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as part of a State agreement. Activities during 1971 included the addition of alum to
the wastewater, spray irrigation of the treated wastewater into the woods, and covering
and revegetating lagoons with soil. During 1985, site studies identified numerous
organic compounds in soil samples, two spring-fed water supplies, and five wells. 1In
1988, EPA required CLTL to fence around the site, conduct yearly monitoring of
residential wells, and install point-of-entry treatment systems for selected private
wells. In 1990 and 1991, sampling revealed TCE and other contaminants in 30 to 40
private wells. As a result, CLTL installed point-of-entry carbon filtration units in 12
of the 30 to 40 homes where contamination in well water exceeded MCLs. This Record of
Decision (ROD) provides an interim remedy and -addresses contaminated residential water
as Operable Unit 1 (OUl) and ground water as OU2. A future ROD will address source
control and will provide a remedy for the cleanup of contaminated soil. The primary
contaminants of concern affecting the ground water are VOCs including benzene, PCE, and
TCE; other organics including phenols; and metals.

The selected remedial action for this site includes providing an alternate water supply
to affected residences by extending the City of Coatesville Authority's water line;
installing a water storage tank near the site to provide storage and pressure feed for
the .water line connections; monitoring nearby springs; collecting hydrogeologic data;
conducting initial pumping and onsite treatment of the contaminated ground water plume
using treatment components that will be selected during interim remedial design, which
are expected to include chemical precipitation and one of more of the following: .
granular activated carbon, chemical oxidation, -and air stripping, with possible emission
controls; discharging the treated water onsite to surface water; installing monitoring
and recovery wells to further characterize the entire plume; and implementing
institutional controls including ground water use restrictions. The estimated present
worth cost for this remedial action ranges from $5,991,000 to $7,028,000, which includes
an annual O&M cost of $305,000 to $330,000 for years 0-5, and $21,000 to 46,000 for
years 6-30.

PERFORMANCE STANDARDS OR GOALS: For OU2, EPA is invoking a waiver for Federal and state
ground water clean-up standards because the remedial action is an interim measure.
Chemical-specific- ground water clean-up goals will be set in the final remedy.



RECO OF DECISION

LL DICK LAGOONS SITE

'DECLARATION

S8ITE NAME ‘AND LOCATION

William Dick Lagoons Site
West Caln Township, Chester County, Pennsylvania

AND P o8

This decision document presents the selected remedial action for the
William Dick Lagoons Site in West Caln Township, Chester County,
‘which was chosen in accordance with the requirements of the
Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA), as amended by the Superfund Amendments and
_Reauthorization Act of 1986 (SARA) and, to the extent practicable,
the National 0il and Hazardous Substances Pollution Contingency Plan
(NCP). This decision document explains the factual and legal bhasis
for selecting the remedy for this site.

The Commonwealth of Pennsylvania agrees with the selected remedy.
The information supporting this remedial action decision is
contained in the Administrative Record for this site.

88M 0] 8

Pursuant to duly delegated authority, and pursuant to Section 106
of CERCLA, 42 U.S.C Section 9606, I hereby determine that actual or
threatened releases of hazardous substances from this site, as
discussed in the Summary of Site Risks section set forth in the
attached Record of Decision (ROD), if not addressed by implementing
the response action selected in this ROD, may present an imminent
and substantial threat to public health, welfare, or the

environment.

W

'I‘hree operable units have been 1dentified at the wtlliam Dick
Lagoons Site. These operable units include:

. Alternate Water Supply - Operable Unit 1
. Groundwater - Operable Unit 2
. Source Control - Operable Unit 3

EPA is deferring selection of a remedy for Source Control - Operable
Unit 3 and will address this unit in a subsequent Record of Decision
(ROD) . The Source Control ROD will present a decision on
remediation of the contaminated soils at the site.



In this ROD, the Environmental Protection Agency (EPA) has selected
remedies for Operable Units 1 and 2. The major components of each
are as follows:

WA SUp

1. The City of Coatesville Authority (CCA) water line will be
extended from its current location on State Route 340 to
service impacted or potentially impacted residernts located near
the William Dick Lagoons Site.

2. The pump station located on Route 340 near Sandy Hill Road
will be upgraded to meet additional pumping needs, and a water
storage tank will be installed near the site.

3. As available, through appropriate 1legal authority,
institutional controls will be implemented to: (a) address
water supply issues for newly constructed homes near the site,
and (b) protect the health of those residents choosing to
maintain the use of private wells.

GROUNDWATER

This remedy is considered an jinterim actjon for groundwater cleanup
because final groundwater cleanup levels cannot be determined at
this time. The primary objectives of the remedy are to minimize the
migration of groundwater contaminants, to initiate the reduction of
toxicity, mobility and volume of groundwater contaminants, and to
collect data on aquifer and contaminant response to remediation
measures. A final action addressing groundwater will be selected
in a later ROD after the data gathered during the implementation of
the interim action are evaluated.

The interim remedy contains the following major components:

1. Purther study will be performed to adequately define site
hydrogeologic conditions. This work will include the
installation and sampling of monitoring wells, collection of
water level measurements, and performance of aquifer tests.
2. Groundwater extraction wells will be installed at and
surrounding the site. Groundwater will be pumped to a treatment
plant designed and constructed to remove site-related
contaminants. The actual treatment components of the plant
will be determined during the initial phases of this remedy.

3. Treated groundwater will be discharged to a nearby stream.

4. Groundwater monitoring of selected wells will be performed.
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DECLARATION OF STATUTORY DETERMINATIONS

The selected remedies are protective of human health and the
environment, are cost-effective, and comply with the Federal and
State requirements that are legally applicable or relevant and
appropriate to the remedial action (referred to as ARARS) except to
the extent that such requirements are waived. For Operable Unit 2,
a waiver is invoked for Federal and State groundwater cleanup
standards per the the justification requirements of CERCLA Section
121 (d) (4) (A). This section of the Act permits use of a waiver when
the proposed remedial action is an interim measure which is expected
to be followed by a complete measure that will attain all ARARs.

The remedy for Operable Unit 1 does not satisfy the statutory
preference for treatment as a principal element because EPA believes
_that treatment of private well water at this site is not a
practicable solution as a long-term remedy. Provision of requlated
public water, from a source unaffected by the site, was deemed to
be a more effective and permanent solution. Treatment of site
qrgundwater will occur under the selected remedy for Operable
Unit 2.

The remedy for Operable Unit 2 satisfies the statutory preference
for remedies that employ treatment that reduce toxicity, mobility,
or volume to the maximum extent practicable. The remedy is not a
permanent solution, however, as existing hydrogeologic data are not
adequate to make an informed decision on a final remedy at this
time. The remedy may utilize alternative treatment of groundwater
depending on the results of treatability work during initial phases
of this remedy.

For Operable Unit 1, the five-year review required under Section 121
(c) of CERCLA, 42 U.S.C. Section 9621 (c), will not apply to this
action since the remedy will not result in hazardous substances
remaining onsite above health-based levels.

For Operable Unit 2, the selected remedy is an jinterim action for

addressing the contaminated groundwater plume at the site. For this

reason, a final remedy will be selected for this unit in the future.

EPA estimates that a final ROD for groundwater can bc issued within

five years 2 0 em ope - amed

- - aevovor, tho Agency will conduct a tin yoar ‘reviet should :
the final ROD not be issued within this time frame.

PMN 6/2¢/%

Edwin B. Erickson Date:
Regional Administrator
EPA Region IIIX




William Dick Lagoons ROD

‘ RECORD OF DECISION
) WILLIAM DICK LAGOONS SUPERFUND SITE

I. 8ite Location and Description

The William Dick Lagoons Site (the site) is located in West caln
Township, Chester County, Pennsylvania approximately 3.5 miles
south-southeast of the Village of Honey Brook. The 4.4 acre site
‘is8 located within a larger 105-acre parcel of land and is
situated in a rural wooded setting on the crest of a small ridge
known as the Baron Hills. It is accessible via Telegraph Road,
at approximately 2,500 feet west of North Sandy Hill Road. The
nearest residence is located roughly 300 feet to the north and
approximately thirty homes are within 1000 feet of the Site.
Figures 1 and S provide a perspective of the site setting in
‘'relation to residential proximity.

The site currently appears as a sparsely vegetated field behind
several residences located on the south side of Telegraph Road.
The site is obscured from view by both the surrounding trees and
its position at the crest of a hill. Land use surrounding the
site is primarily residential, with a generally sparse population
density. Housing development in the area is progressing
relatively quickly and several new homes have been built since
the commencement of site remedial investigative activities. The
majority of the residences are single family dwellings with
private wells and onsite septic systems. Several trailer parks
and a campground exist within the vicinity of the site and two
separate automobile junkyards are located just north of the site.
Much of the area extending outward from the near-site residences
is actively farmed. Important crops include corn, wheat, oats,
soy beans and hay. Dairy cattle are also raised within the
surrounding countryside.

Two other Superfund sites are located within five miles of the
site. The Blosenski Landfill is located approximately 1.7 miles
to the southeast and the Welsh Road Landfill is roughly 5

miles to the northwest.

II. 8ite History and Enforcement Activities . - - -.. . . --. --

Waste disposal activities at the Site were initiated by its
former owner, Mr. William Dick, in the late 19508 through May
1970. Originally, the Site consisted of three unlined earthen
lagoons or ponds that were used for the disposal of wastewater.
The lagoons covered approximately 2.2 acres of the 4.4 acre Site;
the remaining 2.2 acres served as a borrow area for soil used to
construct the compacted earthen ridges or berms around the
perimeter of the lagoons (See FPigure 2).
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Principally, the lagoons were used to dispose of final rinse
waters from the interior cleaning of tank trailers owned by
Chemical Léaman Tank Lines Inc. (CLTL). However, it has been
reported that minor amounts of residual chemical products were
occasionally disposed of in the lagoons. The tank trailers were
used for transporting petroleum products, latex, rhoplex, and
resins. Following the rinsing and cleaning of the tank trailers
at Chemical Leaman's Downingtown, Pennsylvania facility, the
rinse water was delivered to the lagoons by tanker approximately
every three days for disposal.

On April 26, 1970, 37 wild geese were shot at the site by the
district game protector for humane reasons. The birds' feathers
were coated with waste after the birds descended onto the
lagoons. In May 1970, the Pennsylvania Department of Health

" (PADH) ordered the lagoons closed. On June 7, 1970, vandals
allegedly caused a breach in the berm of the second lagoon,
resulting in the release of an estimated 300,000 gallons of
wastewater that moved into Birch Run, a tributary of the West
Branch of Brandywine Creek. The discharge caused the death of
more than 2,600 fish and the closure of public water supplies
which used the creek as a wvater source as far downstream as

Wilmington, Delaware.

In early 1971, per agreement with PADH, CLTL and William Dick
began work to close the lagoons. . This activity included the
addition of alum to the lagoon wastewater, and spray irrigation
of the "treated" wastewater into the woods adjacent to the
lagoons. Settled residue remaining in the bottom of the lagoons
was buried by pushing the earthen berms into the lagoons. The
lagoons were completely filled in with soil and a vegetative
cover planted on the surface.

In April 1985, under the authority of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA)
of 1980, an EPA contractor performed a site sampling inspection
of the former lagoon site and collected well water samples from
several surrounding residences. This inspection was conducted in
response ta a 1981 CERCLA notification to EPA by CLTL which
indicated that the former lagoons may contain hazardous
substances. During the inspection, elevated levels of- numerous.
organic compounds were detected in the soil samples collected
from the former lagoon area. A few site-related compounds also
were found in two residential wells. In May 1987, additional
sampling of 28 residential wells by EPA's Technical Assistance
Team (TAT) found trichloroethene (TCE) to be the most prevalent
organic compound, at the highest concentration, in groundwater.
This volatile organic compound (VOC), a suspected carcinogen and
common industrial solvent, was detected in two spring-fed water
supplies and five wells. Following the completion of these
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follow-up evaluations, the Site was listed in July 1987 on the
National Priorities List (NPL) of hazardous waste sites eligible
for cleanup under Superfund.

As part of "an immediate action to minimize public exposure to
site-related contaminants, CLTL and EPA entered into negotiations
in July 1987 to limit access to the area of the former lagoons,
conduct more extensive sampling of residential wells, and supply
point-of-entry water treatment units to homes with unacceptable
levels of contaminants in well water. In September 1987, CLTL
-contracted with the Environmental Resources Management Group
(ERM) for this work. Oon January 27, 1988, EPA and CLTL entered
into an Administrative Order on Consent ("1988 Removal Order")
which required CLTL to install a fence around the site, conduct
at least yearly monitoring of residential wells (more frequent
monitoring in some cases), and install point-of-entry treatment
systems for home well water exceeding Maximum Contaminant Levels
"(MCLs). The fence was installed at the site in February 1988.
The sampling and treatment unit provision requirements of the
Consent Order continue to be in effect.

As a result of CLTL's three initial sampling events in 1987, TCE
was detected at 23 of the 58 locations sampled. As of October
1990, approximately 130 home wells had been sampled. Of the 130
home wells sampled, 30 to 40 are believed to contain site-related
contamination, the primary contaminant being TCE. Twelve of the
30 to 40 homes have been found to have levels of TCE
contamination above EPA's MCL of 5 ppb. Trace concentrations of
a few additional contaminants believed to be site-related have
been found in limited homeowner wells, although none exceed MCLs.
These additional compounds include chloroform, 1,2~
dichloroethane, chlorobenzene, 1,4- 1,3- and 1,2~
dichlorobenzene, 1,1- and 1,2- dichlorethene, styrene, toluene,
1,1,1-trichloroethane, tetrachloroethene, and di-n-butyl
phthalate. During a sampling event in March of 1991, the
compound bis(2-ethylhexyl)phthalate was found in one well at a
level exceeding the proposed MCL of 4 ppb (because this compound
has appeared in laboratory "blank®" samples, its possible presence
in several additional wells exceeding the MCL cannot be
confirmed.): This March 1991 occurrence marks the first time
that a compound other than TCE, determined to be site-related,
has been detected in a homeowner well above a proposed or final
MCL. (The.affected well water is treated wvia carbon filtration.)

CLTL has supplied bottled water to all homes (approximately 34)
in which TCE levels between 0 to 5 parts per billion (ppb) were
detected in residential wells. The company has supplied bottled
water under its own initiative; CLTL is not required to do so by
EPA. To date, CLTL has installed point-of-entry carbon
filtration units in the twelve homes where TCE concentrations in
well water exceed EPA's MCL of 5 ppb.
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On September 14, 1988, CLTL and EPA signed a second
Administrative Order on Consent, requiring that a Remedial
Investigation/Feasibility Study (RI/FS) be conducted. CLTL again
obtained the services of ERM for this work. The RI began in
December 1988 and progressed throughout the Spring and Summer of
1989.° Based upon both EPA- and ERM- identified data gaps, a
second shorter phase of RI work was initiated in October 1989.
An interim RI report was submitted to EPA in December 1989.
After EPA comments, a more detailed draft RI report, along with a
draft FS report and Risk Assessment (RA), vere submitted for EPA
review on March 8, 1990. Following receipt of EPA comments, a
Preliminary Final RI/RA/FS was submitted on September 6, 1990.
(The RI, RA and FS reports are described as "preliminary final"
until minor changes in language and/or emphasis are incorporated
per EPA direction. Any changes to be made to the RI/FS/RA
documents which have a bearing on EPA's decision on a remedial
action have already been considered and documented in the
"Administrative Record for this site.)

On September 24, 1990, EPA informed the Rohm & Haas Company of
Philadelphia, Pennsylvania of its potential responsibility
regarding contamination at the site. This notification was based
on information received on the company's past involvement at the
site through interviews with former CLTL employees.

III. COMMUNITY RELATIONS HISTORY

In order to keep the community aware of ongoing actions,
understand residents' concerns, and address public involvement
requirements under CERCLA, EPA instituted several measures to
contact and correspond with site residents. Following is a
listing of the community relations efforts conducted by EPA:

Summer 1987 - meeting held with approximately 35
residents at a local resident's home to discuss the
initial sampling results of private wells;

February 1988 - meeting held at Wagontown Fire Hall
with: approximately 25 residents to discuss upcoming
RI/FS work at the site and to explain the Superfund
process;

February 1988 to March 1990 - this period was mainly
devoted to telephone contact with individual residents
concerning ongoing RI/FS work and the collection and
analysis of residential well samples;

March 1990 - "at home"™ interviews conducted with
approximately 15 residents to gauge community interest,
concerns, and opinions;
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June 1990 - completion of a Community Relations Plan
(CLP) the goal of which is to establish and maintain
open communication among Federal, State, and local
officials, and the residents of the site area; issued
two fact sheets to residents on the site mailing list
explaining the Superfund remedial process and
procedures for obtaining a Technical Assistance Grant
(TAG) ;

July 1990 - issued a fact sheet to mailing list site
residents and government officials describing the RI/FS
results and upcoming actions;

July 1990 - held public meeting with approximately 85
residents to explain the RI/FS results, risk posed by
the site, future site actions, and the pros and cons of
the potential remedial alternatives for an alternate
water supply; solicited public comment on the
residents' preference for alternate water;

December 1990 - issued fact sheet informing residents
that the Proposed Remedial Action Plan (PRAP) will be
issued in January 1991;

January 1991 - issued the PRAP for the site via press
release, newspaper publication, and direct mailing to
all individuals on the site mailing list; announced
public meeting in February; _

February 1991 - held public meeting with approximately
70 interested individuals to present EPA's rationale
for the proposed remedial alternatives presented in the
PRAP; solicited comments on the PRAP;

February 1991 - conducted a telephone survey to reach
50 residents residing within the groundwater
contaminant plume to determine their preference for an
alternate water supply and their position on EPA's
proposed remedy for alternate water.

In addition, EPA has frequently placed copies of RI/FS technical
reports for public review at the West Caln Township Building and -
has continually updated the Administrative Record placed at this
location.

Based on public comments received to date, community concerns
principally relate to the contamination of private well water,
the nature of the final remedy for this problem, and the time
required for completion of the remedy. Individuals have also
expressed an interest in the type of remedy to clean up soils
at the site. At the February 14, 1991 public meeting, residents
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expressed a strong desire to have the site responsible party
compensate residents for any future water cost, whatever the
chosen remedy. During the PRAP public comment period, several
residents expressed a desire to have the site returned as near
as possible to its original uncontaminated state. EPA's response
to all comments received during the PRAP public comment period
appear in.the Responsiveness Summary at the end of this ROD.

IV. S8COPE AND ROLE OF RESPONSE ACTION

Based on the results of the Preliminary Final RI/FS, EPA has
decided that remediation of the entire site can best be
approached by considering the site as consisting of three
separate "units". These units include:

(1) Residential Water Use (i.e. Alternate Water Supply)
- involves a remedy to protect residents from contaminated

private well water

(2) Groundwater
- involves a remedy to remediate all or portions of the

contaminated groundwater aquifer

(3) Source Control
- involves a remedy to clean up contaminated soils at the
site; contaminated soil is the media considered to be
the "principal threat"™ at the site per the definiton of
principal threat in the NCP. (See 40 C.F.R. Section
300.430 (a) (1) (iii).)

At this time, EPA has decided to defer selection of the remedy
for Unit 3 - Source Control for the following reasons:

(A) unresolved technical questions regarding the
appropriateness of the soil leaching model used to
calculate the type of protective cover needed at the
site following completion of EPA's proposed remedy of
Thermal) Desorption;

(B) unresolved technical questions concerning soil
cleanup criteria at the site as it involves the - -
identification and concentration of contaminants to be
included in the established cleanup levels. 1In
addition, concerns regarding the ability of EPA's
proposed remedy to meet the cleanup criteria proposed
in the Preliminary Final FS;

(C) State concerns regarding attainment of State
groundwater ARARS using EPA's proposed remedy;
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(D) recent evaluation and discussion on the potential
usefulness and appropriateness of a Treatability Study
before a source control remedy is selected.

In contrast to the approach presented in the Preliminary Final
FS, EPA has chosen to evaluate the two remaining units
independeritly against the nine criteria required under the
Superfund program (See Figure 3). This approach differs from
that presented in the Preliminary Final FS which evaluated each
of the units against EPA's three screening criteria
‘(Effectiveness, Implementability and Cost) before developing
site-wide alternatives for nine-criteria evaluation.. Although
the method presented in the FS is in accordance with EPA
guidance, the Agency has decided to perform a complete evaluation
of individual units in this ROD to present a clearer view of why
each proposed unit remedial alternative was chosen.

Regarding Unit (2) Groundwater, the Agency does not believe
that sufficient information exists at this time to conclude that
the groundwater can be practicably restored to its beneficial use-
as a drinking water source within the areas of contamination.
This belief is based on the site area's complex hydrogeology and
the relatively high levels of contamination found in the deep
fractured aquifer directly below or immediately surrounding the
former lagoons. For this reason, EPA is proposing an interim
remedial action for the Groundwater unit which will obtain
information about the response of the aquifer to remediation
measures in order to define final cleanup goals. This interim
remedy will also initiate the reduction of toxicity, mobility and
volume of contaminants as well as limit contaminant migration.
After a period of approximately five years of interim remedy
operation, EPA will select a final remedy for groundwater cleanup
in a subsequent ROD.

EPA has also chosen to revise or add to the number of unit
alternatives screened or evaluated in the Preliminary PFinal FsS.
Specifically, the Agency has added an alternative for the
Groundwater Unit which calls for pump and treat at and adjacent
to the site only. EPA believes this alternative warrants final
consideration. The Agency has chosen to delete, in contrast to
the Preliminary Final FS, the specific type of treatment
technologies to be employed for groundwater remediations - EPA
believes that a decision on the type of groundwater treatment at
this stage is premature and will best be determined during
remedial design following the performance of treatability
studies. EPA has also deleted Spring Water Treatment of the
Gregor property spring as a remedial option. The Agency believes
that the spring is most efficiently addressed by an interim
groundwater remedy which will attempt to remediate water
discharging at the spring.
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Finally, in contrast to the Preliminary Final FS, the Agency
does not view the discharge of treated groundwater as a separate
unit requiring detailed evaluation. Treated groundwater is
generated as a result of a selected remedy at a site and is not
an existing condition necessitating a cleanup option. Although
the detailed evaluation in the Preliminary Final FS is
appreciated, the Agency believes that only one discharge
alternative, Stream Discharge, is applicable for this site. The
rationale for this decision can be obtained from the discussion
presented in the Preliminary Final FS as well as in the
Responsiveness Summary.

V. SUMMARY OF SITE CHARACTERISTICS

The major findings of the Preliminary Final RI report are
‘summarized below. A detailed discussion of all site conditions
can be found in the Preliminary Final RI.

Geology and Groundwater:

. The site is located in the Honeybrook Uplift in an
outcrop belt of a geological structure known as the
Chickies Formation. It is situated on the crest of
the Baron Hills Anticline in a fault block bounded
by two normal faults to the north and south. . (The
Chickies is a white to light grey quartzite
with interbedded phyllitic beds.) The site is
located on a groundwater divide. The bedrock
beneath the lagoons is highly weathered and forms a
thick saprolite up to 100 feet thick. Although
laboratory analysis indicates that the saprolite
material is of low permeability, contaminants have
migrated to the groundwater table (approximately 50
feet below the surface) through joints and fractures
in the saprolite.

. Groundwater at the site, as determined by monitoring

well sampling, is contaminated primarily by VOCs
" and, to a lesser extent in frequency and

concentration, semi-VOCs. Again, TCE is the

- predeminant VOC (average concentration = 1200 -ppb, -
maximum concentration = 16,000 ppb) and phenol is
the predominant semi-VOC (average = 800 ppb, maximum
= 14,000 ppb). Other compounds found less
frequently and/or in lower concentrations include
chloroform, benzene, acetone, 2-methylphenol, 4-
methylphenol, isophorone and other organic
compounds. Vinyl chloride, a contaminant of
specific concern from a human health standpoint, was
detected on only one occasion in one monitoring well
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during post-RI/FS sampling. To date, three to four
rounds of monitoring well samples have been
Collected, dependent on well location. See Table 1
for a listing of maximum and average groundwater
concentrations in onsite monitoring wells. -

‘By far, the highest groundwater concentrations of
organic chemicals are found in two of the twelve
monitoring wells installed at the site, wells MW-5
and MW-7. In addition, the seven deeper monitoring
wells (110 to 397 feet deep) are generally more
contaminated than the six shallow wells (70 to 80
feet deep). All wells were installed in bedrock
(See Figure 4). At well MW-20, the southwest corner
of the site, groundwater was found to be
contaminated down to a depth of 397 feet.

The groundwater surrounding the Site utilized by
residents is also characterized by low-level TCE
concentrations. Of the approximately 130
residential wells sampled to date (See Pigure S),
roughly 30 to 40 appear to have some site-related
contamination. Of these 30 to 40, eleven have
concentrations of TCE in the S to 15 ppb range (the
drinking standard is 5 ppb) and one well contains
TCE at levels from 20 to 280 ppb, dependent on the
sampling season. Many of the residential wells
identified during commencement of the Consent Order
with CLTL have been sampled a total of nine times to
date. Homes within a predetermined radius of the
site are sampled at least once a year; those homes
found to have a detectable level of TCE are sampled
twice a year. Due to the number of homes within the
predetermined radius of the site (1 mile south, 1/2
mile north) the sampling schedule is set up so that
samples are collected from 20 to 25 home wvells every
quarter of the year. ‘

The results of the RI and three years of residential
sampling data indicate that TCE levels are not
significantly increasing at the boundary of the
contaninant plume where residential wells are-- -
generally located. Based on this information, the
boundary of the groundwater area affected by site-
related contaminants has been relatively well-
defined (See Pigure 6), although additional
characterization work is needed.

The regional groundwater flow at the Site appears to
be toward the southeast. Three significant bedrock
fracture features (two of which are faults) are



Soil:

10 ‘ William Dick Lagoons ROD

believed to exist in the vicinity of the site. Each
appears to provide pathways for contaminant
migration to vary from the overall southeasterly
flow direction and two may serve to partially block
the flow of groundwater beyond the fractures.
However, it seems that intersecting smaller

-fractures act as conduits for groundwater

contamination to migrate beyond the three larger
fractures, resulting in a rather complex flow
pattern.

Additional groundwater monitoring wells are needed
and further studies are necessary to confirm the
theory that groundwater flow is controlled by site
geologic fractures, to determine the extent of
groundwater flow to the north, and to determine the
severity of contamination in the area generally
south of the site.

Soils in the former lagoon are contaminated by
volatile organic compounds (VOCs), principally
trichloroethene (TCE), which was used at one time to
clean out chemical tank trailers disposing material
at the site, and semi-VOCs, which appear to be
primarily associated with fuel oil residues. Other
than -TCE, compounds found at significant levels in
site soils are 2-butanone, toluene, styrene,
xylenes, ethylbenzene, chlorobenzene, and.
tetrachloroethene (all VOCs); and several semi-
VOCs, especially phenol, 1,2,4-trichlorobenzene,
naphthalene and bis(2-ethylhexyl) phthalate. The
pesticide DDE was also found in concentrations
suggesting that it was disposed of at the site.
Table 2 presents a listing of average and maximum
soil contaminants.

Soils are heavily contaminated from a depth of about
one foot below the surface down to approximately 20
feet, depending on site location. Former lagoon #1

is most heavily eontaminated, -with- concentrations- -

decreasing as one moves across the site to former
lagoon #2 and lagoon #3 (See Pigures 2 and 7).
Because groundwater is contaminated, and the water
table lies at approximately 50 feet below the site,

. low=-level subsurface soil contamination exists as

deep as 50 feet although a significant drop-off in
levels occurs after approximately 20 feet (See
Figure 8 and 9). Contamination of soils at and
below the surface appears to be confined to the area

A
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of the three former lagoons. |

. As a result of the reported occasional burning of
floating oils on the surface of the lagoons, the RI
included an analyses for dioxins in the soil
(dioxins can be created from the burning of
chlorinated phenols and hydrocarbons). Although
dioxins were detected in the parts per trillion
(ppt) range (See Table 3), the levels do not present
an unacceptable risk and will not require
remediation. EPA generally considers the potential
need for remediation of dioxins when levels are
found to exist in the ppb range or higher.

. Based on the results of RCRA Subtitle C 40 CFR
Section 261.24 Toxicity Characteristic Leaching
Procedure (TCLP) analyses of three of six soil
boring samples, the soil/waste mixture at the site
would be classified as characteristic hazardous
waste under RCRA. In addition, based on EPA's
understanding of the nature of the operations
leading to the generation of waste materials
disposed of at the site, EPA Region III has
interpreted RCRA's Land Disposal Restrictions (LDR)
of November 8, 1984 to suggest that the soil/waste
mixture also would be classified as a land disposal
restricted hazardous waste under the RCRA program.
The waste disposed at the site is considered by the
Agency to be F001-F005 waste.

. The former spray irrigation and berm borrow areas
(See Pigure 7) only have minor levels of organic
contamination which is not expected to present a
direct contact risk. (See Table 4 for spray
irrigation area sampling results.)

. The site does not appear to have caused inorganic.
_contamination of site soils, although levels were
occasionally above background concentrations. This
finding is in agreement with our understanding that
organic chemical rinsewaters and wastes wvere
-disposed of at the site.

Alr:

. The site does not negatively affect air quality
based on real-time air monitoring results collected
during boring and well installation activities as
well as air dispersion modeling conducted for the
Risk Assessment.
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surface Water and S8ediments:

. Surface water and sediment samples were collected
_from fifteen stations in three streams surrounding
the site. These streams include the West Branch of
Brandywine Creek, Birch Run and Indian Spring Run
(See Pigure 10). Based on sampling results, the
streams do not appear to be affected by site-related
contaminants (See Tables S and 6). Although a few
site~-related compounds were discovered in sediments,
the data do not indicate a contaminant distribution
pattern with respect to dilution or accretion of
. concentrations associated with increasing distance
from the site or tributary headwaters. The
contaminants are spatially variable and their
presence in the streams may be due to other sources.
In addition, the compound levels found have not been
shown nor are expected to cause an adverse impact.

Bcological Assessment:

. Analyses of surface water and sediment samples
during the RI did not indicate that aquatic
environmental receptors have been exposed to site-
related contamination. Further, the habitat
assessment, both of aquatic and terrestrial species
surrounding the site, did not identify any
potentially adverse effects of site-related
contamination to the well-being of flora and fauna.

. The only areas visibly affected by contamination are
the immediate area of the former lagoons and former
berm borrow area. Vegetation directly in these
locations is very sparse, consisting of hardy,
pioneer species.

. No wetland areas exist onsite. Narrow fringe,
forested wetlands along the various streams adjacent
to and downgradient of the site do not appear to be

- affected by site contaminants. ~

VI. SUMMARY OF SBITE RISKS

A Baseline Risk Assessment (RA) was performed for the site in
accordance with EPA guidelines. The RA provides an estimation
of risk to public health and the environment posed by the site if
no remedial actions were taken. It involves assessing the
toxicity or degree of hazard posed by substances found at the
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site by considering the levels at which these substances are
present. The RA also entails describing the exposure routes by
which humans and the environment could come into contact with
these substances. ' '

When estimating an individual's exposure to site substances,
conservative assumptions regarding such factors as length of the
exposure period, frequency of exposure, amount of skin exposed
and/or quantity of substance ingested are purposely used to
ensure that the risk is not underestimated. After -evaluation of

“the site data, an assessment of toxicological information and

potential exposure is performed, followed by calculations of the
risks posed. Separate calculations are made for those substances
that can cause cancer and for those that can cause other, non-
carcinogenic health effects. Risks to both childen and adults
are presented. General conclusions of the RA pertaining to

‘public health impact are presented in Sections A through D below.

A) contaminant Identification

The initial phase of the RA involves reviewing all RI data and
identifying the chemicals of potential concern found in all
exposure media at the site for further risk evaluation. The
exposure media includes onsite soil, groundwater, surface water,
springwater, fugitive dust and air emissions, and deer which
might graze at the site. Identified chemicals are primarily
chosen based on their relatively high toxicity, mobility,
persistence and prevalence when compared to all contaminants
present at the site. The chosen chemicals also provide a
representative analyses of the potential risks at the site.
Arithmetic average and maximum concentration levels of the chosen
contaminants are utilized to develop most probable and maximum
exposure scenarios in a later phase of the RA. A listing of the
identified chemicals of concern or "indicator" chemicals appears
in Table 7. Based on RI data, the selected chemicals represent
99% of the risk associated with each exposure scenario for each
medium. Sources of uncertainty in selecting the indicator
chemicals are discussed in the RA.

B) Exposure Assessment Summary

The next step in conducting the RA is an exposure assessnent.
The objectives of this task are to identify potential exposures
associated with the chemicals of concern at the site and to
estimate the magnitude of these exposures.

Based on the site's environmental setting, this RA has identified
five potential populations who could be exposed to site
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contaminants. It should be noted that actual exposure by these

groups is severely limited however, due to controls implemented

at the site to date. Following is a listing of the potentially

exposed populations, which shall be referred to as "potential

::ggsure pathways". Rationale for their selection appears in
e 8:

. Use of groundwater (via private well) as a residential
water supply by residents living in the area of
estimated site-related impact. Exposure includes
dermal contact with and ingestion of groundwater as
well as inhalation of volatile organic chemicals
released during showering and other activities.

. Dermal contact with and incidental ingestion of
contaminated onsite soils by a casual trespasser.
. Ingestion of venison from deer that may graze onsite.

. Inhalation of volatile organic chemicals and fugitive.
dust released from on-site soils, and

. Recreational use of the ponds fed by spring #48 (a.k.a.
the Baldwin Campground spring). Exposure includes
dermal contact with and incidental ingestion of water,
as well as inhalation of volatiles released from the
water.

. Hypothetical residential use of groundwater from the
onsite monitoring wells installed during RI field work.

When calculating the risks associated with each of these
pathways, the RA considers three age groups as potentially
exposed: adults, children ages 6 to 12, and children ages 2 to 6
(See Table 9 for additional information on exposure duration.)

Actual quantification of potential exposure involves estimating
exposure ‘point concentrations and calculating potential intakes
for each: exposure pathway identified above. Exposure point
concentrations (the contaminant concentration at which the

- resident is-exposed)- were based on the arithmetic average and
maximum values for each indicator chemical found in each medium
at the site. To determine the concentration of VOCs released
from onsite soils and the pond fed by Spring #48, and to
determine the concentrations in fugitive dust released from
onsite soils, air screening models were utilized. When
estimating VOC concentrations released during showering with
private residential well water, an inhalation dose equivalent to
that experienced via ingestion of such water was assumed.
Summaries of the average and maximum exposure point
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'concentratiqns appear in Appendix A of this ROD.

In the calculation of potential intakes (how much and for how
long one is exposed to the exposure point concentrations), the
characteristics of the various exposure pathways must be defined.
Important parameters include the frequency, duration, and degree
of exposure as well as physiologic characteristics of the exposed
population, such as body weight and skin surface area. Estimates
of these parameters are based on EPA guidelines, recommendations
found in the current literature, and professional judgment. The
‘exposure assumptions used in calculating the potential intakes
appear in Table 9.

Several assumptions must be made regarding both the nature and
extent of contamination present at the site as well as the
behavior and characteristics of the populations potentially
_exposed to the contamination. Some of these assumptions include
use of the following:

. monitoring data to represent exposure concentrations
across a mediun,

. screening level models to represent exposure
concentrations across a mediunm, '

. single values for exposure parameters to characterize the
behavior of an entire population over an extended period
of time, and ,

. the intake c&lculations for the deer ingestion scenario,
which should be considered semi-quantitative in light of
the numerous assumptions required.

C) Toxicity Assessment Summary

This task requires the assessment of the intrinsic toxicological
properties of the chemicals of potential concern. Both .
carcinogenic and non-carcinogenic effects from the indicator
chemicals must be presented. A summary of toxicological
information on all indicator compounds assessed for the site
appears in Table 10. This table identifies those compounds which
- are-considered potential-carcinogens and- those- identified for
non-carcinogenic effects. In some cases, compounds are evaluated
for both types of effect. In reviewing Table 10, several terms or
acronyms require definiton.

Cancer Potency Factors (CPFg) have been developed by EPA's
Carcinogenic Risk Assessment Verification Endeavor (CRAVE)for
estimating excess lifetime cancer risks associated with exposure
to potentially carcinogenic chemicals. CPFs, expressed in units
of (mg/kg-day) ', are multiplied by the estimated intake of a
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‘potential carcinogen, in mg/kg-day, to provide an upper bound
estimate of the excess lifetime cancer risk associated with
exposure at that intake level. The term "upper-bound"” reflects
the conservative estimate of the risks calculated from the CPFs.
Use of this approach makes underéstimation of the actual cancer
risk highly unlikely. CPFs are derived from the results of human
epidemiological studies or chronic animal bicassays to which
anlmzl-to-human extrapolation and uncertainty factors have been
applied.

Reference doses_(RfDs) have been developed by EPA fot indicating
the potential for adverse health effects from exposure to
chemicals exhibiting noncarcinogenic effects. REDs, which are
expressed in units of mg/kg-day, are estimates of daily exposure
levels for humans, including sensitive individuals that are
likely to be without an appreciable risk of adverse health
~effects. Estimated intakes of chemicals from environmental media
(e.d., the amount of chemical ingested from contaminated drinking
water) can be compared to the RfD. RfDs are derived from human
epidemiological studies or animal studies to which uncertainty
factors have been applied (e,g., to account for the use of animal
data to predict effects on humans). These uncertainty factors
help insure that the RfDs will not underestimate the potential
for adverse noncarcinogenic effects to occur.

carcinogenic Class refers to EPA's weight-of-evidence system for
classifying chemicals suspected of being human carcinogens.
Substances are classified based on their epidemiological
association with human cancer, induction of cancer in multiple
species of test animals, or induction of cancer in one species.
Following is a brief description of the classes appearing on
Table 10: Group A - human carcinogen, Group Bl - Probable human
carcinogen based on limited human data, Group B2 - Probable human
carcinogen based on sufficient evidence in animals but little or
no evidence in humans, Group C - Possible human carcinogen, Group
D ~ Not classified as to human carcinogenicity, Group E -
Evidence of noncarcinogenicity for humans.

D) Risk Charscterisgation

The final task of the RA is to integrate the results of the
Exposure Assessment and Toxicity Assessment to quantitatively
estimate the-potential risk associated with the six exposure
pathways previously identified. Both carcinogenic and
noncarcinogenic effects will be considered.

Carcinogenic risk - carcinogenic risk is calculated by
multiplying the daily intake of each chemical, averaged over the
years of exposure, by the appropriate CPF. Results are presented
in probabilities expressed in scientific notation. For instance,
a result of 1E-04 (1x10° ) indicates, as a plausible upper bound,
that an individual has a one in ten thousand chance of developing
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cancer as a result of site-related exposure to that chemical
under the specific exposure conditions at the site. This
estimate is often expressed as the incremental or excess
individual cancer risk associated with exposure to a chemical.

The risk associated with exposure to a set of chemicals is
estimated by adding the risks associated with exposure to each
chemical. Several of the exposure scenarios at the site may
involve more than one route of exposure. A summary of the
results of the calculations for each age group under each
exposure scenario, as well as a lifetime exposure scenario
(calculated by adding the risk for each age group), is presented
in Table 11. This table also provides a summation of risk
associated with simultaneous exposure under mutiple scenarios.
Based on EPA policy, a risk exceeding the range of 1E-04 to 1lE~
06 is generally considered as exceeding the acceptable risk

level.

Noncarcinogenic Risk - Noncarcinogenic risk is determined by
calculating the Hazard Index (HI). This number is found by
dividing the daily intake by the appropriate RfD. The HI
provides an estimation of the potential for toxic effects to
devlop as a result of exposure to a chemical or set of chemicals
under the assumed conditions of exposure.

The calculation of the HI asssumes that there is a threshold
exposure, below which no toxic effects are expected to occur.
Therefore, a HI less than one indicates that no toxic effects are
expected to occur as a result of a given exposure, while a HI of
greater than one indicates that there is a potential for an
individual to experience adverse health effects as a result of a
given exposure. Noncarcinogenic risk associated with exposure to
a set of chemicals is conservatively estimated by adding the
risks associated with exposure to each chemical. A summary of
the results of the HI calculations for each age group under each
exposure scenario, including a lifetime exposure scenario,
appears in Table 12. As indicated in the carcinogenic risk
section, a multiple exposure summation also appears in this
table.

Environmental Risks - - - - -

During the RI, an ecological investigation of the surrounding
site area was conducted to assess site-related impacts to the
local flora and fauna. The objectives of this work were to:

1) characterize the terrestrial and wetland communities of
the site and surrounding area,

2) identify the macroinvertebrate communities of the
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downgradient tributaries,

3) assess any site-related impacts on these various
ecological communities.

Utilizing the data obtained from the above tasks, an ecological
assessment of the site was conducted in a methodology similar to
that described above for public health impact. After completion
of the Exposure Assessment and Toxicity Assessment phases of the
_total ecological assessment, it was determined that RI analytical
results of surrounding stream samples did not indicate an
exposure of aquatic ecological receptors to site-related
contaminants. In fact, the macroinvertbrate community in the
streams surrounding the site were found to be diverse and

healthy.

_The only terrestrial receptors experiencing site-related impact
would be those trespassing or residing directly on the 2.2 acre
former lagoon area. The chain link fence around the site and the
lack of an adequate food supply onsite acts to prevent .
surrounding wildlife from coming into direct contact with site
soils. The vegetation surrounding the site appears quite
healthy, and is not measurably affected by the site. Wildlife
residing around the site is not expected to be impacted by the
site contamination based on evaluation of the RI data, lack of
access to the site, and the RA analysis of potential exposure to
grazing deer. Due to past onsite dumping activities, onsite
vegetation is quite sparse, resulting in the one measurable
effect of the site to the local ecology.

Finally, although fringe, forested wetlands exist along the
streams surrounding the site, they are determined not to be
impacted based on both visual inspection and the analytical
results of stream surface water and sediment samples. Based on
consultation with the appropriate State and Federal agencies, no
threatened or endangered species are known to exist in the site
area, save the occasional transient species.

Significant Sources of Uncertainty

The RA for the site is based on conservative assumptions
regarding exposure and toxicity. In making estimates of potential
-exposure and resultant -intake, -an effort was made to select
parameters that overestimate actual exposures, so that the
resulting estimates of potential risk also overestimates the
actual risk associated with site-related exposures. Included
among the conservative assumptions utilized are:

~

- the assumption that an individual may be exposed to any of
these exposure conditions over the course of a lifetime,

- the assumption that an individual may be chronically
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exposed to concentrations of contaminants approaching the
values used in the RA,

- the assumption that an indiv1dua1 may be simultaneously
exposed to multiple pathways of exposure over the period of
a lifetime,

- deliberate overestimation of toxicity indices where
questions exist about the actual toxicity or carcinogenicity
of a substance or group of substances. (One exception to
this conservative methodology is the RA's assumption that
the risk associated with exposure to more than one toxicant
is additive. In some cases, depending on the chemicals,
risk may be greater than additive.)

Several limitations of the RA should also be noted:

- analytical results from only five surface soil samples
were available to evaluate the exposure pathways associated
with dermal contact, contaminant air releases/fugitive dust
emissions, and ingestion of venison associated with deer
grazing onsite;

- the method utilized during the RI to identify the depth
interval of soil borings for sample analyses may or may not
have excluded samples with higher concentrations of
semivolatile organic compounds:

-~ the sampling data utilized in the RA for exposure via use
of residential well water is solely comprised of volatile
organic analytical results, per the residential well
sampling requirements in the EPA/CLTL Consent Order. For
this reason, exposure and significance of such exposure of
residents to other chemicals associated with site soils,
such as semivolatile compounds and tentatively identified
compounds (TICs), is uncertain, albeit unlikely. Results
from the one round of sampling of residential wells for
semivolatile organic analyses were not used based on the
limited data set for these compounds.

- regarding exposure assumptions, the use of monitoring
data, single concentration values, and screening level
- medels (especially-in the air and grazing deer exposure -
scenarios) all present a measure of uncertainty when
estimating one's exposure to site contaminants.

- the RA is based on conditions of no action at the site.
Protective measures instituted at the site, including the
installation of a fence around the site and provision of

point-of-entry carbon treatment units to homes with well

water exceeding MCLs, results in risks considerably lower
than that predicted in this RA.
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() Ris sessment
. The results of the calculations performed in the RA using the
aforementioned exposure routes indicate that the estimate of most
probable risk associated with all routes of exposure, except the
Hypothetical Residential Use of Monitoring Well (or "Onsite")
Groundwater, is within EPA's range of acceptable risk. The
estimate of maximum or worst case risk exceeds EPA's range for
two exposure routes; (1) the Hypothetical Residential Use of
onsite Groundwater and (2) the more realistic and actual
Residential Use of Offsite Groundwater.

Following is a condensed table of the ljifetime carcinogenic risks
_calculated for each exposure scenario:

Exposure Route Most Probable Worst Case
Residential Use of 5 “
Offsite Groundwater 1 x 10 3 x 107

Contact and Ingestion

of Onsite Soils 9 x 107 2 x 107
Deer Meat Ingestion 5 x 10 1x 107
Recreational Use of . .
Spring wWater at Campground 3 x 10 3 x 10
Inhalation of Dust and " : .
Vapor from Onsite Soils S x 10 1x 10
TOTAL OF ALL "CURRENT*" 3 x 107 4 x 10

EXPOSURES

Hypothetical Residential
Use of Monitoring Well 3 ‘ 2
Groundwvater 1 x 10°* 2 X 10°»

* outside of EPA's acceptable risk range
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It is important to note that the RA principally evaluated the
risk posed by the site under current conditions. Due to a lack
of sufficient hydrogeologic data, the RA was not designed to
predict the future risk associated with residential water use if
the relatively highly contaminated groundwater below the site
were to migrate to residential wells. The exposure route
Hypothetical Residential Use of Monitoring Well Groundwater gives
an indication of the carcinogenic risk which would ‘be posed by
use of groundwater directly below and adjacent to the site. When
and if this contaminated groundwater, at or near to the
concentration levels found below the site, could reach
residential wells has not been determined at this point. Using a
conservative approach to public health protection one would
assume that groundwater contaminant concentrations approaching
those levels below the site would ultimately reach residential
wells if either the pollutant source or contaminated groundwater

"is not contained or remediated.

. In addition to carcinogenic risks, the RA calculated risks to
humans of contracting non-carcinogenic health effects from
substances associated with the site using the same identified
exposure routes. The results of these calculations for non-
carcinogenic health effects were below the EPA guideline of 1.0
for children and adults for all exposure scenarios except both
the most probable and maximum Hypothetical Use of Onsite
Groundwater scenarios. These results suggest that exposure to
non~-carcinogenic chemicals at the site is not anticipated to
result in adverse health effects under the current conditions of
exposure. As stated above, however, it implies that groundwater
contaminants found at levels directly below and adjacent to the
site could pose non-carcinogenic health effects to users.
Therefore, if groundwater contaminant concentrations at or
approaching these levels were to migrate to residences, non-
carcinogenic health effects would be expected.

. For the two groundwater exposure scenarios exceeding EPA 's
carcinogenic and noncarcinogenic guidelines (Residential Use of
Offsite and Onsite Groundwater), TCE is the contaminant which
poses the greatest carcinogenic risk and chloroform and
tetrachlorocethene pose the greatest noncarcinogenic risk.

«~ Under the scenario Hypothetical Residential Use- of- Monitering—
Well Groundwater, it should be emphasized that no one is
currently using this water. This scenario presents the risk
which could be posed if the site were left unaddreseed and the
contaminant plume continued to spread.

It is somewhat reassuring to note that three years of
residential well data indicate that residential well
concentrations are not significantly rising and site groundwater
contaminant transport seems to be in "steady-state". Despite
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this apparent condition, several factors suggest that future site
groundwater conditions are uncertain, warranting careful
evaluation of future residential exposure to groundwater
contamination. These factors include: (1) the complex
hydrogeology of the site area, (2) limited knowledge of
groundwater contaminant concentrations and flow patterns between
the site and residential wells, (3) close proximity of homes to
the site, and (4) based on the heterogenous and relatively
unknown types of waste disposed of in the former lagoons, the
possibility, although not considered likely, that compounds of an’
unknown nature may be present or migrating to homeowner wells.

. From an environmental risk perspective, analyses of surface
water and sediment samples near the William Dick Lagoons Site do
not indicate that these media are currently measurably affected
by site-related contamination. Further, except for that of the
immediate area of the former lagoons, the assessment made of the
"local environment did not identify any potentially adverse
effects of site-related contamination to the wellbeing of plants
and animals. Thus, it appears that the Site has had no
persistent adverse effect upon the surrounding ecosystem.

EPA has determined that actual or threatened releases of
hazardous substances from this site, if not addressed by
implementing the response action selected in this ROD, may
present an imminent and substantial endangerment to public
health, welfare, or the environment.

VII. DESCRIPTION OF REMEDIAL ALTERNATIVES

The Preliminary Final FS discusses the alternatives evaluated for
the site and provides supporting information leading to
alternative selection by EPA. The Preliminary Final FS includes
consideration of all EPA comments on the Draft FS. As mentioned,
it is identified as a preliminary document since EPA is
conducting one final review. Any paper revisions to the
Preliminary Final FS will not affect EPA's alternative selection
process. since the rationale for these changes has already been
incorporated into the Administrative Record.

As indicated in the section of this ROD entitled Scope and Role
of Remedis) Action, this document addresses remedial-action for
two of three units at the site. Specifically, this ROD presents
a remedial decision for Unit 1-Alternate Water Supply. and Unit 2
-Groundwater. - The decision on Unit 3-Source Control, will be
deferred to a later date, as previously indicated. Remedial
objectives for the Unit 1 and 2 alternatives focus on the
elimination of unacceptable human or environmental health risk
and the reduction of contaminant concentrations in groundwater to
meet ARARs and/or risk-based levels.
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Section 121 of CERCLA requires that the selected remedial
alternative to address contamination at a Superfund Site be
protective of human health and the environment, comply with ARARs
or justify a waiver, be cost effective, utilize permanent
solutions and alternative technologies to the maximum extent
practicable, and satisfy the preference for treatment as a
component of the remedial action or explain why the preference is
not satisfied.

The alternatives evaluated in this ROD for Units 1 and 2 appear
below. As discussed previously, the method and detail of
alternative evaluation differs from that presented in the
Preliminary Final FS and several changes to the alternatives
presented in the FS have been made.

ALTERNATE WATER SUPPLY - UNIT 1:
AWS 1: No Action

Estimated Capital Cost: $0

Estimated Annual Operation & Maintenance (o&u). $0
Estimated Present Worth: $0

Estimated Time to Complete: Immediate

- costs of existing requirements under the 1988
Removal Order not included

The Superfund program requires that the No Action alternative be
evaluated for each site unit in order to establish a baseline for
comparison. Under this alternative, EPA would take no remedial
action at the site to prevent residential exposure to
contaminated groundwater. However, CLTL would continue the .
provision of point of entry systems (i.e. granular activated
carbon (GAC) units) and sampling of residential wells (and
springs) as required under the 1988 Removal Order signed with
EPA. A five year review of this remedy would be conducted in
accordancc with Section 121 (c) of CERCLA.

Protection of public health and compliance with ARARs is
potentially jeopardized under this scenario since the existing
Removal Order was established as a temporary measure and may not<
contain a suffiocient monitoring schedule to- ensure that- -
contaminants have not migrated to wells between individual
monitoring events. A resident(s) could be exposed to,
contaminants above MCLs until such time as scheduled monitoring
determines the presence of contaminants in his/her individual
well. Operation and maintenance of the point of entry systems
and monitoring of homes not supplied with point of entry systems
must be performed with committed and persistent application for
this remedy to be effective. Compliance with ARARs will require
that spent carbon or regeneration waste from used systems will be
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disposed of in accordance with the Resource Conservation and
Recovery Act, 42 U.S.C. Section 6901 et seg. (RCRA) and State
hazardous waste disposal requirements.

The remedy meets the statutory requirement for treatment (at the
residential well itself) but is not a permanent remedy since
occasional replacement of the carbon in the point of entry
systems will be needed on an approximately two to three year
basis.

This alternative would prove to be difficult to implement if a
pump and treat remedy is selected for Operable Unit 2. The
installation and operation of recovery wells to collect and treat
groundwater for Operable Unit 2 could act to draw contaminants
into home wells since the complex site hydrogeology might prevent
the adequate institution of preventative measures to prevent this
event. In addition, the continued use of individual residential
wells could act as a deterrent to the adequate collection of
contaminated groundwater by the recovery wells since the home
wells might act to draw groundwater away from the recovery wells.

AWS2: Insgitutional Controls

Estimated Capital Cost: $10,000
Estimated Annual O&M Cost: $2000 .

Estimated Present Worth : $30,600
Estimated Time to Complete: 1 to 2 Years

- costs of existing requirements under the
1988 Removal Order not included. Costs
include personnel or man-hour expenditures for
establishing and administering institutional
controls.

Under this alternative, the existing Removal Order of 1988 would
remain in effect. In addition, the alternative would include the
imposition of institutional controls such as deed, zoning, and/or
ownership restrictions to prevent residential use of contaminated
groundwater by individuals moving into the area of the
contaminated groundwater plume. For example, a deed restriction/
notice or property transfer advisory could be instituted for the
sale of property within the area of the contaminated plume.

The Chester County Health Department (CCHD) has already.
established an internal mechanism whereby all pew private wells
drilled in Chester County must first obtain a permit from CCHD
before drilling commences. For any prospective wells to be
drilled within the area of the contaminant plume surrounding the
Site, the resident is required to perform sampling and analyses
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of the well water immediately after well construction and on a
yearly basis thereafter. Should the well water sample results
indicate a contaminant(s) above drinking water standards,
treatment of the water must be in place prior to granting of
approval of private well use (8ee Appendix C). EPA would provide
information to CCHD to enforce this requirement at the site
should it be necessary. Existing well owners are entitled to
periodic sampling and provision of a point of entry treatment
system (if needed) by CLTL as a result of the 1988 Removal Order
between EPA and CLTL.

A five year review of this remedy would be conducted per Section
121(c) of CERCLA. The potential for protection of public health
and compliance with ARARs is slightly higher under this
alternative due to the emphasis placed on institutional controls.
Compliance with the statutory requirements of treatment
preference, and utilization of a permanent remedy/alternative
treatment technology whenever -practicable, is identical to that
of AWS1l. Should a pump and treat remedy for Operable Unit 2

be selected, the same potential problems are associated with this
remedy as identified for AwWS1.

AWS 3: Point of Entry Systems with Institutional Controls

Estimated Capital Cost: $0

Estimated Annual O&M Cost: $16,000 to $74,500

Estimated Present Worth: $720,000 to $1,158,000

Estimated Time to

Install/Complete: Several Weeks after MCL
Exceedance

- range in costs based on present and future case
scenarios. Costs include those associated with
existing 1988 Removal Order plus additional
monitoring requirements.

The monitoring of residential well water (and springs) and
provision and monitoring of point of entry systems would continue
as currently provided under the 1988 Removal Order. However,
because the Removal Order requirements were originally envisioned
as a temporary measure, and this decision contemplates a final
remedy, EPA would institute steps to increase the frequency and
potentially the scope of monitoring above that currently provided
by CLTL. Currently, the frequency of monitoring for this
alternative is expected to be that appearing on pages 3-13 and
3-14 of the Preliminary Final FS. The scope of monitoring would
increase if the Agency determines that homes located outside of
the current sampling radii (1/2 mile north and 1 mile south of
the former lagoons) require periodic monitoring. This would be
determined when planning for and/or during the additional
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hydrogeologic work scheduled for Operable Unit 2. Such efforts

would continue until the contaminated groundwater is restored to
its beneficial use. The institutional controls discussed under

AWS2 would also be a component of this alternative.

This alternative has a greater propensity than AWS1 and AWS2 for
meeting the statutory requirements to protect public health and
comply with ARARs due to the increased scope and frequency of
monitoring for this option. Compliance will require vigorous
efforts to ensure that point of entry units are properly
monitored and maintained including the proper disposal of
contaminated carbon from spent units.

A five year review of this remedy would be conducted per Section
121(c) of CERCLA. Compliance with the statutory requirements of
treatment preference, and utilization of a permanent
remedy/alternative treatment technology whenever practicable, is
identical to that of AWS1 and ‘AWS2. Should a pump and treat
remedy for Operable Unit 2 be selected, the potential
incompatability problems identified for AWS1 and AWS2 also apply
to this alternative.

AWS 4: Extension of the Coatesville Water Line with
Institutional Controls

Estimated Capital Cost: $1,631,000 to $2,187,000
Estimated Annual O&M Cost: $21,000 to $46,000
Estimated Present Worth: $2,034,000 to $3,071,000
Estimated Time to

Install/Complete: 2+ Years

- range in costs based on current uncertainty
regarding length of water line extension and the
identification of all residents to be serviced.

This alternative addresses residential water use by extending the
City of Coatesville Authority's (CCA) water line from its current
location at the intersection of Coffroath Road and North Sandy
Hill Road. - Public water from the City of Coatesville's intakes
on Birclk Run, Rock Run, and/or Octoraro Creek, after treatment,
would be supplied to affected and potentially affected site
residents (i.e. homes located within the site groundwater
contaminant plume). A water storage tank would be installed at a
location near the site to provide storage and pressure feed for
water line connections.

EPA will work with the appropriate local authorities to develop
and/or enforce institutional controls in an attempt to ensure
that current and future residents within the contaminated
groundwater plume either obtain their water from the newly
installed water line, or, should they decline to connect, that
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their groundwater well be periodically analyzed for site
contaminants. Several existing rules and regqulations of the
Chester County Health Department (CCHD) apply to this situation:

- Section 501.14 of the Rules and Regulations of the CCHD
requires that no individual water supply well may be used,
constructed or maintained where a public water supply pipe
is within 150 feet of the structure to be served by water
(provided the structure is located within the franchise area
of the water supplier.)

- The CCHD interprets Section 501.3.1. of the CCHD Rules and
Regulations to require that all residents connecting to a
public water supply must "abandon" their private well.
Abandonment of a well requires filling and sealing of the
well as defined in Section 501.9 of the CCHD Rules and
Regulations. '

- Section 501.13.2.3.3. of the CCHD Rules and Regulations
grants CCHD the authority to require owners of newly drilled
private wells to analyze the well water for harmful
substances which the CCHD suspects are present. The

CCHD has established an internal mechanism whereby all new
private well drillers in Chester County must first obtain a
permit from CCHD before drilling commences. For all new
wells drilled within the area of the contaminant plume
surrounding the Site, the resident is required to perform
sampling and analyses of the well water immediately after
well construction and on a yearly basis thereafter. Should
the well water sample results indicate a contaminant(s)
above drinking water standards, treatment of the water must
be in place prior to granting of approval of private well
use (8ee Appendix C).

If continued use of a well by a non-connecting resident is
determined to present an unacceptable environmental or public
health impact, EPA may initiate efforts to close the well under
its CERCLA Section 106 authority. To determine the risk posed by
exposure to well water by any individual within the groundwater
contaminant plume who declines to connect to the water line and
maintains and continues to use a private well, EPA may attempt to
require periodic monitoring of the well water by the resident
through cooperative enforcement efforts with the CCHD. Section
$01.13.2.3.3. of the CCHD Rules and Regqulations may provide a
mechanism for this action via application to existing well
owners. If necessary, monitoring could be conducted by EPA.

Based on existing data, it is anticipated that the line would be
extended up North Sandy Hill Road toward the site and would
extend westward to service affected or potentially affected
residents on Telegraph Road. At this time, it is not known if
the water line would be extended to service residents on Hill
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Road or residents living northeast of the site near the
intersection of North Sandy Hill Road and Telegraph Roads. A
determination of all residents who will be offered the
opportunity to connect to the line will be decided during water
line design and following completion of additional hydrogeologic
study scheduled to commence during mid-1991 (see the discussion
of alternatives for Unit 2). One of the major tasks of the
additional hydrogeologic work will be to make a definitive
determination on the extent of the plume and thus determine which
residents will be eligible for water line connection.

Current data indicates that approximately 50 residential
locations lie within the estimated groundwater plume area (as
identified in the RI). The additional hydrogeologic work in 1991
may indicate that a significantly larger number of residents may
be affected or potentially affected by site groundwater
contamination. It is expected that water line design will
commence as additional hydrogeologic work proceeds.

A representative portion of existing residential locations
beyond the reach of the proposed line would undergo periodic
sampling of private wells if there is concern that the
groundwater contaminant plume could migrate and impact such wells
during the period of the remediation activity selected for
Operable Unit 2. If such residences were to warrant connection
to the CCA water supply in the future, EPA would take appropriate

actions to extend the line. Nearby springs will also be
monitored under this alternative. _

This alternative meets all of the statutory requirements of
Section 121 of CERCLA. The Coatesville water supply is in
compliance with ARARs under the Safe Drinking Water Act and 25 PA
Code Chapter 109. It is a permanent alternate water supply
remedy. The statutory preference for treatment under CERCLA will
be met by the groundwater remedy selected for Unit 2. Although
the estimated cost is higher than the other alternatives, the
cost is not excessively elevated in view of the permanence and
reliability of the remedy and the elimination of the long-term
need for: future operation and maintenance.

Concerning this alternative's protection of public health, an
added carcinogenic risk occurs as a result of exposure to
trihalomethanes in the City of Coatesville Authority's (CCA)
water supply. These compounds (chloroform, bromodichloromethane,
chlorodibromomethane, and bromoform as identified by State law
for monitoring purposes) are created as a result of the
chlorination of surface waters containing natural organic
precursor substances such as humic acid, fulvic acid, and plant

extractives.

Based on a limited data base, the calculated current risk
associated with trihalomethanes in the CCA water supply is
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approximately equal to that of the current risk from the use of
residential well water contaminated with site-related chemicals.
Specifically, the current average case total carcinogenic risk
posed by the ingestion and inhalation of site-related groundwater
compounds, using data collected from the 1988 Removal Order
requirements, is calculated to be 7.58E-05 (or 1 additional
cancer per 13193 exposed individuals). The current worst-casge
risk is calculated to be 2.92E-04 (or 1 additional cancer per
3425 individuals).

The current average case total carcinogenic risk posed by the
ingestion and inhalation of trihalomethanes in the CCA water
supply, using quarterly monitoring data obtained from Coatesville
for the period of March 1990 to March 1991, is calculated to be
1.05E-04 (or 1 additional cancer per 9488 individuals). The
current worst-case risk is calculated to be 1.6E-04 (or 1
additional cancer per 6097 individuals).

Although the current risk scenarios described above are roughly
equal, it is important to note that the CCA water supply has been
in compliance with all drinking water standards for
trihalomethanes (i,e., a Maximum Contaminant Level (MCL) of 100
PPP for Total Trihalomethanes) at least over the last three
years. In addition, EPA's Drinking Water Program is scheduled to
propose new national standards for trihalomethanes in June of
1993, with promulgation of such standards scheduled for June of
1995. cCurrent indications are that the trihalomethane standards
will be set at a lower level, thus reducing the carcinogenic risk
posed by these. compounds. If the standard is reduced, the CCA
will be required to comply with the new standard within a few
years of promulgation. Finally, the CCA has expressed a desire
to reduce trihalomethane levels as evidenced by its intention,
expressed to EPA in April of 1991, to convert its disinfection
system from chlorination to chlorine dioxide treatment. However,
toxicity concerns regarding chlorine dioxide treatment residuals
caused the CCA to postpone its plans for disinfection conversion.

EPA also considered the risk, again utilizing a limited data
base, associated with the presence of natural radiocactive
substances (l.e., radon, radium. and uranium) in residential
wells located near the site. These substances appear in elevated
levels in site groundwater as a result of the geochemical
characteristics of the Chickies rock formation, where the site
lies. (Due to its use of surface water as a source of drinking
water, the CCA water supply does not contain elevated levels of
radiocactive substances.)

The Agency has limited authority, under CERCLA (gee CERCLA
Sections 104 (a)(3) and (4)), to take a remedial action to
address a release or a threatened release of a naturally-
occurring substance in its unaltered form, or altered solely
through naturally occcuring processes or phenomena, from a
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location where it is naturally found. However, when risk results
from both natural and man-made sources, the Agency considers it
appropriate to evaluate the overall risk associated with the use
of water from each source. Such an analysis presents a complete
picture of the health risk associated with each water supply
alternative.

An assessment performed for exposure to the natural radiocactive
substances in site groundwater found that provision of
Coatesville water to site residents would actually reduce the
risk of added cancer since it would eliminate the natural but
rather significant risk posed by exposure to radionuclides in
site groundwater. The current averadge carcinogenic risk
associated with exposure to radionuclides in groundwater (pot
including the risk posed by site-related compounds), utilizing
data collected by the US Geological Survey and ERM during 1988,
is calculated to be 7.07E-04 (or 1 additional cancer per 1,400
exposed persons). The current worst-case carcinogenic risk
associated with this exposure-is calculated to be 2.7E-03 (or 1
additional cancer per 370 exposed individuals). These calculated
risks are substantially higher than the risks posed by either
site-related chemicals in groundwater or trlhalomethanes in the
City water supply.

A complete evaluation of the risks from all three exposure
scenarios appears in Appendix B of this ROD.

Note: Under alternative AWS 4, the campground and
trailer park located approximately 3/4 mile and 1/2
mile southwest of the site would not receive public
water due to: (1) their remote location from the
remaining affected residences, (2) the considerable
cost (roughly $360,000) associated with the extension
of a water line several thousand feet to service only a
few residents, and (3) the lack of contaminants found
in their well water to date. Instead, this remedy

~ would provide a point of entry system with applicable
monitoring, similar to that which is currently performed.

AWS. 5: Private Water Company With Institutional Controls

Estimated Capital Cost: $1,190,000 to $1,748,000
Estimated Annual O&M Cost: $21,000 to $23,100
Estimated Present Worth: $1,706,000 to $2,298,000
Estimated Time to :
Install/Complete: 2+ Years

- range in costs based on current uncertainty regarding
length of water service line and the identification of

all residents serviced.
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This alternative involves installation of a high capacity
.water supply well(s) in an uncontaminated groundwater location
near the site to be utilized by residents within the contaminated
groundwater plume. The water would be treated at an onsite
treatment plant and distributed to residents for household use.
Water quality and operation procedures would be required to meet
all Federal and Pennsylvania standards for a public water supply.
The well and treatment plant would be maintained by a licensed
operator. )

As in AWS 4, institutional controls would be implemented

(see the earlier discusion on existing CCHD regulations) in an
attempt to ensure that all current or future residents residing
in the groundwater contaminant plume be required to connect to
this water supply well treatment system. Should a resident within
the plume decline to connect and instead maintains a private
well, EPA may work with the CCHD to develop institutional
controls to require periodic monitoring of the private well water
by the owner to determine the level of site contaminants. EPA
could monitor the well water if determined to be necessary. The
Agency would take efforts to close the well if the well water is
determined to pose an unnaceptable risk to health or the
environment.

The identification of all residents to be offered an opportunity
to connect to this system would be determined during remedial
design and completion of the additional hydrogeologic
investigation as discussed under AWS4. Limited monitoring of
nearby springs and residential wells located outside the well
system connection area also would occur.

This alternative could meet all of the statutory requirements of
CERCLA Section 121 if designed and operated properly. However, a
significant concern exists regarding the inability to adequately
ensure the existence of a long-term operator for a new water
supply system. (CERCLA does not permit EPA to expend Superfund
monies to operate and maintain a water.treatment plant.) 1In
addition, the type and cost of treatment which would be required
at the groundwater supply well is uncertain at this time. Based
on the geochemical characteristics of the hydrogeology of the
area, treatment for radiocactive substances may be necessary if
levels in the well water exceed drinking water standards.

Note 1: Under alternative AWS 5, the campground and trailer
park located approximately 3/4 mile and 1/2 mile southwest
of the site would not receive public water due to: (1) their
remote location from the remaining affected residences, (2)
the considerable cost (roughly $360,000) associated with the
extension of a water line several thousand feet to service
only a few residents, and (3) the lack of contaminants found
in their well water to date. 1Instead, this remedy would
provide a point of entry system with applicable monitoring,
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similar to that which is currently performed.

GROUNDWATER - UNIT 2 (INTERIM REMEDY)
S Groundwate emed

As previously indicated, the remedy for this unit is an jpterinm
measure based on the lack of sufficient data to predict the
response of the aquifer to pumping and thereby establish cleanup
levels and timeframes. The goal of the selected interim remedy
will be the collection of hydrogeoclogic data and commencement of
an initial pump and treat system geared toward (1) initiation of
the reduction of groundwater contaminant toxicity, mobility, and
volume, and (2) the collection of data ‘on aquifer and contaminant
response to remediation measures.

The ultimate goal for remediation will be determined in a final
ROD for groundwater at the site, which shall be prepared after
evaluating data generated during the interim action. EPA
estimates that a final ROD will be prepared within five years of
interim remedy implementation. It is possible that sufficient
data may be obtained before that time to enable selection of a
final remedy. The interim action will continue until the
selected final groundwater remedial action is chosen or
implemented. The extraction and treatment operation of the
interim remedy may become a major component of the final remedy.

EPA has decided that specification of the type of groundwater
treatment technologies to be utilized at the site is premature at
this time. The specific type of technologies will be determined
during interim remedial design and are expected to consist of
chemical precipitation and one or more of the following: granular
activated carbon (GAC), chemical oxidation, and air stripping
with possible emissions controls. Data presented in the
Preliminary Final FS indicates that the cost of all possible
combinations of these technologies which could be utilized at the
site are within the range of fifteen percent from one alternative
to the next. The differences among the alternatives presented
below primarily focus on the scope of the interim remedy in
addressing all or portions of the contaminant plume.

GWS 1: No Action

Estimated Capital Cost: $0 N
Estimated Annual O&M Cost: $0

Estimated Present Worth: $0

Estimated Time to Install/Complete: Immediate
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The Superfund program requires that the No Action alternative be -
evaluated for each site unit in order to establish a baseline for
comparison. Under this alternative, EPA would take no action at
the site to attempt to cleanup the contaminated groundwater. The
contaminated groundwater plume could increase in volume and
severity and might well affect additional residential wells and
migrate to ecological receptors. Unless an alternate water
supply is provided, residents would be exposed to varying levels
of contaminants. At least initially, 12 residential wells will
have contaminants in excess of MCLs. A five year review of this
action would be performed under CERCLA Section 121(c) since
wastes would be left onsite above health based levels.

This remedy would not meet the statutory requirements to protect
human health or the environment and does not satisfy the
preference for treatment nor utilize permanent '
solutions/alternative technologies whenever practicable. Since
no action is taken, ARARs do not apply.

GWS 2: Additional Hydrogeologic Study/Pumping Wells
(At/Adjacent to Former Lagoons) With
Groundwater Treatment, Stream Discharge

Estimated Capital Cost: $1,078,000
Estimated Annual O0&M: $166,700
Estimated Present Worth: $2,289,000
Estimated Time to

Install/Complete: 2+ Years/5+ Years

(costs assume 5 years of groundwater pump and treat)

This interim alternative initially calls for the collection
of additional hydrogeoclogic data followed by pumping and treating
from the contaminated portion of the aquifer directly below
and/or adjacent to the former lagoons.

Monitoring wells would first be installed and aquifer tests
conducted to better define site hydrogeologic conditions;
including . flow patterns, contaminant extent and aquifer
inhomogeneities. Following this work, an interim groundwater
remedy for the highly contaminated portion of the aquifer would
be designed and installed. Wells would be located below or
adjacent to the site and possibly in the nearby bedrock fractures
which may carry the majority of contaminated groundwater from the
site. The intent of this conceptual design would be to capture
groundwvater moving under the former lagoon area to limit the
migration of contaminants in the aquifer currently used by nearby
residents. (The costs for this conceptual recovery system design
appear in Appendix E of the Preliminary Final FS as the 8 well
recovery system under Alternatives GW7 and Dl1. Costs for
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additional hydrogeologic work are based on the Geraghty & Miller
proposal of December 12, 1990.)

The groundwater recovery system and hydrogeologic
characterization under this alternative would not attempt to
gather data regarding, nor attempt to determine the potential for
remediation of, the remainder of the plume. This option assumes
that, as the contaminated upgradient groundwater is cleaned,
contaminated water near residential wells should improve in
quality over time. Verification of this scenario or a time frame
" for this improvement cannot be provided with current
hydrogeologic data. .

The captured groundwater would be piped to an onsite treatment
plant, specific components of which will be developed during
remedial design. The plant is expected to include chemical
precipitation and one or more of the following technologies: air
stripping, granular activated .carbon absorption and chemical
oxidation. Appropriate emissions controls will be required as
needed to meet State and Federal air emissions standards.
Residuals generated during water or air treatment will be
disposed offsite or regenerated as required by regulations under
RCRA and 25 PA Code Sections 75.260.1 through 75.270.4. Following
treatment, groundwater is expected to be discharged to Indian
Spring Run located north of the site. Discharge water will be
required to meet effluent limitations and water quality criteria -
requirements set by the Pennsylvania DER under 25 PA Code
Chapters 92 and 93.

This alternative, in conjunction with an action-oriented remedy
for Unit 1, would provide a measure of protection to human health
and the environment by beginning to reduce the toxicity, volume,
and mobility of contaminants and may serve to impede the flow of
contaminants to residential wells and ecological receptors.
However, it is not intended to reduce contaminant levels
throughout the plume and its interim nature does not ensure that
pumping and treating will continue until complete remediation. It
will result in the collection of data needed to determine a final
remedy on remediating all or at least portions of the aquifer.
The remedy: does not set specific cleanup standards but it will
attempt: to- determine whether or not State and Federal groundwater
standards can be met. Due to the remedy's interim nature, State
and Federal groundwater, chemical-specific cleanup ARARS (i.e., -
"background®™ water quality for the State and drinking water
standards or MCLs for Federal) will not and need not be attained
per the ARAR waiver provisions of Section 121(d) (4) (A) of CERCLA.
However, all regulated activities associated with the operation
of the pump and treat system will comply with State and Federal

ARARS.

The remedy does not meet the statutory permanency requirement
based on its interim nature. This situation is justified since
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adequate data is lacking to make a decision on a permanent
remedy. The statutory preference for treatment will be met.

GWS 3: Additional Hydrogeologic Study/Pumping Wells
(At/Adjacent to and Within the Plume) With
Groundwater Treatment, Stream Discharge

Estimated Capital Cost: $2,232,000
Estimated Annual O&M: $284,000
Estimated Present Worth: $3,957,000
Estimated Time to
Install/Complete: 2+ Years/S5+ Years
(costs assume 5 years of groundwater pump and treat)

This interim alternative is similar to option GWS 2 except that
the intent of both hydrogeclogic data collection and the pump and
treat system is to determine the potential for and feasibility of
capturing and treating the entire contaminated groundwater plume.
Monitoring wells will also be placed in an attempt to further
characterize the plume and to obtain sufficient data to determine
the extent of site-related groundwater contamination.
Specifically, wells will be placed to determine if the site (1)
is impacting or may impact groundwater located beyond the major
fault located approximately 1/2 mile south of the site and (2) is
impacting or may impact groundwater utilized by residents located
north and northeast of the site along Telegraph Road, upper North
Sandy Hill Road and Hill Road east and west of North Sandy Hill
Road.

This remedy generally entails the installation of several
recovery and/or monitoring wells located at a distance from the
site to observe how large portions of the contaminant plume will
respond to recovery operations and to determine the
practicability of addressing this entire plume in a final
decision for the site. (The estimated costs for this conceptual
recovery system design are based on the 47 well recovery system
for Alternatives GW7 and D1 appearing in Appendix E of the
Preliminary FPinal FS. Estimated costs presented herein are lower
than those appearing in the Preliminary Final FS document since
EPA believes that the stated goals of this interim remedy do not
suggest the installation of 47 wells. A total of 15 recovery
wells was used for costing purposes for this interim remedy
although the actual number of wells installed must await the
results of the initial hydrogeologic data. The actual recovery
well number may be more or less than 15. The cost for the
additional hydrogeologic work required in this remedy is based on
the Geraghty & Miller proposal of December 12, 1990.)

Although installation of recovery and monitoring wells is
expected to occur in a staged approach, the intent of the remedy
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is to determine the practicability of remediating the entire
contaminant plume, not simply the groundwater contamination
nearest the former lagoons. If the collection and evaluation of
data during the interim remedy suggests to EPA that remediation
of the entire contaminated plume is impracticable, the final ROD
will indicate which areas of the plume will require remediation
and to what contaminant levels remediation will be attempted.

Similar to AWS 2, and in conjunction with an action-oriented
remedy for Unit 1, this alternative provides a measure of
protection to public health and the environment by beginning to
reduce the toxicity, mobility, and volume of contaminants and it
may serve to impede the flow of contaminants to residential wells
and ecological receptors. Because the scope of this remedy is
broader than AWS 2 in that it attempts to determine the potential
for cleanup of the entire contaminated -plume, the extent of
contaminant reduction should be greater. This remedy also does
not set cleanup standards although the action has greater
potential for determining whether or not and at what cost Federal
and State groundwater standards can be met throughout the entire
plume. This alternative does not ensure that pumping and
treating of the aquifer will continue until complete remediation
but it will collect the information necessary to make a well-
informed decision on such action. Waiver of groundwater cleanup
ARARs is justified and would be invoked based on the interim
nature of the remedy and the provisions of Section 121(d) (4) (a)
of CERCLA. ARARs will be attained for all regulated activities
associated with the operation of the pump and treat system.

Note; Both Alternatives GWS 2 and GWS 3 will require
monitoring of the macroinvertebrate community at Stations 1
and 2 on Indian Spring Run and Stations 5, 6 and 7 on Birch
Run as identified in the ecological assessment portion of
the RI. Although the potential is considered minimal, this
activity will be conducted to ensure that the pumping of
groundwater does not result in hastening of the movement of
groundwater contaminants into nearby streams. Such
monitoring will include the EPT ratio (for ephemeroptera, .
plecoptera, and tricoptera) as found in EPA's Rapid
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Benthic Macroinvertebrates and Fish, (EPA/444/4-89-001, May
1989). If the monitoring program indicates a decline in
numbers, diversity, abundance, or EPT ratio, chronic
toxicity testing of surface waters and sediments should be
incorporated. (Additional monitoring requirements for the
stream selected for discharge of treated groundwater will be
determined by the State of Pennsylvania during issuance of a
National Pollutant Discharge Elimination System (NPDES)

permit.)

As the frequency, duration and specific details of the
monitoring program will be determined during design of the
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pump and treat system, adequate cost figures cannot be made
at this time and do not appear in the cost figures for
Alternatives GWS 2 and GWS 3. However, it is roughly
estimated that costs of the EPT ratio work will not exceed
$10, 000 per year.

VIIX. COMPARATIVE ANALYSIS OF THE ALTERNATIVES:

" Each of the remedial alternatives under both site units has been

evaluated with respect to the nine evaluation criteria in the
National Contingency Plan, 40 CFR Part 300.430(e)(9). A
description of these criteria appears in Pigure 3. The actual
evaluation of the criteria for each unit appears in Tables A
and B.

IX. SELECTED REMEDY:

Based upon consideration of the requirements of CERCLA, the
detailed analysis of the alternatives, and public comments, the
remedial alternatives selected for implementation at the William
Dick Lagoons Site are Alternative AwWS4, Extension of the
Coatesville wWater Line W/Institutional Controls and Alternative
GW83, Additional Hydrogeologic Study/Pumping Wells (At/Adjacent
to and within the Plume) with Groundwater Treatment, Stream
Discharge.

The goal of the selected remedy for Operable Unit 1, the
Alternate Water Supply, is to provide a proven, protective and
permanent water supply for the affected and potentially affected
residents surrounding the site. An additional goal is to attempt
to adequately meet the statutory preferences under CERCLA
described in Section X of this ROD. The chosen remedy was
especially selected to eliminate risk associated with potential
future site exposure scenarios.

The primary goal of the chosen remedy for Operable Unit 2,
Groundwater, is to collect the necessary data to make a final
decision on the feasibility of complete groundwater restoration
and to commence work to reduce the mobility, toxicity and volume
of groundwater contamination. An additional goal of the initial
hydrogeologic study portion of the remedy is to determine which
residents, based on potential groundwater impact from the site,
will require connection to the water line extension chosen for

Operable Unit 1.

The components of each remedy have been discussed throughout this
document. A breakdown of the capital, operation and maintenance,
and present worth costs associated with the two remedies can be
found in Tables 13 and 14. '
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{Point of entry systems only effective for one to three
‘lyears. Replacement of the units will be needed as
{|determined by residential monitoring. Homes without
Junits will require continuous, efficient monitoring to
‘lensure exposure prevention.

- Rewmnhwmnnmwnolueamommm -

‘|home well. Mobility and volume reduction would not
{be accomplished. Some concern regarding
|contaminant 'hreakthroudn' from home treatment
{units.

OO AN SO 4 s s A o A N OO

émubmwm'nm
|monitoring and changeover of home Featment units

dhuﬂbl;uuhudmplngdnmmsm
;nl.byammsblomﬁtyhrzooyn. EPA not

Low risk 10 workers associated with water

Hlion & enforcement somewhat

imonitoring and changeover of home treatment units
‘Jcontaining contaminanted carbon.

{implementation can be almost immediate since
linstallation of home treatment units is relatively easy

18 inexpensive. Concems exisl regarding O8M of the

units & continual sampling of numerous home wells by
a responsible entity for 20+ yrs. EPA not permitted
to conduct OaM. Insiitutional controls implementa-
uestionable

' Nol noonm\ded by sum Commumy momben
preferring point-ol-use treatment would be expected
{0 preter AWS 3.

* Does not include costs aﬁoodalod with 1088 Removal Order requirements.



Malon ol Tox!dly.
Moblilty and Volume

..... = ,

implementabliity
c°.| ........................
(Estimated o be -30% to +50%

{cc:s0
'O&M $16,000 to $74,500

{tection to homeowners w/ POE systems

Mdmwmbmmlyusy
|8 inexpensive. Concems exist regarding O8M :
Jof the units & continual sampling of numerous home |
Twells by a responsible entity for 20+ yrs. EPAnot |,
| permitiad 10 conduct O&M. Institutional controls

limplomentation somewhat questionable. .

Iable A (cont)
Operable Unit 1
Alternate Water Supply
Altemative AWS 3 - Alternative AWS 4 - Alternative AWS 5 -
Point of Entry System Water Line Extension Private Water Company
Evaluation Criteria : w/ Inst. Controls w/ Inst. Controts i w/ Inst. Controls
Oversll Protectiveness to | {Due 10 increased monitoring, expeciod greater pro- | Protection afforded to all exposed residents. Risk
Health and Environment

| |associated with natural radioactive substances would
|be reduced via treatment, if necessary.

- Extension of mmr line oxpmd tobea pormanem
 |solution to prevent human exposure 1o contaminated
 Igroundwater. As per SOWA, alt water sampling/

g monmdnowllhocondwledbyamoulabdhld

ith ][SOWA and 25 PA Code Chapter 109 complied with
Jprovided private water treatment plant operates

. { {effectively. Potential is high for ARAR compliance.
{Oftsite disposal of plant residuals must comply with
] State Bureau of Waste Management regulations.

the Gity of Coatsvitl Authority [CVA). _

g Plivato water plant should provide a long-tertn water
 |supply with litle concern over water quality if
 {operated propedy. Concem exists regarding the
|selection and permanence of the plant operator.

{line may require 2+ years rom ROD date.

[Not apphcabb since mmedy pro\ndes a non-
|reatment altemnative to existing conlammated
woundaatet

Minor physical risk to workers associatod with

consiruction of well and groundwater treatment plant.
| Ouring construction, residential monitoring
- ol home wells would connnuo

[Construction of hv\ cagacity wdl and water treal-

‘| ment plant will require considerable coordination & .

adminisative management effort by several

|regulatory agencies. Construction design period wil
|be necessary. Completion of construction will requir
{2+ years rom ROD date. T

JO&M: $21,000 to $46,000

CC: $1,631,000 v $2,187,000

|PW: $2,034 000 to $3,071,000

{CC: $1.180,000 to $1.748,000
Josm: $21.000 1 $23.100
Pw: $1,706,000 10 32,298,000

{PW.: $720,000 1o $1,158,000

"{acceptability appears generally low but divided. More
|acceptable 1o community if future water costs

|detrayed.

[Rocommandod and approved by Sisto. Gamrmnay

Nol tirst choice of State. Appavoniry not acceplablo
o most of community.
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[Table B
~ |operable unit 2

Groundwater (Interim Rol_nody)

Evaluation Criteria

Altemnative GWS 2 -

Add'l Hydrogeologic Study/Pumping Wells

(stadjacent to former lagoons) (at, adjecent to, and removed from former
w!/ Groundwater (GW) Treatment, tagooris) w/ GW Treatment,
Stream Discharge Spring Discharge .

Alternative GWS 3 -
Add') Hydrogeologic Study/Pumping Wells

} |contaminants are reduced by natural diution.

| Residents receive little reduction in risk since most

rasidents use the contaminated portion of
{groundwater which is not addressed by this remedy.
{interim remedy would not be geared toward

|determining if groundwater used by residents can be

Environment receives limited protection since highly
 {contaminated groundwater near the site is captured

treated.

il] | discharging to surface water bodies should be

Environment receives greater protection since a
llarger area of contaminated groundwater is captured
18 treated. Contaminant levels in groundwater

|reduced. Most residential wells will continue
Jreceive contaminated groundwater until a final
 Iremedy is selected. (Provision of an altornate water
{supply under OU1 will prevent exposure). Interim
‘Iremedy goal is to determine it tolal area of

] groundwater contamination can be actively and

| practicably reated. _ '

;{Compliance with Federal and State groundwater |
|cleanup standards is beyond the scope of this interim:
Haction. Groundwater ARARS are being waived per
{the justification requirements of CERCLA Section
1121(d){4)A). AN other pertinent Federal and State
JARARSs’, including wastewater dischasge, treatment
residual disposal, and air emission standards, will be
‘{meL. Remedy ultimately is not directed toward
‘Imeeting EPA goal of restoring entire contaminated

Compliance with Federal and State groundwater
{standards is beyond the scope of this interim
{romedial action. Groundwater ARARS are being
{waived per the justification requirements ol CERCLA
:{121(d)(4XA). All other pertinent Federat and State
{IARARs’, including wastewater discharge, treatment
{residual disposal, and air emissions standards, will tx%
{met. Remedy ultimately is directed toward meeting

- {EPA goal of restoring the entire contaminaled plume
1o its beneficial use.

]concentrations in a heavily contaminated portion of
{the aquifier. The “offsite” or downgradient portion of |
{the aquiier will benefit from pollutant reduction in this |
{upgradient area (i.e. water flowing into the :
{downgradient area is expected 10 have lower
| contaminant concentrations )

,,deion is not applicable since this is an interim

|short-term remady. However, this altemative will be
etfective for beginning to reduce plume-wide
{contamination and determining the practicability of
-Iremediating all such groundwater contamination.

* For a complete description of State laws applicable, relevant and appropriate 1o these remedial ahematives,
see the "Compliance with ARARs" section in the ROD.
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Table B (cont.)
" |Operable Unit 2

Groundwater {interim nomgv)

Altsmative GWS 2 -

Add'l Hydrogeologic Study/Pumping Wells
(sVadjacent to tormer lagoons)
w/ Groundwater (GW) Treatment,

Alternative GWS 3 -
Add't Hydrogeologic Study/Pumping Wells
(at, adjacent to, and removed from former
lagoons) W/ GW Trestment,

Stream Discharge

[Mobity and vokume of contaminants in groundwater

Jand adiacent 1o.the site. Toxicity of groundwater is
{reduced as a result of the reatment tachnologies
employed. Minor transfer of contaminants (0 sludges

Spring Discharge

be reduced in the area of the extraction wells at

{{Mobility and volume of contaminants reduced in a
{wider area as a result of extraction wells placed
|beyond locations adjacent ko lagoons. Toxicity of the |
‘1groundwater is reduced as a result of the treatment
|lechnologies employed. Slightly larger transfer of
{contaminants to sludges and/or carbon material as a

Short Term Eftsciiveness | {No huther evaluation required since alternative
: {is not proteciive.

A;bnotpto.dvo.

SOOI ANV AN FA VAN L MR A SAAA NN A AR VS

mmmwmmm

State/Community
Acceptance

{this remedy beyond that normally experienced
‘{during consruction work. Minor contact with
munuedwmbymnbposduo Alr

Waltbconddarodud’yimpbmmhbbnl\o
{technologies employed are conventional and well
{developed. {nterim nature of the remedy does not |
{roquire compliance with specific groundwater cleanup)
/|ooals. Assuming no unusual circumstances, design ||
Jand start-up of the pump and treat portion of the :
{remedy should begin within 2 1/2 years of ROD
cignam Additonal hydrogeologic work can

PW: $2 269,000

..........................................................................................

»Ampl&bbShhucnlnterlmmMonly
| [Minimal expression of community interest in

Cost  [No further ovaiuation required since eNomaive A
(mwuumnom 1is not protective.
dmw“ WRARAMAAIAN A ; WA AOASAIMSSAEA WA SLES A AR AR I SN :

mwﬂyhmhmmm

“n“_ mh“h mmo'

[SemeasGws2.

within 8 months of ROD sig ura -

he | %ESamasGwszoxeeptmhamomaybotonw
/{due to expected larger size of the recovery
‘foperation.

R NSNS BN DD N

O&M $166,700 j OGM $264,000

Nolmptdﬂob&no Iﬁnhndoxpmuhnol

oundwater remedy.
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Current data gaps regarding the extent of the groundwater
contaminant plume preclude an exact delineation of the water line
configuration and residents to be serviced. This information
will be obtained following completion of the hydrogeologic study
planned for Operable Unit 2, the groundwater remedy. The current
draft plan for the hydrogeologic study consists of the
installation of 10 to 17 monitoring wells with subsequent
sampling, water level monitoring, and aquifer testing.

Although cost estimating needs required selection of a specific
groundwater treatment technology (i.e., pumping wells, iron
precipitation, air stripping with emissions controls, chemical
oxidation, stream discharge), the actual type of treatment will
be selected after the ROD pending treatability studies. The
actual number of recovery wells to be installed and volume of
groundwater to be treated will be determined after the initial
hydrogeologic study (for costing purposes, 15 wells were
selected, pumping at a rate of 8 gallons per minute). The
number of wells may be augmented during the life of the interim
remedy as the work is expected to take place in an iterative
fashion, reactive to continuing data collection efforts.

X. SBTATUTORY DETERMINATIONS

Section 121 of CERCLA establishes several requirements and
preferences when selecting remedial actions at Superfund sites:

(1) the éelected remedy should be protective of human health
and the environment;

(2) it should attain ARARs (or adequately explain the
rationale for invoking a waiver);

(3) it should be cost-effective;

(4) it should utilize permanent solutions and alternative .
treatment technologies or resource recovery technologzes to
the laxinun extent practicable;

(5) it is preferable that the remedy permanently and
significantly reduce the toxicity, mobility, or volume of
hazardous substances.

Following is a discussion of how the selected remedy for each
unit satisfies the above statutory requirements: .

Alternate Water Supply - Extension of the City of Coatesville
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Authority (CCA) water line with institutional controls was
selected primarily to: (1) eliminate the current risk associated
with the use of contaminated groundwater, and (2) eliminate the
potential future risk associated with the migration of site
groundwater contaminants to residential wells.

The Agency also has chosen the water line extension since it is a
permanent and regulated remedy not subject to the constant
monitoring of individual home wells for an unspecified period of
time. It provides a more manageable water supply in that the
specific types of chemicals disposed of at the William Dick
Lagoons Site are basically unknown. Such a scenario presents
risks associated with the inability, due to analytical
limitations, to identify all site-related chemicals potentially
in groundwater and available for human or environmental exposure.
Alternative AWS 4 also prevents any future exposure risk to
residents should contaminated groundwater directly below the site
migrate to residential wells.. This possibility is a significant
concern since:

(1) groundwater directly below the site presents relatively
high risks (maximum carcinogenic risk = 2.0E-02 or 2 cancers
per 100 individuals exposed, average carcinogenic risk =
1.0E-03 or 1 cancer per 1000 individuals exposed, maximum
noncarcinogenic Hazard Index = 30, average noncarcinogenic
Hazard Index = 2 (a Hazard Index above 1 suggests the
potential for toxic effects),

(2) several residential homes exist within 500 feet of the
site and over 70 residences are within 1/2 mile of the site,

(3) details of groundwater contaminant flow, direction of
groundwater flow, and the proximity of elevated
concentrations of contaminants to residential wells are not
well known at this point,

(4) the technical feasibility of fully remediating the
groundwater contaminant plume at this site is questionable
due to the complex hydrogeology of the area. A decision on
whether or not such action can occur may require five years
or more of groundwater study and partial groundwater pumping
and treating, and

(5) the remedy selected for Operable Unit 2 will require the
pumping of groundwater from several recovery wells. It is
possible that the active pumping of these wells, along with
the active pumping of surrounding residential wells, could
result in the migration of contaminants into home wells.

Based on the assessment presented in Appendix B and discussed
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earlier in-the description of remedial alternative AWS4, the
Agency acknowledges that a current carcinogenic risk exists as a
result of the presence of trihalomethanes in the CCA water
supply. In fact, the risk currently posed by use of CCA water,
in comparison to the use of untreated groundwater contaminated
with site-related compounds, is approximately equal. However, it
is important to note that EPA utilized the standard assumed
exposure period of a lifetime or 70 years when calculating the
carcinogenic risk posed by each water source. Because the Agency
currently is scheduled to propose and promulgate new standards

- for trihalomethanes in 1993 and 1995, respectively, and such
standards are currently expected to be lowered, it is possible
that CCA water users will not be exposed to existing
trihalomethane levels for more than 6 to 8 years (possibly less
if CCA voluntarily acts to reduce trihalomethane levels sooner).
A decrease in the period of exposure would serve to substantially
reduce the carcinogenic risk associated with this remedy. -

Although not a basis for undertaking remedial action at

this site, Alternative AWS 4 also provides an incidental benefit
in that it will eliminate the residential use of groundwater
contaminated with naturally occuring radioactive substances.
Because such risk is significant, AWS4 will incidentally result
in greater protection of public health. Appendix B discusses
this risk scenario further.

It should be noted that the risk incurred by consumers of both
groundwater and public water does not end with the contaminants
referred to above. There are many additional chemical and
bacterial waterborne health threats which are generically
associated with water bodies and have little relation to the
site. A regqulated public water supply can best address the
majority of these potential waterborne contaminants via the
relatively stringent monitoring requirements of over 100
substances (both chemical and bioclogical) as imposed by the
Commonwealth of Pennsylvania via Chapter 109 of Title 25 of the
Pennsylvania Code. Many of the substances monitored in a public
water supply will not be addressed via the continued use of
private wells. Only contaminants known to be associated with
the site will be monitored. (See Appendix D for a discussion of
this istuc'and related matters concerning alternate water

options. )

Should such measures be needed, institutional controls will be
established, as legally available, to assist in protecting public
health and the environment from the use of well water by
residents not selected or not choosing to connect to the water

line.

(A more detailed discussion of institutional controls appears in
Section VII. Description of Remedial Alternatives) _
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Finally, there are no unacceptable short-term risks associated
with the implementation of this remedy. No cross media impacts
are expected. 1In fact, this remedy avoids the effects of
potential cross-media impacts to residential water use that might
occur during the implementation of pump and treat measures under
the Unit 2 remedy.

Groundwater - Selected Alternative GWS 3 is an jnterim
groundwater remedy which will be designed to collect sufficient
- additional data and commence an initial pump and treat action to
enable EPA to make a final decision on groundwater remediation
within approximately five years. This interim remedy, although
not intended to clean groundwater to background quality or risk-
based levels, will provide a measure of protection by reducing
the mobility, toxicity, and volume of groundwater contaminants.
The remedy may result in a mitigation of contaminant flow to
residential wells although containment of the groundwater plume
is not a primary goal of this activity.

Any potential unacceptable short-term risks associated with this
remedy will be controlled via proper implementation. Any
potential cross media effects, including reduction in the
availability of residential well water or augmentation of
contaminant migration from the site to private wells, will be
addressed during design and operation. Potential impacts to
stream ecology will be evaluated via the macroinvertebrate
monitoring program identified in the selected alternative.

Compljance With ARARs

. The following ARARsS, expressed as chemical-, location-, and
action-specific (as well as To-Be-Considered Materials), are
identified for the two selected remedies:

Alternate Water Supply - all of the ARARs identified for the
selected remedy for this Unit are expected to be met: ‘

(1i?éh¢nica1-$pecitic

(a) Maximum Contaminant Levels (MCLs) and monitoring
requirements promulgated under the Safe Drinking Water
Act (SDWA), 40 CFR Parts 141 and 143 are applicable to
the water to be supplied to the residents since the
chosen remedy obtains water from a regulated public
water supply;

(b) Pennsylvania State Law requirements established in
25 PA Code Chapter 109 are applicable as they apply to
standards set for drinking water systems and drinking
water quality.
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(2) Aéfion-Specific

(a) 25 PA Code Chapter 102 requirements concerning the
control of soil erosion and sedimentation from earth-
.moving activities are applicable;

(b) OSHA standards for worker protectlon, 29 CFR Parts
1904, 1910, and 1926 are applicable.

(3) Location-Specific

(a) Depending on the location of the proposed water
tank, 40 CFR Part 6, Appendix A as it pertains to
provisions for carrying out Executive Order 11990
(Protection of Wetlands) may be applicable.

4) To-Be-Considered Material:

(a) Section 501.14 of the Rules and Regulations of the
Chester County Health Department (CCHD) requires that
no individual water supply well be used, constructed or
maintained where a public water supply pipe is within
150 feet of the structure to be served by water.
Section 501.13.2.3.3. of the CCHD Rules and Regqulations
grants CCHD the authority to require new well drillers
to analyze well water for harmful substances which the
CCHD suspects are present. The CCHD interprets Section
501.3.1 of the CCHD Rules and Regulations to require
that all residents connecting to a public water supply
must "abandon" their private well. Abandonment of a
well requires filling and sealing of the well as
defined in Section 501.9 of the CCHD Rules and
Regulations. Depending on the configuration of the
water line and/or the development of new housing within
the site area, these requirements would be applicable.

(b) Page 3-13 of the

, OSWER Directive 9355.3-03,
EPA/540/6-87/006, February 1988, strongly encourages
connection to existing water supplies when considering
actions for alternate water supply provision. The
selected remedy follows this recommendation.

Groundwater - the following identified ARARs for the chosen
remedy GWS 3 are described in terms of compliance capability:

1) Chemical-specific
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(a) MCLs promulgated under SDWA 40 CFR Sections 141 and
143 are relevant and appropriate in terms of attaining
these criteria to restore the Class II aquifer to its
beneficial use as a drinking water source:

- (b) 25 PA Code Sections 75.264.90 ~ 75.264.100,
particularly 25 PA Code Sections 75.264.97(i), (j) and
75.264.100(a) (9), maintain that all groundwater
containing hazardous substances must be restored to
"background" quality. EPA recognizes this requirement
as an ARAR for remediation of groundwater at Superfund
sites.

Note: EPA is waiving the requirement to comply with the above two
ARARsS based on the interim nature of the selected remedy, in
accordance with CERCLA Section 121(d)(4) (A). This interim remedy
will attempt to obtain sufficient data to support selection of a
remedy meeting all ARARS in a subsequent ROD.

All of the remaining ARARs for this remedy are expected to be
complied with: ‘

2) Action-specific

(a) Since the site groundwater is contaminated by the
leaching of RCRA-listed waste, the groundwater
treatment plant will be designed and operated in
accordance with relevant and appropriate RCRA Subtitle
C miscellaneous treatment unit standards (40 CFR
Section 264, Subpart X) and/or tank system standards
(40 CFR Part 264, Subpart J), as appropriate. The
groundwater will be managed in accordance with the
"Contained-In Interpretation® (EPA OSW Memorandum of
November 13, 1986, M. Williams, Director of Ofice of
Solid waste to P. Tobin, Director of Waste Management
Division, Region 4);

(b) The potential use of a carbon adsorption system to
treat groundwater and/or emissions from air stripping
processes will result in the generation of spent carbon
or liquid regeneration waste. These wastes are expected
to be characteristic wastes under RCRA as well as
listed RCRA wastes as a result of the Derived-from Rule
found at 40 CFR 261.3(c)(2). These wastes will require
treatment and/or disposal. The following ARARS are
therefore applicable: : '

- RCRA Subtititle C 40 CFR Part 261 for the
listing and identification of characteristic
hazardous wastes. RCRA Subtitle C 40 CFR
Parts 262 and 263 and Department of
Transportation regulations at 49 CFR Parts
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171-179 for the generation and transportation
of hazardous wastes. RCRA Subtitle C 40 CFR
Part 264 for the management of hazardous
wastes. RCRA Subpart C 40 CFR Part 268 which
establishes Land Disposal Restrictions for
the management of hazardous waste.

- 25 PA Code Sections 75.259 through
75.270.42 which establish State requirements
for the generation, transportation, storage
and treatment of hazardous wastes are also
applicable. Specifically, 25 PA Code Section
75.262 requirements for generators of .
hazardous wastes, 25 PA Code Section 75.263
requirements for the transportation of
hazardous wastes, and 25 PA Code Section
75.264 requirements for the treatment,
storage and disposal of hazardous wastes.

(c) Use of chemical precipitation to remove iron and
manganese is expected to result in the generation of
non-hazardous sludges requiring storage, transportation
and disposal. The following ARAR is therefore
applicable:

- 25 PA Code Chapter 299 sets forth provisions for
the collection, storage and transportation of
residual waste. Dependent on the type of disposal
chosen, one or more of the following apply: 25 PA
Code Chapters 287, 288, 289, 291 and 297.

If the iron and manganese sludge should fail the
toxicity characteristic leaching procedure (TCLP) test
established under 40 CFR Section 261.3, requirements
for the generation, storage, transportation and
disposal of the sludge under 40 CFR Sections 262-264
the Land Disposal Restrictions of Section 268 would be
applicable. In addition, 25 PA Code Sections 75.259 .
through 75.270.42, establishing requirements for the
generation, storage, transportation and treatment of
hazardous wastes, also would be applicable.
Specifically, 25 PA Code Section 75.262 requirements
for generators of hazardous wastes, 25 PA Code Section
75.263 requirements for the transportation of hazardous
wastes, and 25 PA Code Section 75.264 requirements for
the treatment, storage and disposal of hazardous

wvastes.

(d) The Pennsylvania National Pollutant Discharge
Elimination System (NPDES) requirements established
under 25 PA Code Chapter 92, the Pennsylvania water
quality criteria established under 25 PA Code Chapter
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93, and the wastewater treatment requirements for all

‘dischargers under 25 PA Code Chapter 95 are applicable

for the discharge of treated groundwater to Indian
Spring Run (or other appropriate local stream.) Indian
Spring Run is classified by PADER as a cold water

- fishery. It is not certain, at this point, if the

discharge will occur "offsite" or "onsite";

(e) 25 PA Code Chapter 102 requirements concerning the
control of soil erosion and sedimentation from earth-
moving activities are applicable during the
construction of treatment facilities; '

(f) The Fish and Wildlife Coordination Act (16 USC
Section 661, et seqg.,) sets requirements to protect fish
and wildlife as a result of control or. structural
modification of a natural stream or water body. This
law is applicable to the proposed discharge of treated
groundwater to Indian Spring Run;

(g) The following ARARs apply for air emissions from
groundwater treatment units:

- National Ambient Air Quality Standards (NAAQS)
under the Clean Air Act (40 CFR Part 50) for the
release of volatile organic emissions from the air
strippers (the site lies within an ozone non-
attainment area);

- RCRA Subtitle C 40 CFR Section 264 Subparts AA
and BB for the release of emissions from treatment
units;

- 25 PA Code Section 127.1 requires control of the
emissions to the maximum extent practicable and
consistent with the best available technology,
unless found to be exempt under 25 PA Code Section
127.14. In addition, 25 PA Code Section 127.11
requires plan approval by the Department of
Environmental Resources.

- all air contamination sources must comply with
the emission limitations, work practices, and
other applicable requirements contained in 25 PA
Code Chapters 121, 122, 123, 124, 129, and 135,
specifically Section 123.31 which prohibits
malodors from crossing the property line and
Section 123.41 which prohibits visible emissions
beyond a prescribed level;

(h) OSHA standards for worker protection, 29 CFR Parts
1904, 1910, and 1926, and the requirements of 40 CFR
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Section 300.150 are applicable.

3) Location Specific

a) 40 CFR Section 6.302 calls for action to avoid

. adverse affects, minimize potential harm, and preserve
and enhance wetlands to the extent possible.
25 PA Code Chapter 105 sets forth provisions for the
regulation and supervision of dams, reservoirs, water
obstructions, encroachments, and wetlands. These ARARS
are applicable to the discharge point for treated
groundwater due to the presence of fringe, forested
wetlands.

b) Section 404 of the Clean Water Act (40 CFR Part 230)
establishes requirements regarding the discharge of
dredge and fill material into wetlands. It is relevant
and appropriate to the construction and bedding of a
treated groundwater discharge pipe if it traverses the
fringe wetlands to the receiving stream.

c) Executive Order 11990 (Protection of Wetlands) which
calls for action to protect and preserve wetlands to
the extent practicable is applicable.

4) TPo-Be-Considered (TBC) Material:

a) Substantive requirements for well drilling,
groundwater pump tests and discharges as found in the
Pennsylvania DER's Bureau of Water Quality Management :
ARARs document are expected to be complied with.

b) EPA's Groundwater Protection Strateqy (August 1984)
was created to protect groundwaters for their highest
current or potential form of usa. Since the aquifer at
the William Dick Lagoons Site is classified as a Class
II groundwater, the strategy recommends cleanup to
background or drinking water levels. This TBC will not
be complied with under the scope of this interim
remedy. However, the remedy is designed to ultimately
determine the technical feasibility of returning the
groundwater to its intended use.

c) The intent of Recommendation 1 in OSWER Directive
9355.4~03,
Superfund Sites, October 18, 1989, has been followed

. via selection of the interim remedy for groundwater in

this ROD.
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d) The "off-Site Policy" gev;sed Procedures for

and Implementj =Si Res '
OSWER Directive 9834.11, November 13, 1987, is expected
to be adhered to when disposing of wastes generated
during the remedial action.

Cost Ef fectiveness

- EPA believes that the two selected remedies are cost effective in

that they provide overall effectiveness in proportion to their
costs. Although each remedy is the highest in cost of the
associated alternatives evaluated, the Agency believes that the
chosen remedies provide the best balance of tradeoffs among all
nine evaluation criteria. The permanericy and reqgulated status of
the selected alternative for Unit 1 was regarded as an important
factor in its selection over other alternatives. Selection of
the Unit 2 remedy was primarily based on its stated goal of
gathering data and commencing remedial operations to ultimately
determine the potential for total contaminant plume remediation
(per the intent of Section 121 of CERCLA).

The estimated present worth costs associated with EPA's water
supply selection are roughly $1.3 to $2 million in excess of the
point-of-entry system remedy strongly recommended by a site
responsible party. The Agency believes these added costs are
warranted when considering the extensive oversight and monitoring
which would be needed for 30+ years of individual point-of-entry
system use. In addition, the potential for human error and
negligence under such a scenario is an unquantified cost which
the Agency chooses not to ignore.

Regarding contaminated groundwater, the responsible party
recommended the continuation of further study. Although the
Agency decision for Unit 2 also includes additional study, it
provides for immediate follow-up by an active pump and treat
system which will begin partial groundwater cleanup and provide
adequate data to determine the best means of remediating the
entire contaminant plume. Such action is consistent with recent
EPA guidanco on groundwater remediation ettorts (seo

OSWER Directivo 9355 4-03, October 18, 1989) as well as tho goal
of CERCLA to expeditiously commence the cleanup of Superfund
sites nationwide. The difference in cost between the responsible
party's proposal to continue further study and the EPA decision
is estimated at approximately $3.3 million. As stated above, the
Agency believes this additional cost is justified.

As a comparison to what the remedy may have cost, the Agency
originally considered making a final groundwater decision for the
site which was estimated to require 55 pumping wells at a present
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worth cost of from $6.8 to $8.2 million. This decision would
have attempted to remediate the entire groundwater plume in
accordance with the intent of CERCLA to restore groundwater to
its original use. However, EPA chose not to consider nor select
this option since it was determined that data gaps regarding site
hydrogeology precluded consideration of such an approach at this
time. The cost estimate for such a remedy and the time estimate
for groundwater restoration would have been extremely
speculative.

8. 8 ent as (-]

The selected remedy for the water supply alternative does not
entail treatment of the contaminated water; such action will best
be addressed via the interim and final remedies for the
groundwater unit. The remedy includes the provision of a source
of water unaffected by the site, which the Agency believes is a
more effective remedy than individual household treatment. The
unselected alternative of point-of-entry systems at each affected
household would entail treatment, but at a location and manner-
which poses significant questions regarding long term operation
and management.

The selected remedy for the groundwater unit satisfies the
preference for treatment in that a pump and treat operation will
commence in the mid- to later phase of this remedy. The interim
nature of the remedy does not ensure that treatment of the entire
groundwater plume will be performed, but it will assist in
achieving this goal in a final ROD, if determined to be
technically feasible.

o (] { ]

Technologjes to the Maximum Extent Practicable

EPA has determined that the selected remedies represent the
maximum extent to which permanent solutions and alternative )
treatment technologies can be utilized while providing the best
balance among the evaluation criteria. The nature of the
environmental problems to be addressed serve to limit the ability
to select from numerous alternative treatment technologies in
this case. However, it is possible that the treatment scheme
chosen during design to cleanse groundwater may include the use
of an alternative treatment technology.

A major reason for EPA's selection of the Coatesville water line
as the chosen alternate water supply is its status as a.
regulated, permanent water source. Extension of public water
will eliminate the need, under the point-of-entry scenario, for
extensive and rigorous monitoring (i.e., sampling and analyses)
of questionable effectiveness for more than 100 residential wells
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over an unknown period of time. (The 100 residences includes
both those provided with point-of-entry systems and those
residing in the plume who must continually have the well
monitored.) Concerns regarding the identity of the company or
regulatory authority to operate and maintain the systems, as well
as manage the monitoring program, also will be eliminated. The
line extension would eliminate the need to replace home treatment
units every one to three years. It is preferred over the private
water company since all future operation and maintenance can be
addressed by an existing operator, its permanency is practically
assured, and the minimal additional residual waste generated as a
result of processing a slightly larger quantity of water can
easily be assimilated by the existing treatment plant.

As previously discussed, although the water line option will
exclude the risk presented by the potential migration of site-
related groundwater contaminants to residential wells, it
presents an expected short period of carcinogenic risk associated
with trihalomethanes in the city water supply. This option
continues to be preferred, however, based on:

(1) the permanance of the water supply and its compliance
with State and Federal standards;

(2) the generally lower carcinogenic risk posed by the use
of city water when compared to the potential future risk
posed by migration of site contaminated groundwater to
residential wells (see the discussion under S8ection X.
Statutory Determinations - Protection of Human Health and
the BEnvironment);

(3) concerns regarding the unknown materials disposed of at
the site as it involves the potential leaching of these
chemicals to groundwater. Sampling of home wells under the
point-of-entry scenario cannot adequately address unknown
chemicals;

(4). EPA's intent to officially revise the drinking water
standard for trihalomethanes in 1995. Current indications
are that the Agency will reduce the permissable
concentration of trihalomethanes in public water supplies,

(5) several issues raised regarding the effectiveness of
point-of-entry systems, including:

a) ‘published reports that bacteria buildup in GAC
systems are a potential health problem. These reports
suggest additional monitoring of the systems for

. bacteria or, if necessary, the placement of UV lights
after the installed system. If enacted, such action
would add to both the oversight and operation and
maintenance burden;
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b) concerns raised by an EPA researcher that backwash
water associated with system operation may contain
contaminants. Backwash water is routinely discharged
to septic systems and can ultimately leach down to
groundwater. Again, monitoring of this water may be
‘necessary as a minimum measure. The same researcher
expressed concerns that systems undergoing backwash may
result in reconfiguration of unit carbon, thus making
contaminant breakthrough to water consumers more likely
and rather unpredictable for monitoring to detect.

c) concerns regarding the permanéncy and reliability of
the entity responsible for operation and maintenance of
- the units over a potential 30+ year time frame.

(7) since a pump and treat remedy has been proposed for
Operable Unit 2, the potential exists for migration of
contaminants to home wells as a result of the concomitant
pumplng of remedial action recovery wells and residential
wells in a rather complex and somewhat poorly understood
hydrogeologic system.

(8) the following incidental benefits: (a) the significant
carcinogenic risk associated with the presence of naturally
occuring radiocactive substances in private well water will
be eliminated and, (b) the water supply of connected
residences will be monitored for over 100 contaminants, some
unrelated. to the site. This relatively large scale
protective measure will not occur under the point-of-entry
monitoring program.

Regarding groundwater remediation, the two action-oriented
alternatives merely differ in the scope of the action to be
implemented. Where Alternative GW2 merely attempts to determine
if the most contaminated portion of the aquifer nearest the
former lagoons can be remediated, the intent of the chosen
interim remedy is to collect data and begin actions needed to .
restore the entire contaminated groundwater area. As stated, the
prospects for the practicability of this goal are unknown at this
time and a final decision on the scope of groundwater remediation
will be made at the latter stages of this interim action.

EPA considered proposing total groundwater remediation as a final
remedy in this decision document. Although such a remedy is
generally the goal of groundwater cleanups under CERCLA, the
Agency realized that current data was insufficient to pursue such
an option and that such a decision would be premature at this

point.

At the public meeting on February 14, 1991 announcing EPA's
proposed decision on the site, a large majority of residents
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expressed dissatisfaction with EPA's proposal to extend the CCA
water line. Several residents indicated that "the water tastes
bad" and expressed the opinion that they did not move out to the
area to drink "city" water. Most of these residents, however,
appeared to be unhappy with the thought of paying a relatively
high monthly water bill since EPA could not gaurantee that
affected residents would be reimbursed for the cost of their well
installation or have all or a portion of their monthly water bill
paid for by a site responsible party.

Since EPA was unsure of the overall public sentiment as a result
of this meeting and an earlier public informational meeting in
August 1990, the Agency decided to conduct a telephone survey of
residents whose well water was known to be impacted by site
groundwater contamination. The telephone survey was conducted
during the week of February 25 and reached 27 of 50 residences
identified for contact. Survey results indicated that 20 of the
27 residences did not approve -of the water line even if all costs
of installation were paid by EPA (or a responsible party) but
monthly water bill costs were incurred by the resident. However,
10 of the 20 non-approving residents would accept the water line
if some co-payment of monthly water bill costs were made or if
the costs associated with earlier private well installation were
reimbursed to the resident.

Only 3 of 27 residents approved of installation of a community
water well to be operated by a private company. Apparently, the
major concern with this option (again assuming that all hook-ups
costs to the distribution system were not paid by the homeowner)
involved the unknown costs of monthly water bills and the
identity of the long term well and treatment plant operator.

Concerning continuation of the current point-of-entry system
procedures (with more frequent monitoring), 12 of 27 residents
approved and 15 of 27 residents disapproved. The rationale for
each individual response on this issue was not determined as part
of the survey.

During the public comment period on the Proposed Plan, an allied
group of homeowners indicated that they did approve of the water
line alternative if the site responsible party is ordered to pay
monthly residential water bills. A local chapter of the Sierra
Club suggested the installation of water conservation devices in
homes connected to the line to help defray water bill costs and
conserve water. The principal site responsible party strongly
objects to EPA's reasoning for the water line and recommends
continuation of point-of-entry systems. The Commonwealth of
Pennsylvania agrees with the water line alternative.

The groundwater proposal for the site did not generate as much
comment as the remedy for alternate water. At the public
meeting, most questions were concerned with descriptive
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information on site hydrogeology. During the comment period, one "
resident suggested reccommendations for implementing a pumping
strategy at the site which the Agency will take into
consideration. The principal site responsible party suggested
foregoing the pump and treat portion of the interim remedy until
further hydrogeologic study is complete. A local chapter of the
Sierra Club questioned EPA's proposal to discharge treated
groundwater to a nearby stream. The Commonwealth of Pennsylvania
accepts the interim groundwater remedy but is watchful regarding
the future decision on a final groundwater cleanup as it relates
to compliance with State groundwater cleanup goals.

All of the above public comments have been evaluated by EPA
before choosing the selected remedies. As indicated above, and in
Section III Community Relations History, the public opinion on
the alternate water supply remedy was carefully evaluated and
sought out. A response to each public ‘comment or recommendation
during the public meeting and comment period appears in the
Responsiveness Summary at the-end of this ROD.

The Proposed Plan for the site also included a remedy for cleanup
of site soils. This remedy was identified as Unit 3 - Source
control in the Proposed Plan. Several comments were made on
EPA's proposed alternative of Thermal Desorption with a
Protective Cover. The allied group of homeowners suggested
incineration of site soils as the most appropriate remedy. A
company involved in unrelated cleanup negotiations with the
principal site responsible party also believes that incineration
is the best remedy. At this point in time, subject to further
evaluation and study, the Commonwealth of Pennsylvania believes
that incineration of site soils is the best approach. The
rationale for the above recommendations center on several issues,
namely: concern that thermal desorption will create more toxic
and mobile chemicals as a result of oxidation reactions, concern
that the thermal desorption/protective cover remedy will not
restore the property to its former precontaminated beneficial use
as well as incineration might, and concern that the thermal
desorption/protective cover remedy will not adequately mitigate
contaminant leaching to comply with State groundwater ARARS.
The principal site responsible party believes that the
alternative Vacuum Extraction with Protective Cover, as discussed
in the Proposed Plan, should be further evaluated via a pilot
study as an appropriate alternative for the site.

Because of the above public comments, as well as the rationale
presented in 8ection IV. Scope and Role of Response Action, EPA
has decided to defer its decision on the Source Control remedy.

DROCUMENTATION OF SIGNIFICANT CHANGES

The major revision to the selected remedy since the issuance of
the Proposed Plan is that of deferring selection of a remedy for
Unit 3 - Source Control. As mentioned, EPA proposed a remedy of
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Thermal Desorption with Protective Cover. The reasons for
deferring selection of a remedy for Unit 3 are discussed in
Section IV. 8cope and Role of Response Action of this ROD. EPA
expects to select a final remedy for Unit 3 within twelve months
of this ROD.

Minor revisions since Proposed Plan issuance include the
following:

- the description of alternatives AWS1l and AWS2 has been
revised to reflect the continuation of the 1988 Removal
Order and its requirements;

- a component has been added to the Groundwater remedy
which requires ecological monitoring of selected locations
of nearby streams to determine any changes in stream quality
or macroinvertebrate diversity;

- estimations of time needed to complete each remedial
alternative for each unit have been revised slightly in some
cases per additional evaluation;

- the titles of groundwater remedies GWS2 and GWS3 have been
revised to more accurately indicate the importance of the
initial hydrogeologic study work

- minor changes have been made to the tables discussing the
nine evaluation criteria to more accurately reflect EPA's
analysis..
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TABLE 1

GROUND WATER QUALITY
WILLIAM DICK LAGOONS SITE

Maximum Average Average Frequency
Compound - Concentration Maximum® Concentration 9of Detection*”
VOLATILES (ug/)
methylene chioride 36 386 3 1 of 11
acetone 960 480 39 . 4 of 13
carpon disulfide 32 174 4 6 of 13
1.2-gichioroethene, (total) 210 1534 20 3 of '3
chioroform 560 487 39 8 of 13
1.2-dichloroethane 120 1024 11 3 of 13
2-butanone 350 207 16 3 of ¢
1.2-dichioropropane 173 . 9J <! 1 0ot 13
trichioroethene 16.000 14.000 1.200 9 of 13
benzene 180 . 170J 14 5 of 13
4-metnyli-2-pentanone 220 105J 13 3 0of 13
tatrachioroethene 320 2504 19 2 of 13
toluene s10 430 3S 3 of 13
chicrobenzene 3aJ 194 2 2 of 13
ethylbenzene “ 464 274 2 2 of 13
total xylenes 160 127J 12 3 of 13
SEMIVOLATILES (ug/t)
phanol ' 14,000 10.300 818 3 of 13
bis (2-chigroethyl) ether 24 17 2 2 ot 13
2-chiorophenoi 41 14 1 1 of 13
benzyl aiconhol 19 17 1 1 of 13
2-methyiphenot 300 217 18 2 0of 13
4.methyiphenol 560 397J 32 3ot 13
ISophorone 250 247 28 3 of 13
2.4-dimethyiphenol 70 23 2 2 of 13
benzoic acid . 4804 4134 . 32 3 ot 13
2.4-dichlorophenoi 48 30 3 2 of 13
1.2.4-trichlorobenzene 3J 1J <1 1 0f 13
naphthalene ' 58 as 3 2 ot 13
4.chioro-3-methyiphenol 21 7 <1 1 of 13
2-mathyinapthaiene 6J 3J <1 1 of 13
dimethyl phthalate 7J sJ <1 1 0of 13
diethyl phthalate 4 34 <1 2 013
bis(2-ethyihexyl)phthalate 170 964 23 7 ot 13
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GROUND WATER QUALITY
WILLIAM DICK LAGOONS SITE

Maximum Average Average Frequency
mpound Gongentration Maximum* Concentration of Qetection®”

METALS (dissolved) (ug/l)
al_uminum 1.430 1,430 164 3 of "2
barium 83.7 83.7 25.7 12 of 22
beryllium : 1.8 1.8 Q.1 1 af 12
calcium - 5,280 5,280 1.875 g of 3
cobait 20.8 20.8 3.3 4 of 12
copper 14.4 14.4 3.9 205
iron 20,200 19,800 4870 11 of 1t
jead 1 1 0.27 4 af 13
magnaesium 4,260 - 4.260 1.708 Jof s
manganese 863 863 793 11 of 12
potassium ' 8.520 4,260 426 1 of"10
selentum 2.4 2.4 0.2 10t 12 °
sodium 32,500 32,500 8,182 7 ot 12
2inc 61.2 61.2 81.2 1 of 1

CONVENTIONAL PARAMETERS (mg/l)

biochemical oxygen 91 91 - <15 12 of *2
demand (BOD) .

total gissolved soligs (TDS) 560 560 <85 12 of 12
nitrate 3.1 3.1 <1.3 12 of 12
alkalinity (as CaCOg3) 20 20 8.2 12 of *2
chioride 20 20 <5 12 of 12
nardness (as CaCQ3) 64 64 22 12 of 12
total organic carpon (TOC) 52 52 <8.4 12 ef 12
pH'to 56

*  Average maximum concentration is calculated when the maximum
concentration. is reported for a well from which twe or mare samples
were taken. It is the average of the reporied concentrations from tnis well.

*° Out of a maximum of 13 welis for organics and 12 walls for metals;
excludes from the total sampie count those sample in which the anaiyte
was detected in the blank.

°* * From pump test on MW-20, October/November 1989.

Note: Pesticides/PCBs not detected in any wells.

J- Estimated concentration
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TABLE 2

LAGOON AND BERM AREA SOIL QUALITY
WILLIAM DICK LAGOONS SITE

Average Maximum Frequency of

Compoqnd Concentration Concentration Detection®

VOLATILES (ugy/kg)

1,1-dichloroethane 137 3,700 "1 of 27

1.2-dichioroethene, (total) 3.120 48,000 5 of 27

chioroform 179 4,100 4 of 27

1,2-dichloroethane 741 15,000 4 of 27

2-butanone 12,040 325.000J 1 of 27

1.1,1-trichloroethane <1 5J 1 of 27

1,2-dichloropropane . <1 14 1 of 27

trichioroethene 3,634,600 93.000.000 12 of 27
benzene 233 5.500J 2 of 24

4-methyl-2-pentanone 106 2.800J 2 of 27

tetrachloroethens 3.790 73.500J4 8 of 27

toluene 118,100 2.500.000 12 of 27
chiorobenzene 4,320 64,000 12 of 27
ethylbanzene 16,800 200,000 14 of 27
styrene 11,700 217,500 4 of 27

total xylenes 258,200 5,500,000 12 of 26
SEMIVOLATILES (ug/kg)

phencl 15,100 350.000J 10 of 27
1,4-dichlorobenzene 99 2.200J 4 of 27

1.2-dichiorobenzene 990 7.200J 10 of 27
2-methyiphenol 1,650 36,0004 5 ot 27

4-mathyiphenol 2.480 44,000J 8 of 27

nitrobenzene 63 3,400J 1 of 27
isophorone 1,390 31,0004 2 of 27
2,4-dimethyiphencl 1,010 20,0004 3ot 27
benzoic acid- 41 900J 2 ot 27
2,4-dichlorophenoi 1,810 38,0004 6 of 27
1,2,4-trichlorobenzene 63.600 1,300,000J 15 of 27
naphthalene 88,700 1,500,000J 15 ot 27
4-chloroaniline 4,830 130,000J 2 of 27
hexachlorobutadiene 67 1,800J 1 of 27
4-chloro-3-methyiphenol 133 3.300J 3 of 27
2-methyinaphthaiene 21,000 220.000J 15 of 27
2.4,5-trichlorophenaol 8 210J 1 of 27
2-chioronaphthaiene 31 1.700J 1 of 27
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LAGOON AND BERM AREA SOIL QUALITY
WILLIAM DICK LAGOONS SITE

Average Maximum Frequency of

Compound Concentration Concentration Detection®

SEMIVOLATILES (cont'd) (ug/kg)

. 1 of 27

dimethyl phthalate 11 580J

acenaphthylene 740 7.000J 8 of 27

acenapthene 3,870 47,0004 13 of 27
dibenzofuran 3.570 36,000J 13 of 27
diethyl phthalate 83 1,400J 2 of 27
fluorene . 4,240 - 41,000J. 13 of 27
N-nitrosodiphenyiamine 734 5.,3004 5 of 27

pentachiorophenol 2 544 1 ot 27

phenanthrene 16,500 280,000J 16 of 27
anthracene 1,830 13,0004 16 of 27
di-n-butylphthalate 5,910 32,0004 14 of 27
fluoranthene 8,360 200,000J 16 of 27
pyrene 6,020 120,000J 16 of 27
butylbenzylphthalate 11,300 78,000J 15 of 27
benzo (a) anthracene 1,860 30,000J 13 of 27
chrysene 2,130 29,000J 16 of 27
bis(2-ethylhexyi)phthalate 169.000 1,200,000J - 22 of 27
di-n-octyiphthalate 4,720 29,000J 15 of 27
benzo(b and/or k)fluoranthene 3.540 54,0004 18 of 27
benzo(a)pyrene 1,250 26,000J 11 of 27
indeno(1,2,3.c.d)pyrene 300 7.600J 5 of 27

dibenzo(a,h)anthracene 81 2,700J 3 of 27

benzo(g,h.i)perylene 300 8,000J 5 ot 27

PESTICIDES/PCBs (ug/kq)

heptachlor epoxide 6 150 1 of 27
44-DDE 34,300 220,000 17 of 27
METALS (mg/kg)

aluminym 8,040 15,100 27 of 27
arsenic 5.2 14J 27 of 27
barium 81 672J 27 of 27
beryilium 0.09 0.51 10t 6

cadmium 0.04 1.1J 1 of 26
calcium . 2,190 11,100 6of6

chromium 39 349J 26 of 27
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LAGOON AND BERM AREA SOIL QUALITY
WILLIAM DICK LAGOONS SITE

Average = Maximum Frequency of
Compound Concentration Concentration Detection®
METALS (cont'd) (mg/kg)
cobalit 1.4 4.1 " 50f6
copper 19 40J 7 of 8
iron , 7.960 18,000 27 of 27
lead 24 269J 27 of 27
magnesium 918 5.080 18 of 18
manganese 64 160 23 of 23
mercury 0.01 23 3 of 27
nickel 5.4 14 17 of 27
potassium 628 3.070 4 of 17
silver 0.1 1.7 2 of 27
sodium 38 644 1 of 17
vanadium 13 28J 27 of 27
zing¢ 52 253J 23 of 23

J - estimated concentration

* excludes from the total sample count those samples in which analyte
was detected in the blank.
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TABLE

3

Dioxin Data Summary
William Dick Lagoons Site
Waest Cain Township, Chester County

23301

ERM T.R. No. 23297 23298 23299

Sample Location D-Background | D-9 (2-4) D-4 (0-2) | D-6 (2-4)

Sample Date 10/11/89 10/11/89 10/11/89 10/11/89

units ug/Kq ug/Kq ug/Kg ug/Kq

2.3.7.8-TCDD

other TCDD 0.18

2.3,7.8-TCDF . 0.01

other TCOF ' 0.0¢ 0.19 0.035

2.3.7.8-PCDD ’

other PCDD 0.01

2.3.7.8-PCDF 0.006

other PCDF . 0.024

2.3.7.8-HxCDD 0.08

other HxCDO . 0.008 0.27

2.3.7.8-HxCODF 0.03 0.085

otherHxCOF 0.03

2,3.7.8-HpCDD 0.37

other HOCDD 0.05 0.42

2.3,7.8-HoCOF 0.08 0.26

{other HOCDF 0.01

ocDD - 5.9 3.8 4.1

OCODF 0.18 2.4

2.3.7.8 TCOD_eqguivalents ug/Kq ug/Kg ug/Kg ugikg_
0.007 0.0044 0.0248 0.0145

* These results are approximate only, matrix interfersnce would not allow

accurate quantitation.
Concentrations not detectad at or above the method detection limit have not been ropomd




TABLE 4

FORMER SPRAY IRRIGATION AREA SOIL QUALITY
WILLIAM DICK LAGOONS SITE

Average Maximum Frequency of
Compound Concentration Concentration Detection
VOLATILES ND
SEMIVOLATILES (ug/kg)
benzoic acid A 45 "360J 1 of 8
4-chloro-3-methylphenol 6 S04 10of 8
pyrene 23 180J 1 0f 8
bis(2-ethylhexyl)phthalate 20 160J 10f8
PESTICIDES/PCBs ND
METALS (mg/kg)
aluminum 10.645 14,500 8 oft8
arsenic 2.2 3.5 8 of 8
barium 39 46 8 of 8
beryilium 0.32 0.58 6 of 8
chromium 10 20 8 of 8
cobalt 2.7 4.3 7oft8
iron 7.856 11.700 8 of 8
lead 8.6 15 8of 8
magnesium 730 1,260 8oft8
manganese 121 291 8ot8
mercury 0.1 0.65 1ot8
potassium 748 2.170 40f8
sodium 254 1,070 20f 8
vanadium 16.5 21 8 of 8
2ing 31 38 g8ot8

J - estimated concentration
ND - not detected



TABLE §

SURFACE WATER QUALITY
WILLIAM DICK LAGOONS SITE

Maximum Average Frequency
Compound Concantration Concegntration of Detection®
VOLATILES ND
SEMIVOLATILES ND
PESTICIDES/PCBs . ND
METALS (dissolved) (ug/L)
aluminum 119 32 8 of 15
barium 58 31 15 of 15
caleium 18200 75158 1§ ot 15
iron 117 46 14 of 14
lead . 2 0.5 7 of 15
magnesium ) 7730 5400 8 of 8
manganese 37 14 13 ot 15
nickel 82 5 1 of 15
zinge » 37 37 2 of 2

* - Total number of samples exciudes samples in which the
analyte was detected in the blank.
ND - Not detected



TABLE 6

STREAM SEDIMENT QUALITY
WILLIAM DICK LAGOONS SITE

Maximum Average Frequency
Compound Concentration Concentration of Detection®
VOLATILES (ug/kq)
chioroform 2J 1 10 of 15
toluene 5J 0.3 1 0f 15
SEMIVOLATILES (ug/kg)
benzoic acid 824 5 1 of 1§
phenanthrene } : 73J 5 1 of 15
fluoranthene . 67J 5 1 of 15
pyrene 65J 4 1 of 15
bis{2-ethylhexyl)phthalate 95J - 13 Jof 1§
PESTICIDES/PCBs ND
METALS (mg/kg)
aluminum 8.630J - 3.374 15 of 15
arsenic : 5.8J 1.4 10 of 15
barium 107 32 15 of 15
beryllium 0.69 0.21 6 of 15
calcium 3.320 884 15 of 15
chromium ‘ 29 11 13 of 15
copper 36 12 ‘ 1 0of 3
iron 15.900J 7,034 15 of 15
lead . 21 8 15 ot 15
magnesium 1,990 618 13 of 15
manganese 1,300J 276 15 of 15
potassium 2.380 273 2 of 15
seleniume 0.79J 0.08 2 of 15
vanadium 119 19 14 of 15
zine 119J 34 15 of 15

* Total number of samples excludes samples in which the analyte .
was detected in the blank.
J - estir_nated value



TABLE 7

SUMMARY OF CHEMICALS OF CONCERN

Qff-Site Ground Water

1.2-dichloroetnene (total)
1.2-dichloroethane
chloroform
1.1.1-trichloroethane
trichloroethene
tetrachloroethene
chlorobenzene
dichlorobenzene(1.2)
dichlorobenzene(1.4)
1.1-dichloroethene
1.1-dichioroethane

IN EACH MEDIUM

Soil
chloroform
trichloroethene
tetrachloroethene
chlorobenzene
1.2.4-trichlorobenzene .
naphthalene
phenanthrene
flucranthene -
bis{2-ethylhexyl)phthalate
-4.4-DDE
acenapthene
fluorene
benzo{a)pyrene equivalent
anthracene
heptachlor epoxide
2.4-dichiorophenol
arsenic
barfum
chromium
manganese
vanadium
znc

Qn-Site Ground Water

chloroform
1.2-dichloroethane
trichloroethene
benzene
tetrachloroethene
bis(2-chloroethyllether
barium
beryllium
manganese
bis(2-ethylhexyl)phthalate
phenol
1.2-dichloroethene (total).

chlorobenzene
4-methylphenol (p-cresol)
2.4-dichlorophenol



TABLE 8

Exposure and Migration Pathways
Wililam Dick Lagoons

Exposure Selected for
Medla Sowrce Exposure Polnt Roule Analysls .
Ground water | Contaminaled soilflpachate | drinking water aquifer Dermal contact yes - residential wells nearby
- Ingestion yes - residential wells nearby
. Inhalation _while showaering yes - rasidential wells nearby
Surface water Oischarge of Indian Spring Run, Qermal contact No - no significanl contaminants detected
contaminated ground water Birch Run Ingeslion-water No - no significant contaminants delected
Ingestion-fish No - no signilicant contaminants detected
Sediments Discharge of Indian Spring Run, [Dermal contacl No - no signilicant contaminants detected
conlaminated ground wates Birch Run Food chain bioaccumulation| No - no significant contaminants detected
Alr Contaminated soil & dust MEl Inhatation of fugitive dust Yas
inhalation of volatiles Yes
Swrface eoll Contaminated soll On site Dermal contact Yes
' incidental ingestion Yeos
Deer meat Conlaminated soil Off site ingestion Yes
ingestion water




TABLE 9

nuoun PARAMETERS POR CALCULATION OF DOSAGE AND INTAKE
WILLIAM 0ICK LAGOONS sITR -

: Acuit Chid Age 6-12 Chila Age 28 |

PHYSICAL CRARACTERETICS - 3. 2ge 28

Avernge Body Weignt (@ 70 kg 2 18 kg

Aversge Skin Surface Ares (a) 18,150 em2 10.470 cm2 6980 cm2

Avernge N». Yrs Exposure In 70 year Lifetme  (9) s8 yr3 6 yrs 4y
ACTIVITY CHARACTERISTICS ‘
RESIDENTIAL USE OF GROUND WATER

Amount-of Waisr ingeswd Dally (d.0) 2 llers 2 Iters 2 Iters

Percentage of water rom home supoly (o) %% 75% 7%

Percontage of Siin Surface Ares () 100% 100% ’ 100%

Immersed Wnile Showering/Batning

Duraton o! Dermal Exposure (q) 30 mirva 30 minvg 30 mivg
SOOI DXPrOSUNE

Amount of Soil Ingeswd Incidentaily (a.9) 100 mg 100 mg 200 mg

Percontage of Siun Area Conmcted by (@) . 0% 0% - 20%

Soit Contact :

Skin Absorpson Rate of Compounds (4] 0.08 .12 0.12

n Seil "

Frequency of Solt Conmect (@) 14 Oryr 30 One 14 Onyr
VENISON INGESTION EXPOSURE

Amount of Vemson ingestsd {0.0) 112¢ 112¢ S8 ¢

Frequency of Ingestion (@) 14 ayr 14 ayr 14 aryr
INMALATION EXPOSURE .

inhalation Raw (9.6.0) 0.83 m¥ne 0.48 MmANw 0.25 mynr

Absorpion Rate of inhaled Al (@ 100% 100% 100%

Ouration of Exposure (lor ME)) (@) 24 hrig 26 nrg 24 nrrg

Fregquency of Em.un (for MET) ((}] 388 ayr 368 wyr 388 anyr
SWIMMING

Percanmge of Skin Area Conmcted {®) 100% 100% 100%

While Swimming

Frequancy of Swimming Evert (v) 7 Oy 7 Onr -

Ouration of Swimming Event {®) 2.8 M0 2.6 WD o
MATERIAL CHARACTERISTICS

Oust Agherence v 1.48 mgiom2 1.48 mgem2 1.48 mgem2

Soll Mastz Efecx () 1% - 15% 15%

Mass Fam fap (watwr-Dased) (e) 0.5 myemame 0.8 mgemanw 0.8 mgremamr

a - Angersen, €., Browne, N.. Duletaity, $.. wam, T, “Development of Stagstcal Distridutons or Ranges o! Stancard Factors
Used In Expenre Assesameniy®, PB 85-242087/A8, US EPA, OfMice of Heaith and Envronmental Assesament, 1984.
Human Heath Evahuagon Marnuas

J.K. Hamey, “Assssement of Mesiih Risk from Exposure © Conaminawe Soi", Aisx Anatysis, Vol s.n- 4, 1988

RM St Profeesional Judgement

Exposure Assessment Manugt

morougn A, Faik M, Sienw P, Fries G. 1584. “Heath implications ¢! 2.3.7.8-Btachiorodbenzo-p-dioxin (TCDO)

of resigentsl sol", Journal of Toxicology and Ervironmentl Hewith 14:47-83.



TABLE 10

SUAMY of Tesiesiogenl Mbemacion
lopme . sgrgem —mgrgen amyaien Wegiyen o Sowes |
1.1.1-ehisverhens 9.008-03 3.00E01 NA NA NA RIS/ UEAST
L.} -<ochissenthans 1.008-01 1.00801 “ 9.108-03 -] HEAST
L. 1 dichinresthens 9.008-0 NA 400801 1.20€+00 [ [+ - ]
1.2 dichisvarthmas L7 Y NA 9.10802 9.10802 2 . - ]
1.2 -uchinrescess (wal 2.008-03 NA NA NA NA RIS (for cuns- werrer
{.3 dichisreprogans XA NA 480803 NA a2 HEAST
3-Buanens 3.008-0 NA NA NA ] .
4 eyt > pEn Qe 3.008-0 2008-02 M NA NA S/ HEAST
benmne NA NA- 100803 190803 A s
dremetiz Nerermethans .008-m NA NA NA A s
autsn dsulde | 0001 NA NA NA NA S
chloreosnmne 3.008-0 3.008-03 [ 4 P NA TS/ HEAST
chisreform ° 1.008-03 NA 410803 6108402 a3 RS
<w- 1. J~tishiareprogene J.008-04 NA NA NA | ] R
ciybwnmns 1.008-01 NA NA A o RS
styrers 2.008-01 NA [ 4 1 4 NA us
sTechisrthens 1.008-03 NA 110803 3.20803 a3 ., S/ HEAST
Sluene 3.008-0t L4 NA NA o s
D sylere 200800 L4 NA NA - e "
Tans- |.3-dichisropropuns 3.008-04 A NA NA a3 RS
Tehisrestens 14 NA 1.108-02 L7088 a3 RIS/W/HEAST
Li.)-ouhisreethens 9.008-X NA NA “ NA s
1.1.3- reharmtiars 4.008-03 NA 3. 70803 A 70808 [ ous
1.3.4- rehisrohsrmne 2.008-R W 3.008-03 NA L 7Y -] RIS/ HEAST
.3 -dehioreberanns 9.00€-03 4.00802 NA NA [ US/HEAST
1.3 -<srmtyloenmre . 200800 b7 Y A NA ] RS (Teta) Xylenanl
1.3 -dichisrebenumns A NA NA NA NA B
1.3 dirwcybermns 2.008+00 NA YA A o (RIS Temi Xytenest
1.4 -Achiorebergmne NA 7.008-01 240802 ° NA - HEAST
2.4-dschisrop narel 3.008-@ NA NA NA NA s
2.4 -durathytphansl $.008-Q& NA NA NA NA o
2-chiorophanei -5.008- Q3 NA NA NA NA e ]
3 4.008-01 A NA NA NA o
2-mathyip hanei (o-cusel s.008-Ga NA NA NA NA s
4 -chiore- - muthytp hensl 3.008-C3 NA NA NA NA o
4-rthytphereipcranel 9.008-03 NA NA “ N RIS
acenaphtiyiens 5. 708-03 NA NA NA A o
acsnapUune 3.708-@ NA NA NA NA o
snthmesne s.708-3 NA NA A NA o
erumieipyrens equmalant NA NA 1. 1S€«0) NA -3 YO
berames asad 4.008+00 NA A NA A ws
bereyl aleshel 4.008-01 NA NA NA NA o
NA A 1. 08«00 1. 10800 -] - ]
vw(3etiythamySphuming 3.008-08 NA 1.408-08 A = oS
by tylrsytphchaiam h 2.008-01 A NA NA < [ d
&-n-butyiphthalas 1.008-01 NA A A A [
di-n-oetytpindniaes 0.008-0t A NA NA A (-]
dibereafuren 4.008-0L NA NA NA NA (-]
dinretyiphaiae 6.008-04 NA NA NA ] xyo
dsthytshthaiaw 6.008-00 NA NA NA A s
Quorasthens 3.708-00 A NA A NA (-]
Querens 3.706-08 NA NA A A -]
wopherens 2.008-01 A it m [ 4 4 s
n: uUessdip hewyiaruns NA A 4. 90803 A -] s
naphalems 4.00801 (M L7 Y A NA NA HEAST
phenanthrens 3.706-0 NA NA NA NA -]
phenal 4.008-01 LY NA NA NA ous
arsenm 1L.o0B<40 8 NA 1. 73800 300801 A RS/ MEAST
baraum $.008-08 1.00808 M NA NA NA ORI/ HEAST
mryium S.000-80 NA 4.308.00 840800 a [ -]
chramhen $.000-80 L 4 NA 4.108+81 A (IS ICR+S unat)
colait 3.008-G0 NA A NA NA -]
capper A NA NA NA [-) [
cyenuin 2.000-00 NA L)Y NA NA o
lonsd d = NA NA NA = .
L NA NA NA b y
Taagamn 0000 100800 NA NA -] RS/ MEAST
st - .00 | 4 NA NA NA (RIS (Bakebis Sniesl
potmm—s 3.008-00 M 1.008-03 A NA A HEAST
wver 18- L7 nA . -] [ -]
sedbum A NA A NA NA .
venndhuen 700088 A NA NA RA HEAST
21.3.7.6-TCDO equiwnimne NA NA 1.988+08 L0 [ HEAST
4.4"-DDB 2.000-0 " 3.408-01 A s TSI/ HEAST the OON
hepashisr epamde 1.2080-88 A 4. 108400 0. 10800 [_J s
Refensan
OUS - CPAY On-Line (xmgaasd Risk (abrwauss Syewm acemund Pobrunsy (990
HEAST - CPA» Hmbh Re Acsmnent Suswrnsy Tablan Third Quaree FY 198D Liuly L0800 ~
? -fomiing
0 - Ot San Sarman 3 b Oplacamnn T Y
o POOR QUALLI
UR - Undur fgviow
“Nenstramngus +Ane
“Carviagnis ofre
D - Rabwenss Dol
CFP - Corumnogums Fotamwy Passr ™

Newx Oval RDu/CPPe waivay ours usad 8 s Bk ASUFErER S o tns by cmpeunds vhore e Ninhass RO /CPP mis vere e



TABLE 11

SUMMARY OF CARCINOGENIC RISK

William Dick Lagoons
POPULATION: Adult Child 8-12 Chid 26 Lifetime

POTENTIAL EXPOSURE SCENARIOS UNDER CURRENT CONDITIONS

Off-Site Ground Water T7E08 - 2E-04 2E-08 - 4E-08 2E-08 - SE-08 IE-0S - 3E04
On-Sits Soils SE06 - 1EOS 3E08 - 6E-08 2E-08 - 6E-08 9E-08 - 2E-08
Deer Meat Ingestion 4E-08 - 9E-06 9EQ7 - 2E-08 6E-07 - lE-08 SE-08 - IE-0%
Inhalation 4E-08 - 1EQS 6ELQ7 - 2E-08 4E-07 - 1E-O8 SE-08 - 1E-08
Recreaticnal Use of . .

Spring #48 3E-08 - 3E-08 4E09 - SE-09 NA - NA 3E-08 - 3E.08
Total 2208 - 2504 6E-08 - 8E-O8 SE-08 - 6E-08 308 - 3E04

HYPOTHETICAL EXPOSURE SCENARIO UNDER FUTURE USE CONDITIONS
Hypothetical Uss of
On-Site Ground Watsr 1E-03 - 1E-02 2E04 - 3EO3 JEO4 - JIEO3 1EQ3 - 2E02

NOTE: USEPA guidelines for evaluation of carcinogenie risk specify & target range of acceptable rick between 1 £-8 and 1 E4.
Values in italics indicate estimated potential risks which axceed this guideline.



TABLE 12

SUMMARY OF NOXCARCINOGENIC EAZARD Noices

William Dick Lagooss

POPULATION: Adult Child 6-13 Child 3-¢
POTENTIAL EXPOSURE SCENARIOS UNDER CURRENT CONDITIONS
Off-8its Greund Watar SE-03 - lE-OI '13-02 - 3E-01 2E-02 - SEQl
On-8ite Sails 2E-02 - SE-02 lE-01 - 3E-0t 1E-01 - 3E0I
Deer Meat Ingestion 4E02 - 1E.0! SE-02 - JE-01 ° 8E-03 - 3E-0I
Iabhslation 3E-03 - 8E-O3 4E-03 - 1E-03 3EQ3 - lE02
Recreational Use of : .
Spring 448 6E-08 7E-08 SE-08 - |E-08 NA - NA
Total 6R-03 - 32-01 28-01 - oB-01 2801 - 6801

HYPOTHEETICAL EXPOSURE SCENARIO UNDER FUTURE USE CONIXTIONS
On-Site Greuad Water 4E01 - 6E+-00 IE«00 - [E+O! 2200 - 2E+0!

NOTE: USEPA guidelines for evalunation of scacarcisogenic hasard indices specify o value of 1.0 for interpretation.
Hasard indices which excoed 1.0 indicate that there is the potential for adverse health effects associsted
with the defined axposure coaditions. Hasard indices greatar thaa 1.0 are gives ia italics.



TABLE 13

Estimated Costs for Extension of Water Line

Capital Cost:
ITEM

Water Line
Distribution
System

Service
connections

Water Storage Tank

Pump Station w/new
pump

Operation and
Maintenance Costs:

Monthly water
bills minus
private well
operation, site
monitoring

QUANTITY

14750 to 19950
linear feet at
$50/ft.

80 homes at
$2000/home

1 at 250,000 gals.

1 at 200 hp

Total Direct
Construction Cost
(TDCC) -

Engineering,
Legal, Health, and
Safety at 25% of
TDCC

Contingency at 30%
of TDCC

COST
$737,500 to

$997,500

$160,000

$250,000

$4,000

$1,051,900 to
$1,411,500

$262,975 to
$352,875

$315,570 to
$423,450

Estimated Total
Installed Cost

Total Present
Worth
(assuming 5%
discount rate)

$1,630,445 to
$2,187,825

$21,000 to $46,000
(Annual O&M for 30
years)

$2,034,000
to $3,071,000
(rounded).



TABLE 14

ESTIMATED COSTS FOR GROUNDWATER REMEDY

(Note: Costs are estimates based on scaled down version of
Alternative GW-7 appearing in the Preliminary FS. Treatment

units presented below are used for cost estimating purposes only.

. The actual treatment units employed at the site may vary.)

Capital Costs:
ITEM
Hydrogeologic
Study (11
monitoring wells,
sampling, aquifer
tests)

Recovery Wells
Piping

Tee Connections
Well Pumps

Sumps

Sump Pump System
EQualization Tank
Equalization Tank

Pump System

Iron Precipitation
System

Process Pump
Building

Oxidation/Air
Stripping System

15 at $12,000 each
4800 fﬁ at $15/ft
15 at $26/ft

15 at $3000 each

2 at $2.200 each

2 at $15,000 each

1 - 10,000 gallon
tank

1

2 at $5,000 each

1100 sq ft at
$50/sg ft

Total Direct
Construction Cost
(TDCC)

$180,000
$72,000
$390
$45,000
$4,400
$30,000

$25,000
$15,000
$300,000

$10,000

$55,000

$200, 000

$937,000
(rounded)



TABLE 14

ESTIMATED COSTS8 FOR GROUNDWATER REMEDY

Discharge to
Surface Waters

Engineering,
Legal, Health &
Safety,
Construction
Management
(ELHSCM) at 25%

Contingency at 30%

5280 feet
discharge line at
$10/ft (plus
contingency and
ELHSCM)

Estimated Total
Installed Cost

$234,000

$281,000

$80,000

Page 2

$§2,232,000

Operation & Maintenance Costs:

Includes sludge disposal, sludge

transportation,

iron precipitation

and oxidation/air stripping operation,
pump maintenance, equipment maintenance,
discharge line maintenance and labor for

an estimated 5 years.

(Contingency and

ELHSCM included.)

Total Present Worth'

(5% Discount Rate)

$284,000
(Annual O&M for 5 yrs)

$3,957,000

" Cost associated with ecological monitoring not included.
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APPENDIX A

SUMMARY TABLES: INTAKE CALCULATIONS
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Potential Rxposures for Existiag Conditions

Exp Polat C trations and Caiculated Intakes FPor Off-Site Ground Water
Wildam Dick Lagoons
Aduits

Route of Chemical of Maximum Avernge Mazimum Chronic Moot Prebable
“ Concern Concentration Coacentration Daily Intabes Deily Intake
_{ppm) __lppm) (mg/hg/day) (mg/hg/diy)

Dermal Cantact 1.2-dichioroethene (total) 2.70E-00 1.60E-04 1.A6E-07 6.48E-09

1.3-dichicsucthane 2.00£-00 1.80E-04 6.60L 08 7.74E-08

chiorolorm J.70E-03 . 3.60E-04 1.50€-07 1.558-08

1.).1-traichioroethane 7.00E-03 2.60E-04 301807 0.02E-O08

tsichiorecthene 2.80£-01 9.47E-03 1.20K-05 0.07E-07

tetrachiorecthene 5.00E-03 2.10E-04 2.15E.07 9.04¢ 09

chisrabensene 1.10E-02 227E-04 4.73E 07 9.76E 09

dichiorebenaene{l.) 2.30£ 03 1.60E (4 9.89E 08 6.68E (0

dichiorsbensene{ | .4) 3. 20E-03 2.50E 04 ).38E-07 }.O8E - U8

1.1-dichioseethene }.80E-03 ).73E-04 7.74E .08 T44E- 08

1.3-échioroethane 1.20£-03 2.10E-04 5.16E.08 903¢-09

ingesilon 1.2-dichioroethene (tolal) 2.70€-03 1.60E-04 5.78E-05 3.42E-06

1.2-dichloroethane 2.00E-03 1.80E 04 4.28E-05 3.85E 06

chioroform J.70E-03 3.60E 04 © 1.92E.05 7.70E-08

1.1.1-tschioroethane 7.00E-03 2.60E-04 1.50F.-04 5.56E 06

trichiosocthene 2.80E-01 947E-00 5.90E-03 2.03E 04

tetrachiorocthene 5.00E-03 2.10£-04 1.07E-04 6 .49E-06

chivcohensene 1.10E-02 2.27E-04 2.35¢-04 4.86E-06

dichiorebenamne{} . 2 2.30E-03 1.60E-04 492E.05 3.42¢-06

dichisrebensene() 4 3.20E-03 2.50E-04 6.85L-05 5.95E-06

1. )-dichiosoethenc 1.80E-03 1.73E-04 3 85E-05 3.70E-06

1.1 -dichissocthane 1.20€-03 2.10E-04 2.57E-05 4.49E 06

Inhalation Drsing 1.2-dichioroethene {lolal) 2.70E-03 ).60E-04 5.76E-05 3.42E-06

Showesing 1.2-dichiorocthasne 2.008-03 1.80E-04 4.28E-05 3.45E-06

chiogolorm 3.708-00 J.60E-04 792E-05 T.70E-06

1.1.1-trichiosoethane 7.00E-03 2.60E-04 1.50E-04 5.56E 06

trichioroethene 2.80E-0) B47€-03 $90E-03 2 03E.04

tetrachioroethene 5.00E-03 2.10E 04 1.07E-04 4.49E-06

chiorcbhenaene 1.10£-02 227604 245604 4 H6E 06

1.2 dichiorobenzene 230809 1.60E-04 4926 05 3.42E 06

1.4-dichlorobenzene 3208 0 2.50E-04 6 5K 0H H.ISE 06

1.1 dichloroethene 1 HOE O3 1 79K 04 AHSE 05 » 0K 06

1.)-dichioroettianc 1 20K O 2.00E-04 257K % 4 49K 06

g1 o
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Petential Ezpesures for Existing Coaditions

Expocurs Poiat Coancentrations and Calculated Intabes For Off-Slte Cround Water

Wikkiam Dick Lageons
Child 812
Route of . Chemical of Mazimum Average Maximum Chrouilc  Most Probable
Bxpecugy ' Conecern Coacentration Coaceatnation Deily latskes Daily Intake *
, v {ppm) _lppm) (mg/bg/doy) (mg/hg/day)
Dermal Contact §.2-dichiorocthene (totalt 2.70E-03 1.60E 04 1.6IE-07 9.54E-09
1.3-dxchioroethane 2.00K-03 | HOE 04 1.19E-07 1.078-08
chiorelerm 3.70E-03 3.60E-04 22107 2.15€-08
1.0.1-trichiorocthane 7.00€-03 2.60E-04 407807 1.55E-08
wichinrecthene 3.80E-03 9.47E-03 )| 67E-05 5.64€ 07
setrachisrecthene 5.00E 03 2.10E-04 2 98E-07 1.25E OB
chissubensene 1.J0E-02 2.376-04 6.56E 07 1.35F 08
dichisgebernaeneti.2) 2.30E-03 1.60E 04 1 37¢ 07 9.54k OY
dachiarehenaenctl 44 3.20E-03 250804 L91E07 L Ut 04
1.0-dichiosoethene 1.80E-03 1.738-04 1.07€E-07 1LOOE-O8
).1-dichiorethane 1.208-03 2.10E-04 7.15E-08 1.25K-08
Ingestion 1.2-dichioroethene (lotal) 2.70E-03 1.60E 04 1.40E-04 092806
1.2-dichioroethane 2.00t-03 1. HUE-04 1.04E-04 9.36E V6
chiorolonm 3.70E-00 3.6LE-04 VUE-04 ) B7E-05
3.1.1-trichiomuethane 7.00£-03 2.60E-04 3.64E 04 LISE-05
trichlorecthene 2.608-0) 947E-00 1.46E-02 442E-04
tetrachiorocthene $.00€-03 2.10E-04 2.60E-04 108E-05
chiorobenaene 1.00E-02 2.27€-04 S.72L-04 1.I8E-05
dichlorobenaene{).2) 2.30E-03 1.60E-04 1.20E-04 8.32E-06
dichiorobenaenel).4) 3.20E-03 2.50E-04 ).66E 04 1.30E-05
3.3-dichioroethene 1.80E-03 1.73E-04 9.36E-05 8 0LE-08
3.3 -dachiosecthane 1.20E-03 2.10E-04 6.24E-05 1ONE-05
Inhalation During 1.2-dichioroethene (1oial) 2.70E-03 1.60E-04 1.40E-04 #.92E-06
Shewering 1.2-dichlosocthane 2.00§-03 1.80E-04 1.O04E-04 9.96E-06
chiorolorm 3.70E-03 3.60E-04 1 92E-04 1 875 05
1.0.)-trschioroethane 7.00£-03 2.60E-04 3.G4E-04 1.95E 05
trichiorocthene 2.80£-01 9.47E.:03 1.46E-02 492604
tetrachioroethene §.00E-03 2.10E-04 2.60E -4 1 04E-05
chiorcberaene 1.I0E-02 2.27E-14 S.726-04 1.18E-05
dichiorobenzene{} 2} 2.30K-03 1.60E-04 1.20E.04 8.32E 06
dichiorobenaenei | 4) 3.205-003 2.50E-04 1.66E 04 1 30K 05
|2 1.1-dichlomethene 1 80K ) 1.73E-04 9 36K 05 DOOE-06
1.1 :dichioroethane 120K 03 2.10E-04 6.24E 05 1OUE 05

8|JDEA
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Potential Exposures for Ruisting Coaditions

Exp Pelat C tsstions and Caiculsted Intahes For Of-8itc Ground Water
Wiilam Dich Lagoens
Chid 20

Routs of Chemical of Mazimam Avernge Maximum Chronic  Most Probable
Ruposapy o Concera c tratien teatlon Delly Intekes Duily intshe
. ippm) ippm) _img/ug/day) (mg/tg/day)

Dermnal Cantact 1.3-dichloroethene {totall 2.70£-03 1.60E-04 1. 4E-07 1.05E 08

1.2-dichioroethane - 200E-03 | HOE 04 1.44E-07 1.308 .08

chioroferm 3.70E-03 3.60E-04 2.66¢ 07 259K 08

1.0 -tnchioroethane 7.00E-03 2.60E.-04 5.048 07 1878 08

chiorocthene 2.H0E 01 9 47€ 03 2.02E-05 6.82¢. 07

tetrachiorocthene 5.00E -0 2.10K 04 3.60L-07 1.50F o8

chisrobenacne 1.10E-02 2.27K.-04 7.928 07 1 613K O

3.3 dichiorobenacne 2.30E-03 1 60K 04 1.66F. 07 1.05E 08

1.¢-dichiorobenaene 3.20£-03 2.50€ 04 2 0% 07 | HOF. O

1.1-dichiosocthene 1.008-03 | 73E-04 130K 07 1.25E-084

).)-dichioroethane ).20E-03 2.10E-04 8.64E 08 1518 08

Ingestion * 1.2-dichiosocithene iolal) 2.70E-003 ) GOE.-04 2.54%.-04 1.508 05

1.2 - dichioroethane 2.00E-03 1 80K -4 LHHE 04 1 69E 0%

chioroform 3.70E-03 3.60E 04 3 48E 04 3 38E 0%

1.0.)-tsichioroethane 7.00E-09 2.60E-04 6.58E-04 2 44E-05

trichioroethene 2.80E-01 9.47E-03 2.63E-02 890K 04

tetrachiprecthene $.00E-03 2.10E-04 4.70E-04 1 97 05

chioraberaene 1.10E-02 237E-4 1L.03E-03 2.13E-05

1.3-dichiosobenaene 2.30E-03 1.60E-04 2.16E-04 1.50E 05

1.4-dichiosobenacne 3.20E-03 2.50E-04 3.01E-04 2.35E-05

).1-dichiosoethene 1.80E-00 . 7IE-04 }.69E 04 ) 63E-05

}.)-dichiosoeihane 1.20£-03 2.10E-04 1.135-04 19705

tnhalation Dusing 1.2-dichloroethene {olal) 2.70E-03 1.60E-04 2.54E-04 1.50K 05

Showering 1.2-dichiosoethane 2.00E-03 1.H0E-04 1 .88E-04 1.60E-05

chioeeform 3.70E-00 3.60E-04 3.48£-04 3IBE-05

1.4.4-uichioroethane 7.00E-03 2.60E-04 G.54E-04 244E-05

trichiogoethene 2.80E-0) 9.47E-03 2.683E-02 B.H0E-04

tetrachiorocthene 5.00E-03 2.10E-04 4.70E-04 1.97¢ 05

chibrobenaene 1.10E-02 227E-04 1.095-03 203K 05

1.2-dichioobenzene 2.30E-03 1.60E-04 2.16£-04 L5008

1.4-dichiosobenaene 3.20€-03 2.50E-04 3.00E- 04 2.5k 05

1. )-dichioroethene 1 80K 03 1.73E-04 3.69L-04 162505

1.1 dichloroethane 1.20K O3 2.10E-04 ). 04 1978 0%
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Poleatial Exposuses for Existing Conditions

Exposuse Polat Concentsations and Calculated Intakes for Spring #48
William Dick Lagoous

Adults

Maximum Aversage Mazimum Chroaic Most Probable

Route O . “.-Iul of Caoncentration Coaceatratioa Dally Intakes Daily lntakes

Bapesure Cencern ppm) (ppm=) (mg/kg/day) (mg/kg/day)
Dermal Coniact 1,3-dichloroethane J3.20E-04 1.00E-04 2.07E-09 1.23E-09
chioroform J3.10E-04 . 1.50E-04 2.00E-09 9.69E-10
trichioroethene 6.80E-03 4.50E-03 4.46E-08 29I1E 08
Incidental ingestion 1.2-dichioroethane 3.20E 04 1.90E-04 1. 14E-08 6.76E-09
chioroform J.10E-04 1.50E -04 1.10k-08 5 34E-09
trichioroethene 6.90E-03 4.50E-03 2.46E-07 1.60E-07
Inhalation * 1.2-dichloroethane 1.07E.04 1.07E-04 6.32E-04 6.32E-04
chioroform 9.00E-03 9.80E-05 5.65E-08 5.45E-08
trichloroethene 2.14E-03 2.14E-03 1.26E 06 1.26E-06

¢ . The maximum concentration detecied In samples collecied (rom Spring #48 were used as input 10 the box madel for calculation of the ambicint

air concnetration.
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y v.oruz-ddv

.



t

Poteatisl Exposures for Existing Conditions
Exposusc Point Coscentrations and Calculated lntakes fos Spring 148
William Dick Lagooas

Child 6-13
RSN Maximum Average Mazimum Chroaic Moet Probable
Routs Of % Chemical of Coaceatsation Coacentration Daily Intakes Dally lnlakes
Bxposure _ Cemcera _(pp=) __lppm) (mg/kg/day) (mg/kg/day) .

Dermal Contact 1.2-dichioroethane J.20E-04 J.90E-04 2.88E-09 1.71L-09
chioroform J3.10E-04 - 1.50E-04 2.79E-09 1.35E 09
tichioroethene 6.90E-03 4.50E-00 6.21E-08 4.05E-08
incidental Ingestion  1.2-dichlorocthane 3.20E-04 1.90E-04 2.75E-04 1.63E.08
chloroform J3.10E-04 1.50E-04 2.67E-08 1.29E O
trichloroethene 6.90£-03 4.50£-03 5.93E-07 3.847€-07
inhalation * 1.2-dichioroethane 1.07E-04 1.07E-04 8.46E-04 4.46E 04
chioroform 9.00E-05 9.90E 05 7.83E-08 7.83E-08
trichlosoethene 2.14E-03 2.14E-03 1.69E-06 1.68E .06

* . The maximum concentration detected in samples collecled from Spring #48 were used as inpul to the box model for cakulation of the amblent
air concnelration.
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Appesdia A

2 p— for Batating C. U} O‘F 18
Supeswre Putns C e84 Caleulatod | Por Sall )
William Dieck Lagosas
Aduits
© Chantesl of Masmun Average Hammum Chreate Mest Prebahie
Consurm c - Oaily tatakes Oaily intake
pm g (mg/hg/dan) (mg/xg/dap
chisradarm 4.10C-00 L 12E«00 1.07¢ 07 293808
orhisresthene 0.102+028 |.24E«Q2 1.59€ 09 1.328-08
svashlarestiers 3.908-00 1. 22E.00 1.438-07 17R-08
chinrehnnesne 6.408.00 | I9E-00 ) 1.GSE-07 J.608-08
1.24-cehisrebenmng 1.70€.03 3.96E-01 4.42E 08 224807
naghthaens 3.008-03 4 03E.Q1 3.20C-08 1.068-08
phenanthrens 2.008+01 $.73E6.00 6.78£-07 Lesg o7
Suomnthens 1.208+01 3.435-00 3.388-07 (St 2. ]
ald-caylhmylphtube 3.208-03 |.QIE-03 3.962-08 87008
4.4-008 3.208.03 $.9485.01 3.72L-08 333808
emnaphthens 1.008+01 1.268.00 160807 4.148-08
Querens 1.10€«01 3.44E-00 2.088-07 6.33L-08
benamiajpyrens sgurvalent $.285+00 2.00E-00 1.29€-07 $.208-08
anthresens 4.008-00 9.808E 01 1.04€-07 237E-08
hepmehior cpanids 1.908-01 $48€-02 s J.90C-09 1.42E-00
L 4-dichinropherml 9.500+00 2.14E«00 247807 ’ 3.35K-08
arsmn 1.408+01 8.24€+00 3.AE.07 1.628-07
basum 6.738-03 111803 1.758-08 S.488-08
chwempm J.408-03 9.188+01 9.07C-08 230208
TaAganE 1.008-33 6.008-01 4.162-08 l.7a8-08
venaium 3.10E+08 | 10F~01 3.46£-07 J.a4E07
nne 1.93C.02 8 WOk 6.38F.-08 23:L-08
4.108-00 1 12E+00 1.23¢-07 615808
Tchisrestinns 6.100.03 1 ME03 3.M4C.09 6.808-08
wouhisrestuns $.308+00 | . Z3E Q0 3.01E.07 8.67C-08
chisrchenmes 6.408+00 | J9F~00 3.318-07 7.998-08
1.24 -wchisrebenmne 1.700.3 3.96E+01 9.23£.08 195808 .
naphthalans 2.008.03 4 QL01 1.108 03 231208
shonasthrens 2.008.Q1 $.71E.Q0 1L.427. 08 3.14807
Ouereathens 1.20E+01 3.43E-00 712€ 07 188807
ed-ehyhanyliphthabhs 2.208.2 1.038.03 1 26808 S.642-08
4.4-008 220803 0.MF01 LIg 08 4.908-08
assnaphthens 1.00€+01 2.38F«00 S.48E.07 1.298-07
Suarens 1.108+01 14400 6.Q0E-07 1.338-07
- bsnaslalgyvens apusaiant $.268-00 3.00K=00 2:ME-07 1.108-07
anthrswns 4.008.00 9.800F-01t 2.19€.07 3.432-08
hepaachine cpamde 1.908-01 48K 2 5.22-00 3.008-00
2. 4-dichisrophenni 9.308+00 2.14E.00 s21£.07 L7207
L] 1.40B01 6.24£.00 7.67¢-07 342807
banum 6.728.02 2.11C.02 3.682-08 1.162-08
chromsum 340802 9.18€+01 1.91£-03 3.038-08
TRAgr—. 1.008.03 6.60£+01 ¢.7TTE 08 J.43E-08
venadim 2.108+01 1.40R«01 1.15K-08 17477
-ne 233803 8.90E.0} 1.J98-08 4.68z-08
Oesr Mant Ingstnn  chisrebrm 4.108+00 1.12K00 6.0NK-13 1.678-13
ruhismethuns 6. 10808 1. MK L.41E-00 1848-10
wwashinertens 3.908+00 1 225.00 1.628-11 3.588-12
chissshunmns 6.408.00 1.39%«00 0.01£-08 L7808
-La4-auhissbwmes 1.708.03 3.96E.Q) 21380 445804 R
caphubninne 2.008.08 4.0k 4.41E-08 [y 1.4
shenenthrens 2.008.01 $.738.00 S.TAE.07 1.268-07
L] 1.208+01 3.43E.00 o7 7.548-08
wni-ehyhmyiphtaben 3.208.03 -1 2 3. 76804 2308-0¢
44008 2.208.08 0. MEQ! 1.268-08 54807
cnaphthens 1.008+01 2.268-00 221807 31808
Susrun 1.108+01 3.448.00 243807 237R-08
basmaialpyrens spuhaiane $.288+00 3.008+00 1188 07 441808
anthousns 4.008+00 2.008-01 L02808 210808
bhrpmehine spamtde 1.908-04 S.48R-03 491813 1.798-13
2.4-dshiovephanni 9.308.00 2. 14500 3.008-1) arse-\2
L] 1.40801 S.28-00 32948-07 © 1.14807
taraem 6.72808 211003 6.008- 11 2708-11
cheumbum 348808 9.168+0) 4.08E-08 . LoTE-08
SRAgRRS 1.008.03 6.6008+01 307801 432812
venadive 210801 1.407.01 X1t 3] 9.408-13
—-— 2.28.03 0.908+01 3.13811 1.068-11
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Potsntial Sxpeewes for Buistiag Conditisns

Supesurs Petnt Consasirations and Calruisied tatalss Per Setl

APPW« A

$c- ¢

Qiid 13
Sowte of T Chemisal of Mamawus Avesage Masmmnwn Chrente Mest Protable
Sapeewe Consars c - Oaily tatakes Dufly insabs
i —lpp) L
Ourrrmj Conmst ~ chisrefwrs 4.108+00 1. 13600 6.282-07 (R 2.4
Tehisrertyne 6.108.03 1.2485.02 9.482-03 1.928C8
csvushiprenthene 3.90E-00 1 23E-00 4397 1.008-07
chinrebenmrre 6.408.00 1.39E-00 9.928 07 215807
L.3.4-oehinrebenagns 1.700.03 3.98801 2.84%-08 491208
naphthairne 2.008.02 4.038+01 3.108-08 Aug o8
phenantivens 3.00€.01 3.73k-00 4.Q3L-08 s.888-07
N Rueruntheng 1.208-01 3.428-00 102E-08 521807
beld-sthytharylphthane 1.208.02 1.03E-02 8708 1.508-Q8
4.4-008 2.208-03 .94 E-01 J.41L-08 1.308-08
acenaphthers 1.00E+01 2.26E+00 1.588-08 J.048-07
flusrerns 1.10Ee0} 3.ME«D L7E08 , 178807
benEslalpyTens equivaient 3.28E.00 3.00E-00 8.31T07 3.108-07
anthracers 4.008+00 9.89C O 420807 1.838-07
heptachior cpastde 1.508-01) 348803 23308 8.49L-08
Adduhinreghenal 9.508.00 2.148-00 147808 1.318-07
arsenm 1.408+01 6.24L«00 117808 .67R-07
tarman 6.73L.03 L1E-T L.OAE 04 33708
chretoum 3.490.02 92.108-0! S4128-08 1.428-08
manganeme 1.008.03 6.60€.01 1408 1.03£-08
ranadium 3.108.01 1 AOF«01 1.268-08 217808
- 3.28.03 8.30F%01 3.93%-08 133808
o hisrels 4.108.00 1.13€-00 1.102-08 LiTeor
ahisresthens 6.108.02 1.24E.03 1.732-08 33E-08
aveshiormtens 3.300-00 1.728.00 1.94C-08 345807
chinroberunne 6.408-00 { J9F«00 1.81EV8 1.938-07
1.2.4-tnehisveimnsene 1.708.03 3.948+01 4.01£-08 1.01E-08
naphthalene 2.008-33 4.03K-0! 4.088-00 11408
phananthrens 2.008+01 3. 7IE.00 7.262-08 1.638-08
Susrenthens 1.30€+01 3.43K-0 3.68%-08 2.608-07
bestd-etylhasyphthalncs 230803 | G3E-2 631208 291808
4.4-008 2,208 8.94E.01 6.20g-08 233808
acxnaphthens 1.00€+01 2.36E.00 28508 46507
fuerens 1.10801 2.44F00 JUEOCS 6.888-07
teraalalpyvens eguivalent 3.268.00 2.00K.00 1.528-08 S.068-07
sntremne 4.008-00 9.892-01 113808 200807
hepmchisr cpammde 1.308-01 S.482-02 4.2335-08 1.358-08
‘Ad-dchinrepiunsl 9.508.00 2 14R.00 100608 604807
aresnm 1.408+01 6. 248.00 1.96E08 L7708
barum 6.728.03 2118.02 1.908-08 S.97C-08
chrommm J.498.03 9. 10801 9.88K-08 1608-08
Tanganese 1.00C.08 0.008.01 4.93¢ 08 La7R-08
venadium 210801 140801 3. 08 196208
s 233838 8.308.0t 7.162-08 00
Oear Mot ingmtien  chisrndrw 4.10800 112800 L4781 4.028-13
vwhisresthets 6.108.08 1.4E-00 3.428-00 6948- 10
wvehissusthans 9.508.00 1.228.00 390811 se8t-13
chimhsnsee $.408-00 120800 1.938-04 410200
+ L3A-suhinvbnsws 1.708.08 3.948+01 . 31383 .07
snphthuions 2.008.08 4.038.01 1.088-08 214208
phananthruns 2.008+01 3.738.00 1.308-08 3.06807
Susatans 1. 20801 3.428.00 1S 2.4 1.822807
ulb-etwluayiphthninen 2.208.03 1003 1.390-03 622808
44008 2.208-0 8.94Ke01 3.20¢-08 1.24K-08
comaphahens 1.008.01 2.26K.00 1.02807 1.248-07
[ ] 1.108.01 2 44L00 S.088-07 130807
mamialpyvens squivalas $.268.00 3.008.00 100807 108807
enthensens 4.008.00 2.08E 01 213807 17T
hepmahior epamde 1.908-01 S.e88-03 1.19813 423813
1.4-tchisopiunnl 9.308.00 2.16E.00 2.208-13 2118-1}
arens 1.408+01 4. N0 619807 - 27R07
_rean 473808 21108 200810 a518-1t
chromue JAECD 9.16K.01 9281808 230808
SuagR. 1.008.C8 6.608-01 4.90813 2008-18
vanndham 2.108.01 1.40€«01 340811 237811
- 123385.3 8.90C:01 7.988- 11 a348-11

POOR Qur-.
ORIGINA

/



[ tiag
Rupeowre Petns and & 4 L Por Soll
Yillam Oleh Lagoans
Chlle 34
Soute of - Chemiosl of Mammws Average Magiaun Chremte Mo Probabis
Expoewe Comure C - Oaily lntakes Dally ntaks

e, pm1 img/xg/dap t

‘ Oerrmal Contast chissndarm 4.108-00 . 12E-00 3.988-07 9.60C-08
[ achisrenthene 8.108-03 | 4822 3.33g-08 1.08C-08
oveshisreruwns $.302+00 1 22E+20 weig-o? 1.088-07

chlvebenasns 6.402+00 1 39600 S.%g 07 131207

1.24 -urahisrebensens 1.708.03 3.96E+01 1.492-08 311808

.- nashthaiens 2.008.03 4.038-01 1.738-08 3.332-08
. phananthrens 2.008.01 5.730+00 127808 s.oiL-07
Guoranthens 1.208.0¢ 3.43E«00 1. 14C-08 199807

bist2-¢ hylharylphthane 2.308.3 1.038.02 01508 0.908-08

4.4-008 2.208.03 8.948401 1.92€-08 7.018-08

uhaphthens 1.00E-01 3.36E-00 $.748.07 . .08L-07

Suerens 1. 10801 2.44E-00 9.61K8-07 2138907

bermnialpyvens squivalent 4.368.00 2.008-00 4.68L-07 1.758-07

e 4.00E+00 9 89&-01 3.%08-07 8.04%-08

tepmshine cpamide (&1 -1 S48E V3 1.31E-08 4.798-08
3.4-dichinrapienal 9.50E.00 2.14E-00 8.30€-07 1.87X-07

armenm 1.406+0} 8 34E«00 { 22808 3.45L.07

barhum 8.728-03 2.118.02 3.678-08 1.64E-08

chramsum J.498.02 3.188.01 3.088-08 8.022 08

rEangae 1.008-03 6.60L~+01 1.408-08 S.7TR-08

vanadium 2.108.01 1.40E+01 1.4E 08 1.22E 08

ans 3.838.03 8.50K+01 211208 74808

ch ) Ings i 4.108.00 i.13F«00 | 96%-08 3.37X-07
oxhlsrethens 4.105.02 1. NE02 19804 3.94E-08
sreshisrosthens 3.508-00 1.22F«00 16808 .E07

chisrvhonsene 6.408-00 1.39F«00 J.oTE 08 463897

1. 24 -ouhisrrnarns 1.708.02 3.96E+01 8.142-08 1.70C-08

oaphthalene 3.008.03 4. 00K 9.588-00 1.938-08

phonanthrens 3.608+01 3. E-00 1.2518-08 274808

Sueranthene 1.308+01 3438400 6.23K-08 1.648-08

23.208.08 1 0382 1.10€-04 4.938-08

4.4-008 23.208-03 [ X 1.4 1.088 O4 4.28L-08

emmnaphthens 1.008.01 2.26E.00 4 O8-08 1.132-08

Suerens 1.108.01 3. 44F0 S.778-08 1.17C-08

enENAIPYYONS eyutvalens 3.288.00 2.008+00 15708 9.388-07

anthrassne . 4.008+00 9.895- 01 1.928-08 4.748-07

rwpmehisr epemade 1.508-00 40 7.19€-08 283808

2. 4-dishisvephenal 9.308+00 2. 148000 4.958-08 1.028-08

oeaRs 1.408+01 6.24 5«00 6.718-08 2190T-08

tasven 6. 728 2.118.00 1.E-04 1.01L-08

clvemm 349808 9.188+01 1.67T-04 4.40C08

TRAgARENS 1.608.03 6.608-01 7.04E-00 3.16E-08

venadium 3.108+0! 1.408+01 1.018-08 471208

ans 223803 8.308+0) 1.312-04 4.072-08

Deur Mant ingssten  chissnhrn 4.108+00 1.128+00 1.338-11 3.64E-12
. rinhissusthens 6. 10808 1.48.03 3.10800 6298-10
weushisrestieas $.908.00 1.238+00 1.ME-t1 7.848-12

chinmbenenns 40800 1.288+00 1.738-04 1.79€-08

. L.2A-ewhinshansne 1.708.08 3.988+01 4.05800 9.738-00

_ aaphthaine 2.008.08 4.038.01 9.688-08 1.94808
shunanhrensg 2.006+01 3. 7I%.00 1.288-08 78807

Sessunthans 1.308+01 3.438.00 6.37T8-07 1.658-07
wi-etyhayiphtnhe 230808 1.038+03 1.28803 SME-0e
44008 2.208.08 8.042.01 100808 1.318-08

esmmaphehens 1.008+08 2.20800 .05 114807
[ ] 1.108.01 244800 331807 L1807
\emanielpyvens exveaises 3. 288.00 3.008.00 230807 0.6458-08
avhasees 4.008-00 9.008-01 1.998-07 4.7TE-8
twpachine spmade 1.90€-01 S48k X, A% ] gL
2.4-duhinsephansl 9.308+00 3.14E.00 91811 1.818-1}
R 140801 6. 4600 161807 - 290807

] 672808 31188 1.008-10 S.90K-11
chosmem 3418.08 9.188.01 L.008-08 T B8

L ] 1.608-08 $.608.01 4.928-11 1.068-t1

L] 3.108.00 1.408+01 2.008-81 2068-18

- 1332.a3 $.308+01 LY 3} 2208-11

POOR QUALITY
ORIGINAL




Deer Mest Intake

Willlam Dick Lagoons
Adults
cal of Maximum Avesage
R Cencentration Consentmtion sy BT? Meat Mcat Inteke Intake
tppm) __E[ Le/p/pg/p Cmasx Cave  U4g/g/lpg/g) MAXIMUM AVERAGE MAXIMUM  AVERAGE
chioroform 4.10£4+00 - 1L.12E+00 281E+00 4.3)1E-02 1.18E-02 2.30F. 06 992808 2.71E 04 GO 12 1.67E-12
trichioroethene 6.10E+02 © 1.248402 1.63E+00 3.82E+00 7.77£01 6.03E 06 2.31E-05 4.69E.06 14109 2.88E-10
tetrachloroethene 8.90E+00 1.228.00 ).22E +00 2.64E-02 5.84E-03 1.00E 05 2.64E-07 5 H4K-04 16251} 3.56K-12
chiosobenzene €.40E+00 1.39E€+00 6.18£+00 1.458-0) 3.14E02 49.00E +00 } 30E+00 2.82¢. O} BOIE 05 1.73£.05
1.3.4 -tnichiorobenzene 1.70E+02 3.836E+01 6. 18E+00 3.85£4+00 H.05E-0) 9.00E 100} 347E.08 7 25E.00 2.00E 03 445K 04
naphthalene 2.00E+02 4.03E+.01 4.20E-01 J82E-01 7.70E-02 1.84E 0) 7 19E-02 1.45¢ 02 4 41E 06 o Huk 07
phenantlwene 2.60E+0} 8.723E+00 4.208.0) 4. 97 02 1.10E 02 ) HHE O} .15k 0 2.06) 03 5 741 07 1 26 07
Sucranthene 1.30£+01 3.43E+.00 4.20E-01 2 49E.02 6.55¢.013 1 HHE O 4 67E-010 1248 a0 2 HTE 07 7 561 08
mmnmlmMe 2.20E+02 1.03E+02 1.08E-04 9.21E-02 42K 02 1.02¢.02 8 39K 00 4 20E400 5 76K 04 254K 04
4.4 -DDE 2.20£+02 8.94E .01 3.48E-08 9.08E .02 1.69E-02 2,45 01 2228 02 HOSE (8 [IRTHATH 5.54¢ 07
acenaphthene 1.00E+O1 2.36E+00 4.20E-0) 1LOIE-02 451K 0) ) HHE O} M SUE 0 B aHE 04 2.21F 07 521t OH
Buorene 1.10E«Q0 3.44E+00 4.20€-0) 2.10E.-02 4.66E 03 1 BB 00 BUSE O H.26E 01 2 4K 07 S.1375 on
hum:(nlpyrun equivalent 5.35E+00 3.00E+00 4.20£-00 1 O2E.02 3.42E 00 | 8HE 0 1 9201 7 19E 04 L IHEOT 441K 0K
4.00L+00 9.69€-01 4.20£-0) 7.65E-03 1.H8E.03 1 BHE: O0) 1.44E.014 3 5GE 04 B 821 08 2. 48K Ot
hepucuucponde 1.50E-01 5.48E-02 1.07£+00 6.35E-04 2.42¢ 04 126105 HOOL O L2U2E WU 41K 13 L7910
2.4-dichiorophenol 9.50L+00 2.14E+00 8. 16E-01 317602 7.13E-03 2.00k 05 6 34k.-07 143 07 BHOE 1L HISE 12 -
assenic 1.40L+0} 6.24E+00 1.56E+00 #.42E 02 3.75E-02 4.96G¢-02 418801 LHGE O} 2 56t 07 114K 07
bartum 6.72E+02 2.11E4+02 2.75£-01 9.24E-01 293¢ 0) 1.50k 06 1.40F.-06 4.490E 02 B6OKE-1) 270 1)
dhwomium 3.49E+02 9.18E+0) 2.43E-0) 4.45E-01 1.17E O 1.49¢ 01 6 6202 1.74E 02 4 06t 06 L O7E 06
manganese 1.60E+02 6.60E+01 2.94E-0) 2.10E-0) 8.68E 02 1.60L-06 3 J36E-07 1.39E 07 207E11 8.528-12
vanadium 2.10£+01 1.40E+0) 1.00E-02 9.16E-03 6.10E-03 25105 2.30E-07 1.53E 07 1L4IE 1) 949012
ane 2.80E+02 8.30E+0) 4.488-0) 5.10E.-0) 1.21E-Ot .00k 06 5.10E 07 1.k 02 JA3E N 1058 12
2.3.7.5-TCOD equivalent 2.26E-08 1.30E-08 2.388+00 2.03E-07 1.17€-07 2.48¢E 401 5.03E 06 2.89E-06 J.OHE. 10 1.L77E-10
i
] \
-
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Deer Meat Intake

[ Y

William Dick Lagoans
Child 8-12
o Maxissum Aversge
Censorn Cancentratien Cancentration [ BTP Meat Meoat Intake Intake
_{ppm) wﬂ Cmax Cave Gg/g/pg/g) MAXIMUM  AVERAGE MAXIMUM _ AVERAGE
chioroform 4.10E+00 1.438+:00 281E.00 4.31E-02 1.18£-02 2.30K-06 9.92¢-08 2.71E-08 1.47E 11 4.02E-12
trichioroethene 6.10E+03 1.48402 1.63E+00 3.42E+00 7.77E01 6.03E-06 2.31E-05 4. 69E-06 3.42E 09 6.94E-10
tetrachioroethene 8.50E+00 1.228+00 1.22E+00 2.64E.02 584E 03 }.00E 05 2.64E.07 S.8E 08 390 1) #.65E-12
chiorobenzene 6.40E+00 1.398+00 6.18£+00 1.45E-01 3.14E 02 9 00E +00 1.30E +00 2.42E-0) 193K 04 4.18E-05
1.2.4-irichiorobenzene 1.70E+02 3.86E+0) 6.18E+00 3.45E4+00 8.05E-01 9.00F. +00 3.47E.0) 7.25£.+00 S LIE 03 1.07E 03
naghthalene ' 2.00E+02 4.03E+00 4.20E-01 J.82E-01 7.708:02 188K O 7448 02 1.45E 02 ) OBE 05 2.14E 06
phenanthrene 2.60E+01 8.73E:00 4.20€-04 4.97E-02 1.108-02 1.H8E-0) .35k 08 2.06E 03 1.3HE 06 305k 07
fuoranthene 1.30E+010 3.43E+00 4.20£-0) 2.49E-02 6.555-03 1.8HE 0) 4.67E 03 1.238 O3 6.92¢ 07 LH2E .07
bis{2-ethythexyliphthalate 3.30£+02 1.03E+02 1.08E-04 9.21E-02 4.12£.02 1 O2E.02 9 49K 00 4 20E400 1.39E 03 6 22 04
4.4-DDE 2.20£+02 B8.94E+01 3.48E-00 9.08E-02 1.69E 02 2.45¢8 01 2 92 02 D OIE-O03 3.29¢E 06 1 34K V6
- acenaphthene 1.00E+0) 2.38E+00 4.20€-0) 19E 02 4.51E008 1.88E 01 3 89K 0 8.4HE 04 5.:428 07 I 268 07
fNuorene 1.10E0) 2.44E:00 4.20E-00 2.10E-02 4 66L-018 | HHE O B USE-0 8 76E-04 5 HGE: 07 L0 07
beszolalpyrenc equivalent 8.35£+00 2.00L£+00 4.208-04 102602 3.42¢-08 | HHE O4 1 926 O3 TAYE 04 2458 07 1 06t 07
anthracene 4.00E+00 9.6YE-0) 4.20£-0) 7.65E-08 1.H9E O3 1. 88E-01 1.44E 3 $.568 04 2 13k 07 5275 04
heplachior epoxide 1.50E-01 S.46L-02 1.07E+00 6.25¢-04 2.72E D4 1 26K 05 # OOF 08 2 92E-09 1 1912 P A K]
2.4-dichiosophenol 9.50E+00 2.14E+00 8.16E 01 317E-02 7.13E 03 200 05 6.:14E, 07 ) 4IE 07 93911 2101t
arsenic 1.40E+01 6.24E+00 1.56E «00 842802 3.75£ 02 4 96F 02 4.1HE 03 | HGE O3 6.14¢-07 2 76107
bastum 6.72E+02 2.13E+02 2.75E-01 Y.34E-01 2.9GE-0) 1.50L 06 1.40E 06 4.40E 07 2.08E 10 GSIE 11
chromlum 3.49E.02 9.18E+0) 2.43E-0) 4.45E-0) 11700 1.49E 00 6.62L-02 1.74E 02 9.81E-06 2 58K -06
mangancse 1.60E+02 6.60E+0Y 2.34E-01 2.10E-010 8.68E-02 1 60E 06 3.36K 07 1.39E 07 4 98K 1) 2.06E 11
T vanadius 2.10E+00 1.40E+01 1.00E-02 9.16E-03 6.10£-03 25)E-05 2.30E-07 1.53E 07 3.40E-1) 227E-))
nne 2.83E.02 8.50E+00 4.49€-01 5.10E-01 1.701E01 1 OOL-06 5.10£ 07 1L.7IE-07 7.56E-11 254K 1t
2.3,7.8-TCDD equivalent 2.26E-08 1.30E£-08 2.38E+00 2.00E-07 1.17E07 2.48E¢01) 5.03E-06 2.89E-06 7.45E-10 4.28E-10
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Deer Meat Intake

G o

William Dick Lagooas
ChiM 2-6
Cencentration c-..mu- BIP Meat Meat lotake Intake
__tppm) # MM Cmax Cave  Gig/@/lig/g) MAXIMUM AVERAGE MAKIMUM __ AVERAGE
chioroform 4.10E+00 ~ b.42%+00 2.81E+00 4.31E-02 1.16E-02 2.30E 06 9.92E-08 2.71E-08 LA3BE-1} J.64E-12
trichiorocthene 6.10E+02 - L3AR2 1.63E+00 3.52E+00 71.77E-0) 6.01E 06 2.31£-05 4.69E-06 3.10¢ 09 6.29¢-10
tetrachioroethene 8.50E+00 1.22£«00 1.22E+00 2.64E-02 5.84E-03 1.00¢ 05 2.64E-07 5.84E 08 354K 1) 7.84E12
chiorobenzene 6.40E+«00 1.39E+00 8.18F+00 1.45L-04 3.14£02 9.00E +00 1.30K+00 2.82E-00 1./5F 04 3.79E 05
1.2.4-trichlorobenzene 1.70E+02 3.86E+0) 6.18E:00  3.H5E+.00 8.05E.0) 9.00¢:+00 3.47E40) 7.25€400 4.65E 03 9.73E-04
naphihalene 2.00E+02 4.03E+0) 4.20£-01 3.82E-01 7.70E-02 1.86E-01 71902 145K 02 9.65¢8 06 L94E-06
phenanilwene 2.60E+01 8.73E +00 4.20£-0) 4.97£-02 1.10E 02 1.84E Ot 945609 2.06E-08 1.25¢ 06 2.76£-07
fAuonanthene 1.30E+01 3.43£+00 4.20E-0) 2.49E-02 6.55E.-03 1.88E-0) 4678 03 1.23E-08 6.278 07 1 6SE 07
bis(2-ethyihexyliphthalate 2.20E+02 1.038+02 1.0BE-04 9.21E.02 4.12¢.02 1.028.02 9.39E+00 4 20L.4,00 1.26F. 03 5 64K 04
. 4.4-DDE 2.20£¢02 8.94E+«01 J.48E-00 9.08¢.-02 3.69¢-02 24500 2 22£-02 .Uk 0} 2 YL 06 1.21E 06
acenapithene 1.00E+01 2.36£+00 4.208:-01 LOIE-02 45108 1.885 01 3 59K 03 # a8k 04 4 HOE 07 1.14%. 07
fluorene 1.10E.00 2.44E+00 4.20& 01 2.10K-02 4.66E018 I 64 0) BUSE OB O [N 51K 07 tIHE 07
benzola)pyvene equivalent $.35E+00 2.00E+00 4.20€-0) 10202 3.H2¢-00 t.HHE O} | 928 O 719K (4 2 SHE 07 9 6HE o
anthracene 4.00E+00 9 H9E-0) 4.20£-01 7.65E-03 189K 04 1.44E 01 144k 03 .56 04 ) 9 07 4776 un
heplachlor epoxide 1.50E-0} 8.48E-02 1.07E+00 6.:15E-04 2 32E 04 1.26E 05 H.00F, O 2 921509 107812 BY2E 18
2.4-dichiorophenol 9.50£+00 2.14E+00 8.16E-0) 3.17E-02 7.13E-01 2.00E 05 6..4E 07 1414k 07 HSIE 1) 1918 b
arsenic 1.40E+0) 6.24E+00 1.56L+00 8.42E-02 3.75E-02 4 96102 1.14E 03 1865 08 56IE 07 2 508 07
bartum 6.72£+02 2.11£+02 2.75E-04 9.34E-0¢ 2.93E-04 1.50F. 06 1.40L£-06 4.40t 07 L.88E- 10 SU0K 11
chwomium 3.49E+02 9.18E+01 2.43E-0) 4.45£-0) 1I7E-0) 1 49E-0) 6.62E-02 1.74€.02 H.HYE 06 2:ME 06
manganese 1.60E+02 6.60E+0\ 2.34E .0} 2.10E-0) 8.64E-02 1.60k: 06 3.96E-07 1.9E.07 4.52E-1) LHEE 1L
vanadium 2.10£+0} 1.40E+01 1.00E-02 9.16E-03 6.10£-03 2.51E-05 2.30E 07 1.54E-07 3.09E-1} 2.06¢ 11
ne 2.53E+02 8.50E+0) 4.49E-0) 5.10E-04 1L.71E0) 1.00E-06 $.10E 07 1.7V 07 6.85¢E 1) 230K 1)
2.3.7.8-TCDD equivalent 2.26E-08 1.30E-08 2.38E+00 2.00E-07 1.4072E-07 2.48E+01 5.03K-06 2.89E 06 6.75E 10 J.H4E 10
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Rap PolarC tioas and Calculated Intakes For On-Site Ground Water
Willlam Dick Lagesns
Adults
Reuts of Chemieal of Mazimum Average Mazimum Chreale Mest Probable
Expesure Donsern Ceaceatnation Ceacentration Daily intakes Dally Intake
{ppem) tppmn) (mg/bg/dep) tmg/bg/day)
Dermal Contact chisselorm 5. 60E-0) 4.07E-02 241E-05 1.75E-06
1.3-dichisruethans 1.208-01 1.45E-02 S.16E-06 6.74K-07
trichlerocthens 1.60E+01 1.25E+00 6 HHE-04 S.E 05
bemsene 1.80E-01 1.65E-02 1.74E-06 7.10F 07
tetsachioroethene 3.20E-01L 224E-02 138K 05 861E 07
bief2-chioreethylicther 2.70£-02 6.83E-03 1.16E-06 2 94E-07
bartum 8.37€-02 2 64E-02 4.60F. 06 1.1SE-06
besylium 1.60£-00 6 77E-04 6.88E 08 291E-08
manganese 8.63E-00 2.13E01 271K.05 9.16E-06
biaf2-cthyihexylphthalate 1.70E-04 1 97E-02 7.31E 06 8.47€-07
phenal 1.40E+01 9.28E.01 6.02E-04 J.99E.-05
1.3-dichioroethene fotal) 21008 2.72€-02 B8.03E-06 117606
chiorobensene 3.208-02 5.65E-03 1 38K 06 2.438-07
4-methyiphenol (p-cresol $.60E-01) 4.00E-02 241E-05 1.72E.06
2.4-duchiorophenal 4.60£-02 7.00€-03 1.98E 06 30IE-07
ingestion chioroform $.60E-0) 407E-02 1.20E-02 8.71E-04
1.2-dichlorocthane 1.20£-00 1.45€-02 2.57E-09 3.00E-04
uichiorecthene 1.60E+0) 1.25E+00 *3.42£-0) 2.68E-02
bensene 1.80E-01 1 65E-02 3685E-03 353E-04
tetrachioreethene 3.20E-0) 2.24E-02 6.85E-03 4.78E 04
bial3-chiarecthylcther 2.70E-02 6.83E-03 5.76E-04 1 46E-04
bartum 8.37E-02 26HE-Q2 1.79E-03 S.74E-04
beryBlum 1.60E-03 6.77E-04 3.42E-05 1.45£-05
mangancee 8.63E-0) 2.13E-0) 1 85E-02 4.56E-00
biel2 cthyihexyliphthalate 1.70£-0 1.97€-02 3.64E-00 422604
1.40E¢0) 9.268€-01 3.00E-0) 1.99E-02
1.2-dichiosocthene flolal) 2.10£-0) 2.72€-02 4.49E-03 S.HIE-04
chiorebensene 3.20E-02 $.65E-03 6.85E-04 1.20E-04
4 mecthytphenal (p-cresol) §.6DE-0) 4.00E-02 1.20E-02 8.56E-04
26 4.60E-02 7.00E-03 9.84E-04 1.50€-04
inhalation during chioroform $.60-0) 4.07E-02 1.20E-02 8.71E-04
g Showering 1.2-dichlorocthanc 1.20E.0) 1.45E.02 257K 03 3.10£-04
trichlosrocthene 1.60K+0) 1.25E+00 3 428 01 2.688-02
| bencene 1 HOE 0) ) 65€-02 BH5E-03 353K 04
tetrachlorocibene 32060 224 02 G HLE 8 4 /8K (4
1.2-dichlosocthene (total) 2 10K 0} 2.728 02 4491 03 5 HIE (4
B 20K 02 LY O] 6 HLE ) VAR 0

chiosolscseeine

31 40 €‘I
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Bxpesuze Poiat Concentrntions and Calculsted Intakes For On-Site Ground Wates
Willlam Dick Lageons

CMid 812
Route of 1 Chwmbonl of Mazimum Averge Maximam Chreaic Moet Prabable
Bxpesuse T Pongsen Coacestration Coacentration Delly Intakes Delly Iatake
S __lppm) _ppm) (mg/hg/day) (mg/hg/day)

Dermal Contact chissalorm $.60E-01 407E-02 3.4E-05 2.430K 06
1.3-dichisrecihane 1.20E-0) 14502 7.15E 06 8.64E 07

trichiorecthene 1.60E+01 1.25E+00 9.54E .04 7.46E 05

bensene 1.80E-01 1.65£-02 1.07€ 05 98K 07

tetrachioroethene 3.20£-01 224E-02 190E-05 1898 06

biaf2-chiorecthyBether 2.70£-02 6.83K-03 1.61€-06 4078 07

bartum 83702 2.65€-02 4.99E 06 ) 6OK-06

besyliuan 1.60E-03 6.77E-04 9.54E-08 4.04E-08

manganese 8.63E-01 2.13E-0 S.14E-05 1.27€-05

bial2-cihythexyliphthalate 1.70£-01 1.97€.02 1LOIE-05 1.17€-06

phenol 1.40E+0) 9.28E-0) 8.4E (4 5.53E-0%

1.2-dschioroethene otald 2.10€-0) 2.72£-02 1.25E-05 1.62¢ 06

chiorobenzene 3.20€-02 $65E-03 - 191K 06 3.97E-07

4-methylphenal (p-cresod 5.60€ 0) 4.00E-02 3 4E 05 2.38E 06

2.4-dichiorophenal 4.60£-02 7.00E-03 2.74E-06 4.47€E-07

ingestion chiorolorm $.60E-0) 407E-02 281E-02 2.12E-03
1.2-dichioroethane 1.20£-0) 1.45€-02 _6.24E-03 7.54E-04

uchloroethene 1.60E+01 1.25£400 8.32¢-01 6.51E-02

benaene 1.80E-01 1 65E-02 9.36E-03 8.56E-04

tetrachiorecthene 3.20£-0) 2.24E-02 1.66E-02 116E-00

bist2-chisrocthyliether 270602 6.83E-0) 1.40E-03 3.55E-04

bastum 8.37£02 2.68E-02 4.35E-00 1.38E-00

beryBium 1 .60E-03 S.T7E-04 8.32€05 3.52E-05

manganese 8.63E-0) 2.13E-0) 4.49E-02 LIE-O02

bisl2-cthythexylipbabalate 1.70£0) - 197E-02 8.84E- 0 1.02E-03

phenal . 1.40E+0) 9.28£-01 7.28E-01 4.83E-02

1.2-dichloroethene (10tal) 2.10E-0) 21.72£-02 1.08E-02 1.42¢£-00

chiorohensene 3.20E-02 $.65€-03 1.66E-03 2.94E-04

4-methylphenol {p-cresol) $.60E-01) 4.00E-02 201E-02 2.04E-03

2.4-dichiosophencl 4.60E-02 7.00£-03 2.39¢-03 3.64E-04

inhalation during chiosoform 5.60E-0) 4.07E-02 291E-02 2.12€-03

3 Showering 1.2-dichlorocthane 1.20E 01 145E02 6.248 03 7548 04
f uichlosocthene 1 GOE 101 1.25E+00 4328 01 651E 02
| besuene ).H0OE-0) 1.65E-02 9 M6E-O03 B HuE 04
A tetrachlorocthene B20E 01 224K 02 1 G6E 02 LAGE )
N 1.2-dichloroethenc flotal) 2108 0) 2.72F. 2 | OuE o2 142K
chlorobe e 20k U2 H GhE-) [T Qfl 294E (8
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Rapesurs Pelat C

tieas and Calculated Intakes Fos On-Slte Ground Wates

Willam Dick Lagocas
Child 30
Route of Chomleal of Mazimum Average Mazimum Chrealc Moot Probablc
Bxpesare . Cpasemm Concentrstion Ceacentration Dally Intakes Daily Intake
| ] {ppm) (mg/hg/day) _(mg/bg/day)
| Desmal Contect chisrolarm 5.60E-01 4.07€-02 4.03E-05 29306
| [} 1.208-0) 1.45E-02 8.64E-08 1.04E-06
utchistecthens 1 60E«aL 125400 VASE03 8.0L¢.-08
benaene 1.80£-08 1.65€-02 1.30E-05 119K 06
sctrachiorecthens 3.20£-01 2.248-02 2.30E-05 1L61E-06
bie3-chiarscthylicthes 2.70£-02 6.83¢-03 1. 94E .06 4.92¢ 07
bastum 8.37¢-02 2.68F-02 6.03E-06 193K 06
besyBlumn 1.60¢ 03 6.77E-04 1.15E-07 4.87E-08
;mangancee 8.63E-01 2.13E-00 6.21E 05 1.53¢ 05
biel2-cthyihesyliphthalaie 1.70£-0) 197€-02 1.22E-05 1.42E-06
phenal 1.40F01 9.28E-0) 1.00E O 6.68E-05
1.2-dichiorocihene (iotal} 2.50£-01 2.72¢-02 151E-05 1. 96E 06
chiorobenzene 2.20£ 02 $6SE-03 2.30E-06 407K 07
’ 4-methyiphenel (p-cresoll $.60E-01 4.00E-02 403805 2.8E 06
i 2.4-dichisrophenal 4.60€E-02 7.00E-03 3.3E-06 5.04K-07
‘ Ingestion chiorolorm 5.60E-01 407E-02 5.26E-02 3.83E-03
| 1.3-dichiorocthane 1.90€-0) 145E-02 L LIE02 1.36£-03
( trichioroethene 1.60E+01 1.25€+00 1 S0E+00 1.18£-01
' bermene 1.80E-0) ) 65E-02 1.69E-02 1.55E 03
tewrachioreethene 3.20€-0% 22¢4E-02 3.01E-02 2.10€-03
Siei2-chiaracthylether 27002 8 83EM 25400 6.42E-04
bastum : 8.37€.02 3.68E-02 7.87E-00 2.52¢-03
! beryBum 1.60E-03 6.77E-04 1.50E-04¢ 6.36E-05
! mangances 8.63£-01 2.43E-00 8.AIE02 2.00&-02
biaf2-cthyihexyliphthalate 1.20€-00 1.97E-02 1.60£-02 1 85E-03
1.40E+01 9.28E-01 1.32E:00 © H7E02
1.3 échisroethene fotad 2.10£-0) 2.726-02 1.97E-02 2.56£-03
chiorebenmene 3.20€-02 5.65E-03 301E-03 SIIE-04
4-ancthyiphenel {p-cressl §.60E-01 4.00E-02 §.26E-02 3.76€-03
2.4-dichisrephenel 4.60£-02 7.00E-03 4.32E-03 6.58E 04
Inhalation during chioroform « $.60E-0) 4.07E-02 $.26€ 02 36303
ﬁ Showering 1.2-dichioroethane 1.208 01 14502 1LA3E02 ) 36E-03
trichloroethene * 1.60E 01 1.25€+00 1.50K 00 1.18E 01
I bemacue 1 80K 0} 1.65E-02 1 GYE U2 1.55E 03
§ tewrachloroethene 4208 0 244K 2 JOIE 02 2 10K 03
~ 1.2-dichioreethesne fotal) 2 108-0) 2720412 197K 02 2.56K (0
chlorolwsszcne o302 6§ GHE 04 BOIE O NI
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region ' [1I1
841 Chestnut Building
Philadelphia, PA 19107
SUBJECT: Drinking Water Comparison Date: Suly 24, L399

William Dick Lagoons

From: Dawn A. Ioven, Toxicologist “&
Technical Support Section (3HWLS)

To: Jack Kelly, RPM
SE PA Remedial Section (3HW21)

Background

To aig in the determination of an appropriate remedy at the
William Dick Lagoons site, viable drinking water altermatives for
area residents were evaluated for potential toxicological impacts.
That is, the health risks posed by the various potable supply
options were assessed and compared. The potable water alternatives
examined include:

1. untreated ground water, which is contaminated with site-related
volatile organic compounds (VOCs),

2. the municipal water supply, which contains trinalomethane by~
products as a result of the mandatory disinfection process, and

3. ground water, which contains elevated levels of naturally
occurring radionuclides., (It should be noted that treatment of
VOC-contaminated ground water by granulated activated carbon units
at the wellhead is not expected to significantly reduce the levels
of ragdicisotopes at the tap.)

Assumptions

In performing the risk calculations for each of the foregoing
exposure. scenarios, several assumptions were made:

l. For each contaminant, both an average and a maximum (worst-
case) concentration was used.

a. For residential wells, VOC levels were calculated based upon
raw water sampling results obtained from 9/87 through 9/89. Non-
detects and detectable quantities qualified with a ."B" code
{indicating blank contamination) were excluded from concentration
computations. )

b. With regard to the municipal water supply, only results
generated-’ by Cedar Grove Environmental Analytical Labs (2/89
through 4/90) were assessed. Results produced by PA DER for the
City of Coatesville Authority were discarded, since the units of
concentration in these data summary tables were unclear.
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c. For the determination of radionuclide levels, all USGS sampling

data (4/88, 8/88, unknown dates) and E]/M sampling data (is/38, 2/88)
were utilized, irrespective of wnether samples were collected
pre-, mid—= Or post-treatment.

2. Risk calculations for each contaminant were conducted ‘or
adults weighing 70 kg, who ingest 2 liters of contaminated water

-

each day for 795 years.

I. Following the completion of each chemical-specific risk
calculation, the total risk for eacn exposure scenario (untreated
ground water, municipal water, and ground water containing
radionuclides) was estimated. This method of quantitative risk
assessment assumes that similar risks (carcinogenic vs.
noncarcinogenic) are additive.

Comparative Risk

As indicated on the attached worksheet, the total carcinogenic
risks associated with consumption of untreated ground water
{average = 3.79E-05, or | additional cancer per 26,400 exposed
individuals; worst-case = 1.846E-04, or 1 additional cancer per
6,800 exposed individuals) and municipal water (average = 4,78E-
05, or 1 additional cancer per 20,900 exposed individuals; worst-
case = OS.99E-0S, or 1 additiomnal cancer per 16,700 exposed
indivigduals) are virtually identical. It should be noted, however,.
that an additional risk of similar magnitude may be elicited by
exposure to VOCs via the inhalation pathway. Exposure through this
route during typical household water usage (showering, laundering,
etc.) may serve to double the risk posed by consumption alone.

Clearly, the most significant risk of the three exposure
scenarios 1s contributed by ground water containing naturally
occurring radionuclides (radium, radon, and uranium). Radium,
radon and uranium are classified as Group A - Human Carcinogens by
the EPA.! The primary route of exposure to radium and uranium in
drinking water is via ingestion, while radon, being a vapor,
generally follows an inhalation pathway.

Based upon carcinogenicity information provided in the
September 30, 1986 issue of the Federal Register for radium-226 and
natural uranium, lifetime oncogenic risks in the 10" (1/1,000,000)
range are incurred at respective levels of 0.1 and 0.7 pCi/l in
drinking water. Therefore, given the reported levels ot radium and
uranium in sampled ground water, the elevated individual cancer
risks related to ingestion of ground water are 1.47E-04 (average)
and 3.84E-04 (worst-case) for radium and S.24E-06 (average) and
1.43E-05 (worst-case) for uranium.

3
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The carcinogenic risk associated with exposure to radon 1in
ground water was calculated by a different method than that used’
%0 assess radium- and uranium-related risks. A relationship exists
tetween the concentration of radom in water and the concentration
of radon in the atmosphere. It is generally assumed that for every
10000 pCi of radon per liter of water, L pCi cf radon. diffuses into
l liter of air (Telecon with Bill Belanger). Conseguently, si.nce
<220 pCi/l (average) and 9200 pCi/l (worst-case) of radon were
reported in sampled homewells, it is estimated that 0.222 pCi/sl ang
0.920 pCi/l, respectively, of this radionuclide are present in
household air. Further, since 0.0004 pCi/l of radon in air 1s
estimated to elicit a 10™ cancer risk (Telecon with Bill Belanger),
the elevated individual carcinogenic risks associated with 0.222
and 0,920 pCi/l of radon are 5.5SE-04 and 2.30E-03, respectively.

The combined carcinogenic risk from exposure to radionuclides
in ground water is 7.07E-04 (average),-or | additional cancer per
1,400 exposed persons, and 2.7E-03 (worst-case), or 1 additional
cancer per 370 exposed individuals. While these carcinogenic risks
are greater than those usually considered "acceptable" at
Superfund hazardous waste sites, it must be stressed that the
reported radionuclides are naturally occurring and that similar
risk levels are not uncommon in other geographic areas containing
radionuclides in ground water.

With regard to noncarcinogenic risks, none of the foregoing
exposure scenarios (untreated ground water, municipal water, and
ground water containing radionuclides) appears to represent a
realth threat. (Pleas@ refer to attached worksheet.)

References

1. Federal Register, Part V1. 40 CFR Part 141, Tuesday, September
30,1986,
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GENERAL, EXPOSURE ASSUMPTIONS

Adult mass (kg): ’ 70.00 AD MASH : Y
Length of Lifetime (years): .00 LIFR Water Conaumed (17d): 400 RINK
Length of adult s exposure (years): T0.00 YRS_BXP_AD

EII‘SR-RBSMSB INFORMATION: :

DRINKING WATER

H
» Oral Inhaled : (Cancel:) (Non-cancer) :

EQ“‘ RED: ' Inhaled RfD: Potency Potency ! Ambient Lifetime Chronic lipper Bound E
Poll ¢ :(Wd,’ !W‘" Factor: Factor: H Conc. Intake Intake * Lifetime Hazard Index |

utan : i (1/(ng/kg/d)) (1/(wg/kg/d))! (ug/1) ng/kg/d ng/kg/d Cancer Riek (Intake/RfD) !

1 [] . B )
1.1-Dichlorcethylene ' 9.008-03 6.008-01 1208400 |  1.09K+00 3.108-05 3.108-05 1.86E-05 3.44E-03 |
1.2-Dichloroethylena (tran; 2.008-02 - : 1.558+00 4.438-05 4.438-05 0.00E+00 2.21E-03 !
1.1-Dichloroathane : 1.008-01 1.008-01 9.108-02 P 8.07B-01 2.31B-05 2.318-05 2.108-06 2.318-04
1,2-Dichloroethane : 9.108-02 9.10B-02 ! 9.80E-01 2.60B-05 2.808-05 2.558-06 0.00E+00 ! .
Chlorofors H 1.008-02 6.108-03 8.108-02 ! 9.208-01 2.638-05 2.638-05 1.608-07 2.638-03 !
1,1,2-Trichloroethane : 4.008-03 6.308+00 5.708-02 5.70R-02 ; 2.90%-01 8.298-06 8.29E-06 4.72E-07 2.078-03 !}
1.1,1-Trichloroethane ' 9.008-02 ' 1.65E+00 4.7118-05 4.718-05 0.00R+00 5.248-04 |

. Bromodichloromethane : 2.008-02 1.308-01 ! 5_508-01 1.578-05 1.57E-05 2.04E-08 7.868-04 !
1,3-Dichloropropene : 3.008-04 1.80K-01 ! 6.60E-01 - 1.89E-05 1.898-05 3.39€-08 6.298-02 !
Trichloroethylene (TCE) | 1.108-02 1.70E-02 ! 1.56E+01 4.44E-04 4.448-04 4.89E-06 0.008+00
Tetrachlqroethylene (PCR) ! 1.00R-02 5.108-02 3.308E-03 ! 1.508+00 4.28E-05 4.288-05 2.188-06 4.286-03 !
Toluene ! 3.008-0} 1.508+00 ! 1.268+00 3.60R-05 3.60E-05 0.00E+00 1.208-04 !
Chlorobenzene ! 2.008-02 5.708-03 ! 4.168+00 1.198-04 1.198-04 0.00E+00 5.94E-03 !
1,4-Dichlorobenzene ! 2.408-02 ! 1.478+00 4.20R-08 4.208-05 1.018-06 0.00B+00 ¢
1,3-Dichlorabenzene H 8.908-02 H 4.43R-01 1.27E-05 1.278-05 0.00E+00 1.42E-04 !
1,2-Dichlorobenzens ! 9.00R-02 ! 1.008+00 2.868-05 2.868-05 0.00E+00 3.178-04 !
Xylene (mixed) H 2.00K+00 4.00E-01 H 1.08E+00 3.038-05 3.03R-05 0.00K+00 1.51E-05 !
Styrene ! 2.00R-01 3.00E-02 ! 6.238-01 1.78B-05 1.78B-05 5.348-07 R.9UB-05 !
________________________________ TOTAL 3.798-0% 8.578-02 !
Chlorofors Y 6.108-01  8.108-02 !  4.71K+01  1.35€-03 . 1.356-03  B8.208-06 | 35801 ;
Bromodichloromethane ! 2.008-02 1.308-01 ! 9.86E+00 2.828-04 2.82E-04 3.666-05 1.418-02 !
Chlorodibromossthane ! 2.00K-02 8.408-02 { 1.238+00 3.518-05 3.518-05 z.J5§:(_)(_i_ 1.768-03 |
"""""""""""""""""""""""""""""""" TOTAL: 4.78E-0b 1.508-01 !
Redive 226, 228 ¢ T . 1.476+01 NA NA 1.478-04 NA
Radon 222 : I 2.228+03 NA NA 5.568-04 NA |
Uranium (soluble salts) | 3.00B-03 : 3.67E+00 1.053'04""_"!:(_){-1% ______ f_lf:(.’f»_ i 3.508-02
"""""""""""""""""""""""""" TUTAL 7.078-04 3.508-02 !
Ambient concentrations ‘represent average values. .

Please note that the ambient cancentrations for radium and radon are reported in units of pCi/l. »

NA = not applicable. Please refer to the attached memo for risk estimates. o
=7
o o
" &
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GENERAL EXPOSURR ASSUMPTIONS

Adult mass (kg):
Length of Lifetime (years):
Length of adult‘s exposure (years):

70.00 AD MALS
70.00 LIFE
70.00 YRU_KXP_AD

+ DOSE-RESPONSE  INFORMATION:

-

Water Conaumed (1/d):

DRINKING WATER

2.00 DRINK

Oral Inhaled 5 (Cancer) (Non-cancer) '
{Oral RED: . Inhaled RfD: Potency Votency i  Ambient Lifetime Chronic Upper Bowd H
i (mg/kg/d) Ang/kg/d) Factor: Factor: ! Conc. Intake Intake _Lifetime  Jlazard Index '
Pollutant ' T T (1/(ma/kg/d))  (V/(ma/kg/d))) (ug/t) me/kg/d mg/kg/d ' Cancer Risk  (Intake/RfD) |
. ' ; | '
] : : - 05 - 5.718-03 |
1,1-Dichloroethylens : 9.00K-03 6.00E-01 1.208+00 ! 1.80E+00 5. J48-05 5. 14B-05 3.09E-05 -718-03
1,2-Dichloroethylene (tran! 2.008-02 ! 2.708+00 7.718-05 7.718-05 0.00E+00 a.l‘sg:_g:: :
1,1-Dichlorosthane : 1.002-01 1.008-01 9.10E-02 ' 1.208+00 3.438-05 3.438-05 3.128-06 3. ;
1,2-Dichloroethane ! 9.10E-02 9.108-02 | 2.008+00 5.718-05 5.718-05 5.20E-06 0.008+00 |
Chloroform : 1.008-02 6.108-03 8.108-02 {  3.70E+00 1.06E-04 1.068-04 6.45€-07 1.068-02 |
1,1,2-Trichloroethane : 4.008-03 6.302+00 6.70B-02 5.708-02 ! 3.30E-01 9.438-06 9.438-06 5.378-07 2.368-03 |
‘1 : ' 7.008+00 2.00E-04 2.00E-04 0.00E+00 2.228-03 !
1.1,1-Trichloroethane : 9.00K-02 ' 0
Brosodichlorome : - 1.30E-01 : 5.508-01 1.578-05 1.57E-05 2.04E-06 7.86R-04 !
‘ rhsbmbo ' ggg: 324 1.80E-01 : 1.00E+00 2.86E-05 2.868-05 5.14E-06 9.628-02 |
- 1:3-Dchloropropene i d 1.108-02 1.708-02 ! 2.B0B+02 8.00E-03 8.00E-03 8.808-05 0.00E+00 ¢
Trichloroethylens (TCE) ! . H - : | 438.02 ¢
' £-02 5.108-02 3.308-03 ! 5.008+00 1.438-04 1.438-04 7.29E-06 ) '
Totrachloroethylene (PCE) ! 3.00 00 ' 1.808+00 5. 148-05 5. 148-05 0.00E+00 1.718-04 !
o tone : > 00802 5 708 : 1.10E+0) 3. 14B-04 3. 148-04 0008100 1.57€-02 !
hlorobenzene E 2.008-02 5-708-03 2.408-02 : 3.208+0D 9.148-05 9. 14E-05 2.19E-06 0.00E+00 !
1,8-Dichlorovenzene : : 1.008+00 2.86E-05 2.86E-05 0.00E+(0) 3.218-04 |
"3'D'°m°rm°b°mm ; 3'35333 : 2.308+00 6.578-05 6.57E-05 0.00K+00  ° 7.30B-04 |
2 royzene : 2.008+00 4.00§-01 : 1.708+00 4.86E-05 4.86E-05 0.00E+00 2.408-05 !
Beapane mixed) ; 2.008-01 3.008-02 ! 1508400  4.298-0b  4.298-05 1.206-08 . 20148-04
T e oo oseooeeee TOTAL 1.46E-04 1.53E-01
== T om0 T e 10803 B.I0B02 § 6.778+01 1.938-03  1.938-03  1.18E-05 1.938-01 !
Ghlorofora : o2 toopor T blnor 3.378-04  3.378-04 4.388-05 1.698-02 |
Sromodichloromethane ' e B.40E-02 ! 1.80Ee00  5.14B-05 5. 14B-05 4.326-06 2 578-03 !
Chlorodibromomethane H 2.008-02 B O S A
-------------------------------------- === TOTAL: 5.99K-05 2.138-01 ¢
e s i 3.eeB01 M M 3.868 04 NA |
Radium 226, 228 : ! 9.20R+03 NA NA 2.308-03 NA
Radon 222 : i 1.008+01 2.6868-04 2.86-04 1.438-05 9.528-02 |
Uranius (soluble salta) ! 300808 b 001 %.0oB-04 20004 VAGROR O ws2m-02 g
"""""""""""" T T TOTAL 2.708-03 9.528-02 |
Asblont concontrations represent worst-case values.

::b.mlent':::c ::::.th:nublm concentrations for radium and raclb: :::‘:zzztod in unita of pCi/l. ‘3,,

MA = not applicable. Please refer to the attached memo for ria . " 3
2
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 1l
_ 841 Chestnut Buliding
- Phliladeiphia, Pennsylvania 19107
SUBJECT: Coatesville Water Supply DATE: May 13, 1991

FROM: %ack Kelly, RPM

TO: Dawn Ioven, Toxicologist

Dawn,

Enclosed are the additional lab reports presenting
trihalomethane results for the City of Coatesville Authority
(CCA) water supply. The enclosed analytical reports from Cedar
Grove Laboratories are for quarterly samples taken from 3/1/90 to
3/21/91. The individual sample results for the Coatesville
Treatment Plant water customers include the following dates:
3/1/90, 5/2/90, 9/24/90, 12/12/90 and 3/13/91. The individual
results for the Octoraro Treatment Plant water customers include
the following: 4/5/90, 5/2/90, 9/24/90, 12/12/90 and 3/21/91. I
believe that your July 24, 1990 assessment only evaluated
sampling results taken on 12/12/89, 2/22/90 and 3/1/90 for each
plant's water distribution customers. For your information, I
have been informed that the residents around the William Dick
Site essentially would obtain water from both plants if they were
to be connected to the CCA systen.

Please review the attached and get back to me to discuss an
approach to update your earlier risk assessment. Please do so
within a few days if possible.

Thanks!
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY .
Region I1I
841 Chestnut Building
Philadelphia, PA 19107
SUBJECT: Evaluation of Trihalomethanes Date: May 28, 1991

William Dick Lagoons

From: Dawn A. loven, Toxicologist \\
Technical Support Section (3HW1S)

To: Jack Kelly, RPM
SE PA Remedial Section (3HW21)

Background

To aid in the determination of an appropriate remedy at the
William Dick Lagoons site, the potential toxicological impacts
posed by consumption of water from the City of Coatsville Authority
(CCA) were evaluated. The CCA is a municipal water supplier which,
by law, disinfects potable water prior to distribution. As a
result of the disinfection process currently utilized by the CCA,
several unavoidable trihalomethane by-products are introduced to
the drinking water supply. A conservative estimate of the
potential health risks associated with exposure to these
trinalomethane by-products is provided below.

Assumptions

In performing the risk calculations, several assumptions were
made:

1. For each trihalomethane contaminant, both an average and a
maximum (worst-case) concentration was used.

2. A series of sampling results (3/90 through 3/91) generated by
Cegar Grove Environmental Analytical Labs were assessed. The
analyzed samples were collected from various points along the CCA
distribution route.

3. Risk calculations for each contaminant were conducted for
adults weighing 70 kg, who ingest 2 liters of contaminated water
each day for 70 years.

4. Following the completion of each chemical-specific risk
calculation, the total risk under each exposure scenario (average
and worst-case) was estimated. This method of quantitative risk
assessment assumes that similar risks (carcinogenic vS.
noncarcinogenic) are additive.
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Potential Health Risks

As indicated on the attached worksheet, the total carcinogenic
risks associated with consumption of municipal water is 3.27E-035
(average), or 1 additional cancer per 19,000 exposed individuals,
and B8.284E-03% (worst-case), or 1 additional cancer per 12,000
exposed individuals. Please note, however, that an additional risk
of similar magnitude may be elicited by exposure to these
contaminants via the inhalation pathway, as 1is true for any
volatile organic compound. Exposure through this route during
typical household water usage (showering, laundering, etc.) may
serve to double the risk posed by consumption alone.

With regard to noncarcinogenic risks, neither exposure
scenario (average or worst-case) appears to represent a health
threat. (Please refer to attached worksheet.)




GENERAL EXPOSURE ASSUMPTIONS

Adult aass !lglf 70.00 AD_MASS Iatér Consuaed (1/d): 2.00 DRINK
Length of Lifetise (years): 70.00 LIFE
Length of adult‘s exposure (ywars): . 10,00 YRS_EXP_AD
+DOSE-RESPONSE INFORNATION: H :
: . {DRINKING MATER :
H Oral Inhaled : {Cancer)  (Non-cancer) :
+Oral RiDs Inhaled R1D: Potency Potency +  ARsbient Lifetine Chronic Upper Bound .
(log/kg/d) {eg/kg/d) Factor: factor: ¢ Conc, Intake Intake Litetine  Hazard Index |
Pollutant E (1/(ag/kg/d)) (1/(ag/hgsd)):  (ug/}) ag/kg/d ag/kg/d Cancer Risk  (Intake/RED) ;
Chlorofore H 1.00£-02 6.10€-03 8.10€-02 | 3.17€401 1.48E-03 1.48E-03 9.01E-06 1.48E-01 .
Broaodichlorosethane : 2.00£-02 1.30£-04 H 1.08E+01 3.09E-04 3.09E-04 4.01E-05 1.54E-02
Chlarodibrososethane : 2.00£-02 8.40E-02 H 1.30£+00 4.29E-0% 4.29€-03 3.40E-08 2.14€-03
TOTAL; 3.27€-05 1.63E-01 |

fabient concentrations represent average values.

pmma I T I Ittt Tt T T T F T T LT e I T T T e Y o ey

}D0SE-RESPONSE INFORMATION:

: ‘DRINKING WATER :
' Oral Inhaled H (Cancer)  (Non-cancer) '
Oral RtDs Inhaled RfD: Potency Potency i Aabient Litetine Chrenic Upper Bound '
+(ag/kg/d) (ag/kg/d) Factor: Factor: ¢ Conc. Intake . Intake Lifetiae  Hazard Index |
Pollutant : (1/(ag/kg/d)) (1/(sg/kg/d))}  (ug/l) ag/kg/d ag/kg/d Cancer Risk  (Intake/RED) !
Chlorofors : 1.00€-02 6.106-03  B.10E-02 ;  9.10E+01 2,60E-03 2.60E-03 1.59E-05 2.60E-01
Bronodichlorosethane H 2.00E-02 1.30€-01 \ 1.47E401 4.77€-04 4.77€-04 4.20E-05 2.39€-02
Chlorodibrosoaethane H 2.00E-02 8.40E-02 H 1.90€400 5.43E-05 5.43E-03 4.56E-06 2.71E-03

Ambient concentrations represent saxisum values.

by b
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i : UNITED STATES ENVIRONMENTAL PROTECTION AGENCY I o 3
% \; Region il

P10 e 841 Chestnut Building

Philadelphia, Pennsylvamia 19107

. MAR 141
TO: Jack Kelly N’IH 15
Eastern PA Remedial Section (3HW21)

4
FROM: Bill Foster.ﬂﬁfég;
Drinking Water Section (3WM41l)

RE: William Dick Lagoons/CLTL Site- Comments on Drinking Water
Supply Options...

In reviewing EPA's pending decision in this case regarding the
development of alternative .water supplies and/or treatment
solutions for the private wells impacted (or potentially impacted)
by ground water contamination from the Site and the Respondent's
criticisms, I tried to balance out the relative benefits and
disbenefits of PWS and Point of Entry solutions. (By the way, make
sure to change' those references from "point of use® to "point of
entry®. That terminology will cause confusion every time a new
person reads it.) 1In general, I feel that the arguments presented
by CLTL against connection of the residences in question to the
Coatesville PWS are good ones, however, I do not feel their
analysis of the situation covers all the bases.

The regulations, which CLTL's attorneys are so fond of
quoting, [40 C.F.R. §§ 300.430(a)(1) (i) and 300.430(e) (9) (iii)(A)]
- do specify that EPA attempt to reduce the impact to human health
to the greatest extent possible. However, each of these sections
specifically refers to 1long term, as well as short term,
effectiveness of remedial solutions. There is, without a doubt,
a greater degree of long term reliability attributable to the PWS
option, a number of which are mentioned below. With regard to
CLTL's specific assertion that the cancer risk posed by the
presence of. THM's in Coatesville water is greater than that
attributable to treated well water, my response is three-fold:

1) First, the excess cancer risk for GAC treated water will
NEVER be zero. The point may be mute, but it is not an appropriate
statement. :

2) The cancer potency factor for THM's, specifically
chloroform, is still under review, and is by no means well accepted
in the scientific community. There is a possibility that the
potency factor could be reduced by as much as an order of magnitude
by the time the smoke clears. This uncertainty apparently stems

Printed on Recrcled Paper
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-from the particular study, which was done on mice who had
chloroform administered orally in a corn oil-based medium, upon
which the existing unfinalized cancer risk assessments are based.’
Apparently, there is reason to believe that the corn o0il medium
itself can be related to the incidence of cancer among the test
animals. _

3) The most important point: The risk incurred by water
consumers- does not end with exposure to THM's. There are many
chemical and bacterial water-borne health threats. PWS's are
requlated to address the entire spectrum of such threats. PWS
water quality is presently monitored regularly for bacterial
presence and for about 60 additional contaminants and water quality
parameters. The extent to which water would be monitored under the
Respondent's point of entry proposal is no greater than twice per
year, for a restricted list of VOC's. The level of preemptive
protective measures involved is on an entirely different level.

The ground water quality in Chester County has been impacted
by intense agricultural activity, urbanization, and residential
and industrial waste discharges for many years. Frankly, I doubt
there is any place in the county that is not vulnerable to nitrate,
pesticide or organic chemical contamination. Radon is also a
health potential health threat in some areas. While it is
obviously not within the scope of this project to consider removing
all contaminants from regional drinking water supplies, it is
required that EPA consider the overall protection of human health
in selecting a remedial option. It is not appropriate to consider
only THM's in addition to the contaminants of concern at the Site
when examining water supply options. Bearing this and the above
points in mind, and the fact that ground water quality and
information on health effects are both constantly changing, I feel
that a PWS, which will be required to respond to any upcoming
regulatory changes and is best capable of detecting and reacting
to changes in water quality, is clearly the most protective option
overall.

Further, there are technical and economic aspects of the long-
term point of entry system option with which I am not comfortable.

1) 301¢ction of such a program would require oversight by
EPA's remedial program far into the future, which is not
desireable. It would require not only that proper maintenance and
monitoring of units be assured, but that the Responsible Party be
able to carry out such operations for as long as necessary. The
PWS option would require no such effort, since all PWS's are
regulated by state and federal programs specifically designed to
assure the provision of safe drinking water to PWS customers.

2) Disposal or recycling of spent filters-- Note that 40
C.F.R. § 300.430(a) (1) (i) also addresses minimization of untreated
waste. PWS are generally pretty good at this. At least they have
an economy of scale on their side.



APP:MJI'X c
JFof 3

3) Newly constructed houses and existing wells that become
impacted by contamination will need new treatment systems. I know
that some level of analysis has been done in this area. However, -
CLTL claims that the characteristics of the ground water plume have
not been identified well enough yet to begin remediation of the
ground water operable unit. I fail to see how a reliable estimate
of the future cost associated with installation of POE systems can
be made if such is the case. How many homes are likely to
impacted?- What level of development is likely to occur in the
area? There are some calculations available in the FS, but I can‘'t
find any basis for themn.

4) This lack of certainty regarding the ground water plume
also raises questions as to the predicted effectiveness of POE
units in the future. If we cannot be certain about the ground
water quality in each of the wells in question, we cannot be
certain about the level of protection provxded by the treatment
units.

Finally, as far as the relative benefits of connecting to the
Coatesville PWS versus establishing a new system... I have an old
copy of the design and operations manual for a PWS operating in PA.
It is pretty detailed. Also, I believe it is required that new
systems have redundant treatment now, which could increase the
construction costs. There are also many new requirements in the
regulatory pipeline which will make it very hard for all small
water systems to survive, economically. Consequently, I feel that.
connection to the Coatesville systenm, regardless of the THM issue
is preferable to establishing a new system.

Also. small systems are not required to monitor as frequently
as larger systems for certain biological and chemical contaminants
and therefore could potentially be considered less protective to
human health, although, in the opinion of the drinking water
section, a small PWS would still be more protective than individual
point of entry treatment systems.

SIERRA CLUB COMMENTS:

I think the suggestion regarding retrofitting of reduced-flow
water fixtures in the homes being effected is a very valuable idea.
It is something we never would have thought of, but it is an idea
the EPA should support 100%. If this option would be considered
appropriate under Superfund guidelines, we should sound out the
residents to see if they'd be agreeable to it. 1I'm not convinced
that there would a huge dent put in monthly water bills, but it
could make a 1little deference. The fixtures themselves are
relatively inexpensive, as Mr. Cassel noted. Unfortunately, EPA
does not have any information on them, to the best of my knowledge.
I am checking with a couple of offices at headquarters and the with
American Water Works Association. 1I'll let you know if I get any
useful information.

r4 A’\?J iR z \A&C Yo e Sevia Cu_‘v‘w,%a
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APPENDIX D

November 23, 1990

Mr. Abraham Ferdos

Acting Director

Superfund Office

U.S. Environmental Protection Agency
.Region 3

841 Chestnut Building

Philadelphia, PA 19107

Dear Mr. Ferdos:

As a follow-up to Ms. Batory's letter to you dated October
29. 1990, this letter is to inform you that the Chester County
Health Department has instituted the recommended water well
testing procedures outlined in your letter of October 17, 1990.

All wells drilled within the outlined study areas of the 9
NPL sites in Chester County will be tested for the contaminants
of concern. 1lf any of the contaminants are above drinking water
standards, treatment will be required prior to granting approval
to use the supply. Additionally, yvearly testing of the supply
for the known contaminants will be required as a condition of the
approval.

To keep your staff informed we will contact the appropriate
Project manager if a well is contaminated. Therefore, it is
important that the County be kept informed as to any personnel
changes that are made at these sites.

Please feel free to contact me at 344-6239 should you have

| of &

THE COUNTY OF CHESTER <7
SN Ty,
Sy

Commissioners: HEALTH DEPARTMENT = {227
D. T. Mamone, Chairman 326 North Walnut Street ‘i{; Q‘:; g
Joseph J. Kenna West Chester, PA 19380 oy S
Patricia M. Baldwin (218) 344-6228 BRUE\A

any questions concerning our procedure. Thank you for providing

the information necessary for us to institute this program.

Sincerely,

At T Gemars

ria T. Goman
Environmental Health Supervisor

MTIG/svE

cc: David Jackson, R.S.
Joan Batory
George Danyliw, PA DER
File
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November 14. 13590

TO: Water and Sewage Staff
FROM: Maria T. Gomar Q\g AACC

Environmentai Healt upervisor

RE: Additionrnal Water Testing Requirements for
Wells Drilled Near Superfund Sites

Distributed at today's staff meeting are maps of the 9 Superfund
gsites identified in the County thus far. Also mapped are the
"study areas” which EPA has identified as being potentially
impacted by the sites., Also. a list of the contaminants found at
each site and a list of potentially responsible parties is
included in the packet.

Any wells drilled in these "study areas” must be tested for the
contaminants listed for the specific site as a condition cf
permit issuance. 11f any tested substance is above the drinkinrg
water standard treatment must be in place pricor to approval o
use being granted. Also. as a condition of approval! the well
c¢wner wiil be required to test the weil annually for the
contaminant that is above drinking water standards.

Shculd yzs have xny questions. please feel free to contact me.
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