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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 Modern1 s acquisition of the landfill ,
Modern Landfill had been a waste repository since the
1940 's. Modem Landfill has been included on the National
Priorities List (NPL) for remedial activities under the
Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) .

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 qualified 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 subsequent 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
the 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
Modern 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 Landfill is a
permitted, operating state of the art municipal waste
landfill, 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 ful 1 effeet 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 following 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 Requirements' (ARARs), a
preliminary risk assessment, development of
general response actions, and definition of data

Go.d.rAssocia.ss RR300387
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needs and data quality objectives (DQO'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 ident i f ied 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 technologies and related
ARAK's, assembles combinations of response actions
into alternatives, and develops a range of
alternatives attaining various levels of
performance. This activity will be conducted
concurrently with the Phase 1 Remedial
Investigation.

5. 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.

6. 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.

7. 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

RR300388
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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 CERCLA (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. -._-.-. _ _ _

RR300389
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1,0 INTRODUCTION

1.1 Background of Work Plan

In October 1984, the U.S. Environmental Protection Agency
(EPA) proposed Modern Sanitary Landfill (Modern Landfill)
for inclusion on the National Priorities List (NPL) under
the Comprehensive Environmental Response, Compensation and
Liability Act, 42 U.S.C. Sec. 9601 et seq. (CERCLA). At the
direction of the Pennsylvania Department of Environmental
Resources (PADER), Ecology & Environment, Inc. (E & E)
prepared a draft Remedial Action Master.., Plan (RAMP) and
Remedial Investigation/Feasibility Study Work P-lan (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 2 0,
1984 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 document
constitutes the required Work Plan. This Work Plan has been
prepared in accordance with the requirements of CERCLA, the

RR300396
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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. "Guidance 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 Office of Emergency and Remedial
Response, USEPA by ICF Corporation, November 1986.
Reference 3, Appendix B.

4. "Final Evaluation Report Review of Revised Draft
RI/FS Work : Plan Modern Sanitation Landfill York,
Pennsylvania", Ebasco_ Services Incorporated,
August 11, 1987. (submitted with the September
18, 1987 PADER comments below) .

5. 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

Modern 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.

RR300397
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Ownership 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 1940 '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 propertŷ
upon which the site is presently located.

2. Between 1974 and October 1980 Modern Trash Removal
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 , arid continued
operations at the Modern Sanitary Landfill under
Modern's name. SCA Services, Inc. has a business
address of 3003 Butterfield Road, Oak Brook,
Illinois 60521.

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-

Colder Associates
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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 ;

Modern Landfill is an active 75 acre landfill permitted by
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 quantity of leachate
generated by the landfill. . . _:._ . ..._..._ 1_.^ .; __

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) surface impoundments to treat
leachate seepage collected by a interceptor trench along the
western perimeter of. the landfill, under a PADER Water
Quality Management Permit No, .6786201--issued on September
24, 1976. On January~̂ L4, 19,85 groundwater-.extraction wells
along the western perimeter were brought on line. The
extracted groundwater was conducted to "these impoundments
for treatment.

_.._.__ AR300399
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On November 20, 1986 PADER issued NPDES Permit No.
PA0046680. 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 plant1
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, 1987. The
temporary treatment plant and four surface impoundments were
decommissioned by June 1987 in accordance with a May 27,
1987 agreement with PADER. . _ . _ _ _ . . _ _

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 from the extracted
groundwater. : -

The biological treatment portion of the permanent treatment
plant is to be operational on or before March 21, 198-8. The
biological treatment portion is being added to enable
treatment of leachate collected in the recently constructed
double-lined landfill cells (the 21-acre, expansion area).

1The treatment plant consisting of the
physical/chemical 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.

flRSOOUOO
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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

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 systems.

3. Borrow areas for,, dally, 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 on Figure 3.. The total area of the. permitted facility
is about 290 acres. — _ _ _

1.6 "Current Remediation Systems

1.6.1 Western. Gr.QunjtJw.ater In t ercep t or 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 1976 and
constructed in 1977 (as-built plans by William E. Sacra and
Associates August 3, 1977). The groundwater interceptor
trench is between 6 and 15— feet below ground and is
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

flRSQOiiOl
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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
were determined by REWAI (Reference 15, Appendix A). Table 1
presents the discharge rate from this extraction system for
1986.

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 varied between zero, on some occasions, and
several thousand gallons per rday . after significant
precipitation events. In 1986, the western groundwater
extraction system pumped an average of 84,000 .gallons;_per-
day. :

In 1987, two additional wells, W62' and W64, were added to
the western extraction well system, bringing the total
number o f extraction wel1s 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

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

Colder Associates
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along the .eastern side _x>f the landfill. In 1985, REWAI
assessed the hydrpgeolpgy; of, this side of the. landfill and
designed a system of-thirteen extraction wells, between 75
ft. and 100 ft. d£ep and positioned along the eastern
tributary (Reference 21, Appendix A).

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 line, 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, MS112 (formerly ST-5) which is
adjacent ;to W-21. __A11- 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 . o.f - the , temporary treatment plant operating
during that time .period (see Section 1.6V4), the wells were
only operated for one day at their design drawdown level.
The yield -oTf the system on that day was 119,000 gallons.
Table 2 presents 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 o.f ithe landfill REWAI concluded
that the extraction rate would decrease, to 92,000 gpd
(Reference : 35, Appendix A). In July of, this year -the
average daily flow was 78,000 gpd. .."- - _' ""

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).

flR300l*03
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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
system was designed to treat 72,000 gallons of groundwater
per day. The treatment process consisted of— pH elevation
using a liquid 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
soil cement and an asphalt coating. The impoundments were
decommissioned in accordance with a May 27, 1987 agreement
With PADER. . _ - . . .

On November 20, 1986 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 E to treat extracted
groundwater and a biological 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.

Colder Associates
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In the six month 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 located .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 bpundary of the
site is at an elevation pf approximately 700 feet abpve mean
sea level (MSL). The site slppes 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 5-60 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 oh the southern flank of this ridge. The
site topography and local area surface drainage patterns are
shown on Figure"2. _ ;. .. .-

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
grow ing season „ averages about_ 160 _ days, extend ing from the
beginning of May to early October. : _
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1,8 Regional Hvdrologic and Geplpgic 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 Laurentia (North
America) and Gondwana (Africa) abput 300 million years ago
(the Appalachian Orpgeny 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 pf this deformatipn in the
Piedmont Province is that of a series of northeast-southwest
trending anticlinal fold axes separated by parallel thrust
faults. These folds are commpn in this section of
Appalachia and are usually termed "anticlinal ramp
structures".

In the vicinity of Modern Landfill- this style of geologic
structure was partially defined in 1938 by Stpse et
al.(Reference 7, Appendix B) . This wprk identified two
maj or fault structures to the north and south pf _ .the s ite.
These are the Martic thrust fault located 1.5 miles to"the
sputh and the Stpner thrust fault Ipcated- 2 miles to the
north of the site (see Figure 9).

.
Schists (these were originally ocean floor sediments).
Between the Martic and Stpner Faults, cpntinental 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 Fprmatipn
limestone which rests unconformably on the older sediments.

Figure 8 indicates the location of the site in relation tp
the geologic/physiographic provinces of the Appalachians.
Figure 9 -presents a regional geologic map and section
developed from original mapping of the area by Stose in
1938. This figure shows the currently defined site geology,
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 quartzite

Harpers Fprmatipn - phyllite and phyllitic
sandstpne

Chickies Formatipns - highly weathered
graphitic pr Kinzers
Fprmation saprolite

Drilling investigations, for the 21 acre expansion area,
have determined the presence of a dPlPinite unit beneath the
Antietam Formation sandstone and saprolite. ~This unit has
been correlated with the vintage Fprmation (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
nprth-south and northeast-southwest trending valleys. This
is a reflection of"the underlying geologic structure. The

fiR300U07
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site is located in the drainage catchment area of Kreutz
Creek and is bounded on the east, north and west by two
unnamed tributaries. The tributaries are fed by springs and
runoff. 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 Susquehanna 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 regipnal grpundwater flpw is presently considered to be
eastwards towards the Susquehanna River.

1,9 Regipnal Soils and Overburden , . . _ _ .

As this area pf SPuthern Pennsylvania is Ipcated tp the
south pf the maximum extent of Pleistocene .glaciatlon,
overburden in the regipn is cpmprised pf essentially locally
derived material. Generally, this is colluvium, residual
spil and regplith. At MPdern Landfill, the subsurface
materials are defined by soil, saprolite, weathered bedrock
and bedrock. The soil is residual pr Ipcally transpprted
fine grained material (see Sectipn 2.2.3.3). Saprolite is a
soil-like material that has develpped frpm the original
bedrock by the in-situ chemical weathering of the rock and
which displays the relic rock structure. Generally,
saprolites grade into weathered bedrpck with depth.

The thickness cf saprplite is dependent, pn the nature and
original fracture state of the parent rock material. As
such, the thickness pf - saprplite . and weathered bedrock
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potentially indicates fracture zones, and or faults within a
rock mass. The weathered bedrock generally grades intp less
weathered material beneath and cpnsists pf weathered rpck
fragments (partial or—-.-fully penetrating alteration)
separated by the original rock fractures.

1.10 Population Distribution and Land Use__

Approximately 800 people live within a one-mile radius of
Modern Landfill. There are about 200 buildings within this
area. Within a three-mile radius of Modern Landfill,
approximately 3,100 people use private wells (Reference 3,
Appendix A). Land use 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 pf Kreutz
Creek. Directly north pf MPdern Landfill is the small
residential cpmmunity of Snavelys, an automobile ,junk yard
and, further., north, the town of Yorkana. Prospect Road
borders the east side .of. Modern Landfill. A transformer
substatipn, farmland (arable and pasture), the J. Heindel
residence and the eastern tributary stream are located tp
the east of Prpspect Rpad. The southern edge of. Modern
Landfill —is bordered by the fprmer Druck and Brpwn
properties and residences .- (See Figure 3)__. The Druck
residence has been demolished; the present entrance tp
Modern Landfill is located 6n this land.
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2.0 SCOPING OF RI/FS

2.1 General_

The objectives of the RI/FS at Modern Landfill are to :

1. Characterize the spurce(s) of contamination;

2. Identify the nature and extent of cpntaminatipn
for the various routes pf exposure.

3. Conduct a risk assessment of indicator compounds.

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

5. Define and evaluate the effectiveness pf a range
pf remedial alternatives, including the existing
remedial measures.

6. Determine the range pf remedial alternatives that
meet the performance pbjectives.

7. Determine the mpst cpst effective, environmentally
spund, and permanent alternative.

This Wprk Plan presents a phased scope pf wprk which will
achieve these objectives. .... - -- .

The first stage of the development of this Work Plan was to
develop the pverall scope pf work. The scoping prpcess
fpllpwed tp develpp the Work Plan contains five major
components. These components include:

1. Collection and evaluation pf existing data
(Sectipn 2.2).

2. Preliminary evaluation of and potential impacts to
public health, welfare and the environment
(Sectipn 2.3) .

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

4. Identification of preliminary Applicable or
Relevant and Appropriate Requirements (ARARs)
(Section 2.5).

flRSOOMO
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5. Preliminary Assessment of general response actipns
(Section 2.6).

6. Definition pf data needs to evaluate potential
impacts and remedial actipns and data quality
pbj ectives (Section 2.7).

These ,cpmponents 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 prpvide a large
bpdy of information regarding the site.

In order _to define the gaps in the available data base and
scope the RI/FS Work Plan, the fpllowing wprk has been
cpmpleted; ""-..." _ ~ ™.~- " " ' ' ' "~̂ "

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

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

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

The findings pf these reviews are presented in the fpllpwing
subsectipns. Where appropriate a -summary of the available
data and conclusionsr~arawh from the data are listed at end
of _each subsectipn. Also npted are- the sectipns of this
document which identify any data gaps and the data quality
pbjectives appropriate tp address those data gaps.

AR300U i
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2.2*1 Disposal History/Source Characterization

A search of PADER and EPA files was performed in December
1986. This search indicated that large quantities of
municipal, commercial and industrial waste materials were
previously disposed of at Modern. In addition, the
agencies1 files indicate that limited quantities 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 tpns
(landfilled between 1975 and 19-79).

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

4. Liquid containing ethylene diamine was found in a
rclloff box delivered to the landfill from a motpr
freight ccmpany (deppsited in landfill December
13, 1980).

5. Sludge frpm a paper manufacturer r.with a low pH and
high metals cpntent (disposed after June 1972).

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

7. Paint wastes (deposited in landfill .prior-, tp
1984).

8. Residues frpm the extractipn of spdium molybdate
which contain about 85% molybdenum, copper, silver-
and iron oxides (deposited in landfill before June
1972) .

SR30QM2
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9. Waste polychlorinated biphenyls (deppsited in
landfill in 1977 or 1978 and removed in October
1985 and shipped tP Mpdel City Landfill, New York
for disppsal, Reference 27, Appendix A).

ExaminatiPri of historic aerial photographs, completed by EPA
(Reference 20, Appendix A) has allowed a rough assessment of
the disposal sequence at Modern. The various chronplogic
areas of activity at the landfill are shown on Figure 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 18th century.

2. 1952 " to 1971: The landfill was extended
southwards, south-eastwards and to the east and
west of the 1952 area. Trenching methods were
evident in the southeast section 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. inf ormatipn provided above regarding the" wastes disppsed
and activities cphducted at Modern Landfill were based uppn
available record reviews and interviews with Modern Landfill
perspnnel. Further rinfQrmatipn needs to be gathered, if
ppssible, to: -

1. Confirm the above reported waste types and
activities;

2. . Obtain approximate quantities of _ wastes disposal
in the landfill; and,

3. Ascertain whether specific wastes were disposed in
specific areas of the landfill.

BR300UI3
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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 History of Site Investigatjpns ; _. . _..

Investigatipns pf the MPdern Landfill site since 1975 have
been prompted by Mpdern' s desire tp - obtain geptechnical,
geplogic, hydrpgeplogic, and groundwater chemistry data
necessary for Modern to address concerns regarding
degradation of the groundwater quality by leachate
constituents, design of remediatipn systems, and move
forward with plans for landfill expansion design. Appendix
A provides a listing of the repprts describing this work.
Also provided in Appendix A are brief reviews regarding the
cpntents of these documents.

Modern has drilled a total of about 290 .wells, borings, and
gas vents in and arpund Modern Landfill during the course of
site investigaticns, gas cpntrpl, groundwater . mpnitoring,
and grpundwater remediation activities. Table_3_ .presents a
listing of all of these holes.

In prder to define their specific purpose, Modern has
develcped a hole series numbering system as follpws:

Series : Investigative Purpose ... _. . _

A Investigation pf material beneath the landfill and
cpllection of groundwater samples-fpr analysis.

B Investigation of soils and bedrock over large area
pf Modern Landfill and collection of groundwater
samples f p r analysis. - _ _ . _ . _

BR300M1*
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C Drilled thrpughput the area, tp define the nature
of the bedrock and the location of splution
cavities-in the Vintage Fprmatipn 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 Formation dolomite.

MD Existing wells which have been upgraded to
Modern's current standards or new wells
constructed to the current standards and used to
mpnitpr groundwater chemistry in areas that
potentially contain leachate constituents as of
1986. :--:-•• - - J --.. — - - -

MU "Existing wells which__wexe ,upgraded to Modern's
current standards or hew 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 tp install
piezpmeters along the western tributary and the
western interceptpr trench.

W Wells installed alpng 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 bentpnite slurry (see Table 3 and
Figure 11 for"locations).

Figure 11 presents the locations1, 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 for̂  logs) . Figure; 12 presents the Ipcatipn
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 quality (See
Appendix D fpr logs). The grpundwater cpnstituent wells were
installed tp 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 Geplpgy

2»2?3»1____General . _ _ . ,

Though Modern has completed several subsurface investigative
studies including completion of numerous borings, drillholes
and wells at Modern Landfill, most pf the investigative wprk
tp date, with the exception of the 21-acre expansion area
program, have been aimed primarily at defining grpundwater
conditipns. Furthermpre, most of the investigations have
been directed towards assessing specific::ar-eas.

The initial interpretations of the geology of the landfill
area by Applied Geotechnical and Environmental Service
Cprppration (AGES) and REWAI were relatively . simple - and
based pn the 1939 mapping by stose, et. al. (Reference 7 :
Appendix B). Subsequent wprk by REWAI resulted ; in the
identificatipn of boundaries between the Harpers and
Antietam Fprmations which are different frpm thpse defined
by Stose. At that stage, the site geology was still,
considered to be relatively simple; Harpers Formatipn
phyllite in fault cpntact with Antietam Fprmatipn phyllitic
sandstcne.

When well cluster W26 (see Figure 11) was installed, a""
previously unsuspected dolomite stratum was identified- at..
depth below a cap reck of saprolitically weathered gray clay
and shale material. This dolomite, zone, was subsequently
shown to underlie the saprplitically weathered Antietam
Formatipn and deppsits pf gray clay material .across ~the

"
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sputhern edge--of the 21-acre expansion area. During an
extensive program pf drilling, several infilled splutipn
cavities, to either side of and within the 21 acre area
boundaries, were defined. Geptechnical studies indicate
that these features are stable and not prone to collapse
(Reference 33, Appendix A).

The results of angled hole drilling arid"a collection of all
the existing data across the 21-acre expansion area allowed
a north-south geologic section to be prepared by REWAI -
(Reference ̂  31, Appendix A) . This indicated a cpmplex
history of faulting and folding and was presented in the
draft version of their report (Reference 31, Appendix A) .
Subsequent work /undertaken fpr this Work Plan, which was
aimed at incorpprating this structure intp the regipnal
geplogy. Identified deficiencies in bpth the REWAI
interpreted geplpgic section ...__ and the regipnal geplpgy
(Reference 7, Appendix B).

Fpr the purppse pf this Wprk Plan, a best estimate geplpgic
map and section have been prepared which cpliate mpst pf the
available data regarding rbclc types, weathering prpfiles,
fault zones, arid the surrounding geologic envirpnment (see
Figure 13:) . This interpretation reflects the well
documented structural style of the /Appalachian deformatipns
discussed in Section 1.8.

It is impprtant 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
asspciated hydrogeblpgic conditions are still ppen to
interpretation, especially in relatipn to the dplpmite zone.
This clearly is an identified data gap and its resolutipn is
critical to the development pf the Feasibility Study (FS) .
The data needs associated with the geplpgy and hydrpgeplpgy
are discussed in Sections 2.7.4 and 2.7.5, respectively.
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Photocreolpgic studies

Interpretatipns of aerial photographs pf the site, have been
completed by EPA and by REWAI (References 20 and 32,
Appendix A) . Thpugh these interpretatipns identified
somewhat different sets of phptolineations the identified
major photolineation or, earth fracture traces, paralleled
the knpwn 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 pf aerial photpgraphs pf
the landfill area and local region are required to prpvide
information important to the geologic interpretation of
Modern Landfill and its environs. Section 2.7.4 discusses
these data needs.

2.2.3*3____Surficial Soil

According to the Ycrk County Spil Survey, there were four
soil types in the immediate site area. A mpderately eroded,
well-drained Chester silt Ipam is predominant, having either
a 3% to 8% slope (ChB2) or 8% tp 25% slppe (ChC2) (U.S.
Department of Agriculture, 1977). Both ChB2 and ChC2 are
used for daily cpver operations at the landfill. The north-
central portion of the site includes severely erpded 8% to
15% sloping well-drained Glenelg channery silt-loam (GcC3).
To the west and sputh pf the Gelnelg spil _ls Manpr channery
loam (MfD3) . This spil 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 to major development at the
site.

ftR300M8
Golder Associates



December 1987 " -24- 863-6020

2.2.3.4 Saprolites .-—.'. ^-. -.-

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

REWAI in its repcrt r̂egarding the 21-acre expansion area
(Reference 32, Appendix A) identified a thick saprolite zpne
(20 to 130 ft) which they cpnsidered tp be associated with a
major thrust fault complex trending roughly east-west across
the south side of the 21-acre expansion 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 asspciated with the saprolite and deeply
weathered bedrock are shown pn Figure 13 and discussed in
Section 2.2.3.6.

Drillhole B3 tp the nprth pf the_now decommissipned leachate
impoundment (see Figure 13) may also have been drilled
thrpugh saprplite ro'ck or fault zones. the well Ipg is npt
clear in this respect.

The Harpers Fprmatipn develpps -a reddish orange tp buff
colored highly micaceaous saprolite; the, Antietam Formation
develops a buff brown silt, sand and clay saprolite. The
gray graphitic- clay material, located In the 21-acre
expansion area, and exposed In test trenches excavated in
that area, and for..., the Eastern Perimeter . groundwater
extraction system, has been correlated with the Chickies
Fprmatipn by REWAI (Reference 32, Appendix A). It may alsp
be correlated with the basal Kinzers Fprmation which is
described by Stose, et. a 1. (Reference 7, Appendix B) as a
dark grey shale (see Sectipn 2.2.3.5).
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It is considered likely that, in general, the thickness of
saprolitic weathering is related tp the Ipcatipn pf fault
zones. As such, a mpre detailed understanding Pf : .the
variation of depth pf this weathering is required tp assist
in defining the structural geplpgy pf - the local area.
Section 2.7.4 discusses this requirement.

Bedrpck Geploqy

As numerous drillholes and wells have been drilled at the
site, the areal extent of the surficia.1 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
cprrelated with the follpwing formatipns:

1. -- Harpers Formation phyllite. - ..southern section pf..
the site.

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

3. Chickies pr Kinzers Formation slate- or. shales
(weathered tp saprolite) - located in the 21-acre
expansipn area.

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

5. DPlomite, interpreted as being of ..the Vintage
Formation - located beneath the Antietam Fprmation
and deep saprplite in the nprthern sectipn of the
site.

The major portion of the existing landfill is. located on tpp
of Harpers Formatipn bluish-green and greenish-gray
micaceous and chloritic. phyllite wit11, some dark green
phyllitic, sandstone. These rocks exhibit a dominant
northeast-southwest striking foliatipn/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-acre expansion and the hill
to the north. It ranges from, buff sandy clayey silt,
saprolite to moderately weathered"rbuff, fine grained,
clpsely fcliated, slightly tp moderately micacecus phyllitic
sandstpne .or fine tp medium grained slightly fpliated
sandstpne/quartzite. In the unweathered state, the Antietam
Formation is medium gray in colpr.

In the base and northern slopes of the 21-acre expansion
area, outcrops and exposures in test trenches indicate that
the Antietam Formation is intensely folded (isoclinal
folding). Bedding is essentially_ obliterated making it
difficult tp discern 'structure, however, the rare bedding
planes pbserved tend' tp support the geolpgic section on
Figure 13. ~ ~ ":,, ~ .::."• ~-~ "-'• " " " " :"

Beneath the saprplitically weathered Antietam Formatipn,
drillhples and wells along the nprth edge of the existing
landfill, identified a zpne .of! doipmitic strata. Data from
drillhole C-26 (see';Figure 11) shpwed that the moderately
weathered Antietam Formatipn grades "cohtinupusly intp the
dplomite zpne. Furthermore, cpre recovered from this hole,
and several Pthers drilled in and adjacent to the 21-acre
expansion, area, indicated that the dplomite contained
elliptical nbdular zones as does - the Vintage Fprmatipn
exposed elsewhere in the region. On the basis of this data,
the dplomite strata has been correlated with the Vintage
Fprmation which is stratigraphically .above the Antietam
Fprmatipn (see Figure; 9). "TP :place the Vintage .dPlpmite
beneath the Antietam, these strata must have been overturned
and faulted" intp their present .ppsitipn. The recrystalized
dolomite zones and intense , cleavage observed in the,
recpvered dolomite core, and the small scale isoclinal
folding observed in the Antietam Formation strata exposed in
the 21-racre area, further indicate that these strata have
experienced intense cpmpressipn arid complex defprmation.
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Adjacent tp the northern tpe of the existing landfill and in
the vicinity of well W26 (see Figure 9) are areas pf dark
gray clay/silt saprplite that is slightly graphitic. Test
trenches dug through this material indicate intensely
defprmed strata with fplding and faulting being indicated
(Reference 32, Appendix A). These areas are discernible, en
aerial photographs of the site (Reference 20, Appendix 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 ,from Franklin and
Marshall College in Pennsylvania, retained by REWAI to study
this phenpmenon, considered that the material could -be
derived frpm the Chickies slate or the Lpwer Kinzers shales.
By ascribing this material tP the Kinzer shales, the style
pf the deformations required to produce, the disppsitipn Pf
litholpgies at MPdern, much mere clpsely resembles the
regional tectonic style, i.e. slightly overturned climbing
ramped anticlines defined by and dissected by thrust faults
and fault splays.

Structural Geology

The current interpretation of the overall geplpgic structure
underlying MPdern Landfill and the local area surrpunding
Modern Landfill conforms to recent concepts pf the regional
style pf deformatipns. The main structural.- components
beneath the area are pverriding ramped anticlines," which
were cut by several thrust fault splays,; A schematic of the
develppment pf these structures is presented in Figure 15.

During the develppment of the ramp anticlines, a synclinal
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 shewn
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in Figure "15) by the faults. The" core of." this syncline is
located below the 21-acre"-expansion area with sections of
the ramped anticlines located to the north and south.

The sequence . _pf --roughly northeast-southwest trending
structures, parallel to the regional.trends, and cpmmencing
at the north of the site is-described below:

1. The mpst nprtherly fault structure In Figure 8
fprms the. back pf one ramped anticline pverwhich
the Antietam Fprmatipn 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 slices .pf Antietam Fprmatipn are
located. : -""--- -

3. The base of" the 21. acre expansion area is
comprised pf "synclin̂ lly foldacl Antietam Formation
containing a core pf1 Vintage fdolpmite and Kinzers
shale which has been further dissected by thrust
fault"splays. '•'•' : _""."

4. The next major thrust _ fault to the scuth has
brought the -Harpers Fprmation ramping up and pver
the Antietam Formation. To the south this is
followed by a possible fault "zone (indicated by
deep saprolite and „ weathered... .bedrock) and an
anticlinal ramp of Harpers Formation phyllite and
Chickies Fprmatipn, which putcrops at the south of.:
the landfill.

The Indicated structural geplpgy is complex and at present-
relatively ..speculative. Since, an understanding pf this
aspect .of. the site Is . important both in terms of.-defining
the Ipcation pf the dolomitic strata and understanding the
hydrogepl.pgy of the . area, considerable attention has been
given to this subject. _ The additional data required, .to
adequately, define, .the structural geplpgy is. presented in
section 2.7.4;" " •-.— .• -• .-
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2.2.3-7____Solution Cavities .... .1" ... „ ./ _-

During detailed investigations for -the expansipn area and
development of __the grpundwater extraction system (Eastern
Perimeter), borings encpuntered infilled splutipn cavities
beneath the thick saprplite cpver and Antietam Formatipn
bedrock (References 32 and 33, Appendix A) . Splutipn
cavities found below the 21-acre lined landfill- area are
small; pne to three feet in vertical height at depths of 23
feet to 78 feet below ground surface. To the east and west
pf the 21-acre area, identified splutipn cavities are 1.6 tp
18 feet in vertical height at depths pf.3.5 feet to. 85 feet.

The located solutipn cavities have develcped within a -few
feet of the dplomite/non-dplpmite cpntact. The Ipcations of
holes and wells which intersected infilled solutipns
cavities are shown on Figure 13.

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

2.2.3.8 ____ Mineralization _ _ _ _ _ , _ „....

Irpn ore mines were reportedly operated pn the property
befpre the 1800 's. One of these excavations is reported to
be located in the north central area Pf the existing
landfill, one pther possible iron ore pit ;is Ipcated in the
sputh central section of the site (see Figure 13) .

The southern most depression was noted on the original site
tppographic cpntpur map and existed prior tp landfilling
operations. This depression is located at the head of a
"ravine", alsp indicated on Figure 13. .

The prpbable pit location in the central area of the
landfill is the site of the initial landfilling operations
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and is visible on 1952 aerial photographs of the site
(Reference 20, Appendix A).

The location of these "pits" is consistent with numerous
other knpwn irpn 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 pJi changes caused the precipitaticn pf
brown hematitic ore (Reference 7, Appendix B).

2.2.4 Hvdroaeoloav _.._. ....._-. -- ~

2.2.4.1 General ... , . . ,._. , -..,-

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 aquifer and that the grpundwater flow
patterns are typical of an uncohfined system with local
recharge and- discharge areas. In such a system the
groundwater . surface provides the driving force behind
groundwater flow. Variations 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 grpundwater surface,
springs discharge. , .-As the land surface in the vicinity pf
the landfill generally falls from southwest to northeast,
the normal tendency would be for grpundwater to flow in this
direction. It is considered that the geological structure

Colder Assoeia tes
RR300U25



December 1987______________-31-_____________863-6020

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 1 imited knowledge is
available regarding the Vintage Formation. The following
sections describe the findings of the studies regarding the
groundwater surface and the hydrogeologic testing completed
to date.

2^2,4*2 Grpundwater Surface ,

A study pf water levels in dpmestic wells in the vicinity of
MPdern Landfill, completed by AGES (Reference 4, Appendix A)
indicated that the grpundwater surface about 1,000: feet to
the south of the landfill is at an elevation pf 700 feet
MSL. This groundwater gradually falls tp elevation 500 feet
MSL, at the nprth bPundary pf MPdern Landfill (eastern
tributary). North of this point, the water surface rises tp
an elevation pf abput 550 feet MSL (Frey well) . This
groundwater surface indicates the pptential fpr 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 frpm winter 1982, when these wells were operational,
with current groundwater- - levels measured in active wells
surrounding the landfill, an approximation of the
groundwater surface can be prepared. This is presented in

flR300l426
Golder Associates



December 1987 V- - V -32^ _______863-6020

Figure 16. A distinct mound in the water surface is
indicated.

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 possibly in the central iron ore pit.

2.2.4.3____Hvdrogeologic Testing

In order to define the hydrogeologic^ 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
Ipcated just sputheast pf Mpdern Landfill within the Harpers
Fprmatipn and adjacent; to a saprolite filled .valley. " The
purpose of:".the pumping test was to aid in explaining the
presence of volatile organics in the Brown well, and to
evaluate Ipcal trarismissivity. Results cf the pumping test
indicated an elliptical-shaped cpne pf depressipn 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 minute which is indicative of the
tight bedrock. As -drawdowns increased, well discharge
quantities .tended to decrease, indicating slow recharge
rates tp the rock-fractures (Reference 9, Appendix A).

Several pumping tests were-Completed by REWAI between 1975
and 1986. " 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 direction of
the major fracture system, i.e. the foliation or northeast -
southwest r is between 2 and 10 times greater (average about
5) than the hydraulic conductivity perpendicular to the
foliation (References 15 and 17, Appendix A).

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
Fprmatipn is 1.9 x 10~4 cm/sec tp 1.6 x 10"6 cm/sec. and fpr
the Harpers Fprmatipn 2.4 x 10~"5 cm/sec to 4.1 x 10"9
cm/sec.

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, Appendix 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 Ipcated near -the eastern tributary. This
indicates that discharge of the upper portipn of the aquifer
is to the streams.

Little information is available regarding the hydrogeologic
parameters of the Vintage Formation dolomite. Water level
measurements taken at the east and west end pf the 21-acre
expansion area indicate a 25-fpPt head difference frpm east
to west across the site. Piezometric pressures measured in
the dolomite zone in well clusters W26, C30 and CIS indicate
a gradual gradient from east to west beneath the 21-acre
expansion area up to the location of C18 then a drop of
somelO 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 npt been defined.

BR300U28
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2.2.4*4 Summary ., . . . . . „.,., _, . . .

In general, the hydraulic conductivity of fractured reck
decreases with depth. The fault zpnes in the Harpers and
Antietam Formations, due to the presence of micaceous and
chlorite .minerals, form clay-like gouges which may act as
aguitards, ....--Adjacent...to these fault ""gouges, the rock is
either saprolitically weathered to greater than nprmal
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/fbliation and the fault zones roughly
parallel this trend, grpundwater flow will probably be
anisotropic within the rpck mass, flpwing more easily in the
nprtheast 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. Jf_ gbuge filled .faults exist beneath
the area, these features may further increase the anisotropy
of the flow "patterns- by forming subvertical, northeast -
sputhwest trending aquitards within the rocK- mass.

The Vintage Formation is a carbonate _rock type. Under
certain cpnditions, groundwater flow tends to dissolve this
type of rock, opening up fissures and, as evidenced by
drillholes and wells in and adjacent to the 21-acre
expansion area,- forming" solution 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 ccnsequence of the above, the groundwater flpw beneath
the landfill, thpugh driven by the hydraulic gradients
generated by the shape pf the groundwater surface, is
complicated by the weatherized fracture systems in the rock
mass, the fault structures and the potentially tortuous
conduit flow within fractures and infilled solution cavities
in the Vintage Formation. Furthermore, the probable
regional northeastward grpundwater 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
hydrogeolpgic prpperties:

Formatipn

Kinzers Vintage Antietam Harper__

Saprolite . . . X X X

Solutioned dplomite X .. -

Weathered Rock X ~ - - - . . . . _ .X X

Fractured Rpck X
(adjacent t o X X
fault zcnes)

Relatively
Unfractured Rock X X : X

Fault zpnes X X X X

Due tp the complex gePlogic structure :pf:.the area, it may
prpve imppssible to fully define the hydrpgeologic-
parameters for all the separate hydrogeolpgic units
indicated in the above matrix. To .the extent possible
additional testing and analysis is required to determine the
remaining hydrogeologic parameters such that predictions can
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be made regarding groundwater flow. This apprpach alpng
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, adj acent farm
residents and livestock has been assessed. Fencing
cpnsisting six (6) foot high chain link fence with 3-strand
barbed wire is installed along the adjacent Prospect Rpad.
Access alpng the remaining parameter is ccntrolled by fpur
(4) foot high woven wire fencing. All entrances are
cpntrplled by locked gate and security is provided pn a 24-
hpur 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 informatipn on the
surface water and air rputes pf exposure. Section 2.3
describes the existing information regarding these potential
impacts. Section 2.7.6 describes the data needed to
adequately "understand the nature and extent of contamination
for these routes of exposure and the data quality objectives
fpr this infprmation.

2.3.1 Grpundwater Exppsure Pathways _ _,_._.

2.3.1.1 _ . Past-St-U-dl-eS- on Nature and Extent pf.
Cpntamination_ :

Groundwater quality data has been collected fpr several
years from "the varip_us well systems 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 prganic chemicals. A Preliminary
Assessment and Site Investigation (PA/SI) was cpnducted in
1982 by the EPA Regipn III Field Inspectipn Team (FIT)
contractor, E & E (Reference 3, Appendix A).

The PA/SI report prepared by E & E np ted the presence o f
organic and incrganic cpmpounds in surface springs at the
southwest border of the landfill, in monitoring wells B-l,
B-3, B-15, A-l, and A-2 and in the nearby private wells,
Frey, Druck, and Peters (see Figure 17) . As a result Pf
these findings a Tpxicolpgical Impact Assessment was
performed by NUS (Reference 19, Appendix A). The NUS report
concluded that:

1. Pesticide levels originally reported by the FIT
. were quantitatively errpnepus.

2. High barium and lead levels in the Druck and Frey
wells reported in the priginal FIT were resampled
and tested. This testing indicated levels well
below thpse repprted in the FIT .and substantially
below the Natipnal Interim Primary Drinking Water
Standard of 50 ug/1 and cpncluded that the high
barium level was most likely a reporting errors

3. Freoti levels in the Peters well were cons idered
npn-toxic.

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

5. The additional lifetime cancer risk for the Druck
well, with chlprpform levels at 50 ug/1 wpuld be 26
cases per 100,000 at ingestion levels of 2 liters
per day over 70 years. The Druck well water _(npw
decommissioned) was -recommended for carbon
filtratipn.

6. The Brown dug well (now closed) was considered
severely degraded with several carcinogens.

7. Though some on-site wells contained high levels of
iron and manganese, pther wells and surface waters

AR300i*32
Colder Associates



December 1987 " ~ 3̂8- 863r-6020

samples contained _ typical levels of these
materials which do not threaten water quality.

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

9. Mpnitpring wells B-l, B-3, and B-15 shpwed
cpntaminatipn by benzene, vinyl chlprlde, Beta-
BHC, perchlproethylene (PCE), and trichloro-
ethylene (TCE), chlprpform, dichloroethylene,
lead, zinc, cadmium, iron, and manganese.

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

Several investigations were , .conducted frpm 1982 through
August pf 1984 by AGES Corporatipn and- REWAI. In 1986,
E & E prepared a draft RAMP and RI/FS Wprk Plan fpr-Modern
Landfill which summarized these investigatipns (Reference
31, Appendix A). Many pf the,monitoring wells referenced in
these reports have been decommissioned or replaced, as
indicated in Section 2.2.2.. ..-Locations pf decommissioned
wells are.̂ shown on Figure 11 .Results of mpnitoring well-
sampling conducted.._ through August .of :1984 are -summarized-
below: - ._.". "."".". . . _. .. .

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

_ . ..._._part _ of the landfill, where previous irpn ore
explpratipn supposedly occurred and splid wastes
were buried. This area is considered the primary
scurce of cpntaiainatipri which has been detected at
the landfill -perimeter zpnes (AGES. December 2,
1982 and REWAI May, 1984 References 4-8, and 17,
Appendix A) . ._. . . ' -— ". ._....

2. Volatile organic compounds (including chlorofcrm,
1,1-dichloroethane, - - - - - - 1,2-transdichlcroethane,
1,1,1-trichloroethane, - trichloroethylene, and
vinyl chloride) were detected in a number of wells
alpng the western perimeter. These wells included
C-l, C-3, C-9, W-7, W-8, W-9, W-13, W-14, W-15,
MH-2, MH-3. Total VOC's ranged frpm 140 ug/1 in
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W-15 to 1,432 ug/1 in W-7 (REWAI August 1984;
Referehce 17, Appendix A).

3. Elevated levels of iron (up tp 380 mg/1 in A-l)
and manganese (up to 28 mg/1 in A-2)were detected
in wells A-l, A-2, B-l, B-3, and B-15 and several
wells alpng the western perimeter (REWAI August
1984; Reference 18, Appendix A).

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

1. 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 detectipn level and the natural
background levels pf zero. Although 18 different
priority pollutant vplatile prganics were detected
in eastern perimeter wells, the most commpn are
trichlorpethylene, 1,2-transdichlorpethylene,
1,1,1-trichlorpethane, tetrachlcrpethylene, methy-
lene chloride, and 1,1-dichlorpethane. TWP non-
priority pollutant volatile . organics, tri-
chlproflupromethane and dichlorcdiflupromethane
have also been consistently found in the
northeastern perimeter wells.

2. No metals other than irpn, manganese, and lead are
present at significant levels (abpve EPA Drinking
Water Standards) in the eastern perimeter. pf
Modern Landfill.

3. Many of the remaining inorganic _ parameters
indicate elevated levels above normal backgrpund
w i th in 100 feet p f the eastern edge p f the
landfill. These parameters include chloride, BOD,
COD, specific .conductance, and pthers. Beypnd
this distance frpm the landfill, the
ccncentrations decrease to levels that are within
the range pf nprmal background- -fpr the varipus
geolpgic formatipns pf the eastern perimeter.

4. Nitrate-nitrpgen levels mpnitored in wells B-20
(30 feet deep), W-10 (53 feet; deep) and W-ll (53
feet deep) exceeded the EPA Primary Drinking Water
Standards.
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2.3.1.2 Curxejot-Jaafca. Nature and Extent of Contaminatipn

The results pf Modern Landfill's recent quarterly water
quality testing _(Fall 1986, Winte"r 1987, and Spring 1987)
are given in Appendix E. The current monitpring system is
shpwn in Figure 12. .This system was completed in 1986 along
with the eastern perimeter groundwater extraction system.
Data collected from the current monitoring 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, lead, and 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 radiological
parameters. Selected parametersaresummarized in Tables 7
and 8 for the first two sampling periods (fourth quarter
1986, first quarter_1987)• Data from the second and third
quarters pf 1987 haYe._peenma^e_ available recently. Only a
preliminary __analysis;. of _ this recent information _has been
cpmpleted. 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 "enough water to be
properly developed and/or purged and sampled according to
Modern protocol.

Elevated levels of -iron and ~ manganese are prevalent in
sampled wells throughout Moderjn Landfill^ with the exception
of" :the northernmpst sectipn of -the landfill. Iron
concentrations ranged from _ below detection limits in a
number of wells to 34.5" mg/1 in well.. W-l. The EPA Secondary
Drinking Water Standard for iron is 0.3 mg/1. Manganese
concentrations also ranged -from below detection limits in
numerous. wells to 9.73 ;mg/l in well W-l. The Secondary
Drinking _ Water Standard -for magriesium is 0.05"mg/l. The
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presence of -iron and manganese is to be expected cpnsidering
the presence of iron pre_ .deposits in the area and siaall
amounts of irpn pyrite in the Antietam and Harpers
Fprmatipns.

Detectable levels pf lead were found in 30 of the wells
sampled. Hpwever, levels equalled or exceeded the EPA1 s
Primary Drinking Water Standard of 0.05. mg/1 in pnly wells
W-35 (0.05 mg/1) and W-23 (0.060 mg/1). This occurred
during the fourth quarter 1986 sampling. Levels decreased
to below Drinking Water Standards in subsequent sampling.
Bpth of these wells are " located along the eastern
groundwater extraction system.

Low levels of cadmium at the detection limit (5 ug/1) were
fpund in several wells in the fpurth quarter 1986. sampling,
with 7.5 ug/1 of cadmium detected in well -MD104I (Table 1).
Levels have been iPwer 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 Water Standard of 10 ug/1 , in any of the
sampling cpnducted tp this point.

Sixty pf the 69 wells sampled- had measurable levels of at
least one of the volatile organic ._ compounds listed on the
Target Compound List (TCL) . Figure 18 presents a histogram
pf frequency (number of wells) in which the indicated
volatile organic compounds have been detected (fourth
quarter 1986 Sampling Event) . Eighteen TCL vplatile organic
compcunds were detected, eleven pf which were found in 5 pr
more wells, as shown in Figure 18. Four of these compounds
trichloroethylene, 1 , 1-dichloroethylene, 1 , 2-trans-
dichlprpethylene and vinyl chloride are related in that they
are cpmmpnly associated with similar manufacturing
prpcesses. The last three of these cpmpounds are also
degradatipn prpducts of .,the_ first, trichloroethylene. Other
compounds which were frequently detected in the . wells at
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Modern Landfill include ! ; 1, 1-dichloroethane, 1,2
dichlorpethane, 1,1, l-trichloroethane, carbon tetrachlpride,
and tetrachlorpethylene. These comppunds are all commpn
decreasing agents and solvents and again, are pften
asspciated with similar manufacturing prpcesses. Dichlprp-
difluorpmethane and trichlorofluoromethane are constituents
of. Freon, a cpmmon ref rigerantv .-_-

The distributipn of volatile organic compounds (VOC's) can be
grouped into zpnes based - on the pccurrence pf similar types
pf compounds. Dividing the area into zones based on the
chemicals detected may assist in understanding the nature
and extent of contaminatipn. This understanding is
necessary tp .. determine the . .effectiveness pf the existing
monitoring and remediation system within these zones and to
evaluate additional 'remedial alternatives. Remediation
effprts and perfprmance objectives will vary based on risk
assessment and Applicable of Relevant and Appropriate
Requirements (ARAR's) for specific comppunds detected in the
varipus. zpnes. "Fpr example, the risk assessment and ARARs
may indicate. =remediatipn of "grpundwater is necessary in
zpnes containing vinyl chloride above, the MCL pf 2 ug/1.
However," zones containing higher: concentrations of
trichloro:flUoromethanef may not. require remediation. These
zpnes are shown pn Figure 19 and are discussed belpw:

1. -Zpnes A & B - Trichlorofluoromethane form a large
percentage of - /the total... VOC_!s, with spme
dichlorodifluoromethane, tetrachloroethylene,
methylene chloride/ trichloroethylene, and other
VOC's in IPW concentrations in wells near the
ncrtheast cprner (MD120, W-59, and W-60A) and
nprthwest perimeter (W-10, W-ll, W-12, MD 107-111,
and . B-20.y of the landfill". The Maximum
Concentration Level (MCL) for trichlprpethylene (5
ug/1) was, exceeded in several . wells and vinyl
chlpride (2 ug/1) in one well_ in these zones.

2. Zone C - In wells along the eastern landfill
perimeter near Prospect Ro'ad (MD121, MD122I, and
MD122S) there are a variety of VOC's; however,
1 , 2 -trans-dichloroethylene , trichlor-ethy lene ,
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methylene chloride, l,1-dichlProethane, vinyl
chlpride, and dichlprodifluoromethane pccur in the
largest cpncentrations. MCLs Were exceeded for
benzene (5 ug/1), trichlproethylene (5 ~ ug/1),
carbon tetrachloride (5 ug/1), and vinyl chloride
(2 ug/1) in this zone.

3. _ Zone D - Alpng the eastern tributary a wide
variety of VOC!s are present. Trichlorpethylene
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
trichloroethylene 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, bpth
trichloroethylene (38.4 ug/1) and carbpn
tetrachloride (10.6 ug/1) exceeded the MCLs during
the fourth quarter 1986 sampling. Levels have
declined in subsequent sampling, possibly as a
result of installatipn of the eastern perimeter
groundwater extractipn system. The mpst recent
data from 9/15/87, indicates trichlproethylene
levels of 5.7 ug/1 (MCL = 5: ug/1). No carbpn
tetrachloride was detected in recent sampling.

4. Zone E - The southern boundary is hydrologically
upgradient of _the landfill. Low levels pf 1,1-
dichlproethane, trichlproethylene, and methylene
chloride have been detected in wells MU125 and
MU102 immediately adjacent tp the landfill. In
recent sampling no VOC's have been detected in
wells further upgradient from the landfill.

5. Zpne F - Along the western tributary a wide
variety pf volatile organic compounds have been
detected. The largest concentrations occur -for:
1,2-trans dichloroethylene, vinyl chloride,
trichloroethylene, and 1,1 dichloroethane. The
MCLs for trichloroethylene and vinyl chlpride was
exceeded in mpst wells in this zone.

6. Zpne G - Only trace ampunts of methylene chloride
(a Iso frequently detected in f ield and trip
blanks) were fpund in samples* from a few wells in
the north perimeter area.

Sectipn 2.7,6 defines the data gaps and data quality
objectives tp fully determine the nature and extent pf
leachate constituent migratipn.
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2.3.1.3 - Factors Influencing Migration __. _^

Spme of the primary factors that influence mpvement pf
grpundwater" and leachate: constituents at MPdern Landfill are
the chemical properties of_the leachate constituents, the
history pf disposal operations, hydrogeplogic properties of
the area, orientation of .bedrock fractures and other
features of - the geology, ive. saprolite.zones, fault zones,
and the influence Pf the grpundwater extraction system.

The influence pf spme 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 1"9. The distribution of specific
compounds-.may be attributable to some pf the factcrs
indicated -above. The most important of these factors are
prpbably the history of .disposal .operations and the
hydrogeologic properties associated with the geolcgic
structures. • • * ....-.-._,.,,,-,..- - -r-=. ~

The distribution of total volatile prganics, as shewn in
Figure'20, and specific cpnductivity as shown in Figure 21,
alsp indicate several characteristics of the site:

1. typical leachate constituents (sodium chloride,
and other icnized compounds) appear to be in high
CPncentrations in the grpundwater, as is shpwn by
the-relatively high .specific conductivity values.

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

3. No leachate cpnstituents appear to be migrating tp
the nprth.

4. The relatively high Frepn cpmpound concentraticns
pbserved in Zpnes A and B may correlate with
disposal history.

5. The grpundwater extractipn 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 Ipcated
beyond the east tributary (frpm 188.9 ug/1 tp 20
ug/1) since the eastern system became operational.
Other monitpring wells located across the
tributary streams have not detected . any VOC's in
recent sampling with the exception pf low levels
of.methylene chloride (also present in many field
and trip blanks).

The influence of these factors on the moy_ement of
grpundwater cpntaining leachate cpnstituents are some of the
primary items., to be addressed further in the proposed field
program. Data needed tp answer these questions are
discussed in Section 2.7.6 " !

2.3.1.4____Nearest Wells and Their Uses p _ ..-

The Hazard Ranking System (HRS) scpring document fpr Modern
Landfill .indicated that within a three mile radius of the
landfill approximately 819 homes (total populatipn 3,107)
are serviced by private wells (Reference 3, Appendix A) . As
indicated an inventcry of the potentially impacted
pppulatipn will.be conducted as one of the initial tasks -of
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
several times by NUS and AGES. These include:

&R300UUO
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1.- The Frey well located north of the landfill across
the northern extension pf the .eastern tributary.

2. The W. Heindel well located''across the western
tributary.

3. The J. Heindel well located-east of the landfill
on the other side of Prospect Road —

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

5. The H. Heindel well '.located southeast of the
landfill. -

6. The Druck well Ipcated. sputh of the landfill (de-
commissioned); this property was -purchased by
MPdern and is . the location pf the present
;landfill entrance. _

7. The Peters well located sputheast pf the landfill.

NUS Cprppration sampled the Peters, Frey, and Druck-wells in
the spring of 1983 and detected -low concentratipns pf
certain organic priority pollutants. Trace levels pf Frepn
11 (trichloroflucre-methane) were found in the Peters wells
east pf the site. The Frey well, north of the site, showed
evidence of. - insecticides, - DDT and lindane. Sampling
epispdes pf. the Druck well (non-decommissioned) , directly
south, indicated trace levels of benzene, chlorofprm, and
methylene chlpride (NUS 1983).

E & E in their RI/FS Work Plan (Reference 31, Appendix A),
concluded "that both the Peters1 -and Frey's cpntamination
problems were, not the _ result o.f the . landfill. ". Results
frpm a study conducted .by AGES jfReference. 8 and 10, Appendix
A) determined -that neither, the Frey nor the Peters wells
were hydrogeplpgically cpnnecteU -to .Modern landfill, and
therefore, their . contamination problems could not be
associated with the landfill. The depth pf the Frey well,
35 feet (base of well- at elevation 517 ft. MSL) , was
determined to be insufficient to induce flow from the
landfill acrpss the,-stream- (elevation 500 ft. MSL), which

Colder Associates



December 1987 _____________-47-__________ 863-6020

acts as a grpundwater discharge area. : The Peters well is
Ipcated in a tppographically high area, approximately 2,500
feet southeast ot the landfill, and groundwater flpw in that
area is tpward the eastern unnamed tributary. In addition,
AGES in their August 1982. repprt cpncluded that domestic
well cones of depression do net extend beyond 700 feet from
the well (Reference 9, Appendix A).

The sampling of three private wells, fprmerly pwned by the
Brown family (HPW closed), detected the presence of numerous
priprity pollutants. Following the purchase pf the Brpwn
property by SCA Services Inc., the use pf the Brpwn wells
was discontinued, eliminating the associated pumping
influences. Because these sputhern wells have IPW water
yields, elliptical drawdowns and .extensive drawdown
magnitudes, and are possibly located close tp a faulted,
crushed gouge filled rock zone, grpundwater-reversals may
pccur. Of the three wells (Brpwn dug well, Brown old well.
Brown new well) , the Brown dug well contained the largest
concentrations pf chlorinated alkarte/alkene compounds,
including TCE (Reference 19, Appendix .A) . A pumping test
cpnducted by AGES in December 1982 indicated that the Druck
well and the Brown' s new well get their water from the
bedrcck fractures which lie along the strike (nprtheast -
southwest) . Therefore, the water quality pf the two wells
is related. The pumping pf the three Brown wells
accelerated the migration of the ._ landfill-associated
vplatile organic cpmpounds (VOC * s) into the water-bearing
zone that these wells share . with _the Druck well. The most
recent analysis from the Druck well (April 1984) indicated
chloroform at less than 10 ug/1 as the pnly volatile organic
present Reference 18, Appendix A).

Section 2.7.6 discusses the data gaps .defined by the abpve
wprk and the data quality objectives necessary to allow a
risk a rpsk assessment and. selectipn pf remedial
alternatives to be completed. ....__ , _ _, ̂ , , /-,RR30Q14U2
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2.3.2 Surface Water ;and Sediment Exposure Pathways

2.3.2.1 Nature and Extent of Cpntaminatipn

Sectipn 1.5 contains a descriptipn Pf surface water in the
vicinity pf MPdern ..Landfill. The major surface waters of
concern are Kreutz Creek and the two unnamed tributaries
bordering Modern Landfill". As indicated in the discussion in
Sectipn 2.3.1,2, it appears that groundwater ccntaining
leachate cpnstituents migrates in the directipn pf these
tributaries. The grpundwater extraction systems at Modern
Landfill (see Section 1.6) have significantly reduced
discharge to the :_tributaries in the vicinity pf the
landfill. ':...'" v :T- :.^ -.-.;: .-__•-. .:_—•..-—.- - — - - - - - - - -

Low levels of.-...volatile .organic .compounds were observed
during early .investigations in theses/tributaries. _Springs
alpng the western tributary were sampled during the FIT
inspectipn, and total volatile organic cpncentratipns in
excess of 400 ppb were observed (Reference 3, Appendix A) .
However, these levels have been significantly reduced since
the FIT inspectipn, by the.currently operating groundwater
extractipn system. The:_ maximum levels of volatile organics
detected-in spring samples.during this period was 42 ppb at
MSP113. No: contamination was detected at most surface water
sampling.points. Methylene chloride, also present in sample
blanks, was the pnly comppund.detected in the surface water
during the most recent sampling events.

Inorganic compounds -exceeding USEPA Drinking Water Standards
were also reported' in early studies -in springs and the
tributarieŝ . ...:_.Iron and manganese., were detected in the
western tributary, (up to,430 ug/1.for:iron and 250 ug/1 fpr
manganese). Secondary drinking water standards fpr these
compounds are 300 ug/1 and 50 ug/1 respectively. Cadmium
was repprted at 16 ug/1 (MCL = 10 ug/1) from" a sample from
the eastern tributary. Concern was expressed regarding
possible .aquatic, toxicity due to cadmium (Reference . 19,
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Appendix A) . In recent sampling of the tributaries, lead
has been detected at levels pf 12-19 ug/1, well belpw
Drinking Water Standards. Cadmium. has npt been detected in
recent sampling (detection limit of..5_ug/l).

In addition to the discharge _to the_ tributaries of _
grpundwater 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 pperated, (see Sectipn 1.6) an
aquatic biplpgical investigation pf the western tributary
stream was conducted during 1981-1982, by Mr. Rpbert Schott,
Water Ppllutipn Biplpgist fpr PADER. Schott concluded that
leachate from the landfill was not having any discernible
impact on the stream b iota . He attributed poor water
quality in the creek to siltation caused by cattle on the
adjacent Heindel farm. Schott concluded that concentrations
pf VOC's entering the tributary via springs were either tpp
low or the VOC's volatilized to non-toxic levels (Reference
31, Appendix A) . Since that time, levels pf t;at~al volatile
organic compounds detected in the tributaries have decreased
by an order of magnitude (400 ug/1 tp 42 ug/1) .

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

2.3.2^2 ____ Surface Water Uses . _ r : ....„.,_. ,r

The tributary streams represent potential- exppsure pathways
primarily due tp their pptential use as agricultural water
supplies. The western tributary stream is reportedly
available as a water. supply for cattle pn the Heindel -farm
(Reference 31 , Appendix A) . This is npt the case. As a
result of perimeter fencing there is; . no direct access , for-
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livestpck, to the tributaries. This CPW pathway, therefore,
dpes not exist. If any "contamination was reaching the
tributary streams, it cpuld 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 spurces will have tp be evaluated tp 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 discusses the data gaps and -data
quality objectives of ̂ ;the sampling^ plan (section 3.8)
required tp allow assessment of the surface water pathway.

2.3.3 Air . ExpPŜ ireTPathwavs" "• ."....."" "~ V"

Volatilization pf hazardpus materials and fugitive dust
generatipn are,, the, main release mechanisms, fpr potential air
exposures. ^ ^ ._ ; /;? ; :

Air monitoring performed during the FIT survey in 1982
indicated no" "significant. airborne cpntamination.
Photoionization detector measurements at spme grpundwater
monitpring .wells := ranged f rdm _ 1-5; ppm abpve background;
however, no significant readings were obtained during
ambient air mpnitoring (Reference 3, Appendix A). NUS
Corporaticn conducted ambient air mpnitoring in 1983. NP
air cpntaminants abpve background were- detected Using an HNU
(Reference 20, Appendix A) .

A methane gas monitoring and venting system presently exists
around the .southern, eastern, and western perimeters pf, the
landfill (Figure 7) . This system was installed following
detection pf methane at the • former " Brown residence located
across Yorkana Road. Additional gas wells/Vents and gas
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collection trenches are presently being constructed as part
of Modern's pn-gping remedial activities.

AnPther 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 pctential exposure pathway will i>e
conducted during the RI/FS as described in Section 3.

2,4 Preliminary Selection pf Indicator Chemicals

The selectipn Pf indicator chemicals was the first step in
the baseline public health evaluation prpcess. This
selection prpcess was perfprmed based pn existing data site
specific tp MPdern Landfill. As described in Secticn 2.3,
previpus investigatipns revealed a wide variety of, compounds
(primarily volatile prganics) in grpundwater and surface
water in and around MPdern Landfill,. The primary route... of
exposure identified at this point fpr :Modern Landfill ._ is
thrpugh grpundwater. Since results of early analyses have
not been validated and many of the earlier sampling ppints
have been decommissioned, only the most recent data based pn
current monitoring well .Ipcaticns was used fcr selectipn of
indicatpr chemicals. Based on this data, several volatile
prganic cpmppunds were chosen as indicatprs.

As discussed in Section 2.3, recent sampling has not found
widespread presence pf Pther cpmpounds such as lead and
cadmium at levels exceeding Drinking Water Standards as had
been repprted previpusly. These comppunds will continue to
be mpnitpred and, as apprppriate, included as indicators,
during the RI/FS. Although iron and manganese appear to be
widespread, the Secpndary Drinking Water.. Standards for these
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compounds are based primarily on esthetic, effects (taste and
staining) and npt on health effects. Alsp their widespread
presence prcbably is due_tp the__iron pre deposits and
bedrock Ipcated in the area rather than MPdern Landfill, as
discussed in Sectipn 2.3.1.1.

The initial list pf indicatpr chemicals, develpped 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 concentratipn
data, chemical toxicity, and environmental fate. Selection
of indicator chemicals must take into account varipus
envirpnmental and health related factors, to produce a group
of comppunds truly representative pf the highest risk. The
individual components used :to determine the high risk
chemical indicatprs--fpr Modern Landfill are discussed in
greater detail below.

Analytical .data., frpm monitoring wells located in three areas
pf Modern Landfill were chosen fpr use in selectipn of_
indicator chemicals. These Ipcatipns are:

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

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

3. Wells aTorig"the "eastern tributary stream (MD130S,
MD131I, MD132D, MD134S, and MD135I, and W-36
through W-45). " " "

These areas were chosen because they are most representative
of locations where a range of cpmpounds was detected and
areas where the cpmpounds may impact the environment.

One of "the primary factors influencing the mobility of
organic chemicals is KQC, the organic carbon partition
cpefficient, which indicates the tendency pf a chemical tp
sorb to organic carbon in soil. The low KQC values indicate
a chemical may leach mere rapidly frpm the source and travel
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readily through an aquifer. Cpnsequently, Koc values are__an
important consideratipn in the ranking of indicatpr
chemicals.

The water solubility of each cpmppund was alsp considered
for the ranking of chemicals. Solubility is an important
measure of environmental fate. Cpmppunds with higher
SPlubilities may leach more rapidly from the spil and are
mpbile in groundwater.

Equally important fpr selection of indicator chemicals is
the toxic!ty rating given each compound. This rating is
based on chemical toxicity and measured concentration. Five
compounds receiving a toxicity indicatpr; scpre greater than
1.1 x 10-E04 were selected.

Finally the persistence or half-life ,fpr .each __cpmppund in
surface Water was considered (data is generally unavailable
for persistence in groundwater).

Selection pf indicatpr chemicals was net based entirely on
numerical tpxicity ranking as stressed in the EPA
guidelines. A qualitative and quantitative evaluation pf
the analytical data and apprppriate environmental and public-
health parameters was perfprmed. The following five
VPlatile prganic cpmppunds were selected as preliminary
indicators at Mpdern Landfill: - . .r. ~ -•__ _i

1. Benzene

2. Carbpn Tetrachloride - ; _„..

3. 1,2 trans-Dichloroethylene .- ,

4. Trichlproethylene

5. Vinyl Chloride

All of these compounds are potential carcinogens.
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During the RI/FS prpcess, ccmpounds may need to be added or
deleted from "the list as additional information becomes
available. For example, initial screening for additional
parameters on the Target Compound List may identify
compounds for inclusion. The current list is intended to
guide the investigation as to the evaluation of potential
migration and exposure rputes and the selection of ARARs.

2.5 IdentiflcationJIpf 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 MPdern Landfill. Potential ARARa specific tp Modern
Landfill have, been determined based pn 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, pptential 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. Sectipns 300 et seq.). Table
11 lists Drinking Water Standards fpr the vplatile prganic
ccmpounds 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 fpr
trichloroethylene, vinyl chlpride, benzene and carbpn
tetrachloride were exceeded in numerous wells at MPdern
Landfill. ... ..._ - _ .._._ . _.. . .._... ._ _ ._. _. .._.
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In addition tp Drinking Water Standards, Federal Ambient
Water Quality Criteria (WQCs) may be applicable to this
situation as guidance fpr pptential public health impacts pf
exposure. These values are based on lifetime ingestion of
drinking water and aquatic organisms from a particular
source, as well as lifetime ingestion pf aquatic organisms
alone. Calculations can be made tp adjust the criteria tp
s i t es with 1eachate constituents in grpundwater sources
having the potential for being sources of drinking water.
These ad j usted WQCs and non-ad j us ted WQCs are listed in
Table 12 for the VOCs and selected indicator chemicals
detected at Modern Landfill.

Drinking Water Health Advispries published by the U.S. EPA
(DWHAs) are alsp available as guidance on the impact of
certain chemicals being fpund in drinking water supplies.
These values represent concentratipns below which adverse
health effects are unlikely to be encountered in drinking
water. Appropriate health advisories have been compiled for
the VOCs and indicator chemicals in Table 13.

Effluent limitations contained in MPdern's NPDES permit-
permit NP. PA0046680) fpr discharges; from the^wastewater
treatment plant to the western tributary stream at Modern
Landfill may also serve as preliminary ARARs fpr releases
or discharges tp surface water. These .effluent limitatipns
are contained in Table 14.

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

The specific ARARs fpr pther routes pf exppsure such as air
will be determined.based on data collected during the RI/FS.
These will likely include OSHA Standards for exppsure to
workers.

flRSOOUSO
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As data becpmes available to enable modeling of potential
exposure, the baseline public health evaluation for the
indicator compounds will be completed. The determination of
ARARs is an iterative prpcess. The different ARARs that may
apply to a site and-its remedial actipn shpuld be identified
and considered̂  at multiple points in the remedial planning
process, namely:

1. During scoping of_the RI/FS, chemical/specific and
location-specific ARARs may~ be identified on a
preliminary basis.

2. During the site characterization phase of the
Remedial Investigation wh.en the public health
evaluation is conducted to assess risks at a site,
the chemical-specific ARARs and advispries and
location-specific- ARARs are identified more
cpmprehensively and .used to Tielp determine the
cleanup goals. .." _"

3. During develppment pf remedial alternatives in the
Feasibility Study, action-specific ARARs are
identified fpr_ each pf the prpposed alternatives
and "~" cpnsidered alpng with- .other- ARARs and
advispries.

4. During detailed analysis pf alternatives, all the
ARARs and 'advisories fpr "-each alternative are
examined as a package to .determine what is needed
to comply with rather laws and be protective .pf
human health and the envirpnment.

5. " When an alternative is selected, it must be able
to attain all ARARs unless one of the six
statutory .waivers .is. invoked.

6J During remedial design, the technical spec-
ifications of construction must ensure attainment
pf ARARs.

This prpcess is consistent with CERCLA (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).

Colder Associates



December 1987______________ -57-_______________863-6020

2,6 Preliminary Assessment of General Response Actions ..

There are several general response actions that may be
applicable to MPdern Landfill. These are identified in this
section so that the data necessary fpr evaluating them in
the RI/FS can be identified. The general-response actions
address all the potential impacts identified in Sectipn 2.3.
These include impacts to groundwater thrpugh leachate
generation, to surface water and sediment, and tp 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 pf Waste.

3. Pumping, Treatment and Disposal _.of Extracted
Grpundwater. • " " - _- -

4. interception, Cpllectipn and Treatment.

5 Excavation and Removal of .Selected Areas. _

6. On-Site Disppsal of Excavated Material. .. .

7. Off-Site Disposal of Excavated Material.

8. On-Site Treatment. - , - . . - .

9. In-Situ Treatment.

10. Alternative Drinking Water Supplies. _

2*6,1 Grpundwater

The general .̂ response measures to remediate impacts to
grpundwater at Modern Landfill are: np action, containment,
pumping, cpllection, on-site treatment, In-situ treatment,
and alternative drinking water supplies. Combinations of
measures are ncrmally utilized to mitigate grpundwater
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impacts. A preliminary~.review of remedial measures
includes: - :" '."~" „.-. ,;, : :.~~"-r̂ . . .̂ . .;;. ,F. .-.,.-..*

1. No action - As -factions" have already been taken
i>y Mpdern to remediate, the cpndition at" Modern
Landfill the effectj-jof- a "no actipn" resppnse can
pnly be assessed after baseline conditions have
been analyzed.̂ : Thus the. baseline conditipn is
defined as "those, cpnditions that existed at the
site, prior;to any remediation taking place. The
effectiveness of :al,l other remedial alternatives
will be measured against this baseline.

2. A. Containment - capping with highly impermeable
materials to minimize generation pf leachate, and
construction of barrier walls.. Modern!s standard
procedures fpr landfill: pperations include
installatipn pf final caps. The sputhern half pf
the landfill is currently being capped with a
compacted clay in accordance with the Solid Waste
Permit No. 100113. — : _ . . . . „

3. Cpntinue.Present Pumping Activities - As described
previously a considerable amount of remedial
resppnse activities have already been conducted at
Mpdern Landfill.""These activities have focused on
remediating impacts to groundwater and surface
water and include various measures that combine
containment, pumping, and treatment. The

~ effectiveness of these actipns and their effect pn
baseline conditions will be evaluated.

4. Pumping - Additional grpundwater extraction wells
possibly on-site and pff-site may be necessary.
Pumped water wpuld be piped to the existing
treatment system.

5-.- Collectipn - Subsurface collectipn interceptcr
drains.

6. On-Site Treatment----Modifications to. the existing
treatment system, if necessary.

7. In-Situ Treatment - This ..would involve in place
physical, chemical, or bio logical.^treatment or a
combination therepf .to .permanently destroy
grpundwater cpntaminants.

8. Alternative Water isupplies ;- - If contaminants
associated with Mpdern Landfill "are .fpund abpve
levels of concern in drinking, water wells, their
removal and replacement with supplies -from a clean
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spurce or individual treatment units may . be
cpnsidered.

2.6*2 Surface Water and Sediment

The general resppnse measures tp mitigate impacts to surface
water and sediments at Mpdern Landfill have been identified
as: pumping, containment, interception and excavatipn of
selected material. In addition, to the extent they would
reduce discharges of hazardous constituents, mitigation
efforts for groundwater would also mitigate impacts to
surface water. Spme of the potential remedial measures
involved would include:

1. No action - Analysis of baseline conditions; i.e.
those conditions that existed at Modern Landfill
prior to any remediatipn taking place.

2. Pumping - Would - involve maintenance and mpnitoring
pf the effectiveness of existing remediation
efforts and ppssibly installation of additipnal
extraction wells to influence discharge of
groundwater to surface water.

3. Containment - Wpuld involve _ capping, runoff
controls such as _ regrading, landscaping,
controlled access and additipnal sediment
collection basins.

4. Excavation pf Selected Material - .Would involve
removal pf contaminated sediments, if .needed.

5. interception - Would invplve the installation pf
interceptpr box weirs in the streams and spring
discharge ppints as appropriate and conducting
intercepted water to the treatment system.

2.6.3 Air Pollution

The general response actipns that have been identified fpr
pptential air pollutipn conditions at the Modern Landfill
are: No action, cpntainment, collection and treatment. The
remedial technologies considered would include:

Colder Associates



December 1987__________ -60- ~r 863-6020

1. NP Actipn - Based .upon baseline cpnditions; i.e.,
those cpnditipns that existed at MPdern Landfill
pripr to any remediatipn taking place.

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

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

4. CPllectipn/Treatment - Wpuld invplve installation
of: treatment systems to remove hazardous
constituents from landfill gases and/or conduction
of gases to flares or suitable treatment facility.

2.7 Definitjpn pf Data Needs and Data Quality Objectives
(DQOsl to Evaluate Potential Impacts and Remedial
Actions . . . . _ _ _

2.7,1 General
The detailed review of available data-in Section 2.2 and the
seeping prpcess described in Sectipn 2.3 - 2.6 have resulted
in the identification, pf data gaps required fpr site
characterization and evaluation of remedial actions.
Section 2.7 of this document identifies these data gaps, the
uses pf the data and the data quality objectives necessary
to meet the decision-making requirements for remedial
alternatives. The, detailed RI/FS Wprk 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 histpry/source characterization

3. The structural geology of the site.

4. The hydrogeolpgy of the site.

5. The nature, rate and extent of contaminatipn.

6. The effect and effectiveness of the existing
remediatipn systems.

7. The potential-Impact from the identified routes of
exposure.

8. Data to evaluate remedial response actions.

The data gaps and data quality objectives f or these points
are discussed in Sections 2.7.2 through 2.7.7.

2.7.2 Local,A£e.a and Regional Cpnditions _ _ j z _ _

In order, to analyze cpnditipns at Modern Landfill in context
with the local area and regipnal framework, additional
informatipn is required regarding metereolpgy, hydrogeology,
geology, and groundwater chemistry (see Section 3,4).

Although an inventpry of wells, drill holes. ana. bpre holes
has been completed fpr Modern Landfill : (Table 3) this must
be confirmed as a complete record. Similarlly an inventory
pf streams, springs, and water supply wells in the local
area must be cpmpiled. Task 1.2- and 1-3 discuss the work tp
be cpmpleted, . . . _

2.7.3 Disposal History/Source Characterization

As described in Section 2.2.1, infprmation regarding the
materials disposed of at Modern Landfill-has been collected.
Unconfirmed informatipn indicates that some aspects pf .this
informatipn may be incorrect, i.e., pesticides reportedly
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placed in the landfill may have been removed-. .. Consequently,
it is considered that further research of available recprds,
and interviews with landfill-—personnel is required to
determine the history of __ actual types and quantities of
waste that have been disposed of at Modern Landfill. The
objective of the collection of this data is:

1. To determine .whether. additional - hazardous
substances may be present beypnd thpse, 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 rputes
of exposure, i.e. fully define the nature and
source of contaminants.

It is . possible- that a thorough review pf the pperating
history pf Modern Landfill "will.assist in understanding the
distributipn pf •certain compounds detected in the
grpundwater. The location^ .a,nd .ageof disposal cells and
trenches in relation to the physical characteristics of the
geology underlying Modern Landfill may explain some pf the
groundwater chemistry distribution ^patterns, assist in
defining the -hydrogeology, and ppssibly indicate where
remediatipn efforts need..to .be focused. -Furthermore, it
will assist in defining the, best indicator chemicals for
determining the .effects pf; the groundwater remediation
system in different zones around the landfill and screening
pf pther remedial alternatives. Section 3.5- describes the
work that will-be completed tp address this data gap.

2 ,J7.4 Geology .._„.__.,__.,.____._......_
Section 2.2.3 provides a thorough discussion of the known
geology at" Modern Landfill. This informatipn indicates
that:
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1. The geology differs considerably from published
data regarding the local and regional area
(Reference 7, Appendix.B).

2. The geolpgy underlying Modern Landfill is far more
complex than originally.considered.

3» Transport pf leachate cpnstituents, via
grpundwater tp the environment, will be cpntrolled
by the geplpgic structures at Modern Landfill.

Fully defining the geology is considered essential since it
strongly influences the hydrogeolpgy pf the area which, in
part, determines the pptential impact tp the environment.
The data gaps which exist in the geplogic information
associated with the site are: . • •

1. Further definition of the saprplitic weathering
prpfile.

2. ...Definition pf the locatipn and nature ,-of the fault
structures which may cress the area tp enable the
influence of these features on groundwater flow to
be determined (such as the fault gouges),..

3, Definition pf the variation of fracture patterns
within the rock mass in the various geplogic units
to assist in structural interpretation of the site
and analysis of the hydrogeologyy

4. Further definitipn 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 pf the geologic interpretation with
the local area/regional geology.__. _ _

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

DQO guidance dpcuments dp not specify accuracy levels foir
geologic 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 FY Section 3.6 defines the geologic studies that
will be completed at Modern Landfill. -

2.7.5 Hydrogeology

Section 2,2.4 discussed the known hydrogeologic conditions
at Modern Landfill. Section 2.1 outlined a matrix of
several hydrpgeplogic units defined by the geplpgic strata
and the weathering and fracture state pf those strata.

i
Whether _ --.these. units have significantly differing
hydrpgeplogic- properties, which may affect "the flew of
groundwater containing leachate constituents, is not known.
However, r it .;may be, stated . that a groundwater system is
adequately understood for ]_ the_ purpose of evaluating
environmental/health impacts- only when the predictipns based
on known hydrogeology and source rareas pf leachate
cpnstituents are .„. .substantiated .. with actual field
observations. Consequently, the identified data gaps that
require. adequate -definition to. -.explain the hydrogeology of
Modern Landfill are: .^_. __:... ....... _::,.. ,; '

1. Further definition of the vertical and horizontal
magnitude pf the clriv-ing =f qrces . for groundwater
flow - within the hydrogeolpgic units (defined in
Section 2.2.4.1) .

2. Detailed analysis of- the vertical- -and lateral
an isotr ppy o f the hydraul ic conductivity of all
hydrogeologic units defined in section 2.2.4.1.

3 . cpnstructipn of ̂ detailed hydrpgeplpgic plans and
cross sections along all -landfill and facility
perimeters, indicating materials present, their
extent and hydrogeplogic parameters fpr the
differing units. , • , _

Section 3.7 discusses the actual work to be performed.
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This data will be used to assist in defining baseline
conditipns (see Section 2.6), performing the risk assessment
of potential impacts of Modern Landfill and selection of
remedial alternatives. Guidelines for data quality
objectives do not specify accuracy levels for hydrogeologic
assessment. Accuracy levels will be commensurate with the
testing procedures used. (see Appendix F. Technical
Procedures)

2.7.6 Nature and Extent of contaminatjpn

In prder to adequately address the requirements of the Risk
Assessment and Feasibility Study, sufficient data must be
collected to pbtain a detailed understanding pf- the nature
and extent pf contamination for. all iroutes pf exppsure
described in Section 2.3. Analyses conducted tp date have
been limited to volatile prganic cpmppunds, Primary Drinking
Water metals and pesticides, and radium 226 and 2̂ 28.
Analysis has npt been conducted for~additipnal comppunds on
the EPA Cpntract Laboratpry Prpgram (CLP) Target Compounds
List (TCL) such as: -

1. Base, acid, neutral extractables (BAN compounds).

2. Additional metals.

3. Additional pesticides/PCBs.

4. 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
uranium and molybdenum.

The disppsal histpry 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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additipnal wprk is required to fill these data gaps.(see
Section 3.8 for details of the Sampling Wprk 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 (see 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. _

Phase IB of the program as discussed in Section 3.8, will
define the extent of the migration of Identified leachate
constituents, as appropriate, by completing a sampling
program on all current wells, and surface sampling points
(see Figure 12) at Mpdern 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 JLA and historical analytical data and
the risks posed by thpse constituents. At a minimum, VOA's
and metals will be analyzed.

Use of" this Phase IA .and IB data is fpr site
character iz at i pn of the nature and extent P f leachate
cpnstituents. Fpr the :indicatpr cpmpounds identified in
Section 2.4 and the ARARs identified in Section 2.5,
Analytical Level XV (CLP RAS Methods) are appropriate fpr
site characterlzatipn activities. Level IV methods are also
appropriate for characterizing the nature and extent of
leachate constituents for the additional 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.

Colder Associates



December 1987_______________-67-______________863-6020

No data is available regarding the presence of leachate
constituents in the sediments pf the unnamed tributaries
affected by MPdern Landfill, or" regarding ambient background
levels in the area. Consequently, sediment samples must be
taken upstream, adjacent tp, and downstream of Modern
Landfill tp determine its impact on this potential pathway
(see Figure 12 for locations).

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

No recent data has been pbtained regarding the potential- air
route of exposure. Initial data collection activities for
this route pf exposure will be required for health & safety
pf wprkers pn site and site ..characterizatipn using field
monitoring equipment (Analytical Levels I & II). If
airborne substances are detected during field screening, and
determined to be a risk, further evaluation of this
pptential pathway will be necessary.

The Phase 1 Risk Assessment will be based upon the results
pf the Phase 1A and IB data and prpvide directipns for
subsequent analyses and development of appropriate DQO's.

2^7.7 Effectiveness of the Groundwater Extractjpn System ._.;

Given _that leachate constituents have entered the
groundwater, it is necessary to determine whether- the
present groundwater extractipn system is effective in
removing them by accomplishing the following:
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1.- Develop a mass balance/water budget for the site
and to define the capture range pf the wells.

2. Cpmprehensive analysis must be made of the changes
in water quality in all pumping and monitpring
wells and surface water in the tributaries as a
result of pumping.

3. S ince the extraction system has changed the
dynamics of grpundwater 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 monitor-ing
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 required to
establish the baseline conditions, i.e. no action,
against which all-remediation alternatives will be
measured. . ...._ ... .

The data gaps that are defined are thus:

1.- Determination pf the pptentrpmetric surface caused
by the groundwater extraction system.

2.- Variation of water chemistry with time.

3.- Collection Pf data on precipitation,
evapotranspiration and surface runoff.

4.- Determination of stream flows.

5.- Collection of flow rate measurement data frpm the
treatment plant. . . . . _ . .

Section 3.10 discusses the work that will be undertaken tp
allow completipn of this wprk.
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2^7.8 Potential Impact From the Identified Routes of
Exposure

Data col I ected to determine the nature and extent o f
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 uses 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, pptential impacts via exppsure
tp surface water and spil/sediment exposure (ingestipn,
direct contact and f pod-chain) must be evaluated. There is
np direct access for livestpck tp the tributaries.

The data regarding groundwater, surface water, air and soil
sediment samples will be used tp determine the significance
pf transport routes, exppsure pathways and potential health
effects frpm 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
perfprmance goals to evaluate various alternatives.

Impacts from the landfill to biota along and downstream pf
the western tributary were determined tp be non-existent by
PADER (see sectipn 2.3.2.1). This conclusion alpng with the
fact that leachate ccnstituent 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 Sectipn 3.8. The air^pathway has
also been defined as a potential risk -to human health and
the environment.
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The data-gaps thus defined" for- this portion of the work
plan are: _ , _ . _ _ _ _ _

1. - Further determination of the pppulatipn
pptentially at risk,

2. Surface=water uses.

3. Groundwater uses.

4. Determination of the potential impact tp 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.

The fieldwork to complete this work is listed in section
3.3.5. ~ ^ " ~ ;- •̂ ..._L::-:::_̂ î i__..._iL. • •;.-.t =-:.•-.-- . - - - - - _ - .. --

2.7.9 Data tp Evaluate..Remedial -Response Actions

Data cpllected tp determine the geplogic and hydrogeologic
properties of MPdern Landfill baseline conditipn, the
effectiveness pf the existing grpundwater extraction system,
and the, nature and extent of contaminatipn through
identified routes of exposure will-be used to evaluate the
potential remedial response .actipns. Performance gpals will
be established for evaluating these response actions during
the feasibility study. These performance goals will be
based on a detailed risk assessment, cost, and their ability
and feasibility tp achieve ARARs. Analytical Levels I, II,
III, and IV will be utilized tp evaluate alternatives.

3.0 PHASE I REMEDIAL INVESTIGATION

3.1 General Description

The purppse pf the Phase I Remedial Investigation is to
conduct a series pf tasks involving the cpllection 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 likely human and
environmental 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. — _-....

The tasks conducted during the Phase I RI will be aimed at
answering the remaining questipns defined by the scoping
process (see Section 2.7) . The locations o^ work to be
cpmpleted at Modern Landfill are shpwn on Figure 22.

All field wprk which is dpne on the site .will be perfprmed
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 follpwing sectipns.

3^2 Task I»l - Initial Prp-ject Meeting ,
Upon approval of the RI/FS Work Plan by PADER and EPA,
Modern will begin splicitation and selectipn Pf an RI/FS
consultant team tp implement the Wprk Plan. This RI/FS
cpnsultant team will consist - cf qualifie'd members
experienced in all required aspects pf the RI/FS. Pursuant
to the November 4, 1987 COA, the backgrpund and experience
of the key qualified members of the team will .be submitted
to PADER and EPA for approval at least 30 days prior to the
initiation of work.
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After the RI/FS cpnsultant has had an pppprtunity tp review
the background information regarding the project, an Initial
Project Meeting will be held between Modern and the
consultant project team. The objectives of this meeting
will- be to .:.- . _. _ . . . . . . . . . . . . . . . . .

1. Introduce Modern representatives and respective
team members. ..._ ....-.- _. . •

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

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

4. Identify significant issues and -establish proto-
cols and criteria applicable to the effort.

5. Establish channels Pf communication and reporting.

Mpdern shall maintain 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
cpmpleteness and accuracy. These mpnitpring points Include
Modern Landfill's monitoring wells, groundwater extractipn
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 pf 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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Appendices C and D provide the presently available data
regarding well borings and all other gas vents. The well
inventory will include a cpmpilatipn 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 constructicn
details (prpvided the original well lpgsT7are__available) .
Additionally, infprmation regarding on-site septic systems,
pn going activities (such as farming, pesticide/herbicide
storage, autp repair shpps, etc) will be gathered.

3.4 Task 1.3 - Regjpnal and Lpcal Area .Information Review

The initial data review presented in this Work Plan will be
augmented with a review pf available regional information.
This regipnal review will include: "'

1. Regipnal geolpgic and hydrogeologic information
from" state, federal and university sources.

2. Meteorological, and surface" water^information from
National Oceanic and Atmospheric Agency (NQAA),
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National Weather, -Service (NWS), U.S. Geological
Survey (USGS) and Pther spurces.

3. Definition and quantificatipn, to the extent
practical, of the grpundwater recharge and
discharge areas . ._... - .... .._.__.

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

5. Definition and quantificatipn pf regipnal surface
water and grpundwater 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 hydrplpgic and
hydrogeolpgic data, to be -interpreted in cpntext with the
surrounding local area and region.

Task 1.3 will further identify any gaps that may exist in
the baseline data at the site, scale - which is necessary for
t h e RI/FS. • • • - . . . - . - _ . . _ . - • • - • : • - -

3.5 Task 1.4 - Confirmation of Disposal History

Modern 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 Landfill. ". The preliminary
disppsal history.„ and waste characterization presented in
Section 2.2—1- was prepared-- -from this information. The
Phase I vRI_.will include" studies to verify and/or complete
Modern's understanding of the,waste in the landfill. This
will involve completing interviews and recprd searches to
determine the accuracy pf the, varipus disposal history and
activity items listed in sectipn 2.2.3..
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3.6 Task 1.5 - Geologic Studies , . _

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

1. Integration pf Modern Landfill's geplogy 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
photogeological appraisal of the area. Outcrops
wil3_-be visited and detailed notes made regarding
the rock types and fracture systems. Residual
soil samples, stream secticns and pebble analyses
will be used tp provide data in areas of .poor or
no outcrop. On the basis of this work, a local
area geolpgic map will be prcduced intp which
MPdern 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 lorlg test trenches will
be dug across sites identified by the geologic
mapping program. The location of 15 of these are
shown on Figure 22. Additipnal .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 pr vertical N size cpred hples will be
drilled . The number, length, orientation, and
location of these holes will be defined" after test
trenching has been completed. These hples 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 geolpgy
tp the north and south of Modern Landfill, if
considered necessary. The preliminary Ipcations
pf the holes, required in points 3 and 4, are
shown on Figure 22. ; „ .

5. The potential exists to use detailed .seismic
reflection gepphysics to define the subsurface
extent of the Vintage Formation dolomite. -The
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advicê  and recpmmendation of :a gepphysicist will
be .obtained to determine whether the use of this
technique or-::;_ other ^ geppixysics technique is
feasible. •._..- — ...._.__•.

i
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 froft. .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
hydrogeolpgy described in Task 1.6. _^ _

7, Detailed geologic maps and sections around the
perimeter pf the site, will be drawn up.

3.7 Task 1.6 --Hvdrbgeoloaic Investigation _

The hydrogeolpgic :Lnvest:iga~tipn as. currently conceived-will
provide data for'the definition of lateral and vertical-
extent pf _ - leachate . migration, assessment of the
effectiveness -pf the. existing groundwater remediation system
and determinatipn bT' baseline cpnditipns.

i
In prder=tp achieve this, an analysis of the hydrpgeologic
parameters of the site will b_e. completed. This will
include: — __: _ = ̂  -", —.'.-. " :

1. - Determination of the direction and magnitude of
the forces driving ; the grpundwater in bpth the
regional and site specific contexts. This, will
require detailed : analysis p;f; _ the _ ground water
levels and piezometric 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 system.

2. Determinatipn 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 cpmpleted in all apprppriate
drillholes installed in Task 1.5 and additional
piezpmeters tp define the shape of the
potentiometric surface carried by the groundwater
extraction system,.

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 tp fully define the
site characteristics.

5. Hydrpgeplpgic cress sectipns indicating hydrp-
geologic units, groundwater levels and potenti-
ometric contours will be developed alpng all
boundaries of_ the landfill and facility, i.e.
north, south, east, and west.

3^8 £ask 1.7 - Environmental Sampling

This task involves grpundwater, surface .water, sediment and
air sampling. As shown in Figure 8, there are presently 81
sampl ing ppints at Modern Landf il 1 . S ixty- four of these .
points are groundwater sampling points while 17 are surface
water sampl ing points . In order to further define _the
nature and extent of contaminatipn, the sampling plan
prpposed for the Phase I RI will be ccmprised pf twp sub
phases: : .

3*8^1 Phase IA. : sampling _

Twenty existing wells will be sampled to determine the
nature of the groundwater chemistry. These wells are
indicated pn Figure 22. Samples taken from these wells will
be tested for the full Target Compound List (TCL) using the
CLP RAS techniques. 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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cpmpleted and reviewed according to- RAS techniques. All
stream sediments taken during that round pf sampling will be
analyzed in the same manner. The remaining sampling points
will be sampled for Priority Pollutant VGA's groundwater
metals, other groundwater conventionals, and PCS's,
herbicides, pesticides and radiological parameters gross
alpha, gross beta, Radium 226 and 228. This program will
aid in identifying additional groundwater consituents not
presently_detectecU .=__...4̂  _ L"- -'.-,.---̂ ,̂ ..̂ _-.-.. _ ̂

3.8.2 PHASE IB Sampling

As discussed in Task 1.6 additional wells will be installed
putside the perimeter, pf-the present monitoring system. The
potential locations"of these wells _are shown pn 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 fpr thpse appropriate
TCL cpmppunds based uppn Phase IA 'results, development pf
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
grpundwater, surface water, and sediment (if necessary) tp
fpcus on constituents known to exist at Modern Landfill.
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To determine the presence of significant gas -release from
Modern Landfill, air sampling will be completed by a
thorough walk over of the site in a grid fashion (50 ft.
spacing of traverse lines) using HNU, OVA and methane
monitoring equipment, 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. Analytic
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
b© evaluated for this pathway if it is determined that the
gas releases form a risk (Task 1.11) to be at levels pf.risk
via the Risk Assessment Task 1.11.

3 .,10 Task 1*9 - Effectiveness of Grpundwater Extraction
System

To determine if the grpundwater extracticn system is
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
the grpundwater systems as described above.

2. Development of a detailed . mass balance/water
budget for the site, via utilization of data on
precipitation, evapotranspiration 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 systems
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, quality since pumping
began.

2, The d i f f erences in the groundwater r eg irae s ince
pumping began. __.. ,

3. The rate of effect of the extraction system pn the
grpundwater quality.

4. The differences caused by the system tp the
various zones pf groundwater quality identified,
on a preliminary basis, in Section 2.3.1.2.

5. The influence of Tteh hydrogeology pf teh area on
the system.

By combining the hydrogeplpgical data with this assessment
pf 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 Task 1.10.- Data Analyses

All the data collected during the field investigation will
be assimilated and the hydrogeolpgic interpretatipn pre-
sented in previous reports will be updated as necessary.
Analyses regarding rates of migration of organic compounds
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and the potential for capture by the extraction wells of
deeply-flowing organic compounds will be performed. All 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 pne of the last
technical tasks pf the Remedial Investigatipn. This
sequencing is necessary since the cpncentration 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
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 pf the potentially impacted
population and ecosystems, including biota, farm
animals, etc. and selection of indicator, ,
compounds.

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

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

4, Comparison of estimated chemical concentrations
for the baseline conditions with ARARs and, if
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 twp scenarios. The first scenario is tJi* n Q i^ / b
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typical "no action" alternative. This assessment would
quantify jthe__ 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 remediatipn
alternatives can be cpmpared. --=

The secpnd scenariP involves a risk assessment with the
existing groundwater extraction and treatment system fully
operational. "..._...

The reduction in risk of negative impacts tp the surrounding
population and environment from the baseline condition will
be the standard by which the risk reduction 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 tp develpp acceptable doses
(ADs) fpr all pathways of exposure. ."-Determination of ADs
would - be in accordance with EPA -guidance (Reference 6
Appendix B) and SARA.

4.0 PHASE I FEASIBILITY STUDY . - . , . ....: . ........

4. l General Description , ,,.. . . „ " . .

The Phase I Feasibility Study (FS) will be performed in
accordance with the EPA Guidance Document (Reference 2
Appendix B) and SARA. As suggested 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. - . ^
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4*2 Task 1.12 - Development of Remedial Alternatives

The development pf remedial alternatives is the first task
pf the FS. The first step in this task will be tp identify
potential remedial measures and their associated
containment, treatment, and disposal (i.e. discharge)
methodologies. Measures will then be prescreened for
suitability as part pf alternatives. The varipus measures
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, reaedial 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 involving treatment that would reduce toxicity,
mpbility, and volume as a principal goal. Additipnally, at
least one remedial alternative will be identified in each of
the fpllowing categories as required by EPA document
"Guidance on Feasibility Studies under CERCLA" June 1985
(Reference 2 Appendix B):

1. 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
envirpnmental requirements (ie., ARARS), but will

fiR300!i78
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reduce the likelihood of present or future threats
to public health, welfare, and the envirpnment.

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

In additipn, ori-site remedial measures will be fully
investigated as. required by SARA.

Remedial alternatives will be identified that address the
operable units: groundwater, surface water, soil/sediment,
gas releases, arid the waste source. Remedial alternatives
may address individual or sets of operable units.

4.3 Task 1.13, - Phase I Remedial Investigation/Feasibility
Report _^_ - ~~~\._ _

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 coritairr~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 range of additional alternatives.
The report will also identify additional data gaps if any.
The data quality objectives fpr Phase r activities will be
reviewed and modified as necessary f or __any additional data
collection activities. _ . . . . . . . -

4.4 Task 1.14 - Review Meeting and Final Report
Preparation , . ,..

Following submittal of the Draft Phase I RI/FS Report, a
review meeting will be held between MPdern, PADER, EPA and
the project consultant team. The objective of the meeting
will be to review the Draft RI/FS Report conclusipns and
recommendations and to reach agreement regarding the scope
of the Phase II - Feasibility Study and Phase II Remedial

flR300i*79
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Investigation. In the event that the Report concludes that
ccntamination is bypassing the current grpundwater
extraction system, the meeting will fpcus on the types of
remedial alternatives to be screened in the Phase II-
Feasibility Study and if it is ppssible to integrate the
current system in any new systems. ,

Following the meeting, the final Phase I RI/FS Repprt will
be prepared. It is also anticipated that a public
infprmation meeting will be held- tp provide information
regarding the findings of the investigation to any
interested parties.

5.0 PHASE XX FEASIBILITY STUDY

5,1 Task 2̂ 1 Initial Screening

Once identified, the potential remedial alternatives will be
screened tp determine which alternatives are considered
feasible. This initial screening will .use the following
criteria:

1. Reliability, effectiveness and technical
feasibility Pf alternatives.

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

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

4. order-of-magnitude cost estimates for capital
cpsts and pperatipn/maintenance cpsts in present-
wprth value.

The screening prpcess will be documented by way of a brief
description of the anticipated perfprmance 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 hpw all ARARs
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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 he_ld_ _between Modern, PADER, EPA and the
project consultant team. The objective of this meeting will
be to finalize the list of remedial alternatives for
detailed evaluation. If additional technical or economic
data is necessary to perform the detailed evaluatipn, the
scppe of the study work plan would be decided during the
meeting. ~ - -.-/-_:̂ . .....:.--,.._.\:-..-- -"-- - -'-- — -.

Further RI/FS activities will not be undertaken until PADER
and EPA apprpve the... Xnitial Screening Repprt and the
additional wprk tasks identified.

6.0 PHASE II REMEDIAL..INVESTIGATIONS

6.1 Task 2.2 - Collect Additional Data

Additional data may be necessary to support the detailed
evaluation pf the feasible remedial alternatives. This data
might "include infcrmatipn related tp cpst, public health
risks, environmental impacts and technical literature. In
addition further information may be -required 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. —
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7.0 PHASE III FEASIBILITY STUDY

7,1 Task 3.1 -̂  Evaluate Feasible Remedial Alternatives

A detailed analysis will be performed for e.ach 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 stprage/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/pr envirpnmental effects of: the
alternative.

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

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

8. Consideration of the goals and requirements of the
Solid Waste Disposal Act. — -

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

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

AR300U82
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11,- The potential threat to human health and the
environment from the excavation, transportation,
and redisppsal or cbntainment 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 Draft Feasibility Study Repprt

A Draft Feasibility Study Report will be prepared follpwing
completipn pf the technical evaluatipn and risk assessment
pf each alternative. The format and outline for the Draft
FS Report will be, the one pres_ented 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
notificatipn of applicable- ̂standards. A meeting will be
held between Modern, EPA, PADER and the project consultant
team, 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 Final Feasibility Report will be prepared at the
conclusion of the public comment peripd. The format and

flR300U83
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outline for the Final FS report will be the same as the
Draft. In addition, a Responsiveness Summary will be
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 if any. The
final report will present the recommended remedial
alternative. The Final FS Report will be subject to the
approval of EPA and PADER.

8.0 PROJECT MANAGEMENT AND TIME SCHEDULE

8.X Management structure

Modern will perform the RI/FS putlined in this Wprk Plan
pursuant to the November 4, 1987 COA approved by EPA and
entered into between Modern and PADER. EPA is expected to
serve in a review and advispry 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 personnel. Modern will have the authority tp
direct the activities pf the RI/FS team within the
guidelines pf the COA, The RI/FS team structure, including
regulatpry reviewers, is shpwn in Figure 23.

Uppn receipt of authorization to prpceed with this Work
Plan, Modern will splpcite and obtain the services of a
consultant/contractor to complete the Work Plan. Prior tp
initiating the actual wprk, the cpmpany and key perspnnel
tp be involved in the work will be identified to PADER and,
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to the extent required by the COA, the experience and
qualifications pf key personnel prpvided tp PADER fpr
approval^ Until „ that time, it will - not-• be ppssible tp
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 Work
Plan by the dates indicated in Section 1.2.

2. scheduling of.the Feasibility Study Report public
presentation and the length of the Public Comment
Period. " " - " - "

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

Based pn 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 "result in delay of subsequent tasks.

As discussed earlier in this section, it is > important to
npte that this is a phased RI/FS. The only portipn pf any
schedule referenced herein that should be viewed as "firm"
is Phase I of the Remedial Investigation and Feasibility
Study. The scope Pf work for subsequent phases of activity
will contain an updated schedule, which will be submitted to
PADER fpr approval. In this manner, the RI/FS activities
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will be performed within a wprkable, PADER-apprP-ved
schedule.
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Noverabe r* Decembe r
well No. (Gall ... " "' (Gall „. , . . .

W-21
w-23
W-34
W-35
W-36
W-37
H-3S
W-39
W-48
W-41
HT-43
W-44
W-45

TOTAL

Daily

7
128
233
19
167
12
15
8

33
44
130
161
65

1,028

FOR THE YEAR - 4,192,534

,484 46,977
,908 539,815 -
,118 845,769
,131 : . 146,585
,272 338,298
,725 _ 26,408
,726 ' 40,623 _.
,502 24,873
,552 . . _ _ ..77,330
,320 103,249
,977 315,350
,928 485,992 -
,??! - 172.409.
,864 3,163,670

gallons

average - 104,813 gallons

* Pumping began 11/22/86 . " ;:- . - ~

OB NO, 863H5020
°*AWN MRM
CHECKED

SCALE N/A

OATE 12/5/87
DWG NO 863-6020,26
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TABLE 3
LIST OF WELLS, BORINGS AND GAS VENTS

BORING APPENDIX " • ' . - • ' . - . - "-'^ • - - - - - - - - - -
DRILLHOLE LISTING DATE - - DRILLING STATUS
WELL-OR . OF LOG' . DRILLED DEPTH" "" METHOD OF
GAS VENT NO. -'-" -- '- . . . . . "USED HOLE

A-l ... - . -C / / 145.0 ~ - —— ——————
A-2- - - c -7 /" = 75.0- ~ -.-—- ——————. _ .
A-3 C 11/17/81 61.4 " —— —————
A_4 _——_. c 11/17/81 1Q1.0 . —— Decommissioned
A~5 c 07/07/82 ' 54.0 ' —— Decommissioned
A-6 C -.._.. /.-,/. „ .46.2- - —— —————.
B-~ 1- C--."_-.. 03/24/86 55.0 air rotary Decommissioned
B- 1 (S,D) — -/ - - / - - - - • __. -._ . =__ * ^—————
B- 2 C ./ •/̂ ---- 60.0 air rotary ______
B- 3 ..L c - 03/29/85 98.0 air rotary —————
B~ 3A c / / 220.o^ air rotary ———— -
B- 4 C~~ 05/28/74 30.0 —— ——^——-----
B- 7 ^ C 05/21/74 21.0 —— ————— ̂
B- 8 C 05/21/74 25.0 ——
B- 9 C 05/29/74 35.0 —— —————
B-10 C 05/24/74 30.0 —— —————
B-ll. . _C . .05/20/74 25.0 —— —————
B-12 _C--- _ 05724/74 5i.5 —— ————- , -
B~15 . " .:— "_. "/' A'.". — - ' ' —— Decommissioned
B-15R . :— --;£ / . .- - — . __ ... . . .̂_̂ -,̂ _
B-16 ~" — - - / - - / - . - - : _-_---"--- ___ . ._ - ____1 _ ...
B-17 - -' • ----- / '•/•••• ----- '" ;-"'-" --:-'—_ - . _____._....
~̂18 . : c~- / / 65.0 air rotary Decommissioned

B-20;- ..." . D / / 32.0 air rotary Active
B-21 ..,...—_,:. /,_/,,_...._--;-,-.- .--, —— —————_
B-22 fS,D) — - -/ / — .____.. —— __^_
8-23(3,0) -- .../-../ __ - ^ - " - - - -=—— -• ————— =--
B-25 --- /,-/•:• ——- --; V- , - - -._ ————— . ..
B-27 •-. — •: y-vyz = __-• . ._ -;. -.. ___-.- . _____
B-28 - .———-- - -/- /^——- — • - . : . . . . . __. . ^^___ _
B-29 . . — /_:v/!.-.:_—- , ,.__ = __^_.
B-30 (D,T)-"—— -^-yr-=/ — —— ____j
B-30 (S) "= C " 09/15/86 ^so.o. — air rotary Decommissioned
B-31(S,I,D) — — / / — - — --=-- Decommissioned
0-1 - ' •_<?:: 10/11/83 --37-.0 -_. —— - Decommissioned
C-- 1A C 10/13/8.3 - 13.1 - _- —— " .-̂ - -—————-
C- 2 C ld/14/83 35.0 —— —————-----
C- 2A _ ....C 10/17/83 ; 25.0 —— —————
C- 3 '. C -^-io/_17/33 - ..20VO .. _..: . —— Decommissioned
C" 4 <=" 10/11/81 30..0 - _ - - - - : r̂±_ Decommissioned
c~i5 - ,c 10/07/83; 38.9 -'- - —- Decommissioned
C- 6 - -c-. : 10/05/83 30.0 - —— - - ——————
C- 7_ ^--- -C lQ/ip/8|3 30-.1"- -- ~ .--- .. ... —————
c" 8 ; :C : 10/04/s;3̂  341.0 '•'"'.' --- Decommissioned
0- 9 _... -. -C - OS/S'gys'S 31.4 -- soilbore/rxcore Decommissioned

rxcore _=-rock core drilling --- ; - . . . . - .



TABLE 3
LIST OF WELLS, BORINGS AND GAS VENTS

BORING APPENDIX -.._.._ . ..... .._._ . _ _ _ . _ . _
DRILLHOLE LISTING DATE DRILLING ' STATUS
WELL OR OF LOG DRILLED DEPTH METHOD OF
GAS VENT NO. • USED HOLE

C-io c 09/28/83 30.0 , soilbore/rxcore ————
c-il c 09/26/83 30.0 ... ; soilbore/rxcore ————-.
C-12 C 09/22/83 60.0 soilbore,rxcore _ _•—*————
C-13 c .09/23/83 60.8 ''. soilbore/rxcore -————
C-13A C 09/26/83 8.9 . —— - --—————-
C-14 C 10/05/83 .57.5 ; —=•-*- — Decommissioned
C-15 C "" 10/06/83 60.0 --- - Decommissioned
C-16 C 10/19/83 60.6 V —-<: ; -- —————
C-16(D) — 10/20/86 60.6 ; ——~ Decommissioned
C-16(S) — - =-10/21/83 35.0 : —— Decommissioned
C-16A C 10/19/33 35,0 . , __ -^T__ :_ - _ —-———
C-17 C 10/07/83 43.0 ——* - - Decommissioned
C-18 (D) C 01/29/85 49.0 soilbore/rxcore ————
C-18 (S) C 01/29/85 30.0 soil boring ————
C-19 (D) C .. 02/06/85 47.0 soilbore/rxcore ————
C-19 (S) c 01/30/85 34.0 soilbore/rxcore —————
C-20 c 02/02/86 145.0 . soilbore/rxcore Decommissioned
C-21 C 02/10/86 110.0 : soilbore/rxcore —————
C-23 C 02/14/86 ISO.'O . soilbore/rxcore Decommissioned
C-23 C 03/06/86 169.0 : spilbore/rxcore ————
c-24 c 03/06/86 289.0 ; sollbore/rxcore ————
C-2S C 03/07/86 61.5 ..! sqilbpre/rxcore " '_--*>——~
C-28A C 03/12/86 72.0 soilbore/rxcore —————~ —
C-29 C 03/14/86 150,0 soilcore/rxbore Decommissioned
C-30 c 03/11/86 72.0 —— Decommissioned
Druck C . / /. 170.0 —— Decommissioned
Dug Well — . - / / - - - ? -— '- " Decommissioned
B-l C Q5/22/84 37.0 air track Decommissioned
E- 2 c 05/22/84 31.0 air track Decommissi
E- 3 C 05/22/84 22.0 air track
E- 4 C 05/22/84 25.0 ' air track
E- 5 C . 05/22/84 32.0 air track Decommissioned
E- 6 C 05/22/84 39,0 . air tradk ———-
E- 7 C 05/22/84 22.0 :. .. air track ———~
Ê .8 C 05/23/84 28.0 ' air-track Decommissioned
E- -9 C 05/23/84 29.0 air track Decommissioned.
E-10 C .__ 05/23/84.- 39.0 air track ————— -
E-ll C 05/23/84 39.0 air track ————
B-12. C 05/24/84 39.0 , . air track ————— -
B-13 c 05/24/84 29,0 ' air track Decommissioned
E-14 C 05/24/84 33.0 .. air track Decommissioned
E-»15 - C OS/2.4/84 3.0.0 air track Decommissioned
E-16 C 05/24/84 .40.0 '. air track Decommissioned
E-17 c 06/03/85 3O.O '. _ air track - Decommissioned
E-18 c - 06/03/85 29.0 : . air track Decommissioned
E-19- c 06/0̂ 85 36.0^ . | __; air "track —————

rxcore = rock core drilling : - .--
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DRILLHOLE LISTING DATE" . " DRILLING STATUS
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E-20- :_.. -_ C- 06/03/85- 36.0- air track
E-21---- ~; .C .,06/03/85 3_6.Q - " air track ————
E-22 ----- - -L- c,.=- 06/03/85 - -36.0 air track ————
E-23 -:-- c 06/03/85 41.0 air track ————
E-24 C "06/03/85 . 36,0 air track
E-25 1 .C : 06/04/85 '36,6 * "air track ———— -
E-26 - J c '. 06/04/851- ~3~6.0 air track Decommissioned
E-27 -- - C - 06/04/85-. 36.0 air track ————
E-28 C . , 06/04/85 36.0 . air track —————
E-29 C IJ..06/06/85 36.0' air track —————-
E-30 C —.06/05/85 30.0 air track
E-31 C _ -06/05/f85 36.0 air track - ————
E-32 C . 06/05/85" 33.0 air track —————
E-33 _-;. "..,,c....... 06/05/85 36,0 . air track Decommissioned
E-34 :c 06/05/85 24.0 air track ————

- E-35 c CL6/O5/85 . 42.0 air track Decommissioned
E-36 t: 06/.05/85 36.0 ' "air track Decommissioned
E-37 C 07/30/8"5 ". 36^0 air track —————
E-38 C_.: 07/30/85" * 30.0 " air track ————
E-39 (D) C 07/30/8.5- 3"0.0 - - air track ———:— =-
E-39. (S) c. .07/30/85 12-0 '~. air track - ————
E-40 ; _ c_- 03/24/86 42.0- ~~ air track Decommissioned
E-4l_ -._ - C ̂ ,- -03/24/8-6,. 43 ..0. . . air track Decommissioned
E-42 c , 03/24/86 43.0 '""•' air track Decommissioned
E-43 C - -.03/24/86 /42.0 air track Decommissioned
E-44 c ;r03/24/86 '42.0 - -=-- air track Decommissioned
Gas:T 1--: ^C /" r. -/ / .- —40.0 "" ' -—— Active
Ga3"T 2 c / / "76.5 : .--:.-_ : .——- . Active
Gas T 3 re •/"/ / 60.5 " _= --- ".- Active
Gas T 4 C / / 36 ..5 — —r- Active
Gas T 5- ". . .C './ / : '/ll.S ~::j. . . :i"—— ' Active
Gas T 6 --C / / 35*0 —— Active .
Gas T 7 C . / / . 49.5" 1. ".". -—— -.- Active
Gas T.8 -- / / — -— Active
Gas T 9 c - = / -/-.,-, --i . •-"• : -— Active
Gas Tio -- — - :. :/ //-; -^--^- -~ --1-.,.-.. -. __- - Active
Gas Til- -- - c .' ̂  / ./ _ ."T4.0 --- '- - —— - Active
Gas T13 -—•--- -— -/ :̂-_ ~ -- --: -- - —— .. Active -
Gas T14 C /- -/ 26.5 -. —— . Active
Gas T15 _ -̂--- /_:/-:_- ̂  — -:- •-,: ... —- Active
Gas T16 ~" — ' /--/ -.-- __- .-.:.. - - ; . - - : - • --_:— - . . Active
Gas T17." - --s— - :./.,/,.:, •.T-̂ W.-.V;.,̂ --,-„--. —^ .- Active
Gas T18 '.".--.- -- /. ~f±. i '."̂~ .'=-':-'--*-• ••-•. —- - Active
Gas T19 .__=!=-:-..,-.=.=,/• _-/.—_.... r...— -':-. . .-__- -; —^. -^. . - - = - Active
Gas T20 .-.-- /. /. —.:.--.----•-.- - —— ^ Active
Gas T2L ./' :>̂ -_ "•- -̂ "/'-'. ~~-~ .— - . • - ; - ~~.̂ :— Active



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

BORING APPENDIX — - . . . _ . .
DRILLHOLE LISTING DATE DRILLING STATUS
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Gas T22 — / / =- - -i- - •- ——~-- -- Active
Gas T23 — / / —- —— Active
Gas T24 — / / — - —'- '-. Active-
Gas W l c 07/17/86 29.0 . 36"bucket̂  auger Active
Gas W 2 C 07/17/86 42.0 . ' 36,ribucket auger Active
Gas W 3 C 07/17/86 65,0 , 36"bucket auger Active
Gas W 4 C 07/18/86 44.0 36"bucket auger Active
Gas W 5 c 07/17/86 29.5 , 36"bucket auger Active
Gas W 6 C 07/17/86 36.0 '.. 36"bucket auger Active
Gas w 7 C 07/17/86 41.0 36"bucket auger Active
Gas W 8 C 07/16/86 30.5 . . 36"bucket auger Active
Gas W 9 C 07/15/86 23.0 36"bucket auger Active
Gas wio C 07/15/86 23.5 36nbucket auger Active
Gas Wll C 07/14/86 48.0 36"bucket auger : Active
Gas W12 C 07/15/86 30.0 36nbucket auger Active
Gas W13 C 07/15/86 12.0 . 36»bucket auger Active
Gas W14 C 07/19/86 10.-0 . 36"bucket auger Active
GasMW- 1 C .. / / 42.1 , . Decommissioned
GasMW- 2 C / / 42.8 - . - - -"- " Decommissioned
GasMW- 3 C _// 41.0 Decommissioned
GasMW- 4 C / / 44.1 Decommissioned
GasMW- 5 C / / 44.6 Decommissioned
GasMW- 6 c / / 44.5 Decommissioned
GasMW- 7 C / / 42.0 " " Decommissioned
GasMW- 8 C / / 42.0 > Decommissioned
GasMH- 9 C / / 43.0 Decommissioned
GasMW-10 C / / 42.4 " _ Decommissio
GasMW-ll c / / 42̂ .0 ; _ Decoramissio
GasMW-12 C / / 44.9 Decommissio
GasMW-13 C / / 42.5 . . _ Decommissioned
GasMW-14 C / / 39.0 _ Decommissioned
GasMW-15 C / / .43.5 . ; . " _ _ . _ . . . _ Decommissioned
GasMW-16 C / / 44.2 Decommissioned
GasMW-17 C = - / / 43.0 ; Decommissioned
GasMW-18 C " / / 42.7 : -_ Decommissioned
GasMW-19 C / / 42.0 Decommissioned
GasMW-20 C / / 42.3 : ' .—-... Decommissioned
GasMW-21 C / / 43.8 Decommissioned
GasMW-22 C -/ / 42.5 , / Decor«niss£bned
GasMW-23 C / / 41.7 . : _'... ... .. '_ ': Decommissioned
GasMW-24 C . / / 42.0 J : Decommissioned
GasMW-25 C / / 42.8 Decommissioned
GasMW-26 C / / — ; - -_ Decommissioned
GasMW-27 C - • - / / - 42.4 Decommissioned
GasMW-28 C / / . 41.0 ; - Decommissioned
GasMW-29 C / / 42.4 ' Decommissioned

AR3Q(H92
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.L__?ST.J?l!.. WELLS ,_ BOS:"INGSIAND= G.AS_VENTS

BORING "APPENDIX
DRILLHOLE
WELL OR
GAS VENT NO.

DRILLHOLE LISTING ' "= '̂ TE "".'. . ̂  '. . ̂  ' . .DRILLING STATUS
^L__OR . OF L°G. - .DRILLED DEPTH . METHOD QF

USED ' HOLE

GasMW-30 "_C_ /. ./ ..~' 42.9 " "--!" Decommissioned
GasMW-31 ..':::c. ..__ .y_ / 42.7 - Decommissioned
GasMW-32 - C / / 42.5 Decommissioned
GasMW-33 c _. ; / ,/ ... 42.S ' Decommissioned
GasMW-34 C - / / 41.8 Decommissioned
GasMW-35 C •_ / / 38.9 / Decommissioned
GasMW-36 ..C. \ . / : 7. -.---:.- ._- NO Record
'GasMW-37 C / -/- - ' 40.4 ' " Decommissioned
GasMW-38 C - / / - 33.6 Decommissioned
GasMW-39 C / / - 42.4 Decommissioned
GasMW-40 C . ./ /. - -41.9 Decommissioned
GasMW-41 C / / 40.9 Decommissioned
GasMW-42 C / / 42.6 Decommissioned
GasMW-43 C, ./ / 51.2 . . . . . . . . Decommissioned
GasMW-44 c / / 45.5 Decommissioned
GasMW-45 c /- / 37.'1 Decommissioned
GasMW-46 C / / 39,6 Decommissioned
GasMW-47 C ./' / . . 38.2" Decommissioned
GasMW-48 .c. ., / /. 39..1 Decommissioned
5asMW-49 c . ._/__£._ --44.7 - Decommissioned
GasMW~50 C -„ -_£ / ,_ 43.2 _ _ _ . ' Decommissioned
GasMW-51 - C -/: / .-.--•41.4' Decommissioned
GasMW-52 ^c - / ./. 40.11"" Decommissioned
.GasMW-53 - C / / 35.4? Decommissioned
GasMW-54 C^____£ / 41.0 _ Decommissioned
GasMW-55 £.._._-.__ /..-../-„. ... 41.1' . .., ,. T ; " Decommissioned
GasMW-56 c ;,..../_.../. -41,5 , Decommissioned
GasMW-57 C .-...././.- 41,1 . Decpmrnissioned
GasMW-58 C - _ / . _ / . -33.5? Decommissioned
GasMW-59, .-, C / /. - ...40.4 Decommissioned
GasMW-60 " ~ c -/ / 42.4 Decommissioned
HC-31 , C-..̂  -04/0.1/86 64.1 iJSauger̂ ireline —————-
HC-32. - ™ v-_C . ,.' id4/q4/86 149;p : :H'Saugerr wirelihe —————
HC-33-, ._-.-, .-a-"" 6.4/09/86 lis'.o"* ~HS'auger,wireline ———— r
HC-34. C -04/04/86 loo.0_ dr. case/rollbit ————-----
HC-J35 ,- ..,. C .. • ----04/04/86- . 47.0'" " rollerbit, core ————— -
MD1Q3S -- -_-_D ' 01/08/S7 32.4 " air", rotary Active
MD104I -~D -09/04/86 130.7 " air rotary Active
MD105D -D 10/03/86 231..5: ~ -' '- air rptary Active
KDiO.6 D r 09/l9/'86 84̂ 4 air rotary Active
MD107S -D". 01/.07/S7 31.9 -air rotary Active
MD108I "D. 09/04/S6 L12"9.7 "air rotary Active
MD109D D 09/S9/8_6_ 234.6-"' '̂ ' air rotary Active
MD110 DT:̂ : -_-CfŜ Gf8̂  - 55:.2 - ̂  " air rotary Active
MD111 -- D - 09/16/8..6 53.0 ' """• air." rotary Active
MD112S -D-. - 6:syi9./8.6 65."0 ' air rotary Active
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MD113D D 08/13/86 159.2 ._ air rq̂ ary ActivJ
MD114S D 08/18/86 68.0 , _»« rotary -tctivS
MD115D D 03/15/86 168.2 , :air rotary ActivS
MD116S D 08/20/86 57.1 air rotary Active
MD117D D 08/19/86 153.0 ; ..air rotary fctlve
MD11S D 01/19/86 75.0 air rotary Active
MD119 D 08/24/86 77.5. air rotary Active
MD120 D 02/25/87 75.0 air rotary VctivS
MD121 D 08/23/86 89-1 ; air rotary Active
MD122S D 03/23/86 70,0 ; air rotary Active
MD123I D 08/28/86 183.5 , . air rotary Active
MD124D D 09/17/86 281.7 ' - air rotary , -*£g£
MD130S D 07/13/85 30.TT : - air rotary Active
MD131X D 09/10/86 133.5 ... - air rotary tSive
MD132D D 09/15/86 229-7 _air rotary Active
£l33 D 09/18/86 95.1 . Mr rotary Active
MD134S D 09/10/86 30.0 _ air rotary Active
KD135I D 09/09/86 132.7 air rotary Active
MD136D D 09/12/86 232.2 ; air rotary Active
MD137 D 09/20/86 95.0 - T air rotary Active"
MD138 D 08/25/86 75,4 air rotary ActivS
MUlOl D 01/08/87 32.8 air rotary Active
MU1Q2 D 03/15/86 70.0 air rotary Active
MU102A D 12/29/86 100.0 ; air rotary Active
MU125 D 09/29/86 83.0 ; ,air rotary _ .-Jjĵ
MU127 D 09/16/36 102,2 ; .aar rotary Jctive
MU128 D 08/23/85 75.0 | ̂ «rotW Decĉ Issio_ned
P~ ^ / / -- - : ~-"" ~--- - Deco0missi6j
p~ 2 — / / - II ~~~ ~. ",.".";:_ -^- -- . Decomiiŝ ic
P~ 3 / / - _ : "'" ~ ' ___.__ pecorami'ssion1!p_ A — _ . . . - - / / =^_ ._ --̂ -.̂ -i.. __ ...̂ .̂ =̂=-_ _^ ; Ôeĉ Missioned
P- s •— - / -/ - ---^=- •• ; - jjfii: ;. _i._._ -f^_>—- ?---
P~ 6 ^ / ~ 1= ~" _±""3 " "". "De«raaaissioned
P- 7 / / - I - - - - - - ^__- _-- -- = - Decommissioned
p- 8 (S,D) — - -- /-"/ -" I_ " '' ;^"~ ' _:̂ L" _ " j." DecOTvmissioned
P- 9 ~~ / / ' ' _ " . ! " " . — — DecHmmissiqned
P~10- _ _ _ / _ / I* 1_ " ---̂  1 _ ^^_ Decommissioned
P"11 - ~ " /--// " -" '" - • __ - ~- Decommissioned
P-12 (SfDJ -- / / - II ___ :: - ^- ———-^
P~ 13 ~~ 1^' -/ / ~ ̂  - -^ -7 ' _ ̂ J^7 ; - .1. _A -DecoEorii'ssioned

P-15 - — _ . / / 21- - -̂ "" - -——~
P~1S ~"-~~ , /- _[_. : -̂ i- .— -1- ".becoiiiSiss ioned
P"17 / / jL" _! " "^i"I_ - -Decommissioned
P"18 ^ "V- " " ~^ ""^ r Decommissioned
PR-1 — - ---- /-/--.— " -:- - - - -—r " "-- - •— —— - --- - =
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PR-2 ~:'". ; :=—---- ."-"•'/" */— --~-"""™ -----̂  --- -=-î -_ Decommissioned
PR-3 — -/ J?/ '•-'_'- — —— Decommissioned
W-l D 03/01/8"4 45. "0 ' air rotary Active
w- 2 ^ c 03/01/84 .-73.0 air rotary Decommissioned
w- 3 D 03/02/84 49.0 ' air rotary Active
W- 4 p 06-/08/84 4_8._0 _ air rotary Active
W-^s " D "06/11784 "54.0 " """air rotary Active
W- 6 " C ._ 06/11/84 98.0 air rotary Decommissioned
W- 7 - D 06/13/84 97.0 air rotary Active
W- 8 D 06/21/84 51,0 -air rotary Active
W- 9 -D 06/18/84 98.0 " air rotary Active
W-10 - ,..D. 06/19/84 53.0 : air rotary Active
w-ii D ..._ 06/15/34 51.0 air rotary Active
w-12 D 06/15/84 50.0 air rotary Active
w-13 D. 07/09/84 -98.0 " air rotary Active
W-14 c 07/10/84 123.0 - air rotary Decommissioned
w-15 c _ _"" 07/11/84 200.0 air rotary Decommissioned
w-16, --— c" ~_- - 02/07/85 175.0 "air rotary Decommissioned
W-l? _ c 02/08/85 125.0 air rotary Decommissioned
w-is _c .,: 01/24̂ 35 172 .0 air rotary Decommissioned
W-19 _ — : ;c j Ol/̂ S/SS- " 147.6 air rotary Decommissioned
w-20 . __ C— " _ 01/24/85" 147". 0 r air rotary Decommissioned
w-21 D 02/05/85 ". 97.0̂  air rotary Active
w-22 _ " ,c: &2706/85" :. 75.0 air rotary
w-23___ D 01/28/85 72.0 air rotary Active
w-24 c 01/30/85 72 .o air rotary ————
W-25 __ C" 01/29/85 48.6 """" "-"air "rotary —————
w-26' — c -" 06/11/85 200,0 air rotary Decommissioned
W-26 '(D) C 03/13/86 268.0 air rot./rxcore Decommissioned
w-26 '(I) C- 08/12-/85 : 148.0" - - - - - -air rotary Decommissioned
W-26 (S) c 06/11/85 48.0 .„. " air rotary Decommissioned
w-27 - - - -c --06/14/85 201.0 air rotary ————
W-27 (D) c 0.8/05/85 230.0 .'_. air rotary Decommissioned
w-27 CI) " C 07/24/85 130.0 ." --air rotary Decommissioned
W-27 -(S) c 07/24/85 3"0.0 air rotary ————
w-28 —'- ~ -~ c" _, • 06/13/85— 297.0 air rotary Decommissioned
w-28 (D) C 08/0.6/85 280.0 air rotary Decommissioned
W-2S (I) c "~ " 08/05/85 180.0 " air rotary Decommissioned
W-28 CS) C '• 07/2.6/85 70. D air rotary ————
w-29 =_ c ..-_- 06/l2/85-_ -200.0 ' :" air rotary Decommissioned
w-29 (D) c -. 07/25/85 230.0 -= a;ir rotary Decommissioned
W-29 (I) c -07/10/85 13JO,0 .. . -.air rotary Decommissioned
w-29 (S) c .07/18/85 30.0- .-=.-: air rotary —— : —— -
w-31 _. .:-j.... D 12/04/86 " 85.0 air rotary Active
W-32 -D 12/05/86 75.0 - air rotary Active
W-34 D l̂ /20/85 . 80.0 : - .': air rotary Active

rxcone = rock core drilling
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W-35 D 11/21/85 7.5.0 : air rotary Active
w-36 D 1I/-21/85 75.0 ; air rotary Active
W-37 D 06/24/85 75.0 :. air rotary Active
W-3S D 11/27/85 75-0 . " ; air rotary Active
W-39 D . 12/16/85 75.0 ; air rotary Active
W-40 D 12/18/35 75.0 : 'air rotary Active
W-41 D 12/19/3.5. ̂. 75--.9 ; - air rotary Active
W-43 D 01/02/86 75.0 air rotary Active
W-44 D 06/24/85 75.0 : air rotary Active
W-45 D 12/31/85: . 75.0 : ._air rotary " Active
W-52~- C . 01/19/86 75.0 "air rotary -———--
w-53 C 08/23/85 75.0 air rotary ————
W-54 C 06/26/85 50.0 _ air rotary Decommissioned
w-55 C 06/13/85 73.0 . air rotary Decommissioned
W-56 C 12/3 0/85 85.0 ! air rotary " Decommissioned
W-57 C 01/19/85 62.0 —- Decommissioned
W-58 D 12/05/86 85.0 .. _.air rotary Active
W-59 D 12/08/86 "90,0 ; air"rotary " Active
W-60 C 01/16/8:7 85.0 ' _;_ _ cable tool - —————
W-60A D 12/19/86 100.0 j air rotary Active
W-61 . C , _ 06/25/85 200,0 .j ~j|,i_r_. rotary^ _ Decommissioned
W-62 D 08/18/86 75.0 " .air rotary ' 'Active"
w-63 D 08/19/86. 75-..o: ; air rbtary Active
w-64 D 08/19/86 75.0 air rotary Active
new well — - / / —— .—̂ - ̂  Decommissioned
old. well — / / — : •—'̂  1 ~. " ~~- Decommissioned

flR300U96



•+J —— -----M • . . . .
<D

—— • ' -g- • -•-- " -V- - ———ft - - S • -- c - .p
g - "3 1C -P ' - C

1s ••""- ™="-'B' :-••>». ,-f"<S - .3*- S&-, - - g
§2 "" "- - tf- :- si ' • - • : "-a - -- - . . . „ , - . . . - .f s .;,.„.._. E a, .̂-.-.. . __ - -a
<"£- -. - •;—•** ••- - - • - S, ----- - S
!!-. w,. --->--§ I- .,-~d - ?

.
X ————— - "•-" " ' --:•"' -' - -•"—————- ——— ̂̂ -̂f"-. ^ '-'.' - - '- -^e- - - - - - - - - --==-- -- -;-™-- - - - - - - -C£j . - . . . . . _ . __.:i::._.._ —— .._._. -.:. .. _:_
S - -- - ' - ^ - --- ; - --- '- -----= - - - - - - --

35- "--"• - '̂ =-- - —— --:—------ .----- --̂ ^ - ~- -. --•------_--_ ----- -- (g.
t— I - CO
t, - - - - . \
O T - - . - - - - . CM . _ , —
E-

Ed
J
CO

S-E-
I-H

I— t
E-

U

-| .«. § . . s
I... Fl-,.-. - -J

' c1'-- " 'i- " — " "••"•- ' - '
'£ £ C

" -- -., •.• . - » - • «

a
«j to

- --- ---- - - - - — - - .
| , ,„ -, ^«,"7' COtOCOrtTT^ Z " • C 10 S S «at i>^ ?-- ¥ ??-i- . ' ' ' ' 'i « flJ CM

' "



TA8LS 5

TmSHISSIHT! OF DIH1KKT 80CK ST84TA
TRitiSHISSniTY

mmm mi TTPI so. SAMPLE nm
g?d/ft2

SlPBOtlliyPBTtLITI 5 140-1740 838.2

PHILLIT! 13 100-2119 1293.7

milin 2 17Q3-2600 2151.5

UHETiK SA5DST08E i 278 278

ilTIITIH ftWRTIITI 1 6700 6700

flSTiGI DOE.OHITK 3 2112-7542 4684.6

YIHT1G!/ BOL08ITI/SA8DST08E 1 2600 2600



;| TABLE 6
HYDRfiuL I C! CGNDUCTIVITY VALUES.."

-;-""",— ,"„._;• L. ..".""-.. .J-iYDRAULIC;" : ••"" r̂ '"BEDROCK
NUMBEFT ~~.._: _=:"-"- CONDUCTIVITY......_. ....._..FORMATUDN

cnvs/sec. - .- -. -=- --------.-

MD1Q3S " .Tf̂  "^ " ̂.--._j_.2.4xlO~5.r „_. -"„ ; _. ", Harpers Formation
MDI05D ,~ "...-". : - - , - . - :̂ V2, .6x10-7 i.-.-~- /-_." --.±-- Harpers Formation
MD106 - : ̂ " - "-•J7==-=":̂ Ŝ,"lxtC-6 :J • •"— : : ..-•."-• Harpers" Formation
MD10BI :' ̂ "-.•-"r: ".-rr^T.-lxlO-S :" " "~̂ -.- - -~ Antietam Formation
MD1Q9D _ . ": 2- Xx-lO-^" „-" / "J . .„. Antietam Formation
MD11.2S .,--"":/:._.-- ::._.. i...9£XO---=4""" "_"..r . ̂  _ Antietam Formation
MD1 13D "." ... TT.." - ••-'--—'• .•"=!r;"._i._HxTlCrt:"S"'!!~ni '."?." .-"̂ J .̂" 'Ant ie tarn" Formation
I1D115D "~~::. ". :lL".̂ Ll_"7L"7iiia";3&.:::." ""_".. J:..::lL..... Antietam Formation

" Formation
MD117D " "" " £;75xlG--6 " =:! !~~L.._ _, ̂ ."ATit "i stam" Fbrma.tion
MD119" "JJ " ~^ " "" 4.ixlQ~5-" --:----™- -•' Antietam" Formation
riDi2Gl ~=i T7-T- ...L̂ rr;T:-.".. ~".;i":".9xlO— 5 !!." :- "_..'",""." ,7.""", ̂larpers"" Formation""
MD123"! =:".- .,,-": -""..——- '- .; -̂ 5T"3;-;"1O-S - , "-"- -. " . '- Harpers Formation
MDi2^D~ :=" ;. '. . . "4^1x10-"^^^ _.:._ :.: "urrr:Harp"ers Formation
MDI31I " """ — " -— ;-• :.;̂ 79"̂ ~i"o-:7"":"T "-r; "-; -:"~ Harpers Format-ion "
!'11D132I3 . . ......._. ....... . . 3«3x j.O~--7 ' " "" = " - - Harpers Formation
MD133"^" "•""• Vl~".:̂ z:i!±Zi. 7xi£I~7r"T":3::̂ :-?r/..T "Harpers Formation
MDi.35I. _" ~"I"~~ "_".__!!" ."" . 2Z~4x 10— 5 ;! -- ":..". ̂.i, ' :.":"Harpers Fo'rmatibiT
MDI36D - -V ~~" "";""" - "i:J::. I „ 9x fO-8 "!."J!" r.'..' .'_'"" .̂.-..Harpers Far~m"a=tit)n
MDI.37" ."""— i-.'.r-̂ î -.". ._T:"-:'9CT5ST0v-..6..;." " -".""" '""~ A'rstietaiTi Formation
MD13S.." ' '" . -I "-.i" T":~.- -L^ 73:10-6 .-.. . .i-.J.-, - "„"..!. .Antietam Formation'
MU125-.-~--V-U-~ ------- ,--:-2Jj5;;v rO--7 !..""." __Z" " '̂."'̂ 'Harpfers Formation
MU12S7 "" -̂--- :v̂ ; :- --r- •̂ •-axlO-S:-- - :r-— ^^^ Harpers Formation

REFER TO APPENDIX D

NOTE: -..HYDRAULIC CONDUCTIVITY DETERMINED BY RISING
HEAD TESTS. - "_.
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urn 9
PAR4KTKBS FOR INDICATOR CBBKICALS

COTOKD _ SOC . WTSR HALF-LIF8 TOIICITY
(•1/g) SOLUBILITY (days) Indicator Score 2

* Carbon Tetrachloride 110 7.57 x KHSQ2 0.3-300 7.7 r 10-803

* 1.2 trans-Dichlorethylene 59 8.3 x 10TO 1-6 1.3 i 10-802

* Benzene .. . .. . . 83 "1.75 x 10*1.03 1-6 1.1 i 10-K04

* Trichloroethylene .-. 126 1.1 x 10*803 1-90 9.7 x 1Q-S02

* Vinyl Chloride 57 2.67x10*803 1-5 8.1x10-804

Chloroforn 31 8.2 x 10*803 0.3 - 30 2.0 x 10-SQ4

1,1 Dichlowettylene ... .. . ifl ' 5,5 x 10*S03 1-6 6.7x1(1-804

Hethylene Chloride ." ... 8.8 , 2.4 x 10+804 1.2-5.8 4.3 x 10-805

1,1,1 Trichloroethaae 152 1.5x10*803 0.14-7.0 1.3x10-805

Rotes: . . . - „ _ _ _ . - . _ : _ _ . : . :_._-:_̂  i. .- .-.̂  .
1. Ball life ia surface water - No data available on persistance in iroundoater

2, Indicator score calculated fro8 forwla ISi:=Ci:.ti
(fhere IS: = Indicator score for eoipound;
Ci; - representative concentration of coipound: at selected aonitoring wells

based on icnitoring data in Table 3 and 4 (units in ig/1 for water)
Ti; = toxicity constant for cheiical; {units are inverse of concentration unit - (ig/l)-Kol)

3. » Selected Indicator Cheaicals

flR300509
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TABIK 11

IVING n
STA8DAHDS FOR 70LATIU 08GANIC COHPOOHDS

C08PODHD HCL 8CIG
(M/l)

1,1 DICHLQ80ETHAKK
1,2 DICHDOBOKTHAHE - 0
1,1 DicrcoBoimLm - o.oo?
*1,2 trans DICHLOBOnHTUHK
1,1,1 TSICSLOKOKTHARK - 0.2
1,1.2 TSICEOfiOmAHK
mnm - JDS -o
JCAK80S TKTRACHLORIDS .005 9

CflLOfiOKTBASE
CHL080F08H 9.1

mmm CEOBIDK
IST8ACHL080STBY[,H8E
TOLOE8S
*T8ICSlOROnHIL8HlI .005
T8IC8L080KLOOEOK8TBAHg
mm CSLORIDS .002
Sotes: - . ..- .--. . . - . - - - ..
HCL ~ KaxiiQi Contaiinant Level
MCLG = Haxiitii Contaiiitaiit Level Goal
- - Hot Available
* Selected ladicator Cheiicals

flR3005!5



TABU 12

AHBIBHT WE8 QOiLITT CfiimiA FOR
VOLATILE ORGANIC COHPOOHDS

COHP008D «QC HQC
Aquatic Organists Adjusted for
and Drinking Hater Drinking Hater Only

Hotes:
SA = Rot A?aihble
HQC =-iibieat fetcr Qualitr Criteria
* CoaceBtritioas in parentheses
correspond to lidpoiat of risk range
(U18-6) for potential carcinogens oaly

* Selected ladicator Cheiicals

1,1 DICaLOUITUK U NA
1.2 BICEQROSTIAIE Q;(0.94 af/1) 0;(0.94 ug/1)
1,1 BIcnoSOlTnLNI 0;(33 ng/l) fl;(M ng/1)
«1.2 trtns BICttOMlTHTLIHK SA HA
i.i, j TEicnoRotmn w.4 «/i is ig/i
1,1.2 T8ICHU.SQITiAHS fl;(0.6 ug/1) 0;f0.6 ug/1)

0;(0.66 ug/1) fl;(0.67 u|/ll
TK7SACEOBIDX . fl;(fl.4 ug/1) 0;(0.42 ag/1)

488 ug/1 488 ug/1
C2LQRQETBASI HA HA
CSLOSOF08H 0; (Q. 19 ug/1} 0; (0. 19 ug/1)
DICBLQ2.ra.Om7™ NA HA
KTHTUHI CSLQillDE HA HA
TET8ACHL080ETSTLSHE 0;(0.8 ug/1) 0;(0.88 ag/1)

14.3 ag/1 15 ig/1
D;(2.T ug/1) 0;(2.8 ug/1)

TKICEORQF»OSITBAHH NA HA
CSL08IDE fl;(2J ug/1) 0;(2.0 ug/1)

flRSOOSIS
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TABLE 14

.FFLOEHT LIMITS SQDEHN HPDES
PEBHIT HO. PA0046.80

Average - HaxiaUB Instaateous
Parameter Monthly Daily Haiiwu

(•i/i) (ig/i) (ig/n

5-Day SOD 10 20
Suspended Solids 10 20
iiionia Sitrogen
(5/1 to 10/31) 1 4
(11/1 to 4/30) 3 12
Total Phosphorus
as P . 2
Dissolved Oxygen 5.0 ig/1 at all tiaes •• •
pS 6.0 to 9J
Iroa 1.9 3.8 4.8
Hanagese 1.2 2.4 3.0
line O.Q38 0,075 0.10
Copper 0.09 0.18' 0.22
Lead 0.038 0.075 " : "O'.IO
iiickel 0.25 0.5 _ 0.63
1,2 Tms-DicUoroethjlene 0.088 0.17
Trichloroethylene 0.033 0.078
1.1 Dlchloroethylece O.OOOT 0.0014
Hethylene Chloride 0.06 0.12
Carbon Tetrachloride 0.0034 Q.0068
Tetrachloroethytene 0.008 0.016

AR3005I8
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MODERN REPORTS

1. REWAI, 1975. The Feasibility pf 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. . ."_."." ~ ~ .

4. AGES, 1982. Hydrogeologic Study, Modern Sanitary
Landfill.

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

6. AGfes, 1982.- Hydrogeologic Study, Installation of
Observation Wells A-5 and A-6 and Extension of Wells A-l and
A-2. • • - - . - - . - .... .

7. AGES, 1982. Report of Laboratory Analysis of Selected
Sampling Points Collected June 23, 1982 at the Modern
Sanitary Landfill. "

8. AGES, 1982. Treatability Study, Groundwater Wells A-l
and A-2, Modern Sanitary Landfill.

9. AGES, 1982. Long Term Pump Test, Druck Residential
Well, Modern Sanitary Landfill.

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

11. AGES, 1983. Western Interceptor Study, Modern Sanitary
Landfill. ......

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

13. AGES, 1983 (Nov.). Analytical Report for Modern
Sanitary Landfill, ----- — -----

14. AGES, 1984 (Feb.)- Analytical Report for Modern
Landfill. - __

15. REWAI, 1984. Modern Landfill, York,"PA., Phase I
Investigation of Leachate Collection Alternatives in the
Western Perimeter Area.
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16. AGES, 1984 (March). Analytical Report of Modern
Landfill. - _ ._..__:̂ î  ..._.. . _ . _ . : _ : "

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

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

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 Bionetics Corporation, Virginia.

21. REWAr, 1985-. Phase I Investigation of Leachate
Interception Alternatives in the Northern and Eastern
Perimeters of the Modern Landfill, York," Pa.

22- Colder Associates, 1985. Evaluation of Leachate
Interception Alternatives. . .. _..

23. REWAI, 1985. The Importance of the Modern Landfill to
the Solid Waste Management Needs of South-Central
Pennsylvania, .. ;;___„ . _ ._._ .. .

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

25. Buchart-Horn, Inc., 1985.:~ Report on ~
Leachate/Groundwater Treatment System at Modern Landfill,
Concept Development Plan.

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

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.

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. ........ - . - ; - - > . . _ , _ .

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

30. REWAI, 1985, Western Perimeter Groundwater Interceptor
Well System, Initial 6-month Start-Up Report.
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31. E & E, 1986 (May). Draft Remedial Investigation/Feasi-
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 Installation, Modern Sanitary
Landfill. . _

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
Groundwater Collection System, Construction Inspection
Reports

37. REWAI, Draft 1987. Phase II Investigation, Design and
Start-Up of the Eastern Perimeter Groundwater Collection
Well 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.
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Reference J., REWAI, 1975. The Feasibility of Utilizing
Shallow Pumping Wells as a Primary Leachate Recovery System
for the Modern.Landfill.

REWAI 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 volume of
pumpage required to assure such capture will vary
in accord with the volume of groundwater recharge.

Reference 2. Willi-am E. Saera 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.

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) . Preliminary
Assessment and Site Inspection Report. =- - - •-

This Ecology and Environment (E & E) report reviews the
FIT Region.. Ill 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 :of f-site - migration of
constituents. - - _ —

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 potential impacts upon
these . targets . _
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Upon completion of the AGES study, it should be
determined if the leachate collecion system is
completely effective.

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

Remedial actions to correct the groundwater problem
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.
Although the principal overthrust block .. is to the
southeast 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 regolith
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 the NW and SE, maintaining
a NE strike. Joints and fractures are predominant in
the weathered, upper zones of the bedrock.
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The characters _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 zone may have been
a test trench or exploratory excavation for the
commercial extraction of iron ores.

AGES also concludes that ground water beneath the main
portion of the site is believed to closely follow the
surface -.. contours at or near 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 modified 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 nearby wells or excavations penetrating
the faulted rock zone. It is generally 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, 1982. Hydrogeologic Study, Appendix 1
and 2, Modern Sanitary Landfill. - - :

flR3005U9
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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. . . . .

b.) The drilling of additional monitoring wells.
c.) The performance of a pump test.
d.) Qualitative sampling and anayses.

Reference 6. AGES, 1982. Hydrogeologic Study,
Installation of Observation Wells A-5 and A-6 arid Extension
of Wells A-l and A-2.

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

Monitoring wells A-5 ahd 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
establish the unfractured rock zone. For monitoring
well A-l, 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 feeti : For
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 Points Collected June 23, 1982 at the
Modern Sanitary Landfill. ~ " " ~ :

This AGES document reports the water quality data for
the following points, sampled on 6/23/82:

-Druck Residence.
fiR300550
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-Peters Residence. .:__l. ."-. ". -̂,. ........
-Frey Residence. . ....".-... :_ 17̂ ._ . _ ..__ ,: - .. '.
-Spring House "A". -.._̂
-Spring House "B". .-.--._ . ,. ..

-Surface -water sample- in unnamed tributary of Kreutz
Creek approximately 200 yards upstream from treatment
plant discharge, = v . •_.

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

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

-Well B-l. - ̂ - -
-Well B-3.
-Well B̂ -15.
-Well A-2- - • - • - . ---:: - " '•••.- -'-' -' ~
-Well A-l. '-•'. ~ •:'.. • — - - -; -•_

-Surface sample identified L as Northern Tributary,
upstream. ;

-Surface sample identified as Iforthern Tributary,
downstream. -~__ .__— ..._._.

Reference 8. AGES, 1982 . Treatability Study,_Groundwater
Wells A-l and A-2," Modern Sanitary Landfill.

This .: AGES report evaluates proposed procedures for
removal of volatile - - organic compounds found in
1oca1ized groundwater pockets 1ocated beneath the
Modern Landfill. " "". .

AGES has made the following conclusions based on this
study: - - - - - -

1) Air stripping for VOC removal in water drawn from wells
A-l and A-2 appears to be the most effective and
economical approach.

2) Differences between a simulated bri-site lagoon and a
transport vehicle as the aeration container are random

flR30055
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and insignificant beyond 6+ -hours of aeration except,
possibly, in the case of methylisobutyl 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 variations 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.

7) In any air stripping program, a program to monitor
methylisobutyl ketone removal should be implemented as
quality control.

Reference 9. __ AGES, 1982.̂  Long 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- is located approximately 400 feet
south of the Modern Landfill. -

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 immediate vicinity
with recharge from upgradient.

3) The Druck well does not draw groundwater either along
strike from the vicinity of .the 3rown/SCA well or
perpendicular to strike from the vicinity of—the
southern limit of the landfill.

flR300552
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4) The Druck groundwater quality for. r volatile organics is
significantly better than the -shallow ground water
quality in the...- vicinity of the landfills southern
limit. ; - - . -=-=-=--- - — - - - - -- ..- - ----- ---

Reference 10. AGES. 1982. Hydrogeologic Assessment of Frey
Residence, York County; Pa. -

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:

The Frey well is a 35 foot hand dug well with a 22 foot
water level. The existing depth of the Frey well is
insufficient 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
f low' 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 from 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.

flR300553
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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.
Additional water level.measurements gathered at or near
the Peters residence would further verify the lack of.
hydraulic connection between the landfill and the
Peters residential well.

Reference 11. AGES, 1983. Western Interceptor Study,
Modern Sanitary Landfill. ."._.. :. . .

This AGES study was performed with two main objectives:

1) To assess the adequacy of .the existing
western interceptor to effectively intercept
and collect any contaminant moving west from
the landfill.

2) To provide engineering design recommendations
for modification of the existing system
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.

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.

6. 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, .19.83 (Aug.J.̂  Analytical Report for _
Modern Sanitary Landfill. . - ' . ' " . " . . . ' "

This AGES report presented the water quality, data from
8/83 at the Modern Landfill.

Reference 13. AGES, 1983 _,(Nov.) . Analytical Report for
Modern Sanitary Landfill. , ; _

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 Landfill.

This AGES report presented the water quality data from
2/84 for the Modern Landfill.

Reference 15. REWAI, 1984. Modern Landfill, York, PA.,
Phase 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: - -

- Review of past geologic investigation;

Test well installation (w-1, W-2, W-3);

- Pumping tests on wells W-l, W-3, and B-20;

- Establishment of stream monitoring points to determine
locations of groundwater inflow and to measure the
impact of pumping wells upon stream flow;

Sampling of W-l, W-3, and B-20; '~

Examination of leachate containment alternatives; and

Delineation of necessary additional exploratory work.

Pump tests were conducted on W-l, 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-l 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/ft2.
The ma j ority 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 of- -25-_gpd/ft2 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.

REHAJ_ noted that._the .results from the geological-
investigation and pumping test -show that the western
valley lends itself to division into four distinct
hydrogeologic areas which were identified as: the
upper ..Saprol ite Area, the Bedrock Area, the Lower
Saprolite Area, and the, Saprolite-Filled Valley Area.
Each section along the ,western perimeter appears to
have a unique- flow systeSt which may require different
remedial techniques or_:well- densities.

Reference 16. .AGES. 1984 (March). Analytical Report of
Modern Landfill. .:... :. : : :r* . ::

This .AGES report presented the water quality data -from
3/84 for the,,Modern Landfill:.:"-- _.._ _ . _

Reference 17. REWAI, 1984. Phase II 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, Wel1s in the . Western Perimeter Area -
included the. following tasks: . _ ...

Construction of E-series borings to define lithology of
proposed interceptor well locations and testing for
pefBTkabil ity;

Sampling of existing western perimeter wells; aTfR3Q0557
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Installation of interceptor wells W-4, W-5, w-7, W-8,
W-9, W-10, W-ll, W-12, W-13, W-14, and W-15. .

The following conclusions were made by REWAI upon
completion of this study: ;

1) Volatile organic contamination is the primary water
quality 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
increases produced by the presence of some landfill
leachate,

2) Groundwater flow at this site is not isoptropic, since
the flow direction is partially controlled by the
pronounced northeast-southwest oriented cleavage. The
majority of drawdown cones have ellipsoid shapes,
oriented in the direction of -this-local cleavage.
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-l, W-3, W-4, W-5, W-7,
W-8, W-9, W-10, W-ll, W-12, and W-13... The water .will.
be transmitted to the treatment plant,__ and --treated
before eventual discharge into the creek.

The maximum and initial .pumping rates were expected to
be approximately 130 gpm. The average rate of pumping
estimated to be 90 gpm, which according to flow net
calculations should be enough 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 system.

Reference 18. .AGES, 1984 (May). AGES Laboratory Analysis
of Groundwater Samples Prepared for'-Sodern 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 report.. 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. " = --------- - .. -

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, Jfovember 1985. Site Analysis Modern
Sanitation Landfill", York- County, Pennsylvania. T5-Pic-
85126 Prepared by the Bionetics Corporation, Virginia.

Reference 21. REWAI, 1985. _Phase I Investigation of
Leachate Interception Alternatives in the Northern and
Eastern Perimeters of the Mpdern Land.fill. 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.to the east.

REWAI recommended the installation of a line 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
hydrogeolgic 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.

flR300560
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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 Solid 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. BuchartrHorn, Inc., 1985. Concept of
Development, Biological Treatment Alternatives at Modern
Landfill (Draft)."-- — " ——

This -report developed a recommended treatment scheme
incorporating biological;;treatment to achieve _the 10
mg/1 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. Buchart-Horn recommended that lime 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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The recommended leachate treatment system consisted of:
lime neutralization, gravity settling, sand filtration
and air ..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.

This report summarized the hydrogeology of the Modern
Landfill Site. Technos noted that .ground water may be
flowing along 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. : :. i
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This 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.y 1985. Report on the Effect of Post-
Construction Stormwater Runoff from Modern Landfill.on the
Downstream Structures Across Kreutz Creek and its
Tributaries. .--. . . ._ ..»- . -. - ;. ..i. __. _ _ _ -

The author of this report concludes that the addition
of excess stormwater from construction 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 af_- the eastern perimeter. A
relatively high horizontal permeability vs. downward
permeability exists, probably. due to decreased
weathering with,_depth. REWAI data also .indicated that
some groundwater .flow could Tby pass the creek and
migrate^ eastward. •_...-.--. _-±

Reference 30. .-_ REWAI, 1985. Western Perimeter- ;Groundwater
Interceptor Well System, Initial 6-month Start-Up Report.
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This REWAI report evaluated the Western perimeter
groundwater interceptor well system after six months of
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
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 3_2_._ REWAI, Draft 1986 (Updated 1987) . Geology of
the Northern Expansion Area of Modern Landfill, YorkL_County,
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 member, a siltstone

A fourth geologic formation, the Vintage Formation, was
found at depth by drilling. The Vintage Formation is
comprised of sandy dolomite, argillaceaous 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 fcneJ U U o O
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Vintage - Formation beneath the Antietam Formation.
Subsequent thrust faulting has transported the Chickies
Formation into its position on-site, and transported a
portion of the Antietam Formation over the Vintage
Formation, brecciating the underlying Vintage. Folding
of all -features then occurred. The folding was then
followed by high-angle faulting, bringing the Harpers
Formation into its present 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, solution 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:

o ..Sandstone bedrock of the Antietam Formation
o Saprolite developed in the Antietam Formation underlain

by sandstone bedrock
o Saprolite .developed in the Antietam Formation underlain

by Vintage Fprmatipn
o Saprolite of the Chickies Formation underlain by

Vintage Formation
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Through the completion of the studies, the position of
solution cavities was _ narrowed to _ near the
carbonate/non-carbonate rock contact beneath the thrust
fault (south o f the thrust fault outcrop 1 ine) . In
addition, areas of .. potential soil collapse were
confined to where saprolite development extends to the
underlying carbonate bedrock and the trust fault
contact exists between the carbonate rock and non-
carbonate saprolite.

Reference 33. Fred c. Hart Associates, 1986 (April).
Geotechnical Evaluation of the Modern Landfill Facility,
York, Pa. .___ ' _:

This Fred C. Hart report (HART) documented field work
and further defined the subsurface conditions
underlying the proposed northern expansion area at the
Modern Landfill.

With completion of. HARTfs drilling program, the
geologic model .developed from previous subsurface work
at the site was generally found to be accurate.
Conclusions relative to the performance of ;the landfill
are presented below:

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 grouting 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 loads 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.

5. Although . the possibility of. Settlement cannot be
discounted, the probability 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. ôverlying materials,
Furthermore, the discontinuity of the voids would
likely _ create _arching and redistribution of stresses
further reducing the possibility of settlement.

6. Capping and liner systems will preclude or, at least,
significantly decrease .the downward .movement of
rainfall infiltration further reducing the possibility
of. solution activity.

HART concluded that the foundation materials are
capable of satisfactorily supporting the proposed loads
of the- landfill without" experiencing unacceptable
settlements detrimental to the function of the design.

Reference 34".. Fred- C. Hart Associatesf 1986 (September) .
As-Built Documentation Gas Control Well Installation, Modern
Sanitary Landfill.;:.;.";.:~~:_ : .̂:̂ .:-̂ _::: _;7~--.—

This Fred C* Hart (HART) report ^contaTns as-built
documentation for gas control well installation at the
Modern Landfill.. .... ...J __._._:__.i: ..: . " .... ....

Reference" 35, REWAI, March 1987._1986 Annual Performance
Evaluation Report for the Western and Eastern Perimeter
Groundwater"Collection Systems of Modern Landfill, York
County, Pa. - .-• -.-. '- - - - - - - - - - - -.- .._-_ :-.-.- --..---

This REWAI .report contained data and an evaluation of
the -.Western and-_ Eastern Perimeter Groundwater
collection systems. :: . . . . .

These systems, were designed to intercept groundwater
migrating eastward and..westward from the landfill. The
eastern perimeter system consisted of a line of 13
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pumping wells; and the ,western system consists of a
line of 12 pumping wells and a 1700-foot long
cutoff/collection trench.

The western perimeter groundwater. collection system
intercepted 30,650,000 gallons of ground water flow in
the western tributary valley during 1986, This system
operated continuously throughout the year, effecting
capture of groundwater migrating to the west of .the
landfill. Water quality results indicate that total
priority pollutant volatile 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 under high
groundwater flow conditions within two specific areas
of the western perimeter, system, Modern Landfill is
considering connection of wells W-62, W-64, and a
cutoff/collection trench around well W-8 to the western
perimeter collection system.

The eastern perimeter .collection sysjtem has been
operating since November 22, 1986, and produced
4,193,000 gallons of water during 19B6.

This system was constructed on a fast track schedule,
resulting in a pumping system reat̂ y 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. Because this.system was in the midst of
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 early 1987, where the system
effectiveness and water quality will be evaluated.
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Reference 3_6.r REWAt; .Draft_1987J. Modern Landfill, Eastern
Perimeter.Groundwater- Collection "System, Construction
Inspection Reports _•„.--_-^.7.,-

This REWAI binder contained inspection reports prepared
during construction _ of the eastern perimeter
groundwater .-collection systems. _ As. well as documenting
construction activities, these daily field reports note
personnel pn site and weather conditions.

Reference 37. REWAI, Draft 1987. Phase II Investigation,
Design and Start-Up of the Eastern Perimeter Groundwater
Collection Well System of the Mpdern Landfil, York, Pa.

This REWAI draft report concluded that the eastern
perimeter collection system, captures the maj ority of
the groundwater flow, but that some flow is by passing
the system to the north between W-58 and the landfill
edge. . . = . . _ • ' . _. :_ ...... 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. ~ . : - - . . . - = _

Reference. J3_8^ Delta Geophysical Services, 1987.
Geophysical.Investigation, Modern Landfill, York, Pa.

This Delta Geophysics report identifies voids in the
subsurface materials. _ Three anomalous zones are
identified: -

1) Voids and/or fracture zones (located "to the east).

2) Elevated subsurface conductivities (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 Monitoring Report,
Modern Landfill, York County, Pa.
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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. ... _ ; _ _ _
b.) Instantaneous flow.
c.) Depth to water.
d.) Totalizer reading.
e,) Gallons during month.
f.) Average G.P.D.

BR300570



O
H

AR30057!



December 1987 " _: ~B-1- 863-6020

BIBLIOGRAPHY

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

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

3. "Superfund " Public Health Evaluation Manual,"
submitted to the Office of Emergency and Remedial
Response, USEPA by _ICF Corporation, November 1986.

4. "Final Evaluation Report Review of: Revised Draft
RI/FS Workplan Modern Sanitation Landfill
York,Pennsylvania", Ebasco Services Incorporated,
August 11, 1987. (submitted with the September
18, 1987 PADER comments below),

5. 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, Volumes 1 and 2.

7. "Geology and Mineral Resources of York County,
Pennsylvania." Stose, G, W. and Jonas, A. I.,
Topographic and Geologic, County Report 67.

S. "Interim Guidance on Compliance with Applicable or
Relevant and Appropriate-Requirements" (52 FR No.
166, August .27, 1987) .

9. "Generic Remedial Investigation Plan for RI/FS,"
Waste Management, Inc., September 1986.

10. "WMI Manual for Groundwater Sampling," Waste
Management, Inc., Revised September 1986.

11. "Draft Alternate Concentration Limit Guidance
Based on Section 264.94(b) Criteria, Part I,
Information Required in ACL - Demonstrations,"
Of fice of.._ Solid Waste, Waste Management and
Economics Division, USEPA, April 1985.

12. .!* Interim Guidance on Superfund Selection of
Remedy," EPA OSWER Directive .9355.0-19.

flR300572
Goldar Associates



c

o

13
0)
Eo
CC

cao
4̂
(0
_N
"C
O

CO
0)
DC

•oc
3
(0
(0
<D
O
O
a c

es

ff

i
2*3"i!li"
£"
-Ci*

1
K

14 G
•? 2
P •*s S
g
*t

au
*
feO
g

aj

4J
* •
" H

5 .2
J —
2 *

s . 1"fr •"
B * *"en •

2 g S

-1 n

*c

c £ J
5 "u

g »
^

ill
sis 1
E 2 * S

** *C c *••3S 5 *a o e*
•4 *»"

.
_•

>-JJ C

• » **
• Q * of £.£ e
* • S • §
"-• It C O
U 3 *> b

H 5 O • •

-

*>
<̂
*

s
1
£

V§.

S 5
f •* ti• §
Sb
*

-

2̂

* *
u E:
*-..•-
O 3

•9 ?_

^"-P» e

• •« •»• 3 e• u «
< • f

"̂

>. C
1! 5 — 'i C*

J * SUM
• « ** *

5b * « U>• • e e
• > « -• • B.-J

J W »J > ~-, * 1i u b • 3-*• • « u ̂ i B£ Oi
• »j * j± ij £ oa • w3 w < o

^ ^

,̂
•"̂

—— r

•*-•

^ T3
"ffl ^
cO fn
(D "
U.

^ ̂

-
i.* •^ > *4 U • ̂ 4• • ce*j

I « 0 «J 3 E— ei s" i.
I B15 »*3"a 4J an M

*

2w 01
X Eij

|K-Q|
« U b]

< s ̂
E U b.
Op A S

O

X

"<
< 1-t
£ £

B.
O

fc i?
M|8«s|
Iss

*:
.

q" *. •ag o§
• V HO.• 1> • • *
-< X— 3 •

s IT; 2"
!x U B •
1 » •> C U
(Mb 3 =u i a. u— ;

-=—-

° " * S
" ^ 3 *" ° *

* Is 5 IlS 3?"*
* • * * 11 h J3 - H l j b

• b-< -rf u .» * •" >S«" ti 3 * C">
faU^l llidlt-4 UH«dC^4 AO'HBp*^
5« *4*^4 ••Oti>*t VIQb4J-ll• c -<E • Jl O, c a i *J 3 »*uC ••(£• ••c-e* * « — .tr£« u •-• S>oc3e SiJ^iiu*.• i! 5 > c S-i-* » g o £ c £ JJ • t.
<->«* " u* i'il*3rt5Ql«rtu"SB

o a • •<•-<* -i. - > a. o.fi a b 2 a. o,-i o — c

« .:

S*Jl

> -1•rtU B

3 J 5 - _
• e

« 5 "d•

051;w c «

•"

5- 2 •? ' ~ - §
"11 2-^ ^- o'S'-S
ilifil^S 3|J .£3.
• t j - a j - ^ 3_« «•«
g.3̂ |°fli Sgg . ^>|

i1 5 S S'3 * " -• 'a — a« •

Is^llSI ss-s ||t
2S8S351 - ,35 - . «-!

•

(0

LJ 2
0— "
K d£
fl-U

H

t)
— *
-• n --• VP4

c «« J; c
B Q — • O
"rt ' S *2 "£5 i
*• a b. _
n ii u • • •»•

iiliii

4
ti
4
•3 •

--._«>
JS"2
JJ O C^ * o
^?o ^
— t >. • —
** ** W T! ̂1IIII

— < *
— -*h-1 fl - .... _ -. — • .

4J n >.
c • •-M .-
>. — • 0 :
— o . C l.
c " a i."• g1- • *

1oao
IM

CL

AR300573
Golder Associates Figure B1



tdaaH

o

ftR3QQ57l*



Table A-l
We! 1 Installation

Modern San i tary LandfIM
Windsor C Lower Windsor Township

York Countv
Yorkana, PA

AGES Project No. 43081
WelI No. A-l

Su-face Elevat ion1 684.5_

Depth - - - " " " • " " _ ^
(Feec) Blows/6"2 Rock .Cor ir?g3 -—— "Soil Descriot

0-81.0. - -------- •-...„. ---t- -^Existing 6" dia. steel cased well
------- ----------—.——-_™-.———._———„——™——.----——..—™,—»—«,—-„„—.-------.__,.__•«._—«-.___
81.0-90,5 ... . . ... :;:::;i:~ ._. /̂ .: ,:.̂ .. ..-.Red-brown S iU with some clav
«11Q2;°n .25-25-25 _ ._ I i,tie coarse tc find sand, trace o:
•''i-u-lu^-IJ f r a e h / . ^
102.0-103.5 29-26-̂ 0 __ trash (wet)
————-——*--—---———"—————————-——————-—————— « ——— —— - ——— ———— ——— ——.————. —————.-..__.«....———. ——— ___..—————————.——————, ————,

103.5-104.0 120 _ _ Mottled red, blue, qrav, and yellow
104.0-H0.5 - decomposed Phyl 1 i te/shale with thin
MO.5-112.0 34-14-33 silt seams (dry)
m,0-U6.Q

116.0-120.0 - - - - Yellow-brown decomposed Phy11ite/shc
120.0-120.5 200/5" .... ----- -- - - - - -(damp)
120.5-124.0

124.0-130.0 - " Blue-gray PhyUite. Bedding
130.0-130.0 50/0" approximately 70 to 80° from
130.0-140.0 - . . . . . . ~norfzontal
140.0-145.0 - - .RQD-98£

Recovery-982 _ _
——————————————————————————— Bottom of Boring—————————————————————————————————

Ground water encountered at a depth of 74.2 feet.
General Notes: •- . . . _ : : v '••-'..

I. Bench mark is well (to, B-15. Datum is taken at 666.35 feet at" the top of casing.
2. Standard Penetration Test - 140 pound hammer falling. 30 inches.
3. NX core barrel.
4. Laboratory visual identification except where noted. .

BR3GQ575



i
Table A-2

» Well Installation
§ Modern Sanitary Landfill

Windsor £ Lower Windsor Township
York County

** Yorkana, PA

ii

i
m̂ Depth

AGES Project No. 43081

Well No. A-2

Surface Elevation 635.2* -

Depth '
(Feet) Rock coring Rock Description"3

0-61.0 - Existing 6" dia, steel cased well

61.0-61,5 - White Quartzite

61.5-65-0 - Green Phyllite

65,0-71.0 RQD-60£ Green Phyllite. Bedding approximately
Recovery 78% 70 to 80° from horizontal. All

fractures are iron stained.

71.0- 75.0 - Green Phyllite
———.———————————————————Bottom of Boring——-—————-——————•

I Ground water encountered at a depth of 56,2 feet.

* General notes:
t-s 1. Bench mark is well no. B015- Datum Is taken at 666-35 feet at the top of casing.
J 2. NX core barrel
* 3- Laboratory visual identification except where noted. .

4. Boring extended to 75 feet to facilitate the well construction.4

fiR300576
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Table A-3
WelI Installation

Modern Sanitary Landfill
Windsor t Lower Windsor Township

York County
__ Yprkana. PA _ ;

AGES Project No. 43081

WelI No. A-5

Surface Elevation1 663.I1

Depth
(Feet) _ SoJJ Description *

0.0-13.5 Mottled brown, blue, and gray Clay and
rock fragments, with l i t t l e s i l t

1-3-5-17.0 Blue-gray Phyl 11te/shale
——_ (probably weathered)

17.0-26.0 Blue-gray Phyl1ite/shale, little quartzite,
and trace of lignite

26.0-33.0 • . Blue-gray PhylIite/shale, 1 ittle quartzite,
and trace of lignite interbedded with 6 to
8" seams of red-orange sandstone.

33-0-33.5 Blue-gray clay

33-5-43.0 , Blue-gray Phyl 1ite/shale, 1ittle quartzite,
and trace of lignite interbedded with 6 to
8" seams of red-orange sandstone

43.0-54.0 Blue-gray Phyllite
ng————•————————•——————•—————~———•

Ground water was encountered at a depth of 43-0 feet.
General Notes:

1, Bench mark is well No. B-15- Datum is taken at 666.35 ^eec at the top of casing.

2. Laboratory visual identification except where noted.

^ A(
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Table A-4 -7-
Well Installation

Horiern Sanitary Landfill
Windsor £ Lower Windsor Township

York County
Yorkana, PA

AGES Project No. 43081

Well No. A-6

Surface Elevation' 594.9'

1 Depth
1 (Feet) Blows/6"2 So! I Description3

' 0.0-8.0 " Mottled brown, blue-gray decomposed
. " ~ Phyllite/shale, with some silt

,\ 8.0-23.0 - . Blue-gray Phyllite/shale interbedded with
* _ "~ = -——=-- — ---: --brown and red sandstone (decomposed)

*1 23.0-25-0 15-84-75-36 Green-brown- decomposed Phyllite/shale inter-
bedded with red sandstone seams (dry)

1
-. 25.0-30.5 - —- - - . . . . . . _

30.5-31.5 24-129_ grading to with little silt (moist)

31.5-35.5

—. -_.... 35.5-37.0 14-u-gQ Green-brown decomposed Phyl 1 i te and silt
T 37.0-46.0 - (wet) .
I 46.0-46.25 200/3"
^ ———————————————————————,,———Bottom of Boring™——•—————•——-—————————————•

Ground water encountered at a depth of 35.5 feet.
I
^*M General Notes: -. — .-r _ -..--, - - - - - .......

41. Bench mark is well No. B-l5. Datum is taken at 666-35 feet at the top of casing

2. Standard Penetration Test - 140 pound hammer falling 30 inches.

L- 3- Laboratory visual identification except where noted.
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MODERN SANITARY UV1DFILL
FILE NO, 997,0

HONITORiriG HELL LOGS

OCTOBER 31, 1973

GENERAL

Drilling done by York Drilling Company, Inc., York, Pennsyl-
vania, equipment was an Ingersoll-Rand Drillmaster" 74 WK.
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-l

Ele-
vation Depth

539' 0-151 -Dry buff silty sand.
15-30* Dry light buff silt/ some, rock fragments

increasing with depth.
30-36' Dry sandy silt, rock fragments of weathered ,

fine-grained schist.
36-40' Soft spot, light brown silty sand.
40-45f Greenish brovm sand, fresh fragments of

phyllite.
494' 45* Water, Fine-grained phyllitic schist.
484' 55' Terminus of-drilling- ;j • - _ _

Elevation, TOC: 545.77' SWL Elevatiori (Date): ,.510.60'- (3/24/86)̂
Elevation, G.S,; 543.8 Drilling Method;_ Air̂ _ Rotary
Screen Elevation: 501.8T -491.8' . .__. _"!

ftR300582



5-2

vation Depth

541, 6 * 0-20 '- Dry brown silt lo,am...
20-50'-- Brown silt loam, few rock fragements.

501' . 50' Water-. - - ---
491' 60' Terminus of drilling.

Elevation, TOCY" "547.50*. .. ""-. SWL1 Elevation (Date): 514.30-'
Elevation, G.S.: 546.3 - -1 - Drilling Method: Air Rotary
Screen Elevation: 508. 3f- -,498.3'

B-3

vation Depth

557.8' 0-51 -- Dry buff sand.
5-15' Greenish tan silty sand,.dry. Parent

material phyllite schJst.
15-17' Harder layer, silty sand.
17-25' Some weathered .rock fragments (schist).
25-271 Very hard, fresh.chips of rock in dry silty

sand. - ... . ._
27-30 - -_S_oft spot. Same .as abcve. _
30-3S1 - Alternating hard and soft layers of greenish

tan silty sand.
3.9-50' Dry buff, silt with weathered phyllitic ,

schist .fragments.-. . ,
50-54' Damp buff, sand with rock- fragments.
54--60V Dry greenishJbrov.-n silt. Rock fragments.
60-r70f Damp fine-grained sand and .silt, light browji.

Rock fragments.

flR300583



B-3 (continued)

Ele- -=.. -.-
vation , Depth

70-84' Damp light brown, sandy silt

fragments throughout. . _ _ _ _ :_.
95_98. Greenish gray clay (saprolitic) , moist. _

459 98. Terminus of drilling. ; :

Screen Elev.ation: 451.2' - 441.2'
Elevation, TOC: 540.15 Drilling Method: Air Rotary .....
Elevation, G . S . i y - (3/29/85)
SWL Elevation suj--"-

- 3 -



Geologic and Well-Construct ion Log

Modern Landfill
Well B-3A -= -

Depth

iiL_ —— »,-..̂ ..-1̂ ., -caved Format ion ———— 1 —— ̂—-4
-B" Steel .Pipe - • - :-•— rj~3
8" .Hole — : — r̂-̂  — r̂ r̂ T1̂ -'
6" Hole. ———— --.._._. ..̂ .̂.̂^

50--—- - -- - --, - - - - - . - r- - :..--,.

100- - --̂ --- . . . -J" ,;:r̂  =:"^rT";

Caved Formation — — ̂̂ ^̂  ̂; -..-,.

150- : — ----- —-- .--•": •:.. ;.-- -̂ T̂

200- " -..;•- :--" ':. •":_- 7 :.:îĵ..,-̂j

il-

:rE-

3£I

- -. - Description*
™ 1M '

v% \ % Loose, .shale .
\<V
\V^v Gray slate.\\\ -oNX\\\

xv>Xv*
\̂Nx

\̂̂ \̂ Water-bearing zone at 80'
\\ \> Very soft shale.
\̂ -\\

\^v x Water-bearing zone at 120' ....

y\ v\\v
\\\x\̂ \xN N v V\\v\

\\\N
S V » v

s\\\ s * Note: Description fay driller,
;\ \\V-_ J. Kohleri -. .

. Vertical Scale 1" * -50'

8/83 " Screened Interval: Open rock hole from 10'
-- Elevacicn (Date):. . 507.65' (3/24/86)

Total Depth: 22'0-V" ._...,. '. .: \rWBZ: 80' and 120'
Election, TOG:..'. 540. 67' _,.,...... . ._ . . .. .T_btal_Xield:. -25 .gpm
Elation, G.S.: 539.2'. .....:,' r, .D.iUln^ethpd:

flR300585


