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Description of the Remedy

The selected remedy addresses the source of contamination by remediation
of contaminated soils as well as addressing remediation of ground water
in both of the shallow saturated zone and the bedrock aquifer.

The major components of the selected remedy include:

,' Onsite soil vacuum extraction (soil venting) of the volatile
organic contamination, contained in a volume of approximately
47,500 yd? of contaminated soil;

. Treatment of vapor phase VOCs extracted from the source area in
an onsite, above ground air treatment unit using activated carbon
to adsorb the contaminants.

. Dewatering of the shallow saturated zone through a shallow well
pumping system. Treatment of the ground water by pretreatment
for metals/inorganics removal and either (1) air stripping or
(2) hydrogen peroxide (5202) and ultraviolet (UV) irradiation for
VOC treatment. Discharge of treated water to onsite wetlands.

. The installation of a series of extraction wells to intercept and
contain the bedrock aquifer ground-water movement. Treatment of
bedrock aquifer ground wvater by pretreatment for metals/inorganics
removal and either (1) air stripping or (2) hydrogen peroxide
(8202) and ultraviolet (UV) irradiation for VOC treatment.
Discharge of treated water to onsite wetlands.

Statutory Determinations

The selected remedy is protective of human health and the environment,
complies with Federal and State requirements that are legally applicable
or relevant and appropriate tc the remedial action, and is cost effec-

tive. This remedy utilizes permanent solutions and alternative treatment
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PART I

DECLARATION FOR THE RECORD OF DECISION

Site Name and Location

New Cumberland Army Depot’s Former Landfill
Marsh Run Park
Fairview Township, Pennsylvania

Statement of Basis and Purpose

This decision document presents the selected remedial action for

the Marsh Run Park site in Fairview Township, Pennsylvania, chosen in
accordance with the Comprehensive Environmental Response, Compensation
and Liability Act of 1980 (CERCLA), as amended by the Superfund Amend-
ments and Reauthorization Act of 1986 (SARA) and the National Contingency
Plan. This decision is based on and becomes part of the administrative
record file for this site. - |

The Commonwealth of Pennsylvania concurs on the selected remedy.

Assessment of the Site

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action selected
in this ROD, may present a very low level of risk to public health,
wvelfare, or the environment.




(or resource recovery) technologies to the maximum extent practicable and
satisfies the statutory preference for remedies that employ treatment
that reduces toxicity, mobility, or volume as a principal element.

Lewis D. Valker Date
Deputy Assistant Secretary of the Army

(Environmental Safety and Occupational Health)

OASA (I, L, and E)

Francis P. Fair Date
Regional Environmental Protection Manager
Harrisburg Regional 0ffice




1. SITE NAME, LOCATION, AND DESCRIPTION

The New Cumberland Army Depot’s (NCAD) former landfill, Marsh Run Park,
is located in Fairview Township, York County, Pennsylvania. It is situ-
ated adjacent to and east of NCAD. The site is bounded to the south

and southeast by Marsh Run Creek and Marsh Run Road and to the north

and northeast by Conrail (formerly Penn Central) railroad tracks.

The Susquehanna River is immediately north of the railroad tracks.

The site location is shown in Figures 1-1 and 1-2.

The site is approximately 14 acres in size and is situated in a rela-
tively flat area, vhich was occupied by swampy wetlands prior to land-
filling. Approximately 4-~-5 acres of the site wvere formerly used as a
landfill by the New Cumberland Army Depot (see Figure 1-3). The
surrounding area is semirural. Single-family dwvellings are located

to the south and southeast of the site along Marsh Run Creek.

Currently, the site exists as a filled wetland. Fill placed at the
site averages 3-4 ft above the prefill surface. The present surface
of the landfill is relatively flat with slight grading to facilitate
drainage. An NCAD access road (Ninth Street) borders the site to the
wvest of Marsh Run Park. Marsh Run Creek, which flows in a general
vest-to-east direction, bounds the southwest of the site (inside Depot
fence), passes beneath the Depot access road, and borders the landfill
immediately to the south and east (Figure 1-2).

1.1 PHYSICAL CHARACTERISTICS OF STUDY AREA

The topography of Marsh Run Park is generally flat with topographic
relief varying less than 10 ft across the site. The ground surface

is covered with at least 6 in. of topsoil (silty loam) material brought
in from an offsite location by Fairview Township. The topsoil material
has promoted a good thick growth of fescue grass. Below the topsoil is
a 1-2 ft thick cover of brown silty soils that were apparently excavated
from the local area north of the site. Underlying the topsoil and cover




Figure 1-1. Vicinity map - Marsh Run Park site.
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Figure 1-3. Existing site conditions - Marsh Run Park.



£ill in the central, south-central portion of the site is 2-6 ft of
"waste £ill" material. The "waste £fill" material appears to be contained
within the Marsh Run Park property boundaries. Based on boring and
visual observations, the "waste fill" material appears to be primarily
domestic~type debris, construction debris, and industrial debris derived
from NCAD (USACE Confirmation Study Report 1988). Based on indirect
geophysical methods, approximately 23,000-24,000 yd*® of waste material
wvas estimated to be buried at the site. Subsequent refinement of the
estimation of the extent of the vaste £fill area during the FS identified
a total waste area volume of approximately 30,000 yd3.

Outside of the “"waste fill" proper, natural silt, clay, and sand up to

8 ft thick overly the Triassic shaley sandstone of the Gettysburg Forma-
tion. The Gettysburg Formation is typically a maroon silty or shaley
fine sandstone. It forms the hills south of the site that rise abruptly
several hundred feet in elevation.

The two distinct ground-water zones at the site are the shallov saturated
zone (located in the fill and soils) and the underlying bedrock aquifer
(Gettysburg Formation). Figure 1-4 is a schematic representation of
subsurface conditions at the Marsh Run Park site in the vicinity of the
"waste f£ill." 1In the vicinity of Marsh Run Park the saturated £ill and
soils are segregated from the bedrock aquifer by an apparently continuous
clay layer (i.e., marsh and svamp sediments) 2 to 5 ft in thickness.

Some local residents obtain their water from wells upgradient from the
site installed in the Gettysburg Formation.

The movement of ground water within and between the two distinct
ground-vater zones comprises the overall ground-water flow system at

the site. It should be noted that although the two ground-water zones
are distinct, there is significant hydraulic communication between zones.

1-2
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2. SITE HISTORY AND ENFORCEMENT ACTIVITIES

The Marsh Run Park site was formerly owned by NCAD, who used it as

a landfill for disposal of installation-derived waste materials starting
in the early 1900s. Landfilling of Depot-derived materials ceased in the
late 1950s.

Ownership of the Marsh Run Park property was transferred in 1976 by

the Army to the State Bureau of Qutdoor Recreation, who sold the site

to Fairview Township. Fairview Township brought in offsite topsoil
cover, graded the property and used it as a recreational field. A 1979
NCAD installation assessment and a 1983 NCAD installation reassessment by
the Army (CSL 1979, ESE 1983) identified Marsh Run Park as a potential
candidate for an environmental investigation.

2.1 CONFIRMATION STUDY

A Confirmation Study (CS) was conducted by the U.S. Army Corps of
Engineers, Omaha District, under the Department of Defense (DOD),
Defense Environmental Restoration Program (DERP). The CS included

a site reconnaissance and geophysical survey; installation and sampling
of three ground wvater monitoring wells in the shallow saturated zone;
soil sampling during well drilling; collection/analysis of surface water
and sediment samples; test pit excavation and sampling; and ranking of
the site using the DERP Hazard Ranking System (HRS) form. The results
of the CS indicated the presence of ground-water and soil contamination
at the site. The site use as a soccer field was discontinued in 1987
wvhen the CS was initiated.

2.2 SURFACE SOIL SAMPLING PROGRAM
As a follow-up to the CS, 23 individual soil samples were collected from

the landfill surface (down to 6 in.) by the U.S. Army Corps of Engineers
and the EPA on 25 May and 22, 23 June 1988, respectively. These samples

2-1




wvere collected for the purpose of evaluating potential human health risk
that may be associated with the surface soils on the field. The risk
evaluation addressed such exposure pathways as dust inhalation, dermal
contact, and ingestion of soils. Results of the June 1988 U.S. Army
Corps of Engineers document entitled "Public Health Evaluation of Marsh
Run Park" indicated that the surface soil at Marsh Run Park did not
present increased risks or health hazards to the children who had been
playing at the field.

2.3 REMEDIAL INVESTIGATION/FEASIBILITY STUDY

In August 1988, the US Army Corps of Engineers-Omaha District (USACE-
OMAHA), initiated activities to conduct a Remedial Investigation/
Feasibility Study (RI/FS) under the DERP program at the Marsh Run Park
site. USACE-OMAHA retained EA Engineering, Science, and Technology
(Sparks, Maryland) to conduct the RI/FS under an indefinite delivery
type contract delivery order.

2.3.1 Objectives
The objectives of the RI of the Marsh Run Park site were to:
1. Evaluate the presence and extent of hazardous waste and
associated contamination both vertically and horizontally

at the landfill.

2. Assess the potential for contaminant migration in the

surrounding environs.

3. Identify public health and environmental risks of contam-

inants relative to regulatory standards.

4. Define future investigations and/or actions required at the

site.

2-2
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2.3.2 PField Activities/Data Collection

In October 1988, EBA initiated RI field activities at the Marsh Run
Park site. The RI employed a variety of investigative techniques in
the performance of the field investigation. These techniques included
geophysical surveying, soil borings/analysis monitoring wvell installa-
tion, monitoring well sampling, well point installation, and sampling,
in situ hydraulic conductivity analysis by slug test method, household
supply well sampling of residences immediately adjacent to Marsh Run
Park, and surface water and sediment sampling of Marsh Run Creek.

The field investigation was conducted in two phases. The first phase
was initiated by the geophysical investigation and followed by subsequent
installation of five new monitoring wells to supplement three existing
site wells installed during the 1987 Confirmation Study. In additionm,
stream surface water/sediment samples, and monitoring well soil and
ground-vater samples were collected and analyzed. The first phase was
conducted between October 1988 and February 1989. Pursuant to the exam-
ination of the preliminary chemical analysis of ground water at the site
and a review of previous investigations, a second phase of monitoring
vell installation and environmental sampling was conducted between July
and August 1989.

2.3.3 Archeological/Historical Investigation

In October 1989,_an archeological/historical investigation (Phase IA
Cultural Resources Investigation) was conducted by MAAR Associates
(Newark, Delaware) at the Marsh Run Park site. The purpose of the
investigation was to evaluate the potential for prehistoric and/or -
historic cultural resources contained within the project area that

would be affected by remedial action at the site.

This investigation, which consisted of extensive archaeological and
historical background research, cartographic work, interviews with per-
sonnel familiar with the site, and a preliminary field reconnaissance,




resulted in the identification of a 7-acre parcel contained within the
larger 13.86-acre parcel which appears to have been extensively utilized
as a landfill. Three auger tests, excavated to a maximum depth of 3 ft,
could not penetrate to undisturbed natural strata. It was the considered
opinion of MAAR Associates, Inc. that although the project area has the
potential for containing undisturbed soils beneath and surrounding the
landfill, the documented presence of hazardous wastes leaching into the
soils and into the aquifer makes any requirements for further archaeo-
logical investigations neither prudent nor feasible. It was therefore
recommended that the proposed cleanup project be given a determination
of "No Effect" with respect to archeological/historical considerations.

2.3.4 Volatile Organics Source Survey (VOSS)

During the process of screening remedial alternatives for the feasibility
study, it became apparent that additional characterization of the site
in the vicinity of the "waste fill" would be needed to adequately assess
source area remediation. Geophysical survey results from the RI had
identified an area of approximately 4.3 acres of "waste fill" (see
Figure 2-1). The Final RI report concluded that this "waste fill" area
was the source area for ground-water contamination in the shallow satu-
rated zone and the bedrock aquifer. In order to more accurately assess
the effectiveness of certain source area remedial actions, additional
characterization of the identified source area was recommended. The
objective of this characterization was to identify "hot spots" within
the source area that most directly contribute to observed ground-water

contamination.

The approach chosen for characterization of the source area was a
volatile organics source survey (VOSS). The VOSS consisted of collect-
ing ground-water samples from small diameter well points in the shallow
saturated zone. The sampling depth was between 3 and 11 ft below ground
surface. Actual sample depth was dependent upon depth to shallow satu-
rated zone ground water, and sample depth was optimized to be represen-

tative of shallow saturated zone conditions beneath the waste fill.

2-4
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Water samples were collected and analyzed using field apparatus and
procedures similar to those used for conducting soil vapor surveys.

The primary objective of the VOSS survey was to develop a characteriza-
tion of water quality conditions within the shallow saturated zone. It
wvas concluded that a direct assessment of shallow saturated zone ground
vater would be more useful for source area characterization than a soil
vapor survey, because the VOSS approach provides a direct assessment of
actual contaminant leaching from the source area to the shallov saturated
zone, while a soil vapor survey can only shov vadose zone contaminants.
Using the VOSS approach, it is possible to identify the types and concen-
trations of contaminants that have actually leached from the source area

and to develop an assessment of vater quality conditions in the immediate
vicinity of the contaminant source area.

A grid pattern was established across the 4.3 acre "waste f£ill" area and
extending north and northwest to encompass the area up to and including
monitoring wells MW-1 and MV-4. This additional area was included since
vater samples from MV-1 and MV-4 had shown the highest TCE and other
solvent concentration levels observed during the RI, and since they are
located hydrologically downgradient of the "waste fill" area. Figure 2-2

shows the locations where shallow saturated zone ground-water samples
vere collected during the VOSS.
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3. HIGHLIGHTS OF COMMUNITY PARTICIPATION

The public participation process for this project was conducted in
accordance with the provisions of the NCP. On 29 January 1990, a notice
of availability was given to the area print and broadcast media, which
included the Harrisburg Patriot News and the York Dispatch, that the RI
report would be available to the public effective 5 February 1990 at the
Fairview Township Hall, New Cumberland Public Library, Annie Sterline
Library in LeviSberry, Pennsylvania, and the NCAD library.

In addition to the notice, a summation of the project was presented along
with the first announcement for a public meeting to present the findings
of the RI on 1 March 1990.

On 21 February 1990, a second notice was given to the area print and
broadcast media to announce the public meeting on 1 March 1990. A public
comment period was held from 5 February 1990 to 1 March 1990. The public
meeting was held on 1 March 1990 at Fishing Creek Elementary School
(located approximately 5 miles south of the site).

On 21 September 1990, a notice was sent to the area print and broad-
cast media announcing the availability of the Final FS report effective
1 October 1990 at Fairview Township Hall, the New Cumberland Public
Library, the Annie Sterline Library in Lewisberry, Pennsylvania, and
the NCAD library. In the notice, an announcement of a public meeting
on 25 October 1990 to present the FS was given. On 4 October 1990,

a second notice was given to area print and broadcast media which
announced a rescheduling of the public meeting date to 30 October 1990.
On 21 October 1990, a third notice was given to area print and broad-
cast media to announce the public meeting on 30 October 1990. A public
comment period was held from 1 October 1990 to 30 October 1990. The

public meeting was held on 30 October 1990 at Fishing Creek Elementary
School.

3-1




~ ’:»———:‘ ———

4. SCOPE OF REMEDIAL ACTION

This ROD addresses all remedial activities which are plahned for this
site. The purpose of the response is to prevent further contaminant
migration from the source area to the bedrock aquifer, to prevent
contaminant migration from the bedrock aquifer to the Susquehanna River
and to prevent future potential of direct ingestion of contaminated
ground water.

The specific actions planned for remediation of the site are source

area treatment of contaminated soils, and containment and mitigation

of contaminated ground water (source area). Although the present condi-
tion of the source area does not represent a health-based risk to human
or environmental receptors, the contaminated ground vwater represents a
potential threat to human health because of the possibility of ingestion
of wvater which contains contaminants above health-based levels. However,
there are no existing water supply wells screened within, or downgradient
of, the identified bedrock aquifer contamination. It has been determined
that there is not a current pathway for human ingestion of contaminated
ground wvater. A potential future risk would exist if water supply wells
vere installed onsite; therefore, remedial action is proposed.
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5. SITE CHARACTERISTICS
5.1 NATURE AND EXTENT OF CONTAMINATION

Results of chemical analysis have indicated that constituents (chemical
compounds, trace metals, etc.) of potential concern have been detected at
various RI sampling stations (i.e., soil, water, sediment). Figures 5-1
and 5-2 shov the RI sampling stations. The distributions of constituents
detected in soil, sediment, and wvater samples are discussed below.

5.1.1 Soil Sampling Results

Although not directly sampled during the RI, the "waste fill" onsite

can be characterized based on test pits conducted during the CS, and

from peripheral analytical data of monitoring well boring soil samples
and cover soil samples, as exhibiting elevated concentrations of semi-
volatile compounds, specifically PAHs. These compounds are ubiquitous
and are common constituents of asphalt, coal tar, and creosote. They are
relatively immobile in ground water. Analytical data for soils collected
from MV-2 (eastern edge of fill) showed relatively high concentrations

of several PAH compounds, particularly phenanthrene and fluoranthene, at
levels exceeding 1,000 mg/kg. Howvever, these levels wvere encountered at
depths below the surface topsoil (i.e., greater than 1 ft below surface).
PAH levels were approximately three orders of magnitude less (1,000 times
lowver) in the surficial topsoil samples (Tables 5-1 and 5-2). Although
the highest concentrations of PAHs were obviously detected onsite, much
lover levels (i.e., approximately two to three orders of magnitude lower)
were also found dispersed offsite in "clean fill" material encountered
vhen drilling MW-5 and MW-7, which indicates that these semivolatile
compounds are not unique to the site.

Elevated concentrations of the trace metals barium, lead, copper, and
silver, which were detected in soil samples collected onsite and below
the surface cover, are apparently related to the "waste £ill." Soil
samples collected from MW-2 characteristically exhibited the highest

5-1
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TABLE 5-1 RESULTS OF CHEMICAL ANALYSIS OF SURFACE SOILS COLLECTED BY USACE AT

fall values in mg/kg (ppm})

PR

MARSH RUN PARK,

———

ap——

ON 25 MAY 1988

Analyte

Fluoranthens

Pyrene

Phenanthrene
Naphthalene
2-Methylnaphthalene
Anthracens

Chrysens
Benzo{a)anthracene
Indeno(l,2,3-c-d)pyrene
Benzo{g, h,i)perylenasa
Acenaphthene
Fluorens
Benzo(b)fluoranthene
Benzo(a)pyrene
Benzo({k)fluoranthene
Dibenzo{(a,h)anthracene
Dibenzofuran
Diethylphthalate
Di-n-butylphthalate
Bis(2-ethylhexyl)phthalate
Antimony

Arsenic

Beryllium

Cadmium

Chromium

Copper

Lead

Mercury

Nickel

Selenium

Silver

Thalliua

Zinc

Cyanide

croL'?!

0.33
0.33
0.33
0.33
0.33
.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
12.
2.
1.
1.
2.
5.

(a) Contract Required Detection Limit

{b) Actual Detection Limit
Source: U.S. ACE 1988

581 582 $82D $s3 584 §SS SS6 $87 Ss8 SS8D
0.16 0.85 0.78 8.10 4.84
0.14 1.16 0.64 6.86 4.10
0.16 0.51 0.45 7.15 3.63
0.06 0.41 0.08
0.08 0.26 0.06
g.03 0.403 1.49 0.70
0.52 0.39 3.97 1.93
0.39 0.35 4.20 1.97
0.16 1.93 0.75
0.18 2.05 0.80
0.96 0.3
0.98 0.42
2.04 0.90
3.33 1.41
1.77 0.89
0.78
0.58 0.22
0.10 0.17 0.011 0.08 0.19 0.08 0.08 0.07
0.56 0.84 0.63 0.38 1.12 0.47 0.81 0.99 0.62 0.57
0.61 0.69 1.27 1.60 1.89 0.94
4.23 6.93 6.79 6.36 2.77 6.81 3.93 4.19 6.22 5.63
9.03 8.88 9.28 3.33 14.60 4.23 13.40 14.80 8.36 16.60
10.90 18.70 19.70 16.60 12.80 13.40 5.29 9.38 39.90 37.50
10.80 12.50 14.10 130.00 25.10 73.70 21.90 15.30 44.00 32.70
0.34 0.08 6.15 0.13 0.14 0.36 0.19 0.13 0.40
10.30 14.00 15.10 4.82 12.40 4.74 10.60 10.80 8.87 11.70
0.18 0.12 0.17 0.08 0.16 6.10 0.11
36.70 48.20 50.20 77.90 56.60 80.10 45.70 39.90 57.70 73.50
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TABLE 5-2 SUMMARY OF ANALYTICAL RESULTS FROM SURFICIAL SOIL SAMPLES COLLECTED BY EPA TAT AT MARSH RUN PARK ON 22, 23 JUNE 1988

[all values in mg/kqg (ppm)}]

Detection ng/kg (ppam)
Compound Limit 51 S2 s3 S4 SS S6 87 ] s9 S10 S11 s51 §$52 sSé1 562
1,2-Dichloroethene 0.5 9.4
Trichloroethens 6.5 0.66 2.6
Tetrachloroethene 0.5 2.6
Toluene 0.5 0.20
Xylenes, total 0.5 0.13
2-Methylnaphthalene 0.33 0.22
Naphthalene . 0.33 0.40
Acenaphthene 0.33 0.92
Phenanthrene 0.33 1.9
Fluoranthene 0.33 7.3 8.36 1.1
Pyrene 0.33 6.6 0.32 0.7
Chrysens 0.33 4.6
Benzo(b)fluoranthene 0.33 8.3
Benzo(k)fluoranthene 0.33 7.3
[1,2-B] Pyridine 5H-Indeno 0.33 0.72
Beryllium 2.5
Cadaiun 0.5 5.5 4.6 5.6 3.6 3.8 3,09 S5.65 1.02 3.6 5.7 3.6 5.1 7.7 5.05 3.6
Chromium 1.0 3.5 4.1 33 3.06 1.5 5.7 7.6 2.6 5.7 7.4 8.7 9.7 49 5.05 5.7
Copper 1.0 17 15 797 11 26.6 5.15 29 1.5 8.8 16 12 98 185 11 8.8
Nickel 2.0 12 8.8 13 8.2 4.0 2.0 12 4.08 7.2 9.6 12 12 14 6.6 7.2
Lead 1.0 36 48 1,080 32 175 38 44 28 35 66 55 68 1,020 68 35
Zinc 0.5 49 48 1,510 35 116 29 55 " 19 32 46 75 209 399 28 32
Arsenic 0.5 1.5 0.67 2.4 0.83 1.3 0.70 1.3 0.58 1.0 1.5 0.57 1.2 2.6 0.56 0.95
Silver 0.5 5.6 1.5
Antimony 10.0
Selenium 0.5 2,3 o0.81 3.8 0.60 1.4 0.95 1.2 0.63 2.4 1.9 0.81 1.5 1.9 1.7 1.5
Thallium 5.0 12 13 16 17 11 9.6
Mercury 0.0S 0.05 0.07 0.32 0.05 0.07 0.09 0.09 0.06
Cyanide 0.35 1.75 0.45 1.0

Source: U.S5. EPA 1988



concentrations of trace metals. Coincidentally, MV-2 is located closest
to the "waste £ill." Table 5-3 lists the constituents of potential
concern that were detected in cover soil samples collected during the
USACE and EPA sampling events.

5.1.2 Ground-Water Sampling Results

Based on ground-water data from shallow overburden wells and the respec-
tive water level and saturated thickness of £fill during each of the two
RI water sampling events, the fill placed on Marsh Run Park wvas identi-
fied as the potential source of volatile organic compounds (VOCs). The
detection of the volatile organic compounds including trichloroethylene,
vinyl chloride and 1,2-dichloroethene (total) in shallow overburden wells
during the second sampling event vhen water levels were higher and a
greater portion of the "waste fill" was saturated indicates the fill as

a potential temporal VOC source. Based on inferred ground-water flow
patterns at the site, the presence of VOCs in the shallow ground water
suggested the f£ill to be the source of VOCs at this site. It is unlikely
that an offsite source would result in VOC contamination in the shallow
overburden onsite based on inferred ground-water flow paths. Further-
more, with the exception of acetone, which is a common laboratory arti-
fact (and vhich wvas detected in MW-5A), no VOC contamination was detected

in the ground vater anywhere offsite in either the overburden, bedrock,
or residential wells.

Volatile organic contamination appears to be present in a localized

area in the bedrock aquifer (Gettysburg Formation) beneath the site.

The persistence of detected trichloroethene (TCE) and other chlorinated
aliphatics at very similar concentrations during both sampling events
suggests that a VOC contaminant source exists that has impacted the bed-
rock aquifer beneath the site. TCE was detected in site bedrock monitor-
ing wells at concentration levels that exceeded the Maximum Contaminant
Level (MCL) established by the EPA by 30 to 80 times. The VOC contam-
inétion is not present in upgradient monitoring wells to the west, to

the southwest, or in residential wells to the east. Based on inferred




TABLE 5-3 CONSTITUENTS OF POTENTIAL CONCERN IN SURFICIAL COVER(a)
SOILS AT THE MARSH RUN PARK SITE, NEW CUMBERLAND, PA

Average Reasonable Vorst Frequency of
Chemjcal (mg/kg) Case (mg/kg) Detection
ncPAHs (b) 3.63 21.7 7/17
cPAHs (c¢) 2.94 20.2 4/17
Diethylphthalate 0.15 0.19 6/17
Di-n-butylphthalate 0.8 1.12 7/17
bis(2-Ethylhexyl) 0.8 1.60 5/17
phthalate
Cadmium 2.55 5.7 10/17
Copper 61.5 797 17717
Lead 111 1,080 17/17
Mercury 0.19 0.36 11717
Selenium 1.01 3.8 15717
Silver 0.64 5.6 2/17
Thallium 4.5 16 3717
Zinc 138 1,510 17717
Cyanide (total) 0.25 1.75 1/17

(a) Values are based on results of sampling conducted by the COE and EPA
TAT in June 1988.

(b) Noncarcinogenic PAHs include acenaphthene, anthracene, benzo(g,h,i)
perylene, fluoranthene, fluorene, naphthalene, phenanthrene, pyrene,
and 2-methylnaphthalene.

(c) Carcinogenic PAHs include benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)
anthracene, and indeno(1,2,3-c-d)pyrene.




ground-vater flow patterns of the bedrock aquifer, the predominant
contaminant migration direction of the VOC contamination localized
beneath the site would be to the north toward the Susquehanna River.

The source of volatile organic compound contamination in both the bedrock
and overburden ground water appears to be related to the fill material
placed at Marsh Run Park. The varying ratios of TCE versus its probable
biodegradation by-products 1,2-dichloroethene (total) and possibly vinyl
chloride, in the saturated overburden and bedrock aquifer, respectively,
appear to be related to the unique effects of each of the saturated
matrix materials (fill clay and peat or bedrock) on the biotransformation
capability of the microorganisms. Interactions between environmental
conditions such as dissolved oxygen, redox potential, temperature, pH,
and salinity, and the presence of particulate matter as well as the
critical concentration range of the compound of interest, and the pres-
ence of adapted or adaptable organisms often control the occurrence,
rate, and product of biodegradation.

Trace metal contamination in the ground water appears to be primarily
site derived. The presence of elevated trace metals in upgradient

vells installed during the RI suggests that an offsite source of trace
metals contributes to the elevated trace metals in the shallow saturated
zone ground water. Comparison of "total" metals and "dissolved" metals
concentrations in both the bedrock aquifer and the shallow saturated
zZone indicates that the dissolved fraction is not a significant percent-
age of the total metals concentration for water samples taken from the
site (Table 5-4). This indicates that much of the observed trace metal
concentrations must be undissolved, suspended, or adhered to sediment
particles in the vater.

Metal speciation is a function of the pH and redox potential of the
soil and ground water environment. Sampling data indicate that pH
of the shallow saturated zone ground water is approximately neutral
(6-7.5), that there is no evidence of conditions at the site that might
cause conditions to become more acidic. Under these conditions, metals




TABLE 5-4 SUMMARY OF GROUND WATER QUALITY DATA FOR METALS (FEB, AUG 1988 SAMPLING tVIHTS)

- Shallow Saturated Zone wclls") - Bedrock Aquifer "Qlll(.)

Total Total Detection Dissolved Dissolved Percent Total Tota Percent

(Max) (Avg) Frequency {Max) {Avg) Dissolved {Max) (Avg) Frequency (Max) {Avg) Dissolved
Arsenic 127 20.80 5/9 u u 1} 28.3 5.1 4/6 7.3 0.73
Cadmium 33.6 7.8 4/9 U \H v ] i) 0/6 U v U
Barium 2,360 598 9/9 668 179 3jo.o 561 327 6/6 476 291 89.0
Copper 199 44.8 5/9 16.4 2.3 5.1 29.3 4.6 2/6 17.3 5.4 117.4'®!
Mercury 1.0 0.29 5/9 u v U 0.7 0.24 4/6 1] u u
Zinc 1,170 35¢ 9/9 122 40 11.3 228 70.5 6/6 40.9% 22.3 31.6
Chromium 372 63.3 6/9 u U u 48.2 7.4 2/6 U u u
Silver U i} 0/9 U u U U U 0/6 [H u v

U = Below detection 1limit.
(a) All concentrations in wg/L.
(b} Percent dissolved is calculated based on average concentrations for available data.
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are likely to remain primarily in the undissolved or suspended state.
Metals in this phase are not readily mobile in a subsurface ground-water
environment. In addition, comparison of metal concentrations in the
shallov saturated zone and the bedrock aquifer indicates that contami-
nation levels in samples from the shallow saturated zone are considerably
higher than levels observed in bedrock aquifer water samples (Table 5-4).
This result is opposite from VOC concentration results vhich shov that
bedrock aquifer VOC contamination is considerably higher than shallow
saturated zone VOC concentration. Consequently, these data indicate

that VOCs are primarily migrating from the source area vhile metals
remain primarily wvithin the shallow saturated zone. Therefore, based
upon dissolved metal concentrations, ground water pH, and comparison of
shallov saturated zone and bedrock aquifer metal concentrations, trace
metal mobility in the ground water is not considered a significant
contaminant pathway.

A summary of constituents of potential concern detected in ground-water
samples is presented in Table 5-5. Monitoring vells MW-1A, MW-2A, MV-3A,
MW-4A, MWV-5A, MW-6A, and MV-7A represent shallow saturated zone water

conditions. Monitoring wells MV-1 through MVW-7 represent bedrock
aquifer conditions.

5.1.3 Volatile Organics Source Survey (VOSS) Results

Vater samples vere analyzed during the VOSS for the presence of specific
volatile organic contaminants using an onsite mobile gas chromatograph
(GC) laboratory. Contamination data were plotted and contoured on a site
map. Figures 5-3 through 5-5 show observed concentration levels for TCE,
total 1,2-dichloroethylene (cis plus trans), and total organics in water
samples from the shallow saturated zone.

Revievw of VOSS data indicates that it was only possible to collect
shallow saturated zone water samples at approximately half of the pro-
posed sample locations. Multiple attempts were made to collect water
samples from each location. Samples were obtained at 48 locations.

S5-4




TABLE 5-5

AVERAGE GROUND-WATER CONCENTRATIONS (wg/L) IN MONITORING WELLS AT MARSH RUN PARK FOR COMPOUNDS INCLUDED IN THE
HUMAN HEALTH RISX ASSESSMENT '

Volatiles
Ethylbenzene
1,1-Dichloroethene

1,1,2,2-Tetrachloroethane

Trichloroethens
Acetone
Methylene Chloride

1,2-Dichloroethene (total)

1,1,2-Trichloroethane

Semivolatiles

bis{2-ethylhexyl )phthalate

Hotals(')
AquInul(c)
Arsonifc)
Barium
Borylli?g;c)
Cadniul‘c)
Calciunm
Chto.i?g;c)
Cobalt(c)
Copper
Iron

Lond(c)
Hagnosiunzzi
nangano?g)
Hcrcutyc)
Nickel
Potassiu
s.loni?src’
Sodium (c
Vana n
zinc?éy
Boron
Silicon

)

(c)

Other Inorganics
Fluoride

(a) Onsite wells are 1},

MW-1 MW-1A MW-2 MW-2A MW-3A MW-4 MW-4A
3.0 2.5(d) 2.5'4) 11.8'P) 2.5(d) 2.5(4) 2.5 {4)
7.3(P) 2,54 2.5{d) 2.5 2.s!d! 2.5} 2.5 4
19.5!P) 4.8 2.std) 2.5!d) 2.5¢d) 2.8 1.8
(d) (d) (d) (b)
165.0 13.3 2.5 2.5 2.5 387.5 6.3
s old) it $old) $otd) 2ot to aib) 5o (4
2.5(d) 2.5t 2.s5td) 6.8(P) 2.5id) 2.5!d) 2.5 (4
23.8 42.3 2,59 12.6 2.std) 67.3'P) 3.8
3.8 2.5'4) 2.5(d) 2.sid) 2.5td) 6.3'P) 2.5 (4
5.0 1s5.5{P) 5.0 5.0 5.0 5.0 1.5
828 65,250 2,570 7,723 21,070 5,764 189,000 ::;
5.0 " 5.0 10.0 8.0 9.6 77.6 (D)
188 510 252 182 228 406 1,509 (D)
1.7 3.0 2.5 2.8 2.3 1.7 7.2 {0
2.5 3.7 2.5 2.8 6.3, 2.8 28.0
78,950 74,750 64,150 133,750 222,500 95,500 56,900
5.0 12.4 5.0 10.9 31.5 8.2 106.7 {P)
25.0 31.2 25.0 33.7 25.0 19.9 s1.8 (D)
12.5 38.4 12.5 12.5 30.5 20.9 96.9 {0}
637 97,100 1,950 20,778 30,790 7,723 aa,500 B
2.8 19.7 1.6 6.8 24.5 8.7 s6.7 ()
13,550 22,900 16,450 51,375 45,100 23,778 57,800 (>}
63 1,125 " 4,943 872 642 . 10,800
0.29 0.32 0.10 0.29 0.31 0.32 0.32,,,
20.0 95.5 20.0 29.8 38.8 20.0 102.3 {})
2,130 10,000 1,525 3,873 10,485 3,070 15,400
2.5 2.5 2.5 2.5 2.5 2.5 2.5
8,505 9,368 8,240 19,300 14,100 11,150 8,295
25.0 103.6 25.0 23.5 48.8 25.0 357.5 {0}
92 299 18 68 220 97 834
47.2 4.8 15.0 88.2 499.5 36.0 24.0
13,450 43,450 16,000 29,100 50,500 23,350 119,500
100 100 100 3s0 (P} 200 100 100
2A, 3A, 4, 4A, 7, and A

(b) Maximum averages of onsite wells
(c) Omitted from further consideration since maximum average concentration is within range of natural occurrence.
For risk assessment calculations, a value of X the analytical

{d) Observed concentrations were less than detection limits.

method detection limit is used.

(e) Metals concentrations are "total"™ metals.



TABLE 5-5 EXTENDED
Av.flq.‘.)
: of Onsite
MW-5 MW-5A MW-6 MW-6A MW-7 MW-TA Wells
Volatiles
Tthylbenzene 2.51d) 2.5'9) 2.5ld) 2.5td) 2.5'4) 2.5!d) 3.6
1.1-Dichloroethene 2.5(d) 2.5‘:’ 2.5‘:’ z.s‘:’ 2.5(d) z.s:d; 3.0
1.1,2,2-Tetrachloroethane 2.5(4) 2.5!9) 2.509) 2.5(3) 2-5(5) 2-3(a) 53
Trichloroethene 2.5 d 2.5 Z.S‘d Z.S‘d, 2°5(d) 2 S(d, 64.7
Acetone 5.o:d: 23.0, 4, s.o(d; 5.00¢) 5.00¢) s.0d) 5.6
Methylene Chloride 2.5 d 2.5 d 2.5 d 2.5 4 2'5(d) 2’5(d) 3.0
1,2-Dichloroethene (total) 2.5td) 2.5!d) 2.s!d) 2.5{d) 2.5 2.5!4 17.7
1,1,2-Trichloroethane 2.5 2.s(d) 2.8td) 2.5'4) 2.5(4) 2,59} 1.1
Semivolatiles
bis(2-ethylhexyl)phthalate 5.0 5.0 5.0 $.0 5.0 5.0 6.1
Metals
Aluainum 15,750 137,250 232 $,950 2,250 5,220 33,297
Arsenic 16.7 38.4 8.9 5.0 5.0 5.0 18.8
Bariunm 393 1,133 231 187 293 779 526
Baryllium 2.2 9.2 2.5 2.5 2.5 2.5 2.9
Cadmiun 2.5 17.2 2.5 2.5 2.5 2.5 5.9
calciuam 111,650 84,250 49,300 144,000 119,000 173,000 113,167
Chromium 32.7 188.5 5.0 5.0 5.0 14.9 25.5
Cobalt 25.2 101.0 25.0 25.0 25.0 25.0 32.4
Copper 14.8 105.8 12.5 12.5 12.5 19.1 28.4
Iron 24,245 171,650 174 8,820 1,350 10,900 60,636
Lead 11.2 86.5 2.5 11.1 2.5 5.2 14.2
Magnesium 30,100 34,900 16,800 57,900 30,300 50,900 34,683
Manganess 962 10,130 17 1,760 148 2,120 2,640
Mercury 0.62 0.70 0.45 0.10 0.10 0.10 0.24
Nickel 40.9 145.0 20.0 20.0 20.0 23.5 41.1
Potassium 7,395 6,620 1,815 2,210 3,350 3,020 5,873
Seleniun 1.9 2.5 2.2 1.5 2.5 2.5, 2.5
Sodium 63,850 68,650 10,250 234,000 16,900 48,200 16,006
Vanadium 39.7 274.0 25.0 14.5 25.0 25.0 73.1
zinc 132 658 13 a1 18 51 188
Boron 15.0 15.0 159.0 55.0 15.0 60.5 93.13
Silicon 37,550 95,250 11,250 15,700 16,800 28,500 37,850
Other
Fluoride 100 100 100 100 100 200 150
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Concentrations for total dichloroethenes (ugL) in the shallow groundwater, Marsh
Run Park, Fairview Township, Pennsylvanla, Aprif 1990
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Probe refusal was encountered at only one location (7-2). All other
unsuccessful sample points wvere due to inability to extract ground water
at the sample location. There are several reasons why samples could not
have been collected from all of the proposed sample locations. They
include the heterogeneous nature of the "waste fill," depth to ground
vater in the northern portion of the site (9-11 f£t) and technical
limitations of sampling equipment.

Samples were obtained from 48 points within the fill area (Figure 5-6).
These data provide thorough coverage of the source area. Furthermore,
vhen examined in conjunction with the results of the EM survey and
shallov and deep ground water monitoring results, the VOSS data provide
an accurate assessment of localized contaminated areas ("hot spots")
wvithin the source area (Figure 5-7).

Assessment of the data indicated that volatile organic solvent contam-
ination was observed throughout and north of the former landfilled area.
Contaminant concentrations were found to be greatest in the northern
portion of the site. Contamination was not limited to the area iden-
tified as former landfill from the electromagnetic terrain conductivity
survey (EM survey). Ground-water contamination in the shallow saturated
zone was also observed immediately north of the landfilled area toward
monitoring vells MV-1 and MW-4. This VOC-contaminated area exhibited
some of the highest ground-water contamination concentrations at the
site. Figure 5-8 shows the approximate limits of the former landfill
as estimated using EM survey (October 1988), and the additional VOC-
contaminated area north of the landfill as estimated from the V0SS. It
should be noted that the area of highest VOC contamination encompasses
the northwestern portion of the former landfill and the south-central
portion of the VOC-contaminated area. For clarification purposes, the
term source area applies to the area encompassing both the "waste £ill"
and the VOC-contaminated area.

5-5
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5.1.4 Surface Vater and Sediment Sampling Results

Lowv-level concentrations of volatile organic compounds have been identi-
fied in surface water samples taken from Marsh Run Creek at the project
site. There are documented sources of low-level volatiles and semivola-
tiles upstream of Marsh Run Park. Offsite surface water contamination
is currently under investigation by USATHAMA under another DERP project.
The primary sources of the VOCs in the stream are presently considered
unrelated to Marsh Run Park.

Stream sediments detected upstream of Marsh Run Creek at S$S-5

(Figure 5-2) vere found to contain low-level PAHs and pesticides

or pesticide metabolites indicative of an upstream source of these
compounds with respect to Marsh Run Park. Metals detected in the
surface vater (measured as total metals) in some cases exceeded
ambient surface water quality criteria for protection of aquatic life.
However, stream sediment transport and fugitive dust emissions were
not identified as exposure pathways. Table 5-6 lists all potential
chemicals of concern detected in surface water and sediment samples.

5.1.5 Ground-Vater Modeling

Based on the data generated from the field investigation and a ground-
vater flow model utilizing the U.S. Geological Survey (USGS) three-
dimensional MOD-FLOV numerical ground-water flow model, the understanding
of ground-water flow mechanisms at the site is summarized as follows:

Nearly all of the water (rain water) that infiltrates Marsh
Run Park (i.e., 98 percent) will ultimately migrate vertically
into the bedrock aquifer. A small portion (i.e., near the
edge of the fill adjacent to Marsh Run Creek) will migrate
laterally and discharge to Marsh Run Creek.
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TABLE 5-6 CONSTITUENTS OF POTENTIAL CONCERN IN SURFACE VQZER/SEDIHENTS

AT THE MARSH RUN PARK SITE,

NEV CUMBERLAND, PA

Chemical Average

Surface Vater (mg/liter):
Trichloroethene O.?g;
1,2-Dichloroethene (total) NR(b)
Tetrachloroethane NR
ncPAHs (c¢) 0.0067
4,4’ -DDE 0.000075
4,4'-DDD 0.00013
Aluminum 2.52
Barium 0.077
Chromium 0.0038
Copper 0.0082
Iron 4.82
Lead 0.011
Manganese 0.368
Vanadium 0.0078
Zinc 0.085
Sediments (mg/kg):
ncPABs (c¢) 1.51
cPAHs (d) 1.}8)
Diethylphthalate NR
Di-n-butylphthalate 0.182
bis(2-Ethylhexyl) 0.166

phthalate
4,4’ -DDE 0.151
4,4’ -DDD 0.034
4,4’ -DDT 0.
Antimony NR?g§
Arsenic 21.5
Cadmium 0.82
Lead 27.3
Manganese 350
Zinc 60.6
Cyanide (total) 0.28

Reasonable Worst

Frequency of

Case Detection
0.007 3/4
0.001 1/4
0.002 174
0.007 1/4
0.0001 174
0.00038 174
8.50 3/4
0.177 4/4
0.012 174
0.013 1/4
16.4 4/4
0.038 1/4
0.860 474
0.016 1/4
0.168 2/4
5.53 1/4
3.92 174
0.15 1/4
0.24 1/4
0.17 1/4
0.580 174
0.11 1/4
0.245 1/4
5 1/4
36.4 4/4
1.6 3/4
74.5 2/4
726 4/4
112 2/4
0.34 3/4

(a) Values in table are based on sampling conducted during the RI.

(b) NR = not reported.

Due to detection limit values, average values

vere calculated to be higher than the maximum detected value;

therefore averages were not reported.

(¢) Noncarcinogenic PAHs include acenaphthene, anthracene, benzo(g,h, 1)
perylene, fluoranthene, fluorene, naphthalene, phenanthrene, pyrene,

and 2-methylnaphthalene.

(d) Carcinogenic PAHs include benzo(a)anthracene, benzo(a)pryene,
benzo(b)£fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)

anthracene, and indeno(l,2,3-c-d)pryene.
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The dominant flow pattern of ground water in the
bedrock aquifer beneath the site is to the north toward
the Susquehanna River. A minor component of bedrock
aquifer ground vater discharges toward Marsh Run Creek.

Site characterization data from the RI indicate that the
bottom of Marsh Run Creek is below the bottom level of "waste
£111" at the site (see Figure 5-9). Consequently, Marsh Run
Creek acts as a hydraulic barrier to prevent shallow saturated
zone water flow through the landfill from the south. Further-
more, ground-vater modeling data indicate that 98 percent of
all flow through the shallow saturated zone travels vertically
rather than horizontally. Therefore, there is little possi-
bility of ground-water flov "eroding" contaminants laterally
from the waste fill.

Bedrock aquifer flow is from the south (flowing toward the
Susquehanna River) and will carry dissolved bedrock aquifer
contamination in the direction of prevailing ground-water flow
(see Figure 5-9). Since the proposed remedial action at this
site includes a ground-water extraction and treatment system
with extraction wells located downgradient of identified site
contamination, the proposed extraction system should effec-
tively address bedrock aquifer contamination. Flow in the
bedrock aquifer will also not contribute to "eroding" of
contaminants from the wvaste f£ill because bedrock aquifer

flow occurs below the silty clay strata that lie between

the shallow saturated zone and the bedrock aquifer.

The presence of the natural hydraulic barrier (Marsh Run
Creek) and the topographically higher elevations to the south-
east and east of the site further prevent potential migration
of ground wvater from beneath the site to existing residences
along Marsh Run Road. In order to induce ground-water flow
from beneath the site toward the residences located southeast
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and east of the site, the ground-vater elevation levels at the
residences and extending toward Marsh Run Creek would have

to be lowered in excess of the leakage capacity of Marsh Run
Creek to the bedrock aquifer. Based on present or plausible
future use, such a scenario is highly unlikely. Figure 5-9
illustrates the conceptualized ground-wvater flow model at
Marsh Run Park. '

5.1.6 Residential Vells

Vater samples vere collected and analyzed from private water supply wells

at four residences in the vicinity of the site. The residences’ private
supply wells sampled during the RI shoved no indication that site-derived
contamination has impacted the wells. Analytical results indicate the
residences’ supply vell vater quality is vithin State and Federal drink-
ing water quality standards.:

5.2 CONTAMINANT FATE AND TRANSPORT

Fate and transport analysis of the constituents of concern vas assessed
by direct observation of sampling results and computer modeling of the
ground-vater contaminant transport mechanisms using the USGS SUTRA
numerical contaminant transport model. Results of the fate and transport
modeling are as follows:

The potential source of volatile organic contamination
detected in site monitoring wells is the fill placed at
Marsh Run Park. Leaching of the buried waste materials
(i.e., "vaste £ill") by percolating rain waters has carried
these volatile compounds vertically to the bedrock aquifer.

The primary transport mechanism of VOCs is most likely by
the migration of these constituents under regional and inter-
mediate ground-water flowv conditions within the fractured




bedrock aquifer to ground-water discharge points at the
Susquehanna River and possibly to Marsh Run Creek.

Abiotic and microbial transformation of presumed parent
volatile compounds trichloroethene, and possibly tetra-
chloroethene and 1,1,2,2-tetrachloroethane has resulted in
the formation of daughter volatile compounds, specifically
1,2-dichloroethene (total) and possibly vinyl chloride.
These daughter compounds are more persistent (resistant

to further degradation) than the parent compounds in the
environment.

Ground-vater modeling of the Marsh Run Park hydrogeologic
conditions indicates that the primary migration path of the
VOC contamination appears to be within the fractured bedrock
northwvard toward the Susquehanna River. A southward bedrock
aquifer component of flow is quasi-radial toward the inter-
mediate ground-water discharge point, Marsh Run Creek.

Marsh Run Creek’s location with respect to the site, serves
as a hydraulic barrier which intercepts all intermediate
ground-vater discharge from the site. Marsh Run Creek does
not allov ground-wvater in the bedrock aquifer or saturated
overburden to migrate beyond its boundaries to residences to
the south, southeast, and east. These residences are topo-
graphically higher in elevation than Marsh Run Park. The
residences are uphill and upgradient of the site and exhibit
no apparent site-derived contamination. Under current or

realistic future ground-water pumping scenarios, site-derived

contamination will not impact the nearby residences.

Elevated trace metals detected in site monitoring wells
appear to be primarily site-derived contamination, although
slightly elevated metal concentrations in shallow saturated

zone samples from upgradient wells indicate some contribution
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from an offsite source. Based on inferred ground-water paths
to the depth investigated (i.e., 50 ft) interaction between
an offsite source(s) and an onsite source is unlikely, due

to Marsh Run Creek’s role as a hydraulic barrier.

Trace metal mobility in ground water is low based on the
comparison of dissolved (filtered) and total (nonfiltered)
trace metal concentrations in the ground water, ground-water
pH, and the comparison of contaminant concentrations in the
shallov saturated zone and the bedrock aquifer. Ground-water
data show elevated metals to be primarily restricted to sus-
pended and particulate phases or adhered to other particles
solids (undissolved phase). A detailed discussion of trace
metal mobility is included in Section 5.1.2 of this report.

The surface water of Marsh Run Creek has exhibited low
levels of volatile organic concentrations adjacent to
Marsh Run Park. However, surface water samples collected
upstream have also shown similar compounds and concentra-
tions. Although an upstream source of VOC contamination
of Marsh Run Creek is evident, ground-water modeling indi-
cates that ground-water base flow to Marsh Run Creek from
the overburden and bedrock aquifer may also contribute to
low-level surface vater VOC contamination. This condition
vas not evident in MV-7, which is situated between Marsh
Run Park and Marsh Run Creek.

Both VOC solute mass flux via ground water to the Susquehanna
and the resultant sclute mass flux of Marsh Run Creek surface
water discharge to the Susquehanna are greatly diluted by the
Susquehanna River.

Migration of contaminants via soil erosion or dust emissions

is not a significant transport mechanism.
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6. SUMMARY OF SITE RISKS

6.1 BASELINE RISK ASSESSMENT

The overall objective of the risk assessment was to evaluate the
potential for effects on humans and on the environment from releases
from the site. The assessment considered potential releases from the
former landfill site to ground water, to surface wvater and sediment,
to soil, and to air.

The human health risk assessment considered the following topies:

(1) contaminants detected during the remedial investigation at the

site; (2) potential environmental pathways by which populations might

be exposed to compounds released from the site; (3) estimated exposure
point concentrations of the compounds of concern; (4) estimated intake
levels of the compounds of concern; (5) toxicity values of the compounds
of concern; (6) past, current, and future land-use conditions; and

(7) uncertainties in the exposure and toxicity assessments. The level
of risk that the site posed to human health under past, current, and
future use scenarios wvas then evaluated and discussed. The past assess-
ment was based on past exposure scenarios (i.e., use of Marsh Run Park
as a soccer field). All exposure assessments wvere based on the current
physical conditions of the site.

6.1.1 Summary of Chemicals of Potential Concern

Tables 5-3, 5-4, and 5-5 list chemicals of potential concern for soil,

surface water/sediments, and ground water, respectively. These are the
compounds which were carried through the analysis to quantify the risk

posed to humans by releases from the site.
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The overall objective of the risk assessment was to evaluate the
potential for effects on humans and on the environment from releases
from the site. The assessment considered potential releases from the
former landfill site to ground water, to surface vater and sediment,
to soil, and to air.

The human health risk assessment considered the following topics:

(1) contaminants detected during the remedial investigation at the

site; (2) potential environmental pathways by which populations might

be exposed to compounds released from the site; (3) estimated exposure
point concentrations of the compounds of concern; (4) estimated intake
levels of the compounds of concern; (5) toxicity values of the compounds
of concern; (6) past, current, and future land-use conditions; and

(7) uncertainties in the exposure and toxicity assessments. The level
of risk that the site posed to human health under past, current, and
future use scenarios was then evaluated and discussed. The past assess-
ment was based on past exposure scenarios (i.e., use of Marsh Run Park
as a soccer field). All exposure assessments were based on the current
physical conditions of the site.

6.1.1 Summary of Chemicals of Potential Concern

Tables 5-3, 5—4,’and 5-5 list chemicals of potential concern for soil,

surface vater/sediments, and ground water, respectively. These are the
compounds which were carried through the analysis to quantify the risk

posed to humans by releases from the site.
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6.1.2 Exposure Pathways

In light of the current physical conditions and past, present, and
potential future uses of the site, the following human exposure pathw
vere quantitatively evaluated:

. Past exposure of local children to surface soils onsite via
direct contact, incidental ingestion, and inhalation during
activities involving use of the site as a playing field.
Chemical data from surface soils collected by the EPA and
USACE following the Confirmation Study (VWoodward-Clyde 1988)
vere used to estimate exposure concentrations.

. Current exposure of local children to surface vater/sediment
contamination via direct contact (i.e., dermal contact) and
incidental ingestion during wading and other recreational
activities;

. Current exposure of local residents to contaminants in surface
vater via ingestion of fish from Marsh Run Creek;

+ Future exposure of hypothetical onsite residents to
ground-vater contaminants via ingestion of ground wvater
from onsite wells.

Evaluation of risks associated with the past use of Marsh Run Park as
a soccer field (i.e., dermal exposure, incidental ir.estion of cover
soils and inhalation of dust) leads to the conclusions that this use
resulted in little or no risk to the children using the field. The
quantification of noncarcinogenic risks shows that hazard indexes for
both average (2 x 10'2) and worst case (2 x 10'1) scenarios are both
less than 1, indicating no expectation of noncarcinogenic effects.
The lifetime excess cancer risk for both average (5 x 10-9) and vorst




cases (3 x 10'7) is orders of magnitude less than the risk level of
one in a wmillion, indicating that this risk could not be distinguished
from background risk.

Evaluation of the current use scenario of children playing in Marsh Run

-taa - tee 4o 1ieela ~zias £ e trner Larmm manbam s osd
Creek indicates that there is little cause for concern from contact with

surface water or sediment. The current use scenario takes into account
the current physical conditions of the site and the present limitations
to its use as a recreational facility. Risk from exposure to both non-
carcinogenic and carcinogenic compounds is within acceptable ranges even
under the conservative assumptions of the reasonable worst case exposure
scenarios. (Non-carcinogenic reasonable wvorst case risk = 4 x 10” 2
Carcinogenic reasonable worst case risk = 8 x 10~ ).

Evaluation of risk from ingestion of fish from Marsh Run Creek indicates
that there are no potential noncarcinogenic effects and that reasonable
worst case potential carcinogenic risk (3 x 10'7) is at the lover end of
the range of acceptable risks for remediation alternatives at Superfund
sites (NCP, 300.430(e)(2)(i)(A), March 1990). 1In addition, field inves-
tigation during the RI suggests that there are no fish of edible size in
Marsh Run Creek to make this a possible exposure pathway.

Evaluation of the risk from ingestion of onsite ground water (i.e.,
future use scenario) indicates that there would be potential risk
associated with this exposure pathway. The hazard quotient associated
with arsenic (average = 0.54; maximum = 2.2) indicates that ingestion

of this element in drinking water would be at unacceptable levels regard-
ing noncarcinogenic effects. 1In addition the carcinogenic risks (i.e.,
from volatile organic compounds) from drinking this ground water would
not be acceptable (average risk = 1.1 x 10'3; reasonable worst case risk
= 4.5 x 10'3). As stated previously, this is a highly unlikely exposure
scenario since residential development is not likely to occur on the
site. The site has very low growth potential. Development is unlikely
to occur on a former landfill site. The site itself would be a wetlands/
marsh area if it were not for the waste deposited on the site and the cap
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covering the fill. The area is in a floodplain and is bounded by
road tracks. All of these factors combine to make any developmen
site unlikely. 1In addition, development is not likely to occur inj
north of the site and adjacent to the Susquehanna since this area 3

‘wetlands and is prone to flooding.

Evaluation of the offsite residential wells in the neighboring ar
showed that these wells did not contain contaminants and hence po
no risk from the ingestion of water from the residential wells.

wvater monitoring and modeling described previously indicate that cuy
residents are not downgradient of the site and that contaminants e
the site will not impact residential wells. This indicates that tk

is no risk to current residents in the vicinity of Marsh Run Park. :
6.1.3 Conclusions

Based on the above analysis, although there is apparent local site-
related ground-vater contamination, there are no risks identified wit
the site’s existing conditions or past uses of the site as a recreat®
field. Potential future risks may exist, howvever, if domestic wate
supply wvells were installed downgradient of the site. It is highly
unlikely that domestic wells will be installed in this proximity,
since the area downgradient of the site is vetlands, wvhich are
prone to flooding.

Offsite sources of contamination to the west of Marsh Run Park (i.e
upstream of the site) appear potentially to have contributed contami:
nation to Marsh Run Creek.

6.2 BASELINE ECOLOGICAL ASSESSMENT

The vicinity of the Marsh Run site is largely grassland with boundary
areas of upland forest and swamp. Terrestrial wildlife is expected
be limited to small mammals, birds, amphibians, reptiles, and assort>;f
invertebrates. Larger wildlife are expected to be restricted from thef
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site by a fence. The Marsh Run Creek borders the site for a small area
before its confluence with the Susquehanna River. High sediment loads
are expected to have adverse effects on the benthic invertebrate commu-
nity of the stream. The sediment load appears to originate upstream
from the Marsh Run site, as the thick vegetative cover on the landfill
cap precludes the generation of excess sediments. The observed fish
community is typical of streams classified as warmwater fisheries by
the Pennsylvania Department of Environmental Resources (PaDER). The
species observed and their sizes are not expected to be pursued as
sport or food species by humans.

The site control present on the site (cover soil, fence separating NCAD,
etc.) makes the potential for a terrestrial exposure route unlikely.

The presence of contaminated ground water and the relationship between
ground-vater elevation, gradient, and stream base flow indicate a poten-
tial aquatic exposure route. The invertebrate and fish community present
have the potential to be exposed to contaminants present in ground water.
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7. DESCRIPTION OF ALTERNATIVES
7.1 INTRODUCTION AND DESCRIPTION OF EVALUATION PROCESS

The overall objective of the CERCLA RI/FS process is the identification
of the most appropriate alternative for remediation of a site. In
accordance with SARA, emphasis is placed on remedial technologies that
reduce the toxicity, mobility, and volume of wastes and contaminated
materials. In addition, SARA requires EPA to select a remedy that
utilizes permanent solutions, alternative treatment technologies, or
resource recovery techniques to the maximum extent practicable. This
RI/FS is conducted in accordance with CERCLA/SARA and Commonwealth of
Pennsylvania guidance for remediation of hazardous waste sites. At this
time, the Marsh Run Park site is not listed on EPA’s NPL. As such, it
has not been specifically identified for priority evaluation by EPA under
CERCLA for remediation. However, since the site investigation is being
conducted under the Army’s Defense Environmental Restoration Program,

the CERCLA requirements per the NCP on format and contents of the RI/FS
and ROD have been used. State guidance is included in Section 504 of
Pennsylvania’s Hazardous Sites Cleanup Act, which governs remedial action
at hazardous waste sites in Pennsylvania. This section states that
"...until final cleanup standards have been promulgated, State cleanup
standards shall be those cleanup standards applicable under section 121
of the Federal Superfund Act."

Pursuant to CERCLA/SARA guidance (NCP), the major steps of the multi-
phased approach to the FS process are

Establishment of Remedial Action Objectives

. Development of General Response Actions -

Identification of Potential Treatment and Disposal Technologies
Technology Screening

Development of Remedial Action Alternatives

Detailed Analysis of Remedial Action Alternatives

~N O N

Summary and Comparison of Remedial Action Alternatives
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This section presents the first steps of the FS process for the Hars?
Run Park site. A review of applicable or relevant and appropriate
Federal and State environmental and public health requirements (AF
for remedial actions is presented in Section 7.2. Remedial action
objectives are outlined in Section 7.3, and general response action
are presented in Section 7.4. The initial identification and screen(
of remedial technologies was completed to identify technically feasily
technologies for development into remedial alternatives. The detai o
analysis and summary of remedial action alternatives is included in

Section 7.5 of this document.

7.2 APPLICABLE OR RELEVANT AND APPROPRIATE ENVIRONMENTAL AND PUBLIC.
HEALTH REQUIREMENTS

Pursuant to SARA and the NCP, the development and evaluation of rem
actions under CERCLA must include a comparison of all alternative site
remedies to all applicable or relevant and appropriate requirements
(ARARs). In recognition of the unique characteristics and circumstanﬁf
associated with remediation of individual sites, neither SARA nor th v
provide specific standards for the determination of wvhether a partic
remedy provides sufficient cleanup at a given site. It is essential
any remedial action selected must meet all ARARS unless specific wai
have been granted.

The following subsections discuss in detail the ARARs that must be
considered for evaluation of remedial activities at the Marsh Run Pa

site.

7.2.1 State Hazardous Vaste Cleanup Laws

Remedial action at the former Marsh Run Park landfill will be performed
in accordance with the Pennsylvania Hazardous Sites Cleanup Act (Pennsl
vania Statues--Title 35--Health and Safety). The Pennsylvania Hazardoq
Sites Cleanup Act governs remediation of non-NPL hazardous waste sites
in Pennsylvania. The legislation is administered by the PaDER Bureau
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of Vaste Management. At this time, Pennsylvania has adopted the cleanup
standards specified in Section 121 of CERCLA and the subsequent revisions
to CERCLA contained in SARA.

7.2.2 Resource Conservation and Recovery Act Requirements

The Federal Resource Conservation and Recovery Act (RCRA) serves as
the basis for development of technology-based requirements governing
the identification and listing, storage, transportation, and disposal
of hazardous wastes at active or proposed hazardous waste facilities
(generators, transporters, storage or disposal facilities). RCRA
requirements include ground-water protection, landfill permitting,
design and performance standards, and standards for waste piles and
surface impoundments. For this project, ARARs under RCRA relate to
offsite disposal of wvaste materials from the site and to siting and
closure permitting for onsite treatment actions. Specifically,

40 Code of Federal Regulations (CFR) 261 (Identification and Listing
of Hazardous Vaste), 40 CFR 263 (Standards Applicable to Transporters
of Hazardous Vaste), and 40 CFR 268 (Land Disposal Restrictions) will
apply to removal and transportation of waste materials from the site.
All offsite hazardous waste disposal shall be at an RCRA-permitted
treatment and disposal facility.

RCRA Land Ban Regulations

The requirements of 40 CFR 268 [the Land Disposal Regulations (LDR)]

are of particular relevance to implementation of remedial alternatives

at hazardous waste sites. The 8 November 1984 Hazardous and Solid Waste
Amendments (HSWA) to RCRA serve as the basis for the LDRs. On 7 November
1986, the first of the LDRs went into place with the publication of
treatment standards for spent solvent and dioxin-containing wastes.
Shortly thereafter, EPA issued regulations pertaining to land disposal

of "California List"™ wastes. Regulations for the "first third" wastes
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vere issued on 17 August 1988. Regulations for the "seconu thi
vere issued on 8 June 1989, and regulations for the "third thiyd
vere proposed on 22 November 1989.

The Land Disposal Regulations (often referred to as the "Land
prohibit land disposal of regulated vastes that have been clas
RCRA listed hazardous wastes (in accordance with 40 CFR 261) o
characteristic wastes. RCRA characteristic vastes are material
are considered reactive, ignitable, corrosive, or toxic in accor
with specific testing methodology as identified in 40 CFR 261.

Toxicity Characteristic Leaching Procedure (TCLP) extraction pr
is used by EPA to define if a waste is a "toxic" characteristic
Based on vhat is known about waste materials at the Marsh Run Pat_
it is possible that much of the "waste fill" materials will be clg
as RCRA characteristic waste based on TCLP concentrations of solv

heavy metals. TCLP testing has not been conducted on any soil samp}
from the site so it is not possible to determine at this time what{{
centage of "waste f£ill" material would be considered as RCRA char v
tic wvaste. Howvever, results of the V0SS survey show contaminant
trations in the shallov saturated zone that are representative of ¢
inant leaching in that area. Actual TCLP analyses will be run of 3
samples during the pre-design phase for any material considered fo!
offsite disposal. TCLP extract limits for land disposal of wastes
with contaminants as identified at the Marsh Run Park site are listyJ
in Table 7-1. Land Ban considerations vill affect all offsite dispof
options and may impact certain onsite remedial technologies. s

EPA has issued guidance regarding the impact of land disposal regula
on Superfund response actions.(EPA 1987). Four essential questions
be addressed in determining if the LDRs are ARARs:

1. Is the waste being placed?

2. Is the waste an RCRA hazardous waste?
3. Is the waste restricted?

4, 1Is the waste soil and debris?
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TABLE 7-1 TCLP EXTRACT CONCENTRATIONS FOR RCRA CHARACTERISTIC VASTES

Constituent Regulatory Level (mg/L)

Arsenic 5.0
Barium 100.0
Benzene 0.5
Cadmium 1.0
Carbon Tetrachloride 0.5
Chlordane 0.03
Chlorobenzene 100.0
Chloroform 6.0
Chromium 5.0(a)
o-Cresol ZO0.0(a)
m-Cresol 200.0( )
p-Cresol 200.0(3)
Cresol 200.0
2,4-D 10.0

1,4-Dichlorobenzene
1,2-Dichlorobenzene
1,1-Dichloroethylene
2,4-Dinitrotoluene
Endrin

Heptachlor (and its hydroxide)
Hexachlorobenzene
Hexachloro-1,3-butadiene
Lead

Lindane

Mercury

Methoxychlor

Methyl ethyl ketone
Nitrobenzene
Pentachlorophenol
Pyridine

Selenium

Silver
Tetrachloroethylene
Toxaphene
Trichloroethylene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4,5-TP (Silvex)
Vinyl chloride

(b)

¢ o o
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Reference: 40 CFR Part 261 et al. EPA 29 March 1990/

(a) If o-, m-, and p-cresol concentrations cannot be differentiated, the
total cresol (D026) concentration level is used. The regulatory
level for total cresol is 200 mg/L.

(b) Quantitation limit is greater than the calculated regulatory level.
The quantitation limit therefore becomes the regulatory level.
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The most significant question is that of "placement." EPA’s proposed
revisions to the National Contingency Plan (53 FR 51435) state that land
disposal restrictions would only be triggered when hazardous wastes are
"placed” in a land disposal unit. Placement is defined as

1'

2.

Depositing wastes in a land disposal unit for the first time.

Removing wastes from one unit and depositing them in another
unit with or without intermediate treatment.

Consolidating wastes from several units into one unit.

Removing wastes from a land disposal unit, treating them, and
redepositing them in the same unit.

Moving vastes entirely within a unit or treating vastes in situ would

not be considered "placement."

Therefore, LDRs would not impact reme“ial

activities in which containment alone or containment with in situ treat-
ment is proposed.

At present, EPA has also proposed two options to reduce the impact

of land disposal regulations on Superfund cleanups:

1.

Excavation, treatment, or redeposition in the same unit or
area of contamination would not constitute land disposal and,
therefore, would not trigger the LDRs.

Vastes that are excavated, treated, and redeposited elsewhere
on the site, in a different, new or existing, unit would not
trigger the LDRs, recognizing that a CERCLA site is essen-

tially one large "unit" for the purpose of making remedial
decisions.
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These options have been proposed for public comment in the Federal
Register.

The PaDER Bureau of Waste Management is responsible for implementation
of RCRA in Pennsylvania. PaDER was granted primacy for implementation
of RCRA in January 1986; however, EPA still retains authority for
implementation of certain portions of the legislation, most notably
many of the provisions of the 1985 HSWA.

7.2.3 Federal/State Drinking Water Standards

The Federal Safe Drinking Water Act (SDVA), passed by Congress in

1974 and amended by the Safe Drinking Water Act Amendments of 1986

(PL 99-339), establishes national interim primary drinking water stan-
dards. Primary drinking water standards are set as maximum contaminant
levels (MCLs). MCLs represent the maximum allowable level of selected
contaminants to which "...it is eéonomically and technologically feasible
to ascertain the level of such contaminant in water in public water sys-
tems." MCLs are developed by EPA based upon maximum contaminant level
goals (MCLGs). MCLGs are nonenforceable health goals at which "...no
known or anticipated adverse effects on the health of persons occur and
which allowv an adequate margin of safety." The SDVA tasks EPA with
development of MCLs and MCLGs for drinking water contaminants. Pursuant
to the SDVA, EPA sets MCL standards for drinking water contaminants "as
close to the MCLGs as is feasible," where feasible means, "feasible with
the use of the best technology, treatment techniques, and other means,
vhich the Administrator finds, after examination for efficacy under field
conditions and not solely under laboratory conditions [to be] available
(taking costs into consideration)."

The SDWA also calls for EPA to establish health advisories for contami-
nants found in drinking water. Various advisories including one day,
ten day, longer term, and lifetime advisories have been developed for
many drinking water contaminants. Appendix C includes a summary table
identifying the MCLs, MCLGs, and drinking water health advisories for
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certain environmental contaminants that have been finalized or proposed

s of October 1989. Thi
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ed by EPA as health
assessments of other environmental contaminants are compiled. EPA is
also directed under the SDWA to establish secondary maximum contaminant
levels (SMCLs). SMCLs address aesthetic considerations such as odor,
turbidity, and taste. SMCLs issued to date by EPA are also included in

Appendix C.

Under Section 121 of CERCLA, remedial actions must require "...a level
or standard of control that at least attains Maximum Contaminant Level
Goals established under the Safe Drinking Water Act...." EPA’s ground
wvater quality guidance encourages that a remedial action should attain

MCLGs for ground wvater or surface vater vhen the MCLG is above zero.

==L ¥Qits w2 225 Vel aw SwwY S-S

Vhere the MCLG has been set at zero, "...the MCL promulgated for that
contaminant under the SDVA shall be attained..." (EPA 1990). Under
certain circumstances, howvever, a waiver of the requirement to meet

all ARARs, such as MCLs, can be attained and a less stringent alternate
concentration level (ACL) may be set and approved. Under nev Section
121(d)(2)(B)(ii) of SARA, ACLs cannot be established

"...if the process assumes a point of human exposure beyond the
facility boundary. The only exception is in cases of a known or
projected point of entry of groundwater to which such a standard
would apply, into surface water which is a reasonable distance
from the facility boundary. If at such points of entry, or at
any point dovwnstream where accumulations of constituents may
occur, there will be no statistically significant increase of
such constituents in the surface water from such groundwater,
and there are enforceable measures that preclude human exposure
at any point between the facility boundary and points of entry
into surface water, an alternate concentration level process may

assume such points of entry into surface water as the point of
human exposure.”

EPA’s "Interim Guidance on Compliance With Applicable or Relevant and
Appropriate Requirements, July 1987" indicates that "for water that is or
may be used for drinking, the Maximum Contaminant Levels (MCLs) set under
the Safe Drinking Water Act are generally the applicable or relevant and
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certain environmental contaminants that have been finalized or proposed
as of October 1989. This list is continually updated by EPA as health
assessments of other environmental contaminants are compiled. EPA is
also directed under the SDVA to establish secondary maximum contaminant
levels (SMCLs). SMCLs address aesthetic considerations such as odor,
turbidity, and taste. SMCLs issued to date by EPA are also included in
Appendix C.

Under Section 121 of CERCLA, remedial actions must require "...a level
or standard of control that at least attains Maximum Contaminant Level
Goals established under the Safe Drinking Water Act...." EPA’s ground
wvater quality guidance encourages that a remedial action should attain
MCLGs for ground water or surface water when the MCLG is above zero.
Where the MCLG has been set at zero, "...the MCL promulgated for that
contaminant under the SDWA shall be attained..." (EPA 1990). Under
certain circumstances, however, a waiver of the requirement to meet
all ARARs, such as MCLs, can be attained and a less stringent alternate
concentration level (ACL) may be set and approved. Under new Section
121(d)(2)(B)(ii) of SARA, ACLs cannot be established

"...if the process assumes a point of human exposure beyond the
facility boundary. The only exception is in cases of a known or
projected point of entry of groundwater to vhich such .a standard
would apply, into surface water which is a reasonable distance
from the facility boundary. If at such points of entry, or at
any point downstream where accumulations of constituents may
occur, there will be no statistically significant increase of
such constituents in the surface vater from such groundwater,
and there are enforceable measures that preclude human exposure
at any point between the facility boundary and points of entry
into surface water, an alternate concentration level process may
assume such points of entry into surface water as the point of
human exposure."

EPA’s "Interim Guidance on Compliance With Applicable or Relevant and
Appropriate Requirements, July 1987" indicates that "for water that is or
may be used for drinking, the Maximum Contaminant Levels (MCLs) set under
the Safe Drinking Water Act are generally the applicable or relevant and
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appropriate standards." Section 300.430(e)(2)(B) of EPA’s revised ;
clarifies and restates this guidance. Therefore, MCLs will be used
the cleanup standard for ground water at this site.

In Pennsylvania, the State has primacy for the Safe Drinking Vater
Act, and has adopted the Federal primary and secondary drinking water:
standards. Table 7-2 summarizes the water quality limits that will
govern remedial actions at the Marsh Run Park site. The PaDET Bureau
of Community Environmental Control is responsible for administration
of the SDVA in Pennsylvania.

PaDER has issued a Proposed Ground Vater Quality Protection Strategy
(dated December 1989) that addresses site remediation of contaminated
ground vater. Section IV, "Assessment and Remediation,” identifies
ground vater cleanup goals as follows:

"When remediation results in contaminants remaining on the site
above background levels, the owner/operator will not be released
from liability. It is assumed that, where it is technologically
infeasible to achieve background levels, and where health and
environmental protection levels have been achieved, additional
remediation to approach background levels will not be required
unless the Department finds additional information or unforeseen
or changed circumstances, such as newly identified contaminants
on the site, new toxicological information on the contaminants
that shows that a risk to public health or the environment still
exists, a determination that information about the site has been
falsified or a determination that additional remediation has
become technologically feasible. In such cases, the Department
may require the application of any newly developed technology at
the site as it becomes available and technologically feasible for
the owner/operator to do so, provided that application of the new
technology will not cause more environmental harm than the
contaminants.

Human health-based protection levels will be based on the more
stringent of promulgated Maximum Contaminant Levels (MCLs) or
Secondary Maximum Contaminant Levels (SMCLs). If no promulgated
MCL or SMCL for a parameter exists, the Department will develop
protection levels for threshold (non-carcinogen) and non-
threshold (carcinogen) parameters as follows:

1. Threshold - application of margins of safety to the

results of toxicity testing to prevent the occurrence of a
threshold effect.
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TABLE 7-2

MAXTMUM CONTAMINANT LEVELS (MCLs) FOR SELECTED CONTAMINANTS
IN VATER SUPPLY SYSTEMS IN PENNSYLVANIA

(a)
(b)
(c)
(d)

Compound

Volatile Organics

\Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
1,1,1-Trichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
Vinyl Chloride
Carbon Tetrachloride
Tetrachloroethene
Toluene
Xylenes
Benzene
Ethylbenzene

l1,1,2-Ttichloroethane
PAHs [Benzo(a)Pyrene]

Inorganics

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Cyanide
Fluoride
Lead
Mercury
Nickel
Selenium

Final MCL, unless otherwise noted.
Proposed MCL.
Tentative MCL.

This listing is not a complete listing of all compounds for which

MCL (ug/L)(®)

10.0/5.0¢(®)
50.0
1,000.0(‘)/5,ooo.o§:§
172
}g(a)/S.o(:)
50 )/1oo.ogb;
b 00.0¢e)
4,000.0
5.0
2.0
(e)
100.0
10(8)/50.0(P)

MCLs have been developed. It is meant to represent only compounds
that have been previously detected in ground water or surface vater

sampling at Marsh Run Park.




2. Non-threshold - Use of a risk management level on ong
excess case of cancer in a population of one million (1 x 107 ")
over a 70-year lifetime. For those carcinogens for which cancer
potency (slope factor) values have not been developed, the
Department will set protection levels as not detectable by the

most sensitive analytical procedure or at a background, whichever
is greater.

For parameters with insufficient toxicity data, the Department
may use data on related chemicals in developing protection
levels."

7.2.4 Federal Ambient Water Quality Criteria

The Federal Vater Pollution Control Act, as amended by the Clean Vater
Act of 1977 and the Vater Quality Act of 1987, commonly known as the
Clean Vater Act (CWA), was enacted to "...restore and maintain the
chemical, physical, and biological integrity of the Nation’s waters."
Section 303 of the CWA establishes levels of specified pollutants that
ambient water can contain and still be suitable for certain uses (i.e.,
recreation, fish and wildlife, water supply, agricultural, and industrial
use). Section 301 of the CWA identifies criteria for listing toxic
pollutants and establishing effluent guidelines and pretreatment stan-
dards. Section 307 establishes effluent standards for pretreatment and
toxic substances based upon Best Available Technology (BAT) for control.

Federal ambient water quality criteria documents currently have been
published for pollutants listed as toxic under CVA. These criteria are
unenforceable guidelines that may be used by states to set surface water
quality standards. Under SARA, remedial actions must attain a level ’

of standard of control equivalent to these criteria unless a waiver
has been granted.

The water quality criteria are generally listed in categories represen-
tative of differing surface water use designations. Concentrations
represent the maximum level of a contaminant that, if not exceeded,
should protect most aquatic life against acute and chronic toxicity.
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Vater quality criteria that have been published by EPA as of January ff
are listed in Appendix D.

CVA authorizes establishment of the National Pollutant Discharge
Elimination System (NPDES). NPDES regulates direct discharges into E
navigable waterways. All discharges are subject to NPDES permits vhifj
set limits on water quality of discharges based on the provisions of :
sections 301, 303, and 307 of the CWA.

For the Marsh Run Park project, the CWA will apply to discharge of 3
effluent from onsite water treatment processes, if such processes are
used. Regulations concerning effluent water quality are addressed in
40 CFR 122 and 123. The Commonwealth of Pennsylvania is authorized b
EPA to administer the NPDES program (40 CFR 123) through Pennsylvania
Clean Streams Law. The Bureau of Water Quality Management in PaDER i
responsible for administration of the NPDES program in Pennsylvania.

In addition to NPDES considerations, Sections 401 and 404 of the CWA
address minimization of aquatic impacts associated with the discharge
of £ill material from wetlands. Federal Executive Orders 11988 and 1
state procedures for floodplain management and wetland protection.

7.2.5 State Vater Quality Standards

Pennsylvania’s Water Quality Standards [Pennsylvania (Pa.) Code,
Title 25--Environmental Resources, Chapter 16--Water Quality Toxics J
Management Strategy--Statement of Policy], Adopted 10 March 1989, and
Chapters 91-95 and 97 of Title 25 govern Pennsylvania’s administration
of the Federal Clean Vater Act. Pennsylvania, in its CVA implementa-
tion responsibility, has developed water quality criteria for toxic
substances. Pennsylvania’s water quality criteria are presented in
Appendix D. These water quality criteria are used as the basis for
development of effluent limits in NPDES permits in Pennsylvania and are |
addressed in Title 25, Chapter 93--Water Quality Standards. The proce- :
dures for NPDES applications, permitting, and monitoring are addressed
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in Pa. Code, Title 25--Environmental Resources, Chapter 92--National
Pollutant Discharge Elimination System. Title 25, Chapter 95--Wastewater
Treatment Requirements sets forth waste treatment requirements for all
discharges and procedure for special circumstances including discharges
to lakes, ponds, and impoundments. Chapter 97--Industrial Vastes applies
to the discharge of industrial wvastes to waters of the Commonwealth.
Chapter 101--Special Vater Pollution Regulations sets forth specific
provisions concerning discharge of industrial wastes to Pennsylvania
vaters. Since Marsh Run Park is not currently listed on EPA’s NPL,

it will be necessary to apply for an NPDES permit for onsite waste
treatment units that will discharge to waters of the Commonwealth.

7.2.6 State and National Air Quality Standards

In response to the Clean Air Act (CAA) of 1971 and subsequent amendments,
EPA has established National Ambient Air Quality Standards (NAAQS).
NAAQS are primary (health based) and secondary (welfare based) standards
established for control of specific air emissions, as identified in
Section 109 of the CAA. Table 7-3 identifies the NAAQS identified to
date by EPA.

In addition to the NAAQS, pursuant to Section 112 of the Federal Clean
Air Act, EPA has identified pollutants "...for which no ambient air

quality standard exists, but that cause or contribute to air pollution

that may reasonably be anticipated to result in an increase in mortality,
or in serious irreversible or incapacitating reversible illness." EPA
has developed National Emissions Standards for Hazardous Air Pollutants
(NESHAPs) for eight air contaminants as of December 1989. A listing of
contaminants for which NESHAPS have been promulgated is presented in
Table 7-4. These standards will be applicable to remedial activities
resulting in airborne discharges from the site.

EPA has also established New Source Performance Standards (NSPS) under

Section 111 of the CAA. These standards apply to specific types and
target one or more compounds discharged by the source type. The NSPS
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TABLE 7-3 EPA AMBIENT AIR QUALITY CRITERIA (NAAQS)

COncentration(a)
Chemical (ug/m3)

Carbon Monoxide | 40,000 (1 hour)gg;

10,000 (8 hours)
Hydrocarbons (nonmethane) 160 (3 hours)(b)(c)ggg

20 ppd
Lead 1.5 (90 days)
Nitrogen Dioxide 100 (1 year)(f)
Particulate Matter 260 (24 hours)gb;
75 (24 hours) g
Ozone 235(h)
Sulfur Dioxide 80 (1 yeat)(e)
(a) National Ambient Air Quality Standards.
(b) Annual maximum concentration is not to be exceeded more than once
per year.
(c) As a guide in devising implementation plans for achieving oxidant
standards.

(d) Not adopted by the Maryland Air Management Administration.
(e) Code of Maryland Regulations.
(f) Annual arithmetic mean concentration.
(g) Annual geometric mean concentration.
(h) The standard is attained vhen the expected number of days per

calendar year vith maximum hourly average concentrations above
0.12 ppm is equal to or less than one.




TABLE 7-4. SUMMARY OF NESHAPS PROMULGATED BY EPA UNDER SECTION 112 OF THE CLEAN AIR ACT.

EPA'S TOXIC POLLUTANT EVALUATION
AND_CONTROL PROGRAN'
Preliainary Health Detailed Intent to List Decision not Listed Under NESHAP NESHAP
and Source Screening Assessment Section 112 to Section 112° Proposed Promulgated
Propylene Oxide” Chlorine and HCI® Chromivm Toluene Asbestos Benzene Mercury
Ammonia’ Phosgene® Carbon tectrachloride POM Beryllim Coke-oven emmissions  Beryllim
Styrene’ Acetaldehyde’ Zthylene nxide Crc-113 Vingl chloride Asbestos
Ethyl Chloride Acrolein® , Chlorofor Mathy] chloroform Coke-oven eaissions Ving) chloride
Methyl Methacrylate’  Hydrogen sulfide’ Ethylene dichloride Mapganese Benzens Benzene
Melelc Anbydride’ Beryllim?® Codniim Chlorobenzenes Arsenic Radionuclides
Phthalic Anhydride’  Dibenzofurans® 1-3-Butadiene Vinglidene chiloride Radiosuclides Arsenic
Florjdes & Comps. Asbestos2 Bothylene chloride Hexachlorocyclo- Hercury
Phosphorus & Comps.  Dloxins® Perchlorosthylens pentadiene
Hydrocyanic acid ’ Formaldebyde Trichloroethylene Chloroprene
Selenim § Conps.® Toluene disocyanate® Aerplonitrileld
Mercuric Chloride® Methy) isocyanste® Wickel
Broalne & Inorganic Mineral fibers® Phenol
Coopounds Epichlorohydrin® Copper

Metbanol® Zioc/slnc oxide
Contaminant asbestos® Epichlorohydrin

Naphthalene

Sodiws Rydroxide

As of January 31, 1989 (recelved from U.S. Envirommental Protection Agency, Research Triangle Park, NC).

Reassessment of original health effects informatiom.

Referred to States for evaluation.

EPR 1s algo regulating wood stove emissions and munlcipal vaste combustor emissions under section 111 (Mew Source Peforsance Standards)
which will siginficantly reduce the toxic components of these emisslions. Onboard controls for gasoline vapors fram vehicle refueling are
being developed under Title I1 of the CMA.

Reassessed based on noncancer health effects.

Ongoing

Incorporated into Source Category Ranking Systes. Pollutant specific determination will not be made.

Hold

Promoted initiatives undervay In 2 States.

N -
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would apply to implementation of an onsite incinerator at the Marsh
Run Park site.

PaDER has adopted in its entirety the Standards of Performance for New
Stationary Sources, promulgated in 40 CFR Part 60 by the Administrator
of EPA pursuant to Section 111(b) of the Federal Clean Air Act (U.S.C.
Section 7411). PaDER has also adopted in its entirety the NAAQS (Sec-
tion 109 of CAA) and the NESHAPs (Section 112 of CAA). Air pollutant
discharges are regulated under Pa. Code, Title 25--Environmental
Resources, Subpart C--Protection of Natural Resources, Article III--Air
Resources, Chapter 121 (Pennsylvania Air Pollution Control Regulations)
and Pa. Code, Title 35--Health and Safety, Chapter 23--Air Pollution
(Pennsylvania Air Pollution Control Act).

Permits are required for any onsite stationary air pollution source as
indicated in Section 4006.1 of the Pennsylvania Air Pollution Control
Act. Permitting and approval of onsite hazardous air pollutant sources
are addressed in Chapter 127 of the Pennsylvania Air Pollution Regula-
tions. Chapter 128 of the Pennsylvania Air Pollution Regulations
addresses other ARARs that require compliance during remedial alterna-
tive implementation, including standards for fugitive emissions [para-
graph (para.) 123.1], particulate matter emissions (para. 128.11), odor
emissions (para. 123.31), and visible emissions (para. 123.41-123.43).
In addition, emissions are subject to all other requirements of the CAA.

7.2.7 Other Action-Specific Federal ARARs

The following is a listing of other Federal regulations that may be
action-specific ARARs, depending on the remedial action selected.

Occupational Safety and Bealth Administration (OSHA) Health
and Safety Requirements (29 CFR, Parts 1910, 1926, and 1904).
Addresses requirements for worker safety during remedial

investigation and remedial action activities at hazardous
waste sites.
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. Department of Transportation (DOT) Rules for Hazardous
Materials Transport (49 CFR, Parts 107, 171.1-500). Addresses
requirements for marking, manifesting, handling, and transport
of hazardous materials; applicable if offsite treatment or
disposal of v#stes is required.

. Threshold Limit Values, American Conference of Governmental
Industrial Hygienists (ACGIH). Provides standards for
respiratory protection; applicable to air concentrations
during remedial activities.

7.2.8 Other Action-Specific State ARARs

In addition to the Federal and State ARARs addressed previously, the
following State regulations may be action-specific ARARs, depending
on the remedial alternative selected.

. Pennsylvania Clean Streams Law - Chapter 102 (25 Pa. Code,
Chapter 102). Provides requirements for erosion and sediment
control provisions for earth-moving activities; jointly
administered by PaDER Bureau of Soil and Vater Conservation
and York County Soil Conservation District.

. Pennsylvania Dam and Safety Encroachments Act of 1978
(25 Pa. Code, Chapter 105). Provides regulations related
to encroachments in wetlands areas; administered by PaDER
Bureau of Water Resources Management, Division of Rivers
and Vetlands.

. Pennsylvania Flood Plain Management Act of 1978
(25 Pa. Code, Chapter 106). Provides regulation of
obstructions constructed, owned, or maintained by a political

subdivision of the Commonwealth located within the 100-year
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floodplain as delineated by FEMA Flood Hazard Boundary Maps;
administered by PaDER Bureau of Dams and Waterway Management.

. Pennsylvania Water Well Drillers License Act of 1956
(25 Pa. Code, Chapter 107). Provides for licensing of well
drillers, well construction records, well abandonment, and

pollution prevention of underground waters; administered by
PaDER Bureau of Topographic and Geologic Survey.

. Pennsylvania Historic Preservation Act of 1978
(71 Pa. Statutes, Section 1047.1 et. seq.).

. Pennsylvania Solid Vaste Management Act of 1980 (25 Pa. Code,
Chapter 75). Addresses requirements for identification, stor-
age, collection, treatment, processing, and disposal of non-
hazardous (Subchapter D) and hazardous (Subchapter C) wvastes,
and addresses State implementation of RCRA; administered by
PaDER Bureau of Vaste Management.

7.2.9 Circumstances In Which ARARs May Be Vaived

Pursuant to Section 300.430(£)(3) of CERCLA and Section 504(e) of the
Pennsylvania Hazardous Sites Cleanup Act (BSCA), several conditions
presently exist under which all ARARs need not be attained. These
vaivers apply only to meeting ARARs with respect to remedial activities
occurring onsite. A wvaiver must be invoked for each ARAR that will not
be attained or exceeded. Other statutory requirements, such as that
remedies must be cost-effective, cannot be waived.

The six criteria for waivers of ARARs provided for by CERCLA Section
121(d)(4) are as follows:

1. The remedial action selected is only part of a total remedial
action that will attain such level or standard of control
wvhen completed.
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2. Compliance with such requirement at the facility will result
in greater risk to human health and the environment than
alternative options.

3. Compliance with such requirement is technically impracticable
from an engineering perspective.

4. The remedial action selected will attain a standard of
performance that is equivalent to that required under the
othervise applicable standard, requirement, criteria, or
limitation, through use of another method or approach.

5. WVith respect to a State standard, requirement, criteria, or
limitation, the State has not consistently applied (or demon-
strated the intention to consistently apply) the standard,
requirement, criteria, or limitation in similar circumstances
at other remedial actions.

6. In the case of a remedial action to be undertaken solely
under Section 104 using the Fund, selection of a remedial .
action that attains such level or standard of control will
not provide a balance between the need for protection of
public health and welfare and the environment at the facility
under consideration, and the availability of amounts from the
Fund to respond to other sites which present or may present a
threat to public health or welfare or the environment, taking
into consideration the relative immediacy of such threats.

Criterion No. 6 is not applicable for this project since the Marsh Run
Park site is not an NPL site and funding is not provided for by the
Superfund. One additional criterion from Section 504 of the HSCA is
applicable for this project. It states that PaDER may modify an ARAR
if "the remedial action selected will not provide for cost-effective
response."

7-15
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7.3 REMEDIAL ACTION OBJECTIVES

Based upon the results of the RI and the baseline risk assessment

(public health and environmental evaluations), general, conceptual-level
remedial action objectives for the Marsh Run Park site have been devel-
oped. Remedial action alternatives are long-term permanent remedies that
minimize or prevent hazardous substance releases from the site. Pursuant
to SARA, remedial alternatives will include a preference for permanent
treatment and/or destruction of contaminants at the site. The specific
remedial action objectives for the Marsh Run Park site are

1. Reduce or eliminate the chlorinated solvent contamination
present in the bedrock aquifer to ground-water cleanup levels
(MCLs). The cleanup standards to be achieved for volatile
organic contaminants are as follows:

trichloroethene - 5 ug/L
cis-1,2-dichloroethene - 70 ug/L
trans-1,2-dichloroethene - 100 ug/L
vinyl chloride - 2 ug/L
tetrachloroethene - 5 ug/L

2. Reduce or eliminate metals and volatile organic solvent
contamination present in the shallow saturated zone to
ground-vater cleanup levels (MCLs). VOC cleanup levels
are listed above. The cleanup standards to be achieved
for inorganic contaminants are as follows:

Arsenic - 30 ug/L
Barium - 5,000 ug/L
Beryllium - 0.5 ug/L
Cadmium - 5 ug/L
Chromium - 100 ug/L
Copper - 1,300 ug/L
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Cyanide - 200 ug/L
Lead - 5 ug/L
Mercury - 2 ug/L

3. Reduce or eliminate the threat to future ground-water contam-
ination by containment, treatment, or removal of the solvent
contamination source area within the landfill, as identified
based on the RI and the VOSS.

4. Reduce or eliminate future contaminant releases to Marsh Run
Creek and the Susquehanna River through surface water or
sediment pathways.

5. Reduce or eliminate future contaminant releases to Marsh Run
and the Susquehanna River through ground-water pathways.

It should be noted that cleanup of surface water at the site should
address contamination emanating from Marsh Run Park only. It has been
established that volatile organic solvent and metals contamination has
been identified in surface water samples upstream of the Marsh Run site.
This observation indicates that an upstream source is partly responsible
for observed contamination identified in Marsh Run Creek. Furthermore,
the risk assessment indicates that the contamination levels identified
in surface water and sediment samples, both at and upstream of the Marsh
Run Park site, do not represent a public health risk. Therefore, reme-
diation of surface water at the site will consist only of prevention of
future contaminant releases, via surface vater or ground-vater pathways,
from the Marsh Run Park site. Restoration of surface water to ambient
water quality criteria levels will not be a component of this FS.

7.4 GENERAL RESPONSE ACTIONS

Based upon the information obtained through the RI and previous inves-
tigations and the remedial action objectives, an inventory of general
response actions for the Marsh Run Park site was developed. The response
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actions were developed to identify the universe of technologies that have
demonstrated promise in remediation of site problem areas similar to that
identified at the Marsh Run Park site. Evolving technologies, such as
those being demonstrated under EPA’s Superfund Innovative Technology
Evaluation (SITE) program and technologies under investigation and devel-
opment through the DOD Installation Restoration Program, were examined

in addition to traditionally accepted remedial action technologies. A
summary of general response actions is presented in Table 7-5. The iden-
tified response actions and technologies include source-control measures
and ground-water control measures. The "No Action" alternative was used
as a baseline to evaluate comparative advantages/disadvantages of other
alternatives.

Remediation of the Marsh Run Park site addresses two potential problem
areas: (1) source area remediation, and (2) ground-water contamination.
Surface water and sediment contamination were not addressed, pursuant to
the results of the baseline risk assessment. Contamination of surface
soil was not identified as a problem area, since surface soil in the
former landfilled area was uncontaminated clean £ill deposited on the
site by the current owner. Chemical analysis of surface soil samples
initiated by both the Army and PaDER did not identify contaminant levels
of concern in the surficial soils at the Marsh Run Park site. Further-~
more, the RI risk assessment concluded that the surface soils did not
represent a public health risk in accordance with current EPA risk
assessment guidance.

7.5 DETAILED ASSESSMENT OF REMEDIAL ALTERNATIVES
The purpose of developing remedial action alternatives is to provide
a range of potential techniques that comply with the general response

actions and remedial action objectives for the Marsh Run Park site.

Pursuant to review of the ARARs for this project, it is apparent that
any remedial action selected (with the exception of the "No Action"
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TABLE 7-5 GENERAL REPSPONSE ACTIONS AND ASSOCIATED REMEDIAL TECHNOLOGIES FOR MARSH RUN PARK LANDFILL,
FAIRVIEV TOVWNSHIP, PENNSYLVANIA

General Response Actions

i
Remedial Technology Types
and Process Options

Site Problems Primarily
Addressed by Technologies

No Action

Institution Actions

Source Area Containmeht Actions

Ground-Vater Collection/Treatment Actions

None

Monitoring
Access Restrictions
Site Security

. Pencing

Capping Techniques
. Compacted Clay
. Flexible Membrane Liner
. RCRA Multimedia Cap

Vertical Barriers
. Slurry Vall
. Sheet Pile Barrier

-Horizontal Barriers

. Bottom Sealing

Surface Diversion/Collection
. Grading/Revegetation
. Dikes and Berms
. Terraces and Benches

Ground-Vater Extraction
. Extraction Wells

. Extraction/Injection Vells

Subsurface Drains
. Interceptor Trenches

None

Human/Vildlife Contact
wvith site contaminants

Surficial Infiltration:
Subsurface Soils,
Bedrock Aquifer,
Surface Water,
Sediments

Bedrock Aquifer, Shallow
Saturated Zone
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TABLE 7-5 (Cont.)

Remedial Technology Types Site Problems Primarily
General Response Actions and Process Options Addressed by Technologies

Ground-Vater Collection/Treatment Actions Physical/Chemical Treatment
(Cont.) . Activated Carbon Adsorption
. Air Stripping
. UV Oxidation
. Physical/Chemical Precipitation

Biological Treatment
. Aerobic Bioreactor
. Anaerobic Bioreactor

Offsite Treatment
. Publicly Owned Treatment Works (POTV)
. RCRA Disposal Facility

In Situ Treatment
. Bloremediation
. Aeration

Onsite Discharge
. Marsh Run Creek

Offsite Discharge
. Susquehanna River
. POTW
. Deep Vell Injection

Source Area Treatment Actions Excavation
. Excavation/Removal
. Excavation/Treatment
. Selective Excavation



TABLE 7-5 (Cont.)

General Response Actions

Remedial Technology Types
and Process Options

Site Problems Primarily
Addressed by Technologies

Source Area Treatment Actions
(Cont.)

Collection Actions

Onsite Treatment
Physical/Chemical Processes
. Soil Vashing/Extraction
. Stabilization/Solidification
. Chemical Oxidation/Reduction

Biological Processes
. Aerobic Bioreactor
. Anaerobic Bioreactor
. Landfarming

Thermal Processes
. Lov-Temp. Thermal Stripping
. Wet Air Oxidation
. Rotary Kiln Incineration
. Infrared Incineration

In Situ Treatment
Physical Processes
. Soil Venting

Chemical Processes
. Soil Flushing

Biological Processes
. In Situ Bioremediation

Thermal Processes
- In Situ Vitrification
. RF Heating

Gas Control Technologies
. Passive Perimeter Gas Control
. Active Gas Venting

Source Area Contribution
to Bedrock Aquifer
Contamination

Surface Soils,
Subsurface Soils

Ground Vater

Subsurface Soils,
Shallov Saturated
Zone Vater
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alternative) would need to consider ground-water treatment. Conse-
quently, the alternatives described herein are divided into source-area
alternatives and ground-wvater alternatives. It is recognized that all
remedial actions (except the No Action alternative) would need to select
one source-area alternative and one ground-water alternative so that

the final alternative would address both source-area and ground-water
considerations.

The dévelopment and screening of alternatives presented in this section
has been conducted in accordance with EPA’s "Guidance for Conducting
Remedial Investigation and Feasibility Studies Under CERCLA" (EPA 1988).

Table 7-6 summarizes the alternatives that were developed for detailed
examination in the FS. The following sections briefly outline the
alternatives identified in Table 7-6.

7.6 SOURCE-AREA ALTERNATIVE NO. 1: NO ACTION WITH SITE CONTROL

7.6.1 Description

The "No Action" alternative was presented as a baseline against which
other remedial measures were compared. EPA requires that the No Action
option be examined in detail during the remedial alternatives evaluation
phase. No further action would be taken to remediate the contaminated
source area under this alternative. Institutional actions would be ini-
tiated to minimize potential exposure to subsurface and ground water site
contamination. Specific institutional actions to be implemented would be
increased site security, deed restrictions, and ground-water monitoring.

Site security would be upgraded by constructing a perimeter fence

around the site to restrict unauthorized access. Approximately 1,500 ft
of fencing would be required to tie in to existing DOD fencing along the
vest and south boundaries of the Marsh Run Park site. A gate would be
provided to allow access to Marsh Run Road. The gate would remain locked
at all times.
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TABLE 7-6 REMEDIAL ALTERNATIVES EXAMINED DURING THE FS FOR THE PORMER
MARSH RUN FIELD LANDFILL SITE, FAIRVIEW TOWNSHIP, PENNSYLVANIA

Source-~-Area Alternatives

. No Action

. No Action with Site Control

. Capping with Surface Vater and Gas Controls
. Excavation with Offsite Treatment

. Excavation with Onsite Thermal Treatment

. In Situ Soil Venting

. In Situ Soil Flushing/Bioremediation

« In Situ Vitrification

. Selective Excavation with Offsite Treatment

Ground-Water Alternatives

. Extraction/Carbon Adsorption/
Discharge to Marsh Run Creek

. Extraction/Air Stripping/
Discharge to Marsh Run Creek

. Extraction/Onsite Aerobic Bioreactor/
Reinjection to Aquifer

. Extraction/UV Oxidation/
Discharge to Marsh Run Creek

(Alternative 1A)
(Alternative 1B)
(Alternative 2)
(Alternative 3A)
(Alternative 3B)
(Alternative 4)
(Alternative 5)
(Alternative 6)
(Alternative 7)

(Alternative 1)

(Alternative 2)

(Alternative 3)

(Alternative 4)




Deed restrictions that could be applied to the property could limit
the type and location of allowable development on the site, and could
prohibit the use of ground water from the site for drinking water
purposes.

Ground-vater monitoring would be conducted to monitor the concentra-
tion of contaminants in both the surficial and deep aquifer over time.
Ground-wvater monitoring would be conducted on a quarterly basis for the
first year and semiannually thereafter. Existing monitoring wells would
be used. One new monitoring well would be installed downgradient of
observed deep aquifer contamination to monitor movement of contaminants

from the source area.

The NCP requires consideration of the No Action option as a stand-alone
remedial action. For the FS, the No Action option was examined both as

a stand-alone action and as a source-area alternative in conjunction with
a ground-water alternative to address remedial action objectives for the
site.

7.6.2 Compliance with ARARs

This alternative will comply with the Pennsylvania Water Well Drillers
License Act of 1956 during monitoring well installation.

ARARs which are not complied with for this alternative are the MCLs
developed by the EPA in response to the Safe Drinking Water Act, and
wvhich Pennsylvania has adopted for all waters of the state, includ-

ing ground water. The alternative also does not comply with the
Pennsylvania Hazardous Sites Cleanup Act which governs remediation of
hazardous waste sites; it does not comply with RCRA 40 CFR 264 (Standards
for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities). '
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7.7 SOURCE-AREA ALTERNATIVE NO. 2: CAPPING WITH SURFACE VATER AND
GAS VENTING CONTROLS

7.7.1 Description

This alternative involves closure of a designated area with a multi-
layered cap system. The cap would be constructed over the former
landfill area and the VOC-contaminated area immediately north of the
landfill. A total of approximately 6 acres would be capped.

The purpose of the cap is to minimize infiltration of precipitation
through the contaminated zones and thus minimize contaminant transport
into the water systems and soil. The cap would be designed in accordance
with Pennsylvania Department of Environmental Resources (PaDER) closure
standards and would have the following features:

. The cap would be designed to minimize erosion and promote
drainage by construction of a 3 percent minimum closure grade,
establishment of vegetative measures, and stormwater manage-
ment.

A 2-ft-thick compacted clay liner (permeability <1 x 107’
cm/sec) would be constructed above the existing £ill area.

A synthetic membrane liner serving as a hydraulic barrier
would be placed over a prepared subbase to limit infiltration.

. A drainage layer consisting of sand or synthetic material

(geonet) would be placed over the membrane liner to convey
liquid off the cap.
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. Soil would be placed over the drainage layer (separated by
a synthetic filter or geotextile) to protect the liner and
drainage system. This layer would have a 2-ft minimum thick-
ness and would also have sufficient thickness to prevent frost
penetration. The uppermost portion of the 2-ft layer would
be a 6-in. topsoil layer to support vegetative growth.

. Provision of PVC passive gas vents would prevent trapping
of methane and other landfill gases within the capped area.

. A piping system would surround the perimeter of the cap to
transmit vater collected in the drainage layer away from the
cap.

The area to be capped would require stripping, grading, and offsite fill
to establish proposed closure grades. It is estimated that 38,000 yd3 of
offsite soil would be necessary. The disturbed area would require storm-
wvater, sediment, and erosion control devices, such as swales, berms,
control ponds, and silt fencing. The extent of areal limits of the cap
would be as determined by findings of the EM survey completed for the RI
and the volatile organics source survey conducted during the FS.

‘Post-action ground-vater and surface-water monitoring will be required

to assess the long-term effectiveness of capping as a containment

action. Quarterly monitoring of ground vater from the surficial aquifer,
downgradient vells, and from the surface water and sediments of Marsh Run
Creek and the Susquehanna River would be conducted for the first year
after implementation of remedial actions, and annually thereafter.

7.7.2 Compliance with ARARs

This alternative satisfies RCRA 40 CFR Par 264.310 (Closure and Post-
Closure Care) due to its ability to minimize the infiltration of precipi-
tation into the source area. The passive gas venting system will comply
with National Ambient Air Quality Standards established in response to
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the Clean Air Act of 1971 and subsequent revisions. The remedial action
activities for capping will comply with OSHA health and safety require-
ments for worker safety as well as Threshold Limit Values for air concen-
trations established by the American Conference of Governmental Hygien-
ists (ACGIH). The alternative will comply with the Pennsylvania Clean
Streams Law vhich provides for erosion and sediment control; it will
comply with the Pennsylvania Dam and Safety Encroachment Act of 1978
vhich protects wetlands; it will comply with the Pennsylvania Flood

Plain Management Act of 1978 which regulates construction in areas
located within the 100-year floodplain.

In combination with one of the ground water treatment alternatives (see
Sections 7.13 through 7.16), this alternative will comply with the MCLs
established by EPA and adopted by the State of Pennsylvania under the
Safe Drinking Vater Act for contaminants in drinking water. This alter-
native will also comply with ambient water quality criteria established
under the Clean Water Act in regards to the ground-water contamination.

7.8 SOURCE-AREA ALTERNATIVE NO. 3:
ALTERNATIVE NO. 3A--EXCAVATION/OFFSITE INCINERATION
ALTERNATIVE NO. 3B--EXCAVATION/ONSITE LOV-TEMPERATURE
THERMAL TREATMENT -

7.8.1 Description

Alternative No. 3A

This alternative involves the stripping and stockpiling of clean

cover soils; excavation of the landfill waste and VOC-contaminated soil;
loading of contaminated materials onto trucks; and transportation to a
RCRA-permitted hazardous waste facility for incineration and disposal.
After contaminated materials have been removed, the site will be back-
filled with clean fill material from an offsite source. The existing
clean cover soil material will be replaced, and the site will be
revegetated.
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Based upon the RI report, the estimated fill area is approximately

4.24 acres, with an average depth of about 4 ft. The estimated volume
of £fill is about 30,000 yd3. The nature of the waste material in the
£fi1l is largely unknown; however, it is believed that the site was

used for general refuse disposal. This assumes that the waste constit-
uvents include paper products, plastic, metals, and glass, comprising
50-80 percent of the volume. The remaining 20-50 percent of the volume
is assumed to be soil.

In addition to the former landfill area, characterization studies of the
source area during the FS identified an area of approximately 152,000 ft?
immediately north of the landfilled area in which shallow saturated zone
ground water (4-10 ft below ground) was found to be contaminated with TCE
and other VOCs (Figure 5-8). This VOC area appears to be contributing to
contamination of both the deep aquifer and the landfilled area. Excava-
tion and disposal of soil from this area will also be considered as part
of the source area remedial action. The approximate volume of affected
soil is 17,500 yd3. Therefote, the total estimated volume of contami-
nated material to be addressed under this alternative is approximately
47,500 yd3.

Due to the variety of materials likely to be encountered during excava-
tion, the site layout will be required to have specific areas for materi-
als handling, separation, preparation, and loading. These areas will be
contained within the exclusion zone.

Materials handling areas will have to be lined and bermed to prevent
contamination from moving offsite. Materials handling will be required
to separate the waste according to size, composition, extent of contami-
nation, and ultimate treatment.

The installation of sediment/erosion control devices will be required.

These will include silt fences, sediment/stormwater basins, and storm-
vater diversions to prevent runon and runoff. These measures should be
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conservatively designed and built, as the potential to contaminate the
surface water is great. Dust control measures must also be considered.

As part of the excavation process it will probably be necessary to
devater the vaste area, primarily because the site was originally a
marsh upon which the refuse was deposited. It is likely that ground
vater will infiltrate the excavation pit since ground water has been
identified at 4-7 ft below ground surface in the vicinity of the former
landfill. In addition, rain water will collect in the open excavation.
For these reasons, ground-wvater containment measures may be needed
during excavation, and ground water may need to be contained onsite

and processed through the onsite treatment system (see ground-water
alternatives in Sections 7.13 through 7.16).

During the excavation it will also be necessary to monitor and control
organic ‘vapor and fugitive dust emissions. Respirators may be required
for onsite personnel. It is expected that Level C personal protective
equipment (PPE) will be required for excavation activities, although
certain conditions may warrant use of Level B PPE.

After excavation, the waste material will have to be separated according
to contamination level, compatibility, and size, prior to preparing it
for transportation to an offsite disposal facility. WVastes will be
sampled and analyzed for RCRA hazardous waste characteristics, including
TCLP toxicity. WVastes exhibiting TCLP toxicity in excess of regulatory
levels will be disposed of by incineration. Other wastes may be disposed
of in a RCRA permitted landfill. The primary factors to consider for
incineration are the size, type of incineration process, and the applica-
bility of the process to the waste obtained from the site. Major types
of incinerators are rotary kiln, cement kiln, liquid injection, and gas
fueled. Waste applicability considerations include Btu content (gener-
ally required to be >5,000 Btu/lb), water content, viscosity, halogen
content, metal content, ash content, size, shape, and state (solid,
liquid) of waste materials.
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For disposal at most RCRA-permitted incinerators, waste material must be
packaged into containers (usually 55-gal fiberboard). This process has
the potential to be time-consuming and hazardous to the onsite workers.
There are no RCRA incineration facilities less than 200 mi from the site.
The closest facility is the Rollins Environmental site in Bridgeport, New
Jersey. Other facilities that could process the waste include the ENSCO
facility in Little Rock, Arkansas, and Chem Vaste Management’s Emelle,
Alabama, facility. The closest facility that would accept bulk

wvaste is the former LWD facility in Calvert City, Kentucky.

=122
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Transportation of the waste to the incinerator requires special consider-
ations relating to the vehicle, such as size and safety features. These
features include bed liners, covers, and vents (for liquid containers).
Both the vehicle and driver must be DOT approved. Vehicles should also
be in excellent mechanical wvorking condition. In addition, if the waste
is transported in bulk, compatibility testing is required.

After incineration, it will be necessary to determine if the ash will
have a hazardous or nonhazardous classification for landfill disposal.
Then the nearest acceptable RCRA permitted facility can be located to
receive the remains of the incineration process.

This alternative is expected to be a permanent solution to remediation of
the source area. When completed, Alternative No. 3A should exceed ARARs,
in addition to achieving and maintaining the overall protection of human
health and the environment. This is accomplished through the removal of
the source material from the site and its offsite incineration, which
eliminates the supply of contaminants to the ground water and destroys
the pollutant, subsequently reducing the toxicity, mobility, and volume
of the contaminant.
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Alternative No. 3B

This alternative is basically the same as Alternative No. 3A; however,
instead of transporting the excavated waste to an offsite incinerator,
it is treated onsite with a low-temperature roasting process (400-450 F)
vhich is designed to completely destroy the organics. The process
utilizes a mobile unit which is similar to conventional incinerators
but operates at a much lower temperature. It is treated onsite with a
lov-temperature roasting process that operates at a temperature range
of 400-500 F and completely strips the volatile organics from the soil
through evaporation. The volatiles are then recovered or destroyed
using conventional methods such as carbon adsorption or through a flame
afterburner. After treatment with this process, the soil is restored
to an uncontaminated condition vhich is then suitable for backfill as

a delisted waste pursuant to EPA Land Disposal Regulations (LDR)
considerations as specified in 40 CFR 268.

The full-scale system has four major components:

1. Solids Handling System
2. Hot 0il Heating System
3. Gas Handling System

4. Vater System

The solids handling system screens the waste prior to feeding it into

the thermal processing unit, where a temperature of 400 F is maintained
by the hot o0il heating system. The heating system can run on propane,
natural gas, or oil and provides heat to the soil through the circulation
of the hot o0il. The gas handling system carries the volatiles through

a condenser, then an afterburner to destroy the volatiles. The water
system handles the condensate by first running it through an oil/water
separator and then through carbon adsorption units.
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The low-temperature stripping system can process a wide variety of
soils with differing moisture and contaminant concentrations, and its
effectiveness has been proven to remove over 99.9 percent of the
volatile organics from the soil.

7.8.2 Compliance with ARARs

Alternative Nos. 3A and 3B, in conjunction wi
and treatment, are expected to achieve Federal and State cleanup goals
pertaining to ground water quality and drinking water standards, surface
water quality, ambient water quality criteria for protection of human
health and ambient water quality for protection of aquatic life. These
alternatives meet or exceed cleanup goals related to the source area

and destruction of the contaminants.

In particular, the ARARs with which these alternatives comply with are
the Pennsylvania Hazardous Sites Cleanup Act, RCRA 40 CFR 261 (Identifi-
cation and Listing of Hazardous Waste), 40 CFR 263 (Standards Applicable
to Transporters of Hazardous Waste), 40 CFR 264 (Standards for Owners

and Operators of Hazardous Waste Treatment, Storage and Disposal Facili-
ties). The alternative will also comply with Mational Ambient Air Qual-
ity Standards during excavation; it will comply with OSHA Health and
Safety Requirements for worker safety; it will comply with DOT Rules for
Hazardous Materials Transport; it will comply with Threshold Limit Values
established by the American Conference of Governmental Industrial Hygien-
ists for all concentrations; it will comply with the Pennsylvania Clean
Streams Law for erosion and sediment reqﬁirements; it will comply with
the Pennsylvania Dam and Safety Encroachments Act of 1978 regarding
encroachment of wetlands; it will comply with the Pennsylvania Flood
Plain Management Act of 1978 which is concerned with construction within
the 100-year floodplain; and it will comply with the Pennsylvania Solid
Waste Management Act of 1980 which governs treatment and disposal of
hazardous wastes.
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7.9 SOURCE-AREA ALTERNATIVE NO. 4: IN SITU SOIL VENTING

7.9.1 Description

Soil venting is a vacuum extraction process in which volatile organic
contaminants are removed from the vadose (unsaturated) zone of soil.
Soil venting is effective at contaminant extraction through both liquid
and vapor phases. Generally, source area VOC contamination exists in
three phases:

. As dissolved constituents in the ground water,
As a liquid adsorbed to the soil matrix, and

. As free product in liquid and vapor forms located in the
interstitial pore spaces of the soil.

Vacuum extraction wells and laterals are installed in the contaminated
area and are connected by piping to an air/liquid separator device and
off-gas treatment system. The wells are designed with a vacuum-tight
seal at the surface of the ground, and a slotted screen in the desired
extraction zone. Extraction wvells are installed vertically, but slotted
piping may be installed horizontally in trenches to cover a larger area,
minimizing the number of extraction wells. The horizontal system is
also utilized exclusively in high ground-water table conditions. For
this site, a combined horizontal and vertical extraction system would

be used.

A high-capacity vacuum pump and/or blower is used to produce a lateral
air flow through the soil. This flow carries the contaminant that is
located in the interstitial soil pore spaces into the extraction wells
and to the surface treatment system. In addition, the volatile contam-
inants that are adsorbed to the soil are stripped and volatilized into
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the air stream. Also, ground water containing the dissolved contaminant
can be extracted and treated. In general, higher vacuum pressures will
achieve faster cleanup of the contamination.

Due to the two-phase flow of the air and water, a liquid/vapor separator
is required as part of the treatment system. At this step, the contam-
inated water is removed and either treated onsite or shipped to an off-
site treatment facility. Vater generated from the soil venting process
at Marsh Run Park will be circulated through the ground-water treatment
plant that will be provided at the site. The contaminated air flows
through activated carbon to remove the volatiles and prevent their dis-
charge to the atmosphere. An added feature of soil venting is that the
pumping action of the extraction process enhances in situ biodegradation
of VOCs remaining in the soil. The process provides a continuous oxygen
flov which is essential to effective bioremediation.

There are a number of variables to consider in the design of a vapor
extraction system. These are listed below.

Initial Site Conditions Control Variables Response Variables

"Initial soil VOCs
Depth to ground water
Soil permeability
Soil moisture
Soil porosity
Soil bulk density
Soil particle density
Soil organic carbon
Henry’s Constant
Solubility

. Temperature

. Consistency of existing

cap

Final soil VOCs
Extracted air VOCs
Adsorption equilibria
Radius of influence

WVell-head vacuum
Extracted air flow
Extraction well spacing
Screened depth

Duration of operation
Powver consumption

e & ¢ & & T e s s @

The initial variables are the given site conditions, the control vari-
ables (which can be chosen for in the system design), and the response
variables (which change as a function of the control variables). One

control variable which is critical to efficient remediation is the well
spacing, which depends primarily on the soil characteristics, including
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permeability, porosity, moisture content, stratigraphy, and depth to
ground wvater. Prior to the design of the extraction system, a vapor flow
model would be required to refine site conditions and design parameters.
From this modeling, pilot testing should be conducted prior to full-scale
system installation.

The approximate limits of area to be treated by soil venting are shown
in Figure 5-8. Initially, soil venting wells and laterals will be con-
centrated in the identified "hot spots" (Figure 5-7). Further, refine-~
ment of the area to be treated will be made during the pre-design phase.
The first objective will be to dewater the shallow saturated zone using
the shallow zone wells installed for the soil venting system. This
extracted ground vater will be pumped to the ground water treatment
system. Pumping of the bedrock aquifer will be initiated shortly
thereafter to keep the shallow saturated zone devatered to as great

a degree as possible.

Once the shallow zone has been sufficiently dewatered, soil venting will
be initiated. Soil venting will be continued until analysis of samples
from the source area indicates that target treatment levels have been
achieved. The target treatment level will be as defined in Appendix A.
Vhen VOC concentrations in soil samples are found to be less than the
target treatment concentrations, source area treatment may be stopped.

Installation of sediment and erosion control devices would be required.
Erosion/sediment control provisions could include silt fences, sediment
basins, and stormwater diversions. After the site work is completed,
the area would have to be stabilized through revegetation.

A Hazardous Materials Contingency Plan will be developed during the
design phase as a component of this action. The plan will identify
procedures and methods for handling, separating, and removing (if
necessary) hazardous materials that may be encountered during imple-
mentation of the remedial action. Key provisions of the Hazardous
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Materials Contingency Plan will be developed into the technical
specifications for construction activities and the Contractor will
be required to abide by these provisions.

7.9.2 Compliance with ARARs

The principal ARAR which will govern this remedial action is the
Pennsylvania Hazardous Sites Cleanup Act. The alternative will also
comply with National Ambient Air Quality Standards during venting; it
will comply with OSHA Health and Safety Requirements for worker safety;
it will comply with Threshold Limit Values established by the American
Conference of Governmental Industrial Hygienists for all concentrations;
it will comply with the Pennsylvania Clean Streams Law for erosion and
sediment requirements; it will comply with the Pennsylvania Dam and
Safety throachments Act of 1978 regarding encroachment of wetlands;

it will comply with the Pennsylvania Plood Plain Management Act of 1978
which is concerned with construction within the 100-year floodplain; and
it will comply with the Pennsylvania Solid Vaste Management Act of 1980
which governs treatment and disposal of hazardous wastes.

In combination with ground water remedial action (Sections 7.13 through
7.16), this alternative will contribute toward achieving MCLs established
by EPA and adopted by the Commonwealth of Pennsylvania for ground water
quality. This alternative would not likely achieve MCLs without some
type of ground-vater extraction and treatment in addition to the source
area action.

7.10 SOURCE-AREA ALTERNATIVE NO. 5: IN-SITU SOIL FLUSHING/
BIOREMEDIATION

7.10.1 Description

This alternative consists of treating the contaminated soil and ground
vater through biological processes. The treatment system consists of
a bioreactor which degrades the TCE and other VOCs in the water after
it is pumped from the ground. The treated vater is then discharged into
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the ground via either injection wells or an infiltration basin to enhance
the subsurface microflora. Microbes;,; nutrients, and oxygen are added

to both the bioreactor and the injection/infiltration water to aid the
growth of the microorganisms which degrade the TCE and other VOCs. The
injected/infiltrated vater is then recovered from the surficial aquifer
through pumped wells to produce a closed treatment system.

The design of the treatment system depends on the contaminants, soil

permeability, regulatory constraints, and nature of the vadose zone.

In addition, an understanding of the metabolic pathways of the micro-
organisms is required in order to effectively control and manipulate

the environment for optimum bioremediation.

The biological degradation of the subsurface contamination is
accomplished through injection or infiltration of the oxygenated
nutrient solution into the contaminated zone to stimulate the natural
microbial activity. Additional microbes (naturally occurring) may

be added here. The water is cycled through a series of recharge basins
or wells and recovery vells until the contamination is reduced to
required levels. The recharge causes mounding of the ground water to
occur in the area of contamination, which aids in providing a suitable
environment for biological degradation.

Treatability studies would be required to establish the degradation
potential rates, microbial growth kinetics, and hydraulic residence
times for the injected/infiltrated water. These studies include

. Laboratory screening,
. Bench-scale testing, and
. Pilot-scale testing.

Laboratory screening is first performed as a relatively quick deter-
mination of the contaminant concentration and to isolate and establish
a population of TCE-degrading microorganisms. Once established, a
bench-scale test is set up to produce information on the performance
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of the biodegradation process, including rates of contaminant reduction,
levels achieved, and required amounts and chemical forms of nutrients
and oxygen vhich optimize the process. Once the bench-scale testing is
completed, pilot-scale testing in the field is necessary to evaluate the
hydraulics of the treatment process under site conditions. This step is
critical, as in situ conditions are alvays poorer and less controlled
than conditions in the laboratory. As a consequence, bioremediation
rates are usually much slower, and larger amounts of nutrient and

oxygen additives are required.

Necessary studies to support the above are soil borings and their
characterization as to classification, permeability, depth, and contam-
inant concentration. In addition, ground-water pumping capabilities
are needed in order to design the system to accommodate pumping rates,
size the treatment system components, and determine the recycle rates.

The two primary considerations of a bioremediation treatment system are
the nature of the contaminant and the soil characteristics. TCE has been
found to be biodegradable with the addition of nutrients, oxygen, and
specific TCE-degrading bacteria under controlled site conditions. TCE

is not as degradable as petroleum hydrocarbons, but is more degradable
than other highly chlorinated substances like PCBs and dioxins. There
are specific examples of sites where subsurface contamination of TCE has
been proven to be biodegraded. It is concluded that source area TCE may
be amenable to treatment through bioremediation.

The soil characteristics of concern are primarily related to the perme-
ability and subsequent flow of ground wvater. For bioremediation to be
successful, sufficient hydraulic conductivity in the contamination area
is required. This will ensure that the solution of nutrients, microbes,
and oxygenated water which is injected or infiltrated into the ground is
able to migrate and provide the naturally occurring microorganisms with
a favorable environment for their growth. This, in turn, will allow the
growing population of indigenous bacteria, yeast, and fungi to consume
and degrade the pollutant.
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Figure 5-8 shows the approximate limits of the area to be treated by

in situ bioremediation. Further refinement of the area to be treated
would be made during the design and construction phases. Bioremediation
would be continued until analysis of samples from the source area indi-
cate that target treatment levels have been achieved. Target treatment
levels would be as described previously for soil venting.

Because site work would consist of earth moving, the installation of
sediment and erosion control devices would be required; these could
include silt fences, sediment basins, and stormwater diversion. After
the site work is completed, the area would have to be stabilized through
revegetation.

A Hazardous Materials Contingency Plan will be developed during the
design phase as a component of this action. The plan will identify
procedures and methods for handling, separating, and removing (if
necessary) hazardous materials that may be encountered during imple-
mentation of the remedial action. Key provisions of the Hazardous
Materials Contingency Plan will be developed into the technical
specifications for construction activities, and the Contractor will
be required to abide by these provisions.

7.10.2 Compliance with ARARs

The principal ARAR vhich will govern this remedial action is th
Pennsylvania Bazardous Site: - eanup Act. The alternative will“also
comply with National Ambien: :r Quality Standards during excavation; it
will comply with OSHA Health and Safety Requirements for worker safety;
it will comply with Threshold Limit Values established by the American
Conference of Governmental Industrial Hygienists for all concentrations;
it will comply with the Pennsylvania Clean Streams Law for erosion and
sediment requirements; it will comply with the Pennsylvania Dam and
Safety Encroachments Act of 1978 regarding encroachment of wetlands;

it will comply with the Pennsylvania Flood Plain Management Act of 1978
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wvhich is concerned with construction within the 100-year floodplain; and
it will comply with the Pennsylvania Solid Waste Management Act of 1980
vhich governs treatment and disposal of hazardous wastes.

For discharge of any treated water, this alternative will comply

with Federal Ambient Water Quality Criteria under the Clean Vater Act,
specifically regarding NPDES permits, and therefore it will concurrently
comply with Pennsylvania Vater Quality Standards.

This élternative in conjunction with ground water remedial action
(Sections 7.13 through 7.16) will contribute toward achieving MCLs
established by EPA and adopted by the Commonwealth of Pennsylvania for
ground vater quality. This alternative would not likely achieve MCLs
without some type of ground-vater extraction and treatment in addition
to the source area action.

7.11 SOURCE-AREA ALTERNATIVE NO. 6: IN SITU VITRIFICATION

7.11.1 Description

In Situ Vitrification (ISV) is a new treatment method that may be
applied directly to undisturbed waste material. The ISV process elec-
trically melts inorganic soil material so that a thermo-chemical process
can treat, free, and/or containerize contaminants in the wvaste volume.
Natural soils or other process residual inorganics (sludges, tailings,

sediments) may be treated by the melting process. Utilizing soil in the

vaste, the ISV process destroys and/or removes organic contaminants while
chemically incorporating and immobilizing inorganics (metals) into a
chemically inert and stable glass crystalline residual.

Typically, three stages are required in the ISV melting process.

During stage 1, electrodes (usually four) are configured to a design
depth around a design treatment volume. Soils in the waste usually

do not have sufficient electrical conductive capacity to initiate the
melting process; therefore, a conductive material comprised of graphite
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and glass frit is placed as a starter conductive material between the
electrodes. As electric potential flows through the starter materials,
between the electrodes, the adjacent soil heats to its fusion temperature
(+1,000 C). This heat in the soil allows the soil to become electrically
conductive enough to be the primary electric conductor.

The applied electrical energy, stage 2, causes the melted material

to subside downward and outward to encompass the desired waste volume.

A total melt mass of up to 1,000 tons and a maximum width and depth of
30 ft are reported to be feasible for a setting at Marsh Run Park.

The depth of fill is considerably less; therefore, the total waste depth
could be treated in a single setting. Geophysical, optical, and thermal
principles may be used to determine the actual extent of the melt.

The third stage involves backfilling over the treatment zone with clean
soil since a subsidence volume above the melt is created. The volume
reduction is created by a void volume present in particulate materials
(20-40 percent depending on soil type) and by materials present in the
soil, such as humus and organic materials, which are removed as gases
and vapors during the melt.

The molten soil mass is usually at a temperature of 1,600 to 2,000 C
depending on the chemistry of the waste. A large-scale ISV process
melts soil at a 4-6 ton/hr rate or a melt rate of 1-2 in./hr. As

the thermal gradient advances on organic materials, vaporization into
elemental components occuté, folloved by pyrolysis decomposition in

the absence of oxygen. Vhen the organic material undergoes pvrolysis,
typical prodwn*s are gases, which move slowly due to the high viscosity
of the m,..... material, from the melt to the uprer surface of the melt.
Gases may dissolve in the melt itself while the remaining gases move to
the surface, wvhere the combustible fraction burns in the presence of air.
The pyrolysis and combustion products are trapped in an off-gas collec-
tion hood to .be treated to air emissions requirements. Due to the high
temperatures of the melt process, no residual organic contamination
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remains in the origimal in situ organic compound from the vitrified
product. Based on the extent and volume of material to be treated at
Marsh Run Park, this process would be expected to take approximately
1 year using multiple units.

The inorganic fraction of the waste may decompose or enter into reactions
vith other compounds in the melt. While nitrates and sulfates decompose
into gas products to be collected in an off-gas collection hood with
organic vapors, inorganic elements are incorporated into the vitrified
residual.

Saturated soils may be processed by vaporizing water to 100 C; however,
the energy required to remove the water fraction is approximately equal
to that required to melt an equal weight of soil. It is therefore
advantageous to have the soil in a dry condition for processing. The
ground-vater elevation at Marsh Run Park may affect the treatment volume
at different periods. An option would be to attempt to lower the water
table using extraction wells. It is also possible to process the waste
in the water table if recharge is slow enough. It is generally feasible
to process below the water table if soil permeability is less than

10'4 cm/sec. Moisture content in the soil, matrix permeabilities,

and recharge rates would be evaluated for final design.

Figure 5-8 shows the approximate limits of the area to be treated by
in situ vitrification. Further refinement of the area to be treated
vill be made during the design and construction phases. Successful
performance of this system will be determined through analysis of
samples taken from the solidified mass, and subjected to contaminant
leaching tests. The target treatment levels for this remedial action
will be based upon TCLP extract contaminant concentrations, and upon
the objective of limiting source area contribution to the bedrock
aquifer to below SDWA MCLs. The target treatment level for this
technology will be as described previously for soil venting.
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A Hazardous Materials Contingency Plan will be developed during the
design phase as a component of this action. The plan will identify
procedures and methods for handling, separating, and removing (if
necessary) hazardous materials that may be encountered during imple-
mentation of the remedial action. Key provisions of the Hazardous
Materials Contingency Plan will be developed into the technical
specifications for construction activities and the Contractor will
be required to abide by these provisions.

7.11.2 Compliance with ARARs

The principal ARAR which will govern this remedial action is the
Pennsylvania Hazardous Site Cleanup Act. The alternative will comply
with National Ambient Air Quality Standards during excavation; it will
comply with OSHA Health and Safety Requirements for worker safety; it
vill comply with Threshold Limit Values established by the American
Conference of Governmental Industrial Hygienists for all concentrations;
it will comply with the Pennsylvania Clean Streams Law for erosion and
sediment requirements; it will comply with the Pennsylvania Dam and
Safety Encroachments Act of 1978 regarding encroachment of wetlands;

it will cbmply with the Pennsylvania Flood Plain Management Act of 1978
which is concerned with construction within the 100-year floodplain; and
it will comply with the Pennsylvania Solid Vaste Management Act of 1980
vhich governs treatment and disposal of hazardous wastes.

This alternative in conjunétion with ground vater remedial action
(Sections 7.13 through 7.16) will contribute toward achieving MCLs
established by EPA and adopted by the Commonwealth of Pennsylvania for
ground vater quality. This alternative would not likely achieve MCLs
without some type of ground-water extraction and treatment in addition
to the source area action.
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7.12 SOURCE-AREA ALTERNATIVE NO. 7: SELECTIVE EXCAVATION VITH OFFSITE
DISPOSAL

7.12.1 Description

This alternative is basically the same as Alternative No. 3, with the
exception that it is only necessary to excavate the portions of the
vaste fill vhich have been identified by the ground-water sampling
study performed in April 1990 as the major sources of contamination.
These areas will be considered the "hot spots." The volume of this
material is estimated to be 18,000 yd3?®, of which 4,000 yd® are waste
material and 14,000 yd3® are contaminated soil.

Figure 5-7 shows the estimated limits of excavation for this alternative.
The limits shown correspond to the "hot spots" as identified in the VOSS.
Further refinement of the area to be excavated will be made during the
design and construction phases. The actual limits of excavation will be
based upon action specific target treatment levels. The target treatment
level for selective excavation will be based on the concentration of
target VOCs in source area soil samples. The target treatment levels
will be as defined in Appendix A.

Confirmatory soil samples will be collected at selected intervals to
assess limits of excavation. The scope of confirmatory soil sampling
shall be defined in the design phase.

Due to the variety of materials likely to be encountered during excava-
tion, the site layout will be required to have specific areas for materi-
als handling, separation, preparation, and loading. These areas will be
considered the exclusion zone.

The areas will have to be lined and bermed to prevent contamination
from moving offsite via stormwater runoff. Materials handling will be
required to separate the waste according to size, composition, extent
of contamination, and ultimate treatment.

7-40




The installation of sediment and erosion control devices will be
required. These will include silt fences, sediment/stormwater basins,
and stormwater diversions to prevent runon and runoff. These measures
should be conservatively designed and built, as the potential to
contaminate the surface water is great.

As part of the excavation process it will probably be necessary to
devater the waste area, primarily because the site was originally a
marsh upon which the refuse was deposited. It is likely that ground
vater will infiltrate the excavation pit. In addition, rain water will
collect in the pit. For these reasons, ground-water containment and
pumping provisions should be considered with excavation. Ground water
encountered during excavation will be contained onsite and treated with
the onsite water treatment system.

During the excavation it will also be necessary to monitor and control
organic vapor and fugitive dust emissions. Respirators may be required
for onsite personnel. It is anticipated that excavation activities
will be conducted in Level C PPE, although Level B may be required

as conditions warrant.

Waste material that has been excavated will have to be separated
according to contamination level, compatibility, and size, prior to
preparing it for transportation to an offsite RCRA-permitted TSD facil-
ity. Incineration will probably be the required disposal practice for
much of the excavated material. The primary factors to consider are
vaste size, type of incineration process, and the applicability of the
process to the waste obtained from the site. Major types of incinerators
are rotary kiln, cement kiln, liquid injection, and gas fueled. Waste
applicability considerations include Btu content (generally required to
be >5000 Btu/lb), water content, viscosity, halogen content, ash content,
size, shape, and state (solid, liquid) of waste materials.
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For disposal at most RCRA-permitted incinerators, waste material must be
packaged into containers (usually 55-gal fiberboard). This process has
the potential to be time-consuming and hazardous to the onsite workers.
There are no RCRA incineration facilities less than 200 mi from the site.
The closest facility is the Rollins Environmental site in Bridgeport, New
Jersey. Other facilities that could process the waste include the ENSCO
facility in Little Rock, Arkansas, and Chem Waste Management'’'s Emelle,
Alabama, facility. The closest facility that would accept bulk solid
waste_is the former LWD facility in Calvert City, Kentucky.

Trinsportation of the waste to the incinerator requires special consider-
ations relating to the vehicle, such as size and safety features. These
features include bed liners, covers, and vents (for liquid containers).
Both the vehicle and driver must be DOT approved. Vehicles should also
be in excellent mechanical working condition. In addition, if the waste
is transported in bulk, compatibility testing is required.

After incineration, it will be necessary to determine if the ash will
have a hazardous or nonhazardous classification for landfill disposal.
Then the nearest acceptable RCRA permitted facility can be located to
receive the remains of the incineration process.

A Hazardous Materials Contingency Plan will be developed during the
design phase as a component of this action. The plan will identify
procedures and methods for handling, separating, and removing (if
necessary) hazardous materials that may be encountered during imple-
mentation of the remedial action. Key provisions of the Hazardous
Materials Contingency Plan will be developed into the technical
specifications for construction activities, and the Contractor will
be required to abide by these provisions.
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7.12.2 Compliance with ARARs

In particular, the ARARs with which these alternatives comply are the
Pennsylvania Hazardous Sites Cleanup Act, RCRA 40 CFR 261 (Identification
and Listing of Hazardous Waste), 40 CFR 263 (Standards Applicable to
Transportation of Hazardous Waste), and 40 CFR 264 (Standards for Owners
and Operators of Hazardous Vaste Treatment, Storage and Disposal Facil-
ities). The alternative will also comply with National Ambient Air
Quality Standards during excavation; it will comply with OSHA Health and
Safety Requirements for worker safety; it will comply with DOT Rules for
Hazardous Materials Transport; it will comply with Threshold Limit Values
established by the American Conference of Governmental Industrial Hygien-
ists for all concentrations; it will comply with the Pennsylvania Clean
Streams Law for erosion and sediment requirements; it will comply with
the Pennsylvania Dam and Safety Encroachments Act of 1978 regarding
encroachment of wetlands; it will comply with the Pennsylvania Flood
Plain Management Act of 1978 which is concerned with construction within
the 100-year floodplain; and it will comply with the Pennsylvania Solid
Waste Management Act of 1980 which governs treatment and disposal of
hazardous wastes.

This alternative in conjunction with ground water remedial actions
(Sections 7.13 through 7.16) will contribute toward achieving MCLs
established by EPA and adopted by the Commonwealth of Pennsylvania for
ground water quality. This alternative would not likely achieve MCLs
without some type of ground-water extraction and treatment in addition
to the source area action.
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7.13 GROUND-VATER ALTERNATIVE NO. 1: EXTRACTION/CARBON ADSORPTION/
DISCHARGE TO MARSH RUN CREEK

7.13.1 Description

The purpose of the ground-water remediation alternatives is to intercept
and contain contaminated ground water moving from the site, thus prevent-
ing discharge to the Susquehanna River while removing contaminants for
offsite disposal. By placing pumping wells close together, the water
table can be lowvered, and the combined cones of depressions of each well
can result in a depression network effectively lowering the ground-water
elevation so that discharge offsite is hydraulically contained.

7.13.1.1 Extraction

To estimate required interceptor wells, pumping rates, and placement

of wells to contain the plume, data from slug tests performed for the

RI were used in a computer model, RESSQ (Groundwater Treatment, Handbook
of Mathematical Hodels,v1980). The RESSQ model was used with slug test
data and other site data obtained during the RI.

Specific contamination source node locations were modeled to correspond
to hot spots within the source area. Regioral ground-water flow was
characterized through a series of ground-vater flow nodes. Known aquifer
parameters (obtained through RI slug tests) were input to the model.
Several model runs were attempted to optimize the number and location of
wells. A scenario using three extraction wells and a combined pumping
rate of 30 gpm was ultimately chosen as the best approach'to controlling
ground-vater flow based on available data. For purposes of conservative
estimating, a fourth extraction well was provided.

It should be noted that these modeling data are not sufficient for
remedial design activities. These data are based upon slug test results
for permeability and do not account for the complex hydrogeological
conditions that could be expected in a fractured bedrock aquifer.
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Pre-design testing will be necessary to refine ground-water modeling
and to optimize ground-water extraction system design.

Pursuant to the modeling, four extraction wells will be installed along
the northwest boundary of the site beyond the waste £ill limits. The
extraction wells will be drilled to depths between 50 and 100 ft subse-
quent to pre-design aquifer characterization results. WVells will be
4-in. diameter PVC and will be screened in the bedrock aquifer. The
screehed intervals will also be determined from aquifer characterization
results.

It is likely that a series of shallowv wells will also be pumped to
devater the shallowv saturated zone. Existing wells may be used, and
nev vells may be required. Dewatering of the shallow saturated zone
will be provided primarily to optimize concurrent source area remedial
actions. Shallow saturated zone dewatering will also be helpful in
optimizing the bedrock aquifer extraction process.

Ground-wvater extraction from the bedrock aquifer will be through the new
extraction wells. Wells would be designed to draw water down to approxi-
mately 50 ft below the ground surface to contain and remediate the plume.
Pumps would be placed in each well to maintain the lowered ground-water
elevation to a design depth. The objective of ground-water extraction
will be to remove and treat contamination within the site boundaries as
vell as containment/remediation of contamination that has migrated toward-
the Susquehanna River. The specific locations of bedrock aquifer extrac-
tion wells will be refined during the pre-design phase through aquifer
characterization to assure that remedial action objectives are achieved.
Water would be pumped to pretreatment and VOC-treatment processes and
would be ultimately discharged to the wetlands associated with Marsh Run
Creek.
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It should be stressed that additional aquifer characterization (long-term
pumping tests, geophysical well logging, etc.) should be conducted in

the pre-design phase to optimize the number and spacing of vells, well
depths, screened intervals, and well pumping rates for detailed design.

7.13.1.2 Pretreatment

Prior to volatile organic contaminant removal, extracted water would

be pretreated to remove inorganics exceeding MCLs. Pretreatment is
also provided to aid the volatile organic treatment process by limiting
clogging and buildup of inorganics (particularly iron).

Pretreatment would consist of addition of a caustic agent (lime, sodium
hydroxide or soda ash) to raise the pH and allow metals precipitation
folloved by either filtfation or clarification. Pretreated effluent
would then be pumped to the selected organic removal system (i.e.,
carbon adsorption, air stripping, UV oxidation, or aerobic bioreactor).

Sludges that would require offsite disposal would be created
in the pretreatment process.

Chemical addition and other system operations would require
operators to monitor and maintain the system.

. Additional testing would be required to determine contaminant
design loadings and final treatment processes.

7.13.1.3 Carbon Adsorption

Granular activated carbon removes dissolved organic pollutants from water
through adsorption. Organic contaminants exceeding MCLs can be removed
by the carbon adsorption process. As water passes through the porous
granules in the carbon, molecules of organic pollutants are held to the
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surface of the pores. Over continued contaminant loading to the carbon,
saturation occurs in the pores. Then the carbon is discarded or reacti-
vated with a high-temperature process.

Adsorption systems consisting of granular activated carbon are typically
in the form of packed beds contained within closed reaction vessels or
columns within the reaction vessel. The function of the activated carbon
bed is two-fold: the packed bed acts as both a filter medium for organic
adsorption and as a filter for suspended particles not removed during
pretreatment. Two units would operate in parallel or series depending

on final design conditions. Units would have to be serviced periodically
to provide fresh carbon and general maintenance.

Pilot testing would be performed to select the best carbon system for
application. Organic contaminants exceeding MCLs can be removed by

the carbon adsorption process.

Following carbon treatment, water would be discharged to the wetlands
associated with Marsh Run Creek.

7.13.1.4 Disch2rge Technology

Reviev of available discharge technologies indicated that four possible
approaches would be feasible. It was concluded that discharge to Marsh
Run would be most feasible from the standpoint of effectiveness, imple-
mentability, and cc.t. Further assessment indicates that discharge to
the wetlands associated with Marsh Run will be the optimal configuration
to discharging treated effluent under this approach. The primary advan-
tage of discharging to the wetlands instead of the stream is that the
discharge has an opportunity to dissipate across a large wetlands area,
thus minimizing potential erosive effects of discharge directly to the
stream. This will also allow some of the treated ground water to infil-
trate into the soil and recharge the wetlands area.
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7.13.1.5 Sludge Handling/Residuals Disposal

Ground-vater treatment activities will generate some quantity of sludge
and other residuals that will require subsequent handling and disposal.
Pretreatment by sedimentation or filtration will generate a waste sludge
vith high metals concentrations. The volume of sludge generated is not
expected to be large, but the material will probably require special
handling and disposal based upon metals concentrations. RCRA Land Ban
restrictions may apply.

In addition to pretreatment sludge, many of the VOC treatment processes
will generate a residual waste that will require handling and disposal.
VOC treatment by activated carbon transfers contaminants to the carbon
medium. In most instances, the carbon can be regenerated and the VOCs
burned off. Under certain conditions, spent carbon must be treated as
a vaste material. As a waste, the carbon would probably be classified
as a RCRA characteristic vaste due to high TCLP TCE concentrations.
Activated carbon is also used often as a polish filter for air strip-
ping off-gas treatment.

7.13.2 Compliance with ARARs

This alternative will meet ground-water cleanup levels in accordance with
Section 121 of CERCLA. As such, ground-wvater treatment will achieve the
objective of reducing ground-vater contaminant concentrations to equal to
or less than MCLs for contaminants in drinking water established by EPA
and adopted by the Commonvealth of Pennsylvania under the Safe Drinking
Vater Act. All extraction, observation, and monitoring wells will be
installed in accordance with provisions of Pennsylvania’s VWater Vell
Drillers License Act. Construction of the treatment plant structures
will be in accordance with the Pennsylvania Clean Streams Law with regard
to erosion and sediment control provisions. Wetlands considerations will

be in accordance with the Pennsylvania Dam and Safety Encroachments Act,
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and any construction within the 100-year floodplain of the Susquehanna
River will be in accordance with provisions of the Pennsylvania Flood
Plain Management Act.

Construction activities during system installation will comply with

0SHA’s health and safety requirements for hazardous waste activities
29 CFR, Parts 1910, 1926, and 1904, and ACGIH Threshold Limit Values
vill be applied to establish respiratory protection standards during

construction.

Operation of the treatment plant will be subject to Clean Air Act
emission standards, but permits should not be required since this
action does not inherently contribute to release of airborne
contaminants.

Discharge of treated effluent will comply with NPDES discharge permit-
ting requirements as established under the Federal Clean Water Act and
shall meet Pennsylvania Water Quality Standards. Sludge and other
residuals handling will be in accordance with all provisions of RCRA,
particularly 4G CFR, Parts 261-264 and 268. Land disposal restrictions
(40 CFR 268) may impact sludge and residuals disposal.

7.14 GROUND-VATER ALTERNATIVE NO. 2: EXTRACTION/AIR STRIPPING/DISCHARGE
TO MARSH RUN CREEK

Ground-water extraction, pretreatment, discharge, and residuals handling
considerations are the same as for Ground-Vater Alternative No. 1. This
alternative differs only in the approach to treatment of volatile organic
contaminants. For this alternative, the ground water will be extracted
and pretreated as described previously. Following pretreatment, the
water will be treated for VOC removal using packed-column air stripping
with vapor control. Discharge and residuals handling will be as
described previously.
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7.14.1 Description

Removing VOCs using packed-column air stripping is a common and estab-
lished method for treating contaminated ground water. An air stripping
system consists of a cylindrical tower of aluminum, fiberglass, or steel
filled with high-efficiency packed media. Contaminated waste is evenly
distributed from the top of the vessel while forced air is blown from the
base of the tower producing a countercurrent air and water flow system.
The enclosed medium provides a large surface area for air/liquid contact
and enables the transfer of VOCs from the liquid to gas phase. The
forced air carries the contaminant from the stripper unit to the atmo-
sphere wvhere it is either dissipated and degraded naturally or treated
by an off-gas system (catalytic oxidation, carbon absorption). Treated
ground vater is discharged to the wvetlands associated with Marsh Run
Creek.

7.14.2 Treatment Description/Performance Requirements

A prediction of the mass transfer of VOCs to the gas phase is dependent
on the contaminant’s Henry’s Law Constant, which states that the concen-
tration of the contaminant in the gas above the solution is proportional
to the concentration of the contaminant in solution. The chlorinated
organics defined for cleanup are capable of being treated by an air
stripping unit since the Henry’s constants of the contaminants of con-
cern are all >1 x 10'3 atm-m3/mole. Three organic compounds which have
maximum observed concentrations greater than MCLs are trichloroethene,
1,2-dichloroethane, and vinyl chloride. These compounds must have a
final effluent concentration of 5, 70, and 2 ug/L, respectively, to
meet MCL criteria prior to discharge. To achieve the above-mentioned
concentrations, at conceptual design, a stripping unit would have the
following design features:
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Tower Diameter: 2 ft
Packing Height: 20 ft
Air/Vater Ratio: 30/1
Flow Rate: 30 gpm
Packing: 1-in. rings

These conceptual design parameters were developed from available RI/FS

data and the computer model AIRSTRIP (Haarhoff, Schoeller 1988). These
parameﬁers are shown for conceptual use only and are not to be used as

a basis for detailed design.

It is recommended that a pilot study be conducted prior to initiation
of full-scale design. For a pilot study, a variety of air and water
loading rates are induced into a scale tower with sampling at varying
packing depths and air/water ratios. Analysis of samples is performed
to determine final dimensions of the stripper. Pilot scale modeling
is a conservative approach to full-scale design due to evaporation in
other system components.

Limitations

The stripping unit removes volatile organics only. Although oxidation
of metals occurs within the unit, it is not a design component. Pre-
treatment units would need to address removal of metals prior to VOC
treatment using the air stripper. Typically, design would be based on
the maximum observed VOC levels at the site with a selected factor of
safety. It is assumed that chemical levels will not be above the design
value. Theoretical design removal efficiencies are usually accurate and
can be confirmed by pilot testing.

7.14.3 Compliance with ARARs

This alternative will meet ground-water cleanup levels in accordance with
Section 121 of CERCLA. As such, ground-water treatment will achieve the
objective of reducing ground-water contaminant concentrations to equal to
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or less than MCLs for contaminants in drinking water established by EPA
and adopted by the Commonwealth of Pennsylvania under the Safe Drinking
Vater Act. All extraction, observation, and monitoring wells will be
installed in accordance with provisions of Pennsylvania’s Vater Vell
Drillers License Act. Construction of the treatment plant structures
will be in accordance with the Pennsylvania Clean Streams Law with regard
to erosion and sediment control provisions. Wetlands considerations will
be in accordance with the Pennsylvania Dam and Safety Encroachments Act,
and any construction within the 100-year floodplain of the Susquehanna
River will be in accordance with provisions of the Pennsylvania Flood
Plain Management Act.

Construction activities during system installation will comply with
OSHA’s health and safety requirements for hazardous vaste activities
29 CFR, Parts 1910, 1926, and 1904, and ACGIH Threshold Limit Values
will be applied to establish respiratory protection standards during
construction.

Operation of the treatment plant will be subject to Clean Air Act
emission standards. Vapor phase carbon or catalytic oxidation will be
used to control off-gas emissions and comply with CAA requirements.

Discharge of treated effluent will comply with NPDES discharge permitting
requirements as established under the Federal Clean Vater Act and shall
meet Pennsylvania’s Water Quality Standards. Sludge and other residuals
handling will be in accordance with all provisions of RCRA, particularly
40 CFR, Parts 261-264 and 268. Land disposal restrictions (40 CFR 268)
may impact sludge and residuals disposal.

7.15 GROUND-VATER ALTERNATIVE NO. 3: EXTRACTION/AEROBIC BIOREACTOR/
REINJECTION TO AQUIFER

Ground-water extraction and pretreatment considerations are the same
as for Ground-Water Alternative No. 1. For this alternative, the ground
water will be extracted and pretreated as described previously. Follow-
ing pretreatment, the water will be treated for VOC removal using an
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aerobic bioreactor. This alternative also differs from other ground-
vater alternatives in the approach to treated effluent discharge. Under
this alternative, treated effluent will be recycled through the aquifer
by infiltration and/or injection methods.

7.15.1 Description

Once the metals have been removed, the water is pumped into an aerobic
bioreactor for treatment of VOCs. The aerobic bioreactor system con-
sists primarily of a mixing tank where oxygen, nutrients, and micro-
organisms are added to the water to facilitate the biological degrada-
tion of VOCs. The mixing tank allovs the process to maintain an opti-
mum temperature for the microbes to live and breed, utilizing the VOCs
as a substrate for their growth. Depending on the conditions inside
the tank, a co-metabolizer may be added to aid the organisms’ growth
by providing an easily utilized carbon source. In addition, the pH

of the system is maintained through the :se of analyzers and adjusters.

Various examples of bioreactors include fixed-£film, liquid-solid contact
(slurry), and trickling filter. These types have been used extensively
in public water treatment systems, but with the growth of biotechnology
and its application to hazardous waste remediation, methods for bio-
remediation are becoming increasingly diverse.

In order to design an effective aerobic bioreactor system, it is neces-
sary to perform various tests to determine optimum flow in addition to
nutrient, aeration, temperature, and pH requirements. The first step is
a pump test to ascertain the maximum and average flow from the aquifers
(both shallow and bedrock). Once the flow ratss have been obtained,

a three-phase approach is conducted to assess the capabilities of the
bioremediation process:

Laboratory screening,

Bench-scale testing, and
Pilot-scale testing.
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Laboratory screening is first performed to determine which microorganisms
are effective in utilizing the contaminant as a substrate and, therefore,
causing its breakdown. In addition, various nutrient, oxygen, tempera-
ture, and pH combinations are tried to pinpoint optimum conditions.

Once the laboratory screening has narrowed the choices of the previously
mentioned parameters, a bench-scale test is run to evaluate and compare

ost effective combinations

.
the most effec ina ns. Du ting, leachate is per i

ng, leachate is peri-
odically collected and analyzed to obtain contaminant degradation rates,
and the nutrient and oxygen uptake is recorded. In addition, optimum
temperature and pH conditions are determined. The primary goal of the
bench-scale test is to determine the optimum conditions for the bio-
degradation of the pollutants.

Upon conclusion of the bench-scale test, a pilot-scale test is conducted
in the field to evaluate the treatment process under site conditions.

It is necessary to understand the subsurface, from wvhich infiltration
and pumping (recovery) rates can be determined. This test is necessary
to collect information to assist in the actual design of the treatment
system, including pump sizing, treatment system component sizing, and
infiltration basin sizing. The use of ground-wvater models would also

be advantageous.

A major component of the aerobic bioremediation system is the infiltra-
tion basin which serves to provide the solution containing the micro-
organisms, nutrients, and oxygen to the source material underground.

The basin is built above the waste fill area and the water is able to
percolate through the cover soil down into the vaste material. The added
microbes supplement the indigenous bacteria, yeast, and fungi and provide
a healthy and abundant population which can utilize the pollutants as

a substrate and cause their breakdowns (degradation) to carbon dioxide
and vater. The shallow-aquifer pumps act to contain the water around

the waste fill and prevent its lateral migration away from the fill.
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The pumped water is then run through the above-ground treatment system
before being discharged back into the infiltration basin, completing
the recycling process.

Feedback controls would be required, analyzing the ground water and
adding proper amounts of nutrients, oxygen, and pH adjusters. The system
should also be flexible enough to discharge the treated water to the
nearby vetlands of Marsh Run Creek if sufficient volume is not available
in the infiltration basin.

7.15.2 Compliance with ARARs

This alternative will meet ground-wvater cleanup levels in accordance with
Section 121 of CERCLA. As such, ground-wvater treatment will achieve the
objective of reducing ground-water contaminant concentrations to equal to
or less than MCLs for contaminants in drinking water established by EPA
and adopted by the Commonwealth of Pennsylvania under the Safe Drinking
Vater Act. All extraction, observation, and monitoring wells will be
installed in accordance with provisions of Pennsylvania’s Water Vell
Drillers License Act. Construction of the treatment plant structures
will be in accordance with the Pennsylvania Clean Streams Law with regard
to erosion and sediment control provisions. Wetlands considerations will
be in accordance with the Pennsylvania Dam and Safety Encroachments Act,
and any construction within the 100-year floodplain of the Susquehanna
River will be in accordance with provisions of the Pennsylvania Flood
Plain Management Act.

Construction activities during system installation will comply with

0SHA’s health and safety requirements for hazardous waste activities
29 CFR, Parts 1910, 1926, and 1904, and ACGIH Threshold Limit Values
will be applied to establish respiratory protection standards during

construction.
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Operation of the treatment plant will be subject to Clean Air Act
emission standards, but permits should not be required since this action
does not inherently contribute to release of airborne contaminants.

Discharge of treated effluent will comply with NPDES discharge permit-
ting requirements as established under the Federal Clean Water Act and
shall meet Pennsylvania Water Quality Standards. Sludge and other
residuals handling will be in accordance with all provisions of RCRA,
patticﬁlarly 40 CFR, Parts 261-264 and 268. Land disposal restrictions
(40 CFR 268) may impact sludge and residuals disposal.

7.16 GROUND-VATER ALTERNATIVE NO. 4: EXTRACTION/UV OXIDATION/DISCHARGE
TO MARSH RUN CREEK :

Ground-water extraction, pretreatment, discharge, and residuals handling
considerations are the same as shown for Ground-Water Alternative No. 1.
For this alternative, the ground water will be extracted and pretreated
as described previously. Following pretreatment, the water will be
treated for VOC removal using an ultraviolet light/oxidation process.
Treated effluent will be discharged to the wetlands associated with
Marsh Run Creek. Discharge and residuals handling will be as described
previously.

7.16.1 Description

The treatment of the VOCs is through a process developed by Ultrox
International for the SITE program. It utilizes ultraviolet (UV) light
combined with the addition of oxygen, either as ozone (0Z) or hydrogen
peroxide (H,0,), or both, to produce a highly oxidative environment.
The UV serves to enhance the ozone and peroxide reactivities by

transforming them to highly reactive OH™ radicals,

raising the VOCs to higher energy levels, and
initially attacking and breaking down the VOCs.
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The end products of the process reactions are carbon dioxide, wvater,
and innocuous salts. The unused ozone is treated by a catalytic ozone
decomposer unit to reduce discharge levels to acceptable air quality
standards.

Prior to designing an ultraviolet treatment system, laboratory-scale
treatability studies are preformed to assess the effectiveness of the
UV oxidation process for the ground water. If the treatment shows
promise, then a pilot plant is installed onsite to collect design and
economic data. These data are then used to prepare specifications

for a full-scale system. The full-scale system is primarily automated
through the use of microprocessors, requiring minimal periodic monitor-
ing. Depending upon site and/or treatment constraints, the UV oxida-
tion system can be designed to operate continuously or in a batch mode.

Components of the system include a reactor module, an air compressor/
ozone generator module and/or hydrogen peroxide feed system. The size

is based upon flow rates and required residence time.

7.16.2 Compliance with ARARs

This alternative will meet ground-water cleanup levels in accordance with
Section 121 of CERCLA. As such, ground-water treatment will achieve the
objective of reducing ground-water contaminant concentrations to equal to
or less than MCLs for contaminants in drinking water established by EPA
and adopted by the Commonwealth of Pennsylvania under the Safe Drinking
Vater Act. All extraction, observation, and monitoring wells will be
installed in accordance with provisions of Pennsylvaﬁia's Vater Vell
Drillers License Act. Construction of the treatment plant structures
will be in accordance with the Pennsylvania Clean Streams Law with regard
to erosion and sediment control provisions. Wetlands considerations will
be in accordance with the Pennsylvania Dam and Safety Encroachments Act,
and any construction within the 100-year floodplain of the Susquehanna
River will be in accordance with provisions of the Pennsylvania Flood
Plain Management Act.
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Construction activities during system installation will comply with

0SHA’s health and safety requirements for hazardous waste activities
29 CFR, Parts 1910, 1926, and 1904, and ACGIH Threshold Limit Values
will be applied to establish respiratory protection standards during
construction.

Operation of the treatment plant will be subject to Clean Air Act
emission standards, but permits should not be required since this action
does not inherently contribute to release of airborne contaminants.

Discharge of treated effluent will comply with NPDES discharge permit-
ting requirements as established under the Federal Clean Water Act and
shall meet Pennsylvania Water Quality Standards. Sludge and other
residuals handling will be in accordance with all provisions of RCRA,
particulatly 40 CFR, Parts 261-264 and 268. Land disposal restrictions
(40 CFR 268) may impact sludge and residuals disposal.
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8. SUMMARY AND COMPARISON OF REMEDIAL ACTION ALTERNATIVES

It is evident from the previous discussion that there are several
feasible approaches to remedial action at the Marsh Run Park site.

It is also evident that the final remedial action will need to include
both a source-area response and a ground-wvater response, in order to
satisfy the remedial action objectives. The remedial action objectives
are as follows:

1. Reduce or eliminate the chlorinated solvent contamination
present in the bedrock aquifer to ground-water cleanup levels
(MCLs). The cleanup standards to be achieved for volatile
organic contaminants are as follows:

trichloroethene - 5 ug/L

cis-1,2-dichloroethene - 70 ug/L (Proposed MCL)
trans-1,2-dichloroethene - 100 ug/L (Proposed MCL)
vinyl chloride - 2 ug/L

tetrachloroethene - 5 ug/L (Proposed MCL)

2. Reduce or eliminate metals and volatile organic solvent
contamination present in the shallow saturated zone to
ground-vater cleanup levels (MCLs). VOC cleanup levels
are listed above. The cleanup standards to be achieved
for inorganic contaminants are as follows:

Arsenic - 50 ug/L

Barium - 1,000 ug/L

Beryllium - 0.5 ug/L

Cadmium - 10 ug/L

Chromium - 50 ug/L

Copper - 1,300 ug/L (Proposed MCL)
Cyanide - 200 ug/L (Proposed MCL)
Lead - 5 ug/L

Mercury - 2 ug/L




3. Reduce or eliminate the threat to future ground-vater contam-
ination by containment, treatment, or removal of the solvent
contamination source area within the landfill, as'identified
based on the RI and the V0SS, and refined during design phase
activities.

4. Reduce or eliminate future contaminant releases to Marsh Run
Creek and the Susquehanna River through surface water or
sediment pathways.

5. Reduce or eliminate future contaminant releases to Marsh Run
and t>e Susquehanna River through ground-water pathways.

The selected ground-water alternative must address remedial objectives
1, 2, and S. The selected source-area alternative must address remedial
objectives 3, 4, and S.

Pursuant to Section 300.430(e)(9)(iii) of EPA’s revised National
Contingency Plan, the remedial action to be implemented should be
selected based upon consideration ~f nine evaluation criteria.
Specifically, remedial actions sh- :d address the following:

1. srall protection of hu: a health and environment

2. Compliance with ARARs

3. Long-term effectiveness and performance

4. Reduction of toxicity, mobility, or volume of contamination
5. Short-term effectiveness

6. Implementability

7. Cost

8. State acceptance

9. Community acceptance

Since all of the feasible ground-water alternatives are a variant of
"pump and treat," and since ground-water extraction and treatment must



be a component of the final selected remedial action, the final remedial
alternative vill be selected based upon the most appropriate source area
response. For this assessment, the "No Action" alternative may still

be appropriate, if it is combined with a ground-water "pump and treat"
process. "No Action" without ground-water extraction and treatment

will not achieve the ARARs. Table 8-1 lists the combined altérnatives
that are examined in the comparative assessment. Table 8-2 summarizes
key points related to alternative selection. It is understood that
ground}water extraction and treatment will be included as a component

of the final selected remedial action. The specific treatment process
fof removal of the VOCs from the ground vater may be activated carbon,
countercurrent air stripping, UV oxidation, or biological treatment.
Biological treatment should only be used in conjunction with the

in situ biodegradation alternative for source area remediation.

The following sections provide a brief review and comparison of the reme-
dial actions in accordance with EPA’s evaluation criteria. Table 8-3
summarizes the comparative evaluation information presented herein.

8.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

All of the alternatives, except Alternative No. 1A (no action - no
ground-vater action) provide adequate protection of human health and the
environment. Risk through ground-water ingestion is reduced to cancer
risk levels less than 1 x 10'6 applying all alternatives except Alterna-
tive No. 1A. Alternative Nos. 1B and 2 do not provide source area treat-
ment, although Alternative No. 2 (capping) provides source area contain-
ment. The baseline risk assessment did not indicate that the source area
represents human health or environmental risk in excess of 10'6, there-
fore source area remediation is not specifically necessary from the
perspective of protection of human health and the environment.

Results of the volatile organics source survey indicate that the
source area is contributing to continued contamination of the bedrock
aquifer. Therefore, alternatives that treat or remove the source area




TABLE 8-1 SUMMARY OF COMBINED REMEDIAL ACTION ALTERNATIVES, MARSH RUN
PARK, FAIRVIEV TOWNSHIP, PENNSYLVANIA

Alternative No. Description
1A No Action with Site Controls
1B No Action with Site Controls and(a)
Ground-Water Extraction/Treatment
2 Capping with Surface VWater and Gas Venting(a)
( Controls and Ground-Water Extraction/
‘ Treatment
‘ 3A Excavation, Offsite Incineration, and(a)
l Ground-Vater Extraction/Treatment
_ 3B Excavation, Onsite Incineration, and(®
} Ground-WVater Extraction/Treatment
4 In Situ Soil Venting and Ground—Vater(a)
1 Extraction/Treatment
5 In Situ Soil Flushing/Bioremediation and(b)

Ground-Vater Extraction/Treatment

6 In Situ Vitrification and Ground-vater (3
Extraction/Treatment

l 7 Selective Excavation, Offsite Disposal,(a)
and Ground-Water Extraction/Treatment

(a) Ground-water extraction/treatment will include pumping and pre-
treatment with air stripping, activated carbon, or UV oxidation
(Ground-VWater Alternative Nos. 1, 2, and 4) for VOC treatment.

(b) Ground-water extraction/treatment will include pumping and pre-

| treatment with aerobic bioreactor treatment for VOC removal
(Ground-Water Alternative No. 3).




TABLE 8-2

COMPARISON OF FEASIBLE REMEDIAL ALTERNATIVES, MARSH RUN PARK, FAIRVIEW TOWNSHIP, PENNSYLVANIA

Alternative
No.

SOURCE AREA
1

Alternative
No.

GROUND WATER
1

{(a}) Ground-w

Nos. 1 a

No Action with
Site Control

Capping

Excavation/offsite

Incineration

Excavation/Onsite
Incineration

Soil Venting
Soil Flushing/
Bioremediation

Vitrification

Selective
Excavation

Activated Carbon
Air Stripping
Asrobic
Bioreactor

UV oxidation

ater pump and

nd 2.

Present Worth

Type of Performance Innovative Subject Requires Offsite Capital :°'t oen CO:t Total Co:t
Action Period Technology to LDRz Trausport/Disposal (§ x 10 ) ($ x 107} (§ x 107)
No Action N/A No No No 0.05 0.85 0.9
Containment 6 months No No No 1.4 0.5 1.9
Removal 6 months No No Yes 115.0 0.4 115.4
onsite
Treatment 5 years Yes Yes Yeos 47.0 0.4 47.4
In Situ 9-12 months Yes No No 3.9 0.4 4.3
rteatment
In situ
reatment 3-5 years Yes No No 1.65% 0.4 2.05
In Situ 6 months Yes No No 50.65 0.4 51.05
Treatment
Removal 6 months No Yes Yes 43.1 0.4 43.5
Present Worth
Type of Performance Innovative Adr NPDES Capital gost oM C°:t Total Co:t
Action Period Technology Discharge Discharxge {$ x 107) t$ x 107) {($ x 10°)
Treatment/ 3-5 yoarl:;; No ¥o Yes 0.78 0.46 1.24
Discharge >10 years 0.75 1.53
Treatment/ 3-5 yolu:;; No Yos Yes 0.61 0.36 0.97
Discharge 10 years 0.57 1.18
Treatment/ 3-5 years Yeos Yes Yeos 0.55 0.32 0.87
Recycle >10 years 0.48 1.03
Treatment/ 3-5 years Yes Yes Yes 0.59 0.30 0.89
Discharge >10 years 0.46 1.05

treat is expected to
(b) Ground-water pump and treat is expected to

achieve cleanup levels uwithin 5 years for Source—-Area Alternative Nos. 3A-7.
require a minimum of 10 years to achieve cleanup levels for Source-Area Alternative



TABLE 8-3 EXTENDED

Criteria

Alternative No. 4
In Situ
Soil venting, Ground-
Water Pump and Treat

Alternative NHo. S
In situ Soil Flushing/
Bioremediation, Ground-
Water Pump and Treat

Alternative No. 6

In Situ Vitrifica-

?Ton, Ground-Water
Pump and Treat

s
oft

Alternative No. 7
elective Excavation
site Disposal, Ground-
Water Puap and Treat

OVERALL PROTECTIVENESS
Human Health Protection

- Direct Contact/
Soil Ingestion

- Ground-Water
Ingestion for
Existing Users

- Ground-Water
Ingestion for
Future Users

Environmental
Protection

COMPLIANCE WITH ARARS

Chemical-Specific ARARs

Source area VOC con-
tamination removed
and treated,

See Alterxnative
No. 1B.

See Alternative
No. 1B.

Continued source
area VOC contasina~-
tion is curtailed

by soil vapor ex-
traction. Migration
of contaminated
ground water is cur-
tailed by pump and
treat.

See Alternative
No. 3A.

TCE degradation is
not consistently
accomplished.

See Alternative
No. 1B.

Seaa Alternative
No. 1B.

Continued source area
VOC contamination is
likely degraded by en-
hanced bioremediation.
Migration of contami-
nated ground water is
curtailed by pump and
treat.

See Alternative
No. 3A.

Source area VOC con-
tamination removed/
destroyesd. Soutce
area inorganics sta-
bilized into non-
leachable matrix.

See Alternative
No. 1B.

See Alternative
No. 1B.

Source area VOC con-
tamination destroyed
by vitrification.
Migration of contam-
inated ground water
is curtailed by pump
and treat.

See Alternative
No. 3A.

See
No.

Ses
No.

Mos
sou
vas
fro
con
cur
tre

Alternative
3A.

Alternative
1B.

Altecrnative
1B.

t highly contaminated
rce area soils and

tes permanently removed
m site. Migration of
taminated ground water
tailed by pump and

at.

Alternative
3A.



TABLE 8-13

[ S [RE

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES, MARSH RUN PARK LANDFILL, FAIRVIEW TOWNSHIP, PENNSYLVANIA

Criteria

Alternative No. 1A
No Action
with Site Control

Alternative No. 1B

No Action,
Site Control, Ground-
Water Pump and Treat

Alternative No. 2
Capping with
Surface/Gas

Controls, and Ground-
Water Pump and Treat

Alternative No. 3A
Excavation, Offsite
Incineration,
and Ground-
Water Pump and Treat

Alternative No. 3B
Excavation, Onsite
Incineration,
and Ground-~
Water Pump and Treat

OVERALL PROTECTIVENESS

Human Health Protection

~ Direct Contact/
Soil Ingestion

- Ground-Water
Ingestion for
Existing Users

- Ground-Water
Ingestion for
Future Users

Environmental
Protection

COMPLIANCE WITH ARARS

Chemical-Specific ARARs

(a) VOC treatment for contaminated ground water may be air stripping, activated carbon, or

Existing condi-
tions indiclsgd
risk <1 x 10 .

No action required.
Fencing reduces
potential for
direct contact.

No existing users
directly impacted
by ground-water
contamination.

No significant
reduction in risk
Some reduction in
potential for
access through
deed restrictions.

Allows continued
contamination of
surficial and bed-
rock aguifers.

Does not meet
ground-vater stan-
dards past the
site boundary.

See Alternative
No. 1A.

See Alternative
No. 1A

Reduction of rigk
to less than 10
by pump and treat.

Source area is not
romediated. Migra-
tion of contaminated
ground water is cur~-
tailed by pump and
treat.

Would meet MCLs at
waste boundary in
mote than 10 years.

Alternative
1A.

See
No.

Alternative
1A.

See
No.

Alternative
1B.

See
No.

Source area is not
remediated. Leachate
production is mini-

aized through capping.

Migration of contami-
nated ground water is
curtailed by pump and
treat.

Would meet MCLs at
the waste boundary
in more than

10 years.

Source area contami-
nation permanently
removed from site
and destroyed.

See Alternative
No. 1B.

Alternative
i8.

See
No.

Source area contami-
nated soils and
wastes permanently
removed from site.
Migration of con-
taminated ground
water is curtailed
by pump and treat.

Would meet MCLs at
the waste boundary
in 3-5 years.

UV oxidation.

Altecnative
3A.

See
No.

Alternative
18.

See
No.

See Alternative
Ro. 1B

Alternative
3A.

See
No.

See Alternative
fo. 3A.



TABLE 8-3 (Cont.)

Criteria

Alternative No. 1A
No Action
with Site Control

Alternative No. 1B

No Action,
Site Control, Ground-
Water Pump and Treat

Alternative No.
Capping with
Surface/Gas
Controls, and Ground-
Water Pump and Treat

Alternative No. 3A
Excavation, Offsite
Incineration,
and Ground-
Water Pump and Treat

Alternative No. 3B
Excavation, Onsite
Incineration,
and Ground-
Water Pump and Treat

Location-Specific ARARs

Action~-Specific ARARs

Other Criteria and
Guidance

Would not impact
vetlands or flood-
plain at the sitse.

Would not meet
any ARARs since
theres would be
no action.

Would not totally
restrict inges-
tion of ground
water !gcooding

1 x 10 .

LONG-TERM EFFECTIVENESS AND PERMANENCE

Magnitude of
Residual Risk

- Direct Contact/
Soil Ingestion

- Ground-Water
Ingestion for
Existing Ussrs

Existing condi-
tions indica&g
risk <1 x 10 .
No action
required.

Future risk
greater as plume
migrates toward
Susquehanna River;
howeaver, direc-
tion of plume
movement is not
toward any exist-
ing users.

See Alternative
No. 1A.

Would meet NPDES
requirements. Would
mneot air release
standards if air
stripping or UV
oxidation is used.

Protects against
ground-water gggos-
tion above 10

risk level.

See Alternative
No. 1lA.

Risk eliminated by
extracting ground
was:r sxceeding

10 . Safe drink-
ing water achieved
in more than

10 years.

Would need wetlands
permit and floodplain
Tequirements.

Capping would meet
RCRA landfill closure
requirements.
vater treataent would
meet NPDES require-
ments and air releases
standards.

See Alternative

No.

See¢ Alternative

No.

See Alternative

No.

1B.

1A.

1B,

See Alternative
No. 2.

Would meet regula-~
tions concerning
incineration. Would
meet RCRA and DOT
transportation and
offsite disposal
requirements.
Ground-water treat-
ment would meet
NPDES requirements
and air release
standards.

See Alternative
No. 1B,

Excavation, incin-
eration totally
temoves contamina-
ted soils/wastes
from the site.

Risk eliminated by
extracting ground
waSgr exceeding

10 °. Safe drink-
ing water achieved
in 3-5 years.

See Alternative
No. 2.

See Alternative
No. 3A. Would
mset RCRA LDRs
for onsite place~
ment of incin-
erator ash.

See Alternative
No. 1B.

Ses Altsrnative
No. 3A.

See Alternative
No. 3A.



TABLE 8-3

(Cont.) EXTENDED

Criteria

Alternative No. 4
In Situ
soil ventIng, Ground-
Water Pump and Treat

Alternative No, §
In Situ Soil rlushing/
Bioremediation, Ground-
Water Pump and Treat

Alternative Mo. 6

In Situ vitrifica-

tion, Ground-Water
Pump and Treat

Alternative No. 7
Selective Excavation
Offsite Disposal, Ground-
Water Pump and Treat

Location-Specific ARARs

Action-Specific ARARs

Other Criteria and
Guidance

See Alternative
No. 2.

Ground-water treat-
ment would meet NPDES
requirements and air
relesss standards.
Would meet air
release standards

for vapor extraction
system.

See Alternative
No. 1B.

LONG-TERM EFFECTIVENESS AND PERMANENCE

Magnitude of
Residual Risk

~ Direct Contact/
Soil Ingestion

- Ground-Water
Ingestion for
Existing Users

Soil vapor venting
removes VOC contami-~
nation from source
area. Existing con-
ditions 1ndiggto
risk <1 x 10 .

See Alternative
No. 3A.

See Alternative
No. 2.

Ground-water treat-
ment would meet NPDES
levels. 1Infiltration
basin would meet air
discharge levels.

See Alternative
No. 1B.

Bioremediation
degrades VOC con-
tamination in source
area. Existing con-
ditions indignto
risk is <10 .

See Alternative
No. 13A.

See Alternative
No. 2.

Ground-~water treat-
ment would meet NPDES
levels.
would meet air dis-
charge levels.

See Alternative
No., 18,

Vitrification totally
destroys VOC contami-
nation and immobili-
zes inorganic contam-
ination in source
area.

See Alternative
No. 3A.

vitrification

See Alternative
No. 2.

See Alternative
No. 3A.

See Alternative
No. 1B.

See Alternative
No. 3A.

See Alternative
No. 3A.



TABLE 8-3 (Cont.)

Criteria

Alternative No. 1A
No Action
with Site Control

Alternative No. 1B

No Action,
Site Control, Ground-
Water Pump and Treat

Alternative No. 2
Capping with
Surface/Gas

Controls, and Ground-
Water Pump and Treat

Alternative No. 3A
Excavation, Offsite
Incineration,
and Ground-
Water Pump and Treat

Alternative No. 3B
Excavation, Onsite
Incineration,
and Ground-
Water Pump and Treat

- Gfound—wator
Ingestion for
Future Users

Adequacy and Relia-
bility of Controls

Need for Annual Review

Risk greater as
area of contami-
nation increases.
Lack of source
area treatment
does not restrict
continuing source
area contribution
to contamination.

No controls over
remaining contam-
ination. No
reliability.

Review would be
required to ensure
adequate protec-—
tion and human
health is main~
tained.

Risk eliminated by
extracting ground
waggr exceeding

10 . safe drink-
ing water achieved
in more than

10 years.

Ground-water pump

and treat adequately
controls ground-
water contamination.
Lack of source area
treatment does not
control future source
of contaminants.

Ground-water pump
and treat is reliable
and proven.

See Alternative

No. 1lA. Source area
voCs and metals would
remain onsite.

See Alternative
No. 1B.

Ground-vater pump and
treat adequately con-
trols ground-water
contamination. Cap-
ping controls against
generation of leach-
ate, but does not
control future source
area contribution to
ground-water contam~
ination.

Ground-water pump

and treat is reliable
and proven. Capping
is reliable if regu-
larly inspected and
maintained.

See Alternative
No. 18.

Risk eliminated by
extracting ground
wuggt exceeding

10 °. Safe drink-
ing water achieved
in 3-5 years.

Ground~water pump
and treat adequately
controls ground-
water contamination.
Excavation/incinera-
tion removes source
ares contamination.
Incinerator ash may
require RCRA waste
disposal, due to

metal concentrations.

Incineration is very
reliable since mate-
rial is destroyed.
Ground-water pump
and treat is reli-
able and proven.

See Alternative
No. 1A. Ground-
water contamina-
tion would require
long~-term moni-
toring.

Alternative
3A.

Ses
No.

See Alternative
No. 3A.

Alternative
3A.

See
No.



TABLE 8-3 (Cont.) EXTENDED

Criteria

Alternative No. 4
In Situ
Soil V:EtIng, Ground-
Water Pump and Treat

Alternative No. 5
In Situ Soil Flushing/
EToro-odintion, Ground-
Water Pump and Treat

Alternative No. 6

In Situ Vitrifics-

?Ton, Ground-Water
Pump and Treat

Alternative No. 7
Selective Excavation
Offsite Disposal, Ground-
Water Pump and Treat

- Ground-Water
Ingestion for
Future Users

Adequacy and Relia-
bility of Controls

Need for Annual Review

See Alternative
No. 3A.

Ground-water pump
and treat adequately
controls ground-
water contamination.
Soil vapor extrac-
tion is proven tech-
nology for removal
of VOC contamination
from surficial soil.

Ground-water puap and
treat is reliable and
proven. Reliasbility
of vapor extraction
is high since no
long-term operation
and maintenance is
required.

See Alternative
No. 3A.

See Alternative
No. 3A.

Ground-water pump

and treat adequately
controls contamina-
tion. Biodegrada-
tion of TCE and other
chlorinated solvents
subject to site con-
ditions and toxic
inhibition.

Ground-water pump and
treat is reliable and
proven. Bioremedia-
tion is reliable under
proper site conditions
for certain contami-
nants. Treatability
testing is essential.

See Alternative
No. 3A.

See Alternative
No. 3A.

Ground-water pump
and treat adequately
controls contamina-
tion. Vitrification
can volatilize and
destroy all organics
and immobilixe
inorganics.

Ground-water pump and
treat is reliable and
proven. Vitrifica-
tion is very raliable
because VOC contami-
nants are destroyad.

See Alternative
No. 13A.

See Altecrnative
No. 3A.

Sees Alternative
No. 3A.

See Alternative
No. 3A.



TABLE 8-3 (Cont.)

Criteria

Alternative No. 1A
No Action
with Site Control

Alternative No. 1B
No Action,
Site Control,

Ground-
Water Pump and Treat

Alternative No. 2
Capping with
Surface/Gas

Controls, and Ground-
Water Pump and Treat

Alternative No. 3A
Excavation, Offsite
Incineration,
and Ground-
Water Pump and Treat

Alternative No. 3B
Excavation, Onsite
Incineration,
and Ground-~-
Water Pump and Treat

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

Treatment
Process Used

Amount Destroyed
or Treated

Reduction of Toxicity,
Mobility, or Volume

Irreversible Treatment

Type and Quantity of
Residuals Remaining
After Treatament

None

None

None

None

None

Ground-water
pretreataent

and VvVoC tront-.nt")

Oover 98% of vola-
tiles in ground
water removed and
subseguently
destroyed.

Reduced volume and
toxicity of contam-
inated ground water.
Mobility of source
area contaminants

is not addressed.

Ground-water VOC
treatment is
irreversible.

Using activated
carbon, spent car-
bon requires regen-
eration. Using air
stripping, spent
vapor phase carbon
requires regenera-
tiom.

See Alternative
No. 1B

See Alternative
No. 18B.

Reduced volume and

" toxicity of contami-

nated ground wvater.
Mobility of source
area contamination is
limited by capping.
Toxicity and volunme
of source area not
addressed.

Ground-water VOC
treatment/destruc-
tion is irreversible.

See Alternative
No. 1B for ground
water.

Incineration of
source area wvastes/
soils, ground-water
pretreatment, (a)
and VOC treatment

>99% of source area
contaminants
destroyed offsite,
over 98% of VOCs in
ground water removed
and subsequently
destroyed.

Reduced volume and
toxicity of contami-
nated ground water.
Reduced volume/toxi-
city of source area
contamination since
48,000 yd? of
material removed
from site and
destroyed.

Incineration is
irrevecrsible.
Ground-water VOC
treatment/destruc-
tion is irrever-
sible.

See Alternative
%o. 1B for ground
water. Incinera-
ted soils (17,500
yd?) and wastes
(15,000 yd?) would
be disposed off-
site.

See Alternative
Ro. 3A.

See Alternative
No. 3A.

Reduced volume and
toxicity of ground
water. 1Incinera-

tion reduces toxi-
city of source area

soils/wastes. Vol-
ume reduction of
12,500 yd?
achieved.

See Alternative
No. 3A.

See Alternative
No. 1B for ground
water. Incinera-
ted soils (17,500
yd?) and wastes
{15,000 yd?) would
require onsite or
offsite disposal
subject to LDRs.
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TABLE 8-3 (Cont.) EXTENDED

Alternative No. S
In Situ Soil Flushing/
BToronodiltion, Ground-
Water Pump and Treat

Alternative No. 4
In Sity
Soil Vontfnq, Ground-

Criteria Water Pump and Treat

Alternative No. 6

In Situ vitrifica-

ETon, Ground-Water
Puap and Treat

Alternative No. 7
Selective Excavation
Ooftsite Disposal, Ground-
Water Pump and Treat

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

Treatment Vapor extraction of Biological degrada-
Process Used VOCs from source tion of VOCs. Biolog-
area. Ground-water ical treatment (b)

pPretreatment of ground water

and VoC troatncnt(.’

Amount Destroyaed >99% of VOCs removed See Alternative

or Treated from source area. No. 4; however, TCE
Over 98% of VoCs in degradation is not
ground water remsoved consistently
and subsequently demonstrated.
destroyed.
Reduction of Toxicity, Reduced volume and See Alternative
Mobility, or Volume toxicity of ground No. 4.
water. Reduced tox-
icity and mobility
of source area con-
taminants.
Irreversible Treatment Soil vapor extraction Yes.

and ground-water VOC
treatment/destruction
are irreversible.

See Alternative
No. 1B.

See Alternative
No. 1B for ground
water. No detect-
able residuals in
source area.

Type and Quantity of
Residuals Remaining
After Treatment

Thermal destruction
of VOCs. Stabiliza-
tion of inorganics.
Ground-wvater pre-
treataent nnd( )

vVOC treatment'®

See¢ Alternative
No. 4.

See Alternative
No. 4.

Yes.

See Alternative
HNo. 1B for ground
water.

See Alternative
No. 3A.

»99% of source area con~
taminants from designated
“hot spots" destroyed off-
site. Over 98% of VOCs in
ground water removed and
subsequently destroyed.

Reduced volume and toxi-
city of contaminated
ground water. 4,000 yd?
of waste and 14,000 yd?
of contaminated soil
removed and disposed
offsite.

See Alternative
No. 3A.

See Alternative

No. 1B for ground
water. 26,000 yd?

of waste and 3,500
yd? of contaminated
soil are not treated.



————

———

TABLE 8-3 (Cont.)

Criteria

Alternative No. 1A
No Action
with Site Control

Alternative No. 1B

No Action,
Site Control, Ground-
Water Pump and Treat

Alternative No. 2
Capping with
Surface/Gas

Controls, and Ground-
Water Pump and Treat

Alternative No. 3A
Excavation, Offsite
Incineration,
and Ground-
Water Pump and Treat

Alternative No. 3B
Excavation, Onsite
Incineration,
and Ground-
Water Pump and Treat

Statutory Preference
for Treatment

SHORT-TERM EFFECTIVENESS

Community Protection

Worker Protection

Environmental Impacts

Time Unit Action
is Complets

Does not satisty.

Risk to community
not increased by

remedy implemen-

tation.

No significant
risk to workers.

Continued impact
from existing
conditions.

Not applicable.

Source area action
does not satisfy.
Ground-water action
satisfies.

See Alternative
No. 1A.

Dermal protection
required during con~
struction/operation
of ground-water
treatment system.

Local aquifer
drawdown could be
expected during
ground-water
extraction.

Ground-water treat-
aent system would
require more than
10 years to mest
MCLs .

Capping does not
satisfy. Ground-
water treatment
satisfies.

Temporary increase

in dust preduction
through cap installa-
tion. Contaminated
materials undisturbed.

Dermal protection
required during cap
installation. Dermal
protection required
during construction/
operation of ground-
water treatment
system.

See Alternative
No. 1B.

See Alternative
No 1B.

Satisfies.

Excavation would
release dust and
odors, could poten~
tially release hazx-
ardous contaminants,

Potential hazards
associated with con-
tainerizing wastes.
Dermal and respira-
tory PPE required
during excavation
and construction
activities.

See Alternative

No. 18. Excavation
activities could
adversely affect
surrounding envi-
ronment, will pro-
duce odors and dust.

Ground-water treat-
ment system would
require 3-5 years
to meet MCLS3.

Satisfies,

Excavation would
release dust and
odors, could poten-
tially release haz-
ardous air contami-
nants., Storage of
excavated contami-
nated materials may
present hazards.

See Alternative
No. 3A.

Ses Alternative

Mo. 3A. 1Incinera-
tion may impact air
quality, produce
odors, although it
will meet emission
standacds.

onsite incinera-
tion would require
at least 5 years
after construction.
Ground-water treat-
ment could take

3-5 years.
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TABLE 8-3 (Cont.) EXTENDED

Alternative No. 7
Selective Excavation
offsite Disposal, Ground-

Alternative No. 6
In Situ vitritica-

Alternative No. 5§
In Situ Soil Flushing/

Alternative Ro. 4
In Situ

Soil venting, Ground-

Bioremediation, Ground-

?Ton, Ground-Water

Watar Pump and Treat

Criteria Water Pump and Treat Water Pump and Treat Pump and Treat

Statutory Preference Satisfies. Satisfies. Satisfiaes. Satisfies.

for Treatment

SHORT~-TERM EFFECTIVENESS

Community Protection No significant risks Intiltration basin Potential for odors See Alternative
to public during will be exposed. during vOC destruc- No. 3A.
systen implementa- Potential for tion.
tion. Possible release of odors
release of dust/ and insect gene-
odors during cons- ration.
truction.

Worker Protection Dermal protection Dermal protection Respiratory and See Alternative
required during con- required during con- deramal protection No. 3A.
struction of soil struction/operation required during
venting and ground- of ground water and vitritication
water extraction/ source area biologi- activities.
treatment systems. cal treatment pro-

Respiratory protec- cegses.
tion may be raquired

for soil venting

system installation.

Environmental Impacts Vapor extraction may Bioremediation will Potential for odors See Alternative
impact air quality affect air quality and air quality No. 3A.
and odors, although and produce odors, impact, although it
it will meet emis- although it will will meat emission
sion standards. meet emission standards.

Local aquifer draw- standards.
down expected during
ground-water extrac-

tion.

Time Unit Action Soil venting could 3-5 years would be Vitrification would See Alternative

is Complete be completed in less required to achieve take 6 months or No. 3A.

than 1 year. Ground-
water treatment
could take

3-5 years.

ground-water MCLs,
pursuant to satis-
factory results of
treatability study.

less. 3-5 years
would be required
to achieve MCLs in
ground water.



TABLE 8-3 (Cont.)

Criteria

Alternative No. 1A
No Action
with Site Control

Alternative No. 1B

No Action,
Site Control, Ground-
Water Pump and Treat

Alternative No. 2
Capping with
Surface/Gas

Controls, and Ground-
Water Pump and Treat

Alternative No. 3A
Excavation, Offsite
Incineration,
and Ground-
Water Pump and Treat

Alternative No. 3B
Excavation, Onsite
Incineration,
and Ground-
Water Pump and Treat

IMPLEMENTABILITY

Ability to Construct
and Operate

Ease of Doing More
Action if Needed

Ability to Monitor
Effectiveness

Ability to Obtain
Approvals and
Coordinate with
Other Agqencies

No construction
or operation.

If monitoring
indicates addi-
tional action
regquired, may

need to go

through the FS/ROD
process again.

Additional down-
gradient well con-
structed as an
indicator of con-
taminant migra-
tion. Extensive
existing well
network.

No approval
required.

onsite ground-water
treatment system
requires operation
over system lifetime.

Additional extrac-
tion wells or pre-
treatment units

could be provided.

Proposed monitoring
will give notice of
failure before sig-
nificant exposure
occurs.

Neeod an NPDES permit.

See Alternative

No. 1B for ground-
water considerations.
Cap construction
would require about
40,000 yd?! of cover
soil. Capping is
relatively standard

construction activity.

See Alternative
No. 1B.

See Alternative
No. 18.

Meed NPDES permit.
Need wetlands and
E&S permit.

See Alternative
No. 1B for ground-
water considera-
tions. Excavation
will require spe-
cialty contractor
to excavate land-
£ill wastes.

See Alternative
No. 1B.

See Alternative
No. 1B.

Meed NPDES, wet-
lands, and £4&S pec-
sits. May need to
include special EsS
provisions during
sxcavation.

Ses Alternative
No. 1B for ground-
water considera-~
tions. BExcavation
requires specialty
contractor to
excavate landfill
wastes. Onsite
mobile incinera-
tion system must
be provided, con-
structed, opera-~
ted. Incinera-
tion difficult to
operate.

System can handle
varying volumes or
concentrations.

See Alternative
No. 1B.

Requires test burn
and incineration
permit. Requires
¥NPDES wetlands, E&S
permits,



TABLE 8-3 (Cont.) EXTENDED
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Criteria

Alternative No. 4
In Situ
Soil VontInq, Ground-~
Water Pump and Treat

Alternative No. S

In Situ Soil Flushing/
Bioremedjiation, Ground-

Water Pump and Treat

Alternative No. 6
In Situ vitrifica-

ETon, Ground-Water
Puap and Treat

Alternative No. 7
Selective Excavation
offsite Disposal, Ground-
Water Pump and Treat

IMPLEMENTABILITY

Ability to Construct
and Operate

Ease of Doing More
Action if Needed

Ability to Monitor
Effectiveness

Ability to Obtain
Approvals and
Coordinate with
Other Agencies

Vapor extractjion
requires some opera-
tion, is relatively
straightforward to
construct. See
Alternative No. 18
for ground-water
water considerations

Simple to expand
soil venting system
and ground-water
treatment systen.

See Alternative
No. 1B.

Need onsite treat-
ment period. Need
WPDES, wetlands,
E&S permits.

Ses Alternative

No. 1B for ground-
water considerations.
In sity bioremedia-~
tion relatively sim-
ple to construct but
regquires attention
during opasration.

Simple to expand bio-
treatment area and
upgrade water treat-
ment processes.

May be difficult to
determine effective-
ness of source area
remediation.

Onsite treatment per-
mit will be required.
Stormwater/Ei&S provi-
sions essential.
NPDES, wetlands per-
mits reqguired.

See Altarnative
No. 1B for ground
water considera-
tions. Vitrifica-
tion is very spe-
cialized and dif-
ficult during
operation.

System can handle
varying volumes
or concentrations.

See Alternative
Mo. 1B.

Onsite treatment
pecrmit required.
NPDES, wetlands,
E:S permits needed.

See Alternative
No. 3A.

See Alternative
No. 1B.

See Alternative
No. 1B.

See Alternative
No. 3A.



TABLE 8-3 (Cont.)

Criteria

Alternpative No. 1A
No Action
with Site Control

Alternative No. 1B

Mo Action,
Site Control, Ground-
Water Pump and Treat

Alternative No. 2
Capping with
Surface/Gas

Contrels, and Ground-
Water Pump and Treat

Alternative No. 3A
Excavation, Offsite
Incineration,
and Ground-
Water Pump and Treat

Alternative No. 3B
Excavation, Onsite
Incineration,
and Ground-
Water Pump and Treat

Availability of
Saervices and
Capacities

Availability of
Equipaent,
Specialists,
and Materijals

Availability of
Technologies

COST
Capital Cost

Present Worth
O&M Cost

Total Present
Worth Cost

No services or
capacities
required.

Nesds legal
assistance to
establish deed
restrictions.

None required.

$50,000

$900,000

$950,000

See Alternative
No. 1A.

Heeds treataent
systea operators.

Ground-water treat-
ment technology
readily available.
Treatability testing
required.

$870,000

$1,360,000

$2,230,000

See Alternative
No. 1A,

Reed ground-water
treatment system
operators. No spe-
cial egquipment or
materials needed for
capping. Liner
installation special-
ists required. cap
materials available
within 50 mi.

Capping and pump and
treat technology
readily available.

Treatability testing
required.

§2,220,000

$860,000

$3,080,000

Need offsite RCRA
incineration.
Closest facility is
more than 200 mi
from site.

Need ground-water
treatment system
operators. Need
specialty excava-
tion contractors.

Pump and treat
technology readily
available. Treata-
bility testing
required. Incinera-
tion sources wvell
developed and avail-
able although not
locally available.

$115,820,000

$700,000

$116,520,000

Need mobile incin-
erator.

- Need ground-water

treatment system
and incinerator
operators. Need
specialized exca-
vation contractors.

Incineration and
ground~water pump/
treat well devel-
oped. Will require
pilot testing.

$47,820,000

$700,000

$48,520,000
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TABLE 8-3 {Cont.) EXTENDED

Criteria

Alternative No. 4
In Situ
Soil v.nt{ng, Ground-
Water Pump and Treat

Alternative No. S
In Situ Soil Flushing/
Bloremediation, Ground-
Water Pump and Treat

Alternative NHo. 6

In Situ Vitrifica-

tion, Ground-Water
Pump and Treat

Alternative %No. 7
Selective Excavation
Offsite Disposal, Ground-
Water Pump and Treat

Availability of
Services and
Capacities

Availability of
Equipment,
Specialists,
and Materials

Availability of
Technologies

COST
Capital Cost

Present Worth
O&M Cost

Total Present
Worth Cost

No services or capa-
cities tequired.

Need ground-water
treatment system
operators. Needs
readily available
specialists to
install and monitor
vapor extraction
system.

Vapor extraction and
ground-water pump/
treat well devel~
oped. Will require
pilot testing.

$4,720,000

$700,000

$5,420,000

Specialized biotreat-
nent technology/
squipment required.

Specialized operators
required for ground-
water and in situ bio-
treataent.

Relatively few vendors
have demonstrated
experience in biologi-
cally degrading TCE.
Pilot testing is
required.

$2,420,000

$720,000

$3,140,000

Specialized vitrifi-
cation equipment
required.

Highly specialiszed
technolagy. Requires
experts to imple-
aent/operate.

Oonly one commercial
vendor of this tech-
nology. Pilot test-
ing required.

$51,470,000

$700,000

§52,170,00

See Alternative
No. 3A.

See Alternative
No. 3A.

See Alternative
No. 3A.

$43,920,000

$700,000

$44,620,00
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contamination will increase the effectiveness of the ground-water extrac-
tion/treatment component of the remedial action. Alternative Nos. 3A,
3B, and 7 (excavation/incineration options) are source area removal
actions. Alternative Nos. 4 through 6 (soil venting, bioremediation,

and vitrification) are in situ treatment actions. It is estimated that
ground-water treatment could be achieved in less than 5 years with source
area extraction and treatment. Ground-water treatment would require more

‘than 10 years to reach health-based cleanup levels without source area

extraction or treatment, and could require significantly longer depending
on the volume of contaminant actually remaining within the source area.

The primary advantage to removal actions over treatment actions is

that the source of contamination is permanently removed. Significant
disadvantages of removal actions are that offsite disposal will probably
require incineration due to concentrations of metals and VOCs in the
wvastes; permitted disposal facilities are not proximate to the site; and
the metals content of wastes will still require RCRA-regulated disposal
of ash. Alternative Nos. 4 through 6 (soil vapor venting, soil flushing/
bioremediation, and vitrification) could all be effective in removing
VOCs from the source area. Pilot testing should be conducted. Bioreme-
diation may require 3-5 years to reduce contaminants to health-based
levels. Bioremediation would need to be conducted in conjunction with
an onsite aerobic bioreactor for VOC treatment of ground water. Soil
venting could be completed in less than 1 year. Vitrification could

be completed in 6 months or less.

8.2 COMPLIANCE VITH ARARS

The evaluation of the ability of the alternatives to comply with ARARs
included a review of chemical-specific and action-specific ARARs that was
presented earlier. Location-specific ARARs pertaining to wetlands and
floodplains were also considered. All alternatives will meet their
respective ARARs except for Alternative No. 14 (no action).




8.3 LONG-TERM EFFECTIVENESS AND PERFORMANCE

All alternatives (except No. 1lA) are equally effective with respect to
ground-vater treatment actions. The excavation/incineration alternatives
(Nos. 3A, 3B, and 7) and the in situ treatment alternatives (Nos. 4, 5,
and 6) afford the highest degree of long-term effectiveness and perfor-
mance, because these alternatives use treatment processes to reduce
hazards posed by all known wastes at the site. The primary differences
among the alternatives are the approach to removing VOC contamination
from the source area.

Alternative Nos. 3A, 3B, and 7 are excavation/incineration alternatives.
All of these options require that contaminated material be excavated and
removed from the designated source area. In Alternative No. 3A, waste is
taken to a RCRA-permitted offsite facility. In Alternative No. 3B, waste
is incinerated onsite and any resultant ash that cannot be replaced due
to RCRA Land Ban restrictions is taken to a RCRA-regulated ash disposal
facility. Alt<r-native No. 7 includes excavation and offsite incineration
similar to Alternative No. 34, except that the extent of source area
vaste removed is limited. All of these alternatives provide for
permanent removal of the source of VOC contamination from the site.

Alternative No. 4 uses in situ soil venting to remove VOC contamination
from the source area. Soil venting is a proven technology that has
demonstrated effectiveness in remediation of sites contaminated with TCE
and TCE-breakdown products (i.e., DCE, vinyl chloride). This technology
would provide for permanent removal of source area VOC contamination.
The depth to ground water within the waste matrix may impact system
perf~rmar..

({1

Alternative No. 5 applies soil flushing and enhanced bioremediation to
degrade VOC contamination within the source area. Bioremediation is an
innovative trer "ment technology that has been demonstrated to be effec-
tive in degrac. .g certain organic contaminants. TCE and related solvents

have been successfully degraded under certain conditions but has not been
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consistently demonstrated effective for TCE degradation. Treatability
testing and pilot testing are essential to assess the viability of this
technology for conditions at the Marsh Run Park site.

In situ vitrification.(ISV) (Alternative No. 6) provides for permanent
removal of VOCs and for stabilization of metals and other inorganics.
ISV has not been applied for large-scale projects, but has been highly
effective in treatment and stabilization of high levels of contaminants
in small areas. ISV may be adversely affected by the presence of inclu-
sions (i.e., metal, wood, organic debris, vater) within the waste matrix
at Marsh Run Park.

The remaining alternatives (Nos. 1A, 1B, and 2) do not provide as great
a degree of permanence since source area contaminants are not removed
or treated.

Alternative No. 1A (no action) does not provide any reduction of
contamination. Therefore, long-term effectiveness and permanence

is not applicable to this alternative. Alternative No. 1B is similar
to No. 1A except that it does provide for effective, long-term control
of ground-vater contamination. T

Alternative No. 2 (capping) provides an impermeable barrier to prevent
rainfall and surface infiltration. This barrier should effectively
minimize leachate generation from the source area. Capping is an effec-
tive long-term action provided that regular inspection and maintenance
is conducted. Ground-water monitoring is a significant component of
this alternative. The primary disadvantage of capping in comparison

to removal or treatment actions is that the time required to achieve
ground-vater cleanup to health-based levels will be longer (>10 years
vs. <5 years). [An estimate of time required for cleanup without source
area removal or treatment is very difficult to predict since it is not

known with any degree of certainty how much contamination remains within
the source area.]




8.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

Alternative Nos. 3A and 3B provide the highest reduction of toxicity,
mobility, and volume, since these alternatives provide for removal and
destruction of contaminated soils and wastes, and treatment of contami-
nated liquids. Alternative Nos. 4, 5, and 6 do not provide for complete
removal of source area wvastes, but provide for reduction of source area
toxicity through removal of VOC contamination within the source area.
Alternative Nos. 4 through 6 also provide for treatment and destruction
of VOC contamination from the bedrock aquifer.

Alternative No. 4 (soil venting) is the most proven technology for site
conditions at Marsh Run Park. Off-gas treatment (activated carbon or
catalytic oxidation) will provide for removal/destruction of contami-
nants. Alternative No. 5 (bioremediation) should be effective but will
require a much longer time frame for remediation. Alternative No. 6
(vitrification) will provide treatment of VOCs and stabilization of
metals.

Alternative No. 7 (selective excavation/incineration) is similar to
Nos. 3A and 3B except that it does not address the entire source area.
A total of approximately 18,000 of the 47,500 yd? of identified source
area are removed and treated under this alternative.

Alternative Nos. 1B (no action/ground-wvater treatment) and 2 (capping)
provide for reduction of the volume and toxicity of contaminated ground
vater. Alternative No. 1A does not apply any treatment technologies
and does not provide for reduction of toxicity, mobility, or volume

of contaminants from the site.

8.5 SHORT-TERM EFFECTIVENESS
Alternative No. 1B (no action and ground-water pump and treat) and No. 2

(capping) are anticipated to have the greatest short-term effectiveness.
These alternatives present the least amount of risk to workers, the
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community, and the environment. Some particulate emissions from cap
installation (Alternative No. 2) is anticipated during implementation;
howvever, dust control methods should reduce this risk. Construction

of this alternative could be completed in a short time period (6 months
or less). Alternative No. 1B could be completed in a comparable time
period. The entire time required for completion of remedial action under
these alternatives, however, would be in excess of 10 years, since the
source area contamination is not removed or treated.

The in situ treatment actions (Alternative Nos. 4 through 6) also provide
good short-term effectiveness. Alternative No. 4 (soil venting) provides
the best short-term effectiveness of the in situ treatment alternatives.
This action requires minimal exposure to contaminants for workers, the
surrounding community, and the environment. It can be completed in

9-12 months, and it does not require significant site disturbance to
implement. Bioremediation (Alternative No. 5) requires a longer time
period for source area treatment (3-5 years) and it presents more poten-
tial for exposure through the infiltration basin. Bioremediation does
not require source area disturbance and minimizes contaminant exposure.
Vitrification (Alternative No. 6) could be completed within 6 months.
Vith proper controls, vitrification provides good protection to the
community and environment. Risk to workers is not significant, but

is greater than for soil venting.

Total remedial action perfo:mance time (including ground-water actions)
for in situ treatment methods is expected to be 5 years or less.

The excavation/incineration alternatives (Nos. 3A, 3B, and 7) present the
greatest short-term risks to site wvorkers, the public, and the environ-
ment. Releases of volatile contaminants during excavation will be very
difficult to control. WVorkers will be directly exposed to dermal and
respiratory hazards during excavation, materials separation, and drumming
of wastes. Hazards associated with offsite transport of hazardous wastes
must be considered. Alternative Nos. 3A and 7 could be completed within
6 months. Alternative No. 3B would require at least 5 years. Another
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short-term risk associated with Alternative No. 3B is storage of exca-
vated wvastes prior to incineration.

Total remedial action performance time (including ground-water actions)
for excavation/incineration alternatives is expected to be about S years.

8.6 IMPLEMENTABILITY

Alternative No. 1B (no action with ground-water pump and treat) would

be the simplest to construct and operate. Alternative No. 1B requires
only the ground-water extraction and treatment system. A system operator
wvould be required. This alternative would include long-term monitoring
to assess performance. Additional wells or system components could
easily be provided if operating conditions warranted.

Alternative No. 2 (capping) would al: be relatively simple to construct
and operate. Alternative No. 2 incle . the ground-water considerations
described for No. 1B and also includes construction of an impermeable cap
in conformance with RCRA c:osure requirements. This activity is not a
difficult construction practice and does not require specialized exper-~
tise, except for liner installation. Long-term monitoring and mainte-
nance is an essential component of this alternative.

Alternative No. 4 (soil venting) is another alternative that is rela-
tively easily implemented. Soil venting is proven for remediation of
chlorinated organic solvents. Treatability and pilot testing would

be required. Effectiveness can be monitored through sampling of soils
and ground water, during the remedial action process. Specialized
equipment or materials are not required. A system operator is required.
Since the site is subject to floodplain considerations, appropriate
provisions should be made. Ground-water considerations are as indicated
for Alternative No. 1B.
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Alternative No. 5 (bioremediation) is more complex than Alternmative
Nos. 1B, 2, or 4, but is still relatively simple to implement. Bio-
remediation of chlorinated organic solvents will, however, require
close observation to optimize system performance. This alternative may
be subject to toxic inhibition due to metals concentrations within the
source area, and will require optimization of the liquid-recycling rate,
microbe concentration, nutrient concentration, and oxygen concentration.
Treatability and pilot testing is essential. Since the site is subject
to floodplain considerations, appropriate provisions should be made.
Ground-vater considerations are as indicated for Alternative No. 1B.

In situ vitrification (Alternative No. 6) is more complex than alterna-
tives previously discussed, particularly due to the inhomogeneity of the
vaste area and the presence of inclusions (metal, wood, organic debris,
vater) within the vaste matrix. Sufficient electrical supply will be
required to generate the large energy demand necessary for this alter-
native. Treatability testing is required. Since the site is subject

to floodplain considerations, appropriate provisions should be made.
Ground-wvater considerations are as indicated for Alternative No. 1B.

Alternative Nos. 3A and 7 (excavation/offsite incineration) present
significant difficulties during excavation and handling of waste materi-
als. Excavation of a former landfill with a shallov ground-water level
of 4-10 ft below ground surface wvill present construction-related and
health-related concerns. Transport and offsite disposal of hazardous
materials will require perﬁitting and coordination with other states and
the RCRA-permitted facility. Distance to a RCRA-permitted facility is a
concern since no facilities are located less than 200 mi from the site.

Alternative No. 3B (onsite incineration) presents the most difficulties
in implementation. Excavation and materials handling concerns described
above apply to this alternative. Onsite incineration will also result in
ash with concentrated metals levels. A trial burn and permitting would
be required. Onsite incineration is susceptible to frequent down time
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due to mechanical complexities. Provisions for storage of excavated
wvastes would be required. Since the site is subject to floodplain
considerations, appropriate provisions should be made.

Ground-wvater considerations for all excavation/incineration alternatives
are as indicated for Alternative No. le

8.7 COST

Examination of costs indicates that the capital costs for Alternative
Nos. 3A, 3B, 6, and 7 (excavation/incineration options and in situ vitri-
fication) are one to two orders of magnitude more than the capital costs
for Alternative Nos. 1A, 1B, 2, 4, and 5 (no action, capping, soil vent-
ing, and bioremediation). Operation and maintenance costs for all alter-
natives are fairly comparable, although the operation and maintenance
costs for Alternative Nos. 1B and 2 are somevhat higher, since these
alternatives include ground-water treatment but do not include sdurce
area treatment. Alternative No. 1B is a "no action" alternative, while
Alternative No. 2 is a capping alternative.

The in situ treatment methods (excluding Alternative No. 6, vitrifi-
cation) appear to represent the most cost-effective alternatives that
address both ground-water and source-area treatment. Alternative No. 4
uses soil venting technology to remove VOCs from the source area. Alter-
native No. 5 uses soil flushing and enhanced biodegradation to biologi-
cally degrade VOC contamination present within the source area.

A summary of costs for each of the remedial alternatives is provided in
Table 8-2. For consistency in evaluation, costs for UV oxidation are
used for the ground-water treatment technology. This does not mean that
UV oxidation would be the selected ground-water technology. Choice of
the appropriate VOC treatment technology for ground water at the Marsh
Run Park site should be based upon results of treatability testing.

8-11




: i

8.8 STATE ACCEPTANCE

The Commonwealth of Pennsylvania, through its Department of Environmental
Resources (DER) concurs with the selected remedy. Appendix A includes a
summary of regulatory agency correspondence.

8.9 COMMUNITY ACCEPTANCE

A public meeting for the Proposed Remedy was held on 30 October, 1990 in
Fairview Township, Pennsylvania. The meeting was attended by approxi-
mately twventy residents and no adverse comments to the alternative were
received at the meeting or during the following comment period. In
general, the community is pleased to see that remediation will occur

at the site. Appendix B summarizes the comments and responses from the
public review period during the RI/FS.
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9. SELECTED REMEDY
9.1 DESCRIPTION

The selected remedy for the remediation of the Marsh Run Park site
consists of a ground-water pumping and treatment system for bedrock
aquifer remediation and soil venting for source area remediation.
Both air stripping (Ground-Water Alternative No. 2) and UV oxidation
(Ground-Vater Alternative No. 4) should be considered during the pre-
design phase for ground water VOC treatment. Soil venting (Source-Area
Alternative No. 4) is recommended for source area remediation. In
addition, a perimeter fence will be constructed to protect equipment
at the site, and a long term monitoring program will be established
to monitor the ground-water quality and the effectiveness of the
treatment system.

The selected remedy will be an integrated site clean-up system:

Figure 9-1 shows a conceptual layout of what the treatment system
configuration may look like. Initially, water will be pumped to
dewvater the shallow saturated zone using the same wells that will

be used for the source area venting system (Figure 9-2). Once the
shallow saturated zone is dewatered, the extraction well system along
the northern portion of the site will pump out contaminated water from
the bedrock aquifer for treatment in a two-stage ground-wvater treatment
system. The wells will be placed to intercept contaminated bedrock
aquifer flow on its way tovard the Susquehanna River, and will serve

to contain the contaminated ground water (Figure 9-3). The objective
of ground-water extraction will be to remove and treat contamination
within the site boundaries as well as containment/remediation of contam-
ination that has migrated toward the Susquehanna River. The specific
locations of bedrock aquifer extraction wells will be refined during
the pre-design phase through aquifer characterization to assure that
remedial action objectives are achieved. The two-stage ground-water

treatment system consists of a pretreatment unit to remove metals and
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solids, and an organic treatment unit to remove volatile organic contam-
ination (VOC). The VOC treatment system will be either UV oxidation
(Ground-Water Alternative No. 4), or air stripping (Ground-Water Alter-~
native No. 2) pursuant to decisions during the pre-design phase of the
remedial design. At the same time as ground water pumping, the soil
venting system will remove organic contamination from the source area
using vacuum extraction (Figure 9-4). Once extracted, the contaminants

will then be treated using the vapor treatment system (Source-Area
} Alternative No. 4).

9.2 PERMIT REQUIREMENTS

The system will be designed in accordance with all federal and state
}

s regulations and vill require several permits before it can begin

operations:

! . WVell permits will be needed to drill the extraction wells and
| monitoring wells.

Construction permits would be required to build the vacuum
extraction system and the ground-water treatment system.

. Sediment and erosion control measures and permits would be
required.

Surface water discharge permits will be needed to assure that
treated vater meets state discharge standards.

Air permits will be required to assure that ground vater and vapor
{ treatment systems meet clean air standards.
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9.3 LONG TERM MONITORING PROGRAM

A long term monitoring program will be implemented to characterize
bedrock aquifer contamination over time. Figure 9-5 shows the proposed
monitoring well locations and surface water sample locations for the
selected remedy. The objective of the monitoring program is to assure
that contamination is being contained and treated and it will consist
of the following items:

. The use of existing wells in the shallow saturated zone and the
bedrock aquifer.

. The installation of two new well clusters, each having a shallow
saturated zone well and a bedrock aquifer well.

. Annual monitoring of all wells for a period of 30 years. This is
long after the projected cleanup completion date and provides

assurance that this problem will not recur over time.

. Annual monitoring of surface water samples from Marsh Run Creek
for a period of 30 years.

9.4 REMEDIATION GOALS

9.4.1 Cleanup Objectives

Based upon the remedial objectives identified in the FS, the following
goals have been identified:

« Ground Vater--Containment and remediation of bedrock aquifer
contamination through ground-water extraction and subsequent
treatment. The ground vater treatment system will be operated at
a minimum until ground-water samples reach levels of less than

the maximum contaminant levels (MCLs) specified by U.S. EPA in
the Safe Drinking Vater Act and in accordance with the PaDER
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proposed Groundwater Quality Protection Strategy. If after
yearly reviews the system appears to be capable of removing
contaminants to a value of less than MCLs, the system will be
operated to achieve these goals until the U.S. Army Corps of
Engineers (USACE) determines that the treatment system
effectiveness is limited in achieving any relative improvement in
contaminant removal. At that time USACE will formally petition
PaDER to conclude remediation.

-»As newv standards are established, and new and more effective

treatment technology is developed, treatment design will be
evaluated and revised to achieve these objectives, if feasible
and justified as cost effective.

Source Area--Treatment of VOC contamination in the identified
source area (Figure 5-8) through soil vacuum extraction (SVE)
vith off-gas treatment (Activated carbon or catalytic oxidation)
to meet PaDER air discharge standards. Performance goals for
the removal of volatiles in the source area will be based on a
pilot study and subsequent evaluation of the technological and
engineering feasibility of the SVE system.

1. An SVE system will be utilized to clean up volatile contam-
inants in the soil. To obtain the required data for the
design of an SVE system a pilot study will be accomplished.
The pilot study will determine the effectiveness of the SVE
system in removing volatile contaminants from the soil and
hov much vacuum can be produced in the system. These data
will be used to design the RA SVE system.

2. The performance of the SVE system will be evaluated contin-
uously during the first year of operation to fine tune the
operating parameters. In addition data will be collected
to quantify the mass of contaminants removed and plotted
against time to evaluate the effectiveness of the system.
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Periodically the system will be shut down if a plot of mass
of extracted contaminants vs. time becomes asymptotic indi-
cating that the efficiency of the system is deteriorating.
After allowing the system to recover the system will be
turned back on and monitored for additional recovery of
volatiles.

3. At the end of one year of operation a Technical Memorandum
will be submitted to PaDER that presents the data on the
performance of the SVE system. Included in the report will
be a recommendation by USACE with respect to continued opera-
tion of the system. The operating parameters of the system
will be evaluated at this time and adjustments will be made
as required. If USACE determines that continued operation of
the SVE system is no longer justified based on technological/
engineering feasibility and cost effectiveness USACE will
petition PaDER to shut down the system. This petition
process can be implemented at any time between the first-
year review of the SVE system and the five-year review of
the ground water treatment system.

Total System--The installation and operation of the two treatment

processes for ground water and source area would be phased. The
devatering of the site would have to be in operation for a period
of time before the pilot SVE system becomes operational. This

is to allow sufficient dewatering to develop site conditions
comparable to actual SVE system operating conditions. The actual
operation and evaluation periods could be coordinated to run
concurrently after the SVE system is in operation to allow
simultaneous adjustments in the Operation and Maintenance (0&M)
standards.

The complete operational time period for the SVE system should

be scheduled to end when the ground water treatment system is
scheduled for its five-year evaluation.
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™ :
9.4.2 Ground-Vater Treatment Performance Assessment " "_
P
— L
It is estimated that ground-water remediation will be able to meet
cleanup standards within 5 years. This estimate will be refined pursuant
to aquifer characterization and treatability testing to be performed

during the pre-design phase of the remedial action. The ground-vater .
Jea L4 ,Joi/um

extraction/treatment system vill remain onsite th¥e: ¥
$reoTi vt aceordamecr q.m . 24 amclice.
fé:i%%zzﬁétstzisiﬁy If ground-vater monitoring indicates that ground-

vater quality does not continue to meet the treatment objectives, the
system may need to be restarted to maintain water quality. ﬁd;gﬁ‘

-

To adequately assess ground-water extraction/treatment performance,
several milestones can be established. The first milestone will be at
the completion of one year of operation of the system. Ground wvater
quality data will be examined to assess system performance and the need
for process modifications. Interim monitoring of system performance will
be provided as a component of system operation and throug' the annual
ground-vater monitoring program, which will fulfill this requirement.

A second milestone to be established will be a S5-year review. i .its
of ground-water quality samples at the 5-year review will be examined in
conjunction with previous sample results to assess system performance.

If it is determined at this time that the system performance is unsatis-
factory, modifications to the Record of Decision/remediation requirement/
specification will be required.

9.4.3 Source-Area Treatment Performance Assessment

It is estimated that source area treatment should meet target treatment

objectives to minimize source area contribution to ground-water contami-
nation in approximately 1 year. This estimate will be refined once pilot
testing is initiated during the pre-design phase of the ROD. Since it is
not uncommon for adsorbed contaminants to desorb at differing rates from
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soil/waste particles over time, it is anticipated that it may be neces-
sary to periodically restart portions of the venting system. As such,
the source area treatment system will need to remain in place.

To adequately assess soil vapor extraction performance, several mile-
stones will be established. The first action will be to perform a treat-
ability study. The first milestone should be at the completion of one
year of operation of the extraction system. If system performance at the
end of the l-year period indicates that the source area treatment
perforﬁance objectives have not been met, additional treatment will be
provided in portions of the site where treatment objectives have not been
achieved, and additional source area evaluation will be conducted on a
periodic basis until treatment objectives are achieved. Interim
monitoring of system performance will be provided as a component of
system operation (measurement of contaminants extracted in vapor phase)
and through the annual ground-water monitoring program.

The second milestone will be a petition to shut down the source area
treatment system based upon system performance records. The second
milestone will occur after the one-year reviev and prior to the five-year
reviev of the ground-water treatment system. The system may continue to
operate until the 5-year review of the ground-water treatment system, af
vhich time the operation of the SVE system will be terminated.

9.5 COSTS

Costs for the source area and ground-water components of the selected
remedy are presented in Tables 9-1 through 9-3. The total estimated
remediation cost will include the source area remedial action plus the
ground-vater remedial action. Costs for two different ground-water |
remedial actions are provided since final selection of ground-water VOC
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TABLE 9-1a PRELIMINARY ESTIMATE OF CAPITAL COSTS FOR SOURCE-AREA SELECTED
REMEDY: IN SITU SOIL VENTING

Item Description Quantity Unit Cost Total
1 Security Fence . 1,500 £t § 12;40/ft $ 18,600
2 Surface Preparation LS LS 2,000
3 Erosion/Sediment Control LS LS 25,000
4 Venting System‘® 48,600 CY $ 50 CY 2,430,000
5  SUBTOTAL $2,475,600
6 Mobilization/Demobilization, 10% 247,560

Construction Management,
Site Services

7 Implementation, Design, 22% 544,632
Permits

8 Contingency 25X 618,900

9 TOTAL $3.89 X 105

(a) Cost includes equipment, construction of the system, and costs for
labor, materials and supplies, analytical testing, effluent treatment,
residual disposal, and facility modifications during the operational
period of the system (estimated at 1 year).




TABLE 9-1b PRELIMINARY ESTIMATE OF OPERATION AND MAINTENANCE COSTS FOR

SOURCE-AREA SELECTED REMEDY:

IN SITU SOIL VENTING

Item Description Quantity Unit Cost Total
FIRST YEAR
1 Quarterly Inspection 96 hours $40/hr $ 3,840
2 Ground-Vater Monitoring
. Labor 80 hours 40/hr 3,200
. Analysis 24 samples 905/sample 21,720
3 Surface Vater Sampling
. Labor 40 hours 40/hr 1,600
. Analysis 16 samples 905/sample 14,480
4 Lawvn Mowing
. Labor 384 hours 20/hr 7,680
. Equipment 384 hours 8/hr 3,072
5 Confirmatory Soil Sampling
. Labor 96 hours 40/hr 3,840
. Analysis 40 samples 220/sample 8,800
6 TOTAL $ 68,232
0&M FOR YEARS 2-30
1 Quarterly Inspection 96 hours $40/hr $ 3,840
2 Ground-Vater Monitoring
. Labor 20 hours 40/hr 800
. Analysis 6 samples 905/sample 5,430
3 Surface Vater Sampling
. Labor 10 hours 40/hr 400
. Analysis 4 samples 905/sample 3,620
4 Lawn Mowing
. Labor 384 hours 20/hr 7,680
. Equipment 384 hours 8/hr 3,072
S TOTAL $24,842
TOTAL 30-YEAR PRESENT WORTH O&M COSTS =
$68,232 + $24,842 (P/A, BX, 29 yrs) = $345,429 "~ $350,000




TABLE 9-2a PRELIMINARY ESTIMATE OF CAPITAL COSTS FOR GROUND-WATER
SELECTED REMEDY: AIR STRIPPING

Item Description Quantity Unit Cost Total
1 Aquifer Characterization
. Deep Observation Vells (2) 200 ft $100/ft $20,000
. Shallow Observation Vells (2) 60 ft $60/£t 3,600
. Borehole Geophysics (6 wells) LS LS 5,000
. Discrete Fracture Sampling (2 wells) LS LS 8,000
. Long-Term Pump Testing (1 well) LS LS 15,000
. Ground-Water Modeling (3-D MODFLOW) LS LS 15,000
$66, 600
2 Extraction Vells 400 £t $ 100/ft $ 40,000
3  Pumping System 4 5,500/ea. 22,000
4 Piping
. Pressure Pipe 550 £t 20/£t 11,000
. Gravity Pipe 500 ft 13.80/f¢t 6,900
S Outfall Structure 1 ea. LS 1,000
6 Metering LS LS 10,000
7 Electrical LS LS 30,000
8 Pretreatment LS LS 175,000
9 Treatability Testing for LS LS 5,000
Ground Vater
10 Air Stripping System (tower, 1 each 44,000/ea. 44,000
foundation, blower, media)
10a 0ff-Gas Treatment
11 System Operator 1,000 hours $45/hr 45,000
12 SUBTOTAL $456,500
13 Mobilization/Demobilization, 10% 45,650
Construction Management,
Site Services
14 Implementation, Design, 22% 100,430
Permits
15 Contingency 50% 228,250
16  TOTAL $830,830
SAY $835,000




TABLE 9-2b PRELIMINARY ESTIMATE OF OPERATION AND MAINTENANCE COSTS FOR
GROUND-VATER SELECTED REMEDY: AIR STRIPPING

Item Description Quantity Unit Cost Total
YEARS 1-5
1 Ground-Vater Monitoring
. Labor 80 hours $ 40/hr $ 3,200
. Analysis 16 samples 905/sample 14,480
2 Treatment Costs
. Pretreatment 15,770,000 gal 2.25/1,000 gal 35,483
. VOC Treatment 15,770,000 gal 0.50/1,000 gal 7,885
. 0ff-Gas Treatment 15,770,000 gal 1.00/1,000 gal 15,770
3 System Maintenance LS LS 4,400

(10X of capital
equipment cost)

4 TOTAL $81,218/yr

O&M FOR YEARS 6-30

1 Ground-Vater Monitoring

. Labor 20 hours $ 40/hr $ 800
. Analysis 4 samples 905/sample 3,620
2 TOTAL : $4,420/yr

TOTAL 30-YEAR PRESENT WORTH O&M COSTS =
$81,218 (p/A, 8%, 5 yrs) +
$4,420 (P/A, 8%, 25 yrs) (P/F, 8%, 5 yrs) = $360,410

SAY $360,000




TABLE 9-3a PRELIMINARY ESTIMATE OF CAPITAL COSTS FOR GROUND-WATER
SELECTED REMEDY: UV OXIDATION

Item Description Quantity Unit Cost Total
1 Aquifer Characterization
. Deep Observation Wells (2) 200 ft $100/ft $20,000
. Shallow Observation Vells (2) 60 ft $60/£t 3,600
. Borehole Geophysics (6 wells) LS LS 5,000
. Discrete Fracture Sampling (2 wells) LS LS 8,000
. Long-Term Pump Testing (1 well) LS LS 15,000
. Ground-Vater Modeling (S-D MODFLOW) LS LS 15,000
$66, 600
2 Extraction Vells 400 ft $ 100/ft $ 40,000
3 Pumping System 4 5,500/ea. 22,000
4 Piping
. Pressure Pipe 550 ft 20/ft 11,000
. Gravity Pipe 500 ft 13.80/ft 6,900
S oOutfall Structure 1 ea. LS 1,000
6 Metering LS LS 10,000
7 Electrical Ls LS 30,000
8 Pretreatment LS LS 175,000
9 Treatability Testing for LS LS 5,000
Ground Vater
10 UV/Oxdidation LS LS 80,000
(UV/oxidation reactor,
oxidation source,
system operator)
11  SUBTOTAL $447,500
12 Mobilization/Demobilization, 10% 44,750
Construction Management,
Site Services
13 Implementation, Design, 22X 98,450
Permits
14 Contingency 50% 223,750
15 TOTAL $814,450
SAY $820,000




TABLE 9-3b PRELIMINARY ESTIMATE OF OPERATION AND MAINTENANCE COSTS FOR
GROUND-VATER SELECTED REMEDY: UV OXIDATION

Item Description Quantity Unit Cost Total
YEARS 1-5
1 Ground-Vater Monitoring
. Labor 80 hours $ 40/hr $ 3,200
. Analysis 16 samples 505/sampie 14,480
2 Treatment Costs
. Pretreatment 15,770,000 gal 2.25/1,000 gal 35,483
. VOC Treatment 15,770,000 gal 0.30/1,000 gal 4,731
(oxidation,
electrical)
3 System Maintenance LS 8,000
(10X of capital
equipment cost)
4 TOTAL $65,894/yr
0&M FOR YEARS 6-30
1 Ground-Vater Monitoring
. Labor 20 hours $ 40/hr $ 800
. Analysis 4 samples 905/sample 3,620
2  TOTAL B $4,420/yr
TOTAL 30-YEAR PRESENT WORTH O&M COSTS =
$65,894 (P/A, BX, 5 yrs) +
$4,420 (P/A, 8%, 25 yrs) (P/P, BX, 5 yrs) = $295,228
SAY $296,000




treatment technology will be made as a component of the pre-design phase
of the remedial design. Table 9-4 compares total estimated remediation
costs using both ground-water VOC treatment technologies.

Contingencies for the ground-water treatment component are high

(50 percent) due to the preliminary state of the treatment system
design, and will be refined based upon results of pre-design activities
(i.é. bedrock aquifer characterization and treatability studies).




e W qgm——)

—

TABLE 9-4 SUMMARY OF TOTAL ESTIMATED COSTS FOR SELECTED REMEDY

VOC Treatment Technolo

Cost Item Air Stripping

1. Capital Costs 6

. Source Area $3.89 x 10

. Ground Vater 835,000
2. O0&M Costs (Present Worth Value)

. Source Area 350,000

. Ground Vater 360,000
TOTAL $5.43 x 10°

TV OxldorTon

$3.89 x 10°
820,000

350,000
296,000

$5.36 x 10°



10. STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the : nvironment,

attains all applicable or relevant and appropriate requir .2:nts (ARARs)
for this site, is cost-effective, will utilize permanent solutions and

alternative treatment technologies to the maximum extent practical and

satisfies the preference for treatment as a principal element.

10.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

The selected remedy will be protective of human health and the
environment through the pumping and treatment of the ground water
to drinking wvater standards and through the treatment of the source
area through soil venting.

10.2 COMPLIANCE VITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(ARARs)

The selected alternative will be consistent with the ARARs identified for
this site previously in Chapter 7.

10.3 COST EFFECTIVENESS

The selected remedy will afford a high degr=e of overall effectiveness
proportional to its cost, as source area contamination is treated to
prevent future contaminant migration to the ground water and the ground
vater is treated to drinking water standards. This compares favorably
with other alternatives considered which would achieve these remediation
goals at much higher costs. '

10.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICAL

The selected remedy is believed to be the most appropriate solution for
remediation of the VOC contamination of the source area and treatment of
the ground vater for conditions at this site. The selected remedy is
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expected to be a permanent solution and employs innovative treatment
technologies. The selected remedy has long-term effectiveness and
permanence; it reduces toxicity, mobility, and volume of contamination
through treatment; it has short-term effectiveness; has a high degree of
implementability; and it has a relatively low cost. All five of these
criteria were decisive factors in the selection decision. State and
community acceptance of the selected remedy were also decisive factors
in the selection decision.

10.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

The statutory preference for treatment is satisfied by the selected
remedy. VOC contamination of the source area is treated by soil venting
and ground-vater contamination is treated by pumping with metals and
inorganic removal through pretreatment processes and VOC treatment by
either air stripping or UV oxidation.
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES
BUREAU OF WASTE MANAGEMENT
Harrisburg Regional Office
One Ararat Boulevard
Harrisburg, Pennsylvania 17110
(717) 657=4588
September 4, 1990

PENNSYLVANIA

Mr. S. L. Carlock, P.E.

Chief, Eavironmental Branch
Department of the Army

Corps of Engineers, Omsha District
215 North 17th Street

Omaha, NE 68102~4978

Re: Draft PS Report
Marsh Run Park

Pairview Township, York County

Dear M;. Carlock:

The following comments were generated as a result of our technical review of

the subject document as well as our meeting of August 23, 1990:

¢/1. The Peasibility Study idencified "hot=-spots” within the landfill
based on the V0SS (Volatile Organics Source Survey) investigation.

The limits of any source areas identified on the basis of this sur-

vey 1s apeculative since only 50% of the survey points yielded a
sample. No evidence is provided to indicate a good correlation

between shallow groundwater sampling results and definitive source
areas. Therefore, insufficient fuformation exists at this time to

evaluate removal of "hot-spots' as a remediation alternative.

¢/2. The rzeport refersnces MCL (Maximum Contaminant Levels) values under
the Safe Drinking Water Act as goals which the groundwater extraction

and treatment system will attain. Pennsylvania uses "background”

values as the level of contamination which is acceptable in
groundwater.

¢/3. The report (page 2-19) indicates no specific soll cleanup levels

are proposed. However, under the soil washing section (page 2-34),
the report states treatability testing is necessary to determine if

target cleanup standards can be achieved. What 1s the difference

between "soil cleanup levels" and "target cleanup standards'?
and when would these target cleanup standards be decided?

How



Mr. S. L. Carlock, P.E.
September 4, 1990

Page 2
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6.

8.

9.

Section 1 of the report concludes that trace metals are not mobile
at this sita. A specific evaluation of the geochemical conditions
governing the solubility (and mobility) of trace metals at the
Marsh Run Landfill should be made. This becomes more important
when considering appropriate remedial measures for insuring the
long term {solation of landflll wastes from the environment. The
stabilicy fields and the Eh and pH conditions under which they
occur should be plotted for each trace metal found above background
levels in the waste material.

The pogsibility of underflow of Marsh Run Creek by groundwater from
the south should be evaluated. If this occurs, a mechanism to srode
contaminants from beneath an impermeable cap would be present.

To properly evaluate the feasibility of removal and off-gite dis—
posal of waste, hazardous waste determinacions by the TCLP procedure
may be nacessary.

Although not technically regulated by RCRA, a closure cap for this
landfi1ll would be evaluated by the Department of Environmental
Resources according to RCRA standards and plans would need to be
approved by the Department before implementation.

The in site soll venting section indicates the £ill material at the

e
Marsh Run Park site is porous enough to permit sufficient air flow v//

for soil venting. How was this determined? How would the saturated
soll conditions at the site affect soll venting techniques? The
report indicates remediation of VOC contamination could be achieved
in 9-12 months. How was this eatimate derived? Please supply any

calculations. Thia technology does not address the high metal con~
centrations in the f£ill,

The cost estimates do not include verification borings which will

be needed to show remediation has occurred. 1f this technology is
chosen, an end date at which point all parties agree that remediation
has either occurred or has failed to occur must be designated., At
that point, a2 more conventional remedfation technique will need to

be implemented {f successful remediation has not been accomplished.

The Department's concern at this facility 1s related to the poorly
defined extent and nature of the landfilled waste. It 1is possible
that these concerns ¢can be addressed during installation of a soil
vapor recovery system which will necessitate the use of additional
borings for recovery points and possibly trenches for horizontal

extraction linesa. A Hazardous Materials Contingency Plan designed

=y
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Octodber 23, 1990

Enviroamsntal Brasch

Mr. Franeis P. Tair

Ragionsl Environmental Protaction Mamager

TPennsylvania Departaent of Inviroomental
Rasouress

Harrisburg Ragiomal Office

Oue Avarat Demlavard

Harrisburg, Pemmaylvania 17110

Dasr Mr. Tair:s

Enelosed for your imformation are respomsss to your comments
and concerns on the Drafr-Final Feasidility Study (FS) Report
for the formar New Cumberland Army Depet Landfill (Marsh Run
Park), Fairview Towsship, FPesusylvaaia, Contract Nusber DACHAS-88- ,
Delivery Ordar Rmmber 3020.

As you kmow, the FS Pudlic Review Mesting is scheduled for
Oetober 30, 1990 to sllow the U.S. Army Corps of Engimsers, Omsha
District to preseat the T3S to the local commumity. The State
and commmnity sceaptance will be addressed in tha Record-of-Decision
(ROD). The ROD is scheduled for fimal approval and signature -
in Jamuary 1991 by the Deputy Assistamt Secretary of the Army
fer the Envircument, Safety, aand Occupationmsl Health. 4As per
your phome cemversatioa, October 12, 1990, with Mr. R4 NMchett,
of my staff, a bdilateral siguature of sppreval frem the Pemnsylvania
Department of KEnviroamsutal Reseurces was requestad. PFlease
inform this office, at your earliset ceavezisucs, of ysur intemt
to fulfill our request. The draft ROD iz scheduled for review
in mid-November 1990,

Sheuld yow have any qusstiomns regavrdiag these matters, please
contact Nr. MeWutt at telepheas mwmber (402) 221-7§99.

Siacerely,
e ~MCHUTY/sd/ 221-7699
LITTLE/CENRO-ED-EC
S. L. Carlock, P.%. SMART/CEMRO-ED-R
Chief, Envirocmentsl Branch
Engineering Division CARLOCE /CENRO~XD~X
Enclosure
C¥:

NCAD (COL Joseph)
CRED-EXD-X (Winuike)
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SUBJECT: Draft-Final Marsh Run Park Feasibility Study (FS)

REVIEWER: Commonwealth of Pennsylvania
Department of Environmental Resources

1. COMMENT: "The feasibility study identified “hot-spots”...”

The primary objective of the volatile organics source survey
(VOSS) was to refine characterization of the contaminant source area. Two
approaches were considered before selecting the VOSS approach. One approach
was to perform a soil vapor survey over the source area to assess the
distribution of contamination in the vadose zone. While it was felt that this
approach would be useful as an indicator of source area contamination, the
soil vapor survey would not provide direct data on actual source area ground
water or leachate conditions. It was also felt that the seasonally high water
table (4-10 ft below ground) might make it difficult to obtain meaningful
vadose zone samples.

The second approach was to perform the VOSS. The VOSS survey uses the same
equipment and procedures that are used for soil vapor surveys (small diameter -
sample collection points, vacuum extraction for sample collection, portable
field gas chromatography (GC)). The primary difference between a V0SS and a
soil vapor survey is that samples of ground water from the shallow saturated
zone are collected, instead of vadose zone gas samples. These water samples
are then injected into the “purge and trap" unit for the GC for analysis. The
depth at which samples were collected was a function of the shallow saturated
zone water level and the depth of fill. 1In general, the approach taken at
Marsh Run Park was to attempt to collect water samples from the shallow
saturated zone at or near the bottom of the "waste fill”.

By using this approach, it was possible to collect water samples that are
representative of liquid that has leached from the source area at each of the
sample locations, Through interpretation of the VOSS data, it was also
possible to identify specific areas within the source area ("hot spots")_ that
provide the greatest contribution to bedrock aquifer contamination. Since the
water table is relatively high and fluctuates through the £ill (which is only
4-7 feet thick) and has been doing so for quite some time, this leaching
affords a very good correlation to definitive source areas.

One problem that was encountered at the Marsh Run Park site was that it was
not possible to collect shallow saturated zone water samples at all of the
locations originally proposed for sampling (see Fig 1). This was largely due
to the heterogeneous nature of the "waste f£ill" and the fact that the ground
water level was too far below surface (9-11 ft) in certain portions of the

site, to be collected using the equipment that was available at the time of
the Marsh Run (V0SS).

It should be noted that although approximately half of the proposed sample
locations did not yield water quality data, samples were obtained from 48




random points within the source area (see Fig 2). These data provide thorough
coverage and characterization of the source area. Furthermore, when examined
in conjunction with the results of the EM survey and shallow and deep ground
water monitoring results, the VOSS data provide an accurate assessment of
localized contaminated areas “hot spots” within the source area.

Please note that paragraphs 1.2.8 and 2.4.1 of the final FS have been revised
to more thoroughly discuss the procedures and implications of the VOSS survey
and its implications for source area characterization. Based on this
information, it is believed that the concerns raised by PADER in this comment
have been thoroughly addressed.

2, Comment: "The report references MCL (Maximum Contaminant Levels)..."

Review of Pennsylvania State regulations indicated that the
current legally binding ground water treatment levels in accordance with the
Pennsylvania Hazardous Sites Cleanup Act are the same cleanup standards
specified in Section 121 of CERCLA and the subsequent revisions to CERCLA
contained in SARA.

It is understood that PADER has developed a Draft Policy (January 1990) which
specifies that ground water shall be cleaned up to "background* levels. The
actual cleanup level to be attained by the ground water treatment system at
the Marsh Run Park site will be a function of the final established policy at
such time as the system approaches an acceptable level of treatment.

For purposes of this study, the Safe Drinking Water Act (SDWA) Maximum
Contaminant Levels (MCLs) (which are the current criteria for ground water
cleanup under CERCLA/SARA) will be indicated.

3. Comment: "The report (page 2-19) indicates no specific ..."

Response: Based upon the RI risk assessment, the only media and pathway
that were identified as representing potential human health risk was ingestion
of ground water from the bedrock aquifer directly below the source area at the
site. Consequently, remedial activities at this site have been designed to
address remediation of the bedrock aquifer contamination.

In order to most effectively remediate bedrock aquifer contamination, a second
objective of remedial actions at this site is to perform remedial activities
to treat or remediate the contaminant source. This action is not required
from a risk assessment perspective, but it is merited from a technical
perspective since it will significantly improve the efficiency and
completeness of bedrock aquifer remediation. Based upon these circumstances,
specific risk based "soil"™ or "source area” cleanup levels are not proposed.
However, performance based "target treatment levels” will be developed for
each source area remedial technology. These "target treatment levels" will be
specified in the ROD. The terminology "target cleanup standards” is not used
in the final FS.

-
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Please note that specific verbiage describing the approach that will be used
in identifying "target treatment levels" for each source area alternative has
been added to the discussion on the specific alternatives (see paras 4.6.1,
4.7.1, 4.8.1, 4.9.1).

4. Comment: "Section 1 of the report concludes that ..."

Responge: It would be difficult if not impossible to obtain a reliable Eh
measurement from this landfill. The sample would begin to oxidize almost
immediately. A further barrier to comstruction of an Eh-pH diagram is that we
really cannot characterize the solid metallic species present. Thre ground-
water treatment system will remove any dissolved metals from the wa:ars pumped
from the shallow and bedrock aquifers. Once the treatment phase is completed,
the environment in the lanfill will return to the Eh-pH conditions that are
present now which would make it unlikely that any significant amount of metals
would enter the ground water. An examination of available data (total and
dissolved metal concentrations in shallow saturated zone water and bedrock
ground water, pH, water level data, and historical site information) indicates
that the trace metals of concern are not (and have not historically been)
readily mobile in the ground water environment at this site. A thorough
discussion of this topic is presented in paragraph 1.2.3 (p 1-11 through 1-12
of the final FS report.

5. Comment: "The possibility of underflow of Marsh Run...*

Regponsge: Site characterization data from the RI indicates that the
bottom of Marsh Run Creek is below the bottom level of "waste fill" at the
site. Consequently, Marsh Run Creek acts as a hydraulic barrier to shallow
saturated zone water flow from the south. Therefore, there is 1lictcle
possibility of ground wacter flow "eroding" contaminants laterally from the
waste fill.

Bedrock aquifer flow, on the other hand is from the south, and will carry
dissolved bedrock aquifer contamination in the direction of prevailing ground
water flow. Since all of the proposed remedial actions at this site (except
the "no action" alternative) include a ground water extraction and treatment
system with extraction wells located downgradient of identified site
contamination. The proposed extraction system should effectively contain
bedrock aquifer contamination at the site.

6. Comment: "To properly evaluate the feasibility of removal..."

Response. We concur that it will be necessary to conduct TCLP analyses of
removed wastes prior to offsite disposal. However, based upon results of the
VOSS survey (water samples of liquid that was leached through site wastes) it
is believed that sufficient information is available to indicate that a
significant portion of waste removed from the site would be classified as a
RCRA characteristic waste using TCLP.




-

Please review revised section included in paragraphs 2.2.2 (page 2-4 second
paragraph); paragraph 4.5.1 (page 4-18, last paragraph); paragraph 4.9.1 (page
4-58, third paragraph).

7. GComment: "Although not technically regulated by RCRA..

: Sections of the report that address closure capping (para
2.5.3.1, para 3.1.2, para 4.4) have been modified to reflect that closure
capping would be in accordance with PADER and RCRA requirements.

8. Comment: "The in situ soil venting section indicates..."

: In situ soil venting is most effespive in silty or sandy soils
with hydraulic conductivities greater than 1x10~ cm/sec. Data from source
area soil samples and test pits conducted during the confirmation study and
RI phases indicates that the _hydraulic conductivity of waste fill at the site
ranges from 7x10°% to 7x10° cm/sec at locations that were sampled. Since
much of this site was an uncontrolled waste fill, permeability conditions
should not limit the effectiveness of in _situ soil venting (see Final FS
p &4-31).

Saturated conditions have been shown to negatively impact soil venting
operations. However, there are also documented case studies of effective soil
venting performance under high water table conditions. To mitigate source
area saturation considerations at this site, the shallow saturated zone will
be dewatered prior to initiating soil venting. Extracted shallow saturated
zone water will be treated in the ground water treatment system. Ground water
extraction from the bedrock aquifer will contribute to lowering of the water
table in the site vicinity, which will help keep the shallow saturated zone
dewatered. Soil venting activities can then proceed without disturbances (see
final FS paragraph 4.6.1, page 4-29).

The estimated performance period indicated for the soil venting component of
this remedial action was estimated to be 9-12 months based upon site
contaminants, observed contaminant concentration in site ground water,
discussions with system suppliers, review of case studies of similar
applications, and previous experience in implementing soil venting for
remediation of petroleum contamination. This estimate should be refined
during the pre-design phase based upon results of treatability testing that
will be done for system optimization. The actual treatment time will be a
function of final system design and configuration, Vadose zone flow
characteristics, and target treatment level considerations since the primary
site contaminants (TCE and other volatile organic solvents) are readily
strippable, and ground water concentrations are relatively low (<400 ug/L) the
estimate shown is a reasonable estimate of time required based on available
information at this time.

This technology does not address remediation of metal contamination within the
"waste fill" area. Since the objective of source area remediation is
to improve the technical effectiveness of bedrock aquifer contamination, not
to remediate health based risks in the source area, and since it has been

e W canione <
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determined that source area metals contamination is not readily mobile, (see
response to comment #4) source area metals treatment is not warranted at this
gsite wverification borings will be required to assess the effectiveness of
source area remediation. This item has been added to the cost estimate. The
need for verification borings has been addressed for relevant treatment
options in the final FS (see paras 4.6.1, 4.7.1, 4.8.1, 4.9.1).

The methodology for establishing an end date for source area treatment
alternatives (4.6, 4.7, 4.8, and 4.9) will be the technologically based target
treatment levels that will be specified in the ROD. Paragraphs 4.6.1, 4.7.1,
4,.8.1, and 4.9.1 in the final FS address this topic.

9. Comment: "The Department'’s concern at this facility is .. .*

Responge: Review of data from the Confirmation Study and RI/FS at the
Marsh Run Park site indicates that a very thorough characterization of the
nature and extent of source area contamination has been conducted. The
combination of four test pits during the confirmation study, seven monitoring
wells and three well points in the shallow saturated zone and seven monitoring
wells in the bedrock aquifer and an electromagnetic survey during the RI, and
the VOSS during the FS has yielded a significant body of data that does
provide a good characterization of the nature and extent of source area
contamination.

Provision of a Hazardous Materials Contingency Plan is a practical
recommendation and will be a component of the selected remedial action at this
site. Paragraphs 4.6.1, 4.7.1, 4.8.1, and 4.9.1 have been revised to
indicate that this plan will be developed.
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March 8, 1991 |

Environmental Brameh

Mr. Francis P, Yair
Ragional Envirenmmutal Proteectioa Mamager
Pennsylvanis Departmsat of
Inviroumental Resourcss
Harrisburg Regiomal Offics
Ona Ararat Beulevard
Harrisburg, Pennsylvanmia 17110

Dear Mr. Tair:

This lettar traasmits the respenses i csuceras sddressed
iz your letter, dated Janwary 22, 1991, regarding the Draft Record
of Dectision (20B) for the New Cumberland Army Depot, former Lamdfill
(Marsh Ron Park) projsct located im New Cumberlaad, Pemnsylvania.
These responses wars prepired by the engimeering firm EA Inginseriag,
Science, and Technelogy, Incorporatesd. Ve have reviswed these
sad concur with the substance of the responses as well as attachtments
1 and 2.

Thess respeases, with actachments, are furmished for your
advance rveviev prior to oxur mesting on Tussday, Mareh 12, 1991
in the eaginmeering firm's office im Sparks, Marylasd.

Hmmmmtmonuﬂluthum.,;m
to the mesting, plesse coatact Mr. Fred Jenry st telaspbons mamber
(402) 221-7666.

Sincerely, -
AXKERY/sd/221-7646
MAYRZERY/CEMRO-ED~ER
$. L. Carlock, P.XE. SMART/CEMRO-ED~X
Chief, Eavircumental Iranch
Engineering Divisien CAXLOCK /CEMRO=~ED-X

Attachasnts

C? (wo/attagh):
NCAD {Col Jeseph)
CXMP-BE (Tom Wash)
CEMED-HD-R (¥Wianike)




EA ENGINEERING.
SCIENCE. AND
TECHNOLOGY. INC.

6 March 1991
MEMORANDUM
TO: Fred L. Henry, USACE-Omaha - Project Manager
FROM: Gregory E. Johnso%. PE. EA Engineering, Science, and

Te 1nology, Inc. - Pro 2ct Manager

SUBJECT: Marsh Run Park Drait ROD
Responses to PaDER Comment”

We have reviewed the comments submitted on . January 1991 on the draft ROD
for the Marsh Run Park site. We wish to point out that 1t is 2ot the Army's
intention to minimize remedial activities at the site, but to comgly to the fullest
extent with applicable or relevant and appropriate Federal and State reguiations.
It zmars that some of the wording used in the draft document may have been
un . The { ing clarifications/responses are provided to revise/clarify
issues of concern noted in the 22 January 1991 letter.

L The wording describing ground-water extraction/treatment to
"...remediate to MCLs at the property line ..." is not intended to
umply that ground-water treatment is provided only to the
degree necessary to attain drinking water quality standards at
the property line. The objective of ground-water
extraction/treatment at thus sit= is to treat contamination within
the site boundaries as well as :c provide containment and
remediation of contamination that has migrated toward the
Susquehanna River. The locations proposed for extraction wells
were designed based upon this philosophy. The specific locations
of bedrock aquifer extraction wells will be refined during the
pre-de:{n hase to assure that remedial action objectives are
achiev: above statement will be included in the final
ROD. In addition, all references to “...reducing ground-water
contaminant concentrations at the property line 1 equal or
less...” will be replaced by “...reducing ground-water
contaminant concentrations to equal or less than MCLs...”

2. It is understood that PaDER is developing a Proposed
Ground-Water Quality Protection Strategy with the objective of
minimization of risk to human health and the environment. It
1S also understood that, at the present time. under
Pennsylvania’s Hazardous Substance Cleanup Act, PaDER has
adopted the ground-water cleanup standards as outlined in
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Section 121 of CERCLA and Section 300.430 (eXiXB) and
300.430 (eXiXC) of the March 1990 Revision to the NCP. As
such. ground-water remediation goais for ground or surface
waters that are current or potential sources of drinking water
will be the MCLs as established under the Safe Drinking Water
Act (SDWA). It is understood that if the State revises
ground-water cleanup standards at some point in the future,
ground-water cleanup standards would need to be modified to
maintain compliance with identified ARARs of this site, and
would be incorporated during the periodic review of the
effectiveness &P?emediation.

™ I

Pursuant to review of the comment regarding source area
treatment objectives, we have reassessed the approach to be used
as a measure for achievement of compliance with site ARARs. A
methodology to calculate target soil treatment leveis based upon
the resuits of ground-water modeling at the site and soil/water
adsorption/partitioning considerations has been used. The source
area soil target remediation goal has been modified accordingly
pursuant to the resuits of this assessment. Appendix A to the
final ROD (Attachment 1) explains this methodology and

-identifies the preliminary source area soil treatment

concentrations.

It is agreed that a milestone for evaluating the effectiveness of
the remedial activity must be developed and specified in the
ROD. This will be included in Section 9.4 (Remediation Goals).

The following section will be added as Section 9.4.2
(Ground-water Treatment Performance Assessment): l
el

"It is estimated that ground-water remediation will be able to

meet cleanup standards within five years. This estimate will be

refined pursuant to aquifer characterization and treatability. (
testing to be performed during the pre-design phase of the

remedial action. The ground-water extraction/treatment system

will remain onsite throughout the 30-year monitoring period. If

ground-water monitoring indicates that ground-water quality

does not continue to meet the treatment objectives, the system

may need to be restarted to maintain water quality.

To adequately assess ground-water extraction/treatment
performance. several milestones can be established. The first
milestone wiil be at the completion of one year of operation of
the system. Ground-water quality data will be examined to
assess system performance and the need for process
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modifications. I[nterim monitoring of system performance will
be provided as a component of system operation and through the
annual ground-water monitoring program, which will fulfill the
requirement.

A second milestone to be established will be a 5-year review.
Resuits of ground-water quality samples at the S-year review
will be examined in conjunction with previous sample results to
assess system performance. If it is determined at this time that
the system grformance is unsatisfactory. modifications to the
Reeo_rde:f ision/remediation requirement/specification will be
required.

The following section will be added as Section 9.4.3 (Source Area
Treatment Performance Assessment). :

"It is estimated that source area treatment should meet target
treatment objectives to minimize source area contribution to
ground-water contamination in approximately 1 year. This
estimate will be refined once pilot testing is initiated during the
pre-design phase of the ROD. Since it is not uncommon for
adsorbed contaminants to desorb at differing rates from
soil/waste particies over time, it is anticipated that it may be
necgm;z‘to periodically restart portions of the venting system
during the 30-year monitoring period. As such, the source area
treatment system will need to remain in place.

To adequately asvess soil vapor extraction performance. several
milestones can be established. The first action will be to perform
a treatability study. The first milestone shouid be at the com-

. Ppletion of one year of operation of the extraction system. At

this time, soil samples wiil be taken from the source area and
analyzed. The number and locations of samples will be specified
in the remedial design. Resuits from this sampling event will be
compared with source area evaluation results and the
source area remedial objectives. If chemical resuits at the end
of the l-year period indicate that the source area treatment
objectives have not been met, additional treatment will be
provided in portions of the site where treatment objectives have
not been achieved, and additional source area sampling/analysis
will be provided on a periodic basis until treatment objectives
are achieved. Interim monitoring of system performance will be
provided as a component of system operation (measurement of
contaminants extracted in vapor phase) and through the annual
ground-water monitoring program.
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A second milestone to be established will be the S-year review.
ARARs will be reviewed. Effectiveness of remediation will be
evaluated based on the results of the conclusion of remedial
treatment activities.

Pursuant to the comment concerning geochemical conditions and
potential mobility of metals from the shallow saturated zone, a
review of stability fields (Eh, pH diagrams) and metal compound
solubilities was conducted. (See Attachment 2). Eh-pH diagrams
were reviewed for the compounds of concern. From these
diagrams, it was possible to identify metal species that would be
stable under the conditions present in the "waste fill.”
Solubilities of these metal species were then examined. This
information was then conexgared to analytical resuits observed
from the shallow saturated zone monitoring well sampies. The
observed data correlated well with theoretical calculations, thus
indicating that the assumption of anaerobic conditions is
appropriate. This assumption is further substantiated based
upon observed TCE and biodegradation since

b tion of chiorinated aliphatics at the rates observed at
this site occur only under anaerobic conditions.

Based upon this analysis, it appears that the dissolved fraction of
barium. copper, and zinc in the shallow saturated zone are
somewhat mobile in this environment. Analytical data from
bedrock aquifer monitoring wells confirms this assessment. It
should be noted that the observed concentrations of all of these
compounds in the bedrock aquifer are less than MCLs, and,
therefore, do not represent a risk to human health. All other
metal compounds that were examined were not. found to be
mobile inthe site subsurface environment based on pH-Eh
relationships and solubility of metal species.

The following discusiion will be added to Section 5.1.5 to better
:gldrecss the assessment of ground-water underflow of Marsh
un Creek.

“Site characterization data from the RI indicate that the bottom
of Marsh Run Creek is below the bottom level of “waste fill"” at
the site (see figure 5-9). Consequently, Marsh Run Creek acts as
a hydraulic barrier to prevent shallow saturated zone water flow
through the landfill from the south. Furthermore,
ground-water modeling data indicate that 98 percent of all flow
through the shallow saturated zone travels vertically rather than
horizontally. Therefore, there is little possibility of
grounc}-iﬁrater flow “eroding” contaminants lateraily from the
waste .

™
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Bedrock aquifer flow is from the south (flowing toward the
Susquehanna River) and will carry dissolved bedrock aquifer
contamination in the direction of prevailing ground-water flow
(see attached figure). Since the proposed remedial action at this
site includes a ground-water extraction and treatment system
with extraction wells located downgradient of identified site
contamination, the proposed extraction system should effectively
address bedrock aquifer contamination. Flow in the bedrock
aquifer will aiso not contribute to “eroding” of contaminants
from the waste fill because bedrock aquifer flow occurs below
the silty clay strata that lies between the shallow saturated zone
and the bedrock aquifer.

10424.27(165)




Lo, R I R AT P S

< COMMONWEALTH OF PENNSYLVANIA
_— DEPARTMENT OF ENVIRONMENTAL RESOURCES

3UREAU OF WASTE MANAGEMENT
arr .rg Regional Office
‘ irarat Boulevard
Haxois .» Pennsylvania 17110
.717) 657-4588
January 22, 1991

B evreT oy
NSYLVANIA

Mr. S. L. Catlock, P.E.

Chief, Environmental Branch
Engineering Division

Dapartment of the Aramy

Corps of Engineers, Omgha ! ict
Omaha, NE 68102-4978

Re: Draft Record of Decision
Marsh Run Park
New Cumberland Army Depot
Fairview T -nship, York County

Dear Mr. Carxlock:
The Draft Record of Deciszsfon (ROD) has been roviewed by this office.

We have a fundamental difficulty with the approach of the draft Record of
Dezision. The philosophy expressed in the ROD {8 to remediate the site
to the minigum exteant to comply with gome standard which is not really appropriate
to remedial activity. For example, the draft proposes to remediate groundwater
to MCL's at the property line. Llikewise, the draft Record of Decision proposes
source remediation until the waste no longer exhibits hazardous waste character-
istics and could result in a rather questionable result of leaving source material

to leach contanminants at 99.9 times the MCL limits while continuing to treat
groundwater to MCL levels.

The goal of the remedial action should be to return the site to the conditions
which existed prior to the introduction of contaminants into the environment.
In the event that {t 43 not possible to achieve the goal, the Army must commit
to come as close as possible to the goal.

The goal of groundwater remedlation applies to the groundwater at the site
a8 well as the water off site or at the property line.
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We also have difficulty with acecepting the proposed remedial actions without
some milestone for evaluating the effectiveness of the remedial activity and
naking appropriate modificationg or changes in the remedial action. The estab-
lishment of an end date £or guch an evaluatisn is prudent in any case., In this
instance it {8 vital due to the relatively new technology of venting which is

proposed and due to unanswered questions relative to the nature of the waste on
site.

Additional concerns which were previously raised but remain unresolved include
our request for an evaluation of the solubility and mobility of trace metals and

our request for an evaluation of the possibility of groundwater underflowing
Marsh Run Cregk.

We request that you incorporate changes into the final Record of Decision to

address the foregoing comments and rewrite the Record of Decision to address
these concerns.

Please contact me {f you have any quesetions.

rancis P. Falr
Regional Environmental Protection Manager
Rarrisburg Regional Office

FPFi1tlb

¢ct Fairview Township

TITEL F.OT
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EA Engineering, Sciencs, and Technology

EA Mig-Atlanuc Regional Operations
Hum Valley/Loveton Center

15 Loveton Circle

Sparks, MD 21152

Telephone: 301-771-4950

Fax: 301-771-4204

AGENDA
Marsh Run Park Landfill
Draft ROD Review Meeting
Date: 12 March 1991
Time: 1300

Location:  EA Engineering, Science, and Technology, Inc.
Mid-Atlantic Regional Operations Office
Sparks, Maryland

Objective: To discuss PaDER Review Comments and Responses
Schedule: 1300 - 1310

Welcome/Project Status

1310 - 1440 - Presentation/Discussion of

Responses to PaDER Comments
1440 - 1450 - Project Schedule/Future Activities
1500 - Adjourn




DEPARTMENT OF THE ARMY
Corps of Engineers, Omaha District
215 North 17th Street
Omaha, Nebraska 68102-4978

April 24, 1991

Environmental Branch

Mr. Francis P. Fair

Regional Environmental Protection Manager
Commonwealth of Pennsylvania

Department of Environmental Resources
Bureau of Waste Management

Harrisburg Regional Office

One Ararat Boulevard

Harrisburg, Pennsylvania 17110

Dear Mr. Fair:

This letter transmits our revised position regarding clean-up goals for
groundwater and soil at the New Cumberland Army Depot, former Landfill (Marsh Run
Park) project located at New Cumberland, Pennsylvania. This revised position is
in response to your review comments developed for the Draft ROD and input

provided by you and other PaDER representatives at the -review meeting on March
12, 1991,

Details of our position and rationale for the clean-up goals are provided in
an enclosure. These goals are summarized here for your information.

a. GCroundwater Treatment, It is our intention to reduce risks and impacts
to the environment to levels indistinguishable from background to the extent
technically and engineeringly feasible. We believe the remedial action chosen
for the site is the best engineering alternative. We propcse to operate the
groundwater treatment system at a minimum until groundwater samples reach levels
less than MCLs. Periodic yearly reviews will determine the effectiveness and
continued operation of the system. New treatment technologies that may be
developed over the life of this treatment will be evaluated for application to
this project and impiemented if feasible and justified as cost effective.

b. Soil Treatment, The clean-up goals for the Soil Vapor Extraction (SVE)
system will be based on a pilot study and subsequent periodic evaluations of the
effectiveness of the installed system. After one year of operation a Technical
Memorandum (TM) will be submitted to PaDER documenting the performance of the
system. Recommendations regarding the continued operation of the system will be
included in the TM. The continued operation of the system will be based on
technological and engineering feasibility and cost effectiveness.

Please provide your comments regarding these clean-up goals to this office by
May 3, 1991. The Final ROD will be developed from the Draft ROD with

incorporation of approved review comments and resolution of any comments you
provide on this transmittal.




RECEIVEDAPR 2 9 1991

If you have any questions regarding our position as defined in the enclosure,
please contact Mr. Fred Henry at telephone number (402) 221-7666.

Sincerely,

S. L. Carlock, P.E.b
Chief, Environmental Branch
Engineering Division

Enclosure

Copies Furnished w/Enclosure:
Commander, New Cumberland Army Depot, Bldg No. 81,
New Cumberland, PA 17070-5001
Commander, USACE, ATTN: CEMP-RF, 20 Massachusetts
Avenue NW, Casimir Pulaski Bldg, Washington, DC 20314-1000
CEMRD-MD-H (Winnike)
1+ EA, Engineering, Science and Technology, Inc., Corporate
Headquarters, Hunt Valley/Loveton Center, ATTN: Greg Johnson)
15 Loveton Circle, Sparks, MD 21152
CEMRO-0C (Hostyk)
CEMRO-ED-EF (Cotter)
CEMRO-ED-EG (Peters)
CEMRO-ED-GC (White)

= =3




NEW CUMBERLAND ARMY DEPOT
FORMER LANDFILL
MARSH RUN PARK
NEW CUMBERLAND, PENNSYLVANIA

24 APRIL 1991

1. Clean-up goals, specified herein, for groundwater and soil provides our
revised position to incorporate review comments developed in response to the
DRAFT ROD and subsequent input provided by the Pennsylvania Department of
Environmental Resources (PaDER) representatives at the review meeting on 12 March
1991. There were two areas of concern identified by PaDER at the review meeting
regarding the philosophy expressed in the ROD to remediate the site. These two
areas are:

a. Levels of contaminants in groundwater which would allow for conclusion
of the groundwater extraction and treatment.

b. Performance goals for the Soil Vapor Extraction (SVE) system that would
be used to determine the criteria for shutting down the treatment system.

2. The primary objective of the Department of Defense’s (DOD) Environmental
Restoration Program (DERP) {s to remediate past contaminated areas to effectively
reduce or mitigate risks to the. public and the environment. To achieve this
objective, the DOD, under section 211, and 120 of Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by
Superfund Amendments and Reauthorization Act of 1986 (SARA), has adopted the U.S.
Environmental Protection Agency'’'s (EPA) established approach in i+ estigation and
remediation of hazardous waste sites. This approach is used for both National
Priorities List (NPL) and non-NPL sites.

3. Remediation levels are determined after evaluating the nature and extent of
contamination, fate and transport, and current and future potential risks to the
public and the environment. Identified, unacceptable risks are mitigated or
reduced by proposing and implementing, specific remediation alternatives, based
on available technology, implementability, cost effectiveness, and ability to
meet required legally enforceable standards.

4, With consideration for PaDER’'s input and DOD policy to follow EPA's approach
for investigation and remediation of hazardous waste sites, the proposed
procedures for remediation of the two areas of concern identified in paragraph
1 are explained in the following subparagraphs.

a. Levels of contaminants in groundwater which would allow for conclusion
of the groundwater extraction and treatment.

(1) - We believe DOD’'s policy 1is consistent with the "Proposed
Groundwater Quality Protection Strategy" issued by your agency in December of
1989. To substantiate this consistency of policy, reference is made to paragraph
four of the "Completion of Remediation"” and is quoted for ready reference.




"When remediation results in contaminants remaining on
the site above background levels, the owner/operator
will not be released from liability. 1t {s assumed
that, where it is technologically infeasible to achieve
background levels, and where health and environmental
protection levels have been achieved, additional
remediation to approach background levels will not be
required unless the Department finds additional
information or unforeseen or changed circumstances, such
as newly identified contaminants on the site, new
toxicological information on the contaminants that shows
that a risk to public health or the environment still
exists, a determination that information about the site
has been falsified or a determination that additional
remediation has become technologically feasible. 1In
such cases, the Department may require the application
of any newly developed technology at the site as it
becomes available and technologically feasible for the
owner/operator to do so, provided that application of
the new technology will not cause more envirommental
harm than the contaminants.

Human health-based protection levels will be based on
the more stringent of promulgated Maximum Contaminant
Levels (MCLs) or Secondary Maximum Contaminant Levels
(SMCLs). If no promulgated MCL or SMCL for a parameter
exists, the Department will develop protection levels
for threshold (non-carcinogen) and non-threshold
(carcinogen) parameters as follows:

1. Threshold - application of margins of safety
to the results of toxicity testing to prevent the.
occurrence of a threshold effect.

2. Non-threshold - Use of a risk management level
on one excess case of cancer in a population of one
million (1x10°6) over a 70-year lifetime. For those
carcinogens for which cancer potency (slope factor)
values have not been developed, the Department will set
protection levels as not detectable by the most
sensitive analytical procedure or at a background,
whichever is greater.

For parameters with insufficient toxicity data, the
Department may use data on related chemicals in
developing protection levels."

(2) It {s our intention to reduce risks and {mpacts to the
environment to levels indistinguishable from background, to the extent
technically and engineeringly feasible. The "Proposed State Groundwater Quality
Protection Strategy", similar to the concept of MCLG’s, is a desirable objective
for site groundwater remediation. We would prefer to reach agreement with PaDER
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concerning end of treatment levels. However, we believe site data concerning
contaminant levels, contaminant distribution, and geologic conditions can never
be defined to a degree allowing engineering certainty. We believe performance
of remedies can only be evaluated after the remedy has been implemented and
monitored for a period of time. Therefore, we believe the remedial action chosen
for the site is the best angineering alternative, however we also believe

offering you a "guarantee” of treatment to non-detection levels would be
irresponsible.

(3) Ve therefore propose to operate the groundwater treatment system
at a minimum until groundwater sa~nles reach 1 =21s of less than the MCLs. 1If
after yearly reviews the system s jears to be ».able of removing contaminants
to MCLG's or detection limits, the system will be operated to achieve these goals
until the U.S. Army Corps of Engineers (USACE) determines that continued
operation is no longer technologically feasible or cost effective. At that time
USACE will petition PaDER -: shutdown the system.

(4) As new standards are established, and new and more effactive
traatment technology is developed, treatment design will be evaluated and revised
to achieve these objectives, if feasible and justified as cost effective.

b. Performance goals for the removal of volactiles in the soil will be
based on a pilot study and subsequent evaluation of the technological and
engineering feasibility of the SVE system.

(1) A SVE system will be utilized to clean-up volatile contaminants
in the soil. To obtain the required data for the design of a SVE system a pilot
study will be accomplished. The pilot study will determine the effectiveness of
the SVE system in removing volatile contaminants from the soil and how much
vacuum can be produced in the system. This data will be used to design the RA
SVE system. :

(2) The performance of the SVE system will be evaluated continuously
during the first year of operation to fine tune the operating parameters. 1In
addition data will be collected to quantify the mass of contaminants removed and
plotted against time to evaluate the effectiveness of the system. Periodically
the system will be shut down if a plot of mass of extracted contaminants vs. time
becomes asymptotic indicating that the efficiency of the system is deteriorating.
After allowing the system to recover the system will be turned back on and
monitored for additional recovery of volatiles.

(3) At the end of one year of operation a Technical Memorandum will
be submitted to PaDER that presents the data on the performance of the SVE
system. Included in the report will be a recommendation by USACE with respect
to continued operation of the system. The operating parameters of the system
will be evaluated at this time and adjustments will be made as required. 1f
USACE determines that continued operation of the SVE system i{s no longer
Justified based on technological/engineering feasibility and cost effectiveness
USACE will petition PaDER to shutdown the system. This petition process can be
inmplemented at any time between the first year review of the SVE system and the
five-year review of the groundwater treatment system.




5. The installation and operation of the two treatment processes for
groundwater and soil would be phased. The dewatering of the site would have to
be in operation for a period of time before the pilot SVE system becomes
operational. This is to allow sufficient dewatering to develop site conditions
comparable to actual SVE system operating conditions. The actual operation and
evaluation periods could be coordinated to run concurrently after the SVE system

is in operation to allow simultaneous adjustments in the Operation and
Maintenance (0&M) standards.

6. The complete operational time period for the SVE system should be scheduled
to end when the groundwater treatment system is scheduled for its five year
evaluation,

=




R s

CENR-ET T T ZToT

¢ \ | | N
N‘\ COMMONWEALTH OF PENNSYLVANIA o
T T T T T T

DEPARTMENT OF ENVIRONMENTAL RESOURCES
WASTE MANAGEMERT PROGRAM
Southcentral Region
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May 2, 1991

PENNSYLVANIA

Mr. 80 L. carlOCk, P.E.

Depertment of the Army

Corps of Engineers, Omahs District
219 North 17th Street

Omahe, NE 68102-4978

Re: Response to DER Comments on ROD
Marsh Run

New Cumberland Arxy Depot
Falrviev Towmshlp, York County

Dear Mr. Carlock:

We have revieved your revised position regarding clean-up goals for remedi-
ation at the Marsh Run Facility dated April 2Lk, 1991.

We concur with the restatement of remediation goals as presented.

You may proceed with the development of the final ROD with the inclusion of
the restated goals.

Thenk you for considering our comments in the development of the final ROD.

If you have any questions, please contact me at the above numbder,

Regional Environment Protection Manager
FPF:Jsn
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30 May 1991

MEMORANDUM
TO: Fred Henry - USACE - Omaha, Project Manager
FROM: G.E. Johnson PE - EA Engineering, Science, and Technology,

Inc. - Project Manager

SUBJECT: Summary of Question and ¢ er Period of Public Hearings and
Public Comment Period Ma: Run Park RI/FS

The following is a brief synopsis of the questions/statements which wvere
made at the two public hearings on Marsh Run Park and the responses to
those questions/statements. Whenever possible the person asking the
question and the respondent(s) are identified by name or the group they
are representing. A 30 day review period was held prior to both
meetings. Vritten comments vere solicited both before and after the
public meetings. No written comments vere received for this project.

The first public hearing, October 1990:

Statements:

1. Mr. Bender, representing the local government, pointed out that
the appearance of the park was alloved to deteriorate to
discourage use. He vent on to question the EPA limits on toxic
chemicals pointing our that TCE was found at 80 times the EPA
standard on site and he wondered what vas going to be done with
the landfill.

Questions/Responses:

1. Mr. Jim Clein wanted to knov if the Army is planning to perform
any health study or medical action on the children who used Marsh
Creek Park. The Army response vas that the risk assessment was
adequate in addressing health concerns and based upon the results
a health study is highly unlikely.

2. Mrs. Sue Morell raised the issue of a 1979 vater quality survey
vwhich she had been told was done on Marsh Run and had listed it
as one of the ten dirtiest sites with high concentrations of
cadmium. She also raised the question of why the Army alloved an
old landfill to be used as a soccer field. She wvent on to say
that the exposure periods used in the risk assessment were too
lov. The Army response was that it is a standard, accepted
practice to use a sealed landfill for similar purposes and that
the methodology assumptions used in the risk assessment were
appropriate based upon EPA guidance for risk assessment. Dr.
Graves added that the types and concentration of chemicals
identified in the 1979 water quality report referred to
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vater/sediment samples taken from Marsh Run Creek upstream of the
site and not the topsoil of the park. Dr. Graves went on to say
that many of the chemicals are naturally occurring and not
harmful.

3. Mr. Dewitt asked if the site was going to be put on the EPA
superfund list. The Army said that the report on the site had
been submitted to the DER and EPA and the EPA did not put the
site on its superfund list. The site is a priority of the Army
vhich is evidenced by the funding of the study/cleanup.

4. An unidentified person wanted to know why didn’t the Army tell
the town wvhat had been deposited in the landfill and why weren’t
records kept. The Army said that although records were kept they
did not include the breakdown substances of things deposited in
landfill and that the Army dealt with material in accordance wvith
the technology of the time. Mr. Bender said that the topsoil was
checked in 1977 vhen the town got the site and that the town
acted as soon as a possible problem was detected.

5. Mrs. Morell wanted to know how the Army knew there was a canister
- of Potassium Cynide in the landfill to remove it in 1978 and did
the township know of the canister. The Army said that a record
of the canister’s exact location in the landfill was kept and Mr.
Bender added that the township did not know the canister was
there.

6. An unidentified man asked if the Susquehanna River served as a
natural barrier to groundwater and the difference in elevation
betwveen the river and the site. The man went on to ask if north
of the site would be a better place to study and the relative
solubilities/densities of compounds mentioned. Mr. Greg Johnson
said that the river did serve as a natural barrier to groundwater
and the difference in elevation was approximately 30 ft. Mr.
Johnson also said that the study addressed the site itself and
populated areas but the highest concentration of TCE was found at
the northern most well. Mr. Johnson went on to say that
chlorinated organics are relatively soluble in wvater and TCE is
more dense than water.

7. An unidentified man told the town and Army not to use his kids as
bargaining chips. Mr. Bender of the town said that the kids will
not be used as bargaining chips because his number one concern is
the health and velfare of the people and the town wants the site
cleaned up vhich the feasibility study will address. The Army
added that everyone should vait and see the feasibility study to
see how best the park should be cleaned.
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The second public hearing, March 1990:

Statements:

1,

Mrs. Donna Cisorak stated that she felt that the meeting was not
made public’ enough, she had only heard of the meeting through a
friend. She also wvanted a fund to be set up by the Army to be
used in case any children developed health problems and wanted
legislation introduced vhich would require the donator/seller of
land to release all records on the land to the '
purchaser/recipient of land. A representative of the local
government responded by stating that two news releases regarding
the meeting had been made in the past week. Another
representative of the town stated that the feasibility study had
been available to the public since October 1 at four public
libraries in the area. Mr. Bender informed Mrs. Cisorak that a
bill entitled the Marsh Run Park bill was introduced by Senator
Hines and passed the Senate in 1989. This bill requires the
Defense Department to inform the state’s environmental commission
and the local government officials of any contamination found on
land wvhich they own.

Questions:

1.

Mrs. Patricia Pomme asked vhat the veather conditions were when
the soil samples vere taken and if the topsoil on a windy day
could differ from the topsoil used in the testing. She also
vanted to know if it vas possible for the vind to have brought in
contaminated soil from offsite without it being detected.

Mr. Ken Kilmer said that if there was a process vhich was
bringing in contaminated topsoil it would have shown up in the
soil tests because some of this transported soil would have
stayed on site and been detected. He went on to say that because
no contamination wvas found in topsoil if such a process was
occurring it was doing so to a very small extent. Mr. Bender
said that the town had the topsoil checked in 1988 when it
received the field and again vhen they had topsoil brought in to
smooth it. Mr. Bender voiced his concern about the possibility
of the wvater table rising during the rain and stated that the
thought the people now using well wvater should be svitched over
to a public well source.

Mr. Dean Newvhouse wanted to know after cleanup if someone was
going to be able to build a house on the land or if the land was
going to be used as a park again. Mr. Kilmer responded by saying
that the land would never have a house on it because it is still
a landfill and the deed on landfills only allow for surface use.
A representative of the Army said at such time as the site is
assured to be totally clean it should be used as a park once
again. Mr. Bender said that he didn’t think it would be used as
a park again because of insurance reasons.
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3. Mr. Dean Nevhouse then asked what the purpose of cleaning up the
site vas if it is not going to be used again. Mr. Kilmer said
that the groundwater will be cleaned to drinking water standards
by the end of cleanup. Mr. Bender said that the cost of cleaning
up the site, thereby, protecting public health and welfare was
approximately six million dollars as opposed to the 48 million
dollars it would have cost to excavate/remove and dispose offsite
all of the landfilled material.

ce: K. Kilmer
File 10424.27/188




