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EXECUTIVE SUMMARY

The Modern Sanitary Landfill (Modern Landfill), located near
York, Pennsylvania is a municipal waste landfill that since
1974 has been operated by Modern Trash Removal of York, Inc.
(Modern). Prior to Modern's acquisition of the landfill,
Modern Landfill had been a waste repository since the
1940's. Modern Landfill has been included on the Naticnal
Priorities Iist (NPL) for remedial activities under the
Comprehensive Environmental Response, Compensation and
Liability Act (CERCIA).

On November 4, 1987 Modern entered into a Consent Order and
Agreement with the Pennsylvania Department of Environmental
Resources ({PADER) whereby the parties agreed, inter alia,
that Modern is <cqualified to <conduct a  Remedial
Investigation/Feasibility Study (RI/FS) as defind by CERCLA.

Modern has prepared this RI/FS Work Plan for Modern Landfill
in accordance with the requirements of the National
Contingency Plan (NCP) promulgated pursuant to Section 105
of CERCLA and the subsegquent Superfund Amendments and
Reauthorization Act (SARA) of 1986. In addition, extensive
discussions have been held with PADER, EPA, and Ebasco
(EPA's review contractor) to clearly understand, resolve,
and incorporate, as appropriate, all comments made on
previous drafts.

Data demonstrating that there had been a historic
degradation of groundwater and surface water with leachate
constituents (primarily volatile organic compounds) formed
t+he basis for EPA's determination to list Modern Landfill on
the NPL. Prior to EPA's inclusion of the site on the NPL,
Modern initiated its own investigation of groundwater
conditions at Modern landfill. This work included several
hydrogeological investigations aimed at defining the lateral
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and vertical extent and nature of groundwater degradation at
Moderm Landfill,

Based upon the information generated in these studies,
Modern has installed and is presently operating a
sophisticated PADER approved groundwater extraction and
treatment system and groundwater quality monitoring system.
Due to this and the fact that Modern ZLandfill is a
permitted, operating state of the art municipal waste
landf£ill, the scope of work defined by this Plan is somewhat
different than that typically required for an abandoned,
uncontrolled hazardous waste site.

In scoping the RI/FS Workplan the baseline condition is the
"No Action" alternative. . At this baseline the remediation
system would not have been installed. The current operating
groundwater remediation system is included as an alternative
remediation system. Since this system has only been
recently installed (November 1986) data is not complete on
its effectiveness and on the full effect it is having on
baseline conditions. A key element of the RI/FS will be to
evaluate these conditions, as well as to answer the
remaining questions and data needs determined from the
scoping process described in Section 2.

This Work Plan contains the fellowing major elements:
- Executive Summary

1. Introduction - which provides a brief history of
development of this workplan, site description,
and summary of local conditions.

2. Scoping - which includes evaluation of existing
data, identification of preliminary Applicable or
Relevant and Appropriate Requirememts (ARARs), a
preliminary risk assessment, development of
general response actions, and definition of data
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needs and data gquality objectives (DQO0O's) to

evaluate potential impacts and remedial
alternatives
Phase 1 Remedial Investigation (RI - which

describes the initial site characterization
activities that will be conducted to collect and
evaluate data needs identified in the scoping
process. These include refining +the site
characterization, defining the nature and extent
of contamination, evaluation of existing
remediation systems, refining DQO's, and assessing
the need for additional treatibility studies.

Phase 1 Feasibility Study (FS) - which involves
the development of alternatives and describes
potential response techneclogies and related
ARAR's, assembles combinations of response actions
into aiternatives, and develops a range of
alternatives attaining variocus levels of
performance. This activity will be conducted
concurrently with the Phase 1 Remedial
Investigation.

Phase 2 Feasibility Study - this activity will
follow the Phase 1 RI and FS activities and
involves initial screening of remedial
alternatives to narrow the field to be analyzed in
detail.

Phase 2 Remedial Investigations - this activity
will follow the Phase 2 FS and involves the
collection of additional field data, if necessary,
to further define site conditions, and will
include any necessary bench/pilot studies
identified in the remedial alternative screening
process previous tasks.

Phase 3 Feasiblity Study - which is the detailed
analysis of alternatives and includes the
development of general performance criteria,
analysis of relative costs, long and short term
effectiveness, and implementability. In this phase
each alternative will be verified and compared to
ensure compliance with ARAR's, protectiveness of
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public health and the environment, and compliance
with the other goals of CERCLA.

8. Project Management and Time Schedule

The purpose of this Work Plan is to develop a series of
tasks which will lead to the collection of data concerning
existing site conditions, effectiveness of ongoing remedial
activities and study of additional remedial alternatives.
The phasing of these activities EPA Interim Guidance or
Superfund Selection of Remedy (Reference 12 and Figure Bl
Appendix B).

This approach ensures that the workplan for the RI/FS will
result in the selection of a remedy that complies with the
mandates of CERCIA (as amended. by SARA of 1986) and the NCP.
These mandates require that remedial activities are
protective of public health and the environment, cost
effective, attain state and federal ARARs, and use permanent
solutions and alternative technologies to the maximum extent
possible. LTI L ’
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) NTRODUCTION

1.1 Background of Work Plan

In October 1984, the U.S. Environmental Protection Agency
{(EPA)} proposed Mocdern Sanitary Landfill (Modern Landfill)
for inclusion on the National Priorities List (NPL) under o
the Comprehensive Environmental Response, Compensation and
Liability Act, 42 U.S.C. Sec. 9601 et seqg. (CERCLA). At the
direction of the Pennsylvania Department of Environmental
Resources (PADER), Ecclogy & Environment, Inc. (E & E)
prepared a draft Remedial Action Master. Plan (RAMP) and
Remedial Investigation/Feasibility Study Work PRlan (RI/FS)
dated May 1986 (Reference 31, Appendix A). EPA formally
listed the site on the NPL in June 1986. While EPA was in
the process of considering Modern Landfill for inclusion on
the NPL, Modern Trash Removal of. York, Inc. (Modern},
operator of Modern Landfill, was already in the process of

undertaking a remedial program. This remedial program is
now in effect and is required pursuant to a September 20,
1584 Consent Order/Agreement between PADER and Modern, as - -
modified by a December 3, 1986 Consent Assessment and Order.

Following the issuance of the _E & E _Work Plan,
representatives from Modern met with EPA and PADER on a
number of occasions to discuss the possibility of Modern
performing the Remedial .. Investigation/Feasibility Study
(RI/FS). As a result of these meetings, it was agreed that
Modern would prepare an RI/FS Work Plan and that this Work
Plan would address the changed conditions at the landfill -
reflected in Modern's current remedial activities. It was . ..

also agreed that Modern would perform the RI/FS. This - —
agreement was memorialized in a Consent Order and Agreement -
{COA) executed on November . 4, 1987. This . decument
constitutes the regquired Work Plan. This Work Plan has been

prepared in accordance with the requirements of CERCLA, the 7 _
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subsequent Superfund Amendments and Reauthorization Act of .
1986 (SARA) and the COA. In addition, the following
documents were reviewed and followed as appropriate:

1. vGguidance on Feasibility Studies Under CERCLA,"
Hazardous Waste Engineering Research Laboratory,
U.S.E.P.A., June 1985. Reference 1, Appendix B.

2. "Guidance on  Remedial Investigations Under
CERCLA," Hazardous Waste Engineering Research
Laboratory, U.S.E.P.A., June 1985, Reference 2,
Appendix B.

3. "Superfund Public Health Evaluation Manual,"
submitted to the Qffice of Emergency and Remedial
Response, USEPA by ICF Corporation, November 1986.
Referernice 3, Appendix B.

4. "Final Evaluation Report Review of Revised Draft
RI/FS Work 'Plan Modern Sanitation Landfill York,
Pennsylvania", Epasco _ Services Incorporated,

August 11, 1987. (submitted with the September
18, 1987 PADER comments below).

5.7 "Comments = from Pennsylvania Department of
Environmental Resources, Letter dated September
18, 1987 regarding the Revised Draft RI/FS Work
Plan, submitted June 1987.

6. ~"Draft Data Quality Objectives Development For .

Uncontrolled Hazardous Waste “Site Remedial .

Response Activities", EPA OSWER Directive 9355.0-7
& 7A, October 1987, 2 volumes. Reference 4,
Appendix B. - :

1.2 location and Description

Mcdern Landfill is located southwest of the Borough of
Yorkana in the townships of Windsor and Lower Windsor,
Pennsylvania as shown in Figures 1 and 2. It is adjacent to
Prospect Road and is approximately one-half mile -south of
Route 124. The coordinates of Modern Landfill are 39° 57°
34" North Latitude and 76° 35' 29" West Longitude.
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1.3 oOwnership History

Modern Landfill has been the site of an active waste

disposal facility since the 1940's and has been operated by

several different parties from then until the present day.

All of the property upon which Modern Landfill is located is : -
leased from Mr. Horace Heindel, a local farmer who resides

adjacent to the site. Modern owns other property adjacent

to the site.

Before waste disposal activities began at the site the
property reportedly contained several iron ore pits. These
pits probably formed the initial disposal sites (see Section
2.2.3.8).

From information obtained by Modern, it appears that the
chronological history of ownership and operation of Modern
Landfill since the 1%40's is as follows:

1. From sometime in the early 1940's until sometime
in 1973 or 1974, Horace Heindel and/or lessees of
his property other than Modern accepted municipal
and industrial wastes for disposal on the property
upon which the site is presently located.

2. Between 1974 and October 1980 Modern Trash Removal _. e e
of York, Pennsylvania, a wholly owned subsidiary
of Riteway Services, Inc., operated the Modern
Landfill. _ ——

3. In October 1980, SCA Services, Inc. purchased all
of the outstanding stock of Riteway Services and
its subsidiaries, including Modern , and continued
operations at the Modern Sanitary Landfill under
Mcdern's name. SCA Services, Inc. has a business
address of 3003 Butterfield Road, 0Oak Brook,
Illinois 60521. o ' '

4. In October 1984, SCA Services, Inc. was acquired
by Waste Management Acquiring Corporation, a
subsidiary of Waste Management Inc. In December
1985, Waste Management Acquiring Corporation
contributed the stock of Riteway Services, Inc.
including the stock of Modern, to Waste Management ™ -
of North America, Inc. a corporation qualified to. - -~ = —
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do business in the Commonwealth of Pennsylvania
with a Pennsylvania address of: 1121 Bordentown
Road, Morrisville, Pennsylvania, 19067.

5. Modern Landfill continues to be owned and operated
by Modern, a subsidiary of Waste Management of
North America, Inc.

1.4 Modern Landfill Permits

PADER. under . Solid Waste Permit No. 100113 to accept

municipal waste and a number of non-hazardous industrial . _

(residual) waste streams.

The initial 54 acres that were filled at the landfill
utilize the natural renovation method of leachate control
and now have groundwater collection systems to control the
migration of leachate constituents from it. Completed
sections of the 54 acres are presently being capped, with a.
PADER approved, with a low permeability (10"7: cm/sec) clay
cap, as part—of a final cover to reduce infiltration of
precipitation and hence reduce the guantity of leachate
generated by the landfill. . .

The remaining 21 acres of the landfill are at present being
lined prior. to any “disposal, pursuant <to the permit
modification issued by PADER on December 12, 1986.

Modern operated four (4) éurface impoundments to “treat
leachate seepage collected by a interceptor trench along the
western perimeter of. the landfill wunder a PADER & Water
Quality Management Permit No. 6786201 issued onh September
24, 1976. On January 14, 1985 groundwater extraction wells
along -the western perimeter were brought on line. The
extracted groundwater was conducted to "these impoundments

for treatment.
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On November 20, 1986 PADER issued NPDES Permit -No. - =
PAD046680. Under this permit, Modern was to
1. Construct and operate a temporary treatment plant

to treat groundwater from the eastern groundwater
extraction wells;

2. To continue operation of the impoundment treatment
system for the western extraction wells and
interceptor trench; : :

3. Construct and operate a permanent treatment plantl
consisting of physical/chemical and biological
treatment.

The impoundments and temporary treatment plant were operated
until . the physical/chemical portion of +the permanent
treatment plant became operational on April 22, 1587. The
tenporary treatment plant and four surface impoundments were
decommissioned by June 1987 in accordance with a May 27,
1987 agreement with PADER. L .

At the present time, the physical/chemical portion of the
plant treats water from the interceptor trench and extracted.
groundwater from the western and eastern extraction systems.
The physical/chemical portion of the plant includes an air
stripper, permitted under PADER Air Quality Control Permit-- -
No. 67-330~004 to remove volatiles £rom the extracted
groundwater.

The biclogical treatment portion of the permanent treatment
plant is to be operational on or before March 21, 1988. The
biological treatment portion is being added to  enable
treatment of leachate collected in the recently constructed
double-lined landfill cells (the 2l-acre expansion area).
lrhe treatment plant consisting of = the
physical/chenical amd biological treatment
portions is considered to be. '"permanent"™ within
the context that Modern intends to operate and
maintain this plant until such time. that leachate .

and extracted groundwater treatment is no longer
required.
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Further details about the western interceptor trench,
western and eastern groundwater extraction system and the
permanent treatment plant and given in Section 1.6.

1.5 Description of Facility . . ) o

Modern Landfill facility contains several components:
1. The original portion of 54 acres. .
2. .. The 21 .acre expansion area comprised of three
cells, with state of the art double synthetic .
liners and leachate collection systens.

3. Borrow areas for..daily, intermediate and final
cover. : .

4, -Erosion and sedimentation control systems.

5. Eastern and western  perimeter groundwater
extraction systems. -

6. The wastewater treatment plant.

The location and extent of these facility components are
shown 6n Figure 3. The total area of the permitted facility

is. about 290 acres. -

1.6 cCurrent Remediation Systems

1.6.2 Western Groundwater Interceptor Trench

Leachate seeps and the presence of leachate constituents in
the groundwater were noticed in the past on the west side of
the landfill. As a result, a groundwater interceptor trench
and lagoon treatment system were designed  in 1876 and
constructed in 1977 (as-built plans by William E. Sacra and
Associates August 3, 1977). The groundwater interceptor

approximately 2,200 feet in length (see Figure 3). Seepage
water collected by this trench was conducted to the original
treatment plant (see Section 1.6.4). This water is now
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conducted to the permanent treatment plant (see Section
1.6.4).

1.6.2 Western Perimeter Groundwater Extraction System

In 1984, a network of twelve groundwater extraction wells

was designed to augment the western groundwater. interceptor

trench. These wells became operational on January 14, 1985.

The required radius of influence and spacing of the wells L
were determined by REWAI (Reference 15, Appendix A). Table 1

presents the discharge rate from this extraction system for

1386.

Prior to startup of the western extraction wells .the
interceptor trench yielded from 24,000 to 46,000 gallons per
day. After the start~up of the western extraction wells the
trench yield wvaried bhetween zero, on socme occasions, and
several thousand gallons per .day after - significant. o
precipitation events. In 1986, the western groundwater
extraction system pumped an average of 84,000 .gallons _péer. B =
day.

In 1987, two additional wells, W62 and Wé4, were added to
the western extraction well system, bringing the total
number of extraction wells along the western perimeter to
14.

Water extracted by the system was pumped to the temporary
treatment facility until the permanent physical/chemical
plant was brought into operation in April 1987 (see Section
1.6.4).

1.6.3 Eastern Perimeter Groundwater Extraction System o .

The presence of leachate constituents, in the eastern
tributary, determined the need for a remediation system

AR300L02
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along the .eastern side of the landfill. In 1985, REWAI
assessed the hydrogeology of. this side of the landfill and
designed a system of —thirteen extraction wells, between 75
ft. "and 100. ft. deéeep and positioned along the eastern
tributary (Reference 21, Appendix 3).

Since operation of ~this .system began in November 1986

drawdown in the wells ranged from 13 to 33 feet. Pumping
produced a depressed water level within the aquifer along
the entire. well 1line, allowing capture of groundwater
migrating from the landfill. and the area to the east of the
system. The system is capable of intercepting groundwater
flow from the southwestern two-thirds of the landfill. A 96
percent reduction in streamflow occurred at the most
downstream monitoring point, Msil2 (formerly ST-5) which is
adjacent to W-21. All seeps and springs of the eastern

perimeter were.dried._up by pumping.

During the. first two months of operation the system produced
an average yield of 105,000 gpd. Because of the .flow
capacity limits of the temporary treatment plant operating
during that time period (see Section 1.6.4), the wells were
only operated for one day at their design drawdown level.
The vield of the system on that day was. 119,000 gallons.
Table 2 présents the average discharge. of the wells in the
system during November .and December 1986.

On the basis of well testing and calculated infiltration
rates along the eastern side of the landfill REWAI concluded
that the extraction rate would decrease to 92,000 gpd
(Referencé .35, Appendix A). In July of. this year .the
average daily flow was 78,000 gpd. = -~ . - T

Water collected by this system was originally pumped to the
temporary. __physical/chemical .treatment ~ plant until the
permanent physical/chemical treatment  plant was brought on

line (see Section 1.6.4).
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1.6.4 Groundwater and leachate Treatment Facilities —  _

The original surface impoundment system (see Figure 3)
operated under Water Quality Management Permit No. 6786201
issued on September 24, 1976. The impoundment treatment
aystem was designed to treat 72,000 gallons of groundwater .
per day. The treatment process consisted of pH elevation
using a ligquid lime slurry, metals precipitation, aeration,
clarification, and chlorination. A process schematic is

shown on Figure 4.

The four treatment impoundments consisted of:

1. Two - 303,000 gallon lime sludge settling
impoundments. :

2. One - 1,100,000 gallon aeration impoundment. -

3. One - 604,000 gallon polishing impoundment.

The impoundment liners consisted of six to twelve inches of
so0il cement and an asphalt coating. The impoundments were
decommissioned in accordance with a May 27, 1987 agreement
with PADER. -

On November 20, 1586 PADER granted Modern permits to
construct and operate the permanent treatment facility which
is designed to accept flow from both the east and west
groundwater extraction systems and leachate from the 21 acre
lined landfill expansion area. This facility is comprised of
a 500,000 gpd physical/chemical plant’ to treat extracted
groundwater and a bioclogical plant to treat leachate.from
the expansion  area. The permanent physical/chemical
treatment portion includes -an air stripper to remove
volatile organic compounds. The biological portion of the
permanent treatment plant is to be constructed by March 21,
1988. Process schematics for the permanent treatment plant

are shown on Figures 5, 6,and 7.
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In the six nmonth period from May 1987 through October 1987
the system treated an average flow of 155,000 gallons per
day from the east and west extraction systems. The maximum
daily flow observed during this same period was 237,000

gallons.

1.7 Topography and Climate .

Modern Landfill is Jlocated .within the Conestoga Valley
Section of the Piedmont Physiographic .= Province.
Topographically this province is characterized by well-
developed northeast-southwest trending valleys and drainage -
patterns. . The landfill is located on a hill bounded.on the
north, east and west by streams (unnamed tributaries to
Kreutz Creek}. The ridge on the southern boundary of the
site is at an elevation of approximately 700 feet above mean
sea level (MSL). The site slopes towards the north to the
21 acre expansion area with a base grade elevation of about”
510 ft. The land then rises via an east west ridge to about
elevation 560 ft. and falls .again to a roughly northwest-
southeast trending valley through which flows the northern
continuation of eastern tributary at elevation 500 ft. To
the north of this the land rises again to a northeast-
southwest trending ridge. _Route 124, the main road to York,
PA, is located on the southern flank of this ridge. The
site topography and local area surface drainage patterns are
shown on Figure 2. o B .

The climate of the area is relatively mild and humid. The
average precipitation observed at the York, Pennsylvania,
meteorological station is 41 inches/year. Average snowfall
is about 30 inches/year. Mean winter temperature is 34° F
and the mean summer temperature is 76° F. However, temper-
ature extremes above 95° F and below 0°F are common. The

growing season _averages about_ 160 _days, extending from the

beginning of May to early October. L
AR300LES

Golder Associates




December 1987 =-1]=- . ——--863-6020

1.8 Regional Hyvdrologic and Geologic Setting

The site is located within the Piedmont Province, close to
the northern end of +the Blue Ridge Province. These
Physiographic provinces form part of the Appalachian
mountain chain (see Figure 8).

The strata of the region are mainly comprised of sedimentary

rocks which have been slightly metamorphosed by large scale : -
tectonic deformations. These deformations took place during

the break up of the ancient continents of ILaurentia. .(North

America) and Gondwana (Africa) about 300 million years ago

(the Appalachian Orogeny or mountain building era).

During that event, the Appalachian region was compressed or
pushed towards the northwest. This compression caused
extensive, but stylized, deformation of the strata between
these two protocontinents.

The tectonic style or character of this deformation in the
Pledmont Province is that of a series of northeast-scuthwest
trending anticlinal fold axes separated by parallel thrust-
faults. These folds are «ommon in this section of.
Appalachia and are usually termed ‘"anticlinal ramp

gtructures®".

In the vicinity of Modern Landfill_this style of geologic
structure was partially defined in 1938 by Stose et
al. (Reference 7, Appendix B). This work identified two
major fault structures to the north and south of the site.
These are the Martic thrust fault located 1.5 miles to the
south and the Stoner thrust fault located 2 miles to the
north of the site (see Figure 9).

South of the Martic thrust is an extensive area of Marburg
Schists (these were originally ocean floor .sediments).
Between the Martic and Stoner Faults, continental margin
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sediments of Lower "~ Cambrian age are evident. " These
sediments have been folded ':into several anticlinal
structures. To the north of the Stoner thrust fault, the
Cambrian sediments are repeated, however they are nearly
obscured by the overlying Ordovician age Conestoga Formation
limestone which rests unconformably on the older sediments.

Figure 8 indicates the location of the site in relation to
the geologic/physiographic provinces of the Appalachians.
Figure 9 .presents a regional geclogic map and section
developed from original mapping of the area by Stose in
1938. This figure shows the currently defined site geoclogy,
based on recent structural geology theory, and indicates the
discrepancies that exist |between the two maps.The
identifiable rock units which outcrop within the site area

have been correlated with the:

Antietam Formation - sandstone, phyllitic
’ sandstone and gquartzite

Harpers Formation - phyllite and phyllitic . .
sandstone

Chickies Formations =~ highly weathered
graphitic or Kinzers
Formation saprolite

Drilling investigations, for the 21 acre expansion area,
have determined the presence of a dolomite unit. beneath the
Antietam Formation sandstone and saprolite. -~ This unit has
been correlated with the Vintage Formation (see Section

2.2.3.5).

The drainage patterns evident in this area of York. County
vary between trellise and dendritic with a tendency towards
north-south and northeast-southwest trending valleys. This
is a reflection of "the underlying geologic structure. The
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site is located in the drainage catchment area of Kreutz
Creek and 1is bounded on the east, north and west by two
unnamed tributaries. The tributaries are fed by springs and
runofef. The flow  from these springs has been greatly
reduced by the groundwater extraction system which is
currently operational along the eastern and western
perimeters of the site as discussed in Section 1.6. The two
tributaries flow effectively northwards and discharge into
Kreutz Creek which then flows northwards and eastwards,
eleven stream miles, into the Susguehanna River located
about five miles to the east of the site. According to the
E & E RI/FS Work Plan prepared for PADER (Reference 31
Appendix A), Kreutz Creek supplies water to the town of
Wrightsville, Pennsylvania. This is not the case.

The regional groundwater flow is presently considered to be
eastwards towards the Susquehanna River.

1.9 Reqgional Soils and Overburden

As this area of Southern Pennsylvania is located to the
south of the maximum extent of Pleistocene .glaciation,
overburden in the region is comprised of essentially locally
derived material. Generally, this is colluvium, residual
so0il and regolith. At Modern Landfill, the subsurface
materials are defined by soil, saprolite, weathered bedrock
and bedrock. The soil is residual or locally transported
fine grained material (see Section 2.2.3.3). Saprolite is a ,
soil-like material that has developed from the original .
bedrock by the in-situ chemical weathering of the rock and
which displays the relic . rock structure. Generally,
saprolites grade into weathered bedrock with depth.

The thickness of saprolite is dependent on the nature and .
original fracture state of the parent rock material. As
such, the thickness of saprolite . and. weathered bedrock
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potentially indicates fracture zones and or faults within a
rock mass. The weathered bedrock generally grades into less
weathered material beneath and consists of weathered rock
fragments ~ (partial . or ——fully - penetrating alteration)
separated by the original rock fractures.

1.10 Population Distribution and lLand Use

Appféximagélfméab pedﬁie'live within a one-mile radius of
Modern Landfill. There are about 200 buildings within this
area. Within a tﬁreermile radius of Modern Landfill,
approximately 3,100 people use private wells (Reference 3,
Appendix A). Land usé in the area is primarily farming and
residential. Modern Landfill is bordered on the west by a
dairy farm which lies beyond the western tributary of Kréutz

. Creek.  Directly north of Modern Landfill is the small .
residential community of Snavelys, an automobile .junk yard
and, further. north, the .town of Yorkana. Prospect Road
borders the east side .of Modern Landfill. A transformer
substation, farmland (arable and pasture), the J. Heindel.
residence and the eastern tributary stream are located to
the east of Prospect Road. The southern edge of: Modern
Landfill _is bordered by the former Druck - and Brown
properties and residences - (See Figure 3). = The Druck -
residence has been demolished; the present entrance to
Modern Landfill. is. located on this land.
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2.1 General

The objectives of the RI/FS at Modern Landfill are to :
1. Characterize the source(s) of contamination;

2. Identify the nature and extent of contamination
for the various routes of exposure. o .

3. Conduct a risk assessment of indicator compounds. = -

4. Develop performance objectives for = remedial
alternatives at the site.

5. Define and evaluate the efféctiveness of a range
of remedial alternatives, including the existing
remedial measures. . .

6. Determine the range of remedial alternatives that
meet the performance objectives. =

7. Determine the most cost effective, environmentally
sound, and permanent alternative. o .
This Work Plan presents a phased scope of work which will
achieve these objectives.

The first stage of the development of this Work Plan was to ==
develop the overall scope of work. . The scoping process '
followed to develop the Work Plan c¢ontains five major
components. These components include: s . .

1. Collection and evaluation of -existing data .. : -
{Section 2.2). ' -

2. Preliminary evaluation of and potential iImpacts to - :
public health, welfare and the . env1ronment
(Section 2.3). SR :

3. Preliminary selection of indicator . chemicals
(Section 2.4).

4. Identification of prelininary Applicable . or : S
Relevant and Appropriate Reguirements (ARARs)

(Section 2.5).
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5. Preliminary Assessment of general response actions
(Section 2.6). ' '

6. ‘Definition of data needs to evaluate potential
impacts and remedial actions and data quality
objectives (Section 2.7).

These .components are described in the sections indicated.

2.2  Evaluation of Existing Data .

The hydrogeology and water quality at Modern Landfill have
been the focus of a number of studies which provide a large
body of information regarding the site.

In order to define the. gaps in the available data base and
scope the RI/FS Work Plan, the following work has been

completed: ... _ T~ .- S ' - -

. 1. Review of the data provided by Modern regarding
the disposal history at the landfill. :

2. Review of all’ previous reports regarding the . -
Modern Landfill, the expansion area, the well
extraction system and the wastewater treatment
plant = (Appendix -.A provides a .chronological
catalogue and brief summary of the contents of
each of these reports).

3. Review of all groundwater data obtained up to the
first quarter 1987 and preliminary review of
second quarter 1987. _

The findings of these reviews are presSented in the following
subsections. Where appropriate a. summary of the available
data and conclusions drawn from the data are listed at end
of _each subsection. Also noted are the sections of this
document which identify any data gaps and the data quality
objectives appropriate to address those data gaps.
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2.2.1 Disposal Historv/Source Characterization

A search of PADER and EPA files was performed in December
legs. This search indicated that large quantities of
municipal, commercial and industrial waste materials were
previously disposed of at Modern. In addition, the
agencies' files indicate that limited gquantities of
potentially hazardous or radioactive materials may have been
disposed of at the landfill. Materials which the file search
indicates may be in the landfill include:

1. Pesticide wastes (deposited before summer of 1972)

which unconfirmed discussions with Modern staff
indicate were removed.

2. Rare Earth Chloride with 0.65% Thorium and 0.002%
Uranium (dry weight) - about 750 dry tons
(landfilled between 1975 and 1979).

3. Mixed residual and municipal waste from a local
0il company which was saturated with petroleum
liquid and had a strong organic smell (depOSltEd
in landfill March 10, 1987).

4. Liguid containing ethylene diamine was found in a
rolloff box delivered to the landfill from a motor
freight company (deposited in 1landfill December
13, 1980).

5. Sludge from a paper manufacturer with a low pH and
high metals content (disposed after June 1972}.

6. Thirteen 55 gallon drums of soil contaminated with
fuel oil (deposited in landfill after June 1983).

7. Paint wastes (deposited in landfill prior. to
1584). '

8. Residues from the extraction of sodium molybdate
which contain about 85% molybdenum, copper, silver.
and iron oxides (deposited in landfill before June
1972) .
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9. 'Waste polychlorinated biphenyls (deposited in
landfill in 1977 or 1978 and removed in October
1985 and shipped to Model City Landfill, New York
for disposal, Reference 27, Appendix A).

Examination of historic aerial photographs, completed by EPA
(Reference 20, Appefnidix A) has allowed a rough assessment of
the disposal sequence at Modern. The various chronologic
areas of activity at the landfill are shown on Pigure 10 and

are listed _below:

1. 1940 to 1952: Landfilled materials visible in the
central area of the present landfill. This initial
landfilling operation may have taken advantage of.
a. pre-existing depression formed by an iron ore
pit which was excavated in the i8th century.

2. 1952 to 1971: ° The landfill was extended
southwards, southeastwards and to the east and
west of the 1952 area. Trenching methods were
evident: in the- southeast sectlon of the 1971
landfill boundary.

3. 1971 to 1979: - The landfill was extended towards
the south and north across the full width of the
present - landfill area. "Trenching methods of
landfilling Were evident. '

4. 1979 to- -1987: The landfill was extended
northwards and vertically upwards to its present
configuration.

The information provided above regarding the wastes disposed
and activities conducted at Modern Landfill were based upon
available record reviews and interviews with Modern Landfill
personnel.  Further "information needs to be gathered, if

possible, to:

1. Confirm the above - reported = waste' types and
activities; :

2. . Obtain approximate qpantltles of wastes dlsposal
in the landfill; and,

3. Ascertain whether specific wastes were disposed in
specific areas.of the landfill.
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The data needed associated with disposal history/source
characterization are discussed in Section 2.7.3. This work
will be <conducted during Phase I of the Remedial -
Investigation (RI).

2.2.2 Historv of Site Investigations .

Investigations of the Modern Landfill site since 1975 have
been prompted by Modern's desire to. obtain geotechnical,
geologic, hydrogeologic, and = groundwater chemistry data
neceassary for Modern to  address concerns regarding
degradation of the groundwater <quality by leachate
constituents, design of remediation systems, and move
forward with plans for landfill expansion design. Appendix
A provides a listing of the reports describing this work.
Also provided in Appendix A are brief reviews regarding the

contents of these documents.

Modern has drilled a total of about 290 wells, borings, and

gas vents in and around Modern Landfill during the course of R
site investigations, gas control, groundwater monitoring,

and groundwater remediation activities. Table 3 presents a

listing of all of these holes.

In order to define their specific purpose, Modern has
developed a hole series numbering system as follows:

Series o Investigative Purpose .

Investigation of material beneath the landfill and
collection of groundwater samples_for analysis.

o

B Investigation of soils and bedrock over large area
of Modern Landfill and collection of groundwater -~ =
samples for analysis. . - _ .
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c Drilled throughout the area to define the nature

of the bedrock and the location of. solution
cavities_in the Vintage Formation dolomite.

E  Drilled to define bedrock and soil profile along
the eastern and western perimeter.

HC Drilled to further define the geotechnical
conditions in the . 21 acre expansion area,
especially in regard to location of solution
cavities. in the Vintage Formatiorn dolomite.

MD Existing wells which have been upgraded to
Modern's = current standards or new wells
constructed to the current standards and used to
monitor groundwater chemistry in areas that
potentlally contaln leachate constituents as of
1986, 7 I . e - -

MU ~ Existing wells which were upgraded to Modern's
current standards or new wells constructed to the
current standards. and used to monitor groundwater
chemistry in areas considered to be free of

. leachate constituents as of 1986.

P Drilled to define depth to bedrock and to install
piezometers along the western tributary and the
western interceptor trench.

W Wells installed along the eastern and western
perimeters ' to. extract groundwater and monitor
groundwater chemistry

T . Active gas vents.

In order to-ensure that unnecessary or redundant borings,
wells, ‘and gas vents 'do not  provide pathways for the
migration of leachate constituents, the majority of these
holes have been decommissioned by overdrilling and/or
pressure grouting with bentonite slurry (see Table -3 and
Figure 11 for locations). *

Figure 11 presents the locations of all the holes drilled at -
Modern, including decommissioned holes, which are not part-
. of the present groundwater- extraction and monitoring system _
(See Appendix C for_.logs). Figure 12 presents the location
of the present groundwater extraction system wells and the
groundwater _monitoring ~wells and groundwater constituent
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wells presently used to determine groundwater guality (See . -
Appendix D for logs). The groundwater constituent wells were

installed to assess the effect of the present groundwater = __ =
remediation systems. The groundwater monitoring wells were

installed to determine the extent of migration and nature of

leachate constituents.

2.2.3 Site Geclogy o S oo _ -
2.2.3.1 General

Though Modern has completed several subsurface investigative - L
studies including completion of numerous borings, drillholes -
and wells at Modern Landfill, most of the investigative work

to date, with the exception of the 2l-acre expansion area . -
program, have been aimed primarily at defining groundwater
conditions. Furthermore, most of the investigations have

been directed towards assessing specificiareas.

The initial interpretations of the geclogy of the landfill..

area by Applied Geotechnical and Environmental Service . . .. -
Corporation (AGES) and REWAI were relatively simple. and 7
based on the 1939 mapping by Stose, et. al. (Reference 7 ' ,;_
Appendix B). Subsequent work by REWAI vresulted in the -
identification of boundaries between the Harpe?s and

Antietam Formations which are different from those defined

by Stose. At that stage, the site geology was still__. .. = _
considered to be relatively simple; Harpers Formation
phyllite in fault contact with Antietam Formation phyllitic -
sandstone.

When well cluster W26 (see Figure 11) was installed, a°
previously unsuspected dolomite stratum was identified at '’ .. . _
depth below a cap rock of saprolitically weathered gray clay _ '

and shale material. This dolomite. zone_ was ”subse_-quently .
shown to underlie the saprolitically weathered Antietam
Formation and deposits of gray clay material .across—the
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southern edge -of the 2l-acre expansion area. During an
extensive program of drilling, several infilled solution
cavities, to either side of and within the 21 acre area
boundaries, were defined. - Geotechnical studies indicate
that these features are stable and not prone to collapse
(Reference 33, Appendix A}. B '

The results of angled hole drilling and a collection of all
the existing data across the 2l-acre expansion area allowed
a north-south geologic section to be prepared by REWAI
(Reférence 31, Appendix A). This indicated a complex
history of faulting and folding and was presented. in the
draft version of their. report (Reference -31, Appendix A).
Subsequent work undertaken for this Work Plan, which was
aimed at- incorporating -this structure into the regional.
geology, 1identified . deficiencies in both the REWAI
interpreted geologic section _and the regional geology
(Reference 7, Appendix B). | '

For the purpose of this Work Plan, a best estimate geologic -
map and section have been prepared which collate most of the
available data -regarding rock types, weathering profiles,
fault Zdénes, and the surrounding geologic environment (see
Figure 13). This interpretation reflects the well
documented structural style of the Appalachian deformations
discussed in Section 1.8.

It is important to point out, however, that on the basis of
the work undertaken for this Work Plan, that the geologic
structure .and stratigraphy at Modern Landfill and the
associated "~ hydrogeologic conditions are still open to
interpretation, especially in relation to the dolomite zone.
This clearly is an identified data gap and its resolution is
critical to the development of the Feasibility Study (FS).
The data needs dssociated with the geology and hydrogeology
are discussed in Sections 2.7.4 and 2.7.5, respectively.
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2.2.3.2 Photogeologic Studies

[ W e aeEmE

Interpretations of aerial photographs of the site have been
completed by EPA and by REWAI (References 20 and 32,

Appendix A}. Though these interpretations identified ... ..

somewhat different sets of photolineations the identified
major photolineation or, earth fracture traces, paralleled
the known northeast -  southwest trending geologic
structures. The much fainter features, trending west
northwest—-east southeast and roughly north-south, do not
parallel any actual geologic structures identified to date
in the field.

Further studies of historic sets of aerial photographs of
the landfill area and local region are required toc provide
information important to the geologic interpretation of
Modern Landfill and its environs. Section 2.7.4 discusses
these data needs.

.2.3.3 Surficial Soil

According to the York County Soil Survey, there were four
soil types in the immediate site area. A moderately eroded,
well-drained Chester silt loam is predominant, ﬂaving either
a 3% to 8% slope {(ChB2) or 8% to 25% slope (ChC2) (U.S.
Department of Agriculture, 1977). Boﬁh ChB2 and CchC2 are
used for daily cover operations at the landfill. The north-
central portion of the site includes severely étodéd 8% to
15% sloping well-drained Glenelg channery silt loam (GcC3).
To the west and south of the Gelnelg soil is Manor channery
loam {MfD3). ‘This scil has a slope of 15% to 25% and is
generally well-drained and severely eroded (U.S. Department
of Agriculture, 1977). Figure 14 presents the location of
the soil types at Modern prior teo major development at the
site.
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2.2.3.4 " Sapreolites - L - -

Assessment of the saprolite and weathered bedrock thickness
at the site indicates that several zones of deep weathering

are evident.

REWAI in its report regarding the 2l-acre expansion area
(Reference 32, Appendix A) identified a thick saprolite zone
(20 to 130 ft) which they considered to be associated with a
major thrust fault complex trending roughly east-west across
the south side of the 2l-acre expansicn area. Other areas
of deep saprolite weathering are indicated on Figure 13.
These are presently interpreted as fault or fracture zones
within the Harpers Formation and between the Harpers
Formation and the Antietam Formation.  Possible fault
structures associated with the =saprolite and deeply
weathered bedrock .are shown on Figure 13 and discussed in
Section 2.2.3.6. et o

Drillhole B3 to the north of the now decommissioned leachate
impoundment (see Figure 13) may also have been drilled
through saprolite rock or fault zones. The well log is not

clear in this respect.

The Harpers Formation develops a reddish orange to buff
colored highly micaceaous’ saprolite; the Antietam Formation
develops a buff brown silt, sand and clay saprolite. The
gray dgraphitic. clay material, Jlocated 'in the 2l-acre’
expansion area, and exposed in test trenches excavated in
that area, and for_ .the Easterh Perimeter . groundwater
extraction system, has been correlated with the Chickies
Formation by REWAI (Reference 32, Appendix Aj. It may also
be .correlated with the basal Kinzers. Formation which is
described by Stose, et. al... (Reference 7, Appendix B) as a
dark grey shale (see Section 2.2.3.5).
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It is considered likely that, in general, the thickness of.
saprolitic weathering is related to the location of fault

zones. As such, a more detailed understanding of > the
variation of depth of this weathering is required to assist
in defining the structural geoclogy of ~the Jlocal area.
Section 2.7.4 discusses this requirement. - '

2.2.3.5 Bedrock Geoloqgy

As numerous drillholes and wells have been drilled at the
site, the areal extent of the surficial bedrock units. is,
for the most part, well documented. Figure 13 presents the
current interpretation of this data which indicates that the
strata beneath the site are of Cambrian Age and can be
correlated with the following formations:

1. . Harpers Formation phyllite. -~ southern section of.

the site.

2. Antietam Formation phyllitic sandstone and
quartzite - northern section of the site.

3. Chickies or Kinzers Formation slate_ or shales
(weathered to saprolite) - located in the 21-acre
expansion area.

4. Chickies Formation strata - located to .the south
of the Modern Landfill facility. - - -

5. Dolomite, interpreted as being of _the Vintage
Pormation - located beneath the Antietam Formation
and deep saprolite in the northern section of the
site. ' '

The major portion of the existing landfill. is located on top
of Harpers Formation bluish-green and greenish-gray

micaceous and chloritic phyllite with some dark green

phyllitic sandstone. These rocks . exhibit a dominant
northeast-southwest striking foliation/cleavage and are
considered to dip steeply southwards.
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To the north of these strata, Antietam Formation forms the
bedrock material within the 21-acfe expansion and the hill
to the - north. It ranges _ from buff sandy clayey silt,
saprolite to moderately weathered ~buff, fine grained,
closely foliated, slightly to moderately migaceous phyllitic
sandstone “or fine to medium grained slightly foliated
sandstone/quartzite. In the unweathered state, the Antietam

Formation is medium gray in color.

In the base and northern slopes of the 2l-acre expansion
area, outcrops and exposures in test trenches indicate that
the Antietam Formation is ‘intensely folded (isoclinal
folding) . Bedding is rressentia’ily _obliterated making it
difficult to discérn strucdture, however, the rare bedding
planes observed tend  td support the geologic section on

Figure 13.  ~— .. = =

. Beneath the saprolitically weathered Antietam Formation,
drillholes and wells along the north edge of the existing
landfill, identified a zone of dolomiti¢ strata. Data from
drillhole C-26 (see Figure .11) showed that the moderately
dolomite zone. Furthermore, core .recovered from this hole,
and several. others drilled in and adjacent to the 21-acre
expansion area, indicated that the dolomite contained
elliptical nodular zones as does. the Vintage Formation
exposed elsewhere in the region. On the basis of this data,
the dolomite strata has been ~correlated with the Vintage
Formation which is stratigraphically above the Antietam
Formation (see Figure 9). To place. the Vintage dolomite
beneath the Antietam, these strata must have been overturned
and faulted into their present position. The reérystalized
dolomite zones and intense - cleavage - cbserved. in the

. recovered doloﬁlite core, and the small scale isoclinal
folding observed in the Antietam Formation strata exposed in
the 2l-acre area, further indicate that these strata have
experienced intense compression and complex deformation.
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o
Adjacent to the northern toe of the existing landfill and in

the vicinity of well W26 (see Figure 9) are areas of dark

gray clay/silt saprolite that is slightly graphitic,' Tast -
trenches dug through this mnaterial indicate intensely

deformed strata with folding and faulting being indicated
(Reference 22, Appendix A). These areas are discernible on

aerial photographs of the site (Reference 20, appgndix A).

REWAI (Reference 32, Appendix A) interpreted this material

as being Chickies Formation saprolite on the basis that the
Chickies slates elsewhere have been described as graphitic.
However, Dr. Ed Beutner, a geologist f£¥om Frankiin and
Marshall College in Pennsylvania, retained by REWAI to study

this phenomencn, considered that the material could ..be
derived from the Chickies slate or the Lower Kinzers shales.

By ascribing this material to the Kinzer shales, the style

of the deformations reguired to produce, the disposition of .. ..
lithologies at Modern, much more closely regembles the .
regional tectonic style, i.e. slightly overturned climbing
ramped anticlines defined by and dissected by thrust faults

and fault splays.

2.2.3.6 Structural Geolegy

The current interpretation of the overall geologic structure

underlying Mcdern Landfill and the local area surrounding

Modern Landfill conforms to recent concepts ofxihe regional ,
style of deformations. The main structural.. components -
beneath the area are overriding ramped anticlines; which

were cut by several thrust fault splays.: A_schemqtiq_oﬁmthe-
development of these structures is presented in Figure 15. = . B}

During the development of the ramp anticlines, aLsynclinal. S
{ wedge of rock developed at the toe of an advancing ramp .

anticline. Major thrust fault splays developed within this

syncline which was dissected and rotated clockwise (as shown
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in Figure “15) by the. faults. The core of.this syncline is
located below the 2l-acre expansion area with sections of .
the ramped anticlines located to the north and south.

The sequence _of ~ rotughly northeast-southwest trending
structures, parallel to the regional.trends, and commencing
at the north of the site is _described below:

1. The  most northerly fault structure in Figure 8
forms the. back of one ramped anticline overwhich
the Antietam Formation has been thrust.

2. To the south (in the east - west ridge and 21 acre
expansion area) a series of essentially parallel
very steep thrust sllces of Antletam Formation are
located. ST - : : -

3. The - base of the 21 acre expan51on area 15

contalnlng a core of Vlntage dolomite and Kinzers
shale which has been further dissected by thrust
fault splays. ~

4. --The next major thrust fault to the south has
brought the Harpers Formation ramping up and over
the Antietam Formation. To the south this is
followed by a possible fault zone (indicated by
deep saprolite -and weathered bedrock) and an
anticlinal Yamp of Harpers Formation phyllite and
Chickies Formation, which ocutcrops at the south of -
the landfill. :

The .indicated structuralageology is complex and at presént-
relatively _speculative. Since. an understanding of this
aspect of the site is important both in terms of defining
the location of the dolomitic strata and understanding the
hydrogeclogy of the area, considerable attention has been
given to this subject. The additional data required to
adeguately define the structural geology is presented in

section 2.7.4. - ‘ T o
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2,2.3.7 Solution cavities = -

——— -
L bl R B - = e

puring detailed investigations for the expansion area and
development of _the groundwater .extraction system (Eastern
Perimeter), borings encountered infilled solution cavities
beneath the thick saprolite cover and Antietam Formation
bedrock (References 32 and 33, Appendix A). Solution
cavities found below the 21-acre lined landfill_ area are
small; one to three feet in vertical height at depths of 23
feet to 78 feet below ground surface. To the east and west
of the 2l-acre area, identified solution cavities are 1.6 to
18 feet in vertical height at depths of 35 feet to 85 feet.

The located solution cavities have developed within a .few
feet of the dolomite/non-dolomite contact. The locations of B}
holes and wells which intersected 1infilled solutions

cavities are shown on Figure 13. : L

As stated previously all these cavities were infilled. Fred
C. Hart and Associates (Reference 33, Appendix 3A) concluded
that these features are not prone to collapse. - . : _ =

2.2.3.8 Mineralization

= L .
- e e T —— B ]

Iron ore mines were reportedly operated on the property - -
before the 1800's. One of these excavations is reported to
be located in the north central area of the existing
landfill. One other possible jiron core pit is located in the
south central section of the site (see Figure 13). ' N Lo

The southern most depression was noted on the original site. - .
topographic contour map and existed prior to landfilling '

operations. This depression is located at the head of a L=
“ravine", also indicated on Figure 13.

The probable pit location in the central area of the
landrill is the site of the initial landfiliing operations
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and is visible on 1952 aerial photographs of the site
(Reféience 20, Appendix AY. -

The location of these “pits@ is consistent with numerous
other known iron ore pits in this section of Pennsylvania.
They are located close to potential or known fault lines.,
The iron ore was precipitated out of iron rich groundwater
circulating adjacent to . fault zones especially in the
Antietam Formation and close to the contact with carbonate
rock .strata where pH changes caused the precipitation of
brown hematitic ore (Reference 7, Appendix B). '

2.2.4 - Hydrogeoloqy . . s _.

2.2.4.1 General .. e

Hydrogeologic studies at Modern Landfill have been completed
to define the nature and extent of leachate migration and to
allow design of the groundwater extraction systems. These
studies have shown that the underlying groundwater behaves
as  an unconfined aguifer and that the groundwater flow
patterns are typical of an unconfined system with local

recharge and discharge areas. ‘In such a system the
groundwater . surface provides the driving £force behind
groundwater - flow. " vVariations in  the shape of the

groundwater surface generate the hydraulic heads necessary
to cause groundwater to flow. The groundwater surface in
these systems is usually a subdued reflection of the surface
topography. Groundwater mounds occur  beneath hills and
groundwater troughs occur in the valley areas. In areas
where the land surface is below the groundwater surface,
springs discharge. . As the land surface in the vicinity of
the landfill genérally falls from southwest to northeast,
the normal tendency would be for groundwater to flow in this
direction. It is .considered that the geological structure

Golder Associates
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of the area modifies this flow to such an extent that the
dominant flow is roughly east west. -

The various hydrogeologic studies have assessed the
hydrogeologic parameters {such as hydraulic conductivity and
storativity of several of the subsurface materials occurring
in the area of the landfill. The Antietam Formation and
Harpers Formation bedrock and saprolites derived from these
strata have been tested. Only limited knowledge is
available regarding the Vintage Formation. The following
sections describe the findings of the studies regarding the
groundwater surface and the hydrogeclogic. testing completed
to date.

2.2.4.2 Groundwater Surface

A study of water levels in domestic wells in the vicinity of .
Modern Landfill, completed by AGES (Refeéreénce 4, Appendix A)
indicated that the groundwater surface about 1,000 feet to

the south of the landfill is at an elevation of 700 feet

MSIL.. This groundwater gradually falls to elevation 500 feet

MSL, at the north boundary of Modern Landfill (eastern
tributary}. North of this point, the water surface rises to

an elevation of about 550 feet MSL (Frey well). This
groundwater surface indicates the potential for a northerly

flow of groundwater beneath the landfill. .

The configuration of the groundwater surface, beneath the 54
acre landfill, is presently difficult-to define since the
wells Al, A2, and A3 installed through the landfilled -

materials have been decommissioned. However, by combining

data from winter 1982, when these wells were operational,

with current groundwater .levels measured in active wells .
surrounding the  landfill, an approximatioh of the .

groundwater surface can be prepared. This is presented in
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Figqure 16. A distinct mound in the water surface is
indicated. o

It “should be noted that the base of the refuse, as probed by
wells Al, A2 and A3, is above the groundwater surface. The
refuse may be in contact with the groundwater in the old
ravine and pdssibly in the central iron ore pit.

2.2.4.3 Hydrogeologic Testing

In order to define the hydrogeclogic. parameters of the
materials beneath Modern Landfill, several pumping and
hydraulic conductivity tests have been conducted. Table 4
presents the locations of these tests and the techniques
used for this work. In addition to this, the anisotropy of
the hydraulic conductivity of the Harpers Formation bedrock

has been defined.

A pumping test was conducted by AGES on the Druck well
located just southeast of Modern Landfill within the Hérpers
Formation and adjacent to a saprolite filled valley. = The
purpose of .the pumping test was to aid in explaining the
presence of -wvolatile organics in the  Brown well, and to
evaluate local”ﬁféﬁéﬁissivity; Results of the pumping test
indicated an elliptical-shaped cone of depression with its
major axis N55E. This ellipsoidal axis coincides with the
approximate strike of the underlying bedrock. A minimum
drawdown of 100 feet was required to maintain a steady
discharge of 1 gallon per iiinute which is indicative of the
tight bedrock. . As .drawdowns increased, well discharge
quantities . tended . to decrease, indicating slow recharge
rates to the rock fractures (Reference 9, Appendix A).

Several pumping tests were .completed by REWAI between 1975
and 1986.. = T Table 5 presents the range and average .

transmissivity values derived from these tests.
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Monitoring points around the wells indicated that the
Harpers Formation hydraulic conductivity in the direc{:ion of
the major fracture system, i.e. the foliation or northeast -
southwest , is batween 2 and 10 times gréater (average about
5) than the hydraulic conductivity perpendicular to the
foliation (References 15 and 17, Appendix A) . o

The hydraulic conductivity of the bedrock strata has been
assessed in the MD and MU series of wells. Table 6 presents
the values measured. The range of values for the Antietam
Formation is 1.9 x 10”4 cm/sec to 1.6 x 107% cm/sec. and for
the Harpers Formation 2.4 x 1072 cm/sec to 4.1 x 10~?

cm/seac.

Vertical flow gradients at the facility have been deter-.
mined by measurements taken from a series of recently in-
stalled cluster wells and from multilevel wells installed in
June 1985 (Reference 29, AaAppendix A). Downward gradients,
as high as 0.10 ft/ft., have been observed in the multilevel
wells near the east edge of the 54 acre area. Upward .
gradients on the order of 0.01 ft/ft have been observed in
cluster wells located near the eastern <tributary. This
indicates that discharge of the upper portion of the aguifer
is to the streams.

Little information is available regarding the hydrogeoleogic

parameters of the Vintage Formation dolomite. Water level -
measurements taken at the east and west end of the 2l-acre -
expansion area indicate a 25~foot head difference from east _
to west across the site. Piezometric pressures measured in

the dolomite zone in well clusters W26, C30 and 18 indicate

a gradual gradient from east to west beneath the 2l-acre

expansion area up to the location of Cl8 then a 'drOp of

somel0 ft. to an elevation of 500 ft. MSL (the level of the

western perimeter stream on this section line). The reason .

for this abrupt change has not been defined.

[l
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2.2.4-4 - - Summary C e e s

In general, the hydraulic conductivity of ~fractured rock
decreases with depth. = The fault zones in the Harpers and
Antietam Formations, due. to the presence of micaceous and
chlorite minerals, formn clay4like gouges which may act as
aquitards. _ .Adjacent to these fault gouges, the rock is
either saprolitically weathered to greater than normal.
depths or more fractured than the normal rock mass. Hence,
these .units have a greater potential for transmission of.

groundwater.

As the rock mass -is dissected by a strong northeast -
southwest . cleavage/foliation and the  fault zones roughly
parallel this trend, groundwater flow will probably be
anisotropic within the rock mass, flowing more easily in the
northeast or southwest direction for- a given hydraulic
gradient. This anisotropic drawdown cone, defined during
the testing programs described above, is a result of the
geologic "structure. If ‘géuge filled faults exist beneath
the area, these features may further increase the anisotropy
of the flow patterns by f’oming'subvertical, northeast -
southwest trending aquitards within the rock mass.

The Vintage Formation is a carbonate _rock <type. Under
certain conditions, groundwater flow tends to dissolve this
type of rock, opening up fissures and, as evidenced by
driliholes and wells in and adjacent to the 2l-acre
expansion area;  forming soélution cavities in the dolomite.
The flow hydraulics within  the._Vintage Formation will
probably be influenced by these solution cavities. Flow
patterns in the Vintage Formation are probably further
complicated by _the fact that_the solution cavities are .
apparently all infilled with soft- clayey soils (Reference

33, Appendix A).
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As a conseguence of the above, the groundwater flow beneath .

the landfill, though driven by the hydraulic gradiemts ~ =~
generated by the shape of the groundwqter”,§yrfa¢e{” is

complicated by the weatherized fracture systems in the réck
mass, the fault structures and the potentially tortuocus

conduit flow within fractures and infilled solution cavities
in the vVvintage Formation. Furthermore, the probable
regional  northeastward groundwater flow direction may well
influence the deeper flow patterns. -

Modern Landfill is underlain by various geologic materials
which have potentially differing hydrogeologic
characteristics. These are related to rock type, weathering
and fracture state. The following matrix identifies the
hydrogeologic units with a potential for differing

Formation .

Kinzers Vintage Antietam Harper_

hydrogeéologic properties:

Saprolite o X X X

Sclutioned dolomite X

Weathered Rock X I D S X

Fractured Rock X

(adjacent to X X )
fault zones)

Relatively ]

Unfractured Rock ) X X - X -
Fault Zones b S X X X

Due to the complex geologic structure of the area, 1t may
prove impossible to fully define the hydrogeologic
parameters for all the separate hydrogedlégic units
indicated@ in the above matrix. To .the extent possible .
additional testing and analysis is required to determine the
remaining hydrogeclogic parameters such that predictions can
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be made regarding groundwater flow. = This approach along
with the data needs are discussed in Sections 2.7.5 and 3.7.°

2.3 Preliminary Evaluation of Potential Impacts to
Public Health, Welfare and the Environment

Three potential exposure pathways have been identified at
Modern Landfill that could result in impacts to public
health, welfare and the environment. These exposure pathways
include: groundwater, surface water, -and air. A fourth
pathway, direct contact ,by‘ the public, adjacent ~farm
residents and 1livestock has been assessed. Fericing
consisting six (6) foot high chain link fence with 3~—strand
barbed wire is installed along the adjacent Prospect Road.
Access along the remaining parameter is controlled by four
(4) foot high woven wire fencing. All entrances are
. controlled by locked gate and security is provided on a 24- _
hour basis. In light of .these access controls and security
the direct contact pathway by the unauthorized public does

not exist. -

Most of the investigations to date have focused on
groundwater. There is some limited information on the
surface water and air routes of exposure. Section 2.3
describes the existing information regarding these potential - .
impacts. Section 2.7.6 “describes the data needed to A
adequately understand the nature and extent of contamination

for these routes of exposure and the data guality objectives

for. this information.

2.3.1 Groundwater EXposure Pathwavs

2.3.1.1 _ .. Past Studies on Nature and Extent of
. Contamination

Groundwater quality data has been collected for several
years from the various well systeéms installed at Modern
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Landfill. Between January and May 1981, PADER groundwater —
sampling of wells and springs in the vicinity of Modern
Landfill detected volatile organic chemidals. A_Pféliminary
Assessment and Site Investigation (PA/SI) was conducted in
1982 by the EPA Region III Field Inspection Team (FIT)
contractor, E & E (Reference 3, Appendix A).

The PA/SI report prepared by E & E noted the presence of = S
organic and inorganic compounds in surface springs at the

southwest border of the landfill, in monitoring wells B-1,

B-3, B-15, A-1, and A-2 and in the nearby private wells,

Frey, Druck, and Peters (see Figure 17). As a result of = | _
these findings a Toxicological Impact Assessment was - -
performed by NUS (Reference 19, Appendix A}. The NUS report

concluded that:

1. Pesticide levels originally reported by the FIT o
- were guantitatively erroneous. o ' .

2. High barium and lead levels in the Druck and Frey
wells reported in the original FIT were resampled
and tested. This testing indicated levels well _
below those reported in the FIT and substantially
below the National Interim Primary Drinking Water ' -
Standard of 50 ug/1l and concluded that the high }
barium level was most likely a reporting error: o

3. Freon levels in the Peters well were considered
non~toxic.

4. Trace levels of .insecticides at off-site
residential wells were not considered acutely
hazardous. The source of these substances was
considered to be "not known".

5. The additional lifetime cancer risk for the Druck
well with chloroform levels at 50 ug/l would be 26. K
cases per 100,000 at ingestion levels of 2 liters .
per day over 70 years. The Druck well water (now
decommissioned) was _recommended . for carbon
filtration.

6. The Brown dug well (now closed} was considered
severely degraded with several carcinocgens. .

7. Though some on-site wells contained high levels of
iron and manganese, other wells and surface water.
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samples .contained typical @ 1levels of  these .
materials which do not threaten water quality.

8. - Trace levels 6f benzene, toluene and cadmium were
detected by FIT sampling from the Kreutz Creek
tributary. Concern was expressed regarding the
possibility of cadmium toxicity to freshwater
aquatic life, especially trout.

9. Monitoring wells B-1, B-~3, and B-15 showed
contamination by benzene, vinyl chloride, Beta- o
BHC, perchloroethylene (PCE) , and trichloro-
ethylene  (TCE)}, chloroform, dichloroethylene,
lead, zinc, cadmium, iron, and manganese. -

10.  Lead (857 ug/l) and zinc (12,160 ug/l) were
detected in B-2 and cadmium (580 ug/1} in B-1.

Several .investigations werel_condubted from 1982 through
August of 1984 by AGES Corporation and REWAI. In 1986,
E & E prepared a draft RAMP and RI/FS Work Plan for. Modern
Landfill which summarized these investigations (Referénce
31, Appendix A). Many of the monitoring wells referenced in
these reports have been decommissioned or replaced, as
indicated .in Section 2.2.2. . _ ILocations of decommissioned
wells are shown on Figure .11. Results of monitoring well.
sampling  conducted  through August of 1984 are summarized B

below: , ) S o

1. . Elevated concéntrations of volatile organics were
found in monitoring-wells A-1, A-2, and A-3 (total
VOC's were 514 ug/l, 2,232 ug/l, and 3,128 ug/1
respectively). The A3 well area is the deepest

- ....._part ‘of the 1landfill, where previous iron ore
exploration supposedly occurred and solid wastes
were buried. This area is considered the primary
source of contamination which has been detected at
the landfill .perimeter =zones (AGES. December 2,
1982 and REWAI May, 1984 References 4~8, and 17,
Appendix A). - .. ..

2. Volatile organic compounds (including chloroform,
1,1-dichlorcethane, ---- - 1,2-transdichlorocethane,
1,1,1-trichloroethane, _trichloroethylene, and
vinyl chloride) were detected in a number of wells
along the western perimeter. These wells included
c~-1, ¢-3, ¢C-9, W-7, W-8, W-9, W-13, W-14, W-15, o
MH-2, MH-3. Total VOC's ranged from 140 ug/l in
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1.

W-15 to 1,432 ug/l1 in W-7 (REWAI August 1984;
Referénhce 17, Appendix A).

Elevated levels of iron (up to 380 mg/1 in A-1)
and manganese (up to 28 mg/l in A-2)were detected
in wells A-~1, A-2, B-l, B=-3, and B-15 and several

wells along the western perimeter (REWAI August

1984; Reference 18, Appendix a).

REWAI reviewed the water guality results (post-—-August 1984)
for those wells located in the eastern perimeter of the site
(Reference 35, Appendix A). These results indicated that:

On the eastern perimeter as .a whole, volatile
organics are the chemical class that appear to
have the widest areal extent, largely due to the
extremely low detection level and the natural
background levels of zero. Although 18 different
priority pollutart volatile organics were detected
in eastern perimeter wells, the most common are
trichloroethylene, 1,2-transdichlorcethylene,
1,1,1-trichloroethane, tetrachloroethylene, methy-~
lene chloride, and 1,l-dichloroethane. Two non-—
priority pollutant ' volatile = organics, tri-
chlorofluoromethane and dichlorodiflucrcmethane
have also been consistently found in the
northeastern perimeter wells.

No metals other than iron, manganese, and lead are
present at significant levels (above EPA Drinking
Water Standards) in the eastern perimeter of
Modern Landfill.

Many of the remaining inorganic parameters
indicate elevated levels above normal background
within 100 feet of the eastern edge of the
landfill. These parameters include chloride, BOD,
COD, specific .conductance, and others. Beyond
this distance from the landfill, the

concentrations decrease to levels that are within-

the range of normal background..for the various
geologic formations of the eastern perimeter.

Nitrate-nitrogen levels monitored . in wells B-20
(30 feet deep), W-10 (53 feet:deep) and W-11 (53
feet deep) exceeded the EPA Primary Drinking Water
Standards. . :
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2.3.1.2 Current Data Nature and Extent of Contamination

The -results of Modern Lafidfill's recent gquarterly water
quality testing (Fall 1986, Winter 1987, and Spring 1987)
are given in Appendix E. The current monitoring system is
shown in Figure 12. _This system was completed in 1986 along.
with the eastern perime__tex groundwater extraction systemn.
Data collected from the current mdnitoring network confirms
much of ~'the earlier testing regarding the presence of
volatile organic compounds in groundwater adjacent to the
landfill. .However, significantly lower levels of inorganic
substances (barium, 1lead, anci cadmium) were detected than

those previously reported.

In compliance with PADER, samples are analyzed for 32
volatile organic .compounds, metals. and .other parameters
including  pesticides,  herbicides,  and radioclogical
. parameters. _Selected parameters are summarized in Tables 7
and 8 for the first two sampling periods (fourth quarter
1986, first quarter 1987). Data from the second and third
quarters of 1987 have been made available recently. Only a
preliminary arfalysis. of this recent information has been
completed. Samples were .. not “obtained at certain wells
during all sampling periods. This was. due to the fact that - -
the non-sampled wells did not produce encugh water to be
properly developed and/otr purged and sampled according to

Modern protocol.

Elevated levels of _iron and manganese are prevalent in
sampled wells throughout Modern Landfill, with the exception
of- “the northernmost sec_tioﬁ of .the landfill. Iron
concentrations ranged flﬁ.'ror;ﬁbre_low detectidh limits -in a
number of wells to 34.5 mg/1l in well W-1. The EPA Secondary
Drinking Water sStandard for iron is 0.3 mg/l. Manganese
. concentrations also ranged from below detection limits in
numerous _wells to 9.73 mg/l in well W-1. The Secondary
Drinking Water Standard for magresium is 0.05 mg/l. ~ The
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presence of iron and manganese is to be expected considering
the presence of iron ore_.deposits in the area and small
amounts of iron pyrite in the Antietam and Harpers

Formations.

Detectable levels of lead were found in 30 of the wells
sanpled. However, levels equalled or. exceeded the EPA'S
Primary Drinking Water Standard of 0.05 mg/1 in 6n1y wells
W-35 (0.05 mg/l) and W-23 (0.060 mg/l). This occurred
during the fourth quarter 1986 sampling. Levels decreased
to below Drinking Water Standards in .é;ubsequent sappling.
Both of these wells are located along the eastern
groundwater extraction system. ' c

Low levels of cadmium at the detection limit (5 ug/l) were

found in several wells in the fourth quarter 1986 sampling,
with 7.5 ug/l of cadmium detected in well MD104I (Table 1).
Levels have been lower in recent sampling with most wells
below the method detection limit. -Cadmium has not been
found at levels as high as previously reported or exceeding
the Drinking wWater Standard of 10 ug/l, in any of the
sampling conducted to this point. o '

Sixty of the 6% wells sampled had measurable levels of at
least one of the volatile or_-ganic_:,_ compounds listed on the
Parget Compound List (TCL). Figure -IS%bfeéenté‘ a histogram
of fregquency (number of wells) in which the indicated
volatile organic compounds have been dete_ctéd" (fourth
quarter 1986 Sampling Event). Eighteen TCL volatile organic
compounds were detected, eleven of which were found in 5§ or

more wells, as shown in Figure 18. Four of these compound_s_; :

trichlorcethylene, 1,1-dichloroethylene, 1l,2-trans-
dichloroethylene and vinyl chloridé are related in that they
are commonly associated with similar manufacturing
processes. The last three of these compounds are  also
degradation products of _the first, trichi_oroethylene. Other
compounds which were frequently detected in the.wells at
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Modern Landfill =~ include . 1,1-dichloroethane, i,2
dichloroethane, 1,1,l1-trichloroethane, carbon tetrachloride,
and tetrachloroethylene. These compounds are. all common
decreasing agents .and & solvents ‘aid again, are often
associated with similar manufacturing processes. Dichloro-
difluoromethane and trichlorofluoromethane are constituents

of Freon, a common refrigerant. - = -

The distribution of volatile ofganic compounds (VOC's)can be
grouped into zones based on the occurrence of similar types
of compounds. Dividing the area into 2zones based on the
chemicals detected may assist in understanding the nature
and extent of contamination. This wunderstanding 1is
necessary to _determine the. effectiveness of the existing
menitoring and remediation system within these zones and to
evaluate additional “~remedial alternatives. . Remediation
efforts and performance objectives will vary based on risk
assessment ~and Applicable or Relevant and Appropriate
Requirements (ARAR's) for specific compounds detected in the
various zones. - “For. example, ﬁhe risk assessment and ARARs
may indicate: .remediation of groundwater is necessary in
zones containing vinyl chloride above. the MCL of 2 ug/l.
However,  zones conftaining  higher  concentrations of
trichlorofluoromethane may not. require remediation. These
zones are shown on Figuré 19 and are discussed below:

1. ‘Zones A & B - Trichlorofluoromethane form a large
percentage  of _the total_  VOC's, with some
dichlorcdifluoromethane, tetrachloroethylene,

methylene chloride, +trichlorcethvlene, and other
VOC's in low concentrations in wells near the
northeast " corner (MD120, W-59, and W-60A) and
northwest perimeter (W-10, W-11, W-12, MD 107-111,
and _ B-20) of the landfill. The Maximum
Concentration Level (MCL) for trichloroethylene (5

ug/l) was exceeded in several . wells and vinyl .
chloride (2 ug/l) in one well_ in these zones.

2.. Zone C - In wells along the eastern landfill
perimeter near Prospect Road .(MD121, MD122I, and
MD1228) there are. a variety of VOC's; however,
1,2-trans-dichloroethylene, trichlor-ethylene,
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methylene chloride, 1,1-dichloroethane, vinyl _
chloride, and dichlorodifluoromethane occur in the

largest concentrations. MCLs were exceeded for

benzene (5 ug/l), trichlorcethylene (5 ug/l),

carbon tetrachloride (5 ug/l) , and vinyl chloride

{2 ug/1l) in this zone.

3. _Zone D - Along the eastern tributary a wide
variety of VOC's are present. Trichlorcethylene
and 1,2-trans dichlorethylene occur in the largest
concentrations, along with lower amounts of Freon
compounds, as well as other VOC's. The MCL for
trichlorocethylene was exceeded in virtually every
well in this zone. Carbon tetrachloride exceeded
the MCL in seven wells. In well MD137 located
across the tributary stream, both
trichloroethylene (38.4 ug/1) and carbon
tetrachloride (10.6 ug/l) exceeded the MCLs durilng
the fourth guarter 1986 sampling. Levels have
declined in subsequent sampling, possibly as a
result of installation of the eastern perimeter-
groundwater extraction system. The most recent
data from 9/15/87, indicates trichlorcethylene ,
levels of 5.7 ug/l (MCL = & ug/l). No  carbon
tetrachloride was detected in recent sampling. .

4. Zone E -~ The southern boundary is hydrologically
upgradient of the landfill. Low levels of 1,1-
dichlorocethane, trichloroethylene, and methylene
chloride have been detected in wells MU125 and
MUl02 immediately adjacent to the landfill. In
recent sampling no VOC's have been detected in
wells further upgradient from the landfill.

5. Zone F - Along the western tributary a wide
variety of volatile organic compounds have been
detected. The largest c¢oncentrations occur for _ : -
l,2-trans dichloroethylene, vinyl = chloride,
trichlorcethylene, and 1,1 dichloroethane. The
MCLs for trichloroethylene and vinyl chleoride was
exceeded in most wells in this zone.

6. Zone G - Only trace amounts of"methylene chloride
(also frequently detected in field and trlp
blanks) were found in samples from a Téw wells in
the north perimeter area.

Section 2.7.6 defines the data gaps and data quality
ocbjectives to £fully determine the nature and extent of .
leachate constituent migration.
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2.3.1.3 . Factors Influencing Migration _ .

Some of the primary factors that influence movement of
groundwater. and leachate-constituents at Modern Landfill are
the chemical properties of. the leachate constituents, the
history of disposal cperations, hydrogeclogic properties of
the = area, orientation of bedrock fractures and other -
features of the geology, i.e. saprolite_zones, fault zones,
and the influence of the groundwater extraction system.

The influence. of some of these .factors is apparent in the
spatial .distribution _of ~contaminants -~ detected in the
monitoring described in Section 2.3.1.1. In order to
present the spatial distribution of leachate constituents
the area has been divided into the.zones discussed.above and
represented .in Figure 19.  The distribution of specific
compounds .- may be. attributable to some of the factors
indicated above. The most important of these factors are
probably <the histery of.  -disposal _operations and the
hydrogeclogic properties associated with the geologic

structures.

The distribution of total volatile d6rganics, as shown in
Figure 20, and specific conductivity as shown in Figure 21,
also indicate several characteristics of the site:

1. Typical leachate constituents (sodium chloride,
and other ionized compounds) appear to be in high
concentrations . in the groundwater, as is shown by
the relatively high specific conductivity values.

2. The primary flow paths .are.east-yest, toward the
tributary streams, as would be expected based on
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hydraulic gradients and dominant. bedrock fracture
crientation.

3. No leachate constituents appear to be migrating to )
the north. '

4. The relatively high Freon compound concentrations
observed in 2Zones A and B may correlate with
disposal history.

5. The groundwater extraction system along the
eastern and western perimeters appears to . be
effectively capturing groundwater _ containing
VOC's. No VOC's have been detected in recent
surface water samples.  Levels of VOC's have
declined significantly in well MD137 located : R
beyond the east tributary (from 188.9 ug/l to 20 '
ug/l) since the eastern system became operational.

Other monitoring wells located across  the
tributary streams have not detected any VOC's 1in
recent sampling with the exception of low levels
of methylene chloride (also present in many field .
and trip blanks).

The Iinfluence of these factors on the movement of
groundwater containing leachate constituents are some of the
primary items to be addressed further in the proposed field . ....0 ... =
program. Data needed to answer these guestions are .. —_—

discussed in Section 2.7.6

2.3.1.4 Nearest Wells and Their Uses . L . .

The Bazard Ranking System (HRS) scoring document for Modern
Landfill .indicated that within a three mile radius of the
landfill approximately 819 homes (total population 3,107)
are serviced by private wells (Referénce 3, Appendix A). As S
indicated an inventory of the potentially impacted
population will be conducted as one of the initial tasks of . .. S

the remedial investigation.

The nearest private wells to Modern Landfill that are or
have been used as drinking water supply wells are shown in

Figure 17. These wells have been sampled and analyzed L
several times by NUS and AGES. These include:
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1. The Frey well located north of the landfill across
the northern extension of the eastern tributary.

2. The W. Heindel well Jlccated across the western
tributary.

3. The J. Heindel well located ceast of the landfill
on the other side of Prospect Road. .

4. The 3 wells on the former Brown property southeast
of the landfill. across Prospect Road (no longer
used); this property was_purchased by Modern.

5., " The H. Heindel well located southeast of the
landfill. . _

6. The Druck well located south of the landfill (de-
commissioned); this property was _purchased by
Modern and 1is "~ the 1location of the present
rlandfill entrance. =~ = '

7. The Peters well located southeast of the landfill.

NUS Corporation sampled. the Peters, Frey, and Druck wells in
the spring of 1983 and detected _low concentrations of
certain organic priority pollutants. Trace levels of Freon
11 (trichlorofluoromethane) were found in the Peters wells
east of the siteé. | The Frey well, north of the site, showed
evidence . of -insecticides, DDT and 1lindane. ~ Sampling
episodes of the Druck well (non-decommissioned), directly
south, indicated trace levels of. benzene, chloroform, and
methylene chloride (NUS 1983).

E & E in their RI/FS Work Plan (Refereénce 31, Appendix A},
concluded "that both the Peters' .and Frey's contamination
problems were not the result of the landfill.". Results
from a. study conducted by AGES (Reference 8 and 10, Appendix
A) determined that neither. the Frey nor the Peters wells
were hydrogeclogically connected _td Modern landfill, and
therefore, their contamination problems could not be
associated with the landfill. The depth of the Frey well,
35 feet (base of well. at elevation 517 ft. MSL), was

determined +to be insufficient to induce flow from the .

landfill across the .stream (elevation 500 ft. MSL), which
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acts as a groundwater discharge area.  The Peters well is

located in a topographically high area, approximately 2,500
feet southeast of the landfill, and grouhdwater flow-in that
area is toward the eastern unnamed tributary. In addition,
AGES in their August 1982 report concluded that domestic
well cones of depression do not extend beyond 700 feet from
the well (Reference 9, Appendix A).

The sampling of three private wells, formerly owned by the
Brown family (now closed), detected the presence of numerous
priority pollutants. Following the purchase of the Brown
property by SCA Services Inc;, the_ﬁsé of the Brown wells
was discontinued, eliminating the - associated pumping
influences. Because these southern wells have low water
vields, elliptical drawdowns and extensive drawdown
magnitudes, and are possibly located close to a faulted,
crushed gouge filled rock zone, groun&waﬁer’reﬁersals mnay
occur. Of the three wells (Brown dug welllerown old well,
Brown new well), the Brown dug well contained the largest
concentrations of <chlorinated alkane/alkene compounds,
including TCE (Reference 19, Appendix A). A pumping test
conducted by AGES in December 1982 indicated that the Druck
well and the Brown's new well get their water from the
bedrock fractures which lie along the strike (northeast -
southwest). Therefore, the water quality of the two wells
is related. The pumping of the three Brown wells
accelerated the migration of rthe'_,landfill—associated
volatile organic compounds (VOC's) into the water-bearing
zone that these wells share with _the ﬁruck well. The most
recent analysis from the Druck well (April 1984) indicated
chloroform at less than 10 ug/l as the only volatile organic
present Reference 18, Appendix A).

Section 2.7.6 discusses the data gaps defined by the above
work and the data guality objectives necessary to allow a
risk a rosk assessment and selection of renedial

alternatives to be completed. ... _. ,7
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2.3.2 Surface Water and Sediment Exposure Pathways

2.3.2.1 . _Nature and Extent of Contamination

vicinity of Modern Landfill. The major surface waters of
concern are KXreutz Creek and the two unnamed tributaries
bordering Modern Landfill. As indicated in the discussion in
Section 2.3.1.2, it -appears that groundwater containing
leachate constituents migrates in the direction of these
tributaries. - The groundwater extraction systems at Modern
Landfill (see .. Section 1.6) have significantly reduced
discharge - to the _tributaries in the wvicinity of the

Tandfill. . =TT it m e

Low levels of _.volatile organic  compounds were observed
during early investigations in these tributaries. Springs
along the western tributary were sampled during the FIT
inspection, and total volatile organic concentrations in
excess. of 400 ppb were -observed (Reference 3, Appendix A).
However, these levels have been significantly reduced since
the FIT inspection, by the.currently operating groundwater
extraction system. The: maximum levels of volatile organics
detected in spring samples during this period was 42 ppb at

MSP113. N& contamination was detected at most surface water =

sampling points. Methylene chloride, alsc present in sample
blanks, was. the only compound. detected in the surface water

during the most recent sampling events.

Inorganic domipourids exceeding USEPA Drinking Water Standards
were..also reported in early studies -in springs and the
tributaries. .. Ifon ‘and mnmanganese were detected in the
western tributary, (up to.430 ug/l for iron and 250 ug/l for
manganese) . Secondary drinking water standards for these
compounds are 300 ug/1 and 50 ug/l respectively. Cadmium
was reported at 16 ug/l (MCL = 10 ug/l) from a sample fronm
the eastern tributary. Concern was expressed regarding

possible .aquatic toxicity dué to cadmium  (Reference. 19,
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Appendix A). In recent sampling of the tributaries, lead
has been detected at levels of 12-13% ug/l, well below
Drinking Water Standards. Cadmium has not been detected in
recent sampling (detection limit of 5 ug/l1). )

In addition +to the discharge to the tributaries of .

groundwater containing leachate constituents, runoff . of

surface water and sediments containing  hazardous
constituents potentially could have occurred in the past
from the 54-acre landfill. Prior to the. groundwater

extraction system being operated, (see Section 1.6) an
aquatic biological investigation of the western tributary
stream was conducted during 1981-1982, by Mr. Robert Schott,

Water Pollution Biologist for PADER. Schott concluded that

leachate from the landfill was not having any discernible
impact on the stream biota. He attributed poor water
quality in the creek to siltation caused by cattle on the
adjacent Heindel farm. Schott concluééd that concentrations
of VOC's entering the tributary via springs were either too
low or the VOC's volatilized to non-toxic levels (Reference
31, Appendix A). Since that time, levels of total volatile
organic compounds detected in the tributaries have decreased
by an order of magnitude (400 ug/l to 42 ug/l).

Section 2.7.6. defines the data gaps regarding the nature
and extent of leachate migration and the necessary data

guality objectives.

2.3.2.2 Surface Water Uses. -

The tributary streams represent potential exposure pathways
primarily due to their potential use as agricultural water
supplies. The western tributary stream is reportedly
available as a water supply for cattle on the Heindel .farm
(Reference 31, Appendix A). This is not the case. As a
result of perimeter fencing there is no direct access, for
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l livestock, to the tributaries. This cow pathway, therefore,
does not exist. If. any contamination was reaching the

tributary streams, it could potentially reach Kreutz creek
where additional uses may include domestic and industrial
water supplies, and recreational use.  Kreutz Creek is.
reportedly used  for . boating, swimming, and fishing
(Reference. 31, Appendix A). The .actual uses of. these
surface water sources will have to be evaluated to determine
the impact of any releases (see Section 2.7.8). As
discussed already, Kreutz Creek is not a water supply for
Wrightsville as stated by E & E in its RI/FS Work Plan for
PADER. . .Section 2.7.6 discussés the data gaps and -data
quality objectives of . the sampling plan (section 3.8)
required to allow assésdment of the surface water pathway.

. 2.3.3 alr Exposure”Pathways

Volatilization of hazardous materials and fugitive dust

generation are.the main release mechanisms. for potential air

exposures. ’ o s iE

Air monitoring performed during the FIT survey in 1982
indicated = no  Significant = airborne = contamination.
Photoionization detector measurements at some groundwater ...
monitoring wells _ fénged from 1-5. ppm above background;

however, no significant readings were obtained during

ambient air monitoring (Reference 3, Appendix A). NUS
Corporation conducted ambient air monitoring in 1983. No . o
air contaminants above background weére degtected using an HNU

{Reference 20, Appendix A).

A methane g.as_ monitoring and venting system presentiy exists - -
-around the southern, eastern, and western perimeters of. the

. landfill (Figure 7). This system was installed following
detection of methane at ‘the former Brown residence located
across Yorkana Road. .Additional gas wells/vents and gas

AR300LLS

' Golder Associates




December 1987 - - =51- . - e 863~-6020

collection trenches are presently being constructed as part

of Mcdern's on-going remedial activities.

Ancther potential source of airborne contaminants is the
physical/chemical treatment portion of the treatment plant
which will release stripped gases from the air stripper
during treatment of the leachate and extracted groundwater
under the conditions of PADER Air Quality Control Permit No.
67-330-004. Section 2.7.6 discusses these data gaps.

An evaluation of this potential exposure pathway will be
conducted during the RI/FS as described in Section 3.

2.4 Preliminary Selection of Indicator Chemicals = _

The selection of indicator chemicals was the first step in
the baseline public health evaluation process. This
selection process was performed based on existiné data site
specific to Modern Landfill. As described in Section 2.3,
previous investigations revealed a wide variety of. compounds

(primarily volatile organics) in groundwater and surface
water in and arocund Modern Landfill. The primary route.of :.

exposure identified at this point for Modern Landfill .is
through groundwater. Since results of early analyses have
not been validated and many of the earlier sampling points
have been decommissioned, only the most recent data based on

current monitoring well locations was used for selection of .
indicator chemicals. Based on this data, several volatile

organic compounds were chosen as indicators.

As discussed in Section 2.3, recent sampling has not found
widespread presence of other compounds such as lead and
cadmium at levels exceeding Drinking Water Standards as had
been reported previously. These compounds will continue to
be monitored and, as appropriate,‘included'as indicators,

during the RI/FS. Although iron and manganese appear to be

widespread, the Secondary Drinking Water Standards for these
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compounds are based primarily on esthetic effects (taste and
staining) and not on health effects. Also their widespread
presence probably is due to the iron  ore deposits and
bedrock located in the area rather than Modern Landfill, as

discussed in Section‘2.3.l.1.

The initial 1Iist of  indicator . chemicals, developed by
following the guidelines as set forth in the "Superfund
Public Health Evaluation Manual," are listed in Table 9.
These compounds were selected based on site concentration
data, chemical toxicity, and environmental fate. Selection
of _indicator -chemicals must take inte -account various
environmental and héalth related factors, to produce a group
of compounds_t:ulyireprééeﬁtative,of the highest risk. The
individual . components used 'to determine the high risk
chemical indicators for Modern Landfill are discussed in

greater detail below.

Analytical data from moénitoring wells located in three areas

of Modern Landfill were .chosen for usé in selection of

indicator chemicals. These locations are:

1. .- The western perimeter (wells MD103S, MD104I, W-4,
W-5, W-7, and W-13). '

2.  Wells along Prospect Road on the eastern perimeter
(MD121, MD122S, and MD123I). ' ,

3. Wells aiong the eastern tributary stream (MD130S,

MD131I, MD132D, MD134S,7”ap§ ‘MD135I, and W-36.

through W-45).

These areas were chosen because they are most representative

of locations where a range of compounds was detected and .

areas where the compounds may impact the environment.

One of the primary factors influencing the mobility of
organic chemicals is Kgo, the organic carbon partition
coefficient, which indicates the tendency of a chemical to
sorb to organic carbon in soil. The low K . values indicate
a chemical may leach more rapidly from the source and travel
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readily through an aquifer. Consequently, K ., values are_an
important consideration in the ranking of indicator

chemicals.

The water solubility of each compound was also. considered
for the ranking of chemicals. Solubility is an important
measure of environmental fate. Compounds with higher
solubilities may leach more rapidly from the soil and are

mobile in groundwater.

Equally important for selection of indicator chemicals is
the toxicity rating given each compound. This rating is
based on chemical toxicity and measured concentration. Five
compounds receiving a toxicity indicator: score greater than_
1.1 ¥ 10-E04 were selected. '

Finally the persistence or half~life for each compound in
surface water was considered (data is generally unavailable .

for persistence in groundwater).

Selection of indicator chemicals was not based entirely on
numerical toxicity ranking as ~stressed in 7 the EPA
guidelines. A gualitative and quantitative evaluation of - L
the analytical data and appropriate env;roﬁhentéi_and public. . o
health parameters was performed. The following five
volatile organic compounds were .selected as preliminary
indicators at Modern Landfill: = A A o -

1. Benzene

2. Carbon Tetrachloride . Lo

3. 1,2 trans-Dichloroethylene R
4. Trichloroethylene

5. Vinyl Chloride

All of these compounds are potential carcinogens. _ .
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During the RI/FS process, compounds may need to be added or
deleted from "“the 1list as aéditional ~information becomes
available. For example, iniﬁial,screening for additional
parameters on the Target Compound List may identify
compounds for inclusion. The current list is intended to
gquide the investigation as to the evaluation of potential
migration and exposure routes and the selection of ARARSs.

2.5 “Identification Of Preliminary Applicable or
Relevant and Appropriate Requirements (ARARS)

Included. in Table 10.is a preliminary list and assessment of
of potential Federal and Commonwealth of Pennsylvania ARARs
for Modern Landfill. Potential ARARa specific to Modern
Landfill have been determined based on the public health
evaluation procedures. outlined in the . Superfund Interim
Guidance Document. This -preliminary selection of ARARs was
determined from the. . .selection of indicator chemicals as
discussed in Sections 2.3.1.1, 2.3.1.2, and 2.4, the
assessment of the potential exposure pathways discussed in
Section 2.3.2, and the consideration of- the probable

remedial measures as discussed. in Section 2.6.

The route.of exposure .with the most available information is
that of drinking water from groundwater containing leachate
constituents. - . Thus, the preliminary ARARs identified for
Modern Landfill are the Maximum Concentration Levels (MCL's)
and Maximum Concentration Level Goals (MCLG's) from the Safe
Drinking Water .Act (42 U.S.C. Sections 300 et seq.}. Table
11 lists. Drinking Water Standards for. the volatile organic.
compounds identified at Modern and those selected . as
indicator chemicals along with corresponding MCLs and MCLGs.
As indicated .. in .Section 2.3.1.2, MCL's for
trichlorcethylene, vinyl chloride, benzene and carbon

tetrachloride were exceeded in numerous wells at Modern

Landfill. .. ._ I e
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In addition to Drinking Water Standards, Federal Ambient
Water Quality Criteria (WQCs) may be ‘applicéble to this
situation as guidance for potential public health impacts of
exposure. These values are based on lifetime ingestion of
drinking water and aguatic organisms from a particular
source, as well as lifetime ingestion of aguatic organié.ms
alone. Calculations can be made to adjust the criteria to
sites with leachate constituents in groundwater sources
having the potential for being sources of drinking water. -
These adjusted WQCs and non-~adjusted WQCs are listed in -
Table 12 for the VOCs and selected indicator chemicals
detected at Modern Landfill.

Drinking Water Health Advisories published by the U.S. EPA

(DWHAsS) are also available as guidance on thi-j:._ impact of

certain chemicals being found in drinking water supplies. o
These values represent “concentrations below which adverse '
health effects are unlikely to be é.hcédntered in drinking .
water. Appropriate health advisories have been compiled for .
the VOCs and indicator chemicals in Table 13.

Effluent limitations contained in Modern's NPDES permit _ . .
(permit No. PA0D046680) for discharges from the wastewater
treatment plant to the western tributary stream at Modern

Landfill may also serve as preliminary ARARs for releases |
or discharges to surface water. These effluent limitations
are contained in Table 14. ) "

Monitoring of influent and effluent VOC's required under Air
Quality Control Permit No. 67-330-004, and indicative of
removal efficiency of the air stripping towers, can also
serve as ARAR's.

The specific ARARs for other routes of exposure such as air =
wlll be determined.based on data collected during the RI/FS. .
These will 1likely include OSHA Standards for exposure to

workers.
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As data becomes available to enable modeling &f potential
exposure, the baseline public health evaluation for the
indicator compounds will be completed. The determination of
ARARs is' an iterative process. The different ARARs that may
apply to a site and its remedial action should be identified
and considered at multiple peints in the remedial planning

process, - namel'y :

1. . . During scoping of_ the RI/FS, chemlcal/spe01flc and
location-specific ARARs ‘may be identified on a
preliminary basis.

2. During the site characterization phase of the
Remedial Investigation when the public health
evaluation is conducted to assess risks at a site,
the chemical-specific ARARs and advisories and
location-spec¢ific. ARARs are. identified more
comprehensively and _used to help determine the
cleanup ¢goals. N e R

3. During development of Femedial alternatives in the
Feasibility Study, action-specific ARARs are
identified for each of the proposed alternatives

and con51dered along with. other - ARARs and -

advisories.

4. During detailed analysis of alternatives, all the.

ARARs and ~advisories for -each alternative are
examined as a package to determine what is needed
to comply with other laws and be protective .of
human health and the environment.

5. “When an alternative is selected, it must be able

to attain all ARARs unless one of <the six.

statutory waivers is invoked.

6. bDuring remedial . design, the technical spec-

ifications of constructlon must ensure attainment -

0of ARARS.

This process 1is consistent with CERCIA (42 U.S.C. 9601 et °

seq.), as-amended by SARA “and the Interim Guidelines on
Compliance with Applicable or = Relevant and Appropriate
Requirements™ (52 FR No. 166, August 1987). '
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2.6 Preliminarvy Assessment of General Response Actions .

There are several general response actions that may be
applicable to Modern Landfill. These are identified in this
section so that the data necessary for evaluating them in
the RI/FS can be identified. The general response actions
address all the potential impacts identified in Section 2.3.
These include impacts .to groundwater through Ileachate
generation, to surface water and sediment, and to air.

The general response activities with respect to ‘the
conditions at Modern Landfill are:

1. No Action (defined by the baseline condition if no
remediation would have been undertaken).

2. Containment of Waste.

3. Pumping, Treatment and Disposal of Extracted
Groundwater. : ' ' S e )

4. Interception, Collection and Treatment.

5 Excavation and Removal of Selected Areas.
6. On-8ite Disposal of Excavated Material.
7. Off-Site Disposal of Excavated Material. -
8. On-Site Treatment. - =

9. In-Situ Treatment.

10. Alternative Drinking Water Supplies. -

6.1 Groundwater

The general _response measures to remediate impacts to
groundwater at Modern Landfill are: no action, containment,
pumping, collection, on-site treatment, in-situ treatment,
and alternative drinking water supplies. Combinations of
measures are normally utilized +to mitigate groundﬁétep
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impacts.

includes:

1.

2. -

3. ¢

4.

5 v

6.

7.

8.

A preliminary- review of remedial measures

No action - As "actions" have already been taken
by Modern to remediate the condition at Modern
Landfill the effect of. & "no action" response can
only be assessed after baseline conditions have
been analyzed.”. Thus the baseline condition is
defined as those. conditions that existed at the
site prior:to any remediation taking place. The
effectivéness o6f "d1ll other remedial alternatives
will be measured against this baseline.

Containment -° capping with highly impermeable
materials to minimize generation of leachate, and -
construction of barrier walls. . Modern's standard
procedures  for. .. landfill operations include
installation of final caps. - The socuthern half of
the 1landfill is. currently being capped with a
compacted clay in._ accordance with the So0lid Waste
Permit No. 100113. . .. . .. .. . . ,

Continue .Present Pumping Activities - As described
previously ~ & considerable amount of @ remedial
response activities have already been conducted at
Modern Landfill. These activities have focused on
remediating impacts to groundwater and surface
water and  include vat¥ious measures that combine
containment, pumping, and treatment. - The

 ~effectiveness of these actions and their effect on

baseline conditions will be evaluated.

Pumping - Additional groundwater extraction wells’
possibly on-site and off-site may be necessary.
Pumped water would be plped to the existing
treatment system.

Collection - Subsurface collection interceptor
drains.’ R :

" On-Site Treatment'—jModificatiOns to. the existing

treatment system, if necessary.

" In-Situ Treatment - This .would involve in place

combinmation thereof to . .permanently destroy
groundwater .contaminants.

physical, chemical, or biological. treatment or a

"Alternative Water - 'Supplies = .. If contaminants

associated with Modern Landfill "are .found above
levels —of concern in drinking water wells, their
removal and. replacement with supplies from a clean
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source or individual treatment units may be
considered. '

.2 Surface Water and Sediment

The general response measures to mitigate impacts to surface
water and sediments at Modern Landfill have been identified
as: pumping, containment, interception and excavation of
salected material. In addition, to the extent they would
reduce discharges of hazardous constituents, mitigation
efforte for groundwater would also mitigate? impacts to
gurface water. some of the potential remedial measures
involved would include: .

1. No action ~ Analysis of baseline condltlons, i.e.

those conditions that existed at Modern Landfill
prior to any remediation taklng place.

2. Pumping - Would involve maintenance and monltorlng
of the effectiveness of  existing remediation
efforts and possibly installation of additional
extraction wells to influence discharge of
groundwater to surface water. .

3. Containment - Would involve . capping, runoff
controls such as  regrading, landscaping,
controlled access and additional sediment
collection basins.

4. Excavation of Selected Material - Would involve

removal of contaminated sediments, if rieeded. -

5. Interception - Would involve the installation of
interceptor box weirs in the streams and sprlng
discharge points as appropriate and conducting
intercepted water to the treatment system.

2.6.3 pir Pollntion

The general response actions that have been identified for
potential air pollution conditions at the Modern Landfill
are: No action, containment, collection and treatment. The
remedial technologies considered would include:
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1. No Action ~ Based upon baseline conditions; i.e.,
those conditions that existed at Modern Landfill
prior to any remediation taking place.

2. Continued Venting - This would involve maintenance
of  the current gas venting system with some
monitoring. .

3.  Containment - Would involve capping and/or other
dust control measures, along with landfill gas
control.

4, Collection/Treatment - Would involve installation
of 7. treatment ' ~systems to remove hazardous
constituents from landfill gases and/or conduction
of gases to flares or suitable treatment facility.

2.7 Definition of Data Needs and Data ouality Obiectives
i_QOs) to Evaluate Potential Impacts and Remedial
Actions B

. 2 7 1 General C e a2 - v e e e G -

The detailed review of avallable data in Sectlon 2.2 and the
scoping process described in Section 2.3 - 2.6 have ‘resulted
in +the identification of ,ﬁata_ gaps required for site
characterization and evaluation of ‘remedial actions.
Section 2.7 of this document identifies these data gaps, the
uses of the data and the data quality objectives necessary
to meet -~the decision-makiﬁg requirements for remedial
alternatives. The detailed RI/FS Work. Plan in Section 3.0
includes " activities which will address the data
deficiencies. . The data requirements for the Modern Landfill
RI/FS include a complete understanding of: .
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1. Regional and local area review.

2. Disposal history/source characterization

3. The structural geology of the site.

4. The hydrogeclogy of the site.

5. The nature, rate and extent of contamination.

6. The effect and effectiveness of the existing
remediation systenms.

7. The potential. impact from the identified routes of
exposure. ,

8. Data to evaluate remedial response actions.

The data gaps and data quality cbjectives for these points
are discussed in Sections 2.7.2 through 2.7.7.

2.7.2  Iocal Area and Regional Conditions @

In order tc analvze conditions at Modern Landfill in context
with the local area and regional framework, additional
information is required regarding metereclogy, hydrogeology,
geoclogy, and groundwater chemistry (see Section 3.4).

Although an inventory of wells, drill holes and bore holes
has been completed for Modern Landfill _{Table 3) this must
be confirmed as a complete record. Similarily an inventory
of streams, springs, and water supply wells in the local
area must be compiled. Task 1.2 and 1.3 discuss the work to

be completed.

2.7.3 Disposal History/Source Characterization

As described in Section 2.2.1, information regarding the
materials disposed of at Modern Landfill has been collected.
Unconfirmed information indicates that some aspects of this
information may be incorrect, - i.e., pesticides reportedly
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2.7.4 Geology .

placed in the landflll may’ have been removed .. Consequently,
it is considered that further. research of avallable records,
and ‘interviews with landflll”rpersonnel is regquired to
determine the history of _acdtual types and quantities of
waste that have been disposed of at Modern Landfill. The
objective of the collectionroﬁmghie daﬁa is:

1. Toe - determine _whether. additional . hazardous

substances may be present beyond those currently
identified. ;

2. To confirm the presence and probable locations of
identified these wastes. :

3. To assess the identified wastes potential impact
to the environment through the identified routes
of ‘exposure, i.e. ‘fully deflne the nature and
source of contaminants.

It is  possible. that a thorough review of the operating
history of Modern Landfill will assist in understanding the
distribution of ‘cértdin compounds detected in the
groundwater. The location_and age of. disposal cells and
trenches in relation to the physical characteristics of the
geology underlying Modern Landfill may eéxplain some of the
groundwater chemistry  distribution _patterns, assist in
defining - the _hydrogeclogy, :end possibly indicate Where
remediation effortS"needniuj.be. focused.. ~Furthermore, it
will assist in defining the. best indicator chemicals for
determining the _effects 'off the groundwater remediation
system in different zones around the landfill and screening
of other remedial alternatives. Section 3.5 describes the
work that will be completed to address this data gap.

B S VUG GOV Y e

Section 2.2.3 provides a thorough dlscu551on of the known
geology at  Modern Landfill. ~ This information indicates
that:
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1. The geology differs considerably from published
data regarding the 1local and regicnal area
(Reference 7, Appendix B).

2. The geology underlying Modern Landfill lS far more
complex than originally c¢ohsidered. -

3. Transport of leachate constituents, via
groundwater to the enviromment, will be controlled
by the geologic structures at Modern Landfill.

Fully defining the geclogy is considered essential since it
strongly influences the hydrogeology of the area which, in
part, determines the potential impact to the environment.
The data gaps which exist in the geologic information
assocliated with the site are:

L. Further definition of the saprolltlc ‘weathering
profile.

2. _Definition of the location and nature ‘of the fault
structures which may cross the area to enable the
influence of these features on groundwater flow to
be determined (such as the fault gouges). ~

3. Definition of the variation of fracture patterns
within the rock mass in the various geologic units
to assist in structural interpretation of the site
and analysis of the hydrogeology.

4. Further definition of the location, extent, and

nature of the Vintage dolomite and Kinzers shale.

strata.

5. Verification or revision of the current geologic.

interpretation.

6. Incorporation of the geologic interpretation with
the local area/regional geoclogy. _

This data will be used. to provide . a. detailed geologic map
and gecloglc cross sections at Modern Landfill and local
area and to define the influence of the geology on the

hydrogeology.

DQO guidance documents do not specify accuracy levels for

geclogic mapping/analysis. Drillhole logging will be
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completed in accordance with the technical specifications
discussed in the Quality Assurance Program Plan (QAPP)
Appendix F, Section 3.6 deflnes the geolog:l.c studies that
will be completed at Modern Landflll

2.7.5 Hydrogeoloay ~ L

Section 2.2.4 discussed the known hydrogeoclogic conditions
at Modern Landfill.’ Section 2.1 outlined a matrix of
several hydrqgeologicﬂ,ﬁnit‘;s defined by the ge_glogic strata
and the weathering and fracture state of those strata.

Whether . - these -~ units  have significantly differing
hydrogeologic. properties, which may affect" the flow of
groundwater containing leachate constltuents, is not known.
However, ~it “may be stated that a groundwater system is -
adequately understoocd for ; the purpose of. evaluatlng
env:.ronmental/health impacts- only when the. predlctlons based
on known ~hydrogeology and source .areas of leachate
constituents. are .. .substantiated . with actual field
observations. Consequently, the 1dent£§;ed .data gaps that
require adeguate definition to .explain the hydrogeology of -
Modern Landfill are: o o "
1. Further definition of the vertical and horizontal
magnitude of the driving _forces for groundwater

flow . within the hydrogeologic units (defined in
Section 2.2.4.1).

2. Detailed analysis - of -the wvertical..and lateral
anisotropy of the hydraullc conductivity of all
hydrogeclogic units, defined in section 2.2.4.1.

3. construction of ‘detailed hydrogeclogic plans and
cross sections along all .. landfill and fac111ty
perimeters, indicating materlals present, their
extent and hydrogeclogic parameters for the
differing units. L

Section 3.7 discusses the actual work to ke performed.
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This data will be used to assist in defining baseline
conditions (see Section 2.6), performing the risk assessment . ; ' -
of potential impacts of Modern Landfill and selection of

remedial alternatives. Guidelines  for data quality o
objectives do not specify accuracy levels for hydrogeologic R
assessment. Accuracy levels will be commensurate with the

testing procedures used. (see Appendix F. ~ Technical. : —
Procedures)

2.7.6 Nature and Extent of Contamination

In order to adequately address the requirements of the Risk . _ . ST
Assessment and Feasibility Study, sufficient data must be

collected to obtain a detailed understanding of. the nature - . -
and extent of contamination for all _routes of exposure .
described in Section 2.3. Analyses conducted to date have
been limited to volatile organic compounds, Primary Drinking
Water metals and pesticides, and radium 226 "and 228.
Analysis has not been conducted for additional compounds on
the EPA Contract Laboratory Program (CLP) Target Compounds
List (TCL) such as: : E

1. Base, acid, neutral extractables (BAN compounds).
Additional metals.
Additional pesticides/PCBs.

Screening for specific. substances known to have
been disposed of at Modern Landfill that are not
on the TCL, such as ethylene diamine, thorium, and.
uraniuvm and molybdenum.

The disposal history review mentioned in Section 2.7.2 may
result in the discovery of additional analytes of concern or.
reduction of specific compounds  beyond the TCL. .

Consequently, in order to define the nature of the leachate
constituents . in the groundwater at Modern Landfill,
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additional work is required to fill these data gaps. (see
Section 3.8 for details of the Sampling Work Plan).

It is considered that sampling and full TCL analysis of
groundwater using EPA CLP Routine Analytical Services (RAS)
Level IV methods on 20 wells located at strategic positions
around Modern Landfill (sée figure 22) and at various depths
will determine the nature of the leachate constituents.
This program has been defined as Phase 1A as discussed in
Section 3.8.1. L R e

Phase 1B of the program as discussed in Section 3.8, will
define the extent of the migration of identified leachate
constituenté, as appropriate, by completing a sampling
program on all current wells, and surface sampling points
(see Figure 12) at Modern Landfill plus the new sampling
wells discussed in the Work Plan. These points will _be
analyzed for .those TCL constituents that are appropriate
based upon Phase 1A . results;, development of key indicator
parameters from Phase 1A and historical analytical data and
the risks posed by thgse__:_c_o'ns‘l:fitugnts.j At a minimum, VOA's
and metals will be analyzed.

Use of +this ©Phase . IA .and IB data .is for site
characterization of the nature and extent of leachate
constituents. . For the _indicator compounds identified in
Section 2.4 and the ARARs identified .in Section 2.5,
Analytical Level IV (CLP RAS Methods) are appropriate for .
site characterization activities. Level IV methods are also
appropriate for characterizing the nature and extent of
leachate constituents for the additicnal compounds (BANs,
metals, pesticides} mentioned above. - The Quality Assurance
Program Plan (QAPP), Appendix F, contain the details on
sampling procedures, chain of custody, analytical methods,
and corresponding QAPP protocols.
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No data is available regarding the presence of Jleachate
constituents in the sediments of the unnamed tributaries
affected by Modern Landfill, or regarding ambient background
levels in the area. Consequently, sediment samples must be
taken upstream, adjacent to, and downstream of Modern
Landfill to determine its impact on this potential pathway
(see Figure 12 for locations).

Analyses of these samples for the same range of
conastituents, as defined for the Phase IA groundwater
sampling event to CLP RAS (Level 1IV) standards, is
considered appropriate. This data and surface water data
will be used to define the requirements for further studies
of biota and potential remediation of the pathway.

No recent data has been obtained regarding the potential air
route of exposure. Initial data collection activities for
this route of exposure will be required for health & safety
of workers on site and site .characterization using field
monitoring eguipment (Analytical Levels I & II). If
airborne substances are detected during field sc¢reening, and
determined to be a risk, further evaluation of this
potential pathway will be necessary. e

The Phase 1 Risk Assessment will be based upon the results

of the Phase 1A and 1B data and provide directions for.

subsequent analyses and development of appropriate DQO's.

2.7.7 Effectiveness of the Groundwater Extraction System

Given that leachate constituents have entered the
groundwater, it 1is necessary to determine whether . the
bresent groundwater extraction system is effective in

removing them by accomplishing the following:
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. “Develop'ammasgfbalahce/water budget for the site
'~ and to define the capture range of the wells. -

2. Comprehensive analysis must be made of the changes
in water quality in all pumping and nonitoring
wells and surfaceé water in the tributaries as a
result of pumping.

3. Since the extraction system has changed the
dynanics of groundwater  flow and may have altered
the natural . flow ~ pattern significantly, the
changes need to be carefully monitored to
differentiate between the natural and induced flow
patterns.

4. Further definition of the spatial distribution of
leachate constituents is required.

5. An analysis is needed of the existing monitoring
network to determine whether any modifications are
necessary to properly evaluate the effectiveness
of the extraction system.

. 6. An assessment based on "historic .data of the pre-
pumping groundwater conditions will be reguired to

establish the baseline conditions, i.e. no action,

against which all,remedlatlon alternatives will be

measured. oo o - .

The data gaps that are defined are thus:

1.- Determination of the potentrometric surface caused
by the groundwater extraction system. ]

2.~ Variation of water chemistry with time.

3.~ Collection of data on precipitation,
evapotranspiration and surface runoff.

4.- Determination of stream flows.

5.~ C(Collection of flow rate measurement data from the
treatment plant.

Section 3.10 discusses the work that will be undertaken to
. allow completion of this work. -

AR300LE3




December 1987 -69— 863-6020

Potential Impact From the Identified Routes of
EXposure

2 7.8

Data collected to determine the nature and extent of

leachate constituents will be used to evaluate the risk
posed by Modern Landfill to human health and the
environment. Additional data needed to complete this risk
assessment include better identification of the population
at risk and the groundwater and surface water wuses that
result in potential exposure to chemicals identified at
Modern Landfill.

Based upon the potential uses of Kreutz Creek and access by
residents living adjacent to and on the property upon which
Modern Landfill is located, potential impacts wvia exposure
to surface water and soil/sediment exposure (ingestion,
direct contact and food-chain) must be evaluated. There is

no direct access for livestock to the tributaries.

The data regarding groundwater, surface water, air and soil
sediment samples will be used to determine the significance
of transport routes, exposure pathways and potential health
effects from exposure. This information in conjunction with
the ARARs will be used to determine the need for immediate
or additional long-term remediation as well as the
performance goals to evaluate various alternatives.

Impacts from the landfill to biota along and downstream of
the western tributary were determined to be non-existent by
PADER (see section 2.3.2.1). This conclusion along with the
fact that leachate constituent levels: in the tributaries
have been reduced since that time, this pathway is not
considered to be a potential risk. This conclusion will be
checked by completing stream amd sediment sampling and
analysis as dicussed in Section 3.8. The air _pathway has
also been defined as a potential risk to human health and

the environment.

RR300LbGL

Golder Associates




December 19287 - .- =70- 863-6020

The data_gaps thus defined  for. this portion of the work

plan are: e

1. _ Further determination of . the population
potentially at risk. ) _

2. sSurface .-water uses.

3. .Groundwater uses.

4.. Determination of the potential impact to biota if
the results _of the surface water and sediment

sampling programs indicate a potential risk.

5. Determination of the‘potential impact via the air
pathways. ' o -

The fieldwork to complete this work. is:listed in section

3.3.5..  TITE L T pweEimem s D ITETooco s mToom e e

2.7.9 Data to Evaluate Remedial Response Actions

Data collected to determine the geologic and -hydrogeologic..
properties of  Modern TLandfill baseline condition, the
effectiveness of the existing groundwater extraction system,
and the. nature and extent of contamination through
identified routes. of exposuré will be used to evaluate the

potential. remedial response actions. Performance goals will .. .

be established. for evaluating these response actions during
the feasibility study. These performance gcals will be
based on a detailed risk assessment, cost, and their ability
and feasibility to achieve ARARs. Analytical Levels I, IT,
III, and IV will be utilized to evaluate alternatives.

3.0 PHASE I REMEDIAL INVESTIGATION

3.1 . General Description

The purpose of the Phase I Remedial Investigation 1is to
conduct a series of tasks involving the collection of data
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that will _characterize existing conditions and allow
definition of baseline conditions. This includes defining
the full nature and extent of leachate constituents, factors
influencing the extent and rate of . migration of these
constituents, and the effectiveness of existing remedial
activities. A risk assessment will be conducted to
characterize and assess risks from identified routes of
exposure based on modeling the fate -and transport of
chemicals from Modern Landfill = to 1likely human and
envirconmental receptors. Data quality objectives will be
evaluated and refined to ensure that all data necessary for
determining environmental and health effects, and evaluating
remedial alternatives will be collected. - S B

The tasks conducted during the Phase I RI will be aimed at
answering the remaining gquestions defined by the scoping
process (see Section 2.7). The locations of work to be
completed at Modern Landfill are shown on Figure 22.

All field work which is done on the site will be performed S
in accordance with the Quality Assurance Program Plan in
Appendix F and the Health and Safety Plan in Appendix G.

Details of the Remedial Investigation are presented by task
in the following sections.

3.2 Task 1.1 - Tnitial Project Meeting _

Upon approval of the RI/FS Work Plan by PADER and EPA,

Modern will begin solicitation and selection of an RI/FS
consultant team to implement the Work Plan. This RI/FS
consultant team  will consist - of dualified = members
experienced in all required aspects of the RI/FS. Pursuant

to the November 4, 1987 COA, the background and experience

of the key qualified members of the team will be submitted .
to PADER and EPA for approval at least 30 days pricr to the
initiation of work. : o
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After the RI/FS consultant has had an opportunity to review
the background information regarding the project, an Initial
Project Meeting will be held between Modern and the
consultant project team. The objectlves of- this meeting
will. be to .. .. . S S -

l. _Introduce Modern representatxves and respective
team menmbers.. L AU -

2. Discuss - the overall objectives, appreoach and
schedule of the RI/FS.

3. Obtain and exchange relevant information between
Modern and Project team members.

4. Identify 51gn1f1cant issues and .establish proto- -
cols and criteria applicable to the effort. '

5. Establish channels of communication and reporting.

Modern shall mdintain written minutes of the Initial Project
Meeting and shall transmit typed copies to all attendees.
The conclusions reached during this meeting will supplement
the RI/FS Work.Plan and will be forwarded to PADER and EPA

for their review and approval.

3.3 Task 1.2 - Monitoring Point Inventory and Site Visit |

The existing inventory of environmental monitoring points is
essentially complete but will be updated and verified for
completeness and accuracy. These monitoring points include
Modern Landfill's monitoring wells, groundwater extraction
wells, gas vents, as listed in Table 3, springs, seeps,
stream sampling locations, and off-site water wells. Off-
site wells to be inventoried will include wells of home-
owners with a history of water quality concerns, nearby
wells considered to be hydraulically connected to the
groundwater beneath Modern Landfill and all other wells
within 2,500 feet of its boundary.
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'm‘l'i'
Appendices C and D provide the presently available data .
regarding well borings and all other gas vents. The well
inventory will include a compilation of the geologic and
well construction logs identified. Information for each
monitoring well will = be tabulated, including depth,
diameter, casing type, date installed, open interval,
elevation and coordinates, range of water levels and water
quality. The majority of this data base has already been
compiled. Selected data fields are presented in Table 3.

Information to be collected on private wells will include
owner, driller, pumping rate, water level, water use, water
quality, existence of any in-line treatment and construction
details (provided the original well logs are __available).
Additionally, information regarding on-site septic systens,
on going activities (such as farming, pesticide/herbicide
storage, auto repair shops, etc) will be gathered. . .

3.4 Task 1.3 - Regional and Local Area Information Review

The initial data review presented in this Work Plan will be .
augmented with a review of available regional information.

This regional review will include:’

1. Regicnal geologic and hydrogeologic information _
from state, federal and university sources. ]

2. Meteorological, and surface water ‘information from
National Oceanic and Atmospheric Agency (NOAa),
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National Weather Service (NWS), U.S. Geological
Survey (USGS) and other sources. - _

3. Definition and quantification, to the extent
practical, of the groundwater recharge and
discharge areas .. ._._. _

4. Definition and quantification, to the extent
practical, of the Iinteractions between surface
water and groundwater in the region..

S. ~Definition and quantification of regional surface .

water and groundwater geochemistry.

6. - Definition of current and potential surface water
and groundwater resource use in the region.

7. Determination of the patterns -and magnitude of .
water table fluctuation in the region.

This information will allow the site-specific hydrologic and
hydrogeologic data. to be .interpreted in context with the
surrounding local area and region.

Task 1.2 will further identify any gaps that may exist in
the baseline data at the site scale which is necessary for
the RI/FS. . ol

3.5 Task 1.4 - Confirmation of Disposal History

Mcdern has reviewed PADER. and EPA Files, has held limited

interviews with . site  personnel, and has reviewed the

existing  reports regarding waste disposal and
characteristics . at  Modern ILandfill.. . The preliminary
disposal history and waste characterization presented in
Section 2.2.1_ was® prepared.. .from this information. The

Phase I RI will include~ studies to wverify and/or complete
Modern's understanding of the waste in the landfill. This
will involve completing interviews and record searches to
determine the accuracy of _the various disposal history and
activity items listed in section 2.2.1.
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3.6 Task 1.5 - Geologic Studies : o -

To address the site geology data gaps defined in Section
2.7.4, additional work is required. This work program will

include:

1. . Integration of Modern Landfill's geology with the-
local area (identified in Task 1.3}. Field
mapping of the area surrounding the study area
will be completed. The area will be about 2 miles
by 2 miles. Aerial photographs of the area (as
available) will be studied and used to provide a
photogeclogical appraisal of the area. outcrops
will be visited and detailed notes made regarding
the rock types and fracture systems. Residual
soil samples, stream sections and pebble analyses
will be used to provide data in areas of poor or
no outcrop. On the basis of this work, a local
area geclogic map will be produced into which
Modern Landfill's site . geology . can be
incorporated. : -

2. To define the location of the thrust fault zone
outcrops and saprolitic weathering profiles,
throughout Modern Landfill lorg test trenches will
be dug across sites identified by the geolagic
mapping program. The location of 15 of thesa are
shown on Figure 22. Additional trenches will be

dug as required.

3. To define the subsurface nature of the fault zones
identified by the test trenching, a series of
angled or vertical N size cored holes will be
drilled . The number, length, orientation, and
location of these holes will be defined after test
trenching has been completed. These holes will be
packer tested in the hydrogeologic program (see
Task 1.6) if detailed analysis of the existing
well system does not define the hydraulic.
parameters of the definable hydrogeologic units.

4. Additional holes will be drilled to further define
the location of the Vintage and Kinzers Formation
along a north-south section and verify the geology
to the north and south of Modern Landfill, if
considered necessary. The preliminary locatiocons
of the holes, required in points 3 and 4, are
shown on Figure 22. : ; —

5. The potential exists to use detailed .seismic
reflection geophysics to define +the subsurface
extent of the Vintage Formation dolomite. -The
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adviceé and recommendation &f & geophysicist will
be :obtained to determine whether the use of this
technigue or;;:qtner'" geophy51cs . technique is
feasible. S S - B,

6. The orientation, spacing and characteristics of
the fracture systems dissecting the rock mass,
will be defined for each suitable. outcrop studied
by the geologic mapping exercise described above.
Rock core samples taken from previous drillholes
and obtained during the coring of drillholes
described above. will be examined. and detailed
fracture logs completed. . This information will be
plotted and used to help define the structural
geology ©of the site and during analysis of the
hydrogeology described in Task 1. 6.

7. Detailed deéologic maps and sections around the
perimeter of the site will be drawn up.

3.7 Task 1.6 — _Hydrogeologic Investigation .

The hydrogeologic investigation as currently conceived.will =
provide data for the definition of -lateral and vertical
extent  of _ .leachate . migration, assessment of  the
effectiveness of the existing groundwater remediation system

and deterniination ©f baseline conditions.

In order _to. achieve this, an analysis of the hydrogeologic

parameters of . the . site w111 _be. completed.  This will .
include: . 1. .. ... L Tl ' T '
1. . Determination of .the direction and magnitude of

the forces driving :the groundwater in both the
reglonal and site spe01f1c contexts. This will
require detailed . dnalysis ~of "the_ ground water
levels and plezometrlc pressures ‘and surficial
water inventory (see. Task 1.2). Additional wells
will be installed outside the existing perimeter
of the monitoring system- to define gradients
. towards the.extraction systen.

2. Determination of .the lateral and vertical
variation of the hydraulic conductivity values for
the hydrogeologic units at the site. Existing
data and the effects of the existing groundwater
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extraction system will be thoroughly evaluated to
define the hydraulic conductivity values of the

materials beneath the site.  If: necessary packer -

testing will be completed in all appropriate
driliholes installed in Task 1.5 and additional
piezometers to define the shape of the
potentiometric surface carried by the groundwater
extraction systen..

3. The hydrogeology of the dolomite zone will_.be
specifically addressed by this work. The
techniques to be used during this work are
discussed in Appendix F.

4. Simarily, if necessary, pump tests in existing
wells, will be carried out to fully define the
site characterlstlcs. : - .

5. Hydrogeclogic cross sections indicating hydro- -

geclogic units, groundwater levels and potenti-
ometric contours will be developed along all
boundaries of the landfill and fac111ty, i.e.
north, south, east, and west. '

3.8 Task 1.7 - Environmental Sampling

This task involves groundwater, surface water, sediment and

air sampling. As shown in Figure 8, there are presently 81°
sampling points at Modern Landfill. Sixty-four of these

points are groundwater sampling points while 17 are surface
water sampling points. In order to further define the
nature and extent of contaminatibn, the sampling plan
proposed for the Phase I RI will be comprised of two sub

phases:

3.8.1 Phase IA Samplin

Twenty existing wells will be sampled to determine the
nature of the groundwater chemistry. These wells are
indicated on Figure 22. Samples taken from these wells will
be tested for the full Target Conmpound List (TCL) using the
CLP RAS technigques. Additionally, testing will be completed
for uranium; thorium and molybdenum plus gross alpha, gross
beta, Radium 226 and 228. A forward library scan will be
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completed and reviewed according to RAS techniques. All
stream sediments taken during that round of-sampling will be
analyzed in the same manner. The remaining sampling points
will be sampled for Priority Pollutant VOA's groundwater
netals, other groundwater conventionals, and PCB's,
herbicides, pesticides and radiological parameters dJgross
alpha, gross beta, Radium 226 and 228. This program will
aid in identifying additional groundwater consituents not

presently detected. - .. T el

3.8.2 PHASE IB Sampling

As discussed in Task 1.6 additional wells will be installed
outside the perimeter of. the present monitoring system. The
potential locations of these wells are shown on Figure 22.
The final depth and position of these wells will be defined
by the results of the geologic and hydrogeologic studies,
the Phase IA sampling program and the results of the current
on-going groundwater monitoring program required by PADER
under Solid Waste Permit No. 100113.

All sampling points will be analyzed fot those appropriate
TCL compounds based upon Phase IA results, development of
key indicator parameters from Phase 1A..and historical
analytical data and the risks posed by those constituents,
at a minimum VOA's and metals will be analyzed.

3.8.3 Sediment

Stream sediment sampling locations, one upstream and one
downstream location on the east and west tributaries, and
one - location downstream of the confluence of these
tributaries will be analyzed in Phase IA and IB (if _

appropriate).

This sampling plan will allow for the future monitoring of
groundwater, surface water, and sediment (if necessary} to

focus on constituents Xnown to exist at Modern Landfill.
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To determine the presence of significant gas .release from
Mocdern Landfill, air sampling will be completed by a

thorough walk over of the site in a grid fashion (50 ft. -

spacing of traverse 1lines) using HNU, OVA and methane

monitoring egquipment, as appropriate, and all gas vents will .

be monitored as will all drill sites, test trenches and
monitoring wells. If significant readings are registered on
this equipment portable GC/MS equipment attached to an OVA

will be used to characterize the gas releases. Analyﬁic,

levels I and II are appropriate for this portion of the Work
Plan.

3.9 Task 1.8 = Impact From the Identified Routes of .
Exposure :

The identified route of exposure are groundwater, surface
water and air. This task will determine the groundwater use
in the local area around Modern Landfill. Additionally, a
survey will be conducted of surface water uses and biota
adjacent to and downstream of Modern Landfill if the results
of the surface water sampling or sediment sampling indicate
a potential for risk to these receptors. Based upon the
results of the air sampling program, potential impacts will
be evaluated for this pathway if it is determined that the
gas releases form a risk {(Task 1.11) to be at levels of risk
via the Risk Assessment Task 1.11.

3.10 Task 1.9 — Effectiveness of Groundwater Extraction
Systenm

:

To determine if the groundwater extraction system 1is
functioning as designed and is adequate to deal with the
migration of leachate constituents from Modern Landfill,
additional field data is required. This work task will focus

on:
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1. Continued and possibly additional monitoring of . T
the groundwater systems as described above.

2. Development of a detailed mass balance/water
budget for the site, via utilization of data on-
precipitation, evapotransplration and surface
runoff collected in Task 1.3. To determine stream
flow in the +tributaries, several stream gauges
will be installed (see Figure 22).

3. Flow rates from the groundwater extraction systens
are required for .the NPDES discharge permit
associated with the water treatment plant. These
measurements would be coordinated with the
collection of data in this Task.

Analysis will be made of the following item:

1. ° Changes in groundwater guality since  pumping
began.

2. The differénces in the groundwater regime since
. pumping began.

3. The rate of effect of the extraction system on the
groundwater quality.

4. The differences caused by the system to the
various zones of. groundwater gquality identified,
on a preliminary basis, in Section 2.3.1.2.

5. The influence of teh hydrogeclogy of teh area on
the system.

By combining the hydrogeological data with this assessment
of the effect of the extraction system it will be possible
to analyze the baseline conditions of Modern Landfill. This
in turn will “allow determination of the relative
effectiveness of the various remedial alternatives.

3.11 Tagsk 1.10 - Data Analyses

. All the data collected during the fiéld investigation will

be assimilated and the hydrogeologic interpretation pre-
sented in previous reports will be updated as necessary.
Analyses regarding rates-of”mig;ation of _.organic compounds

AR300LTS
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and the potential for capture by the extraction wells of = =~ ™
deeply-flowing organic compounds will be performed. 2All raw .

data will be tabulated, methods of analysis presented,
assumptions discussed and the results presented in the

Remedial Investigation Report.

3,12 Task 1.11 - Risk Assessment

A Risk Assessment will be performed as one of the last
technical tasks of the Remedial Investigation. This
sequencing is necessary since the concentration of leachate
constituents and rate of movement through surface water and
groundwater is required to model potential exposure levels
to the surrounding population and environment. Additionally
data gathered associated with the air sampling task, Task L
1.7, will be evaluated. A Risk Assessment will be performed
as outlined in the EPA Superfund Public Health Evaluation
Manual (Reference 3, Appendix B). The Risk Assessment will.
include: -

1. Identification of the potentially impacted .
population and ecosystems, including biota, farm
animals, etc. and gelection of ~ indicator. .

compounds.

2. Determination of the potential ranges of levels of
exposure of +the surrounding population and
ecosystens.

3. Translation of the ranges of exposure levels to
toxicological impacts, expressed as degree of
increased risk of a given negative impact.

4. Comparison of estimated - chemical concentrations - .
for the baseline conditions with ARARs and, if o
necessary, a risk assessment of public health.

5. Development of remediation goals and estimation of _
risks associated with each remedial alternative. .

The Risk Assessment to be performed at Modern Landfill will .
be based on two scenarios. The .first scenario .is aﬁ'ﬁg[}@h? 6

Golder Associates
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tvpical "no action® alternative. This assessment would
quantify the risk of negative .impacts if the existing
remediation systems had not been installed. This first
scenario ‘will. . provide a baseline condition risk against

which the. risks resulting from various remediation

alternatives can be compared. .. . - -

The second scenario involves a risk assessment with the
existing groundwater extraction and treatment system fully

- operational. ' e e -

The reduction in risk of hegaf.ive impaété to the surrounding
population and environment from the baseline condition will
be the standard by which the risk reduc¢tion of remediation

alternatives will be compared.

The determination of target remediation concentrations will
. be based on applicable or relevant and appropriate chemical
concentration standards, i.e., ARARs, (see Section 2.5), or ~
will be based on a risk analysis to develop acceptable doses
(ADs) for -all pathways of exposure. .- Determination of ADs
would. be in accordance with EPA guidance (Reference 6
Appendix B) and SARA. : '

4.0 DPHASE I FEASTRBILITY STUDY
4.1 General Description = = . L

The Phase. I Feasibility Study (FS) will be performed in
accordance with the EPA Guidance Document (Reference 2
Appendix B) and SARA. AS sliggested in the current guidance,
the Phase I FS will be conducted concurrently with the Phase
I RI. The FS will include the development of alternatives
that are appropriate for assessment under CERCLA, SARA and
. the National . Contingency Plan. The degree to which the
existing groundwater removal and treatment system is
incorporated into the FS will depend upon the system's

effectiveness. - e

. AR300L77
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4.2 Task 1.12 — Development of Remedial Alternatives.

The development of remedial alternatives is the first task
of the FS. The first step in this task will be to identify
potential  remedial measures and their associated
containment, treatment, and disposal (i.e. discharge)
methodologies. Measures will then be prescreened for .
suitability as part of alternatives. The various mneasures
will then be assembled into combinations of alternatives.
Alternatives will be identified that address each general
response action listed in Section 2.6. As required by
CERCLA, remedial alternatives will be considered that, to
the maximum extent practicable, utilize. permanent solutions
and alternative technologies. To the extent possible,
treatment options will range from alternatives that
eliminate the need for long term management at the site to
alternatives inveolving treatment that would reduce toxicity,
mobility, and veolume as a principal goai. . Additionally, at
least one remedial alternative will be identified in each of
the following categories as required by EPA document
"Guidance on Feasibility Studies under CERCLA" June 1985
(Reference 2 Appendix B):

l. Alternatives for  treatment, containment, or
disposal at an off-site facility.

2. Alternatives that attain applicable or relevant
and appropriate Federal and State public health
and environmental requirements, (i.e.{ARARS).

3. Alternatives that exceed applicable or relevant
and appropriate Federal and State public health
and environmental requirements (i.e., ARARS).

4. Alternatives that do not attain applicable or
relevant and appropriate Federal public health and
environmental requirements (ie., ARARS), but will.

RR300478
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reduce the likelihood of present or future threats
toc public health, welfare, and the environment.

5. Stop action alternative (shut down of the existing
remediation system).

In addition, on-site remedial measures will be fully'

investigated as_ required by SARA.

Remedial .alternatives will be identified that address the
operable units: dgroundwater, surface water, soil/sediment,
gas releases, and the waste source. Remedial alternatives

may address individual or sets of operable units.

4.3 Task 1.13 = Phase I Remedial. Investigation/Feasibility
Report . . Tl '

The Draft Phase I RI/FS Report will be prepared following-

completion of the site investigation, the risk assessment,
and the development of remedial alternatives. The report

will contain all the information from the data review and .

the details and results of .the field investigation, an

analysis of the effectiveness of the current groundwater .

extraction system, and a rangé of additional alternatives.
The report will also identify additional data gaps if any.
The data quality objectives for Phase I activities will be
reviewed and modified as necessary for any additional data
collection activities., - -

4.4 Task 3.14 - Review Meeting and Final Report

Preparation

Following submittal .of the Draft Phase I RI/FS Report, a

review meeting will be held between Modern, PADER, EPA and ..

the project consultant team. The objective of the meeting
will be to review the Draft ‘RI/FS Report conclusions and
recommendations and to reach agreement regarding the scope
of the Phase 1I .Feasibility étudy and Phase II Remedial

AR300479
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Investigation. In the event that the Report concludes that
contamination is bypassing the current  groundwater
extraction system, the meeting will focus on the types of

remedial alternatives +tc be screened in the Phase IT ..

Feasibility Study and if it 1s possible to integrate the
current system in any new systems.

Following the meeting, the final Phase I RI/FS Report will
be prepared. I+ is also anticipated that a  public
information meeting will be held_to provide information

regarding the findings of the invesgigatipn to any

interested parties.

5.0 PHASE II FEASTBITITY STUDY

5.1 Task 2.1 Initial Screening

Once identified, the potential remedial alternatives will be
screened to determine which alternatives are considered

feasible. This initial screening will use the following

criteria:

1. Reliability, effectiveness and technical
feasibility of alternatives. = .

2. Attainment of Federal and State ARARS or other
applicable criteria. e

3. Potential adverse public health or environmental
effects of the remedy. - ' '

4. Order-of-magnitude cost estimates for capital
costs and operation/maintenance costs in present-
worth value.

The screening process will be documented by way of a brief
description of the anticipated performénce of each remedial
alternative with respect to the above criteria. An Initial
Screening Report will be prepared which presents the

remedial alternatives and an analysis of how all ARARs would .

AR300L8BO
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impact each potential remedial alternative.  This report

will _be submitted to PADER and EPA for evaluation and

comment. Remedial alternatives will be evaluated in detail

and the rationale for eliminating the remaining alternatives

will be presented. This report will also identify any = _. _
technical data required to perform the detailed evaluation.

After submittal of the Initial Screening Report, a review
meeting will be held between Modern, PADER, EPA and the
project consultant team. The objective of this meeting will
be to finalize the 1list of remedial alternatives for
detailed evaluation. If additional technical or economic
data is necessary to perform the detailed. evaluation, the

scope of. the study work plan would be decided during the

meeting. —  — cTU oCImToL T oino L oo
. ‘FPurther RI/FS activities will not be undertaken until PADER

and EPA  approve the. Initial Screening Report and the
additional work tasks identified. ©T

6.0 PHASE IT REMEDIAL TINVESTIGATIONS

6.1 Task 2.2 = Collect Additional Data

Additional data may be n__eceséary to support the detailed
evaluation of the feasible remedial alternatives. This data
might—include information related to cost, public health
risks, environmental impacts and technical literature. In
addition further — information may be .regquired regarding
details .. of = _geology, hydrogeology,  and extent of
contamination. Pilot and/or bench scale. treatability
studies may also be performed. As identified the Phase I’
RI/FS such necessary data would be collected, analyzed and

summarized in this task. . -

AR300L3]
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-0 PHASE 1IT FEASIBILITY STUDY
7.1 Task 2.1 = Evaluate Feasible Remedial Alternatives

2 detailed analysis will be performed for each of the
feasible remedial alternatives or groups of alternatives.
In conducting this analysis the site specific conditions,
nature of the waste and inherent limitations, as well as_the
ability of each alternative to meet ARARs will be taken into
account. The following steps and factors will be included
in this analysis: | - _

1. Refine the conceptual design of the alternative
and identify the individual components.

2. Prepare the conceptual design drawings .to the
extent that material quantities can be determined.

3. Define other aspects of the alternative such as
transportation, safety issues, regulatory and
permitting issues, and storage/disposal capacity
availability. . ,

4. Present value and cost sensitivity analysis of
capital and operating/maintenance costs will be
performed for each remedial alternative for cost
effectiveness comparison purposes.

5. List the potentially short and long term adverse
public health and/or environmental effects of’ the
alternative. :

6. Identify any problems or “concerns related to
constructibility, reliability or effectiveness of
the alternative,

7. Consideration of the long term uncertainties of
land disposal.

8. Consideration of the goals and requlrements of the

Solid Waste Disposal Act. 7 —

9. The persistence, toxicity, mobility, and
biocaccumulation of contaminants at the site.

10. The potential for future remedial action costs if
the remedy fails.

RR300L82
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11. The potential threat to human health and the
environment from the excavation, transportation,
and redisposal ~S6r <céntainment ~of hazardous
substances, pollutants, or contaminants.

12. Perform a risk assessment of each alternative and
compare to the risks associated with the "no
action™ alternative and the risks associated with
continued operation of the current remedial action
including the groundwater extraction system.

To the extent possible, remedial alternatives that use
permanent solutions and alternative treatment technologies
or resource recovery technologies will be considered. Each
of the feasible remedial alternatives will be ranked along
with the "no action" and "existing" remedial alternatives.

7.2 Task 3.2 - Prepare Drafit Feagibility Study Rebort

A Draft Feasibility Study Report will be prepared following
completion of the technical evaluation and risk assessment
of each alternative. The format and outline for the Draft
FS Report will be the one presented in "Guidance on
Feasibility Studies Under CERCLA", EPA/540/G-85/003, June
1985. . The report will present the detailed evaluation
information for each alternative. The alternatives will be
ranked, but the final remedial alternative will not ‘be
recommended. The draft report will be submitted to EPA and
PADER for ~review “and approval, “with a request for
notification of applicable .standards. - A meeting will .be
held between Modern, EPA, PADER and the project consultant

tean, collectively, to. review the - draft - report.
Subsequently, a public meeting will be held, followed by a
public comment period. '

7.3 Task 3.3 - Prepare Final Feasibility Study Report

The Flnal Fea51b111ty Report w1ll be prepared at the
concluSLOn of the publlc comment perlod. The format and

AR30CLES
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outline for the Final FS report will be the same as the
Draft. In &#d4dition, a Responsiveness Summary will bDe
included at the end, which summarize all comments, received
from EPA, PADER and the public on the Draft Report and
actions taken in response to those comments 1if any. The
final report will present the recommended remedial
alternative. The Final FS Report will be subject to the
approval of EPA and PADER.

.0 PROJECT MANAGEMENT AND TIME SCHEDULE

8.1 Management Structure

Modern will perform the RI/FS outlined in this Work Plan
pursuant toc the November 4, 1987 COA approved by EPA and
entered into between Modern and PADER. EPA is expected to
serve in a review and advisory role to PADER. Thus, Modern
will provide EPA copies of all information submitted to
PADER, following which, PADER will solicit EPA's comments
and make copies of these comments available to Modern. All
PADER determinations with respect to the RI/FS shall be
consistent with comments received from EPA. The COA serves
as the legal framework by which the RI/FS is performed.

The RI/FS will be performed = by a team of
consultants/contractors retained by Modern with assistance
from Modern pérsonnel. Modern will have the authority to
direct the activities of the RI/FS team within the
guidelines of the COA. The RI/FS team structure, including
regqulatory reviewers, is shown in Figure 23.

Upon receipt of authorization to proceed with this Work
Plan, Modern will solocite and obtain the services of a
consultant/contractor to complete the Work Plan. Prior to
initiating the actual work, the company and key personnel
to be involved in the work will be identified to PADER and,

AR300LBL
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to the extent required by the- COA, the experience and
qualifications of key personnel provided to PADER for
approval. .Until that time, it will not be possible to
identify specific individuals and their responsibilities
except for the personnel .of the Contract Laboratory,
Environmental Testing Certification Corporation (ETC) who
will be involved with testing of samples obtained at Modern.
Resumes and the organizational chart for ETC are supplied in

Appendix Fl.

8.2 Time Schedule.

The 'RI/FS "time schedule is contingent upon several key
events. Modern is, however, committed to proceeding with
the RI/FS in an expedient manner. The key events are listed

below:

1. ‘PADER and EPA review and approval of this Woxk
Plan by the dates indicated in Section 1.2.

2. .. Scheduling of the Feasibility Study Report public
presentation and the 1ength of the Public Comment
Period. - T

3.. .-Final PADER and EPA approval of “the selected re-
medial alternative. ,

Based on reasonable assumptions for the scheduling and
duration of ‘these key events, the time schedule shown in
Figure 24 has been prepared. It should be noted that delays
caused by any of - the above items or other key project
milestones may tesult in delay of subsequent tasks.

As discussed earlier in thi§ section, it is K important to
note that this is a phased RI/FS. The only portion of any
schedule referenced herein that should be viewed as "firm"
is Phase I of the Remedial Investigation and Feasibility
Study. The scope of work for subsequent phases of activity
will contain an updated schedule which will be submitted to
PADER for approval. - In this manner, the RI/FS activities

AR300L8S
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will be performed within a workable, PADER-approved

schedule.

BR300L8G
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Novembe r* , ) ~ December -
Hell No. —{cald Lo o piee s - "—(E;gl'}_—“ N o mEm
=21 7,484 7 46,977
w-23 128,908 ‘ 539,815 -
w-34 233,118 845,769 _
W-35 19,131 o 146,585
Ww~36 167,272 - - 338,298
wW=37 12,725 ' : - 26,408
H~38 15,726 ‘ 48,623 .
W-39 8,582 : 24,873
W-48 33,552 . . .. __ 771,338
W-41 44,328 183,249
W-43 138,977 315,358
w-44 161,928 485,992 ..
W-45 _85,22) ... .- 372,409 .
1,028,864 3,163,678 -

TOTAL FOR THE YEAR - 4,192,534 gallons
Paily average — 164,813 gallons

* Pumping began 11/22/86 : . ' S ) -

oNo- 863-8020 | N/A MONTHLY YIELD OF THE t.

oRAuN MRM ATE  12/5/87 EASTERN PERIMETER GROUNDWATER

CHECKED DwG NO. 383-§020.26 COLLECTION SYSTEM DURING 1986
Golder Associates MODERN LAN‘ﬂHﬁnnd?ﬁ _2




BORING
DRILLHCLE
WELL.OR
GAS VENT NO.

c--5

APPENDIX ~
LISTING
OF LOG'

lannanan

A-1
a-2= =
a-3
A-d4 - —— -
A-5
A-6
B=
B_
B—
B -
B_
B=-
B—~
B-
B=-
B-10
B~11. .
B-12
B-15" = .
B-16R e
B-16 -
B-17 - . ==
B-18 -

H

3

z

1

-
)

inhhoddppbo

L

0o W N
3’ .

t

B-19 .. . _ ==

B-20.. .. D

B-21. . ew o mee '

B-22
B-23 .
B-25 .. i
B-27 - . ==
B-28 . —_—
B-29 o
B-30 (D,I)
B-30 (8)
B-31(s,I, D)
c- 1

- 1A

c- 2

C- 2A _

c- 3 -

c- 4

hhhdnqnnndh{arr
1

o=
farm
Cc=
O -

0w~

rxcere = .rock core

TABLE 2

LIST OF WELLS, BORINGS AND GAaS VENTS

DATE : . _ DRILLING
DRILLED DEPTH METHOD
T n S USED

/7 _1d5.0 -——

R S A 75.¢ - - —

S 11717781 6l.4 —
11/17/81 . 101.0 -
07[07]82" 54.0 —
A 48, -

. -03/?4/86 .55.0 air rotary

ARV -7 =

- /== £0.0 _ alr rotary
03/29785  98.0 air rotary
AR 220.0° ‘air rotary

05/28/74 30.0 -—=
05/21/74 2.0 —_—
- -05/23/74 25.0 -

---05/29/74 35.0 -

- 05/24/74 30.0 —_—
-05/20/74 25.0 -—
05724/74 51.5 ——

/o -— -

jL A L
A TET L L L -

A A .= N

A 65.0 air rotary
S A R c e

7/ 32,0 alr rotary

- /*:/‘ _ LT T _ T TT meem—

A - -—-

R A -—-

Sl s
T i -—-

P S - -—-

L -

A A T -

09/15/86 . 30.0 77  air rotary
Va - C - ——
10/11/83 ..37.0 _ e
10/13/83 - 13.1 R — -
10/14/83 . 35,0 -—
10/17/83 ~ .25.0.° ——
10/17/83 . ..20.0 I ———
_ 18711783 3@l T ==
. 10/07/837 "38.9 . . ° —

© 1o/05/783  .3g.0 -— =

" 10/10/83 . 30:17. To—t-
10/64/7437 34.0 . _ -—

. 09/25/83 31.4 ¢ scilbore/rxcore
drilling  ~

AR300L89

STATUS

Decqmmlssioned
Decommi=zssioned

DecommiSSLQned
Decommissioned

- Decommissioned

Decommlssioned
Decommissioned
Decommissioned

Decommissioned
Decornmissioned




TABLE 3 . .
LIST OF WELLS, BORINGS AND GAS VENTS

BORING APPENDIX = e — S e - : .

DRILLHEOLE LISTING DATE DRILLING STATUS

WELL OR OF LOG DRILLED DEPTH METHCD OF

GAS VENT NO. : USED HOLE
c-10 c 09/28/83 30.0 , sollbore/rxcore ———— -
C-11 c 08/26/83 30.0 . soilbore/rxcore ————— mmn e
Cc~12 c 08/22/83 60.0C soilbore,rxcore _= -
c-13 c . 09/23/83 60.8 soilbhore/rxcore L ————
C-133 C 09/26/83 8.9 —_— - L - -
C-14 C 10/05/83 57.5 i e Decommissioned
c-15 c ~° 10/06/83 60.0 Deconmissioned
C-16 < ‘10/19/83  60.6 - —— B
C~16¢{D) — 10/20/86 60.56 — Decomnissioned
C-16(8) -- --=10/21/83 35.0 —_— Decoiimissioned
C—-16A c lo/18/83 35.0 L - - L m—————— ——
c-17 c 10/07/83  43.0 — f Decommissioned
C=-18 (D} c 01/29/85 49.0 soilbore/rxcore - :
C-18 (S) c 01/29/88  30.0 soil boring ———
C¢-19 (D) c 02/06/85 47.0 soilbore/ricore ————
£-~19 (8) c 01/30/85 34.0 soilbore/rxcore ——
C=-20 o4 02/02/86 145.0 soilbore/rxcore Decommissioned
C-21 o 02/10/86 110.0 soilbore/rxcore ————— -
C-23- c 02/14/86 150.0 . sollbore/rxcore Decommissioned
c-23 c 03/06/86 169.0 ‘. soilbore/rxcore —_—— .
C-24 C 03/06/86 289.0 s¢ilbore/rxcore - ——
c-28 c 03/07/86 61.5 soilhore/rrcore - -
C—-28A lod 03/12/86 72.0 soilbore/rxcore - T
c-29 c 03/14/86 150.0 socilcore/ribore becommissioned
c-30 c 03/11/86 . 72.0 -— - Decommissioned
Druck c /7 170,0 L — Decommissioned
Dug Well - A —-—— ) Decommissioned
E- 1 c 05/22/84 37.0 air track Decomnissioned
E- 2 c 05/22/84  31.0 air track Decommissi
E=- 3 o4 05/22/84 22.0 ‘alr track e
E- 4 c 05/22/84  25.0 air track e
E- 5 c 05/22/84 32.¢0 alr track Decommissioned
-6 c 05/22/84  39.0 air track §ommm————
E- 7 c . 05/22/84 22.0 air track —
E- 8 c 05/23/84 28.0 air track Decommissioned
E~ 9 c 05/23/84  29.0 alr track Decommissioned
E~10 € ___ 05/23/B4_ 39.0 air track ——— e -
E-11 fol 05/23/84  39.0 air track -_— -
E-12 c G5/24/84 39.0 air track —— =
E-13 c 05/24/84. 29.0° air track bDecommissioned
E-14 ol 05/24/84 33.0° alr track Decommissioned
E-15 c . 05/24/84 30.0 air track Decommissioned
E-16 C 05/24/84 . 40.0 air track Decommissloned
E=-17 c 06/03/85 30.0 ©alr track Décommissioned
E-18 c 068/03/85 29.0 . alr track Decomiissioned
E~19. c 06/03/85  36.0 . air frack | e e e

rXcore = rock core drilling
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LIST OF WELLS, BORINGS AND GAS VENTS

TABLE 3

DRILLING
METHOD
USED

" air

air
air

" air

air

Cair
air

air

"'air

air
air
air

Tair

air
air
air

‘air

air

Tair
“air

air
air

arr.

air

"air

BORING . ~ .. "APPENDIX -
DRILLHOLE - LISTING  DATE’
WELL OR- ‘OF LOG. DRILLED DEPTH
GAS VENT NO. T
E-20 . - Q. .. 06/£03/85  36.0
E-21 - . Z.C - 06703785  36.0 -
E~22 .=, .- 06703785 . 36.0
E-23 . T ¢ T 06703785  41.0
E-24 c 06/03/85 . 36.0
E-25". S o.¢ T oefoasss 36,0
E-26 Jc ‘06/04/85.. 36.0
E=-27 - c. 06704785 36.0
E-28 e .- 06/04/85  36.0 .
E-29 ¢ II.06/06/85 . 36.0°
E=30 C ....06/05/85 30.0
E-31. T .7 T06/05/85  36.0
E-32.. .. . ¢ T Q6/05/85° T 33.0
E-33 __. Le 06/05/85 36.0
E-34 g o] 06/05/85  24.0
E-35 C 06/05/85 . 42.0
E-36 ¢ 06/05/85 36.0
E-37 ¢ 07/30/85 . 36.0
E-38 S ¢ 0773067857 30.0
E-3% (D) ¢ ..07/30/85_. 30.0 .
E-39 (S) c.  .07/30/85 1z2.0
E-40 C.. . 03/24/8B6 . 42.0.
E-41. — T € ... 03/24/86.. 43.0°
E-42’ c . 03/24/86 43.0
E-43 C . .-03/24/86 42.0
E-44 c L 03/24/86 T 42.0
Gas: T 1 -0 & " - /4 7774000
Gas T2 C Vi ©"76.5
Gas T 3 - e A 60.5
Gas T 4 c ;s / 36..5
cas T 5. o L4 Il.s
Gas T 6 . _C A 35.0
Gas T 7 c - A - 4%.5
Gas T.8 - R Y A -
Gas T 9 C RV T S -
Gas T10 - AN =
Gas T11 c - /7
Gas T13 TES L= m g P
VARV AR
At
7
: / [ =
o fr
:/

‘air

track
track
track
track
track
track
track
track
track
track
track
track
track
track
track
track
track
track
track
track
track
track
track
track
track
track

STATUS

=

R

Decommissioned

ot et e et

Daecommissioned
Decommissioned
Decompizsioned
Decommissioned

.Decommissioned

Active
‘Active
hctive
-Active
- aActive
Active .
Active
Active
Active
T Active
Active
Active
Active
Active
- Active
Active
Active
Active
Active
Active

AR30C0LI |




BORING

DRILLEOLE
WELL OR

GAS VENT NO.

Gas
Gas
Gas
Gas

T22
T23
24

Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas
GasMW-
GasMW~
GasMW-
GasMW—
GastiW—
GasMWw—
GasMW-
GasMW-
GasMW-
GasMW-10
GasMW—-11
GasMW-12
GagMW-13
GasMW-14
GagMW—-15
GasMw-16
GasMW-17
GasMW-18
GasMW-~19
GasMw-20
GasMW-21
GasMW—-22
GasMW=-23
GasMW-24
GasMW-25
GasMW-26
GasMW-27
GagMW-28
GasMwW-295

IRdEdAgAnE
O 0T

z::ﬂ:ﬂﬁ
b
SO

WoJdamhswp

APPENDIX .
LISTING
OF LOG

NONCO0NoNO0NN0NNNANONNONNRNNNONNNGON0N0N0NAND

TABLE 3 .

LIST OF WELLS, BORINGS AND GAS VENTS

DATE

a4
L/

7/
07/17/86
07/17/86
07/17/86
07/18/86
07/17/86
07/17/86
07/17/86
07/16/86
07/15/86
07/15/86
07/14/86
07/15/86
07/15/86
07/19/86

N R O N
T e G NN

" DRILLED DEPTH

42.0
42.0
43.0
42.4
42.0
44.9
42.5
39.0

43.5

44.2
43.0
42.7
42.0

42.3 -

431.8
42.5
41.7
42.0
42.8

42.4
41.0
42.4

" DRILLING
METHOD
USED

,36"bucket‘aﬁger

36%bucket
. 3e"bucket
3é"bucket
. 36"bucket
.- 36"bucket
. 36Y"bhucket
. 36¥"bucket
36"buckat
3é6"bucket
36%bucket
36""bucket
. 36%bucket
. 3eYbucket

auger
aunger
auger
auger
auger
auger
auger
auger
auger
augar
auger
auger
auger

" Decommissioned

STATUS
"~ OF
HOLE

Active
-Active
-Active

Active

Active

Active

Active

Active

Active

Active

Active

Active

Active

‘Active

Active

Active

Active

Decommissioned
Decommissioned

Decommissioned
Decommissicnead
Decommigsioned
Decommissioned
Deconmissioned
Decommissicned

Decommissio
Decomtigsio
Decommissio

Decommissioned
Decommissioned

. Decomnmissicned

Dacommissioned
Decommigsioned

: Decéimissioned
" Decémmissioned

Decormnissioned
Decommissioned
Decommissicned
Decommissioned
beconmissioned
Decommissioned

. Decommissicned

Decommissioned

‘Decommissioned

Decommissioned

AR300L92
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TABLE 37
. LIST OF WELLS, BORINGS AND_GAS_VENTS . e
. BORING APPENDIX & = -, T T . N

DRILLHOLE ~ LISTING ", DaTeE "~ =" "= pRrIfLING STATUS

WELL OR OF LOG ~ .DRILLED DEPTH METHOD oF

GAS VENT NO. ' USED HOLE
GasMW-30 . T S S -=- 42.9 Decommissioned
GasMW-31 . .7 ¢ S 3 . Decommissioned
GasMW-32 STETT T Ty Decommissioned
GasMW-33 c LT Decommissioned
GasMwW-34 c. S Decommissioned
GasMW-35" ' C . VA Decomissioned
GasMW-36 = = No Record
GasMW-37 c S A Decommissioned
GasMW-38 c VAR Deconmissioned
GasMW-39 ~ c A S Decommissicned
GasMW-40 c Y /- Decommissioned
GasMW-41 c /S Deccommissioned
GasMW-42 c -4 7 42.86 Decommissioned
GasMw-43 C. ./ ¥ 7 Bl.2 Decommissioned
GasMW-44 c . Vaa 45.5 Decommissioned
GasMW—-45 c . Fay s 37.1° Decomnissioned
GasMW-46 c S A 39.6 Decommissioned
GasMW-47 C O 38.%. Decommissioned
GasMW-48 c . VA 4 39.1 Decommissioned -
GasMW=-49 c YA i B Decommissioned
GasMW-50 R S S . Decommissioned
GasMW-51 T ¢ A i Decommissioned
GasMW~52 - VAR Decommissioned
GasMW-53. .- C L/ Decommissioned
GasMW-54 c. VAR 4 . Decommissioned
GasMW-55" ~ TCITITTITTL v T Decommissioned
GasMW-56 [ oA Decommissioned
GasMW~57 C LA Decgmmissioned
GasMW-58 o e S bPecommissioned
GasMW-59. - ¢ PR Decommissioned
GasMW-60 TC Ay ) - ) Decommissioned
HC-31 "C_.. 04/01/86 .. HSauger,wireline —————e- .
He-32 . Z907C "0 Bijoe/ds .. - HSauger,wireline = = =  —~m=-—m
HC-33 . .o -G '04/09/86 " HSauger,wireline ——————r —
HC=34 _- e —04/04/86 " dr.case/rollbit ——— -
HC=35 ;e 8L 204704786 . 4 rollerbit,core = = = 00éw————o
MD1638 - --D ° 01708787 . air rotary Active
MD104L TDT T 08/01/88 “alr rotary Active
MD10SD ‘D 10/03/86 "231.5 ~° 17 . air rotary Active
MD106 - D 7. 0%/15/86 " 'gat4 air rotary Active
MD107S D 01/07/87  31.9 ‘air rotary Active

- MD108I T 09/04/86 ‘139.7 : air rotary Active

MD109D T 05/08/86 234.6 7 ' air rotary Active
MD110 D0 09730788 5502 . T air retary Active
MD111 - D TTT09/16/86 53.0 7 air rotary Active
MO1125 ‘D ... - 08/19/86  65.0 air rotary Active




BORING APPENDIX . ,
DRILLHOLE LISTIRG DATE
WELL OR OF LOG DRILLED
GAS VENT NO.
MD113D D 08/18/86
MD114S D 08/18/86
MD115D D 08/15/86
MD116S ) 08,/20/86
¥D117D D 08/19/86
MD118 D 01/19/86
MD119 D 08/24/86
MD120 D 02/25/87
MD121 D 08/23/86
MD1228 D 08/23/86
MD123T D 08/28/86
MD124D D 09/17/86
MD130S D 07/18/85
MD131I D 09/10/86
MD132D D 05/15/86
MD1332 D 09/18/86
MD1348 D 09/10/86
MD135I D 09/09/86
MD136D D 09/12/86
MD137 . D 09/20/86
MD138 D 08/25/86
MULOL D 01/08/87
MU102 D 08/15/86
MUL02A D 12/29/86
MU125 ) 09/29/86
MU127 D 09/16/86
MU128 D 08/23/85
P- 1 - VRV
P- 2- - ;7
P= 3 - /o7
P—~ 4 - f
P- 5 - AL -
P~ 6 - £ F -
P= 7 - VA
P~ 8 (5,D) - - f/
P—- 9 - VA
P-10. - /1
P-11 —_— e - -
p-12 (s,D) - ;F
p-13 — S -
P-14 -— - /7
P-15 _ _— 77
P-16 -T2 e
p-17 - 77
P-18 - )
PR-1 — e

TABLE 37~
LIST OF WELLS, BORINGS AND GAS VENTS

~ _pRmmmNe  STATUS .

DEPTH METHOD orF
USED HOLE
159.2 - . Bir rotary Active
£8.0 _air rotary "Active
168.2 “air rotary ‘active
57.1 alr rotary Active
153.0 Lair rotary Active
75.0 air rotary Active
77.5 alr rotaxy - Active .
75.0 air rotary Active
8o.1 air rotary " Active
70.0 air rotary active
183.5 _air rotary -active
281.7 - alr rotary Active
36.0 _air rotary “Active
133.5 . ailr rotary Active
229.7 alr rotary Active
95.1 air rotary Active
30.0 air rotary Active
132.7 air rotary Active
232.2 air rotary Active
95.0 T air rotary Active
75.4 air rotary “active. .
82.8 air rotary ‘Active
70.0 alr rotary Active
100.0 air rotary Active ..
83.0 air rotary . Active
lo02.2 ! ailr rotary “Active
75.0 : alr rotary Active
- : - - - . Decommissioned
-= : Decdﬁm'iss.ii"
- : Decdimissl
il _Decommission
- Degqmmlssioned'"
- Decommissigned

_Decommissioned
Decpmmissioned

7:+Decbmmiss;oned

'béESﬁﬁlséioned
-Decommissioned
Decommlssioned

AR300LSE
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BORING
DRILLHOLE
WELL OR
GAS VERT NO

FR=2 -
PR-3
W—-
wW-
w_
w_
W -

W- 6

W~ 7 -
W-8 .
W- 9 7.'..
W-10
W-11
W-12
W-13
W-14
W-15
w-16
W-17
W-18
W-19. . _ .
W-20
W-21
We22 |
W-23___
W-24
W-25 _ _
W-=26"
W-26 (D)
W-26 1I)

e wn e

W=26 (8)

W-27

W~27 " (D)
W-27 (I)
W-27 (S}
W-28
W-28 (D)
W-28 (IY
W-28 (S)
W-29 .

W-29 (D)

W=23 (I)

W—29'(§}7

W=-31
W-32
W-34

rXcore =

APPENDIX
LISTING
OF LOG

Pnccubucunqounu

1
ahoan

|
h.
!
I

hnbhu

anoanon

DoonoanaannNnao
[

rock core

LIST-OF WELLS,

. 06/11/85 200.0
- 03/13/86 268.0

08/12785 _ 14B.0

06/11/85 48.0
T0687/14/85 '201.0
08/05/85 230.0
07/24/85 130.0
07/24/85  30.0°

06,/13/85._ 397.0
08716/85 280.0

08/05/85° 180.0
© 077/26/85 .70.0
L. 06/12/85. 200.0
07725/85 230.0
. 07/10/85 130.0 ..
07/18/858 30.0°
12/04/86 . 85.0
12/05/86 75.0
12/20/85 _ . 80.0 °
drilling

TABLE 3
BORINGS AND GAS VENTS

DAIE DRILLING

DRILLED DEPTH METHOD

' USED

/ i3 ] T - T T " e

CA A A
03/01/84 45.0 - air rotary
03/01/84 ...73.0 air rotary
03/02/84 49.0 air rotary
06/08/84 48.0 . . air rotary
"06/11/84 54.0 = alr rotary
06/11/84 ~ 98.0 air rotary
06/13/84 . 97.0 air rotary
06/21/84 51.0 -air rotary
06/18/84 88.0 " air rotary
06/19/84 53.0 lair rétary
06/15/84 51.0 air rotary
06/15/84 50.0 alr rotary
07/09/84  93.0° air rotary
07/10/84 123.0 .air rotary
07/11/84° 200.0 " air rotary
. 02/07/85 175.0 " air rotary
. 02/08/85 125.0 air rotary
0L/24/85 172.0 air rotary
“01L/25/85  147.0 air rotary
01/24/85 147.0 - - air rotary
62/05/85 ~ 97.0 air rotary
02706/85 . 75.0 . air rotary
01/28/85 72.0 air rotary
01/30/85  72.0 . alr rotary
01/29/85 48.0 = _alr rotary

air rotary

‘air rot./rxcore
- o .~ alr retary
" . air rotary
alr rotary
‘air rotary
.- alr rotary
" air rotary
‘air rotary
air rotary
‘air rotary
air rotary
air rotary
41lr rotary
..air rotary
—~ 7 air rotary
air rotary
air rotary
777 alr rotary

AR300LS5S

STATUS
oF
HOLE

Decommissioned
Decommissioned
Active
Decommissioned
Active
Active
Active
Decommissioned
Active
Active
Active
Active
Active
Active
Active
Decommissioned
Decommigsioned
Decommissioned
Decommissicned
Decommissioned
Decommissioned
Decommissioned
Active

active

Decommissicned
Decommissioned
Decommissioned
Decomnissioned
Decommissioned
Decommissioned
Decommissioned
Decommissioned
Decommissioned

Decommissioned
Decommissioned

Active
Active
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TABLE 3 P
LIST OF WELLS, BORINGS AND GAS VENTS

BORING APPENDIX __ . _ o ) 7.

DRILLEOLE LISTING =~ DATE 'DRILngG_ STATUS

WELL OR OF LOG DRILLED DEPTH METHOD OF

GAS VENT NO. o JSED HOLE
W-35 D 11/21/85  75.0 . Talr rotary ) Active
W-36 D 11/21/85  75.0 . .air rotary ) Active -
W-37 D 06/24/85 715.0 ..  alr Totary Active
w-32 D 11/27/85 75.0 0 air rotary Active
W-39 D 12/16/85 75.0 ;  alr rotary Active
W40 D 12/18/85  75.0 ¢ rair rotary ' Active
W-41 D 12/19/85 . 75.0 ~ ° -"alr rotary Active
W-43 3] 01/02/86  75.0 air rotary ‘Bctive
W-44 D 06/24/85 75.0 _ |  air rotary Active
W-45 D 12/3%/85 _ 75.4 . —air rotary - Active
W-52.° [od . ai/19/86 | 75.0 “alr rotary —————
W-53 " c 08/23/85 75.0° air rotary — -
W~54 o 06/26/85 50.0 . : air rotary becommissioned
W-55 C 06/13/85 73.0 . “air rotary Decommissioned
W—-56 c 12/30/85 85.0 ‘ air rotary " Decommissioned
W-57 o 01/19/85 62.0 . —— : Dacomnissioned
W-58 D 12/05/86 85.0 . ., _alr rotary Active
W-59 D 1z2/08/86 ~90.0 X air rotary ) " Active
W-60 c 01/16/87 85.0 ~ .. _cable toal - e
w603 D 12/19/86 100.0 . air rotary ) Active
W-61 c . 06/25/85 200.0 . Talr rotary _ Decommissioned
W-62 D g8/18/86 . 75.0 . alr rotary T Active
W-63 b 08/13/86. 75,0 ; alr rotéry Active
HW=64 D 08/19/86 75.0 : ailr rotary B active
new well - A — ) - _— - - . Decommissioned
old well —_— N4 - . ) — = ", Decommissioned

AR3COLSH
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TABLE 5
TRANSHISSIVITY OF DIREERENT R0CK STRATA
TRANSKISSIVITY
FORKATION  ROCK 1YPE NO. SAMPLE RANGE AVERAGE
gpd/fel gpd/ft2

YABPERS  SAPROLITE/PEYLLITE 5 140-1740 838.2
BARPERS PHTLLITE 13 108-2119 1293.7
AETIETAN PHTLLITE 2 1703-2640 21615
ARTIETAN SANDSTONE 1 AL 278
LSTIRTAM QBARTIITE | 8700 6700
VIRTAGE DOLOMITE 3 2112-7542 1684.6 -
YIRTAGE/  DOLOEITE/SAKDSTONR 1 2600 2600
ERTIETX

AR300LSS8




% TABLE 6
HYDRAUH.IC TOMNDUCTIVITY VALLES -
SWELL L o HYDRA&ULIC 0 T BRDHROCK LT
MUMBER 0 T T CEMNDUCTENTITY . FORMATION ' .

omsSse. U7

MO LA
MD1OSD .

" Harpers Formation
Harpers Formation

MD1Gs Harpers Formation
MOD1O8T T Antietam Formation
MDLIO20 _ fAntietam Formation
MDL12G . Artietam Formation
mMDLLIZED o Artietam Formation

MDLLSED
MD11&E
MOLLI7D
MD11%
PMILAG, 7 T L
MDIZ2ET 2. LT 2

“Frtietam Formation
e Smtistam Formation
antistam Formation
a0 . Harpers Formatiorr
" Harpers Forfmation

MD1Z4n - "Harpsrs Formation
MDIZELT - T Harpers Formation
MD1320 U Harpers Formation
MDLI33 7 =707 Harpers Formation

HD;ﬁE: ST T T el annes s - oD v Marpgers Formation T
MDIZeD . - ST Ll Harpers Formation
MOEE7 . R

T fntietam Formation

MD1ZTE e Ll Antistam Formatiorn
MUI:b’f’ . T Harpeirs Formation
MULEE = =t HarpdEr s Formation

REFER TO APPENDIX D

NOTE: ..HYDRAULIC. CONDUCTIVITY DETERMINED BY RISING
HEAD TESTS. ) -

- AR30099

FAntigtam Formation
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TABLE 9

PARANETERS FOR INDICATOR CHEMICALS

COMPOUKD ) R0C .. R HALP-LIFE TOxIcITY
(nl/g) SQLOBILITY (days) Indicator Score 2
{ng/1)

't Carbon Tetrachloride T R R

t 1.2 trans-Dichlorethylene 59 6.3 x 14E03 1-§ 1.3 ¢ 10-%62

X Benzene - ~L75 x 10¢K03 1-8 L1z i0-E¥

t Trichloroethylene 128 1.1 1 16+E03 1-90 8.7 x 19-E02

t Vinyl Chloride : o 2.67 x 104E03 1-5 §.1 x 18-R04
Chlerofors i 8.2 1 104843 0.3 - 3 2.0 x 1§-R04
1,1 Dicklorosthylene — .3 5.5 ¢ i0+X03 1-8 6.7 x 10-B04
Hethylene Chloride S BB 204 x H04B04 1.2-5.8 4.3 x 18-805
1,1,1 Trichloroethane 152 1.5 x 10¢803 0.4 -17.10 1.3 x 14-E05

Kotes: . T s R N S S R
1, Half_life in surface water - No data available on persistance in groundwater
2. Indicator score calculated from formwla ISi:=Ci:.Ti -
Rhere IS: = Indicator score for compound;
{i; = representative conceatration of compound: at selected monitoring wells
based on monitoring data ia Table 3 and 4 {units in ag/l for water)
Ti; = toxicity constant for chemical; (units are inverse of concentration wait - {mg/l}-Eoi)

3. t Selected Indicator Chemicals

AR3006508
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TABLE 11

DRINKING WATER

STAKDARDS FOR VOLATILE OBGANIC COKPOUNDS

CO¥POUKD

4CE
{ng/1)

.1 DICELOROETHANE

.2 DICHLOROETRANE

»1 DICHLOROETHYLENE
1,2 trans DICHEOROBTHYLENE
.1, 1 TRICRLORORTHAKE
1,1.2 TRICHLOROZTHANE
tBENIENE

*CARBON TETRACHLORIDR
CRLOROBENZENK
CHLOROETHANE
CELOROFORK
DICHLORCDIELOORYETHANE
HRTHYLENE CHLORIDE
TETRACHLORORTHYLENE
TOLOENR
¥TRICELOROETRYLENE
TRICELOROFLOOROMRTHANE
YINYL CHLORIDE

l
H
I
X
1

Roies: N
¥CL = Mazimem Contaminant level

HCLG = Haximum Contaminant Level Goal
- = Not Available

t Selected Indicaior Cheaicals

.063
002

AR3005135



TABLE 12 .

AMBIRNT NATER QUALITY CRITERIA POR
VOLATILE ORGANIC COMPOUNDS

COXPODED ¥C ¥
dquatic Organisms Adjusted for
and Drinking Water Drinking ®ater Only

1,1 DICALOROETHAKE Y} ]

1,2 DICALOROETEANR 0; (0.94 ug/l) 0; (.94 ug/l)
1,1 DICHLOROETHYLENE 0; {33 ne/l) 0; (33 ng/h
£],2 traas DICELOROSTHTLENR 1] HA
,1,1 TRICHLORORTHANE 18.4 m/1 19 ag/l
1,1,2 TRICHLORDETRAKE 4; 0.6 ug/1) 0; (0.5 ug/l)
*BERIRER 5;{0.66 ug/1) 0:€0.67 ve/l)
*CARBOK TETRACHLORIDE 5,00, ¢ vg/1) §:(0.42 ug/l)
CHLOROREKIERE 488 ug/l B8 ug/l
CRLOROZTHARE A L]
CHLORORORY 8;{0.1% ug/1} 9;(0.18 ug/l)
DICHLOBODIRLUORMETHARR L1 )
KETHILEHE CHLORIDE A L
TETRACELOROETHYLENE 0;(0.8 ug/l) #;10.83 wg/l)
TOLYENE 14.3 ag/l 15 mg/l
tTRICHLOROETRYLINE 0; (2.7 ug/l) 0; (2.8 ng/l)
TRICBLOBOFLOOROXITHARR 54 X4
*VIFTL CALORIDE 0:02.0 we/fl) 0;(2.9 ug/l)

Hotas:
B4 = Kot Available

HQC = imbient ¥ater Quality Criteria

t [omcentrations in parentheses
correspond to aidpoint of risk ramge
{1x18-8}) for potential carcinogens only

¥ Selected Indicator Chemicals

AR308S16
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IPFLORNT LIMITS MODERN RPDES

TABLE 14

PERKIT HO. PAOO46630

Average Narizye Instanteous

Parameter Konthly Baily Narimua
(ag/1) {ng/l) {ng/1}

5-Day 8D 18 20
Suspended Solids 14 20
Jamoniz Eitrogen
[5/1 to 18/31) i {
(11/1 to 4/30) 3 12
Total Phosphorus
as P . 2
Dissolved Crygen 5.0 mg/l at all times
pl 6.9 to 8.1
Iroa 1.8 3.3 4.8
Kanagese 1.2 2.4 3.0
linc §.038 0.075 9.10
Copper 0.69 9.18 .22
Lead §.038 9.075 C010
Bickel §.23 8.5 _ 0.683
1,2 Trans~Dichloroeihylene 0.088 8.17
Trichloroethylene 0.038 0.478
1.1 Bichloroethylene g.0007 §.0014
Eethylene Chloride §.06 0.12
Carbon Tetrachloride 10034 0.0068
Tetrachloroethylene 0.8 0.016

AR300518




AES 204404-0 o I I . - C e -

LV N
oPor r
IT }éalg .tlnga
: B Pattsville ()

)
o 10 rertoﬂ ;...nemuulg SC uy]hli :‘:"‘*-_,
73 ';‘own\- / B Haven U‘ﬁ-lbu

- il ' |es n:/ en i L
sl s %T‘?‘S;!ﬁbﬂl J noe'vhauermue vl : -

= sl T s m-d‘rcmlefpoﬂ 0 1 Cave ?‘2
~ 'LUF- B tBome( Y P ,,':",‘_ i oA
i o ucmlu d
o [
C{ ~ ,aot actioe oo ’\ Bla
Hamim ] - G - .I'luu'. rein § Befmnl& '°°" -
D Gretie (0 mm" e, M } o
ratown i rioere e Y Fomer: ]
~ m‘e SBAE  Comeed b L ON nC| -
lIM!.(JZ-on N 3 b werger Mamesicat u D ureﬁd
3 Qi
@:'{7"‘:.3‘,"& LEE“ W%"Q@T Robescmrﬂxwasf | EAD]N‘G(
(hﬂ:lﬂ MO Soe NS - DFI'IISSI - _
non o ot ,,_werm:rs e t én =
5 \- s 4? 3 Annwli renters @ o n: mouf' SmkmE " T =
Oemﬂ/ 3myra fohana GANFI) Distiie s i’ummoShl"l it
= b 2 erqdpxe. ndupu q Vinarmom horst v ismester _ .
- »' I Blarriport
s o 1 Camebed ‘Wf} " Cbm/\snrr..\.m
CHOmmetsiown MiLo” - ‘-—-\.. £t -
RE 'E erford g\%‘( Q“ 0@0«:\1 — N o
. 44 Steelfqn I 4
) town . ettt S u-r ',""-’i"“""
.
g ' Gm [Rcuniervita \ N
T3 .-4)*’ i .,
® "' S 1 - ville . wnnerite ire e Eonrata r
3 Rwal o Mus 73 o
2earSPILRES snjwmnu a"‘.’.:i"'m"" Liti : p A mam.
o ”, Ger |
a:,m-é uu-&j \e + OMIT 3 P@C e ?: v”er ) ,"'-‘Fl' . - i eson. o {22 N
B 1 Iown —Oghita - Saoft‘ * iy Brownsk, “:"o:/ Rl ;I. riied e --
Ea VS mlc:h’rr e-s- =5 \:""W"' /ereems‘ o o E(72 et 'baon vt g A : — .
v burg ey 3N » . @ GaPetersturg \ulle 4 N Honey.—.
! "“"I/ Difis \ AMamoma Liwn TSR aiey @ ML Joy™s I \‘(‘Ji__ & - Peatid et
[\t ru\.‘_.d:r w0 73 _~-sfﬁ"n¢s ) Hbl ee Manm@&&"gs‘"“{q Aipok [ b b B
<ﬁ"rlv'“tln'ﬂm-ﬂ G{'" '"f-’"‘" o @ Jsfean @, Marid Silver Sor .‘umﬂ:; A Wharera
- A i ;i 3 Iy o
el \ “’m“; “)”?d ‘;m; [3‘ & Wl-lnc === ‘GG‘ ; L) " »a.-mu ¢ (=" -
G " G0 “'Z‘ms' 5“"‘"" Wrrghlswl - 4- ot i
View 'Em un’:e G L kNCASTER
Q' }‘ wau;kgrﬂuﬂs =22 .
o2 Wllersville: R
n_/ o

2
4Mcd~)y Ve Brmﬂuﬂ
1\Shen-,'siuwn & Pt g A;c;:m =
) CRERCY At (e :
. rtuestaw[a gt S
o .

S
LIE )

PENNSYLVANIA

Scala: Oae Inch: spprozimately 19.5 miles

miles; § 5 1] 1" "
. h

PR

33

Inches: 8 t 2

o8No. 883-6020 | SME - AS SHOWN

= eam __[w qimoer ] SITE VICINITY PLAN

creckeo JER, T | ows No gg3_g0aQ.1

Golder Associafes MODERN LANRBIJ ]S | g " 1




a7 APPR xn ATE\@U}:
RMITTED LANDFILL F CILIT

Y'.

ff*j SCALE : 1" = 2000’
T S e
08NO,  883-8020 |SAE  AS SHOWN
orAwN MRM e 1/e/er FAMCw_%%Eﬁgé:EgﬂL;LAN
CHEGKED fcﬁ( owe NG 263-6020.2

~
hed
L
-
hcd

Golder Associates

MODERN LANDRLE 3 NN

2.0

2




EZCOCHY THIONVT NUZQON B $3}D}00SSY J3pj0Y
L £'0209-898 ou-omo § QaINIIHD
l_|30><l_ »l—u_l_—oqm | 18/01/11 s NV3  wavio
008 = .1 34v0s 0Z09-€98  on aor

30NIJaISAY
/ swalad
, ol

AHYLNAIHL NH3LEVY

X33HD
S Zraaun

Q-J0rrQzZ 3 ¥




— ANINIOVYNYI TV.LNIWNOUIANT QHONX I :HONIHIITH

©
[V
< B
O |
" O b= jm
i ow vy
_ i - > o,
YLD AL 049 000052 QLA
N3443 KIVOHOD3S NOI Y3V ol
[ D N D
_ T w |2
_ ?E |5
© INVIVNS3dNS o o O« iz
. , - , \ iy 0
: 390N1S NYNL3Y 1 o % m
- |8
SSTUd : LS
¥ALTIS Y ; _ !
ANVL ONIQIOH r e .
I0UNTS ONIISIXE oL ,w A
A
v b
390n7S HYNL3Y ) )
. e B
i o<~
[ ~|lo|©
_ Zis| L] W
b . ) . oo b i
< ¥ITIIWD ] ANYL Y T ILLITgS ¥l o
INan443 AYYONOIZS NOTLVY3Y  [08D 10007053 yory | 15
R L_ z: H .. u w
HEETE I Jlela 1 Q
” . V! o “.Av —..A- ..Wu s
. T“. ! i LV“., h w o Q s
v . D R 1<t
. , WALSAS KEFD/SAHA ONLISTXA houd ol |
Eﬂ&w%&az%“m%ﬁxwh (43 05T} Gdd 000*005 & | ®
Oix| Yo
Pl NI
®|= O
o~ INJ D
8 v
. 2
812 |8
N _ —
I




INIWIOVYNYIN IV LNIWNOHIANI QHONX3Y ‘3ONIHI3Y "
<
o P~
¥ G Y
9 [E
0 D s e H
L oo W
- - T T T T e T T T T , 4 ) n_‘lu
o | ] £z5
(¢ 3unor4 335) , L 5 <w
I “ V504510 | -
WILSAS LN3WIYIUL [ S _ TII408YT 0L * &) < k= T
ILYHIV3T WII907019 : 0418 : A ) no 2| k&
| ! 3L 4 R M 5 S ANn
_m | et s 3
A IHIN3LYIIC SR ol =
| ” | & 390M75S T TS PR RO R S 35 E|x
b i _ W L 'l | W
m i ; C | i R AT . _ ()
“. SRS IO SR B e 9o |
T ; L YINTHITHL I DS
F e - i ] 390mS : myivians | 1 W
et L cnl -t H3HI/S AR P x
5 L0 Teans | A I
o o T nana/sand | : m
| iourddruss ! SEINICN v S I |
T ALIAVED L S ¥3HAT0d ol | : NN
| a | . 4 , 3 LVHONNOU9 ~|S
i Iy d01YyVd3s | | N <|® m
| Y 31¥1d | 3LVIVIT S|d|e| v
- MIAVYY W i Hdo 0S¢ 2 dio|@
30UVHISIO, . d VB =
bot™ | —— 049 000005 ] O
| _ 0L \¥vdas e | ©
| _ st T VI — SR 4w (s ] Q@
_ Lo ALTAYYD : b o o 14 |3 iy
_ ERRIL Lol T wonvzowsioan ) 5 |8 0
_ fid B I _ <
I _ ‘— HOILYINI2014 l
b vinom ! & o
_, § 20 FELLSAS TVOINAD / TVO15.0id " ols|yvo
e e e e e e e e e e L E(N A
ol O
4 )
. ]
AHIE
BHE
. 5




ATLANTIC

' 500 1000
N — - KM

T P S GEOLOGIC PROVINGES IN
CHECXED K&,{:’& ows NO. 883-8020.8 EASTERN NORTH AMER'CA

31857

Golder Associates

AR 30053%

8




e

[ ¢ 32 SUUE HHiaany Nu30OW

wunsid

S9}D1005SY 49p|09

OILYWIHOS MO1d §S3004d

G'0209-£98 onoma M§ QIANIIHD
187/Li121L atva Wv3a NMYNG
vl 39S 0209-€98 -onsor

f— N3NV IV 300075 .
OIYILVMIA 40 TVSOJSID TYNLS

AVQ/5017105 91035 » ONIGYDT]
WO L9281 = ALIDvdyDd 3ALLD3AA3
dOL IN00- HOLLI0E ANOD .St
O-82 * Hid30 TIw J0iS
L= = vig

MNVL ONIUI0H 390078

WOVHHAYIQ HIY
) 5d 001 » O¥H DINVYNAG TVLOL
W'D 09  H013

SdinNd 0333 $534d ¥3L0d

»

L 4

EX TR ECCIEEISIE]

v NAOOM0T8 350D

€+ d'H

140k = AVIH JIKYNAQ IVLOL
W'D 001 = A0
:SdMNd dANS
WD QO » ALIWYD JAILDIA43
W0-9 = H1d3Q Tivm 3015
0-8 =i

NIAEM /4D 61 » NOLLDNAOH FD0MIS

3A%0N1S FQXOHAAH TVL3H %0E = 443

: 3900118 J0IXOH0AH WLIN %E = 4Nl
mdc‘mcku.._m«oz«mxww.oow-»tugdum);um.tm

WOVHHOYIG HIY

dRNS 31SvM 553004d

-4 0-61% 2-6 = AZIS VIWHIAO

L4 O OQV3H JIWYNAG WIOL

§53ud ¥3LNJ

‘W
Wd'D

‘Wd'S 02 2 MO
Wi H3J5NVEL 350178

"S-G5k 1V D35 = %Vid»

‘Wd'9
4’9 Ol¥ 1V D35 21 AVW
GO2 I¥ D35 O'bZ s JOVHIAY
INIL NOKLNZL130
w9 8« ALIZVAYD FALLD33ST
.0-5 X 05 8+1= 321§ TIWHIAD

SHIAGWYHD X1W HSVd

99,A0N ‘Q3Lva “ONI "LUVH=-1HVHONE :JONIHISTH

NHNT0D BILvs — ‘2%
N3G ATIWWHON — ‘O'N
Q35070 ATIVNHON —~ 'O'N

TS31ON
[OL S2:0HLYH HILUM/HIV
.0-0F » LHIIZH DNINDV
0-9F = IHOI3H TYHIAD
Db ¢ VI0
SHAddINIS iV
§=dH

L3 1p = Gw3H JINYNAQ TwlOL

WE'D 012« MO

0L10% QENJdINS %00

£rdH
DM, L s INNSEIY
W'D 00E2 « MO

1S51EL

> — . - SJWNJ 0334 H3ddIULls gV SUTMO TG TV -
£ :
L/
ISR S j— ! A
b1 - 'y N/
ol - v
- HAXIW P |
lw L J L
ﬁwl-.* w4 O m d v SETAAE x@' - ’
£% . R !
m= H _
-IW -.TO— o
[ R HITI0HLNGD HE } H3TI0HLNGD H 9
Q O O | §
: N
I
W'D SEb 1Y NINGZ +NYId ® R . Fy
WD Oy LW ‘NIW 82 » 30WHIAY »
w9 #98°1 t_mﬂaw mw‘_&wwwm “IVCEHZ = ALIDVIYD FAILIE 443
v9 #9EC"I1 s JO-8 1 H1d30 1M 15
.0-92 = Hld20 o..._M; mm__m . o ua..o-.w_,u m.m_o !
: e MOTIUIA0 AONOHANA ;
WD GG v DS 6L WY A ; 738 LI NOILONGSY HO .
MNVL NOILYZITVHLNAN .:m.wawmmﬂ_%.%mwm_m mwmum.mwﬂﬁ . ;
A WD TS/WID 090 % _ "
‘3HIL NOUNZL 30 L AL LR R WAOEEY LY 45/ WD B'9= ¥vad >
VI BES + ALIDVAYD IANIIL4T WD U02 iy TS/ WADDE O - 30YEINY WEOBIZ 1V S8/ W Db'E = XM ORI TET R G EEEE]
HOTH 0~ ¥ 05, 0-b = 3215 1TWHIAD 1ONIGYOT DNVHOAH WdD S5 1Y 45/ WAD 0L H.Wuqmuaq 00 TIYALND
¥ -ONIOVOT DIMYHOAH
SHIBNYHD NOILYINo01d <55 1Y 5 EE0 = YARY ILvd JAILDTLST mﬁqm o1 = i
. i | WB-B ¥ 2511 01- 6t = 3NS5 TIVHIN0 45 pe VAt N e
. 1 SH3INL13S ALvid ALIAVYED 0-6=vig
) SH31714 ONVS
1
31wy NUMNL3Y NY3d LY :
LINA ING HONOBHL M0T3 T1v= MO Xv3d e .
! ]




|

*ONI ‘NHOH-LYVHONG :3ONIH343Y

LSGIE

4
B
14 €0
E= (b
<i |
2w |2
o> ol
Zn®
2.2
[ 2z
. | K
IDUVHOSIO NOOOV aE
wrauis S L l._ oNLL3s[ T 7] << - M
NOILVNINOHD e @
_ O o)
——— — — — ——— > —— =
4 .
PR
T ] <f[~|O
. | wz_: 3 m 3| w
| _,..t — = | @ W_ -8
- 0
| NOOSY T oY | \ /r 4 x_z/ g .m
| . — — e vl o2l O
NOILVH3Y &lt_ wszm_m_lm. / <+ \HSV \.&.m.mbq;oz:omo ACRTR R
| N ALELE K%
| L. - I._ * NOLLYINO0013
| | | ANE
L I ke
|
o= o
© N\ ©
[=}
: w
——— e — S |8 [s




&
¥
-
5
B

A

€ €xs

WRIGHTSVELE
SYNGLINE
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ALONG STRIKE
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ANTICLINE
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OVERTHRUST ANTICLNE

LEGEND

Formoation

Symbol

Thickness{ft.)

Character

Lower Ordovician

Conestoga Formation

300~ 1,000

Limestone, argillaccous in places, thin. and thick-bedded with
thin partings of graphitic shale. :

Ledger Formation

1,200k

Massive granular gray dolomite; chert horizen occurs near top
of formation.

Kinzers Formation

160- 400

Upper member—earthy lirestone ,nonﬁp.:m.nm dark argillaccous
layers; middle member—limestone of variable composition;
lower member—dark shale with earthy limestone.

Vintage Formation

500- 8OO

Upper part of formation is primarily pure fnc-grained limestone,
finely banded or motiled by wavy dark layers. Lower part of
formation is chicfly a blue knotty dolomite.

Lower Cambrian

Antictam Formation

109~ 200

Fine- to medium-grained phyllitic quartzie.

Harpers Formation

800-1,000

Dark-gray quarwzose phyllite; contains beds of dense green
ferruginous quarwite and magnetite-bearing gray quareite.

Chickies Formation

400~ 900

Massive, prominently bedded, white vitreous quartzite north of
the Stoner overthrust. Black shiny slate with oumerous thin
plates and thicker zones of quartzite south of the Stoner over-
thrust. A basal conglomerate member made up of quartzose
conglomerate, feldspathic quartzite, and interbedded black
slate is present north and south of the Stoner overthrust.

Moetabasale

@)

Onm.\mur.wnnn:E_u__smm_._.m_.wxronsd_n:anunsmu.rEo,n_..nm:..?s
green epidote. : . .

Precambrian

Voleanic slate

mg

@

Blue and dark-purple sparkling sericite slate, in _umz amygdaloidal
and containing dust-like particles of hematite. -

Metarhyolite

myg

)

Fine-grained hard dense metarhyolite with or without pheno-
crysts of feldspar and quartz. "
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SYMBOL DESCRIPTION

che2
chB2

GeC3

. MiD3

Chester silt loam

Chester silt loam °

Glenelg channery
silt loam

SLOPE

8% —25%
3% - 8%
8% —15%

Manor channery loom 15%~25%
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1. Deposition and Lithification

ROTATION ANTICLINE
~ OF SYNCLINE

SITE OF ___—
NEXT RAMP
[ \‘ ,/' NN i
\ THRUST SPLAYS -
i — s - RAMP THRUST
2. Development of Thrust Fault and Ramp Anticline
g —— —
ROTATION
OF SYNCLINE
WEDGE
FOLDED THRUST
REFERENCES - ._3. Rotation of Synclinal Wedge

ELLIOT, D. AND BOYER, 5.

MITRA, 5. {1987) RE

P563%-590

PETRO. GEQL., V., 66 Pl156-1230 R

MECHANISMS AND STRUCTURAL STYLES IN THE CENTRAL
AFPPALACHIAN OROGENIC BELT. GEQL. 50C. AMER., V. 98

PAMSEY, J.G. AND HUBER, M.T. (1987) THE TECHNICS OF
o i

-
ACADEMIC PRESS, LONDON. PP505-559

(1982) JHRUST SYSTEMS AMER. ASSGC. .

V. O [:3 RMATLON

. JOBNO. 863-6020 | °°MF NTS
N oSG [T 11/9/87 SCHEMATIC DEVELOPMENT
CHECKED W{'{ - - DWG ., ND, 863"’6020.15 T OF RAMPED ANT'CLINES
Golder Associates MODERN LANDRIA 2 1 4 5i43™ 15




T
¥ e

A F 20440C-D

LEGEND

620 GROUNDWATER

ELEVATION

CONTOURS (FT.~MSL)

" e == G60 = = |NFERRED

GROUNDWATER
CONTOURS (FT.—MSL)
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CONTOURS BENEATH LANDFILL

BASED ON SEPT. '8l -
WELLS Al, A2 & A3.

FEB. '82

JOB NO, 8@!88

SCALE _.-....MUOO.

orawN EAM

DATE 1 \._O\mﬂ

—

CHECKED Nﬁ\hﬂxﬂ

bws. N0. 836020, 16

GROUNDWATER POTENTIOMETRIC

SURFACE CONTOURS

Golder Associates

FIGURE .‘m

MODERN LANREIA 5 3,




!
f \\SE’RINK}FJJT

I
1

A

OF PERMI

LY

-8 :
e !
~ \ I
A [
" [
3, .
o

_ APPR;(')')—(W_!"ATE‘*B;@ U‘r‘:D R

TTED LANDFILL FACILITY =" %
I '.v : 5n

A

I

{
b
af

Ll

s"]

7 -
‘ RESIDENCE

o aw 2

A\ e e \L |

. 5 _\‘\ . : ] .\l L-p 0\ “‘.-'

i : \ AR "3 J'f?_uP %z"h “:'\ aE' _,DEE_,G/EJ WL ‘,

! W\ : .S B W/
3 . . \

...' "

dnpra’
£ i

£
!
W
3

Y

.

VWS

ey

n I",é o

.1
e
i
oy

.

LIS

Uhee

ERS

-

. - ,!’
. o FE

P e (T C TN

i NO.  B63-6020

SCALE -AS SHOWN

ORAWN MRM

DATE 11/9/87

CHECKED KCCK

owe No 8E§3-6020.17

LOCATION OF DETECTION
POINTS FOR FIT REPORT 1982

Golder

Associates

MODERN LANDFRL) 0 c o

FIGURE 1 7




I~ Toluene

“~}.-Carbon tetra-
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methane
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"a.__'. \__.‘
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ethane ;
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. f'g
", }-Chloroethane ‘ 3
L™ °
- ]
“Benzene O
; e

Vinyl Chloride . .

‘ﬁ“l.l Dichloro-
ethylene - ;

*4{31.1.1 Trichloro-

ethane

:"1.2 Transdichlor-

ethylene

._~{Trichlorethylene .

* ™ %, 1.2 Dichlorethane

afﬁﬁ _'-1;i Dichloro- g
A “— ethane !
R .. “fMethylene i
T — Chloride !
L I TR T o
b (R [ 1 '
Frequency of Detection (Number of wells)
NOTE: : S o
PROM 4th QUARTER, 1988 DATA
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EPA —— P ADER REMIIL
.  REGION IIL _'_—I CONTRACTOR
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COA |
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-

MODERN TRASH
REMOVAL OF YORK, INC.

c ﬁ%ﬁ%?hv‘ PRIME RUFS - PUBLIC RELATIONS
zLA Bb_n__A,.-_r_,o RPY CONTRACTOh CONSULTANT
T TO BE (IF NEEDED) _
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(F NEEDED)
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PADER/EPA APPROVAL OF WORK PLAN
SELECTION OF RI/FS CONTRACTOR ey
PADER/EPA APPROVAL OF CONTRACTOR —

PHASE t RUFS
TASK 1.1 INITIAL PROJECT MEETING . D
TASK 1.2 MONITORING POINT INVENTORY & SITE VISIT (|
TASK 1.3 REGIONAL AND LOCAL AREA INFORMATION REVIEW —
TASK 1.4 CONFIRMATION OF DISPOSAL HISTORY p——d
k
[
T

TASK 1.5 GEOLOGIC STUDIES

TASK 1.6 HYDROGEOLOGIC E(mm._._ba.._.oz

TASK 1.7 ENVIRONMENTAL SAMPLING |
PHASE IA bmfeeesfsansarrannnns]
PHASE I8 m, p—fecercisencederes]

'TASK 1,8 IMPACTS FROM IDENTIFIED ROUTES OF EXPOSURE F -4

TASK 19 EFFECTIVENESS OF GROUNDWATER EXTRACTION SYSTEM W_ i

(e |
{
TASK 1.10 DATA ANALYSIS | . ——
|
L
]

alla

TASK 1.11 RISK ASSESSMENT

TASK 1.12 DEVELOPMENT OF REMEDIAL ALTERNATIVES
TASK 1.13 DRAFT PHASE ) RI/FS REPORT _ —f
PADER AND EPA REVIEW i TLw
TASK 1.14 REVIEW MEETING AND FINAL REPORT PREPARATION | L
PADER APPROVAL TO PROCEED g

PHASE Ii FEASIBILITY STUDY w | “
TASK 2.1 WNITIAL SCREENING m _ | —
PHASE Il REMEDIAL INVESTIGATION |
TASK 2.2 COLLECT ADDITIONAL DATA — -
PHASE Il FEASIBILITY STUDY . I [ |
TASK 3.1 EVALUATE FEASIBLE REMEDIAL ALTERNATIVES : : : W m ”” | | | _ ,
TASK 3.2 PREPARE DRAFT FS REPORT ., W ,m | | S : _ o ,
PADER AND EPA REVIEW : .. A , o _ . o

- PADER AND EPA MEETING | : ,, S | “ o P o
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December 1987 APPENDIX A-1 863-6020

MODERN REPORTS

1. REWAI, 1975. The Feasibility of Utilizing Shallow
Pumping Wells as a Primary Leachate Recovery System for the
Modern Landfill.

2. William E. Sacra and Associates, 1976. Erosion and
Sediment Control Plan for Modern Trash Removal of York,
Inc., Sanitary Landfill and Construction of an Industrial
Waste Treatment Facility. _

3. —-E & E, 1982 {October). Preliminary Assessment and Site
Inspection Report. - T : N -

4. AGES, 1982. Hydrogeologic Study, Modern Sanitary
Landfill. L o S ] o

5. AGES, 1982. Hydrogeologic Study, Appendix 1 and 2,
Modern Sanltary Landfill.

6. AGES, 1982.. Hydrogeologic Study, Installation of
Observatlon Wells A—S and A-6 and Extension of Wells A-1 and
A_z . -, - T - . .

7. AGES, 1982. Report of Laboratory Analysis of Selected
Sampling P01nts Collected June 23, 1982 at the Modern
Sanitary Landfill. o - -

8. AGES, 1982. fTreatability Study, Groundwater Wells A-1
and aA-~2, Modern Sanitary Landfill.

9. AGES, 1982. Long Term Pump Test, Druck Residential
Well, Modern Sanitary Landfill. : - —_

10. AGES, 1982. Hydrogeologic Assessment of Frey
Re51dence, York County, Pa.

11. _AGES, 1983. Western Interceptor Study, Modern Sanitary
Landfill. o _

12. AGES, 1983 (Aug.). Analytical Report for Modern
Sanitary Landfill. R S

13. "AGES, 1983 (Nov.). Analytical Report for Modern
Sanitary Landfill, = ~ oo o - '

l4. AGES, 1984 (Feb.). Analytical Report for Modern
Landfill. — o , _

15, REWAI, 1984. Modern Landfill, York, PA., Phase I
Investigation of Leachate Collection Alternatives in the

" Westsarti Perimeter Area.

AR30054y
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16. AGES, 1984 {March) Analytical Report of Modern
Landfill. ... " .o T

17. REWAI, 1984. Phase II Investigation Interim Report,
Installation of Groundwater Interceptor Wells in the Western
Perimeter Area. e

18. AGES, 1984 (May). AGES Laboratory Ana1y51s of
Groundwater Samples Prepared for Modern Sanitary Landflll.

19. NUS Corporation, 1984 (June). A Toxilogical Review for
Modern Sanitary Landfill. :

20. EPA, November 1985. Site Analysis Modern Sanitary
Landfill, York County, Pennsylvania. T5-Pic-85126 Prepared
by the Bioneties Corporation, Virginia. )
21. REWATI, 1985. . Phase I Investigation of Leachate
Interceptlon Alternatives in the Northern and Eastern
Perimeters of the Modern Landfill, York, Pa.

22. Golder Associates, 1985. Evaluation of Leachate
Interception Alternatives. . L S o o

23. REWAI, 1985. The Importance of the Modern Landfill to
the Solld'Waste Management Needs of South-Central
Pennsylvania. .. . o

24. Buchart-~Horn, Inc., 1985. Concept of Development,
Biological Treatment Alternatives at Modern Landfill
(Draft).

25. Buchart-Horn, Thc., 1985.. Report on -
Leachate/Groundwater Treatment System at Modern Landflll

Concept Development Plan.

26. Technos, 1985. Evaluation of Hydrogeology at the
Modern Landflll York, Pa. . . . _

27. Chemical Waste Management, Inc., 1985. Plan for On-
Site Managefent Activities at Modern Trash Landfill in York,
Pa. Documentation for PCB Removal at Modern.

28. No Ref., 1985. Report on the Effect of Post-
Construction Stormwater Runoff from Modern Landfill on the
Downstream Structures Across Kreutz Creek and its
Tributaries. e e e ,

29. REWAI, 1985. Examination of the Deep Groundwater Flow
System, Eastern Perimeter, Modern Landfill

30. REWAI, 1985. WesStern Perimeter Groundwater Interceptor
Well System, Initial 6-month Start-Up Report.

AR300545
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31. E & E, 1586 (May). Draft Remedial Investlgatlon/FeaSL—
bility Study Work Plan RI/FS.

32. REWAI, Draft 1986 (Updated 1987). Geology of the -
Northern Expansion Area of Modern Landfill, York County, Pa.

33. Fred C. Hart Associates, 1986 (April). Geotechnical
Evaluation of the Modern Landfill Facility, York, Pa.

34. Fred C. Hart Associates, 1986 (September). As-Built
Documentation Gas Control Well Installatlon, Modern Sanitary
Land£ill.

35. REWAI, March 1987. 1986 Annual Performance Evaluation
Report for the Western and Eastern Perimeter Groundwater
Collection Systems of Modern Landfill, York County, Pa.

36. REWAI, Draft 1987. Modern Landfill, Eastern Perimeter : L
Groundwater Collection System, Construction Inspection
Reports

37. REWAI, Draft 1987. Phase II Investigation, Design and
Start-Up of the Eastern Perimeter Groundwater Collection
Weall System of the Modern Landfill, York, Pa. - :

38. Delta Geophysical Services, 1987. Geophysical
Investigation, Modern Landfill, York, Pa.

39. REWAI, 1987. Monthly Monitoring Report Modern
Landfill, York County, Pa.

AR300546
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Referénce 1. . REWAI, 1975. The Feasibility of Utilizing
Shallow Pumping Wells as a Prlmary Leachate Recovery System
for the Modern Landfill. o

REWATI has concluded that the collection of all
leachate generated by the Modern Landfill that
would naturally enter the groundwater flow system
is feasible by  the use of four or five
strategically placed pumping recovery wells and a
western perimeter collector trench. The veolume of
pumpage required to assure such capture will vary
in accord with the volume of groundwater recharge.

Reference 2. William E. Sacra and_Associates, 1976.
Erosion and Sediment Control Plan for Modern Trash Removal
of York, Inc., Sanitary Landfill and Construction of an

. I‘ndustrial Waste Treatment Facility.

This plan, prepared -by William E. Sacra and
Associates, notes that grading at the Modern
Landfill should be held to a mimimum, as excessive

grading may affect groundwater.

Reference 3. E & E, 1982 (October). Prellmlnary
Assessment and Site. Inspectlon Report. = —

This Ecology and Environment (E & E) report reviews the
FIT Region III site inspection which was conducted on
June 23, 1982. ’

Recommendations by FIT Region III are as follows:

- - Periodic sampling of the nearby residential wells be
performed . .to monitor  off-site _migration of
constituents. - . o _

. - Due to the reports of groundwater and surface water
being used by area farms for livestock and irrigation

purposes, additional sampling of these sources should

be performed to determine the potentlal impacts upon

these targets.. - . -
AR3005L7
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- Upon completion of the AGES study, it should be
determined if the leachate c¢ollecion system is
completely effective, '

- Since the groundwater is discharging directly into a o
tributary of Kreutz Creek, reactivation of the on-site
treatment facility for groundwater treatment should be
investigated.

- Remedial actions to correct the groundwater problen
should be investigated.

Reference 4. AGES, 1982. Hydrogeologic Study, Modern ; _ -
Sanitary Landfill. ) ' - -

The site is located in the extreme northwestern edge of -
the Uplands Section of the Piedmont physiographic

province in folded, sheared and faulted Cambrian

bedrock units associated in general with a major

structural feature known as the Martic Overthrust. o
Although the principal overthrust block _is to the .
sountheast of the site at least two overthrust features .
have been recognized in the immediate vicinity striking
approximately N50° E with the overthrust to the
northwest. The sheared planar features dip at a gentle
angle to the southeast. Topographic features such as
valleys, stream channels, springs, etc. reflect the
existence of faulting at or near the ground surface.

Rock units exposed on or within proximity of the site
boundaries consist primarily of the Antietam Quartzite

and Harpers phyllite, both of Cambrian age. Overburden

consists of colluvium, residual soil, and a regdlithm

that varies in thickness depending on the mineralogical
character of the bedrock units involved. . Bedding

(relict) usually parallels the schistosity and in this

area dips at high angles to theﬂNW'andVSE,mpaiptaihing

a NE strike. Joints and fractures are predominanﬁ in .
o the weathered, upper zones of the bedrock._
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The - character- of ~the-. fault planes "~ is not- well
understood; " "however; - .considerable mineralization,
shearing and . brecciation usually accompanies such
movement. ~In the 19th century, deposits of limonite
(brown hematite) were worked along the fault zones,
where the ore was precipitated from circulating ground
water,- particularly in _the iron-bearing Antietam
Quartzite. AGES notes it is entirely possible that the
deep trench, noted in the original topography of the
landfill site near a projected fault zonée may have been
a test trench or exploratory excavation for the
commercial. extraction of iron ores.

AGES also concludes that ground wateér beneath the main
portion of the site is believed to closely follow the
surface .. contours. at or - ﬁear . the overburden-rock
contact. -However, in the higher .(southern) end on the
landfill area it is felt that the occurrence and flow
patterns of ~ the - ground water . are influenced
significantly by the character and structure of. the
bedrock as mocdified by the thrust fault zone which is
projected .into the site probably in contact with some
portions of . the landfill. °~  Although not -~ fully
understood at “present - these features may  have
contributed to the transmission of landfill generated
contaminants to nearbf wells or excavations penetrating
the faulted rock.zone. It“is qénerally'believed that
ground water is found mostly in the rock fractures in
both the Antietam and Harpers Formations in higher
elevations. . In that portion of the site located on
lower slopes ground water levels approach the surface
and in places discharge into tributaries of .Kreutz
Creek as spring or seeps.

Reference 5. AGES, 1l9s82. Hyd%dgeologic=5tudy, Appendix 1
and 2, Modern Sanitary Landfill. oo
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This AGES report is a "continuation" of the previous
AGES Hydrogeologic Investigation (ref. 4). This study
includes: - : ; - -

a.) The performance of an extensive areal .
reconnaissance. S : . -

The drilling of additional monitoring wells. 5
The performance of a pump test. -

o0 u
et N

Qualitative sampling and anayses. -

Reference 6. AGES, 1982. Hydrogeologic Study,
Installation of Observatlon Wells A=5 and A-6 and Exten51on
of Wells A-1 and A-2.

This AGES report presents the installation details for. .. .. .
two (2) additional monitoring wells A-1 and A-2.

Monitoring wells A-5 and A-6 were incorporated into the

site ground water monitoring program, at the time of .
installation. '

As per _AGES well installation specifications
(Appendix), Rock Quality Designation (RQD) was used to . N |
establish the unfractured Tock zone. Fer monitoring
well A-1, continuous rock was encountered beginning at -
a depth of 124 feet with a RQD of 98 percent being
reached between depths of 140 and 145 feet. “Foxr . .
monitoring well A-2, continuous bedrock was encountered
immediately below the existing steel casing with a RQD

of 60 percent being reached between depths of 65 and 71
feet.

Reference 7. AGES, 1982. Report of Laboratory Analysis of -~ -
Selected Sampling P01nts Collected June 23 1982 at the : =
Modern Sanitary Landfill. - S - - -

This AGES document reports the water quality data for . -
the following points, sampled on 6/23/82'
-Druck Residence.
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-Peters Residerice. _ - . =, .
-Frey Residence. . . .. . ... ..
-Spring House "AY. R . =
-Spring House "B". .. L
-Surface water sample. in unnamed tributary of Kreutz

Creek approximately 200 yards upstream from treatment
plant discharge. , S

-Surface water sample in unnamed tributary of Kreutz
Creek . at the discharge of the treatment plant.

-Surface water sample in unnamed tfibutary of Kreutz
Creek approximately 200 feet downstream from the
treatment plant discharge. - '

-Well B-1. E
-Well B-3.

~Well B-15.

-Well A-2. . o . o
—Well A-1. '~ =~ . o= o=

. -Surface .sample identified _as “Northern Tributary,
upstream. : - - :

-Surface . sample. 1dent1f1ed as Northern Tributary,

downstreamn. - R e
Reference 8. AGES 1982. Treatability Study, Groundwater

Wells A-1 and A-2, Modern Sanitary Landfill.’

This -AGES report evaluates proposed procedures for
removal of volatile . o6rganic .compounds found in
localized groundwatér pockets located beneath the
Modern Landfill. o : ' }

AGES has made- the following conclusions based on this.

study:

1) Alr stripping for VOC removal in water drawn from wells
A~1 and A~2 appears to .be the most effective and

. economical approach. i N

2) Differencés between a simulated on-site lagoon and a
transport vehicle as the aeration container are random
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and 1n51gn1f1cant beyond 6+ -hours of aeration except,
possibly, in the case of methyliscbutyl ketone.

3) Air volumes of 0.025 cfm/gal and detention times for

aeration of 24 hours appear to be more than adequate to
fully purge the volatile organic compounds.

4) Higher wvariations in raw VOC concentrations may
necessitate higher air volumes and/or longer detention
times under aeration particularly in the case of
methylisobutyl ketone.

5) Actived carbon, due to its anticipated cost cannot be
justified for removal of the VOC consitituents only.

6) Methylisobutyl ketone may be used as an indicator of
aeration duration and purging requirements, if relative
concentrations of other volatile organic compounds in
solution with it remain approximately the same. R

7) In any air stripping program, a program to mnchitor
methyliscbutyl ketone removal should be 1mp1emented as
guality control.

Reference 9. AGES, 1982. Iong Term Pump Test, Druck
Residential Well, Modern Sanitary Landfill.

This AGES report presents the results of a pump test-

performed on the Druck residential well in October, -

1982. The Druck well 1s located approx1mately 400 feet
south of the Modern Landfill.: T : -

The following conclusions have been made by AGES

regarding this investigation:

1) Even though a true steady state pumping pattern was not

established, the Druck drawdown for a .1.5
gallons/minute pumping rate is approximately six (6)
feet.

2) At presently utilized pump rates, the Druck well
primarily draws groundwater from its 1mmed1ate viecinity
with recharge from upgradient.- :

3) The Druck well does not draw groundwater either along
strike from the wvicinity of the Brown/SCA well or
perpendicular to strike from the vicinity of. the
southern limit of the landfill. '
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4) The Druck groundwater quality for volatile organics is
significantly better than the -shallow ground water
quality in the .vicinity of the landfills southern
limit. - - = s e = e

Reference 10. 'AGES, 1982. Hydrogeologic Assessment of Frey
Residence, York County, Pa. T I .

This AGES study was performed in order to determine the
groundwater flow direction at the Frey and Peters
residence.

AGES has made the following conclusions regarding. this
study: C - - _ 7

The Frey well is a 35 fé6t hand dug well with a 22 foot
water level. . The existing depth of the Frey well is
insufficiént to ‘induce flow from the landfill across
the referenced discharged point (i.e. the stream}. It
is highly unlikely that a well, located in the Frey
area, could maintain a hydraulic gradient sufficient to
induce. groundwater to flow beyond a surface water
divide. _ Any cone . of depression extending from a
domestic well in the Frey area, to the —creek would
spread laterally along the creek and induce water to
flow "from the stream. The creek acts as a recharge
boundary, for wells located in the Frey area.

Since fractures control groundwater. flow in the area,
aerial photographs were examined to identify any direct
fracture f¥om the landfill to the Frey well. No direct
fractures were apparent connecting the landfill to the
Frey area, indicating no direct hydraulic connection.

Although no water level information was available for
the Peters well, existing hydrogeologic conditions and

 data collected by AGES Corporation suggest that the
reported trace contamination is not from the landfill.
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The Peters well is located over 2,500 feet from the
landfill and situated in a topographically high area.
The . topographic position, rock type and surface
drainage to Cabin Creek suggest that groundwater flow
originating from Peters (and the adjacent topographic
high area to the east) flows toward Cabin Creek.
Additiocnal water level measurements gathered at or near

the Peters residence would further wverify the lack of’

hydraulic connection between the landfill and the
Peters residential well.

Reference 11. AGES, 1583. Western Interceptor Study,

Modern Sanitary Landfill. e L

1)

2)

This AGES study was performed with two main objectives:

Tc assess the adequacy of _the existing
western interceptor to effectively intercept
and collect any contaminant moving west from
the landfill. - .

To provide engineering design recommendations
for modification of the existing systenm
and/or installation of additional interceptor
systems, if necessary.

The following conclusions were made by AGES upon
completion of the investigation:
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1. The interceptor was. installed as per the PADER approved
specifications. However, the PVC liner was extended to
overlay the top of the crushed stone.

2. _ The bottom PVC liner was: not encountered in any of the
test pits which extended to the invert of the six (6)
inch diameter PVC pipe. : :

3. At its northern terminus, the measured quantity of
discharge is similar to that reported by SCA Services,
Inc. ' - : - T

4. An indeterminate percentage of the water collected in
the. manholes occurs because of stream recharge at the
northern end. - '

5. The northern two-thirds of the .interceptor is, at
times, above the water table.

G6. The lack of bottom liner north of Manhole No. 2 allows
approximately 70 thousand gallons per day of water to
be discharged into the ground. = . _ _

7. The presence of volatile organics. in the southern most

. part of the unnamed tributary to Kreutz Creek south of
TP-10, is explained by the interceptor not extending at

least to the springhouse. . ... . . . . . ) .

8. The presence of volatile .organics in the interceptor
indicates that some contaminents are migrating from the
landfill.to the west in the ground water table.

9. Concentrations of volatile organics are- such as to
require .. upgrading and modification. of the existing
interceptor system. '

Reference 12.. AGES, 1983 (Aug.). Analytical Report for _
Modern Sanitary Landfill. I T Toeoe T

This "AGES report'presehééd,the water quality data from
8/83 at the Modern Landfill.

Reference 13. AGES, 1983 (Nov.). Analytical Report for
Modern Sanitary Landfill. =~ . S .
. This AGES report presented the water quality data from
11/83 at the Modern Landfill.
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Reference 14. AGES, 1984 (Feb.). Analytical Report for _
Modern Landrfill. : . - )

This AGES report presented the water quality data from
2/84 for the Modern Landfill. '

Reference 15. REWATI, 1584. Modern Landfill, York, PA.,
FPhase I Investigation of Leachate Collection Alternatives in
the Western Perimeter Area.

This REWAI report evaluated the feasibility of a
leachate—-collection system along the western perimeter.

Phase I . Investigation of . Leachate - Collection
Alternatives in the Western Perimeter Area included the
following tasks: oo - : -

- Review of past §eologic_investiqation:
- Test well installation (w-l, W-2, W-3);
- Punmping tests on wells W-1, W-3, and B-20;

- Establishment of stream monitoring points to determine
locations of groundwater .inflow and to mneasure the
impact of pumping wells upon stream flow; '

- Sampling of W-1, W-3, and B-20;
- Examination of leachate containment alternatives; and

- Delineation of necessary additional exploratory work.

Pump tests were conducted on W-1, W-3, and B-20. Well
W-2 was omitted from the test due to its low yield.
Results of the pump tests in the W-1 area indicated
that the major water-bearing zones have an average
transmissivity of 1,000 gallons per day per foot -
(gpd/ft) and a hydraulic conductivity of 35 gpd/ftz.
The majority of groundwater flow .exists in the
weathered bedrock and saprolite between 25 to 40 feet
below ground level. A pump test on W-3 yielded a
transmissivity of 260 gpd/ft. "Based on a saturated
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thickness - of 13 :feet for .this aquifer, -a hydraulic
conductivity Ofw25;gpﬁ/f;2 was determined.. Results of

a. pump test on B-20 indicated .a transmissivity of 2,200
gpd/ft based on the rate .of drawdown. This data for B- -
20. corresponds with data from a 1975 pump test on this
well which gave a. transmissivity of 2,000 gpd/ft.

REWAI _noted  that  the .results from the geological. ..
investigation and pumping test .show that the western
valléy lends itself to .division into four . distinct
hydrogeologic ar®as . which were identified as:  the
upper .Saprolite Area, the Bedrock Area, the Lower
Sapreolite Area, and the. Saprolite-Filled Valley Area. .
Each section along the  western perimeter appears to
have a unique. flow system'which'may require different
remedial techniques or _well. densities.

Reference 16. . AGES, 1984 .(March). Analytical Report of
Modern Landfill. ... .7~ ST .

This AGES report presented the water quality data .from
3/84 for the.Modern Landfill. . . —

Reference 17. REWAI, 1984. Phase IT. Investigation Interim
Report, Installation of Groundwater Interceptor Wells in the
Western Perimeter Area. :

This REWAI report presented the results of field work
performed for the proposed installation of groundwater
interceptor wells in the western perimeter area.

Phase -II Investigation - Installation of Groundwater
Interceptor Wells in the Western Perimeter Area -

included the. followirig tasks:. .. _

. - Construction of E-seéries borings to define lithology of
proposed interceptor well locations and testing for
- permeability;

- sampling of existing western perimeter wells: angp o ncc




BR300558

December 1987 APPENDIX A-15 . .. T 863-8020 .

- Installation of interceptor wells WwW-4, W-5, W-7, W-8,
W-9, W-10, W-11, W-12, W=13, W-14, and W-15. c

The following conclusions were made by REWAI upon
completion of this study:

1) Volatile organic contamination is the primary water
guality concern with respect to off-site migration.
None of the indicator parameters tested (pH, specific .
conductance, and chloride) were dependable for tracing
the volatile organic contamination, although the same
groundwater flow mechanism transports them all. Most
probably, the high background levels of the indicator . _
parameters make it difficult to detect the small L
increases produced by the presence of some landfill . _
Jeachate. . ' : :

2) Groundwater flow at this site is not isoptropic, since
the flow direction is partially controlled by the
pronocunced northeast-sonthwest oriented cleavage. The
majority of drawdown cones have ellipsoid shapes,
oriented in the direction of _this_ local cleavage. o
Therefore, the direction of groundwater flow will not -
be strictly perpendicular to the groundwater contours, .
but skewed in a more easterly direction because of the
cleavage.

3) The proposed groundwater interceptor well system is to
be comprised of pumping B~20, W-1, W-3, W-4, W-5, W=7,
W-8, W-9, W-10, W-11, W-12, and W-13.. The water .will . —
be transmitted to the treatment plant, and treated -
before eventual discharge into the creek. =~ 7 o '

The maximum and initial pumping rates were expected to

be approximately 130 gpm. The average rate‘of.pumpingr

estimated to be 90 gpm, which acﬁording-tp fiow net )
calculations should be enocugh to effect complete .
capture. Seasonal fluctuations in pumping production

are expected, but should result in no more than a 40

percent reduction in the average pumping rate. These

values were to be revised after installation and

extensive testing of the systen.

Reference 18. AGES, 1984 (May). AGES Laboratory Analysis
of Groundwater Samples Prepared for Modern Sanitary
Landfill.
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This AGES report presented the water quality data from
5/84 for the Modern Landfill. ... .

Reference 19. _NUS Corporation, 1984 (June). A Toxilogical
Review for Modern Sanitary Landfill. ,

This NUS corporation report reviews the sampling and
analysis performed by PADER, FIT Region III, and AGES
Corporation, at the Modern Landfill. Samples were
collected from monitoring and residential wells and
surface points. VOC's were. noted by' each sampling
"team" at each of the monitoring points.

This report notes the possible. reporting errors in
Barium and Lead in the FIT rebort The FIT report
notes values for the parameters to be well above the
National Interim Primary Drinking Water Standards,
while subsequent sampling reveals the values to be well

below. - = S — o

The relatively high Cadmium levels found in the unnamed.

north tributary of Kreutz Creek are —noted. NUS
concludes that chronic exposures of the fish to these
levels may be fatal.

Reference 20. EPA, November 1985. Site Analysis Modern
Sanitation Landflll . York cdurnty, Pennsylvania. TS5-Pic-
85126 Prepared by the Bionetics Corporation, Virginia.

Reference 21. REWAI, 1985. . Phase I Investigation of
Leachate Interceptlon Altetnatives in the Northern and
Eastern Perimeters of the Modern Landfill, York, Pa.

The results. of this REWAI study indicated that no

significant levels of organic contaminants exist on the.

northern perimeter of the site. However, it was
recommended that a monitoring program be implemented.
REWAI noted that a strong directional permeability
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within the fractured bedrock aquifer caused migration
of contaminants from the landfill tp the east.

REWAI recommended the installation of a lifie of pumping
wells along the edge of the eastern tributary.

Reference 22. Golder Associates, 1985. Evaluation of
Leachate Interception Alternatives. :

This report was an evaluation of the leachate

interception alternatives proposed by REWAI.

Golder Associates notes two primary deficiencies in the
hydrogeoclgic description. These included:

1) A lack of definition of the general configuration of
flow paths. :

2) Vertical location of the plume on the eastern boundary
of the landfill. '
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Golder also noted the two primary driving forces in the
movement of the plume? ’

1) Advection.

2) Gravitational forces. .. _

Reference 23. REWAI, 1985. The Importance of the Modern
Landfill to the Solld Waste Management Needs of South-
Central Pennsylvania. : -

This report concluded that the bulk of the York County
Waste Stream is deposited at the Modern Landfill.

Reference 24. Buchart-Horn, Inc., 1985. Concept of
Development Blologlcal Treatment Alternatlves at Modern
Landfill (Draft): —— - E—

This —report developed a recommended treatment scheme
incorporating biological treatment to achieve the 10
mg/l Biochemical. Oxygen Demand (BOD) effluent limit
established by the PADER in the NPDES permit. It also
considered an interim treatment methodology which -
utilized the existing lagoon treatment system prior to
completion of the new wastewater treatment facility.

Reference 25. . Buchart-Horn, Inc., 1985. Report on
Leachate/Groundwater Treatment System at Modern Landfill,
Concept Development Plan.

This report concluded that satisfactory treatment of
the landfills groundwater is attainable through proper
pH control. Bucpart-qun'recompendedﬁtha;,1ime be used
to raise the pH of the influent to 10.0.

The report also recommended that the groundwater
treatment system design must have the flexibility to
treat .- reasonable changes - in the  groundwater

composition.
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o
The recommended leachate treatment system consisted of: f
lime neutralization, gravity settling, sand filtration
and ailr _stripping towers. The recommended . sludge
treatment included a storage/thickening tank and a
plate and frame filter press for final dewatering.

Reference 26. Technos, 1985. Evaluation of Hydrogeology at
the Modern Landfill, York, Pa. . - o .

This report summarized the hydrogeclogy of the Modern

Landfill Site. Technos noted that ground water may be

flowing aleong lineaments (e.g. bedding planes, joints

and fractures) in the underlying phyllite bedrock. It

was also noted that the lack of contamination down

gradient to the north, and the presence of leachate

east and west of the landfill was probably due to the
northeast-southwest trend of schistosity within the

phyllite and a similar northeast-southwest trending - .
contact between the phyllite/quartzite formations.

Reference 27. Chemical Waste Management, Inc., 1985. Plan
for On-Site Management Activities at Modern Trash Landfill
in York, Pa. Documentation for PCB Removal at Modern.

This Chemical Waste Management document presents an on- -
site plan for the removal of drums containing PCB's
from the Modern Landfill. oL Tt
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Thé following sections are covered in the plan:

- SECTION" . ~ SUBJECT . ...
1.0 TRAINING
2.0 ' QUALIFICATION OF SUBCONTRACTORS
3.0 SAMPLING AND ANALYTICAL
4.0 CORPORATE RISK MANAGEMENT
5.0 © REGULATORY PERMITS
6.0 ' . 'MOBILIZATION AND DEMOBILIZATION
DATES -
7.0 HEALTH AND SAFETY PLAN
8.0 - CONTINGENCY PLAN
9.0.  _ CONTRACT )
10.0 .. . . ULTIMATE MANAGEMENT FACILITIES
11.0.. .. ... . OPERATION PLAN
12.0 © COMMUNITY RELATIONS

Reference 28. -No Ref., 1985. Report on the Effect of Post-
Construction Stormwater Runoff from Modern Landfill on the
Dowristream Structures. Across Kreutz Creek and its
Tributaries. T -

The author of this report concludes that the addition
of excess stormwater from cornstruction will have little

or no effect on the. downstream structures..

Reference 29. .REWAI, 1985. Examination of the Deep
Groundwater Flow System, Eastern Perimeter, Modern Landfill

This REWAI report noted that a downward gradient
prevails throughout much of the eastern perimeter. A

relatively high horizontal permeablilty wvs. downward .

permeability exists, probably  due to decreased
weathering with depth. REWAI data alsc indicated that
some groundwater flow could by pass the creek and

migrate- eastward. o E

Reference 30. . REWAI, 1985. Western Perimeter :Groundwater
Interceptor Well System, Initial é6-month Start-Up Report.
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This REWAI report evaluated the Western perimeter
groundwater interceptor well system after six months of s
operation. REWAI notes that the system would not
capture all groundwater flow, but would allow a small
amount of groundwater to migrate to a deeper

groundwater flow system.

Reference 31. E & E, 1986 (May). Draft Remedial’
Investigation/Feasibility Study Work Plan RI/FS. =

The purpose of this Ecology and Environment (E & E)
document is to outline the tasks which must be
completed and the information which must be collected o =
to comply with U.S. Environmental Protection Agency
(USEPA) requirements for an RI/FS at the Modern
Landfill. This plan incorporates all . available
information from PADER and USEPA files, and data from

outside sources.

Reference 32. REWAI, Draft 1986 (Updated 1987). Geology of - ]
the Northern Expansion Area of Mcdern Landfill, York_County, I

Pa,

This study by REWAI identified the geologic formations =
present at the Modern Landfill:

o Antietam Formation, a sandstone
o Harpers Formation, a phyllite —
o Chickies Formation, slate nember, a siltstone
A fourth geologic formation, the Vintage Formation, was - _L

found at depth by drilling. The Vintage Formation is
comprised of sandy dolomite, argillaceacus dolomite,

and fine crystalline dolomite.

The geologic structure of the site and the region is .
very complex. . In summary, the rocks of the northern
expansion area have been overturned, placing 5;33’30056;4'
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Vintage -~ Formation beneath the Antietam Formation.
Subsequent thrust faulting has transported the Chickies
Formation into its positibn on-site, and transported a
portion of the Antietam Formation over the Vintage
Formation, brecciating the underlying Vintagé. Folding
of . all features then occurred. The folding was then
followed by high=-angle faulting, bringing the Harpers
Formation inteo its preseht position.

A deep saprolite developed in the Antietam Formation
and the Chickies Formation in the northern expansion
area. This saprolite development ranges from 0 to 130 .
feet deep; and is thickest in the valley at the edge of
the  existing landfill, where _saprolite directly

overlies carbonate bedrock.

. During the exploratory drilling, sclution cavities were
found in the lined landfill .area ranging in vertical
height fron 0.8 feet to 2.9 feet. Greater solution
cavity development was. observed beneath the landfill
berms . and east of the expansion area. Here, the
vertical height of ‘the cavities ranged from 1.6 to 18
feet. All solution cavities contained sandy sediments.

The surficial materials underlying the northern lined
landfill area are of four types:

- Sandstone bedrock of the Antietam Formation
Saprolite developed in the Antietam Formation underlain

by sandstone bedrock

© -~ Saprolite developed in the Antietam Formation underlain
by vintage Formation _. =
o Saprolite of ~the Chickies Foritation underlain by
. Vintage Formation o -

AR300565




December 1887 APPENDIX A~-23 -~ - 863-6020
: i : i ) ‘ll'

Through the completion of the studies,_thgmgggition of

sclution cavities .was _ narrowed to:ﬁ ﬁeéf the
carbonate/non-carbonate rock contact beneath the thrust

fault (south of the thrust fault outcrop line}. In

addition, areas of . potential s@il collapse were
confined to where saprolite development extends. to the
underlying carbonate bedrock anqi‘fhe trust fault

contact exists between the carbonate rock and non-

carbonate saprolite.

Reference 33. Fred C. Hart Associates, 1986 (april).
Geotechnical Evaluatlon of the Modern Landflll Facility,
York, Pa. _

This Fred C. Hart report (HART) documented field work
and further defined the supéurface conditions
underlying the proposed northern egpansion"éfeé at the e
Modern Landfill. 7 o .

With completion of HART's drilling program, the
geologic model developed from preﬁious subsurface work
at the site was dgenerally fouﬁd, to be accurate.
Conclusions relative to the performance Qﬁi@he_landﬁi}i oL
are presented below: - T

1. The HART borings located additional. zones of infilled
solution cavities and confirmed the extent of
solutioning within the dolomite. Furthermore, the
infilled cavities are located at varying elevations and
appear to be discontinuous. The closure groutlng of
these boreholes confirmed the discontinuity.

2. The encountered cavities are generally filled and the
materials appear to be consolidated and relatively dry
indicative of a quiecent area with respect to solution
activity both horizontally and vertically.

3. The overlying "soil® materials are generally firm and .
stable and the overlying rock, although fractured, is
competent and capable of supporting the levads of the
proposed expansion.
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4.

- The extent of the Chickies Formation was confirmed and

the field investigation verified the strength and
integrity of the materials .to adequately support the
loads of the proposed expansion.

Although = the possibility of settlement cannot be
dlscounted the probablllty of. it occurring under the-
proposed loads is small, expected to be less than two
feet and more likely less than one foot due to the
strength (density) _of .. . the. hqyerlylng materials.
Furthermore, the discontinuity of the voids would
likely create arching and redistribution of stresses
farther reduc1ng the possibility of settlement.

Capping and liner systems will preclude or, at least,
gignificantly decrease ..the downward movement of
rainfall infiltration further reducing the possibility
of sclution activity.

HART ~ concluded that the foundation materials are
capable of satisfactorily supporting the proposed loads
of . the. landfill without - experiencing wunacceptable
settlements detrimental to the function of the design.

Reference 34, - Fred C., Hart Associates, 1986 (September).
As—-Built Documentation Gas Control Well Installatlon, Modern
Sanitary Landfill. - T T

This Fred C. Hart (HART) report -contains as-built
documentation for gas control well installation at the

Modern Landfill.. ... . .__"T

Reference 35. REWAIL, March 1987. 1986 Annual Performance
Evaluation Report for the Western and Eastern Perimeter
Groundwater- Collectlon Systems of Modern Landfill, York
County, Pa. - = S I

This REWAI report contained data and an evaluation of

the -Western and._ Eastern Perimeter Groundwater

collection systems.

These systems ‘were des:.qned to 1ntercept groundwater

migrating eastward and westward from the landflll. The
eastern perimeter system consisted of .a line of 13
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and the western system consists of a

punping wells;
1700-foot 1ong"-

line of 12 pumping wells and a
cutoff/ceollection trench.

The western perimeter groundwater collection system
intercepted 30,650,000 gallons of Qrdﬁnd water flow in
the western tributary valley during 1986. This system
operated continuously throughout the year,_ effecting
capture of groundwater migrating ﬁo the west of the
landfill. Water quality results indicate that total

priority pollutant wvolatile organics are present in

significant concentrations (up to 2,097 parts per

billion (ppb)) in the groundwater between the landfill

and the western tributary of Kreutz Creek. Because of~

the potential for leachate outbreaks ﬁhder high
groundwater flow conditions witﬁin two sﬁécific areas
of the western perimeter system, Modern Landfill is
considering connection of wells W-62, W:64;- and a
cutoff/collection trench arcund well W-8 to the western

perimeter collection system.

The eastern perimeter . collectign system has been

22, 1986, and produced

operating since November
4,193,000 gallons of water duringr;SBS.«_

This system was constructed on a fast track schedule,
resulting in a pumping system ready for production much
earlier than the new site treatment plant. A temporary

treatment plant was constructed to handle the flow and

allow for earlier institution on the groundwater

interception.
a startup phase throughout the year, evaluation of its

effectiveness in this report is not appropriate. An
eastern perimeter Phase II design report and a startup
report will. be prepared in esrly 1987, where the system
effectiveness and water quality wili be evaluated.

AR300568
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Reference 36.  "REWAI, Draft 1987. ° Modern Landfill, Eastern
Perimeter Groundwater CDlleCtlon ‘System, Constructlon
Inspection Reports .- .- I

This. REWAL. binder contained inspéctién reports prepared . .
during - construction of - the eastern perimeter __.
groundwater collection systems. _As well as documenting
construction activities, these daily field reports note
personnel on site and weather conditions.

Reference 37. REWAI, Draft 1987. Phase II Investlgatlon,
Design and Start-Up of the Eastern Perimeter Groundwater
Collection Well Svstem of the Modern Landfil, York, Pa.

This REWAI draft report concluded that the eastern
perimeter collection system captures the majority of
the groundwater flow, but that some flow is by passing
the system to the north between W-58 and the landfill . N
edge. e L

The report also notes that concentrations of total
priority pollutant volatile organics increase toward
the landfill, while. very low concentrations exist to .

the northeast. — SR

Reference 38. Delta Gecphysical Services, 1987.
Geophy51cal Investlgatlon, Modern Landfill, York, Pa.

This..Delta Geophysics report identifies voids in the
subsurface materials. _ Three anomalous zones are

identified: . =
1) Voids ahd/or fracture Zones (located to the east).

2) Elevated subsurface conduétivities (to the south of the
treatment lagoons and north of the toe of the slope).

3) Fire pit location (north of the toe of the slope).

Reference 39. REWAI, 1987. Monthly Monltorlng Report,
Modern Landfill, York County, Pa.
AR300569
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This REWAI report presents a  summary of the data
collected during the Eastern and: Western Perimeter
Groundwater Collection Systems Monitoring and
Maintenance Program at the Modern Landfill for March 2,
1987 through April 2, 1987. Data gathered includes:

a.) Average flow. o
b.) Instantaneous flow.

c.)} Depth to water.

d.) Totalizer reading.

e.) Gallons during month.

f.) Average G.P.D.
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Table A-1
Well Installation
Modern Sanitary Landfill
Windsor £ Lower Windsor Townshlp
York County ~ ’
Yorkana, PA

AGES Project No. 43081
Well No. A-1]

Su-face Elevation! §84.5' T T S -

Depth P D o ) 4

(Feet) ~  ..Blows/6"% .~ Rock.Coridgd =~ ~Soil Descriotion

0~81.0 - = . T e Zeis 0 TTExisting 6" dia. steel cased wall
81.0-90.5 - e e i eiwiw. - ..Red=brown S ilt with some clay
90.5-92.0 h25e25~z§ - - ‘little coarse to find sand, trace o-

I! 92.0-102.0 - B trash (wet)
102.0-103.5 28926;40 L L o i _

| 103.5-104 ¢ 120 - Mottled red, biue, grav, and vellow

' 104.0-110.5 - ; ) - decomposed Phyllute/shale with thin
110.5-112.0 34~14-33 : _ e .- silt seams (dry)

H1 112 .0-116.0

". 116.0-120.0 - . B - Yellow-brown decomposed Phyltite/sh:
120.0-120.5 - 200/5" . . L . . . - (damp)
120.5-124.0 - - ,

q 124.0-130.0 - ' ’ Blue~gray Phyllite. Bedding
130.0-130.0 50/0" - approximately 70 to 80° from
130.0-140.0 - ) "~ 7" "horizontal

q  tholo-taslo - - © RQD-98% -

Recovery-98% -
Tom - - Bottom of Boringr=r====——sseem o n e -

51 .Ground water enccuntered at a dapch of 7& 2 Feet.

General Notes: : -

;q . Bench mark is well No. B-15. Datum is taken at 666.35 feet at the top of casing.

2. Standard Penctratron Test - 140 pound hammer fallang 30 :nches.
- 7 el ,

% 3. NX core barrel. R o .

k. Laboratory visual identification except where noted. .

a ) . y S

1 Co T ) .

P T AGS
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Table A-2

Well

installation

Modern Sanitary Landfiltl

Windsor & Lower Windsor Townsbiu

York County
Yorkana,PA

AGES Project No. 43081

Well No.

A-2

£35.2"
Depth 2 3
(Femt) fRock coring Rock Description
0-61.0 - Existing 6" dia. steel cased well
681.0-61.5 - White Quartzite
61.5-485.0 - Green Phyllite
65.0-71.0 ROD-60% 7 Green Phyllite. Bqdding approximately
Recovery 78% 70 to 80° from horizontal. All
fractures are iron stained.
7L0‘ 75.0 - Green Phyllite

Ground watar encountered at a depth of 56.2 feet.

General notes:

1. Bench mark is well no. BOI5. Datum is taken at 666.35 feet at the top of casing.
« NX core barreil
« Llaboratory visual identification except where noted.

« Boring extended to 75 feet to facilitate the well construction.

FR WYy X ]

Bottom of Borlng--—-----
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AT AT R

Depth
{Feet) . _ Soil Des;riptionz_;
0.0-13.5 Motrled brown, blue, and gray Clay and
rock fragments, with licegle silt
13.5-17.0 Blue-gray Phylilite/shale
. —— {probably weathered}
1 17.0-26.0 Blue-gray Phyllite/shale, little quartzite,
1 and trace of lignite
L 26.0-33.0 Blue-gray Phyllite/shale, little quartzite,

i

Windsor & Lower Windsaor Township

Surface Elevation! 663. 1

Table A-3
Well fnstallartion
Modern Sanitary Landfill

York County
Yorkana. PA

AGES Project Ho. 43081
Well No. A-S5

-a-

and trace

of lignite interbedded with & to

BY seams of red-orange sandstone.

o

! 33.5-43.0 . Blue-gray Phyilite/shale, little quartzite,
- and trace of lignite interbedded with 6 tao
11 81 geams of red-orange sandstone

L 43.0-54.0 Blye~gray Phyllite

AT A

T AT e

AT

g ——

/

.

e

33-0-33-5

-

8lue-gray clay

oy . - -

Bottom of Boring

Ground water was encountered at a depth of 43.0 feer.

General Notes:

1. Bench mark is well No. B-15.

2. Laboratory visual identification except where noted.

‘1

Datum is taken at §66.35 feer at the top of casing.

o T A o -
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Table A-4
Well Installation
Hadern Sanitary Landfill
Windsor ¢ Lower Windsor Township
York County
Yorkana, PA

AGES Project No. 43081
Well No. A-6

I

{

--Bottom of 8oring--——==—==c=~o--~

Ground water encountered at a depth of 35.5 feet.

General Notes:

Surface Elevation 584.9' B _
Oepth - .. .
(Faet) BIows/S?? B Soil Descriptiond
0.0-8.0 - Mottled brown, blue-gray decomposed
T "~ 7 Phyllite/shale, with some silt

8.0-23.0 - N Blue-gray Phyllite/shale interbedded with

- 7 T /- =< Thrown and red sandstone {decomposed)
23.0-25.0 15-84-75-36 : Green-brown decomposed Phyllite/shale inter-

bedded with red sandstone seams {dry)
25.0-30.5 - o B
30.5-31.5 2hk-129 o . grading to with little silt {moist)
31.5-35.5 -
- 35.5-37.0 14-11-60 Gresn-brown decomposed Phyllite and silt

37.0-46.0 - (wet)
46.0-46.25 200/3%

1. Bench mark is well No. B-15, Datum is taken at 666.35 feét ar the top of casing.

2. Standard Penetration Test - 140 pound hammer falling 30 inches.

3. Llaboratory visual identification except where noted.

AR300581




.

a—

MODERN SANITARY LANDFILL
FILE HO. ©87.0

ONITORING VELL 106

OCTOBER 31, 1973

GENERAL

Drilllng done by York Drllllng Company, Inc., York Pennsyl-
vania, equipment was an Ingersoll-Rand Drillmaster 74 Wil.
Rotary air, eight inch {(8") bit. Casing six and five-eighths
inch (6-5/8") standard coated waterwell casing., Bottom ten .
foot (10'0") slotted according to specifications.

Recent heavy rain. Lots of mud. - - - -

B-1
Ele- _
vation Depth
539! 0-15' Dry buff silty sand.
' 15-30° Dry llght buff silt, some rock fragments-- - -
increasing with depth.
30-3¢7 Dry sandy silt, rock fragments of weathered .
fine-grained schlst. : ,
36-40" Soft spot, light brown silty sand
40-45" Greenish brown sand, fresh fragments of
phyllite.
494" 45" Water. Fine-grained phy%litic schist,
484" 55°¢ Terminus of_drilling. . -

Elevarion, TOC: 545.77°
Elevarion, G.5.: 543.8 Drilling Method: Air Rotary
Screen Elevarion: S01.8" - 491.8' .. —_— . )

AR300582
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B-2 _ - - — e
Ele-- -. e - :
vation . ] B . -
541.6° o-20" Dry brown silt lecam.. _
20-50'. . Brown silt loam, few rock fragements.
so1' . . 50 Water. - - -
491" 60" Terminus of drilling.
Elevation, TOCY ""547.50'. . . .. B8WL 'Elevation (Pate): 514.30'.

Elevation, G.S.:
Screen Elevation:

B-3

Ele-

- .vation DeéthmA

557.8" 0-5"
' 5-15"

15-17"
17-25"
25=-27"

27-30

30-3%"

39-50!

50-54"

54-60"

60-70"

546.3 . .. Drilling Method: Air Rotary

"S08.3". -.498.,3"

-- Dry buff sand.

Greenish tan silty sand, dry. Parent
material phyllite schist., '

Harder layer, 51lty sand.
Some weathered rock fragments {schist).

Very hard, fresh chips of rock irn dry silty
sand. . . L L

__Soft spot. Same as abcve. ..

Alternating hard and soft layers of greenish
tan silty sand.

Dry buff =ilt -with wcathcred phy111flcr
schist fragmente..

Damp buff sand with rock. fragments.

Dry greenish brown silt. Rock fragments.

Damp fine-grained sand snd 511L light brown.
Roch fragments.




B-3 (continued)

Ele— o —= . ==
vation \ADeBth
70-84"
84-95"
g5-98"
459 g8’

Elevation, TOC:
Elevarion, G.5.:
SWL Elevation (Da

Damp light brown sandy silE-

Bard moist greenish clayey silt iﬂienlayqredT
with molist gray_siltyﬂélay,i“Weatheréﬁ rock

fragments throughout.

Greenish gray clay (saprbliﬁic);_hoiét.

Terminus of drilling.

540.15" 7 Screen Elevation:
~539.2° Drilling Method:
tey: 503.51° (3/297/83) T

451.2" - 441.27
Air Rotary '




Geologic and Well Coastruccion Log

Modern Landfill
Well B-3A -

Depth : - - T : - o L
in feeglm ~ o - - o o Destrigtionir_ e

=

e vavad Fotmitio i e
. e bty N - le.
%" Steel Pipe — 7$§1$iF,Loose shale.
-y . )
\\\'}Q\ Gray slate. ,

8" ,Hole - =T L1 £ -t_‘-'_
6" Hole—m————————s=

50_ el . s S e e e T T T
T U Ui Q\\\\\

NN SN Very soft shale.

Y

100— LT LT . - - . T = ST \\\\
! oD L e TEA AR

ARY S

Water-bearing zone at 120' ..

ik

Caved Formation

150— . — LEE TR L snE o _'__"-_':’_T_,V.A .

'H!l
hﬂh
’/
o4
v
Y w4

1yt
ﬂ!|
77
V4
7

1
I
7
1;
g

1
I
7/
/7
V'
rd

* Note: Description by driller,
' J. Kohler

b e .

. Vertical Sca’l;"—l"—: 50"

Drilling Began: 8/83 .. ... . = . Screened Interval: Open tock hole from 1¢'-

Drilling Completed: 8/83 [7.0.7".77 7  _"SWL Elevation (Date): 507.65" (3/24/86)

Total Depth: 220° . ... .. . ... TWBZ: 80' and 120’
Elévation, TOC:... 540.67' . .. . ... . Total Yield: .25 gpm -
Elevation, G.S.: 339.2%. ... .. .- Drilling Method: Air Rotary

Oper Rock Hole Elevation: 529,27 - 399727
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