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EXECUTIVE SUMMARY

In March 1992, EPA issued a Record of Decision (ROD)
selecting the remedial action for Operable Unit 3 (OU3) for the Strasburg

Landfill Site in Newlin Township, Pennsylvania. The ROD describes a
remedial action that includes capping the landfill and collection of leachate in

a trench collection system for treatment by UV-ozone oxidation.

The Remedial Investigation (RI) does not adequately

support the Feasibility Study (FS)/ as there is insufficient data to determine:

* the potential effectiveness of any cap in reducing the generation of

leachate

• the ability to construct a cap on the existing landfill

• the effectiveness of a trench collection system for leachate .
• the applicability of the UV-ozone oxidation treatment method to

Strasburg Landfill leachate.

These inadequacies are recognized in the RI
recommendations for the collection of additional data, and also to some
extent in the ROD, which states on p. 47: "The implementability of the

portion of alternatives 2, 3, 4, and 5 involving capping of the landfill is

dependent upon the stability, design, and condition of the Strasburg Landfill.
Some concerns include:

• That the slopes of the landfill sides are too steep;

• That the stability of the landfill is not studied; and
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• That part of the landfill is sitting in the groundwater."

. ; " ";
The need for and effectiveness of a RCRA-type cap for

reducing leachate generation cannot be adequately assessed without knowing

whether or not the groundwater table is in the waste. The FS (p 1-56)

indicates that waste is likely within the water table due to the landfill's

position in a former valley. In such a situation, no cap will materially reduce

leachate generation. -

Parts of the existing landfill are reported to be on a slope of

60% (ROD Decision Summary p.15). A cap, especially one that includes a

synthetic membrane, will not survive on such a steep slope, or even on a

slope in excess of only 25%. Consequently, although slope reduction will be

required, it has apparently not been considered in the evaluation of

alternatives.

Similarly, while the groundwater data gives little
indication that a trench leachate collection system would be effective, the

geologic data indicates significant opportunity for failure. Such failure would

cause the implementation of OU4 to address groundwater contamination,

which would immediately render the trench collection system redundant.

UV-ozone oxidation is not well suited to leachate

treatment, because this method depends on penetration of UV light through
the liquid. The liquid leachate from the site is very colored and would

therefore prevent light penetration. Pre-treatment requirements, which
would likely preclude UV-ozone oxidation from implementation, have not

flR30!52



been adequately accounted for in the evaluation process. Those pre-treatment
requirements can only be determined through treatability studies, which

have not been undertaken.

As a result of these major concerns, there must be
considerable uncertainty about the short-term and long-term effectiveness
(including cost-effectiveness) and implementability of the proposed remedial

action. The proposal for additional work contained in this report explains the
need for removing this uncertainty, and presents a plan for conducting

needed additional work.

iii
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1.0 INTRODUCTION '**<

1.1 BACKGROUND

The Strasburg Landfill is an inactive 22-acre facility located

on a 220-acre property. The property is located south of Strasburg Road in

Newlin Township, Chester County, Pennsylvania.

The Landfill operated from February 1979 until May 1983,

when it was closed. The Landfill reportedly received both municipal and

industrial waste during its operation. However, it is dear that the Landfill
served as a significant disposal site for municipalities in southeastern

Pennsylvania and, as such, received massive quantities of municipal waste.

In May 1983, the Pennsylvania Department of

Environmental Resources suspended the landfill operation because of major
operating violations, and apparently allowed the owner and operator to

implement and complete an inadequate closure plan.

After the landfill was closed, volatile organic compounds
were detected in an on-site monitoring well and in the witness system drain
pipe, and in Briar Run east of the Landfill. A groundwater monitoring

program was implemented and the Site was subsequently added to the
National Priorities List in March 1989. A Remedial Investigation Report and

a Feasibility Study were released in September 1991. t

1
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In December 1991 EPA Region 3 announced the proposed

plan for the site and requested comments in the document entitled:

"Superfund Program
Proposed Plan
Strasburg Landfill
Newlin Township, PA
December 1991" (Proposed Plan)

The Proposed Plan summarizes EPA's remedial strategy for the Site as

follows:

"EPA's strategy for OU 3 is to control hazardous emissions from the
site, especially into the groundwater, through implementation of
source control, specifically an impervious landfill cap, a landfill gas
collection system, and an expanded leachate collection system. It is felt
that implementation of these source control measures will be sufficient
to remediate this Site so that the contaminated groundwater condition
will be eliminated and the quality of the groundwater will revert to
measured background levels. Groundwater will continue to be
monitored for a period of not less than 24 months to examine the
effectiveness of this action to clean up the groundwater to background
levels. In the event monitoring of the groundwater in and around the
Site demonstrates that these "source control" actions are not sufficient
to return the groundwater to background then a final decision (OU 4)
will be proposed, in conjunction with the Commonwealth to
implement additional measures, for example, pumping and treating
the groundwater to bring about remedial dean up of the aquifer."
(Proposed Plan - p. 4 & 5)

Groundwater restoration often consists of extraction, treatment, and
discharge actions. For this proposal it is felt that groundwater will be
restored through "source control" actions thereby eliminating potential
disruptions of nearby domestic well systems. (Proposed Plan - pg. 9)

Thus, although the Proposed Plan makes a passing

reference to an unspecified OU4, it is very dear that EPA expected the

2
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Proposed Plan to effectively constitute a final remedy unlikely to require

further remedial work.

On March 31,1992 the Regional Administrator, Region m,

signed a Record of Decision (ROD) which selects the remedial action for

Operable Unit 3 (OU3) for the Strasburg Landfill Site in Newlin Township,

Pennsylvania. The ROD describes a remedial action for the Site that does not

meet the expectation of the December 1991 Proposed Plan.

It appears that just prior to the issuance of the ROD, EPA

became aware of the significance of some Concerns regarding

implementability and effectiveness of the proposed remedial action,
including:

" • That the slopes of the landfill sides are too steep;

• That the stability of the landfill is not studied; and

* that part of the landfill is sitting in the groundwater." (ROD - pg. 47)

Because of. these concerns, the remedial action cannot be determined to have

been selected in accordance with Section 121 of CERCLA.

Prior to issuing a ROD, EPA should address the concerns

expressed in the RI/FS.

3
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It is not in accordance with the NCP to address questions affecting

implementability and effectiveness in an RD/RA process, the answers to

which are likely to materially change the selection of the remedial action.

1.2 FRPGOAL

Any remedy for the Site should be completed in the

shortest reasonable time period but also must be effective. In the case of

Strasburg, this aim may be in conflict with the separation of OU3 and OU4, as

there is not enough good data presently available to objectively assess the

effectiveness and implementability of OU3. For example, if OU4 in the form

of a groundwater pump and treat system is required, the Site hydrogeology is

such that the implementation of OU4 would immediately make the leachate

collection trench component of OU3 redundant. Treatment of water in OU4

would not likely require the same process train as OU3 leachate resulting in a

second redundancy. The PRP Goal is to ensure an effective remedy at the

Site, reduce the overall time requirements for effective remedy

implementation, and reduce the probability of making redundant

expenditures.

1.3 PURPOSE AND ORGANIZATION

The purpose of this report is to present a proposal to

conduct additional work at the Site, and to define and explain several

4
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fundamental concerns that the PRP Group has about the inadequacies of the

. existing database for the Site. The report also explains how those

inadequades affect the ability to make informed objective, conclusions about
the Site and the remedy selection process.

The report presents a review of the RI/FS in Section 2.

Operable Units 3 and 4 are summarized and reviewed in Sections 3 and 4,

respectively. The additional proposed work is described in Section 5.

5
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2.0 REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) REVIEW

The RI/FS for the Strasburg Landfill Site completed in

1991 is presented in the following reports:

(1) Remedial Investigation
Strasburg Landfill Site
Alternative Remedial Contracting Strategy
(ARCS) Region ID
September 1991 (RI)

(2) Feasibility Study
Strasburg Landfill Site
Alternative Remedial Contracting Strategy
(ARCS) Region in
September 1991 (FS)

The purpose of the RI was "to assess and document the
potential for contaminant migration from the Strasburg Landfill Site" (RI -

pg. 1). In fact "the field sampling program was designed and conducted to

determine the nature and extent of contamination emanating from the

landfill, gather information to evaluate impacts on public health and the

environment, and develop, evaluate, and select alternatives to remediate the

site" (RI-pg.1-4).

Using the data collected in the RI, the FS was performed

"to develop, evaluate, and select an alternative to remediate the Strasburg
Landfill", which "will reduce or eliminate the human health and
environmental receptors exposure to acceptable levels" (FS - p. 1).

6

flR30!528



It should be noted mat prior to the completion of the FS,
two Focused Feasibility Studies (FFS) to support early action Record of
Decision (ROD) to control leachate and provide alternative water supplies for

affected homes southwest of the landfill, and to restrict site access, were
completed. The RODs were signed by the Regional Administrator on June 29,
1989 and June 28,1991, respectively, and the actions implemented and

completed.

EPA recognized in the RI/FS mat the data base was not
complete, and that as a result concerns exist regarding the effectiveness and
implementability of the selected remedial actions. The RI identifies the
following (pp. 7-10 through 7-12) data base needs:

(1) "The monitoring well network should be expanded to further evaluate
possible migration pathways and hydraulic characteristics of the
aquifer."

(2) "Additional data should also be collected from the wells on site to
provide information on aquifer characteristics."

(3) 'To evaluate the hydrologic connection between the streams and the
groundwater, additional monitoring wells (previously referenced),
stream gauging stations, and stream and groundwater gauging events
are needed."

Further data base needs, which raise additional concerns,

are identified in the FS (pp. 7-11 & 7-12):

The implementability of this alternative involving capping the
Landfill is dependent upon the stability, design, and condition of the
Strasburg Landfill. Some concerns indude:
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• That the slopes of the landfill sides are too steep;

• That the stability of the landfill is not studied; and
• That part of the landfill is sitting in the groundwater."

The FS then goes on to note that "The cap induded in this alternative is based

on assumptions about the integrity and stability of the landfill" (pg. 7-11). The

FS does not discuss the implications if these assumptions are found to be in

error.

Because information about the integrity and stability of

the landfill is absent, the FS notes that "special design features will be needed

to cover the steep slopes of the landfill as well as for tie-in of the cap to the
base. There is a potential need for a retaining wall around part of the landfill"

(FS-pg.7-11).

Since the FS recognizes a concern regarding integrity and

stability, the proposed cap may not be implementable. The slope stability

correction may interfere with the proposed leachate collection trench.

Consequently, the total capital cost of $6,035,000 to cap the site (FS - pg. 7-13)

may be grossly in error, and the proposed cap may not be cost effective.

8
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3.0 OPERABLE UNIT 3 REVIEW

Operable Unit 3 (OU3) indudes the following

components:

• Removal of the existing landfill cover;
• Installation of a landfill cap over the existing 22-acre landfill;
• Installation of a landfill gas venting system;
• Revegetation of the landfill cap;
• Installation of a sub-surface leachate collection system;
• Construction of a leachate treatment system; and
• Operation and Maintenance.

These components are described as Alternative 3 in the
ROD and as Alternative 5 in the Feasibility Study.

The remedy components can be conveniently subdivided
into two categories: cap components, and leachate collection and treatment
components. The cap components indude:

* Removal of the existing landfill cover;
• Installation of a landfill cap over the existing 22-acre landfill;
• Installation of a landfill gas venting system; and
• Revegetation of the landfill cap.

The leachate collection and treatment components
indude:
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• Installation of a sub-surface leachate collection system; and

• Construction of a leachate treatment system.

Operation and maintenance is common to all remedy

components.

Each category of remedial action is described separately in

the following subsections.

The cap is described in the FS as a "RCRA Cap" and in the

ROD as a "25PA Code Chapter 264 Subchapter G" cap. In both cases, the cap is

comprised of 24 inches of compacted day, an impermeable synthetic

membrane, 24 inches of compacted sand and 12 inches of topsoil. The ROD

specifically states that the existing cap would be removed but the FS does not

appear to make this a requirement. The cost estimate calculation presented in

Appendix A of the FS does not state whether the cost of removing the

existing cap is induded in the cost estimate.

The FS also indicates on pages 5-9 that "The

implementability of repladng the landfill cap with a multi-layered RCRA cap

depends on the landfill design, stability and existing conditions." The FS then

acknowledges that none of these factors are adequately described in the RI,

stating:

10
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"Of particular concern is the slope of some of the landfill sides,
particularly the east and south sides, and the potential presence of
groundwater in the landfill. Existing design, construction, and stability
information of the Strasburg Landfill will be collected during cap
design. Required information should be gathered and special design
and construction techniques should then be used to effectively install
the cap."

Based on this language, it would seem that a
multi-layered RCRA-type cap was selected as part of the remedy without
ascertaining that it can in fact be constructed and would be effective. At best,

this means that the cost estimate cannot be correct, as it was formulated
without an understanding of cap construction requirements. In the worst
case, a remedy component has been selected without knowledge of its
implementability and effectiveness.

The purpose of the cap as stated in the ROD is "to reduce
landfill emissions, infiltration of precipitation; and the amount of leachate

produced." (ROD Dedsion Summary p32) The FS states (p. 5-9) "Recapping
the whole landfill would reduce both its emissions to the atmosphere and its
leachate generation through vertical infiltration of water." Clearly, redudng
leachate generation is a major goal of the RCRA-type cap. However,

placement of a RCRA-type cap will not achieve the goal of leachate reduction
if the groundwater table is within the waste materials. As stated in the FS
(p. 1-56):

'It is likely that there has been a rise in the water table in the area of the
former valley in response to the 120 feet of fill placed within the valley.
It is unreasonable to expect the groundwater to remain beneath the
former valley floor when groundwater has been found at
approximately 5 to 60 feet below the ground surface in monitoring

11
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wells located around the landfill. It is likely that illicit groundwater
infiltrates the landfill despite the underdrain system emplaced beneath
the landfill. This illicit groundwater, unless totally captured by the
leachate and witness drain system, will promote contaminant
migration from the landfill into the groundwater."

This scenario is consistent with the landfill's position in

the bottom of a valley that formerly contained an intermittent stream

(FS p. 1-56), and with the generation of leachate from the landfill underdrain

system.

Without knowing where the water table is relative to the

bottom of the waste, there is no way of determining whether or not the

RCRA-type cap selected by EPA would reduce infiltration. With the water

table in the waste, even a RCRA-type cap will not significantly reduce leachate

generation.

Furthermore, even if the water table were determined to

be below the bottom of the waste, a RCRA-type cap is still very likely not

required. The difference in infiltration rates between a RCRA-type cap and a

sanitary landfill cap has not been evaluated in the Strasburg RI/FS. This

difference is typically quite small, and is insignificant when a cap is combined

with a leachate collection or groundwater extraction system. When leachate

is collected and/or affected groundwater is extracted, the result of infiltration

is controlled. Consequently, preventing infiltration becomes less important.

If an elaborate cap completely removes the need for ground water/leachate

treatment, then a significant benefit is achieved. However, if no amount of

capping will eliminate the need for groundwater/leachate treatment, then the

incremental increase in leachate generation resulting from a less elaborate cap

12
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will not materially affect the performance or cost of a groundwater/leachate

, treatment system.

The absence of suffident hydrogeologic data at the

Strasburg Landfill means that EPA has failed to perform an objective

balancing of effectiveness and cost as between the cap on the one hand and

groundwater/leachate treatment on the other.

As indicated previously, slope stability also has not been

adequately assessed at the Strasburg Landfill. Topographic mapping presented

in the RI is insufficiently detailed to permit an independent assessment of the

slope. However, if the description of a 50%-60% grade for the eastern slope of

the landfill (p.15, Decision Summary for the ROD for OU 3) is correct, then a

major slope correction must be evaluation and should have been scoped as

part of the cap selection process. Significantly any cap that includes a

synthetic membrane layer covered with soil will fail along the plane of the

synthetic membrane if the slope exceeds approximately 25%. EPA has selected

just such a cap for Strasburg.

The FS, and consequently the ROD, defer an analysis of

the slope until some unspedfied time before the installation of the cap.

However, the need for slope correction raises significant concerns of

implementability and cost-effectiveness when therefore, should have been

considered in the FS. These concerns indude:

• availability of large quantities of dean fill;

• haul routes for dean fill;

13
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• odors if waste is excavated;

• location of leachate collection and treatment systems (both existing and

proposed);

• drainage; and

• selection of a design slope which determines what cap materials are

acceptable, which in turn affects shape, construction and cost.

3.2 LEACHATE COLLECTION AND TREATMENT

A leachate collection and treatment system is included in

the selected alternative for OU3. The leachate collection system would consist

of a trench and tile drain "around the southern boundary of the landfill"

(FS p. 5-10). The ROD states that the trench would be "on the southwest,

south and southeast sides of the landfill". The location and length of trench

contemplated are not specified in the ROD or FS. However, the cost estimate

presented in Appendix A indicates that the trench length would be 1,650 feet

or approximately one-third of the landfill perimeter. The cost estimate is also

based on a trench depth of 10 feet. There is insufficient data to determine the

validity of that figure, but EPA's assumption of a ten-foot depth for the trench

is suspect. The limited data on surface topography (Figure 3-9, RI) and

groundwater (Figure 4-1, RI) suggest that at least half of the southern landfill

boundary and all of the southwest boundary have significantly more than

10 feet of overburden, and possibly more than 50 feet, before encountering the

water table.

14
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If the water table is not present in the waste on-site, the <•'
predominant direction of leachate flow would be vertically downward as the

leachate responded to unsaturated groundwater flow conditions. As a result,
leachate would bypass the leachate collection system and enter the

groundwater flow system. Thus, there appears to be a significant opportunity

for a trench-style leachate collection system to fail at the Strasburg Site, the

FS recognizes this potential for failure on p. 5-10 which stated that, "If the

leachate is leaking through the bottom of the landfill this technology may not

be appropriate".

The effectiveness of a trench system will be even further

compromised as the trench alignment is moved away from the perimeter of

the waste to accommodate regrading for slope stability (i.e., the further away

from the source, the greater the opportunity for vertical flow and consequent

leakage and groundwater contamination).

Vertical flow from the waste materials into the

groundwater, bypassing any trench control system, remains a distinct

possibility that must be addressed before any trench-style leachate collection
system can be selected as an alternative that will not fail. Groundwater

contamination described in Section 4.6.3 of the RI provides evidence that the

Site leaks through its bottom. Site geology presented in Section 4.3.1 of the RI

indicates that weathering and fracturing of the geologic materials exists,
which could provide contaminant migration pathways into the bedrock. The

geology and concern for deeper bedrock and aquifer contamination are neatly

summarized in the last paragraph of RI Section 4.3.1.

15
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'The water level in the shallow monitoring wells indicates that
saturated conditions at this site are generally encountered below the
saprolite and within the weathered bedrock unit. Some of the
fractures, joints, and schistosity planes within the weathered bedrock
are likely to be in hydraulic connection with fractures, joints, and
schistosity planes in the unweathered bedrock. Since these zones of
secondary porosity are the primary route of groundwater movement,
these zones also provide pathways for contaminant movement into
the bedrock."

The RI further suggests flow between shallow and deeper

groundwater with its analysis of groundwater flow. On page 4-19, the RI

states:

"The groundwater contour maps indicate that the potentiometric
surface of the groundwater in the bedrock closely approximates the
groundwater contours of the water table aquifer. This suggests that
communication exists between the weathered and unweathered
bedrock."

Both upward and downward vertical gradients are

measured in monitoring well pairs located at the Site. This indicates that

conditions exist that permit downward groundwater flow in some locations

during some periods of time. The RI (p. 4-22) also recognizes that "Additional

monitoring is needed to further evaluate vertical groundwater gradients and

seasonal variability of measured groundwater elevations".

With so much uncertainty as to groundwater flow, it is

not possible to say that a trench-style leachate collection system will be

effective. Indeed, indirect evidence concerning the geologic materials and

groundwater flow suggests that trench-style system will in fact be ineffective.

16
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At the very unit additional hydrogeologic data is required to make an

t , objective evaluation of the trench system.

The ROD indicates that leachate treatment will be by
UV-ozone oxidation, with the treated water discharged to local surface water.

The FS identifies the discharge point as Briar Run.

UV ozone treatment employs a controlled combination of

ozone and UV light to induce rapid photochemical oxidation of halogenated
organic compounds. Treatment requires UV light penetration of the

wastewater stream. Consequently, performance and effectiveness are
significantly affected by wastewater turbidity, color, and the presence of

suspended solids and dissolved solids. Secondary effects on performance

result from the precipitation of minerals on the quartzite light source and the

growth of bioslime. As a result, successful implementation of UV ozone

treatment at one site does not automatically transfer to application at the

Strasburg Site, contrary to the implication at page 4-31 of the FS.

Treatability studies should always be conducted on the
actual was.tewater stream to ensure that appropriate technology is used and

that treatment objectives can be consistently met. Landfill leachate is a

difficult matrix to treat due to its high content of suspended solids, dissolved

solids, iron, manganese and COD. These parameters which are contributed by

municipal solid waste, interfere with the treatment of parameters such as

chlorinated VOC, which are typically attributed to industrial waste sources.

The municipal solid waste leachate parameters typically require pretreatment

which may or may not affect treatment of the target industrial waste

17
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parameters. The FS acknowledges pretreatment possibilities but does not

account for their costs.

"Additional costs would be incurred for similar ancillary equipment
described above for air stripping that would be needed for the
installation and operation of the oxidation system (some of these items
would be smaller and/or less expensive than those needed for air
stripping due to UV/ozonation's more integrated nature and smaller
size). Costs for design and consultant services during construction
would also be required." (FS pg. 4-34)

The treatment process train could be very different

depending on whether the fluid treated is primarily leachate or groundwater.

Leachate is typically a high-strength, low-volume waste stream, while

groundwater is a low-strength high- volume waste stream. In sum,

considerations of effectiveness dictate that different technologies be applied to

these basically different waste streams.

18
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4.0 OPERABLE UNIT 4

Operable Unit 4 is described conceptually in the ROD as

follows:

"A future ROD (OW 4) will specifically address groundwater in the area
of the site. The scope of this future remedial action (OU 4) will be based
on the success of the remedy selected for this (OU3) operable unit."
(ROD Decision Summary p. 13)

The ROD Decision Summary goes on to state that

monitoring of OU3 for a minimum period of 2 years after the completion of

OU3 will be conducted before implementing OU4 (ROD Dedsion Summary

p. 13). OU4 would be expected to consist of groundwater pumping and

treatment.

The ROD'S approach of implementing OU3 when there is

a real probability that it will shortly be replaced or made redundant by OU4 is

seriously flawed for the reasons described in the following paragraphs.

As described in Section 3.2 above, there appears to be at

the least the opportunity for leachate to escape any trench drain system at the

Site, thereby contaminating groundwater. This opportunity should be

investigated and an early determination made as to the effectiveness of a

trench drain system and the need for a groundwater pump and treat system.

A groundwater pump and treat system would immediately make the trench

system redundant, and also possibly inoperative if groundwater levels are

lowered in the area of the trench.

19
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As also discussed above, a groundwater pumping system
' **/ *~

would likely require a different treatment hardware than that for any leachate

treatment system due to the higher volume of water and lower parameter

concentrations. These features of the groundwater would automatically

eliminate the need for the leachate treatment plant as its design would be

based on lower volume flowrates and higher influent parameter

concentrations.

20
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5.0 WORK PROPOSAL /£

Work will be conducted to obtain the information needed
to adequately define the hydrogeological conditions at of the Site. The results
of this investigation would in turn permit the following to occur:

1) an objective evaluation of the leachate generation characteristics of the
Site particularly as they may or may not be affected by a cap;

2) an objective assessment of leachate collection by the trench method
versus collection of affected groundwater by groundwater pumping.

The required work would be conducted in accordance
with the Work Plan presented in Appendix A.

21
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6.0 SCHEDULE

A conceptual schedule is illustrated in Table 6.1. It is

expected that the proposed supplementary RI/FS work would be completed

within one year. This schedule would not affect the completion date of the

final remediation of the Site as problems associated with implementation of

both the cap and groundwater contaminant migration aspects of the remedy

would be identified and resolved during design. Implementation of the

existing OU3 ROD will result in identification of these problems at some later

stage of the design or implementation resulting in delay at the time.

22
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TABLE 6.1

SCHEDULE

Activity Duration Accumulated Time
(days) (days)

Finalize Work Plan 90 90

Complete Field Work 180 270

Complete Report 30 300
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APPENDIX A

WORK PLAN

STRASBURG LANDFILL SUPERFUND SITE

NEWLIN TOWNSHIP

CHESTER COUNTY, PENNSYLVANIA
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1.0 INTRODUCTION

The Remedial Investigation (RI) and the Feasibility
Study (FS) completed for the Site in September 1991 recognize the

following data gaps:

(1) "The monitoring well network should be expanded to further
evaluate possible migration pathways and hydraulic
characteristics of the aquifer" (RI - p. 7-10).

(2) "In the event that groundwater treatment or groundwater
control are considered as remedial options at this site, more

extensive pump tests should be performed" (RI - pp. 7-11 and
7-12).

(3) "Additional data should also be collected from the wells on site

to provide information on aquifer characteristics....This

information is crucial to evaluate groundwater gradient data

collected from the residential wells and the recharge of the
aquifer at these locations" (RI - p. 7-11).

(4) Concerns regarding the proposed cap for the site indude:
" - that the slopes of the landfill sides are too steep;
- that the stability of the landfill is not studied; and
- that part of the landfill is sitting in the groundwater" (FS -

pg.7-11).
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The identified data gaps are suitably collected as part

of the work proposed herein so as to allow for the completion of an FS

which is not inconsistent with the NCP. As discussed in the

accompanying report, the data gaps identified are sufficiently broad that

the work to fill those gaps would be expected to affect the selection of

the final remedy.

A-2
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2.0 SUPPLEMENTAL INVESTIGATION

2.1 PLAN OF WORK

Supplemental data collection at the site would be as
follows:

(1) A monitoring well duster would be installed at MW21 to
determine whether a deeper groundwater flow regime exists.

(2) A monitoring well duster would be installed at MW31 and a
duster also installed along the fracture trace on which MW-3I is
located.

(3) A deep monitoring well would be installed adjacent to MW-5S
to monitor deep groundwater quality upgradient of the landfill.

The data to be obtained is imperative to determine background
water quality upgradient of the landfill, especially since a
low-level concentration of PCE (2 Mg/L) from MW-5S was

detected during the last sampling event.

(4) Monitoring wells would be installed in the groundwater zone
nearest the surface in areas of high soil gas concentrations
surrounding the landfill. Information from these wells will aid
in the evaluation of the soil gas sources and in the evaluation of
whether the landfill is located into the water table.

A-3
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(5) Modified pump tests would be performed at the well clusters to

determine the extent of communication between monitoring

wells at a well cluster (i.e. if pumping at one well has an

immediate effect on the other well or wells within a given

cluster). This will help assess the vertical movement of

potential contaminant release in the groundwater. Since the

greatest groundwater contamination has been detected in the

wells along the fracture trace at the southwestern edge of the

landfill, that area should be targeted for the pump tests. Pump

tests will also require the installation of piezometers to monitor

the response of the aquifer during pumping. If an existing

monitoring well cannot be used as the actual pumping well

(i.e. M-5), an additional well will need to be constructed for this

purpose.

(6) Water level monitoring would be conducted at all existing wells,

including stream gauging, to permit a groundwater gradient

mapping and definition of the relationship between

groundwater and surface water flow. This information will be

used to assess the expected future extent of groundwater

contamination and to assess the optimium location to intercept

potential contaminant release from the landfill.

(7) Water quality monitoring for a Site Specific Parameter List

would be conducted to allow for the definition of groundwater

impacts and an evaluation of the need for groundwater controls.

A-4
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This would permit improved definition of the area requiring

. groundwater control.

(8) Work would be conducted to identify the base of disposed waste,

either from historical records or from on-site excavation/boring.

This work is needed to determine if the landfill is located in the
water table.
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APPENDIX B
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1.0 CORPORATE PROFILE

1.1 COMPANY HISTORY

Conestoga-Rovers & Associates (CRA) is an engineering

firm with its head office located in Waterloo, Ontario and Canadian branch

offices in Toronto, Ottawa, and Belleville. Affiliate American offices, under

the U.S. name of Conestoga-Rovers & Associates, Inc., are located in Niagara

Falls and Wappingers Falls, New York; St. Paul, Minnesota; Chicago, Illinois;

Detroit, Michigan; and Atlanta, Georgia. The company was formed in 1976

through the amalgamation of two individual firms, Conestoga Engineering

Limited and Frank A. Rovers & Associates Limited. Both firms were actively

involved in environmental assessments prior to amalgamation and became

extensively involved with the hazardous waste problems that were

developing in the late 1970s in the Niagara Falls, New York area.

Services in waste treatment technologies are provided

through the affiliated firm of TreaTek-CRA Company with offices in Grand

Island, New York; Boston, Massachusetts; Pittsburgh, Pennsylvania; and

Stockton, California.

CRA employs approximately 350 professional and support

staff. The professional staff include civil, chemical, geological, mechanical

and biological engineers; hydrologists, hydrogeologists and geologists;

chemists; biologists; and planners. In addition to the full-time staff, CRA also

retains a number of specialists who have expertise in such areas as systems
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modeling, statistical methods, soil chemistry, toxicology and industrial

hygiene.

CRA's extensive expertise in environmental engineering,

in both Canada and the United States, has equipped CRA to carry out

environmental projects to the state-of-the-art, from the initial investigation
through remedial design and construction, to long-term management and

monitoring.

1.2 CRA ORGANIZATION

CRA provides environmental services to Canadian and

American clients, and is divided into four main divisions:

• Environmental Services, including preliminary site evaluation,

environmental impact assessment and conceptual design and monitoring.

• Construction Services, including detailed design; preparation of plans,

specifications and bidding documents; bid call and evaluation; cost
estimating; and construction management and administration of field

implementation.

• Technical Support Services, which provides a number of important

services both for project support and as independent services to clients.
Technical Support includes CRA's Hydrogeology and Analytical Services
groups. The Hydrogeology group is widely knowledgeable in both

2
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contaminant and water supply hydrogeology. The Analytical Services

group, which includes environmental chemists who supervise and

manage CRA's analytical subcontractors, design and implement

monitoring/analytical programs and their associated quality

assurance/quality control programs. Also within Technical Support are

specialists in health and safety, groundwater contaminant modeling,

environmental planning, and computer services.

Civil Engineering Services, which provides support to the environmental

engineering functions of the company in this area. Civil Engineering

services also provides direct engineering services for site services; water

treatment and distribution; and stormwater management.
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2.0 CORPORATE EXPERTISE AND EXPERIENCE

2.1 CORPORATE EXPERTISE

CRA enjoys an international reputation regarding the

assessment, management and resolution of environmental problems. CRA
is intimately familiar with proposed and promulgated waste management

and environmental regulations throughout North America, and has

extensive expertise in the following:

• Engineering of domestic and hazardous waste disposal on land systems,

including detailed hydrogeologic investigation, location of disposal sites,

landfill design, pretreatment of waste streams prior to disposal,

professional management of operating landfills, and design of systems to

control gas and contaminant migration.

• Remedial investigation and feasibility studies, including risk assessment.

* Design, implementation, inspection and project management of remedial

construction, including closure of RCRA and hazardous material storage

or treatment facilities, and leachate collection and treatment including

deep well disposal.

• Site monitoring, environmental and industrial hygiene sampling.

* Environmental/Compliance audits and assessments.
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• Industrial Hygiene/Safety Compliance audits and assessments.

• Wastewater treatment from bench testing to full scale design.

• Decommissioning and/or decontamination of industrial facilities.

• Negotiation of Consent/ Administrative Orders.

• Provision of Expert Testimony.

2.2 CORPORATE EXPERIENCE

A partial list of projects and clientele selected as being

representative of the broad scope of Professional Services completed and/or

ongoing by CRA are presented in Tables 1 and 2. Table 1 describes the project

while Table 2 provides further details on work performed on each project.

The projects listed for reference in Tables 1 and 2 show
that CRA can expertly assess, advise and represent, on most facets, the

management of domestic and hazardous wastes or materials, including

hydrogeology; site design; facility closure or retrofit; construction and project

management of remedial efforts; monitoring and analyses; data evaluation;

environmental assessments; computer modeling of groundwater and mass

transport; and personnel hazardous waste safety programs.
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3.0 REFERENCES

3.1 REFERENCES PERTAINING TO CANADIAN PROTECTS

The following references are provided regarding CRA's

professional services:

Mr. Eraser Craig, Supervisor
Environmental Control Department
Algoma Steel Corporation Limited
503 Queen Street West
Sault Ste. Marie, Ontario P6A 5P2
Telephone: 705-945-2351

Mr. Ben Jetten
Blake, Cassels and Graydon
Barristers & Solicitors
Commerce Court West
Toronto, Ontario M5L 1A9
Telephone: 416-863-2731

Mr. J. Allan Ramsay
Environmental Management Co-ordinator
Corporation of The City of Burlington
P.O. Box 5013,426 Brant Street
Burlington, Ontario L7R 3Z6
Telephone: 416-335-7807

Mr. George Kelly
Director, Solid Waste Management Division
Municipality of Metropolitan Toronto
Department of Works, 439 University Avenue
Toronto, Ontario M5G 1Y8
Telephone: 416-392-8286

Mr. Roman Martiuk
Director, Solid Waste Operations
Regional Municipality of Waterloo
Marsland Centre
20 Erb Street West
Waterloo, Ontario N2J 4G7
Telephone: 519-885-9400
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Mr. Howard Goldby, P. Eng.
Environmental Manager
WMI Waste Management of Canada, Inc.
2700 Matheson Boulevard East
East Tower, Suite 803
Mississauga, Ontario L4W 4V9
Telephone: 416-629-4151

Mr. Jim Kutyba, Director of Waste Management
County of Lambton Planning Department
P.O. Box 3000
789 Broadway Street
Wyoming, Ontario NON 1TO
Telephone: 519-845-3303

The following references are provided regarding expert
representation in negotiation/litigation forums:

Mr. Burton Kellock, Q.C.
Blake, Cassels and Graydon
Commerce Court West, 26th Floor
Toronto, Ontario M5L 1A9
Telephone: 416-863-2691

Mr. Andrew C. Wright, LL.B.
McLennan, Wright
Barristers & Solicitors
148 Fullarton Street
Suite 1700, Talbot Centre
London, Ontario N6A 5P3
Telephone: 519-434-7393

Mr. Doug Thomson
McCarthy Tetrault
Toronto Dominion Bank Tower
Suite 4700, 50th Floor
Toronto, Ontario M5K1E6
Telephone: 416-362-1812

Further references can be supplied upon request.
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3.2 REFERENCES PERTAINING TO AMERICAN PROTECTS

The following references are provided regarding CRA's

professional services:

Mr. Jay Cull
Occidental Chemical Corporation
360 Rainbow Boulevard South
P.O. Box 728
Niagara Falls, New York 14302
Telephone: 716-286-3000

Mr. Neil Leipzig
Environmental and Safety Supervisor
Solvay Animal Health Inc.
2000 Rockford Road
Charles City, Iowa 50616
Telephone: 515-257-2422

Mr. Romer Wilsek
Director Environmental Affairs
Kraft General Foods Inc.
5401 Old Orchard Road, 5th Floor
Skokie, Illinois 60077
Telephone: 708-998-3307

Mr. Charles Hanson
Vice-President, Environmental Affairs
Velsicol Chemical Corporation
Memphis Environmental Center
2603 Corporate Avenue, Suite 100
Memphis, Tennessee 38132
Telephone: 901-345-1788

Mr. Stewart Johnson
Vice-Chairman, Chem-Dyne Site Trust Fund
Ciba-Geigy Corporation
444 Sawmill River Road
Ardsley, N.Y.
Telephone: 914-478-3131

8
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The following references are provided regarding expert

representation in negotiation/litigation forums:

Mr. Charles Tisdale, Jr.
King & Spalding
191 Peachtree Street
Atlanta, Georgia 30303-1763
Telephone: 404-572-4600

Mr. Tom Terp
Taft, Stettinius & Hollister
1800 Star Bank Center
Cincinnati, Ohio 45202
Telephone: 513-381-2838

Mr. Nathan P. Eimer
Sidley & Austin
1 First National Plaza
Chicago, Illinois 60603
Telephone: 312-853-7000

Martin B. Wasser, Esq.
Phillips, Nizer, Benjamin, Krim & Ballon
31 West 52nd Street
New York, N.Y, 10019-6167
Telephone: 212-977-9700

Anthony Young, Esq. /Keith Watson, Esq.
Piper & Marbury
1200 Nineteenth Street N.W.
Washington, D.C. 20036
Telephone: 202-861-3900

Mr. Gibson L. Smith, Jr.
Robinson, Bradshaw & Hinson, P.A.
1900 Independence Center
101 North Tyron Street
Charlotte, North Carolina 28246
Telephone: 704-377-2536

Further references can be supplied upon request.
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ô
•H

In
ve
st
ig
at
io
n/
 Fe
as
ib
il
it
y

jr
im
 R
es
po
ns
e 
Ac
ti
on
 Re

gu
l*

'n
s 
Re
ga
rd
in
g 
Fo
rm
er
 C
oa
l

m 
Pl
an
t 

Si
te

Re
me
di
al

St
ud
y,

 In
te

Ne
go
ti
at
io

Ga
si
fi
ca
ti
c

S
flR30!573



Qui

5 a
Ulb)

O

Ou

tu

c
K

"« S .2 .2 -2 .2 .2

1 | I I 1 1 1
1 1 " 1 1 I 110 0 u u 0 u u

02 J5.S £ fe * £ Kg £ «? 11 2* i * = g j. * B o a s i § .s"
U !f B Ji *II" Hi!5>» * "5 O Jf 4 •£ c; ffi 3 O 5L u 5
gfi BB ^1 C6 llii sf ylIs So Is So ols ee es

n lifi i! HI! ill ilIJ-§1 l>ssl 11 i-iJlj. • rffii » is I1?!« ill! I! Jlf j||| lull
£O « T i ^ S S 5 t f ' S 5 <2l(S_ £& ^^Sg 5«?1 Sc5 Sf «' 11 llli ill!-H *gc « w <B a at g c * fl s -S S « A O <-

.a§< is I *fijB- 1211 »? **%

> g rf o S S
Z H 352 Q? *

•i _ r̂  •** fJf£8 S E. a
II If | I

S 2-Q 1 &> il a9!1 11 1 I es I s

o

f

;_|
R-3PE 1*8 1,1,1-1 ' 'Blje II 11**"fs! 1|, :̂ *l,i I [SI f* f*|iliiJa iliii i.sia 1° lii-i isis
S 33 S « SS

flR30!57U



CO
UJ
U
2
C£

—. UJ•o E- Wc" p *

S s
UJ U

» ^
< Bu
£•4 1

<
ON

7.
Ûj
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Ĵ
H

CO

CT
 R
EF
ER
EN
C

uj
5*ctfPk
J
B§
U
2
S

Q
UJ

t
2 vS c
^H ™

Wl

UJ

Z
O

*£*
*S£o£SS*** **»5Cou

UJ

jjj

is<
ou

O
W
N
E
R

OR
 C
LI
EN
T

u,
O

L
O
C
A
T
I
O
N

W
O
R
K

W
O
R
K
 
D
E
S
C
R
I
P
T
I
O
N

Is
"c
3
"co
U

I
0

88
ON
t-H

S QJ

.2 '£

Gr
ou
p 
of
 P
ot
en
t

Re
sp
on
si
bl
e 
Pa
r

(0
3
O T-
E.S

C/l* *»'Hi

Ja
ck
so
nv
il
h

(E
ll
is
 R
oa
d

co•J=«b.

De
si
gn
 o
f 
Re
me
di
al
 M
ea
su
re
s,
 P
re
pa

of
 Bi

d 
Do
cu
me
nt
s 
an
d 
Su
pe
rv
is
io
n 
of

iri
ON

Re
me
di
al
 C
on
st
ru
ct
io
n 
fo
r 
Re
mo
va
l

Ac
ti
on
 a
t 
PC
B 
St
or
ag
e 
Si
te
, 
So
il
 a
nd

Su
bs
ur
fa
ce
 T
an
k 
In
ve
st
ig
at
io
n

!i
"c
3
"co
U

1-H

1

"-

C

Py
ra
mi
d 
Co
mp
a

^
^

oT
4— --•i— rn^ Si

Er
ns
t 
St
ee
l

Ch
ee
kt
ow
a

Si
te
 I
nv
es
ti
ga
ti
on
s,
 E
va
lu
at
io
n 
of

Re
me
di
al
 M
ea
su
re
s,
 R
em
ed
ia
l

ÔN
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