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1.0 INTRODUCTION AND BACKGROUND
Golder Associates Inc., (Golder) is pleased to submit this Final Closure Plan for the Exide Technologies
Former Operating Plant (FOP) located in Frisco, Collin County, Texas. The location of the FOP is shown

on Figure 1.

1.1 Site Description

The FOP is located at 7471 Old Fifth Street in Frisco, Collin County, Texas. Based on historical information
presented in the 2014 Affected Property Assessment Report (Golder 2014a) and other historical
documents, it was developed for industrial purposes in approximately 1964, when Burrs Metals began
producing lead oxide at the facility. Oxide manufacturing, battery recycling, and secondary lead smelting
operations began at the facility in approximately 1969. The FOP recycled spent automobile batteries,
industrial batteries, and other lead-bearing scrap materials to produce lead, lead alloys, and lead oxide.
Exide Technologies (Exide) acquired GNB Technologies, Inc., the then owner of the FOP, in 2000 and ran
the plant until operations ended in November 2012.

The approximately 94-acre facility includes the former plant area, two closed pre-Resource Conservation
and Recovery Act (RCRA) landfills (the North Disposal Area [NDA] and the South Disposal Area [SDA]),
one closed class 2 landfill (the Slag Landfill), and the Class 2 Landfill Corrective Action Management Unit
(referred to herein as the North CAMU). It also includes the portions of Stewart Creek and the North
Tributary to Stewart Creek traversing the FOP. These areas, which are within the original permitted
boundary or are proposed to be added by the pending application, are collectively referred to as the FOP.
The FOP does not include the former Exide-owned Undeveloped Buffer Property (UBP) surrounding the
Site or areas otherwise outside the proposed permitted boundary (which includes the North CAMU). The

layout of the FOP property boundary and permitted boundary are shown on Figure 2.

Hazardous waste permit HW-50206 was originally issued for the FOP on May 24, 1988, and was renewed
and reissued on March 30, 2001. One renewal and several amendments, class 1, and class 1! modifications
have been approved since the permit was issued. The permit authorized the FOP to store and process
lead-acid batteries and other lead-bearing materials in two permitted units: the Battery Receiving/Storage
Building (Unit No. 001) and the Raw Material Storage Building (Unit No. 002). Both of these buildings were
demolished in 2013. Although demolished, the Battery Receiving/Storage Building and Raw Material
Storage Building are currently classified as inactive RCRA permitted waste units as closure of these units
has not been certified by the TCEQ (Inactive RCRA Units). The Inactive RCRA Units are located within the
proposed Remediation Consolidation Area (RCA), discussed further below. These Inactive RCRA Units
are intended to achieve final closure concurrently with the closure of the RCA and certification of such final

closure will be requested concurrently with certification of closure and remediation of the FOP. Previous
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Engineering and Closure Plans associated with the Inactive RCRA Units are provided as Attachment R of

Part B Permit Renewal Application.

Per the requirements of the Agreed Order described below, Exide supplemented its pending application to
renew its RCRA hazardous waste permit in October 2016 with a proposed major amendment incorporating
the existing North CAMU into the footprint of the FOP. The October 2016 supplement to the original
application was submitted with the understanding that an additional supplement to the permit renewal
application reflecting the closure of the entire FOP would be submitted in 2017. The additional supplement
to the permit renewal application was submitted in August 2017 and a further revised supplement is being
submitted in May 2019 to address comments received from the TCEQ in December 2017. In accordance
with the requirements of the Agreed Order, Exide had previously submitted the North CAMU Final Closure
Plan (Golder 2016a) in January 2016. The Texas Commission on Environmental Quality (TCEQ)
conditionally approved the North CAMU Final Closure Plan in a letter dated April 28, 2016.

This Final Closure Plan has been submitted with the May 2019 supplement to the pending hazardous waste
permit renewal application described above. It includes the closure and post-closure specifications
described in the North CAMU Final Closure Plan. Additionally, this plan includes the closure and post-
closure specifications for the new proposed CAMU to be constructed on the south side of the FOP over the
former plant area and inclusive of the two Inactive RCRA Units. The new CAMU, referred to herein as the
RCA, will be added to the permit as a miscellaneous unit for purposes of the permit application template
but will be regulated under 40 CFR 264, Subpart S and 30 Tex. Admin. Code § 335.152(14). The two
CAMUs, which are the active waste management units, are described in more detail below. This closure
plan also includes closure activities that will be performed for the SDA, NDA and the Slag Landfill located
at the FOP.

1.1.1 North Corrective Action Management Unit

Initial notification for construction of an on-site class 2 industrial landfill, including engineering plans and a
landfill operations plan, was provided to the Texas Natural Resource Conservation Commission (TNRCC)
by GNB Technologies, Inc., in August 1995 (1995 Notification). The 1995 notification also included a
closure and post-closure plan. TNRCC acknowledgement of receipt and review of the notification was
provided in a September 14, 1995, letter. Landfill construction commenced thereafter and FOP records
indicate that landfill operations began in 1996. The North CAMU currently consists of fifteen cells, nine of
which (cells 1-9) have been closed and capped. The closed cells of the Landfill consist of treated slag
monofills (PBW 2013). The active cells (cells 10-12) of the North CAMU currently contain treated slag and
class 2 wastes, including metals-impacted soils from the UBP. The new cells (cells 13-15), completed in

2016, also contain class 2 wastes, including metals-impacted UBP soils. Additional class 2 wastes, such
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as FOP soils and demolition debris, may be added during closure of the FOP. The layout of the North
CAMU is shown on Figure 3 of Appendix C.

The current total volume of North CAMU material (in cells 1 through 15) is estimated to be 190,000 cubic
yards. Confirmation samples of the treated slag from cells 1-9 were analyzed by Exide and/or a third-party
analytical laboratory (ERMI or OXIDOR) for pH and toxicity characteristic leaching potential (TCLP) lead,
and periodically for TCLP cadmium and other metals to compare against the universal treatment standard
(UTS).

In 2013, Exide conducted a comprehensive review of historical confirmation sampling data. Of the
laboratory analytical results for sampling conducted by Exide, EMRI, and Oxidor of the capped cells (cells
1-9), which were in use from 1997 to 2009, approximately 2.4% were above the UTS for lead and/or
cadmium and of those same results 0.7% were above the concentrations for characterization as
hazardous waste. Cells 10-12 came into service in 2009. On May 19, 2011, TCEQ collected two treated
slag samples from cells 10-12 and analyzed them for TCLP lead and cadmium. Both samples exceeded
UTS criteria for lead and cadmium. Exide then completed an investigation of cells 10-12, which is
documented in the Results of Class 2 Non-Hazardous Waste Landfill Investigation Exide Technologies,
Inc., North Landfill, Frisco, Texas (Exide 2012). The results of the investigation indicated that some of the
treated slag in cells 10-12 is above the lead and/or cadmium UTS, with the majority of the exceedances
located near the surface of the material in the landfill at the time of the investigation (i.e., in the 0-0.5 foot
depth interval) and discrete areas of exceedances located at greater depths. Analysis for other metals
was performed on a subset of the samples for cells 10-12 and there were no exceedances of their

respective UTS.

The North CAMU is subject to TCEQ Agreed Order No. 2013-2207-IHW-E effective April 27, 2015, which
is included as Appendix A and referred to in this document as the Agreed Order. Consistent with the
Agreed Order, additional treated slag with analytical results within class 2 standards was deposited in
cells 10-12 and an interim cover was installed. Subsequently, class 2 remediation waste from the
adjacent UBP remediation was disposed in cells 10-15. Once the placement of UBP remediation waste
was complete, an interim cover was installed on cells 10-15. This cover will remain in place until FOP

remediation begins and the remaining capacity can be used for class 2 remediation waste from the FOP.

1.1.2 Remediation Consolidation Area, NDA, and Slag Landfill

As shown on Figure 2, the proposed Remediation Consolidation Area (RCA) is a proposed CAMU and
will be constructed over the former plant area of the FOP, inclusive of the footprint of the RCRA Inactive
Units. Per the FOP Response Action Plan (RAP), which is submitted as Attachment M to the May 2019
Part B permit renewal application, in addition to materials currently in place, which include contaminated

soils underlying the current surface of the RCA location, the RCA will contain a) surface soils exceeding
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applicable protective concentration levels (PCLs) excavated from affected property at the FOP where no
cap is planned, b) sediments and other waste materials exceeding applicable PCLs removed from
portions of Stewart Creek downstream from and on the FOP, c) other waste generated during remediation
activities at the FOP, and d) non-hazardous soil stockpiled at the Railroad Museum (off-Site). Any of the
materials placed in the RCA during the FOP remediation activities that are characterized as hazardous
waste will meet applicable CAMU treatment standards; provided if any hazardous wastes are generated
in connection with the remediation of portions of Stewart Creek downstream from the FOP, such wastes

will be disposed of at a permitted off-site disposal facility.

Following removal of topsoil and vegetation, excavated soil, battery case fragments, concrete or other
remediation waste from affected properties on-Site may be placed on the top of the footprint of the Slag
Landfill or NDA to facilitate achieving final waste grades before capping. This is permitted through the
use of the AOC policy as further described in Attachment M of the May 2019 supplement to the
hazardous waste permit renewal application. Soil placed on top of the Slag Landfill or NDA would also
meet criteria for waste which is approved for placement in the RCA in accordance with Attachment Q of

the of May 2019 supplement to the hazardous waste permit renewal application.

As described in the RAP approximately 82,000 in-place cubic yards of soils and/or sediments will be
placed in the RCA. An engineered multi-layer cover meeting RCRA requirements for a hazardous landfill
cap will be placed over the consolidated soil and sediment after the excavation and consolidation
activities are complete. The engineered multi-layer cover will also cover the Slag Landfill and NDA.
Response actions for the FOP will also include a funnel and gate permeable reactive barrier (PRB)
consisting of two slurry walls and a PRB as described in the RAP.

1.2 Closure Plan Requirements

1.2.1 CAMU Requirements (40 CFR 264.552)

CAMUs are special units created under RCRA to facilitate treatment, storage, and disposal of hazardous
wastes managed for implementing cleanup (EPA 2002). One of the requirements of a CAMU is to
develop a closure plan. Requirements for closure of a CAMU are included in 40 CFR 264.552(¢e)(6) and
include capping and post-closure care as described below. The CAMU requirements are applicable to
both the North CAMU and the RCA. In addition to the specific requirements (detailed below), CAMUs
must be closed in a manner that:

B Minimizes the need for further maintenance;

B Controls, minimizes, or eliminates, to the extent necessary to protect human health and
the environment, post-closure escape of hazardous waste, hazardous constituents,
leachate, contaminated run-off, or hazardous decomposition products to the ground or
surface water or to the atmosphere.
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1.2.1.1 Capping
Per 40 CFR 264.552(e)(6)(iv), at final closure of a CAMU, for areas in which wastes will remain after

closure of the CAMU, with constituent concentrations at or above remedial levels or goals applicable to

the site, the owner or operator must cover the CAMU with a final cover designed and constructed to meet

the following performance criteria:

Provide long-term minimization of migration of liquids through the closed unit;
Function with minimum maintenance;
Promote drainage and minimize erosion or abrasion of the cover;

Accommodate settling and subsidence so that the cover's integrity is maintained; and

Have a permeability less than or equal to the permeability of any bottom liner system or
natural subsoils present.

1.2.1.2 Post Closure Care

Per 40 CFR 264.552(e)(6)(v), post-closure requirements must be implemented as necessary to protect

human health and the environment, to include, for areas where wastes will remain in place, monitoring
and maintenance activities, and the frequency with which such activities shall be performed to ensure the

integrity of any cap, final cover, or other containment system.

1.2.2 40 CFR 264.111 and 264.112 Requirements (Closure Plan Requirements for
Hazardous Waste Facilities)

40 CFR 264.112 specifies the requirements for a closure plan and references regulatory sections that
include closure performance standards — particularly 40 CFR 264.111. The requirements of 40 CFR
264.112 are applicable to the closure of the North CAMU and the RCA (inclusive of the Inactive RCRA

Units). 40 CFR 264.111 specifies closure must be performed in a manner that:

B Minimizes the need for further maintenance;

B Controls, minimizes, or eliminates, to the extent necessary to protect human health and
the environment, post-closure escape of hazardous waste, hazardous constituents,
leachate, contaminated run-off, or hazardous decomposition products to the ground or
surface waters or to the atmosphere; and

B Complies with the closure requirements of Part 264, including, but not limited to, the
requirements of 40 CFR 264.178, 264.197, 264.228, 264.258, 264.280, 264.310, 264.351,
264.601 through 264.603, and 264.1102.
While the CAMUs are being added to the permit as Miscellaneous Units for purposes of the permit
application template, TCEQ has confirmed the applicable requirements are those in 40 CFR Part 264
Subpart S. Although Sections 264.601 through 603 apply to miscellaneous units and do not apply to
CAMUSs, the factors are nevertheless useful to describing closure and are discussed below. 40 CFR

264.601 states that a miscellaneous unit must be closed in a manner that will:
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B Prevent any releases that may have adverse effects on human health or the environment
due to migration of waste constituents in the groundwater or subsurface environment,
considering:

The volume and physical and chemical characteristics of the waste in the unit, including
its potential for migration through soil, liners, or other containing structures;

The hydrologic and geologic characteristics of the unit and the surrounding area;

The existing quality of ground water, including other sources of contamination and their
cumulative impact on the ground water;

The quantity and direction of ground-water flow;
The proximity to and withdrawal rates of current and potential ground-water users;
The patterns of land use in the region;

The potential for deposition or migration of waste constituents into subsurface physical
structures, and into the root zone of food-chain crops and other vegetation;

The potential for health risks caused by human exposure to waste constituents; and

The potential for damage to domestic animals, wildlife, crops, vegetation, and physical
structures caused by exposure to waste constituents.

B Prevent any releases that may have adverse effects on human health or the environment
due to migration of waste constituents in surface water, or wetlands or on the soil surface

considering

® The volume and physical and chemical characteristics of the waste in the unit;

® The effectiveness and reliability of containing, confining, and collecting systems and
structures in preventing migration;

® The hydrologic characteristics of the unit and the surrounding area, including the
topography of the land around the unit;

® The patterns of precipitation in the region;

® The quantity, quality, and direction of ground-water flow;

® The proximity of the unit to surface waters;

® The current and potential uses of nearby surface waters and any water quality
standards established for those surface waters;

® The existing quality of surface waters and surface soils, including other sources of
contamination and their cumulative impact on surface waters and surface soils;

® The patterns of land use in the region;

® The potential for health risks caused by human exposure to waste constituents; and

® The potential for damage to domestic animals, wildlife, crops, vegetation, and physical

structures caused by exposure to waste constituents.

B Prevent any release that may have adverse effects on human health or the environment
due to migration of waste constituents in the air, considering:

The volume and physical and chemical characteristics of the waste in the unit, including
its potential for the emission and dispersal of gases, aerosols and particulates;

The effectiveness and reliability of systems and structures to reduce or prevent

emissions of hazardous constituents to the air;
% E Golder
Associates
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The operating characteristics of the unit;

The atmospheric, meteorologic, and topographic characteristics of the unit and the
surrounding area;

The existing quality of the air, including other sources of contamination and their
cumulative impact on the air;

The potential for health risks caused by human exposure to waste constituents; and

The potential for damage to domestic animals, wildlife, crops, vegetation, and physical
structures caused by exposure to waste constituents.

1.2.3 Agreed Order Requirements

This Closure Plan also complies with the requirements of the Agreed Order, which specified that the
North CAMU Closure Plan include the following:

1.

The design criteria and basis of the final closure method(s) with detailed descriptions of
both how the North CAMU will be closed and how such closure will be conducted to meet
the requirements of 40 CFR 264.112 and 264.552 and Ordering Provision No. 2.h.(3);

Detailed descriptions of groundwater monitoring, leachate collection, and stormwater run-
on and run-off control, and any other activity necessary to ensure that such closure meets
the elements of 40 CFR 264.112 and 264.552,;

Detailed final engineering design plans for the cap to be installed on cells 10-15. The cap
shall comply with the requirements of 40 CFR 264.552 and shall be fully integrated with
the existing cap over cells 1-9 so as to provide a unified cap over the entire landfill. For
cells 10-15, the cap shall, at a minimum, consist of a multi-layer final cover system
(MLFCS) as follows:

i. A 3-foot thick layer of compacted clay or an equivalent geosynthetic clay liner
(GCL) system,;

i. A geomembrane as approved by the Executive Director installed over the

compacted clay (or GCL) surface;
iii. A geotextile will be placed on top of the geomembrane;

iv. A 1.5-foot thick layer of general clean fill material will be placed on top of the

geotextile; and

v. A 1.5-foot thick layer of topsoil will then be placed above the general clean fill layer

and hydroseeded;

4. A quality assurance/quality control plan to be followed during implementation of the final

closure method(s);
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5. A description of waste management practices to be followed during implementation of the
final closure method(s), including removal and decontamination of equipment and devices

used in the North CAMU waste management and closure activities;

6. Contingency plans and procedures to be followed during implementation of the final closure
method(s);

7. Detailed operation and maintenance plans;

8. Detailed monitoring plans, including air monitoring and dust suppression plans, for the final

closure method(s);
9. An implementation and activity schedule for the final closure method(s); and

10. A copy of the Risk Evaluation referenced in Finding of Fact No. 7.

1.2.4 Texas Risk Reduction Remedy Standard B Requirements (30 TAC 350.33)

The RAP describes in detail the remedial actions to be conducted to achieve Remedy Standard B (as set
forth in Title 30 of the Texas Administrative Code [TAC] 350.33) at portions of the affected properties and
Remedy Standard A (as set forth in 30 TAC 350.32) at the affected areas in Stewart Creek downstream
of the FOP and portions of portions of the affected properties on the FOP (as portions of the affected
properties on the FOP will be closed in accordance with Remedy Standard A and the remaining will be
closed in accordance with Remedy Standard B). In general, the waste management units at the FOP
protect ecological and human receptors by consolidating affected soils, sediments, and other waste
material beneath multi-layer, low permeability caps. These caps reduce infiltration through the waste and
migration of contaminants to groundwater and surface water. Collectively, these measures provide
physical controls against exposure to concentrations of contaminants of concern above
commercial/industrial PCLs. The FOP will be deed restricted to commercial/industrial use or, with the
concurrence of the TCEQ, recreational use. In addition, a funnel and gate PRB will be installed
downgradient from the RCA as described in the RAP.

1.3 Purpose

The purpose of this Final Closure Plan is to specify steps that will be taken at the time of final closure of
the FOP, including the North CAMU, the RCA, NDA, Slag Landfill and SDA and to outline the post-closure
inspections, maintenance, and monitoring that will be performed in accordance with the requirements
listed above. This Final Closure Plan provides updates to the North CAMU Final Closure Plan.

Components of the previous closure plan are referenced in this Final Closure Plan, as appropriate.
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2.0 NORTH CAMU CLOSURE

21 NORTH CAMU CLOSURE REQUIREMENTS

The following sections describe how the proposed closure activities for the North CAMU will be performed
in conformity with the regulatory standards listed above. A copy of the Risk Evaluation performed for the
North CAMU is attached (Appendix B). The proposed layout of the closed North CAMU is shown on
Figure 3 of Appendix C.

2.1.1 The Closure Complies with the Closure Requirements of 40 CFR 264.552(e)(6)
[CAMU Requirements] and 40 CFR 264.601 through 603 [Miscellaneous Units]

The design of the North CAMU will ensure the protection of human health and the environment in
conformance with these regulations. The following sections describe the closure activities at the North

CAMU that will achieve these performance standards.

2.1.1.1 Cover Design

The final cover design includes soil layers to support vegetative growth along with geosynthetic layers
that minimize the potential for vertical migration of liquids into the waste mass. The final cover design is

described below in Section 2.1.3.3.

2.1.1.2 Final Cover Stability Analysis

Stability analyses of the final cover system were completed to demonstrate that the final cover will remain

stable in the long term after closure. A detailed evaluation was included in the 1995 Notification and an
updated evaluation was performed as a part of this Final Closure Plan. The updated results of the Final
Cover Stability Analysis are included as Appendix F. The analysis and resulting factors of safety

demonstrate that the final cover will remain stable during post-closure.

2.1.1.3 Minimization of Liquid Migration

As presented in Section 2.1.3, the components of the liner and cap will provide long-term minimization of
migration of liquids through the closed North CAMU. The vegetative surface is designed to function with
minimum maintenance after vegetation becomes established. The North CAMU cover is graded to direct
surface water from the closed surface and convey it safely to drainage features off the cover system,

reducing the potential for migration into the waste mass.

Run-on control is not an issue for the majority of the North CAMU due to the height of the perimeter berm
above existing grade. Run-on from along the northern portion of the unit will be diverted to the west. Run-
off will be controlled using mulch and erosion-control netting on exposed slopes, placement of lining
materials on concentrated flow paths, and installation of culverts for road crossings over channels.

Particular attention will be paid to the handling, control, and management of stormwater during the active
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filling operation and after cover installation to minimize leachate generation and avoid erosion and
sediment deposition in drainage ways. Additional details regarding stormwater management is included
below and in the North CAMU O&M Plan included as Appendix D.

2114 Maintenance Needs

The waste mass is primarily composed of non-biodegradable materials that create a stable waste mass
with minimal anticipated settlement. The North CAMU has been designed to minimize the need for

maintenance as described in Section 1.2.

2.1.1.5 Drainage and Erosion

Only uncontaminated stormwater will be generated after the MLFCS is installed.

The planned final contour map for the North CAMU is included in Appendix C. The final cover of the North
CAMU will have a top slope varying from 3 percent to 6 percent, with 5:1 (20 percent) slopes on the
perimeter berm slope. The perimeter berms are constructed of clay soils and will be vegetated with native

grasses.

Drainage calculations for the North CAMU were included in the 1995 Notification. Updated drainage
calculations were prepared for this Closure Plan and are included as Appendix G.

As described in Section 2.1.1.3, the surface water control systems are designed to collect drainage from
the closed North CAMU surface and convey it safely by means of channels at the perimeter of the North
CAMU. The erosion control measures are designed to minimize erosion and abrasion of the cover.
Uncontaminated stormwater will, to the greatest extent possible, be diverted by gravity flow to the
perimeter drainage features, where it will be directed to the south and eventually flow into a tributary of
Stewart Creek south of the North CAMU.

Once the final cover is installed and vegetation is established, sedimentation will be controlled using best
management practices.

2.1.1.6 Settlement and Subsidence

The waste disposed at the North CAMU, consisting of high-density slag and compacted soils, has been

and will be compacted during placement and is not expected to experience settling or subsidence after
closure due to the stable physical nature of the materials. Therefore, the integrity of the final cover

materials will be easily maintained.
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2.1.1.7 Cover Permeability

The proposed final cover will consist of a composite system described in Section 2.1.3.3. The final cover
will have a permeability less than or equal to the permeability of the bottom liner system in the North
CAMU.

2.1.2 Minimize the Need for Further Maintenance
The North CAMU has been designed, and the final cover will be constructed, to minimize long-term
maintenance. A detail of the final cover cross-section is included in Appendix C. Important elements of the

North CAMU that will minimize the need for maintenance include the following:

B The North CAMU will almost entirely contain crushed slag and compacted soil excavated
from the UBP and FOP. Therefore, the material is expected to remain stable with minimal
settlement. Soil will be compacted to minimize settling. Additional grading of the final
surface as a result of placing the excavated material in the North CAMU will be performed
in accordance with the procedures identified in the North CAMU Operations and
Maintenance Plan (O&M) included as Appendix D.

B The final cover will include an 18-inch thick layer of general clean fill overlain with 18 inches
of topsoil. The seed mixture selected for topsoil cover will be amenable to the soil quality,
thickness, and slope of the North CAMU and to moisture and climatological conditions that
exist at the FOP. The seed mixture will require minimal continued maintenance and will
include plants with minimal potential for root penetration into the less permeable sections
of the final cover.

B The finished slopes will be protected using suitable short-term erosion control measures to
hold the vegetation and soil in place and to conserve moisture during the initial growth
phase. The maximum slope angle on the final cover is approximately 6 percent (6% grade
on the limits of the final cover), which will limit stormwater runoff velocity and minimize
scour and erosion potential.

B Stormwater and erosion control design elements are included on the final layout plan,
Figure 3 in Appendix C, to collect and control runoff without scour or erosion of the surface
materials.

Based on Golder’s extensive experience with similar types of caps at other sites, further maintenance is
anticipated to be minimal. This minimal maintenance is contemplated in the North CAMU O&M Plan and
discussed below in Section 4.2.2. The leachate collection system (LCS) will be automated to minimize

ongoing leachate removal maintenance.

2.1.3 Controls, Minimizes, or Eliminates, to the Extent Necessary to Protect Human
Health and the Environment, Post-Closure Escape of Hazardous Waste,
Hazardous Constituents, Leachate, Contaminated Run-off, or Hazardous
Decomposition Products to the Ground or Surface Water or to the Atmosphere

Human health and the environment are protected from hazardous waste, hazardous constituents,
leachate, contaminated run-off, and hazardous decomposition products by the North CAMU'’s robust
bottom liner, cap, and LCS as described below.
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2.1.3.1 Base Liner System

The North CAMU’s base liner system provides control layers and containment barriers that are designed
and constructed to contain leachate and protect groundwater from potential impacts associated with the
North CAMU'’s contents. Infiltration to groundwater is limited by naturally occurring clay beneath the North
CAMU and 2.5 to 3.0 feet of compacted clay with a permeability of less than 1 x 10-7 centimeters per
second (cm/s). This clay is overlain by a 60-mil high density polyethylene (HDPE) flexible membrane liner

(FML), a drainage geocomposite LCS, and 2 feet of protective soil.

2.1.3.2 Leachate Collection System
A leachate collection system is present at the North CAMU. In conformity with 40 CFR 264.552(e)(3)(i),

leachate is removed from the LCS as necessary to ensure the leachate depth over the North CAMU liner

does not exceed one foot (30 cm).

The design of the North CAMU’s original LCS is presented in the 1995 Notification. Golder submitted a
revised final design for the LCS in cells 13-15 in a technical memorandum (Golder 2016b), which is
included with the May 2019 supplement to the hazardous waste permit renewal application. The two
enclosed sumps in the LCS are backfilled with stone or gravel and overlain with a geotextile filter. The
LCS for the southern portion of the North CAMU (cells 1-12) was designed to convey leachate to an
enclosed sump in the southwestern corner of the North CAMU, from which leachate is pumped to an
aboveground tank. In the northern part of the North CAMU (cells 13-15), the LCS drains to an enclosed
sump located near the toe of the western sideslope, where it is also pumped to the aboveground tank.

Leachate which has collected in the enclosed sumps is removed using a submersible pump placed in a
sideslope riser pipe. Currently, the leachate level is checked at least twice a week and leachate is

manually pumped out as needed.

At the time of final closure, the leachate level in each enclosed sump will be monitored using a pressure
transducer installed with the submersible pump. The pumps will be set to maintain a leachate head of less
than 12 inches above the top of the liner system outside of the enclosed sump. High-level alarms signal
when the enclosed collection sump is approaching the 1-foot maximum operating level. A local alarm and
auto-dialer callout will occur in the event the leachate level approaches this 1-foot maximum in either of
the enclosed sumps. The callout list will consist of at least two Exide Technologies employees who will
contact a technician to inspect the FOP. If a call-out alarm is initiated, a technician will check the LCS and
initiate any necessary corrective actions within 48 hours. A visual indicator is activated when the

submersible pump is running.

The leachate will be transported from each enclosed sump in a dual-contained HDPE forcemain to the

5,000-gallon leachate holding tank located west of the North CAMU. The leachate holding tank will be
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equipped with a high-level switch that automatically turns the submersible sump pumps off if the tank

becomes full prior to emptying the enclosed sumps.

2.1.3.3 Final Cover System

An MLFCS will be used at the North CAMU and will provide a low maintenance cover, prevent direct

contact with the North CAMU’s contents by human or ecological receptors, reduce rainfall percolation
through the cover system, and minimize leachate generation within the North CAMU. This surface barrier
will provide assurance that the North CAMU contents will not come into contact with stormwater or the

atmosphere and that human health and the environment will be protected.

As noted in Section 1.1.1, the final cover system is currently in place over cells 1-9. The existing final

cover consists of the following (from bottom to top):

B 3-foot thick compacted clay layer with a hydraulic conductivity less than 107 cm/s
B 40-mil thick HDPE geomembrane

B Vegetative soil cover with a thickness of 1 to 1.5 feet

A new final cover will be placed on the remaining cells 10-15 once the elevation of deposited waste in
each cell reaches the proposed final waste elevation. This final cover for cells 10-15 is described in the

subsections below.

The existing final cover system is generally sloped at approximately 3 percent toward the southwest. The
North CAMU perimeter berm, outside the limits of the final cover, has a maximum slope of approximately
25 percent. The remaining portion of the final cover will be sloped at a minimum 3.2-percent slope and a

maximum approximate 6-percent slope.

The existing cover on the closed cells and proposed final cover closure construction on the remaining
cells will provide protection from potential threats to human health and the environment posed by the
waste in the North CAMU.

2.1.3.3.1 Design
The MLFCS will be constructed over cells 10-15 as described in the following sections. Detailed
engineering drawings are included in Appendix C. The MLFCS will include the following (in order of
placement):

B A GCL system will be placed over those portions of the North CAMU that have not yet been

capped. The new final cover will tie in to the existing compacted clay liner and extend
beyond the liner system as shown on Figure 2 in Appendix C.

B Similar to the closed cells of the North CAMU and as specified in the 1995 Notification,
following the installation of the GCL, a 40-mil HDPE geomembrane will then be installed
over the GCL. The geomembrane will be anchored in a trench outside the North CAMU
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2.1.3.3.2

perimeter and welded to the existing geomembrane to the south, as shown on Figure 2 in
Appendix C. The geomembrane is one of the final cover layers (along with the GCL)
designed to limit the vertical migration of liquids into the waste mass. A nonwoven
geotextile will be placed on top of the geomembrane. The geomembrane and geotextile
will meet the minimum requirements as outlined in the attached North CAMU Quality
Assurance/Quality Control (QA/QC) Plan, included as Appendix E.

An 18-inch thick layer of general clean fill material will be placed on top of the geotextile.

An 18-inch thick layer of topsoil will then be placed above the general clean fill layer. The
top 6-inch layer of the vegetative cover soil will be placed in a loose condition and will be
amended as necessary to establish a dense growth of vegetation. After placement, the
topsoil layer will be hydroseeded.

Construction Quality Assurance

The North CAMU final cover system will be constructed in accordance with the QA/QC procedures
outlined in the following sections of the North CAMU QA/QC Plan, included as Appendix E:

B Geosynthetic Clay Liner Evaluation

® Pre-Installation Material Evaluation

® |Installation Procedures

B Geomembrane Evaluation

® Pre-Installation Material Evaluation
® Installation Procedures
® Installation Monitoring and Testing

Soil Cover Layer Evaluation

2.2 NORTH CAMU CLOSURE ACTIVITIES

2.2.1 Closure Schedule

A sequence of steps will be taken to provide for the orderly final closure of the North CAMU and the North

CAMU cells. These steps and the estimated implementation and activity schedule are outlined below:

UBP remediation and soil placement in the North CAMU was completed in June of 2018.

Following completion of the UBP remediation, an interim cover was installed at the North
CAMU. The cover will remain in place until remediation activities are underway at the FOP.
Surface soils exceeding applicable protective concentration levels may be placed in any
remaining airspace in the North CAMU (if the soils are characterized as class 2 waste).

Following the final waste placement, it is estimated that closure activities (capping, grading,
seeding, etc.) can be completed in approximately two months.

No later than 60 days after closure of the North CAMU, Exide will do the following:

Submit to the Executive Director of TCEQ a certification that the North CAMU has been
closed in accordance with the approved Final Closure Plan for the Site. The certification
will be signed by an Exide representative and by a qualified Professional Engineer.

Golder
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B Submit to Collin County Development Services and to the Executive Director of TCEQ a
record of the type, location, and quantity of hazardous wastes disposed of in the North
CAMU.

B Record a deed notice or restrictive covenant on the facility property that will in perpetuity
notify any potential purchaser of the property that the land has been used to manage
hazardous wastes; its use is restricted under 40 CFR Part 264, Subpart G regulations; and
the survey plat and record of the type, location, and quantity of hazardous wastes disposed
of within each cell have been filed with the Collin County Development Services and with
the Executive Director of TCEQ.

B Submit a certification, signed by Exide, to the Executive Director of TCEQ indicating that
the deed notice or restrictive covenant has been recorded. The certification will include a
copy of the deed notice or restrictive covenant.

Post-closure monitoring will begin upon the completion of all closure activities for the North CAMU and

will continue for a period of 30 years.

2.2.2 Closure Preparation and Procedures

The closure activities for the North CAMU will be performed under the supervision of a third-party
Professional Engineer (Engineer) licensed to practice in the State of Texas. The Engineer, or his
designated alternate, will observe and test the work performed during closure of the North CAMU.
Following completion of closure, the Engineer will certify that the closure work was performed in

accordance with this Final Closure Plan.

A description of the closure steps is provided herein. Details of North CAMU operations and maintenance,
including decontamination procedures, are included in Appendix D. Air monitoring and dust suppression
activities will be performed as described in the Air Monitoring Plan, included as Appendix H, and the North
CAMU Dust Control Plan, included as Appendix I. A Contingency Plan to address potential emergencies
at the FOP during the closure and post-closure period is included as Appendix J. Signed emergency
Coordination Agreements are included in Appendix S. Quality assurance procedures, as outlined in the
North CAMU QA/QC Plan (Appendix E) will be followed to assure conformity of the final cover system to
meet project specifications. This Final Closure Plan shall be used in conjunction with the North CAMU
QA/QC Plan.

2.2.2.1 Final Lift of Soil Waste

Waste will be placed in loose lifts compacted to a general thickness of 1 foot. This will provide favorable

conditions for achieving waste compaction with the waste mass and minimizing the potential for unwanted

differential settlement. The waste surface will be graded as shown in Appendix C.

During the placement of the final lift of waste soils, the material will be visually observed to remove debris,
organic materials, root, angular or sharp rocks, or other material that may damage the final cover system.

The final lift will be drum rolled or equivalent to provide a smooth surface for placement of the working

= Gold
Ass(())ciglies




Exide Technologies 16 May 2019
Frisco Recycling Center 130208606

surface soil layer. The placement and acceptance of the working surface soil layer will follow the
procedures outlined in the North CAMU QA/QC Plan (Appendix E).

2.2.2.2 Placement of Final Cover

Final cover placement is described above in Section 2.1.3.3. Prior to placement of the final cover, the final
surface of waste will be covered with a minimum 12 inch-thick working surface layer placed and graded
according to the design plans. The surface will be drum rolled to a smooth condition and surveyed at 100-
foot intervals to establish the elevations of the surface prior to placement of the GCL. The working surface
soil material will be obtained from an on- or off-site source, delivered using haul trucks, and spread with a
dozer to prepare a smooth surface for the GCL. The working surface soil layer may be composed of

waste soil provided it meets the requirements listed in the North CAMU QA/QC Plan (Appendix E).

2.2.3 Construction Quality Assurance and Certification

The construction of the final closure components will be performed under guidance of the QA/QC
procedures included in the North CAMU QA/QC Plan (Appendix E). The Engineer, or his designated
alternate, will be responsible for day-to-day observation and testing to verify that each component is
constructed according to the design specifications, the North CAMU QA/QC Plan, and the conditions of
the Agreed Order.
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3.0 RCAAREA CLOSURE (INCLUDING NDA AND SLAG LANDFILL)
3.1 CLOSURE REQUIREMENTS

The following sections describe how the proposed closure activities for the RCA, NDA and Slag Landfill
will be performed in conformity with the regulatory standards listed above. The layout of the waste areas

is shown on Figure 1 of Appendix K.

3.1.1 The Closure Complies with the Closure Requirements of 40 CFR 264.552(e)(6)
[CAMU Requirements] and 40 CFR 264.601 through 603 [Miscellaneous Units]

The design will ensure the protection of human health and the environment in conformance with these
regulations. The following sections describe the closure activities that will achieve these performance
standards. While the RCA is a CAMU, the cover design also satisfies the design standard for a cover on a

hazardous waste landfill.

3.1.1.1 Cover Design

The final cover design includes soil layers to support vegetative growth and geosynthetic layers that
minimize the potential for vertical migration of liquids into the waste mass. The final cover design is

described below in Section 3.1.3.1.

3.1.1.2 Final Cover Stability Analysis

Stability analyses of the final cover system were completed to demonstrate that the final cover will remain

stable after closure (long term). The stability analyses are attached in Appendix N. The analyses and

resulting factors of safety demonstrate that the final cover will remain stable during post-closure.

3.1.1.3 Minimization of Liquid Migration

As presented earlier, the cap will provide long-term minimization of migration of liquids through the closed
unit, inclusive of the Inactive RCRA Units. The vegetative surface is designed to function with minimum
maintenance after vegetation becomes established. The cover is graded to direct surface water from the
closed surface and convey it safely to drainage features off the unit’'s cover system, reducing the potential

for migration into the waste mass.

A 3-foot high containment berm around the waste placement areas and the flood wall will provide run-on
control. The containment berm will also control run-off during waste placement. Attention will be paid to
the handling, control and management of stormwater during the active filling operation and after cover
installation to minimize leachate generation and avoid erosion and sediment deposition in drainage ways.
Additional details regarding storm water management is included below and in the RCA O&M Plan
included in Appendix L.
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3.1.14 Maintenance Needs

The waste mass is primarily composed of non-biodegradable materials that create a stable waste mass
with minimal anticipated settlement. The final cover has been designed to minimize the need for

maintenance as described in Section 3.1.2.

3.1.1.5 Drainage and Erosion

The planned final contour map for the FOP waste areas (defined as the RCA, NDA and Slag Landfill) is
shown in Appendix K. The final cover of the RCA will generally have slopes of 3 percent, with slopes near
the perimeter of 25 percent, as shown on Figure 1 of Appendix K. The existing grades and drainage
patterns will be maintained on the NDA and Slag Landfill cover. Drainage calculations for the RCA and

NDA are included as Appendix O.

The surface water control systems are designed to collect drainage from the closed surface and convey it
safely by means of channels, and the erosion control measures are designed to minimize erosion and
abrasion of the cover. Only uncontaminated stormwater will be generated after the MLFCS is installed.
Uncontaminated stormwater will, to the greatest extent possible, be diverted by gravity flow to the
perimeter drainage features. Storm water run-off from the RCA will flow radially off the northern portion of
the RCA final cover on to the NDA, where it will be directed to Stewart Creek or the North Tributary.
Storm water on southern facing RCA slopes will flow to a perimeter channel formed adjacent to the flood
wall and/or be directed to the existing drainage pipe and directed to the stormwater retention pond as
shown on Figure 1 in Appendix K of the Final Closure Plan. Surface water runoff from a small area in the
northwest corner of the RCA will be directed to drain around the northern end of the sheet pile wall and

discharge onto a drainage feature armored with riprap or similar material.
Once the final cover is installed and vegetation is established, sedimentation will be controlled using best

management practices.

3.1.1.6 Settlement and Subsidence

The waste — consisting of soil, sediment, slag, battery case fragments and demolition debris— will be

compacted during placement and is not expected to experience settling or subsidence after closure due
to the stable physical nature of the materials. Therefore, the integrity of the final cover materials will be

easily maintained.

3.1.1.7 Cover Permeability

The proposed final cover will consist of a composite system described in Section 3.1.3.1 and is required
have a permeability < the permeability of any bottom liner system or natural subsoils present. The RCA
does not contain a liner system but is underlain with a concrete slab (the concrete slab is not considered

a bottom liner). Due to cracks and joints in the concrete slab and to natural fissures and variability in the
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natural subsoils, the leakage rate (i.e. permeability) of the proposed geomembrane-GCL composite final
cover systems will be significantly less than either the concrete slab or natural subsoils. The NDA and

Slag Landfill were not constructed with a liner system and are underlain with natural subsoils.

3.1.2 Minimize the Need for Further Maintenance
The FOP waste areas cover has been designed, and the will be constructed, to minimize long-term
maintenance. A detail of the final cover cross-section is included in Appendix K. Important elements of
the design that will minimize the need for maintenance include the following:
B The FOP waste areas will contain waste which is primarily composed of non-biodegradable
materials that create a stable waste mass with minimal anticipated settlement.

B The final protective cover will include a surface layer consisting of 6 inches of soil suitable
for sustaining vegetative growth. The seed mixture selected for vegetative cover will be
amenable to the soil quality, thickness, and slope and to moisture and climatological
conditions that exist at the FOP. The seed mixture will require minimal continued
maintenance and will include plants with minimal potential for root penetration into the less
permeable sections of the final cover.

B The finished slopes will be protected using suitable short-term erosion control measures to
hold the vegetation and soil in place and to conserve moisture during the initial growth
phase. The final cover is generally sloped at 3 percent, with short slopes along the
perimeter at 25 percent.

B Stormwater and erosion control design elements are included on the final grading plan,
Figure 1 in Appendix K, to collect and control runoff without scour or erosion of the surface
materials.

Based on extensive experience with similar types of caps at other sites, further maintenance is
anticipated to be minimal. This minimal maintenance is contemplated in the O&M Plan and discussed

below in Section 4.2.2.

3.1.3 Controls, Minimizes, or Eliminates, to the Extent Necessary to Protect Human
Health and the Environment, Post-Closure Escape of Hazardous Waste,
Hazardous Constituents, Leachate, Contaminated Run-off, or Hazardous
Decomposition Products to the Ground or Surface Water or to the Atmosphere

Human health and the environment are protected from hazardous waste, hazardous constituents,
leachate, contaminated run-off, and hazardous decomposition products by the robust cap, as described

below.

An MLFCS will be used at the FOP waste areas and will provide a low maintenance cover, prevent direct
contact with the waste by human or ecological receptors, reduce rainfall percolation through the cover
system, and minimize leachate generation. This surface barrier will ensure that the contents will not come
into contact with stormwater or the atmosphere and that human health and the environment will be

protected.
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3.1.3.1 Design

The MLFCS will be constructed over completed FOP waste areas as described in the following sections.

Detailed engineering drawings are included in Appendix K. The MLFCS will include the following (in order

of placement):

B GCL barrier layer;

B 40-mil linear low-density polyethylene (LLDPE) Geomembrane will be placed on top of the
GCL;

B Geotextile or double-sided geocomposite (on areas steeper than 5%) will be placed on top
of the geomembrane;

B 30 inches of cover soil will be placed on top of the geotextile; and
B 6 inches of soil suitable for sustaining vegetative growth would then be placed above the
general clean fill layer and vegetated.

3.1.3.2 Construction Quality Assurance

The FOP waste areas final cover system will be constructed in accordance with the QA/QC procedures
outlined in the following sections of the FOP Final Cover QA/QC Plan, included as Appendix M:

B Geosynthetic Clay Liner Evaluation
® Pre-Installation Material Evaluation
® |Installation Procedures
B Geomembrane Evaluation
® Pre-Installation Material Evaluation
® |Installation Procedures
® |Installation Monitoring and Testing
B Geotextile and Geocomposite Layer Evaluation

B Soil Cover Layer Evaluation

3.2 RCA CLOSURE ACTIVITIES

3.2.1 Closure Schedule
A detailed schedule for response actions and closure activities is included in Worksheet 6.0 of the RAP,
which is submitted as Attachment M to the May 2019 Part B permit renewal application.

No later than 60 days after closure of the FOP waste areas, Exide will do the following:

B Submit to the TCEQ Executive Director a certification that the FOP waste areas, inclusive
of the Inactive RCRA Units, has been closed in accordance with the approved Final Closure
Plan for the FOP. The certification will be signed by an Exide representative and by a
qualified Professional Engineer.

= Gold
Ass((’)ciglies



Exide Technologies 21 May 2019
Frisco Recycling Center 130208606

B Submit to Collin County Development Services and to the TCEQ Executive Director a
record of the type, location, and quantity of hazardous wastes disposed of in the FOP waste
areas.

B Record a deed notice or restrictive covenant on the facility property that will in perpetuity
notify any potential purchaser of the property that the land has been used to manage
hazardous wastes; its use is restricted under 40 CFR Part 264, Subpart G regulations; and
the survey plat and record of the type, location, and quantity of hazardous wastes disposed
of within the FOP waste areas have been filed with the Collin County Development
Services and with the TCEQ Executive Director.

B Submit a certification, signed by Exide, to the TCEQ Executive Director indicating that the
deed notice or restrictive covenant has been recorded. The certification will include a copy
of the deed notice or restrictive covenant.

Post-closure monitoring periods at the FOP waste areas will continue for 30 years after the unit is closed.

3.2.2 Closure Preparation and Procedures

The closure activities for the FOP waste areas, inclusive of the Inactive RCRA Units, will be performed
under the supervision of a third-party Professional Engineer licensed to practice in the State of Texas.
The Engineer, or his designated alternate, will observe and test the work performed during closure of the
FOP waste areas. Following completion of closure, the Engineer will certify that the closure work was

performed in accordance with this Final Closure Plan.

A description of the closure steps is provided herein. Details of O&M at the FOP waste areas are included
in Appendix L, including decontamination procedures. Air monitoring and dust suppression activities will
be performed as described in Appendix P (RCA Air Monitoring Plan) and Appendix Q (RCA Dust Control
Plan). A Contingency Plan to address potential emergencies at the FOP during the closure and post-

closure period is included as Appendix J.

Quality assurance procedures, as outlined in the FOP Final Cover QA/QC Plan (Appendix M) will be
followed to ensure the final cover system meets project specifications. This Final Closure Plan shall be
used in conjunction with the FOP Final Cover QA/QC Plan.

3.2.2.1 Final Lift of Soil Waste

Waste will be placed in loose lifts compacted to a general thickness of 1 foot. This will provide favorable

conditions for achieving waste compaction and minimizing the potential for unwanted differential

settlement. The waste surface will be graded as shown in Appendix K.

During the placement of the final lift of waste soils, the material will be visually observed to remove debris,
organic materials, root, angular or sharp rocks, or other material that may damage the final cover system.
The final lift will be drum rolled or equivalent to provide a smooth surface for placement of the working
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surface soil layer. The placement and acceptance of this layer will follow the procedures outlined in the
FOP Final Cover QA/QC Plan (included as Appendix M).

3.2.2.2 Placement of Final Cover

Final cover design is described above in Section 3.1.3.1. Prior to placement of the final cover, the final
surface of waste will be covered with a minimum 12-inch-thick working surface layer placed and graded
according to the design plans. The surface will be drum rolled to a smooth condition and surveyed at 100-
foot intervals to establish the elevations of the surface prior to placement of the GCL. The working
surface soil material will be obtained from an on- or off-site source, delivered using haul trucks, and
spread with a dozer to prepare a smooth surface for the GCL. The working surface soil layer can be
composed of waste soil provided it meets the requirements listed in the FOP Final Cover QA/QC Plan
(Appendix M).

3.2.3 Construction Quality Assurance and Certification

The construction of the final closure components will be performed under guidance of the QA/QC
procedures included in the FOP Final Cover QA/QC Plan (Appendix M). The Engineer, or his designated
alternate, will be responsible for day-to-day observation and testing to verify that each component is

constructed according to the design specifications and the FOP Final Cover QA/QC Plan.
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4.0 POST-CLOSURE
In accordance with CAMU requirements, post-closure requirements will be implemented as necessary to
protect human health and the environment. For areas where wastes will remain in place, post-closure
care will include inspections, monitoring, and maintenance activities to ensure the integrity of the final
covers, leachate collection system, and other FOP features. The length of the post-closure care period is
30 years from the date the final closure requirements are completed at either the North CAMU or the FOP
waste areas, as applicable. The specific objectives of post-closure are to:

B Maintain the integrity and effectiveness of the final covers of the North CAMU and the FOP

waste areas, including making repairs to the caps as necessary to correct the effects of
settling, subsidence, erosion, or other events;

B Maintain the vegetative covers through periodic mowing, fertilization, and reestablishment
of vegetation until it becomes self-sustaining;

B Preventrun-on and run-off from eroding or otherwise damaging the final covers of the North
CAMU and the FOP waste areas;

B Maintain the integrity and effectiveness of the final covers the SDA, including making
repairs and maintaining the vegetative covers;

B Maintain and operate the leachate collection and removal system in the North CAMU;

B Maintain and operate the groundwater monitoring system across the FOP.
This post-closure section includes the following information:

B The name, address, and telephone number of the office responsible for overseeing and/or
conducting the post-closure care maintenance activities at the closed FOP during the post-
closure period; and

B Descriptions of the monitoring and maintenance activities and the frequency at which these
activities will be performed.

The RCA, North CAMU, Slag Landfill, NDA, and the SDA are referred to as the consolidated units for ease

of reference.

41 Contact Information and Site Responsibility
The FOP is currently owned and operated by Exide. Exide will maintain responsibility for overseeing the
post-closure care maintenance activities at the FOP. Exide will perform activities required by this closure

and post-closure plan using personnel employed by Exide or contracted to them.
The following office will serve as the contact for post-closure care maintenance:

Former Exide Technologies Operating Plant
P.O. Box 250
Frisco, TX 75034
Telephone: (972) 335-2121
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If no Exide staff are located at the FOP on a full-time basis following completion of all closure activities at
the FOP, the following office will serve as the contact for post-closure care maintenance:
Exide Technologies
Attn: Mr. Brad Weaver, Non-producing properties
13000 Deerfield Parkway, Suite B100W

Milton, GA 30004
Telephone: (678) 566--9000

Exide will maintain the integrity and effectiveness of the final covers, FOP vegetation, and the drainage
features during the post-closure period. Exide will correct any effects of settlement, subsidence, ponded
water, erosion, or other events detrimental to the integrity of the consolidated units at the FOP. Exide will
also take any actions necessary to prevent surface water run-on and run-off from eroding or otherwise
damaging the final covers. The North CAMU’s leachate collection system will be operated and
maintained. Groundwater at the FOP will be monitored during the post-closure period. The following
sections describe the ongoing activities that will be performed during the post-closure period, including

the frequency of inspections, monitoring, and maintenance.

4.2 Post-Closure Inspections and Maintenance

Inspections shall be conducted by Exide-authorized personnel after significant storms, monthly, quarterly,
semiannually, or annually, as indicated below. Items that will be inspected during the post-closure care
period include the final covers of the consolidated units, the North CAMU'’s leachate collection and
conveyance system, groundwater monitoring wells, survey reference marks, the flood wall, and general
FOP conditions. These areas are described in the following subsections and documented on the
Inspection Form and Repair Report Form, which are included as Appendix R. The North CAMU, the RCA,
the Slag Landfill, the NDA, and the SDA will be inspected to ensure the cover and liner systems, as

applicable, are protective of human health and the environment throughout the post-closure care period.

A Summary of Observations, Inspections, and Maintenance Actions is included as Table 1. The post-
closure inspection schedule is summarized in Table 2. The frequency of inspections may be reduced if it
can be demonstrated that a reduced frequency is sufficient to protect human health and the environment;

but no reduction in the frequency of inspections will be implemented without prior approval from TCEQ.

Exide will maintain the right of entry to the closed FOP and will maintain all right-of-ways to allow access
for monitoring, maintenance, and any remediation activities, should they be necessary. A fence will be

installed following final closure activities and the fence and gates will be secured to prevent unauthorized
entry into the FOP. The proposed fence location is shown on Figure 2. Damage to the fence or gates will

be repaired as quickly as possible.

= Gold
Ass(())ciglies



Exide Technologies 25 May 2019
Frisco Recycling Center 130208606

If damage, deterioration, or malfunction of any of the systems, components, or facilities is observed
during an inspection, steps shall be initiated to rectify the problem. FOP personnel, or their designated
contractor, will perform minor maintenance activities as needed. If more significant effort is required, the
inspector shall contact Exide personnel to obtain an appropriate subcontractor. Inspectors should follow

the procedures below to ensure that Exide is aware of problems and any defects are corrected.

The Exide-authorized inspectors will adhere to the following procedures for the correction of defects and
remedial action follow-up:
B Complete periodic inspections repairs and note other recommended remedial actions on
the Inspection Form.

B Within one day of inspection, notify an appropriate Exide representative of any outstanding
issues and recommended actions. Submit the Inspection Form to the Exide representative.

B Within one week of the inspection, establish a schedule for any necessary remedial
actions. If work to correct the defects has not been scheduled within one week of
inspection, write a letter or memorandum to the inspection file stating the reasons for the
delay.

B Document completion of the remedial action on Repair Report Form in the inspection file.

4.2.1 General Conditions
The following features of the FOP, including all capped areas should be inspected and noted on the
Inspection Form:

B Signs of erosion, obstructions, or ponding on the exterior berm slopes and surface water
control systems, including ditches and culverts;

Access road conditions (i.e., potholes, washouts, ponding, or other deterioration);

Conditions of the perimeter security fence, locks, gates, and signs (i.e., note any missing
items, damage, or signs of tampering);

Condition of emergency equipment (note any missing or damaged equipment);
Length of grass throughout the capped areas. Grass length should be well maintained;

Condition of the surveyed benchmarks (i.e., note any damages); and

Signs of movement of the surveyed benchmarks.

Security devices, including chain-link fencing, gates, locks, and signs, will be maintained around the
perimeter of the FOP or around the capped areas throughout the post closure care period, unless
otherwise approved by TCEQ. Surveyed benchmarks will receive maintenance if damage or signs of
movement are noted. The on-site access road will be inspected semiannually and maintained so that
routine inspections can be performed. Any potholes or washouts of the road will be repaired and the road
will be graded, as needed.
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4.2.2 North CAMU Leachate Collection and Conveyance System

The leachate collection and conveyance system at the North CAMU will be inspected monthly. If the liquid
level in the sump stays below the pump operating level for two consecutive months, the inspection
frequency will be changed to quarterly. If the liquid level stays below the pump operating level for two
consecutive quarters, then the inspection frequency will be changed to semiannually. The following

should be inspected and noted on the Inspection Form:

Flow rate in gallons per minute (gpm) and total flow in gallons through the LCS pumps
Leachate levels in the enclosed collection sumps

All exposed piping, conduit, and other facilities for apparent wear, damage or leakage
Alarm and auto-dialer system receiving power

Alarm system in working order

Auto-dialer system in working order

Several leachate collection system components will require ongoing maintenance during the post-closure
care period. The pumps will be removed and cleaned annually and will be replaced as needed during the
post-closure care period. Sediment will be cleaned from the collection pipes and the enclosed sump by a

high pressure jet cleaning contractor as needed.

If the liquid level in the sump stays below the pump operating level for two consecutive months, the
amount removed will be recorded at least quarterly. If the liquid level stays below the pump operating

level for two consecutive quarters, then the amount removed will be recorded at least semiannually.

Leachate removed from the sump the will be sampled for antimony, arsenic, barium, beryllium, cadmium,
chromium, lead, mercury, nickel, selenium, and silver and will be disposed of as appropriate at an off-site

facility.

4.2.3 Final Covers

The final covers of the North CAMU, the RCA, the Slag Landfill, the NDA, and the SDA will be inspected
quarterly during the first two years of the post-closure care period and then at least semiannually
thereafter. (The precise inspection schedule will be determined after an assessment is conducted at each
unit at the end of two years). Inspections will be performed by walking the units to confirm positive
drainage from the covers to the perimeter drainage features and to assess the condition of the covers.
Any subsidence that significantly alters drainage from the cover will be corrected. Any areas that allow
water to pond on the cover will be backfilled and revegetated. The inspector will look for evidence of
erosion, subsidence, ponded water, animal burrows, cracks along the cover, and loss of soil. Any
excessive erosion will be identified and corrected. Erosion over large areas will be backfilled and

revegetated. The following should be noted on the Inspection Form:
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B Rills, gullies, and crevices 6 inches or deeper in the vegetative soil layer

Cover settling or subsidence that affects surface water runoff

B Reworked surfaces and areas with sparse or eroded vegetation in excess of 100 square
feet cumulatively

B Brush, trees, or similar invasive vegetation with tap roots growing in areas not designated
for this type of vegetation

B Evidence of burrowing or other cover disturbance by burrowing animals

B Effectiveness of stormwater drainage features

Reports documenting the quarterly final cover inspections of the final covers will be submitted
semiannually during the first two years of the post-closure care period. In consultation with TCEQ, the
units will be assessed two years after FOP closure to determine whether to continue with quarterly

inspections or whether semiannual inspections are appropriate.

The vegetative surface will be mowed after initial establishment of the planted species on the final covers.
Mowing is assumed to occur twice a year. Any areas with rills and gullies greater than 6 inches in depth
will be filled with soil and the vegetation re-established. Settlement, subsidence, or displacement of the
two consolidated units will be corrected. Temporary erosion and sediment control measures will be

employed on steep slopes to enhance restoration of the restored surfaces.

4.2.4 Groundwater Monitoring System

The groundwater monitoring system is described in Section 4.3.2 below. Post-closure inspections will
include visual checks of the physical integrity of the groundwater monitoring wells. Inspections of each
well will be performed at least semiannually during sampling activities and will include checks of the
protective casing, padlock, and concrete pad. The following will be inspected and noted on the Inspection

Form to document the conditions of the groundwater monitoring wells:

Integrity of the protective casing
Presence of locks, their functionality/condition, and any signs of tampering

Ground surface seal integrity

Accumulation of surface water and drainage around the well

Groundwater monitoring well maintenance activities include keeping the locks in operating condition or
replacing them; maintaining the structural integrity of the concrete bollards that protect the wells; replacing
the surface components of the wells that become compromised, such as the ground surface seal and

protective casing; and redeveloping the well as needed to maintain the full monitoring depth.

If the protective casing appears to be damaged, a qualified geologist or engineer will inspect the damage

to determine the appropriate actions to be taken. Any missing padlocks will be replaced and the losses
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will be recorded. The well will be inspected for evidence of tampering or vandalism. If cracks wider than
1/4-inch develop in a concrete pad, the cracks will be repaired or the concrete base replaced. Some of

the monitoring wells may need to be replaced periodically.

4.2.5 Surface Water Management

Surface water management features at the FOP will receive maintenance in accordance with the
proposed inspection schedule. Typical activities that will occur include repair of drainage ditches that have
experienced erosion by re-grading the surface and restoring channel linings, repair of erosion and
sediment control devices to their original condition, and removal of obstructions found in culverts and
drainage conveyance pipes. The stormwater retention pond will also be inspected to ensure that it is

functioning properly and in good condition.

4.2.6 Flood Wall

The flood wall will be inspected at the same time as periodic inspection of the RCA final cover. The
condition of waterstops and joint filters will be assessed to ensure they are in good condition, and the
flood wall will be inspected for signs of seepage through the wall, cracks, and other signs of damage. The
area along the flood wall will be inspected for any signs of seepage, settlement, sand boils, saturated soil
areas, or other damage. The area along the flood wall will also be inspected for high vegetation (trees or
high brush), any accumulations of trash or debris, any bank erosion/caving that would endanger wall
stability. Additional inspection protocols for the flood wall are addressed in the Exide Frisco Recycling
Facility French Drain Monitoring Plan (Golder 2014b).

4.2.7 Permeable Reactive Barrier

Maintenance activities associated with the funnel and gate PRB (other than for monitoring wells
discussed above) would include rejuvenation of the PRB if breakthrough is indicated. No other
maintenance is required outside of groundwater monitoring (see the RAP included as Attachment M to

the Part B RCRA Permit Renewal Application for additional information).

4.3 Monitoring

4.3.1 North CAMU Leachate Monitoring

The purposes of leachate monitoring are to provide long-term data on the quantity of leachate generated
within the North CAMU and to maintain head levels below 12 inches on the liner under design conditions.
Knowledge of leachate quantity and levels is necessary to evaluate the effectiveness of the North CAMU
design and construction and to schedule timely removal of leachate from the enclosed sumps. Records of
leachate quantities removed will be maintained in the FOP records. The leachate collection system will be

operated until leachate is no longer detected in the sumps.
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As described in Section 2.1.3.2, high-level alarms will be installed to signal when the enclosed collection
sump is approaching the 1-foot maximum operating level. The high-level alarm consists of a level sensor

installed 1 foot above the liner. A visual indicator will be activated when the submersible pump is running.

The manual procedure for measuring the leachate level in the enclosed sumps is to use a water level
indicator attached to a weighted, wheeled device. This device is rolled down the side of the enclosed
sump riser pipe until it contacts leachate. The distance to the leachate as shown on the indicator or tape
is recorded on a field form. The distance to the leachate, the known elevation of the lower lip of the riser
pipe at the cell crest, the top of liner elevation adjacent to the enclosed sump, and the angle of the riser
pipe are then used to calculate the depth of the leachate on the liner. Leachate levels will be measured
quarterly or more frequently on an as-needed basis. Other methods may be used to measure leachate

levels as appropriate.

As described in Section 4.2.1.2, leachate removed from the sump will be sampled for antimony, arsenic,
barium, beryllium, cadmium, chromium, lead, mercury, nickel, selenium, and silver and will be disposed of

as appropriate at an off-site facility.

4.3.2 Groundwater Monitoring
The groundwater monitoring programs for the North CAMU and for the rest of the FOP are described

separately below.

4.3.2.1 North CAMU Groundwater Monitoring

As required by 30 TAC 335.157, the Revised Class 2 Landfill Groundwater Monitoring Plan by Pastor,
Behling & Wheeler (PBW) dated July 31, 2013, (PBW 2013) serves as the detection monitoring plan
(North CAMU Detection Monitoring Plan) for the North CAMU (included as Attachment K of the May 2019

supplement to the hazardous waste permit renewal application). As described in the North CAMU

Detection Monitoring Plan and subsequent correspondence, the North CAMU monitoring well network
consists of nine monitoring wells. The wells will be sampled quarterly for two years (and semi-annually
thereafter) for total and dissolved selenium, arsenic, cadmium, and lead. Additional groundwater samples
will be collected on an annual basis to be analyzed for other constituents including total and dissolved
barium, chromium, mercury, silver, antimony, copper, and zinc. Groundwater well sampling procedures,
testing parameters, and reporting requirements are further described in the North CAMU Detection
Monitoring Plan. In addition to the wells described in the North CAMU Detection Monitoring Plan,
additional wells near the North CAMU will be monitored at the same frequency for arsenic and selenium
as part of the FOP Response Actions (Plume Management Zone) monitoring described in Attachment M

to the Part B Permit Renewal Application.

= Gold
Ass(())ciglies



Exide Technologies 30 May 2019
Frisco Recycling Center 130208606

4.3.2.2 FOP Groundwater Monitoring
The proposed groundwater monitoring plan for the FOP, excluding the North CAMU, is included in

Attachment L of the May 2019 supplement to the hazardous waste permit renewal application (FOP
Groundwater Monitoring Plan). The FOP groundwater sampling is being performed as part of corrective
action groundwater monitoring since constituents of concern have already been detected in the
groundwater at the FOP, and corrective action for groundwater is being performed in accordance with the
FOP RAP, which is submitted as Attachment M to the May 2019 Part B permit renewal application.
Sampling will be conducted quarterly for the first two years following FOP closure and semiannually
thereafter. Samples will be analyzed for total and dissolved lead, arsenic, cadmium, selenium, and
antimony. The groundwater well sampling procedures, testing parameters, and reporting requirements

are described in detail in the FOP Groundwater Monitoring Plan.
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5.0 RECORDKEEPING AND REPORTING

A copy of the 1995 Notification, this Final Closure Plan (including all Appendices), and any other required

plans or related documents shall be maintained at the Exide trailer at the FOP or an alternate location

specified by Exide and approved by the TCEQ Executive Director.

In addition to the documents specified above, the following information will also be recorded and retained

in the FOP records within seven working days of completion or receipt:

Inspection records, training procedures, and notification procedures relating to excluding
the disposal of prohibited waste

Unit design, certification, findings, monitoring, testing, and analytical data relating to
groundwater monitoring and corrective action

Monitoring, testing, or analytical data related to post-closure requirements

Copies of correspondence and responses relating to the operation of the facility,
modifications to the permit, approvals, and other matters pertaining to technical assistance

Other document(s) as specified by the approved permit or by the executive director

Exide Technologies shall place all information specified above in the FOP records and maintain the

records in an organized format which allows the information to be easily located and retrieved.

A semiannual report documenting the post-closure care inspections will be consolidated with other

semiannual reports, as appropriate, and submitted to TCEQ.
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6.0 CLOSING

Golder appreciates the opportunity to assist Exide with this project. Please contact the undersigned if you

have any questions or comments regarding this Closure Plan.

Sincerely,

GOLDER ASSOCIATES INC.

W

Anne M. Faeth-Boyd, P.G. Jeffrey B. Fassett, P.E.

Associate and Senior Engineer Associate

’

GOLDER ASSOCIATES INC.
TEXAS REGISTRATION F-2578

Golder
L7 Associates
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Table 1: Summary of Observations, Inspections, and Maintenance Actions
Exide Technologies Frisco Recycling Center

Observations and Inspections Maintenance Action
General Facility Components

Exterior berm slopes erosion Scarify, fill, re-grade, compact, and re-vegetate
Access road ponding or washout Scarify, fill, re-graded, compact, and re-pave
Surface water control system obstruction Re-grade and re-vegetate, remove obstructions
Missing lock Replace
Safety and Emergency Equipment Repair or replace
Fence damage Repair or replace
Gates damage Repair or replace
Sign damage Repair or replace
Surveyed benchmarks Repair or replace
Erosion Add topsoil, re-grade, and re-vegetate
gﬂdr}zretc)over settlement (less than 6 inches over Scairify, rill, re-grade, compact, and add topsoil

Maijor cover settlement (greater than 6 inches

over 20 feet) Contact a Professional Engineer

Ponded water Scarify, rill, re-grade, compact, and add topsoil
Sparse or eroded vegetation Re-grade, add topsoil, and re-seed
| . . Remove roots and vegetation, re-grade, add topsaoil,
nvasive vegetation
and re-seed
Burrowing animals Fill in burrows and limit animal access
Length of grass Mow twice a year
Erosion of ditches Fill with topsoil, re-grade, and re-seed
Erosion and sediment control devices Repair to original condition
Culverts and conveyance pipes blockage Clear blockage
Excessive vegetation height Mow
Ponded water Scarify, rill, re-grade, compact, and re-seed
Storm Water Pond Repair
Inoperative pump Repair or replace
Pump house damage Repair
Sump riser and leachate pipe connections Repair or replace
Riser cap missing Replace
Riser cracked Contact a Professional Engineer for evaluation

Groundwater Monitoring Systems

: . Contact a Professional Geologist or Professional
Protective casing damage

Engineer
Locks Repair or replace
Damaged ground surface seal Repair or replace
Accumulation of surface water around well Fill, compact, re-grade, and add soil
Damaged concrete pad and bollards Repair or replace
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Flood Wall

Waterstops and joint fillers Repair or replace
Seepage through flood wall Repair

Sand boils or saturated soils Repair
Settlement Repair

Cracks or other damage to flood wall Repair

Trash or debris Remove
Vegetation Remove

Erosion Repair
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Table 2:

Post-Closure Inspection Schedule
Exide Technologies Frisco Recycling Center

Facility
Component

General
Conditions

Inspection Item

Exterior berm slopes and surface
water control systems including
ditches and culverts

Monthly

130208606

Inspection Frequency

Quarterly

Quarterly
for 2 Years
then Semi-

annually

Semi-
annually

X

Access road on berm

Signs, security fence, and gates

Safety and Emergency Equipment

Surveyed benchmarks

Final Cover
Systems

Surface erosion, rills, gullies, and
crevasses

Cover settlement or subsidence

Water on landfill surface

Sparse or eroded vegetation

Invasive vegetation

Cover disturbance by burrowing
animals

Grass

Surface
Water
Management

Ditches

Erosion and sediment control
devices

Culverts and conveyance pipes

Grass

Surface water drainage

XIXIX] X IPXPX] X IXPXPXP}] X PXIPX}PXPX

Storm Water Pond

North CAMU
Leachate
Collection
Conveyance
System

Pumps and pump house

Collection sumps

Exposed piping, conduit, and
appurtenances

Riser cracked

Alarm system and auto-dialer
system

X IX| X XX

Groundwater
Monitoring
Systems

Protective casing

Locks

Ground surface seal

Accumulation of surface water

Concrete pad and bollards

XIXPXPX]IX

XIXX]X]>X

Flood Wall

Waterstops and joint fillers

Seepage through flood wall

Sand boils or saturated soils

Settlement

Cracks or other damage to flood
wall

XXX PXPX

Trash or debris

Vegetation
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Notes

Final cover systems, drainage systems, and general facility components will be inspected quarterly for the first two
years following final closure and then at least semiannually. The exact inspection schedule will be determined after an
assessment is conducted at the end of two years. If a problem is identified, the required maintenance action may be
followed by one or more additional inspections to ensure the correct action has been taken to alleviate the problem.

The North CAMU leachate collection system will be inspected after a storm, monthly, quarterly or semiannually as
described in the Closure Plan. Pumps will be cleaned annually.

The groundwater monitoring system will be inspected at least semiannually during sampling activities and will include
checks of the protective casings, padlocks, and concrete pads. The North CAMU and RCA groundwater monitoring
network wells may be inspected more frequently during the compliance period.

> GOLDER



FIGURES



> S irts cd
i i =
= Technalegy Dr
: i‘ Ente rprise Dr
= Frisco E
Market =3 Frisco
Center 1 Fresh GOLDER ASSOCIATES INC.
! Market TEXAS REGISTRATION F-2578
vyota -
I sadium 2
Main St "-;i.'.':,\:' 05
Park West Z Mead = A
; Frisco ” Main St Y4\ Sl
lay Ay Frisco Square Frizea o ""'='~'-'|'I|=-Ili‘ i
1 Ha ritag [
estLn o anter .:“ Woodstream £
| ] -: - = b Hills \V“
wh i A Stoneb,
3 i = :'\ddimkkory|;§t-. St
The Canals At SEQITR B Oakbrook Park
Grand Park f. Hickory - )
T Springs Kiisting., e Willow, Cree &
Stewa; e
| 2 oK g z < Oakbrook Park =20 '3},,/_
E . —FOP "5 % . = L . S john Weskey Di
= o Il\\\ //} 2 . *Stonebrook Pkwy
d I S5
= Dinrn.ond | i ,\;‘.' St:r::;rezok
2 Point =
Estates 1eview Dr
5 Stewap
Citation-Ct DG//QSN a =i =
ko3 = 0!*!!7 'To/ fo Trail : 2y
| o /‘Ve & Yosy
I .\“osterling R, 3 3 o
lF Ranch = Wyndsor (/’/ =
@ Pointe ) ! Chapel Creek
. L e Wade Biva
g g : Bella Casa E ) festan North Dr <
= lroquois D Ch nne - o 1 g
5 Jajt 4B N X 3 ? 5 = E
% z ; Starwood i -__ |_ebanpnJ Rd %
é |<:r'.. I.-l_ 4 @ é
2 7 ot 9 2,000 1,000 0 2,000 4
3 i T o sanwpod ¥
’ : Feet it -
g Heritage. " L < 3, Wade Park ';‘ 761 H
g Green & g ; i
2 LEGEND CLIENT %
3 EXIDE TECHNOLOGIES 2
: Approximate RCRA Permitted Boundary =
3 PROJECT 2
e FRISCO RECYCLING CENTER FINAL CLOSURE PLAN 2
% TITLE §
2 FORMER OPERATING PLANT LOCATION MAP c
é CONSULTANT YYYY-MM-DD 2019-05-30 §
; REFERENCE PREPARED EFT C
| 1.BASE MAP - SOURCES: ESRI, HERE, DELORME, INTERMAP, GOLDER =« cbs !
% INCREMENT P CORP., GEBCO, USGS, FAO, NPS, NRCAN, GEOBASE, o REVIEW EPW [
4 IGN, KADASTER NL, ORDNANCE SURVEY, ESRI JAPAN, METI, ESRI APPROVED AMF -
§| CHINA (HONG KONG), SWISSTOPO, MAPMYINDIA, © PROJECT No CONTROL Rov FIGURE
% OPENSTREETMAP CONTRIBUTORS, AND THE GIS USER 13-02086-06 13020862Q001.mxd 0 1F



EWhite
JBF 05-31-19


X
£
IS
8
S
<]
N
g
8
g
8
]
3
T
§
£
3
S
8
o
&
£
<
s
o
2
K
[3)
2
@
g
N
X
<
s
£
2
@
2]
z
<]
E
13)
>
2
]
«
a
@
<]
E
S
S
4
2
»
I
4
>
a
I
S
g
2
3
3
=
E
s
s
<
4
S
«
8
2
©
2
$
-
o
©
@
2
8
g
8
S
3
2
3
2.
3
o
3
8
2

Path: WSTL1-V-FS1\Common\P:

Slag Landfill /

:
. d

' Remediation

South
Disposal Area

LEGEND
Surface Water Centerline

[ pisposal Area

--::l Approximate North CAMU Extent
. Former Operating Plant Property Boundary

| 1 Former Undeveloped Buffer Property

r_- . Proposed Fenced Area

== = Proposed Flood Wall

GOLDER ASSOCIATES INC.
TEXAS REGISTRATION F-2578

300 150 0 300

E Feet

REFERENCE

1. SITE FEATURES - GOLDER, 2014

2. AERIAL IMAGERY - SOURCE: ESRI, DIGITALGLOBE, GEOEYE,
I-CUBED, EARTHSTAR GEOGRAPHICS, CNES/AIRBUS DS,
USDA, USGS, AEX, GETMAPPING, AEROGRID, IGN, IGP,
SWISSTOPO, AND THE GIS USER COMMUNITY

CLIENT
EXIDE TECHNOLOGIES

PROJECT
FRISCO RECYCLING CENTER FINAL CLOSURE PLAN

TITLE
FORMER OPERATING PLANT LAYOUT MAP

CONSULTANT YYYY-MM-DD 2019-05-30
PREPARED EFT
b GOLDER DESIGN
REVIEW
APPROVED

PROJECT No. CONTROL 8 FIGURE

13-02086-06 13020862Q002.mxd 2

IF THIS MEASUREMENT DOES NOT MATCH WHAT IS SHOWN, THE SHEET HAS BEEN MODIFIED FROM: ANSI B

1in



EWhite
JBF 05-31-19


GURES-DRAWINGS\PRODUCTIONV

(\IMIW=2: 24

be “] VIVVES|

= SREMWE=12
i 4

”"dim

E\‘um-b &

PR udal o0

.
jl” "('-o- -

@ 'k

p PMW-19

ERECNW-=5°
eI WET B

IGVV=VIVWET 22

PRE=IVWed

BRISEVIWE=22

PRE-MWE7* * PRB-MW:6*

D .-__LJUJ_‘J‘JJJ v !
b 7

COMVY =22 A EVWEE

VIVVESYE

i ] - ?, I9-2)_ poordly Tbettay M2
MW-=44 \:}Z ™ JU]\‘/‘]».‘}Q’"- “«.59”

PIWESEE )
W20

A
\‘o Pz
MW-39) ' (WEZZ

" @) i
MWE=SE . Slag Landfl (VPZ:6 -
\‘ w - . 2 il
. () MW= J\rj\Jj 4 /

(MIWEZA

( BYN
Y

W=16SR
(3 MW=16
IMWESBIN )

DG LY ES

._) _
Jr AW
" Remediation |

- Consolldatloni
2

F i > . -

" e : - £DLvW-9R
S LLVMVVES; '1
it |
i 4

P

LEGEND
North CAMU Detection Monitoring Well

North CAMU Detection/Corrective Action
Monitoring Well

North CAMU Corrective Action Monitoring Well
SDA Detection Monitoring Well
FOP Corrective Action Monitoring Well
Existing Wells to be Decommissioned
Piezometer Location
Sump Reactor Monitoring Point
Surface Water Centerline
Disposal Area
Proposed PRB (Gate) Location
Proposed Slurry Wall Locations
= = = Proposed Sheet Pile (Funnel) Location
|:| Remediation Consolidation Area
-_| Approximate North CAMU Extent

o s

| Approximate RCRA Permitted Boundary

GOLDER ASSOCIATES INC.
TEXAS REGISTRATION F-2578

300 150 0 300

E Feet

REFERENCE

1. SITE FEATURES - GOLDER, 2014

2. AERIAL IMAGERY - SOURCE: ESRI, DIGITALGLOBE, GEOEYE,
EARTHSTAR GEOGRAPHICS, CNES/AIRBUS DS, USDA, USGS,
AEROGRID, IGN, AND THE GIS USER COMMUNITY AND SITE
AERIAL IMAGERY PROVIDED BY DALLAS AERIAL SURVEY
DATED APRIL, 2017

3.* - PROPOSED NEW MONITORING WELL/PIEZOMETER
LOCATION, NOT YET INSTALLED

CLIENT
EXIDE TECHNOLOGIES

PROJECT
RCRA PERMIT RENEWAL

TITLE
PROPOSED GROUNDWATER MONITORING WELL NETWORK

CONSULTANT YYYY-MM-DD 2019-05-30

PREPARED EFT
b GOLDER ossen

REVIEW

APPROVED

PROJECT No. CONTROL 8 FIGURE

13-0208606 1302086Z2Q003.mxd 3

IF THIS MEASUREMENT DOES NOT MATCH WHAT IS SHOWN, THE SHEET HAS BEEN MODIFIED FROM: ANSI B

1in



EWhite
JBF 05-31-19


APPENDIX A

AGREED ORDER



Bryan W, Shaw, Ph.D., P.E., Chairman
Toby Baker, Commissioner
Zak Covar, Commissioner

Richard A. Hyde, P.E., Executive Director

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Protecting Texas by Reducing and Preventing Pollution

April 24, 2015

FIRST CLASS MAIL

Matthew A, Love, Director Aileen Hooks, Attorney

Exide Technologies Baker Botts L.L.P.

P.O. Box 14294 98 San Jacinto Boulevard, Suite 1500
Reading, Pennsylvania 19612-4294 Austin, Texas 78701-4297

RE: Exide Technologies
TCEQ Docket No. 2013-2207-IHW-E; Registration No. 30516
Agreed Order Assessing Administrative Penalties and Requiring Certain Action

Enclosed is a copy of an order issued by the Commission.

Questions regarding the order should be directed to the Texas Commission on
Environmental Quality’s Enforcement Division at (512) 239-2545 or the Litigation
Division at (512) 239-3400. If there are questions pertaining to the mailing of the order,
then please contact Leslie Gann of the Office of the Chief Clerk at (512) 239-3319.

Sincerely,

Bridget C. Bohac
Chief Clerk

BCB/lg

Enclosure

cc: Lena Roberts, Staff Attorney, TCEQ Litigation Division
Sam Barrett, Regional Contact, TCEQ Regional Office
Thomas Greimel, Enforcement Coordinator, TCEQ Enforcement Division

P.O. Box 13087 <+ Austin, Texas 78711-3087 * 512-239-1000 ¢ tceq.texas.gov

How is our customer service? tceq.texas.gov/customersurvey
printed on reoycled paper



TEXAS COMMISSION ON ENVIRONMENTAL QUALI r\"lHE.STATLOFTE'XAS

COUNTY-QF TRAVIS
FHEREBY GERTIFY THAT THIS IS ATRUEAND CORRECT COPY
OF A TEXAS COMMSSION ON ENVIRONMENTAL QUALITY
DOCUMENT, WHICH 6 FILED INTHE PERMANENT RECORDS

. APR 242015
2& Tf’g »98:%2%?4" GIVEN unaan MY HAND AND THE
'Bgi%g*r g @?%c’ éﬁméf %%g%% e
TEXAS COMMISSION UM ENVIROMMENTAL QUALITY
IN THE MATTER OF AN § BEFORE THE
ENFORCEMENT ACTION §
CONCERNING 8§ TEXAS COMMISSION ON
EXIDE TECHNOLOGIES 8§
RN100218643 § ENVIRONMENTAL QUALITY
AGREED ORDER

DOCKET NO. 2013-2207-IHW-E

At its A" P R 1 5 2@15 agenda, the Texas Commission on Environmental Quality
("the Commission" or "TCEQ") considered this agreement of the parties (as defined below),
resolving an enforcement action regarding Exide Technologies ("Respondent™) under the
authority of TEX. HEALTH & SAFETY CODE ch. 361 and TEX. WATER CODE ch. 7. The Executive
Director of the TCEQ, through the Enforcement Division, and Respondent, represented by Ms.
Aileen Hooks of the law firm of Baker Botts L.L.P. (collectively, the “parties”), presented this
agreement to the Commission.

Respondent understands that it has certain procedural rights at certain points in the
enforcement process, including, but not limited to, the right to formal notice of violations, notice
of an evidentiary hearing, the right to an evidentiary hearing, and a right to appeal. By entering
into this Order, Respondent agrees to waive all notice and procedural rights associated with the
entry of this Order.

It is further understood and agreed that this Order represents the complete and fully-
integrated settlement of the parties. The duties and responsibilities imposed by this Order are
binding upon Respondent.

The Commission makes the following Findings of Fact and Conclusions of Law:

I. FINDINGS OF FACT

1. Respondent owns a property located at 7471 South 5t Street in Frisco, Collin County,
Texas, on which it formerly operated a lead and lead bearing waste reclamation facility
(the "Facility"). The Facility consists of several waste management units, one of which is
a Class 2 landfill (Notice of Registration (“NOR”) waste management unit 012) and
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o merry included recycling units. The enforcement actions related to this Order do not
~in udethe property enrolled in the TCEQ Voluntary Cleanup Program, VCP No. 2541.

TR "Th'e Facility involves or involved the management of industrial solid waste and industrial
hazardous waste (“IHW”) as defined in TEX. HEALTH & SAFETY CODE ch, 361 and 30 Tex.
Admin. Code ch. 335, and is subject to ITHW Permit No. 50206, for the storage and
processing of hazardous waste (the “Permit”) and ISWR No. 30516 for the management
of industrial solid waste.

3. An investigation was conducted beginning with a site visit on February 13, 2013, while
Respondent was in the process of shutting down its operations, and included a review of
documents provided by Respondent on April 11, 2013, regarding the Class 2 landfill.
Based on the site visit and document review, TCEQ staff documented that Respondent:

a.

Failed to obtain a permit or other authorization and meet the requirements for
storage of hazardous waste in waste piles. Specifically, in two waste piles,
consisting of treated slag (“Treated Slag Piles”) located within the east and west
sides of the Class 2 landfill, Respondent stored waste, a portion of which did not
meet land disposal restriction (“LDR”) universal treatment standards (“UTS”)
and/or was characteristically hazardous for lead, without a permit and without
meeting the requirements for storage of hazardous waste in a waste pile;

Failed to obtain a permit to store hazardous waste. Specifically, Respondent
stored super sacks containing waste characteristically hazardous for lead and
cadmium in the former Battery Breaker Area, which is not a permitted container
storage area ("CSA");

Failed to limit waste storage and management in a permitted unit to authorized
wastes. Specifically, Respondent stored and managed super sacks containing
waste characteristically hazardous for lead and/or cadmium in the former Battery
Receiving and Storage Area, which is a permitted CSA but not authorized to store
this particular waste;

Failed to label hazardous waste containers with the beginning date of
accumulation and with the words “Hazardous Waste.” Specifically, Respondent
failed to timely label super sacks containing waste characteristically hazardous
for lead and/or cadmium in the Battery Breaker Area and the Battery Receiving
and Storage Area;

Failed to obtain a permit or other authorization for disposal and failed to meet
the LDR UTS for hazardous waste. Specifically, on April 11, 2013, Respondent
provided analytical results of samples of treated blast furnace slag disposed of in
cells 1 through g of the Class 2 landfill at the Facility, which included some results
that exceeded the Toxicity Characteristic Leaching Procedure (“TCLP”)
concentration of 5.0 mg/1 for lead and the UTS of 0.75 mg/1 for lead; and
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Failed to conduct a proper hazardous waste determination or waste classification
and failed to completely characterize waste for the purpose of meeting LDRs.
Specifically, Respondent provided analytical results of treated blast furnace slag
that was disposed of in cells 1 through 9 of the Class 2 landfill and placed in the
Treated Slag Piles on the east and west sides of the Class 2 landfill that did not
consistently include analyses for cadmium.

Respondent received notice of the violations on September 27, 2013.

The Facility is located in the portion of Colhn County that is an air quality non- .
attainment area for lead.

Site investigations have identified lead as a chemical of concern in Facility soils.

The Executive Director recognizes that:

a.

On or about December 1, 2012, Respondent began the process of
decommissioning the Facility. Respondent completed demolition of the lead and
lead bearing waste reclamation facility, including the Battery Receiving and
Storage Area and the Battery Breaker Area, by August 20, 2013;

Respondent shipped all super sacks identified as containing treated blast furnace
slag characteristically hazardous for lead and/or cadmium offsite for treatment
and disposal by March 1, 2013;

Respondent appropriately labeled the super sacks by February 14, 2013;

On June 10, 2013, Respondent filed a petition for bankruptcy relief pursuant to
Chapter 11 of the United States Code (“U.S.C.”);

Respondent submitted a sampling plan for the Treated Slag Piles on July 3, 2014
(such sampling plan, upon approval by the Executive Director, the “Sampling and
Analysis Plan”);

Based on Respondent’s analysis of certain sample results, some of the waste in
the Treated Slag Piles was removed and disposed of at an authorized facility on or
about March 1, 2012; and

Respondent engaged a consultant to conduct an evaluation to assess the
feasibility of and identify potential risks associated with Class 2 landfill closure
scenarios and submitted the report by Golder Associates titled Exide Class 2
Landfill Risk Evaluation of Remedial Alternatives, August 2014 to the TCEQ on
August 25, 2014 (“Risk Evaluation™).

The Class 2 landfill in its entirety is addressed by this Order. Accordingly, Ordering
Provision No. 3.a. of TCEQ Agreed Order Docket No. 2011-1712-IHW-E should be
terminated.

The Risk Evaluation states that the open and capped cells of the Class 2 landfill have a
composite liner consisting of a 60-mil high density polyethylene (“HDPE”) flexible
membrane liner and 2.5-3.0 feet of compacted clay with a hydraulic conductivity of no
more than 1x107 em/sec.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22,

23.

The information provided by the Risk Evaluation satisfies the liner criteria for
designation of the Class 2 landfill as a corrective action management unit (‘CAMU”).

The Risk Evaluation states that the Class 2 landfill has a leachate collection system that
is designed to convey leachate to a sump, where it is then pumped to an above ground
storage tank.

The information provided by the Risk Evaluation satisfies the leachate collection system
criteria for designation of the Class 2 landfill as a CAMU.

The Risk Evaluation states that cells 1 through ¢ have a cap that consists of one foot of
soil, covered by three feet of compacted clay, covered by a 40-mil HDPE geomembrane,
covered by 18 inches of vegetated topsoil.

The information regarding the cap on cells 1 through 9 of the Class 2 landfill, as provided
by the Risk Evaluation, satisfies the cap criteria for designation of the Class 2 landfill as a
CAMU.

The Risk Evaluation demonstrates that the concentrations of lead and cadmium in the
waste currently located in cells 1 through 12 of the Class 2 landfill are protective of
human health and the environment when properly contained in the Class 2 landfill. The
Risk Evaluation further demonstrates the technical impracticability and the elevated
short-term risk to human health and the environment associated with excavation and re-
treatment of the waste currently located in cells 1 through 12 to the standards in 40 Code
of Federal Regulations (“C.F.R.”) § 264.522(e)(4)(iv).

The information provided by the Risk Evaluation satisfies the adjusted treatment
standards for approval of the Class 2 landfill as a CAMU.

The Risk Evaluation considered available remedial alternatives and their impacts to
human health and the environment and recommends the alternative that poses the least
risk to human health and the environment, which is that the waste in the Class 2 landfill
remain in place.

The Executive Director agrees with the conclusions of, and has approved, the Risk
Evaluation.

Pursuant to its NOR and Permit, Respondent identified itself as a generator of industrial
solid and hazardous waste and an owner/operator of a treatment, storage, or disposal
facility with respect to the Facility.

According to reports submitted and the results of samples collected at the Facility there
have been releases of industrial solid and hazardous wastes and/or hazardous
constituents into the environment at the Facility.

Respondent generated industrial solid and hazardous waste with respect to the Facility.

Respondent generated, stored, processed, and/or disposed of industrial solid and
hazardous waste at the Facility.

Industrial solid and hazardous waste and/or hazardous constituents identified in the
reports and sample results associated with the Facility, if not properly managed, may
pose an unacceptable risk to human health and/or the environment.
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24.

25.

26,

The Risk Evaluation supports the designation of the Class 2 landfill at the Facility as a
CAMU, and such designation is a protective, effective, reliable and cost-effective method
of managing the CAMU-eligible waste that remains at the Facility.

The following wastes are CAMU-eligible wastes that are authorized to be contained in
the Class 2 landfill: the treated slag that currently exists in cells 1 through 12, waste in
the Treated Slag Piles that meets Class 2 specifications, the re-treated slag that is
currently contained in nine roll-off boxes located within the footprint of the Class 2
landfill at the Facility, and the Class 2 non-hazardous remediation waste associated with
clean-up activities for VCP No. 2541 (J Parcel) and other Class 2 remediation waste
approved in the Final Closure Plan.

The information in the Risk Evaluation provides support for the conclusion that the
Class 2 landfill satisfies all applicable regulatory criteria for its designation as a CAMU
under 30 TEX. ADMIN. CODE ch. 335 and 40 C.F.R. § 264.552(c).

II. CONCLUSIONS OF LAW

Respondent is subject to the jurisdiction of the TCEQ pursuant to TEX. HEALTH & SAFETY
CODE ch. 361 and the rules of the Commission.

As evidenced by Finding of Fact No. 3.a., Respondent failed to obtain a permit or other
authorization and meet the requirements for storage of hazardous waste in waste piles,
in violation of 30 TEX. ADMIN. CODE §§ 335.2, 335.43, 335.152(a)(10) and 335.431; 40
C.F.R. §8§ 264.13, 264.250, 264.251, 264.252, 264.253, 264.254, 264.258, 268.50(a) and
268.50(c); and IHW Permit No. 50206, General Facility Standards, C.1.d.

As evidenced by Finding of Fact No. 3.b., Respondent failed to obtain a permit or other
authorization to store hazardous waste, in violation of 30 TEX. ADMIN. CODE §8§ 335.2 and
335.43; and IHW Permit No. 50206, General Facility Standards, C.1.d.

As evidenced by Finding of Fact No. 3.c., Respondent failed to store and manage
authorized waste in a permitted unit, in violation of 30 TEX. ADMIN. CODE § 335.152;
and IHW Permit No. 50206, Wastes and Waste Analysis, B.1, B.4 and C.1.f.

As evidenced by Finding of Fact No. 3.d., Respondent failed to label hazardous waste
containers with the beginning date of accumulation and with the words “Hazardous
Waste,” in violation of 30 TEX. ADMIN. CODE § 335.69(a)(2) and (a)(3) and 40 C.F.R.
§ 262.34(a)(2) and (a)(3).

As evidenced by Findings of Fact No. 3.e., Respondent failed to obtain a permit for
disposal of hazardous waste and meet the LDR UTS for that waste, in violation of 30
TEX. ADMIN. CODE §§ 335.2 and 335.431 and 40 C.F.R. §§ 268.34(b) and 268.40.

As evidenced by Findings of Fact No. 3.f., Respondent failed to conduct a proper
hazardous waste determination and waste classification and completely characterize
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10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

waste for the purpose of meeting LDRs, in violation of 30 TEX. ADMIN. CODE §8§ 335.62,
335.503(a), and 335.504 and 40 C.F.R. §§ 262.11.

Certain materials found at the Facility are industrial solid and/or hazardous waste,
and/or hazardous constituents as defined by § 1004(5) of the Resource Conservation and
Recovery Act (“RCRA™), § 3001 of RCRA, 40 C.F.R. Part 261, TEX. HEALTH & SAFETY
CODE ch. 361, and 30 TEX. ADMIN. CODE ch. 335.

Industrial solid and/or hazardous waste, hazardous substances, and/or hazardous
constituents were disposed of at the Facility.

There is and/or has been a release of industrial solid and/or hazardous wastes, and/or
hazardous constituents into the environment from the Facility.

The Class 2 Landfill CAMU designated by this Order is consistent with RCRA and TEX.
HEALTH & SAFETY CODE ch. 361 and is necessary to protect human health and/or the
environment.

As evidenced by Findings of Fact Nos. 9 and 10, the Class 2 landfill’s composite liner
meets the CAMU requirements for liners, in accordance with 40 C.F.R.
§ 264.552(e)(3)(D). '

As evidenced by Findings of Fact Nos. 11 and 12, the Class 2 landfill’s leachate collection
system meets the CAMU requirements for leachate collection systems, in accordance
with 40 C.F.R. § 264.552(e)(3)(1).

As evidenced by Findings of Fact Nos. 13 and 14, the cap on cells 1 through 9 of the Class
2 landfill meets the CAMU requirements for a cap, in accordance with 40 C.F.R.
§ 264.552(e)(6)(iv).

Pursuant to 40 C.F.R. § 264.552(e)(4)(v) and as evidenced by Findings of Fact Nos. 15
and 16, the waste currently in cells 1 through 12 of the Class 2 landfill meets adjusted
treatment standards when properly contained in the Class 2 landfill.

As evidenced by Finding of Fact No. 25, the materials to be consolidated or placed into
the Class 2 landfill CAMU are “CAMU-eligible wastes,” as defined by 40 C.F.R.
§ 264.552.

Asrequired by 40 C.F.R. § 264.552(d), and as evidenced by Findings of Fact Nos. 9
through 18 and 24 through 26, the Risk Evaluation provides sufficient information to
enable the TCEQ to designate the Class 2 landfill at the Facility a CAMU (Attachment A,
“Planned Cap Extent”) and to ensure that the criteria for this CAMU designation under
40 C.F.R. § 264.552 and 30 TEX. ADMIN, CODE ch. 335 have been satisfied.

Pursuant to TEX. WATER CODE § 7.051, the Commission has the authority to assess an
administrative penalty against Respondent for violations of statutes within the
Commission’s jurisdiction; for violations of rules adopted under such statutes; or for
violations of orders or permits issued under such statutes.

Pursuant to TEX. WATER CODE § 7.073, the Commission has the authority to assess an
administrative penalty against Respondent and order Respondent to take corrective
action.
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20.

As evidenced by Finding of Fact No. 7.d., Exide Technologies filed a petition for
bankruptcy relief pursuant to Chapter 11 of the United States Code. The Automatic Stay
imposed by the Bankruptcy Code [specifically, 11 U.S.C. Section 362(a)] does not apply
to the commencement or continuation of an action or proceeding by a governmental unit
to enforce such governmental unit’s police or regulatory power, by virtue of the exception
set out at 11 U.S.C. Section 362(b)(4). Accordingly, TCEQ [a governmental unit as
defined under 11 U.S.C. Section 101(27)] is expressly excepted from the automatic stay in
pursuing enforcement of the State’s environmental protection laws, and in seeking to
liquidate its damages for such violations. A Bankruptey Rule 9019 Motion (“9019
Motion”) has or will be filed with the U.S. Bankruptcy Court for the District of Delaware,
in which the Debtor’s bankruptcy case is pending (case number: 13-11482), requesting
authorization for Exide’s entry into this Order and approval of the compromise and
settlement of this enforcement action, expressly conditioned on approval by the TCEQ
Commissioners.

An administrative penalty in the amount of two million four hundred fifty-one thousand
nine hundred eighty-four dollars ($2,451,984.00), is justified by the facts recited in this
Order, and considered in light of the factors set forth in Tex. Water Code § 7.053.

III. ORDERING PROVISIONS |

NOW, THEREFORE, THE TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

ORDERS that:

1.

Respondent is assessed an administrative penalty in the amount of two million four
hundred fifty-one thousand nine hundred eighty-four dollars ($2,451,984.00), as set
forth in Section II, Paragraph 20 above, for violations of TCEQ rules and state statutes,
such penalty to be treated and allocated as set forth in an order of the Bankruptcy Court
approving such treatment and allocation. The assessment of this administrative penalty
and Respondent’s compliance with all the terms and conditions set forth in this Order
completely resolve only the violations set forth by this Order in this action. However, the
Commission shall not be constrained in any manner from requiring corrective actions or
penalties for other violations that are not raised here. Payments for the portion of the
administrative penalty determined by the Bankruptey Court order approving the
compromise to be entitled to administrative expense priority shall be made payable in
accordance with the terms of that order.

Respondent shall undertake the following technical requirements:

a. Immediately upon the effective date of this Order, implement procedures to
ensure the use of waste handling practices that comport with 30 TEX. ADMIN.
CODE chs. 330 and 335 during Facility closure and remediation;

b. Conduct proper hazardous waste determinations and waste classifications and
_characterize waste generated during Facility closure and remediation for the
purpose of meeting applicable LDRs, in accordance with 30 TEX. ADMIN. CODE
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§8 335.2, 335.62, 335.431, 335.503, and 335.504 and 40 C.F.R. § 262.11, 264.13,
268.7, 268.34, and 268.40;

Conduct all work associated with this Order in a manner that will employ good
housekeeping practices and dust suppression measures that will minimize to the
greatest extent practicable air emissions of particulate matter and lead.
Respondent shall evaluate air monitoring data from the monitoring system and
shall also use E-BAM monitors to monitor air quality while potentially dust
generating work is being conducted. Respondent shall dedicate one person with
the authority to stop work to monitor the E-BAM alarms, take go-minute block
readings from the E-BAM monitors, and monitor the wind direction and wind
speed with a localized meteorological station. If sustained wind speed (the wind
speed obtained by averaging the measured values over a ten-minute period)
exceeds 20 miles per hour, all waste disturbing activities must cease until the
sustained wind speed declines to 20 miles per hour or lower for at least 15
consecutive minutes. Multiple (three or more) E-BAM monitors shall be located
in the vicinity of the Class 2 landfill according to wind direction, so as to
adequately monitor air quality downwind of the work. Additionally, air samples
shall be collected every other day, beginning with the first day of work, with high
volume pumps that draw approximately 10 liters of air, and analyzed for metals
concentrations, including lead and cadmium. Respondent will adhere to the
following portions of the previously TCEQ approved (dated January 31, 20183, as
revised) Perimeter Air Monitoring Plan for Response Actions at the Class 2 Non-
Hazardous Waste Landfill (“Perimeter Air Monitoring Plan”): the procedures
relating to stop-work levels for wind (p. 5), and the procedures and stop-work
levels relating to “Initial Action Levels and Response,” Table 1 (p. 9). Respondent
shall also comply with the provisions of 30 Tex. Admin. Code § 106.533 (Air
Quality Permit by Rule for Remediation);

Within 40 calendar days of the later of the (i) effective date of this Order, or (ii)
the date Respondent receives approval of the Sampling and Analysis Plan from
the Executive Director, initiate installation and maintain an interim cover
consisting of either one foot of clean fill material or an HDPE membrane at least
8-mil thick and secured in place for cells 10 through 12 of the Class 2 landfill in
order to minimize emissions of particulate matter and lead from the open areas
of these cells; and

Within 15 days after completion of the installation of the interim cover required
by Ordering Provision No. 2.d., submit the construction details of the interim
cover and an operation and maintenance plan for the interim cover to the
Executive Director for approval. Respondent shall respond to any comments or
changes requested by the Executive Director concerning the interim cover and
the operation and maintenance plan within 15 days of receiving such requests.
The construction details and operation and maintenance plan shall be submitted
to:
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Industrial and Hazardous Waste Permits Seetion
Waste Permits Division, MC 126

Texas Commission on Environmental Quality
P.O. Box 13087

Austin, Texas 78711-3087

with copies to:

Remediation Division, MC 225

Texas Commission on Environmental Quality
P.O. Box 13087

Austin, Texas 78711-3087

Order Compliance Team

Enforcement Division, MC 149A

Texas Commission on Environmental Quality
P.O. Box 13087

Austin, Texas 78711-3087

Waste Section Manager

Dallas/Fort Worth Regional Office

Texas Commission on Environmental Quality
2309 Gravel Drive

Fort Worth, Texas 76118-6951

f. With respect to the Treated Slag Piles:

i

ii.

Within 50 days of the later of (A) the effective date of this Order, or (B)
the date Respondent receives approval of the Sampling and Analysis Plan
from the Executive Director, implement the Sampling and Analysis Plan;
and

Within 80 days of the later of (A) the effective date of this Order, or (B)
the date Respondent receives approval of the Sampling and Analysis Plan
from the Executive Director, dispose of the Treated Slag Piles located
within the east and west sides of the Class 2 landfill, utilizing dust
suppression procedures that will minimize air emissions of particulate
matter and lead. Such disposal may occur: (1) in the Class 2 landfill if the
waste meets the definition of Class 2 waste in 30 TEX. ADMIN. CODE ch.
335, and/or (2) at a facility authorized to accept the waste, in accordance
with the results of the Sampling and Analysis Plan. If any portion of the
waste is placed in the Class 2 landfill, Respondent shall cover such waste
daily with an interim cover consistent with that specified in Ordering
Provision No. 2.d.
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h.

Within 75 days after the later of the (A) effective date of this Order, or (B) the
date Respondent receives approval of the Sampling and Analysis Plan from the
Executive Director, submit written certification in accordance with Ordering
Provision No. 2.w. below, to demonstrate compliance with Ordering Provisions
Nos. 2.a. through 2.1,

Within 120 days after the effective date of this Order, submit for Executive
Director review and approval a Final Closure Plan for the Class 2 Landfill CAMU
(“Final Closure Plan™), demonstrating how the Class 2 Landfill CAMU will be
closed in accordance with 40 C.F.R. §§ 264.112 and 264.552. The Final Closure
Plan shall include:

(1)

(2)

(3)

(4)

The design criteria and basis of the final closure method(s) with
detailed descriptions of both how the Class 2 Landfill CAMU will
be closed and how such closure will be conducted to meet the
requirements of 40 C.EF.R. 8§ 264.112 and 264.552 and Ordering
Provision No. 2.h.(3);

Detailed descriptions of groundwater monitoring, leachate
collection, and storm water run-on and run-off control, and any
other activity necessary to ensure that such closure meets the
elements of 40 C.F.R. §§ 264.112 and 264.552;

Detailed final engineering design plans for the cap to be installed
on cells 10-15. The cap shall comply with the requirements of 40
C.F.R. § 264.552 and shall be fully integrated with the existing cap
over cells 1-9 so as to provide a unified cap over the entire landfill.
For cells 10-15, the cap shall, at a minimum, consist of a multi-
layer final cover system (“MLFCS”) as follows:

i, A 3-foot thick layer of compacted clay or an equivalent
geosynthetic clay liner (“GCL”) system;

ii. A geomembrane as approved by the Executive Director
installed over the compacted clay (or GCL) surface;

iii. A geotextile will be placed on top of the geomembrane;

iv. A 1.5-foot thick layer of general clean fill material will be
placed on top of the geotextile; and

V. A 1.5-foot thick layer of topsoil would then be placed above
the general clean fill layer and hydroseeded;

A quality assurance/quality control plan to be followed during
implementation of the final closure method(s);
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11.

(5) A description of waste management practices to be followed
during implementation of the final closure method(s), including
removal and decontamination of equipment and devices used in
the CAMU waste management and closure activities;

(6) Contingency plans and procedures to be followed during-
implementation of the final closure method(s);

)] Detailed operation and maintenance plans;

(8) Detailed monitoring plans, including air monitoring and dust
suppression plans, for the final closure method(s);

(9)  Animplementation and activity schedule for the final closure
method(s); and

(10) A copy of the Risk Evaluation referenced in Finding of Fact No. 7.

Within 120 days after the effective date of this Order, publish the Final Closure
Plan on the Exide Technologies Frisco Recycling Center Closure community
notice website, currently located at http://www.exidefriscoclosure.com, and
provide the opportunity to submit written comments on the Final Closure Plan
for a period of 30 days after the plan is published.

Within 120 days after the effective date of this Order, publish notice of the Final
Closure Plan in a newspaper that serves the community in which the Facility is
located and provide the opportunity to submit written comments on the Final
Closure Plan for a period of 30 days after the notice is published.

Within 30 days after the end of the comment period in Ordering Provisions Nos.
2.i. and 2.j., prepare and submit to the Executive Director a response to the
public comments received regarding the Final Closure Plan. Such response shall
be simultaneously published on the Exide Technologies Frisco Recycling Center
Closure community notice website, referenced in Ordering Provision No. 2.i.

Any samples of waste and environmental media collected pursuant to this Order
shall be collected and analyzed in accordance with the latest edition of EPA
Guidance SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods, or other agency-approved methods. '

Any engineered designs and/or plans submitted to the TCEQ pursuant to this
Order shall be sealed by a Professional Engineer licensed by the State of Texas.

Any geological designs, reports, and/or plans submitted to the TCEQ pursuant to

. this Order shall be sealed by a Professional Geologist licensed by the State of

Texas.
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Financial assurance for closure and post closure for the Class 2 landfill is
required to be posted by September 7, 2015, in the amount of nine hundred
thousand dollars ($900,000.00) for closure and nine hundred thousand dollars
($900,000.00) for post-closure care. To the extent one or more approved
financial assurance mechanisms are not already in place for the closure and post-
closure care for the Class 2 landfill, provide financial assurance for the remaining
amount for closure and/or post-closure care, as applicable, by September 7, 2015.
The financial assurance mechanisms shall be in an amount sufficient to cover the
cost of implementation of the proposed final closure method(s) by a third party
and any requisite post-closure care, and shall be a financial assurance mechanism
approved by the TCEQ that complies with applicable provisions of 30 Tex.
Admin. Code chs. 37 and 335. The financial assurance mechanism shall be
submitted to:

Financial Assurance Team

Revenue Operations Section, Financial Administration Division, MC 184
Texas Commission on Environmental Quality

P.0. Box 13087

Austin, Texas 78711-3087

with copies to:

Industrial and Hazardous Waste Permits Section
Waste Permits Division, MC 126

Texas Commission on Environmental Quality
P.O. Box 13087

Austin, Texas 78711-3087

Remediation Division, MC 225

Texas Commission on Environmental Quality
P.0O. Box 13087

Austin, Texas 78711-3087

Order Compliance Team

Enforcement Division, MC 140A

Texas Commission on Environmental Quality
P.O. Box 13087

Austin, Texas 78711-3087

Waste Section Manager

Dallas/Fort Worth Regional Office

Texas Commission on Environmental Quality
2309 Gravel Drive

Fort Worth, Texas 76118-6951

The Executive Director will review the Final Closure Plan. During this review,
Respondent shall respond completely and adequately, in good faith, to any
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comments or changes requested by the Executive Director concerning the
submitted Final Closure Plan within ten business days after the date of such
requests, or by another deadline specified by the Executive Director in writing.

Within 65 days after the submission of the Final Closure Plan, submit written
certification in accordance with Ordering Provision No. 2.w., to demonstrate the
timely submission of the Final Closure Plan under Ordering Provision No. 2.h.
and compliance with Ordering Provisions Nos. 2.1., 2.j., 2.k., and 2.0.

Initiate implementation of the final closure method(s) for the Class 2 Landfill
CAMU in accordance with the schedule in the Final Closure Plan as approved by
the Executive Director.

Within 10 days after initiating implementation of the Final Closure Plan for the
Class 2 Landfill CAMU, submit written certification in accordance with Ordering
Provision No. 2.w., below, to demonstrate compliance with Ordering Provision
No. 2.r.

Within 30 days after approval of the Final Closure Plan for the Class 2 Landfill
CAMU by the Executive Director, amend the financial assurance mechanism
required by Ordering Provision No. 2.0. to comport with the approved final
closure method(s) in the Final Closure Plan, and any other changes required by
the Executive Director. Such amendment shall be submitted as set forth in
Ordering Provision No. 2.0.

Within 45 days after approval of the Final Closure Plan for the Class 2 Landfill
CAMU by the Executive Director, submit written certification in accordance with
Ordering Provision No. 2.w., to demonstrate compliance with Ordering Provision
No. 2.t.

Within 15 days after completion of closure as specified in the Final Closure Plan,
submit written certification in accordance with Ordering Provision No. 2.w., to
demonstrate compliance with the closure requirements set forth in the approved
Final Closure Plan.

The certifications required by these Ordering Provisions shall be accompanied by
detailed supporting documentation, including photographs, receipts, and/or
other records, shall be signed by Respondent, and shall include the following
certification language:

"I certify under penalty of law that this document and all attachments
were prepared under my direction or supervision in accordance with a
system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware that there
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are significant penalties for submitting false information, including the
possibility of fines and imprisonment for knowing violations."

The certifications and supporting documentation shall be submitted to:

Order Compliance Team

Enforcement Division, MC 149A

Texas Commission on Environmental Quality
P.O. Box 13087

Austin, Texas 78711-3087

with a copy to:

Waste Section Manager

Dallas/Fort Worth Regional Office

Texas Commission on Environmental Quality
2309 Gravel Drive

Fort Worth, Texas 76118-6951

3. Ordering Provision No. 3.a. of TCEQ Agreed Order Docket No. 2011-1712-IHW-E is
terminated by this Order.

4. Respondent shall plan, implement, perform, and complete all actions required by this
Order in accordance with the standards, criteria, specifications, requirements, and
schedules set forth herein.

5. All relief not expressly gfanted in this Order is denied.

6. The provisions of this Order shall apply to and are binding upon Respondent.
Respondent is ordered to give notice of the Order to personnel who maintain day-to-day
control over the Facility operations referenced in this Order.

7. The provisions of this Order (other than Ordering Provision No. 1 which will be governed
by the 9019 Motion and the Bankruptey Court’s order of approval of such motion),
including but not limited to, financial assurance requirements, shall be binding upon any
successor and assign that holds title to the property on which the Class 2 landfill is
located, including any Reorganized Debtor under the Debtor’s confirmed Plan of
Reorganization.

8. If Respondent fails to comply with any of the Ordering Provisions in this Order within
the prescribed schedules, and that failure is caused solely by an act of God, war, strike,
riot, or other catastrophe, Respondent’s failure to comply is not a violation of this Order.
Respondent shall have the burden of establishing to the Executive Director's satisfaction
that such an event has occurred. Respondent shall notify the Executive Director within
seven days after Respondent becomes aware of a delaying event and shall take all
reasonable measures to mitigate and minimize any delay.
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10.

11,

12.

13.

14.

The Executive Director may grant an extension of any deadline in this Order or in any
plan, report, or other document submitted pursuant to this Order, upon a written and
substantiated showing of good cause. The parties understand that the speed of work may
be impacted by dust suppression efforts and by uncontrollable delays in permitting
processes, but this understanding does not negate the requirement to submit a written
extension request. All requests for extensions by Respondent shall be made in writing to
the Executive Director. Extensions are not effective until Respondent receives written
approval from the Executive Director. The determination of what constitutes good cause
rests solely with the Executive Director. Extension requests shall be sent to the Order
Compliance Team at the address listed above. When a deadline under this Order falls on
a weekend or state holiday, such deadline shall be deemed to be the next business day.

The Executive Director may refer this matter to the Office of the Attorney General of the
State of Texas ("OAG") for further enforcement proceedings without notice to the
Respondent if the Executive Director determines that the Respondent has not complied
with one or more of the terms or conditions in this Order.

The provisions of this Order are deemed severable, and, if a court of competent
jurisdiction or other appropriate authority deems any provision of this Order
unenforceable, the remaining provisions shall be valid and enforceable,

This Order shall terminate five years from its effective date or upon compliance with all
the terms and conditions set forth in this Order, whichever is later.

In accordance with TEX. WATER CODE §7.071, this Order, issued by the Commission, shall
not be admissible against Respondent in a civil proceeding, unless the proceeding is
brought by the OAG to: (1) enforce the terms of this Order; or (2) pursue violations of a
statute within the Commission’s jurisdiction, or of a rule adopted or an order or permit
issued by the Commission under such a statute. This Order may be admissible if offered
by Respondent in a proceeding to confirm, establish or prove: the entry of this Order; the
scope of this settlement including the actions required of Respondent under this Order;
the final administrative resolution of violations covered by this Order; and the payment
by Respondent of a penalty under this Order.

This Order may be executed in separate and multiple counterparts, which together shall
constitute a single instrument. Any page of this Order may be copied, scanned, digitized,
converted to electronic portable document format ("pdf"), or otherwise reproduced and
may be transmitted by digital or electronic transmission, including but not limited to
facsimile transmission and electronic mail. Any signature affixed to this Order shall
constitute an original signature for all purposes and may be used, filed, substituted, or
issued for any purpose for which an original signature could be used. The term
"signature" shall include manual signatures and true and accurate reproductions of
manual signatures created, executed, endorsed, adopted, or authorized by the person or

. persons to whom the signatures are attributable. Signatures may be copied or

reproduced digitally, electronically, by photocopying, engraving, imprinting,
lithographing, electronic mail, facsimile transmission, stamping, or any other means or
process which the Executive Director deems acceptable. In this paragraph exclusively,
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(1A nn "

the terms "electronic transmission," "owner," "person,"” "writing," and "written" shall
have the meanings assigned to them under TEX. BUS. ORG. CODE § 1.002.

Pursuant to 30 Tex. Admin. Code § 70.10(b) and Tex. Gov't Code § 2001.142, the
effective date of this Order is the date of hand delivery of the fully executed Order to
Respondent, or three days after the date on which the Commission mails a copy of the
fully executed Order to Respondent, whichever is earlier. The Chief Clerk shall provide a
copy of the fully executed Order to each of the parties. Notwithstanding anything to the
contrary herein, the effectiveness of this Order is subject to Bankruptcy Court approval.

IV. DESIGNATION OF THE CLASS 2 LANDFILL CAMU
Now, therefore, the TCEQ further orders that:

In making this CAMU designation, the Executive Director has considered all
relevant factors specified under 40 C.F.R. Part 264, Subpart S, and 30 TEX. ADMIN. CODE
ch. 335. The Risk Evaluation demonstrates how the Class 2 Landfill CAMU will be
consistent with applicable and relevant regulatory standards and serves as the basis for
the Executive Director’s CAMU designation ordered herein. Based on these
considerations, the Executive Director hereby concludes that the construction,
operation, and closure of the Class 2 Landfill CAMU at the Facility, as described in the
Risk Evaluation and this Order, and as will be incorporated in the permit amendment
and associated permit process, is a reliable and cost-effective method of managing Class
2 CAMU-eligible wastes from the ongoing decommissioning and remediation projects
listed in Finding of Fact No. 25 or any other Facility CAMU-eligible wastes which may be
approved or conditionally approved for disposal in the CAMU by the Executive Director.
The actions contemplated under this Order are consistent with RCRA and TEX. HEALTH
& SAFETY CODE ch. 361, are protective of human health and the environment, and are
hereby approved by the Commission.

The unit included and incorporated into the designated CAMU is the Class 2 landfill
(Attachment A, “Planned Cap Extent”).

Within 180 days after approval by the Executive Director of the Final Closure Plan for
the Class 2 Landfill CAMU, Respondent shall submit all applicable parts of a Part B
application as an amendment to the previously submitted Renewal Application for the
Facility to incorporate this new CAMU unit and address the post-closure care and re-
noticing related to the Class 2 Landfill CAMU ih accordance with or following the
requirements of 30 TEX. ADMIN. CODE chs. 281, 305, and 335, as applicable. If required,
a Post Closure Authorization Application shall be submitted as a modification to TCEQ
IHW Permit No. 50206. Respondent shall also file any other permit modifications that
become necessary during the course of the currently ongoing plant decommission for
corrective action, closure and post-closure care with or in advance of the modification
application for the Class 2 landfill post-closure care. The Post Closure Authorization
Application shall be submitted to the addresses set forth in Ordering Provision 2.e.




Exide Technologies
DOCKET NO. 2013-2207-IHW-E
Page 17

3. Until the Post Closure Authorization, which will apply reporting provisions, is effective,
Respondent shall provide information on the status of CAMU activities, including post-
closure activities, in annual reports that shall be filed on January 25 of each year,
beginning January 25, 2016.

4. Respondent shall require that all of its contractors, subcontractors, laboratories, and
consultants retained to conduct or monitor any portion of the work performed under this
Order will comply with the terms of this Order.

5. Respondent shall be responsible for and liable for completing all of the obligations under
this Order, regardless of whether the activities specified herein are to be performed by
employees, agents, contractors, or consultants of the Respondent, or by employees,
agents, contractors, or consultants of any party to whom the property is transferred
before or after execution of this Order.

6. Any documents transferring ownership and/or operations of the Facility from
Respondent to a successor-in-interest shall include written notice and a copy of this
Order. Respondent shall provide written confirmation of the notice and a copy of this
Order being provided to the new owner and/or operator and, except for transfer to the
Reorganized Debtor, written notice of the transfer of ownership and/or operations of the
Facility to TCEQ no less than ninety (90) days prior to the transfer consistent with
requirements set out in 30 TEX. ADMIN. CODE §305.64(g). Transfer of any of the
obligations of Respondent under this Order to any third party is subject to approval by
the Executive Director, except for transfer to the Reorganized Debtor.
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SIGNATURE PAGE
TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

 Jommission

77@%:% ’R, AL

For the Exetutive DiréctaT Date q

I understand that by entering into this Order, Exide Technologies waives certain procedural
rights, including, but not limited to, the right to formal notice of violations addressed by this
Order, notice of an evidentiary hearing, the right to an evidentiary hearing, and the right to
appeal. I agree to the terms of the Order in lien of an evidentiary hearing. This Order
constitutes full and final adjudication by the Commission of the violations set forth in this
Order.

I also understand that failure to comply with the Ordering Provisions, if any, in this order may
result in:

. A negative impact on compliance history;

. Greater scrutiny of any permit applications submitted;

. Referral of this case to the Attorney General's Office for contempt, injunctive relief,
additional penalties, and/or attorney fees;

. Increased penalties in any future enforcement actions;

. Automatic referral to the Attorney General’'s Office of any future enforcement actions;
and

. TCEQ seeking other relief as authorized by law.

ntsification of any compliance documents may result in eriminal prosecution,

| 2 Ploneds 22,5

Date
P A Damaska EVP_§ O fw
Name (Printed or typed) Title

Authorized Representative of
Exide Technologies (subject to Bankruptey Court approval)

O  Ifmailing address has changed, please check this box and provide the new address below;
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EXECUTIVE SUMMARY

A Class 2 landfill is located on the northern portion of Exide Technologies’ (Exide’s) Frisco Recycling
Center (FRC) in Frisco, Texas. This landfill accepted treated slag from on-site lead battery recycling
operations. The recycling operations used two furnaces to melt the lead-bearing components of batteries
to produce lead bullion and a slag by-product. When cooled, slag is a fused (rock-like) material that
contains concentrations of lead and other metals that are relatively immobile due to the fused nature of
the material (after cooling). The slag was treated with reagents to immobilize metals in the slag prior to
placement in the landfill. The treatment of the slag typically used cement in addition to reagent, which
resulted in the slag curing to a concrete-like consistency. Operations at the FRC ceased as of November
30, 2012 and no slag has been generated since then. Most of the FRC has been demolished with the
only remaining buildings being an administrative office building, a wastewater treatment building, and a

crystallizer (which is part of the wastewater treatment operation).

The landfill was designed with a multi-layer bottom liner and multi-layer capping system to prevent
release of landfill contents to the environment. The landfill consists of a series of 15 cells: cells 1 through
9 are full and capped, cells 10 through 12 received treated slag waste but are not full and remain open,
and cells 13 through 15 are part of a partially constructed expansion. Cells 13 through 15 will have to be
completed to finish out the original landfill design and create necessary slopes for final closure of the
landfill. No wastes have been placed in cells 13 through 15 to date. Treated slag was routinely analyzed
to confirm applicable treatment standards (Universal Treatment Standards [UTS]) were met. A small
fraction of analytical results during the period when the capped cells 1 through 9 were in operation were
above the UTS for lead and/or cadmium, and a small subset of those were also above the concentrations
for characterization as hazardous waste. Exide conducted an in-place sampling investigation of cells 10
through 12, the results of which indicated that portions of the treated slag in cells 10 through 12 were
above the UTS for lead and/or cadmium, primarily in the 0 to 0.5 foot depth and at greater depths in a few
discrete areas. A smaller subset of these materials above the UTS was also above the concentrations for

characterization as hazardous waste.

Exide conducted a pilot test, following approval of a work plan by the Texas Commission on
Environmental Quality (TCEQ). Exide excavated and retreated a portion of the material in cells 10
through 12 that was above the UTS to determine whether it would be feasible to excavate, retreat, test,
and re-deposit this material in cells 10 through 12. For the pilot test, large equipment crushed limited
areas of the material to break it loose and then further crushed it to a size suitable for retreatment.
Because of conflicting analytical results from different laboratories received during the pilot test program,

the retreatment project was suspended at the direction of TCEQ.

&f E Golder
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RISK EVALUATION

This risk evaluation is being conducted to evaluate potential remedial alternatives for insufficiently treated
material in the Class 2 landfill in a systematic and comprehensive manner to determine which alternative
provides the best balance of the criteria evaluated, with the primary criteria being minimization of short-

term and long-term risks to human health and the environment, and implementability.

Three remedial alternatives for the Class 2 landfill were identified for detailed risk evaluation. The three

alternatives are:

B Alternative 1: Closure in Place — This alternative assumes the landfill would be closed
in place and there would be no excavation or crushing of the material currently in the
landfill. Remaining capacity in the cells that have not yet been capped and those
currently being constructed will be used for disposal of Class 2 wastes including treated
slag that has been accumulated at the FRC pending a decision regarding the remediation
requirements for the Class 2 landfill and wastes generated at the FRC during site closure
and remediation activities. When the remaining capacity is filled, the open cells will be
covered with a multi-layer cap, including compacted clay, a liner, general clean fill, and a
hydroseeded topsoil layer like that used for the capped cells. The implementation of this
remedy is assumed to occur over a 3 to 4 month period once the remaining capacity is
filled. Long-term cover maintenance and inspections would be conducted.

B Alternative 2: On-Site Ex Situ Retreatment — This alternative assumes that the
material in the landfill (an estimated volume of 130,000 cubic yards [yd3] of concrete-like
material) would be excavated, crushed on-site to a specified size fraction, retreated on-
site, tested to confirm adequate treatment, and placed back in the landfill. An additional
estimated 25,000 yd3 of cover and liner material would be removed from the Class 2
landfill, and also treated on-site as necessary before placement back in the landfill. The
remaining capacity of the landfill would then be used for Class 2 wastes including treated
slag that has been accumulated at the FRC pending decision on the remediation
requirements for the Class 2 landfill and wastes generated during site closure and
remediation activities and then capped as described in Alternative 1. It is assumed that
this excavation and retreatment would occur over a 2-year period, plus 3 to 4 months to
replace the cap on the landfill. Long-term cover maintenance and inspections would be
conducted.

B Alternative 3: Excavation and Off-Site Retreatment and Disposal — This alternative
assumes that all of the treated slag material in the landfill (an estimated volume of
130,000 yd® of concrete-like material) would be broken to allow excavation, excavated
and loaded into haul trucks, and that this material and impacted portions of the cover/liner
material (an aggregate volume of 155,000 yd®) would be transported to a permitted
hazardous waste facility for crushing, retreatment, and disposal. An estimated 15,500
truckloads would be required to transport the material to the permitted off-site disposal
facility at a rate of about 21 to 42 trucks per day. The nearest permitted off-site disposal
facility identified to date that currently would accept this material is 250 miles from the
Exide facility. It is assumed that this alternative would occur over a 1.5- to 3-year period.

Conceptual site models (CSMs) were developed for each alternative to enable analysis of each aspect of
the activities, including identification of potential routes of exposure to human and ecological receptors,

potential hazards associated with the activities, and potential effects to the surrounding environment. The

elements identified in the CSMs are categorized into the following primary criteria:
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B Long-Term Risks — This criterion addresses the potential risks remaining after
implementation of the remedy has been completed, including risks to the community,
ecological receptors, and future site workers. This includes the consideration of the long-
term reliability of the alternatives at reducing risks.

B Short-Term Risks — This criterion addresses potential risks while the alternative is being
implemented, including risks to site workers, the community, and ecological receptors.
For example, evaluations include potential health effects to the community from
emissions of construction dust, including potentially lead/metal-bearing dust, truck
emissions, traffic, transportation risks, potential health effects to site workers from

exposure to materials in the landfill, safety risks from construction activities, etc.

B Implementability — This criterion addresses the feasibility of and the degree of difficulty in

implementing the remedial alternatives, technically and administratively.

Costs of implementation are relevant and presented for consideration.

For each exposure route/hazard and receptor combination, the likelihood of occurrence is evaluated on a

scale of one (almost certain likelihood) to five (rare likelihood). Then the consequence of the exposure, if

it were to occur, is evaluated on a scale of one (critical consequence) to five (minimal consequence).

These two semi-quantitative values, assigned based on best professional judgment, are then multiplied to

calculate CSM risk values (on a scale of 1 to 25) for each long- and short-term exposure/receptor

combination. The risk value scores are categorized as follows:

Table ES-1: Risk Analysis Matrix

Consequence
Minimal Minor Medium | Major | Critical

Likelihood Score 5 4 3 2 1
Rare 5 25 20 10 5
Unlikely 4 20 12 8 4
Possible 3 12 9 6
Likely 2 10 8 4
Almost Certain 1 5 4

Risk

Risk Rating Score
Minimal Risk 19.6 - 25
Minor Risk | 14.6-195 |
Medium Risk 76-14.5
Major Risk 36-75
Critical Risk | 00-35
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Table ES-2: Implementability Matrix

Implementability
Implementability Rating Score
Very High 19.6 - 25
Medium 7.6-14.5
Low 3.6-7.5
Very Low or Negligible _

The CSM risk values are used to develop the Indicator Scores in the risk assessment of the remedial
alternatives. The higher the indicator score, the less likelihood/consequence of the risk for that exposure

route and receptor combination (i.e. the higher the score the more favorable).

In addition to the CSM risk values, which are used to set the Indicator Scores for exposure-related
criteria, several additional non-exposure related criteria (e.g., regulatory compliance, impacts on property
values) were evaluated and assigned Indicator Scores on a scale of 1 (least optimal) to 25 (most optimal).
Examples of how to follow the steps presented in this report for determining the Indicator Scores are

included in Attachment A, Readers’ Guide to Risk Evaluation Scoring.
RESULTS
Alternative 1: Closure in Place

There are minimal to minor risks of long-term effects from human or ecological exposure to lead or other
metals present in the treated slag or associated dust for this alternative because the treated slag would
remain undisturbed in place. This alternative does not involve excavation, crushing or transport activities
that would generate potentially lead/metal-bearing dust. Based on best professional judgment, lead and
other metals in slag material typically demonstrate low mobility. Further, given the analytical data for the
material in the landfill and the landfill design, which includes a multi-layer bottom liner and a multi-layer

cap, it is unlikely that there would be a release to the surrounding environment.

Short-term risks associated with the implementation of this alternative are estimated to be minimal to
minor, and include increases in traffic and on-site machinery. Although some dust may be generated
during implementation (which would be controlled by water trucks and other dust control measures), the
potential for migration of dust to off-site soil would be expected to be dust from clean materials, in contrast
to Alternatives 2 and 3.

Golder

Associates

082414 exide class 2 If report - clean.docx



August 2014 ES-5 13-02086.1012

Alternative 2: On-Site Ex Situ Retreatment

Similar to Alternative 1, there are minimal to minor risks of long-term effects from human or ecological
exposure to landfill material. The material would be retreated and confirmed to be below UTS standards,
and the landfill is designed with both a multi-layer bottom liner and a multi-layer cap. Potential long-term
effects include the risks associated with potential future release from the landfill, which, as with Alternative
1, are unlikely. There are medium risks associated with aerial dispersion and off-site deposition to soils of
lead/metal-bearing construction dust generated from breaking and crushing 130,000 yd3 of concrete-like
treated slag. An additional estimated 25,000 yd3 of cover and liner material would also be removed from

the Class 2 landfill and also treated on-site as necessary before placement back in the landfill.

The material in the landfill would be excavated and crushed on-site, which would result in short-term
generation of potentially lead/metal-bearing dust, truck emissions, increased traffic, and noise. It is
estimated that the total volume of material could be processed in at least a 2-year period, followed by
about 3 to 4 months of capping the landfill area. The crushing and retreatment operations involve an
increase in on-site machinery and the potential for incidents during implementation. The short-term risks
during implementation of this alternative are estimated to be medium for off-site residents and ecological

receptors, to major for on-site remediation workers.

Implementation is expected to require additional development of and agency acceptance of protocols to
demonstrate the effectiveness and reliability of the retreatment and the analytical confirmation that
treatment criteria are met. The generation of potentially lead/metal-bearing dust could result in frequent
reductions in, or temporary cessations of remediation work to properly control dust. In addition, air
permitting authorizations for certain equipment may be required, which may be complicated by the lead
nonattainment status of the area. The potential for generation of lead/metal-bearing dust during the
implementation of this alternative is likely to receive increased scrutiny for regulatory acceptance in light
of the requirement to attain and maintain the lead National Ambient Air Quality Standard (NAAQS).

Alternative 3: Excavation and Off-Site Retreatment and Disposal

There are minimal to minor risks of long-term effects from human or ecological exposure to landfill
material. The potential long-term risks in the vicinity of the Class 2 landfill and along the transportation
route include off-site soil effects from potentially lead/metal-bearing dust generation and deposition
related to on-site breakage, excavation, loading, and hauling of 130,000 yd3 of concrete-like treated slag.
The long-term risks include risks associated with potential future releases at the off-site treatment,
storage and disposal facility (off-site TSD) because the material in the Class 2 landfill would be removed

and placed at that facility. Given that this would be a permitted landfill facility that has met siting and
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engineering regulatory requirements, the risk of releases to the surrounding environment is expected to

be minimal.

The total volume of material to be excavated (which would require some crushing or breaking of the
material to allow excavation and handling) is 155,000 yd3 of landfill material and cover/liner material. This
volume corresponds to 15,500 truckloads that would be hauled 250 miles to the off-site TSD at a rate of

about 21 to 42 trucks per day for a total of 7,750,000 truck miles travelled to implement this alternative.

The potential short-term risks for this alternative at the Class 2 landfill include medium risks to off-site
residents, on-site workers, and ecological receptors related to the generation of potentially lead/metal-
bearing construction dust from breaking and excavation of the concrete-like treated slag material;
medium to major risks to off-site residents and ecological receptors from increased traffic; major risks to
on-site workers from on-site machinery; and medium to major risks from increased noise to off-site
residents, on-site workers, and terrestrial organisms. The potential short-term risks along the
transportation route include minimal to medium risks to off-site residents and ecological receptors from
generation of potential lead/metal-bearing dust, increased traffic, and potential spills of landfill material
during transport to the off-site TSD. The potential short-term risks at the off-site TSD include minor risks
from increased traffic, potential contact with landfill material, and potential chemical incidents (treating the
material). In addition, there are medium risks for on-site workers at the off-site TSD from on-site

machinery, noise, and inhalation of potential lead/metal-bearing dust.

The potential for air and other off-site impacts could negatively affect regulatory approval and community
acceptance of this alternative. The potential for generation of lead/metal-bearing dust during the
implementation of this alternative is likely to receive increased scrutiny for regulatory acceptance in light

of the requirement to attain and maintain the lead NAAQS.
CONCLUSIONS
The main conclusions of this evaluation are:

B For long-term risk minimization, all three alternatives scored as presenting minimal risks
(Scores for Alternatives 1, 2, and 3 are 20.1, 19.7, and 20.7, respectively).

B For short-term risk minimization, Alternative 1 (Closure in Place, score = 23.0) scores 15%
higher than Alternative 2 (On-Site Ex Situ Retreatment, score = 19.5) and 37% higher
than Alternative 3 (Excavation and Off-Site Retreatment and Disposal, score = 14.5).
Alternatives 2 and 3 score lower because they involve removing and processing the
existing waste material, creating the potential for lead/metal-bearing dust generation, and
traffic and noise issues, among other considerations.

B For implementability, Alternative 1 (score = 17.8) scores 30% higher than Alternative 2
(score = 12.5) and 6% higher than Alternative 3 (score = 16.6). The Alternative 2
implementability score is medium, which is lower than the other alternatives because it
involves removing and processing the existing waste material, creating the potential for
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lead/metal-bearing dust generation, developing analytical procedures, more complex
regulatory approval, and community acceptance challenges. The Alternative 3
implementability score is high, but lower than Alternative 1 due to the challenges to be
faced in gaining acceptance for landfill material excavation, lead/metal-bearing dust,
long-distance hauling, retreatment, and disposal.
The long-term risk minimization criteria scores for all three alternatives indicate minimal long-term risk,
with little variability between scores, indicating that all three alternatives have high potential to provide

long-term protection to human and ecological receptors, and the environment.

In contrast, Alternative 1 scores higher than the other two alternatives in the remaining two primary
criteria (short-term risk and implementability). While all three remedial alternatives achieve the long-term
goals of risk minimization, there are some moderate to major concerns in short-term risk management

and implementability for Alternatives 2 and 3.

Short-term risk minimization represents a more substantial concern for Alternatives 2 and 3 than
Alternative 1 due to the intrusive nature of these alternatives, which entail excavation of a substantial
volume of concrete-like landfill material, crushing or breaking the material, loading the material into
containers or trucks, and (for Alternative 3) hauling the material for off-site retreatment and disposal. As a
result, the potential short-term impacts to nearby communities, on-site workers related to emissions of
lead/metal-bearing construction dust, noise, and truck traffic are substantially greater for Alternatives 2
and 3 than for Alternative 1. It should be noted that the scores for short-term risk minimization are
averaged over 42 indicators (which tends to attenuate the individual scores). For Alternative 2 there were
11 indicators scored medium, and 3 indicators scored major; and for Alternative 3 there 11 indicators that

scored medium and 5 indicators that scored major.

Implementability is also a greater concern with Alternatives 2 and 3 than for Alternative 1. An analytical
testing protocol to confirm effectiveness of the retreatment process would likely be necessary and would
need to gain agency concurrence, which poses a challenge for regulatory acceptance. Also, the
generation of potentially lead/metal-bearing dust could result in frequent reductions in, or cessation of
remediation work to properly control dust. In addition, Alternatives 2 and 3 may involve air quality
program implications. Alternative 3 also includes a substantial volume of truck traffic in and out of the
Class 2 landfill and through the local community over an extended period of years, along the expected

250-mile transportation route, which could negatively affect regulatory and community acceptance.

The estimated cost for Alternative 1 (estimated to be less than $2 million) is more than an order of
magnitude less than the estimated cost for Alternative 2 (estimated to be over $30 million), and the cost
for Alternative 3 estimated to be about $80 million) is over twice the cost for Alternative 2, and
approximately 40 times the cost of Alternative 1. Thus Alternatives 2 and 3 entail significantly higher

costs. Despite entailing significantly higher cost, implementation of these higher cost alternatives would
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not achieve a distinguishable difference in long-term risks or the ultimate goal of long-term effectiveness,

and as noted above, would result in increased short-term risks.

Given that all three Alternatives score comparably for long-term risk minimization and Alternative 1 scores
higher than Alternatives 2 and 3 with respect to short-term risk minimization and implementability, from a

risk evaluation standpoint, Alternative 1 is the best option.
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1.0 INTRODUCTION

A Class 2 landfill is located on the northern portion of Exide Technologies’ (Exide’s) Frisco Recycling
Center (FRC) in Frisco, Texas (Figure 1). The Class 2 landfill received treated slag from on-site lead
battery recycling operations.” The recycling operations used a furnace to melt the lead-bearing
components of batteries to produce lead bullion and a slag by-product. When cooled, slag is a fused
(rock-like) material that contains lead and other metals that are relatively immobile due to the fused
nature of the material. The slag was crushed and treated with reagents to further immobilize metals in
the slag prior to placement in the landfill. The treatment of the slag typically used Portland cement in
addition to reagent, which resulted in the slag curing to a concrete-like consistency. The Class 2 landfill
consists of 15 cells, which are not physically separated from each other (i.e., the Class 2 landfill is one
continuous unit divided into 15 areas or cells of relatively equal size starting from the south and moving
north). Cells 1 through 9 are capped. Cells 10 through 12 have additional capacity and remain
uncapped, and cells 13 through 15 are part of a partially constructed expansion. Cells 13 through 15 will
have to be completed to finish the original landfill design and create necessary final slopes for closure of
the landfill.

Under the Resource Conservation and Recovery Act (RCRA), a waste stream must be characterized prior
to disposal. Characterization includes determining whether a waste stream is listed as a hazardous
waste or is a characteristically hazardous waste based on specific regulatory criteria for the
characteristics of toxicity, ignitability, reactivity, or corrosivity. Hazardous wastes that will be land
disposed are required to meet the applicable Universal Treatment Standards (UTS) as prescribed by
United States Environmental Protection Agency (USEPA) in 40 CFR § 268.48. The UTS represent the
maximum level of treatment determined to be technologically achievable by the USEPA. The UTS are

treatment standards rather than risk-based standards.

Metal-bearing slag from the FRC is not a listed hazardous waste and is not otherwise a hazardous waste
unless it exhibits the toxicity characteristic under RCRA (this type of slag does not exhibit the
characteristics of ignitability, reactivity and/or corrosivity). The hazardous waste toxicity characteristic is
evaluated using the toxicity characteristic leaching procedure (TCLP) analysis on waste materials. The
toxicity characteristic criteria for cadmium and lead are TCLP results above 1.0 milligrams per liter (mg/L)
and 5.0 mg/L, respectively. Waste that exceeds the toxicity characteristics for metals when generated
(before treatment) must comply with the UTS after treatment. The UTS for cadmium and lead in metal-
bearing slag are 0.11 mg/L and 0.75 mg/L, respectively. Texas standards for wastes to be placed into
Class 2 landfills, as defined by 30 Texas Administrative Code §335.506, for cadmium and lead are TCLP

' In addition, furnace refractory bricks from occasional maintenance activities were also placed in the
Class 2 landfill.
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results less than 0.50 mg/L and 1.5 mg/L, respectively. However, as-generated material that was

hazardous waste must meet the more stringent UTS for disposal in a Class 2 landfill.

Cells 10 through 12 were the focus of an investigation by Exide and enforcement by the Texas
Commission on Environmental Quality (TCEQ) in 2011 to 2012 to determine whether the material in cells
10 through 12 met applicable treatment standards and to determine the extent of material not meeting
applicable treatment standards. Exide completed an investigation of cells 10 to 12, which is documented
in the Results of Class 2 Non-Hazardous Waste Landfill Investigation Exide Technologies, Inc., North
Landfill, Frisco, Texas (Exide 2012). Some exceedances of applicable treatment standards were
detected. The majority of the sampling results above UTS for lead or cadmium in cells 10 to 12 were
documented in the 0 to 0.5 foot depth interval with discrete areas above the UTS for lead or cadmium
identified at greater depths. A smaller subset of the material in cells 10 through 12 that was above the

UTS was also above the concentrations for characterization as hazardous waste.

Exide submitted a work plan to TCEQ to retreat material in cells 10 through 12 that was above the UTS,
subject to a pilot test to determine whether it would be feasible to excavate, retreat, test, and re-deposit
this material in cells 10 through 12. TCEQ approved this work plan. For the pilot test, large equipment
crushed limited areas of the material to break it loose and then further crushed it to a size suitable for
retreatment. Because of conflicting analytical results received from different laboratories during the pilot

test program, the retreatment project was suspended at the direction of TCEQ.

In 2013, Exide conducted a review of analytical data from the FRC during the period the capped cells (1
to 9) were in operation. While the FRC was operating, Exide followed a protocol for analyzing treated
slag to confirm applicable treatment standards were being met. Such analyses occurred and were
analyzed immediately after treatment. A small fraction of the analytical results during the period when the
capped cells 1 through 9 were in operation were above the applicable UTS for lead and/or cadmium. A
smaller subset of analytical results above the applicable UTS was also above the concentrations for
characterization as hazardous waste. Information regarding cells 1 to 9 was submitted to TCEQ and
USEPA.

Exide retained Golder Associates Inc. (Golder) to evaluate the risks associated with potential remedial
alternatives to address material in the Class 2 landfill above the UTS. A range of potential remedial
alternatives could be implemented. However, for the purposes of this risk evaluation, three remedial

alternatives were selected that are representative of this range of potential alternatives:

B Closure of the landfill in place (closure in place)

B Excavate landfill contents, retreat, and replace in the footprint of the existing landfill
(which would be on-site ex-situ retreatment)
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B Excavate the landfill contents and transfer it to an off-site permitted treatment, storage
and disposal facility (off-site TSD) for retreatment and disposal (excavation and off-site
retreatment and disposal)

While it is possible to develop variations of these representative alternatives, risk evaluations of such
variations are not expected to materially differ from those presented in this report. Therefore, this report
provides a risk evaluation of these three alternatives to determine which alternative provides the best
balance of the criteria evaluated. The risk-based evaluation was developed to allow evaluation of each
alternative using a multi-criteria analysis. This approach is inclusive of the many aspects of the remedial
alternatives related to the surrounding environment, community, and other related elements, as well as
technical and economic factors. In addition, information concerning estimated costs is provided for

comparison purposes.

1.1 Purpose and Scope
The purpose of this risk evaluation is to evaluate potential remedial alternatives for the Class 2 landfill in a
systematic and comprehensive manner to determine which alternative provides the best balance of the

criteria evaluated.
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2.0 APPROACH
The approach for evaluating the three remedial alternatives is summarized in this section. This section
describes the three steps in developing the problem formulation approach: 1) state the problem; 2)

identify the decision parameters; and 3) explain the risk evaluation approach.

State the Problem: The Class 2 landfill contains several cells of treated slag. As described in more
detail in Section 3.2, a small fraction of the analytical results for the treated slag during the period when
the capped cells 1 through 9 were in operation were above the applicable UTS for lead and/or cadmium.
In addition, analytical results of samples collected of in-place slag in cells 10 through 12 indicated that
some treated slag in cells 10 through 12 is above the UTS for lead and/or cadmium with the majority of
that material located near the surface of the material currently in the landfill (i.e., in the 0 to 0.5 foot depth
interval) and discrete areas above the UTS for lead and/or cadmium located at greater depths. A subset
of the analytical results above the UTS was also above the concentrations for characterization as
hazardous waste. Detailed information concerning the specific areas of exceedance is not provided in
this evaluation, as their exact locations do not affect the conclusions described below. Three remedial
alternatives were evaluated to determine which alternative provides the best balance of the criteria

evaluated.

It is possible that the three selected remedies could be implemented only in cells 10 through 12, or,
alternatively, in other combinations of areas within the landfill. However, for the purposes of this risk
evaluation, it is assumed that the entire landfill would be remediated under each alternative. This was
assumed in order to simplify comparison among the three alternatives. The inclusion of the landfill in its
entirety does not have a substantial effect on the likelihood or consequences of the risks associated with
each remedy. For example, excavation of materials from the landfill (as specified in Alternatives
2 and 3) would require disturbance of cover materials, intrusive activities to delineate the areas to be
excavated, and excavation of landfill materials; all of which would generate construction dust, regardless

of the size of the operation.

Identify the Decision Parameters: Three remedial alternatives to address the material that exceeds the
UTS have been selected for evaluation: closure in place, on-site ex-situ retreatment, and excavation and

off-site retreatment and disposal.

Decision Factors: The criteria considered for the risk evaluation are:

B Protection of Human Health and the Environment; Reliability

® Long-term risk to human health and the environment: This criterion addresses
potential risks remaining after implementation of the remediation alternative has been
completed, including any residual risks to the community, site workers, and
ecological receptors as a result of implementation activities. This criterion also
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encompasses the concept of long-term reliability: whether an alternative’s remedy
and controls will be adequate and effective into the future.

® Short-term risk to human health and the environment: This criterion addresses
potential risks while the alternative is being implemented, including risk to community,
site workers, and ecological receptors. For example, evaluations include potential
health effects to the community from emissions of potentially lead/metal-bearing dust;
truck emissions; increased traffic or transportation risks; potential health effects to
site workers from exposure to materials in the landfill; and safety risks from
construction activities.

B Implementability: This criterion addresses the degree of feasibility of and difficulty in
implementing the remedial alternatives, and is subdivided into technical feasibility (e.g.,
ability to effectively implement the remediation) and administrative feasibility (e.g.,
permitting, regulatory approval, timing, and availability of services and materials).

B As an additional relevant consideration, the estimated costs of each of the remedial
alternatives are discussed for comparison purposes.
Risk Evaluation Approach: Existing data and reports were reviewed to gain an understanding of the
site history and of the issues related to sampling results above the lead or cadmium UTS and the
hazardous waste criteria, and to gather information on the physical parameters and design of the Class 2
landfill to understand its design and calculate areas and volumes for remedial alternative planning and
estimating purposes. After reviewing existing information available for the FRC, the risk evaluation was

conducted in a three-tiered approach, as summarized below.

1. A detailed list of the activities that would be conducted for each alternative was
developed.

2. Conceptual site models (CSMs) were developed for the three remedial alternatives. The
CSMs are used to identify the potential pathways of exposure to contaminants and
potential physical hazards associated with each of the remedial alternatives for human
and ecological receptors in both long-term and short-term exposure scenarios. In
addition to the ftraditional CSMs, an analysis of the likelihood of occurrence and
consequences of occurrences for each pathway and each receptor was conducted. The
pathways and receptors identified in the CSMs were used to identify the indicators used
in the risk evaluation.

3. Additional (non-receptor based) factors were identified for evaluation of effectiveness and
implementability of the three remedial alternatives. These factors include technical and
economic factors, such as regulatory compliance, reduction of toxicity, effects on
surrounding property values, etc.

A risk evaluation was conducted for the indicators identified in the CSM risk analysis and the non-receptor
based factors using a multi-criteria analysis methodology. This methodology provides a means for
comparing the three alternatives against each other for various indicators, and to conduct a balanced,
impartial and comprehensive analysis of the many factors potentially contributing risk for each remedial
alternative. This analysis method is intended to provide transparency in the decision process by
presenting every piece of information entered into the analysis. The resulting scores provide an indication
of the relative strengths and weaknesses of each remedial alternative to determine which alternative

provides the best balance of the criteria evaluated.
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The Indicator Scores used in this risk evaluation were developed such that a high score represents the
minimization of risk from exposures or physical hazards, and a low score represents a higher probability
of risk. This way, the higher scores reflect a more favorable outcome. The indicators, scoring

mechanisms, and scores are described in more detail in Section 4.0.

In addition, the relative estimated costs are discussed. Cost estimates were developed for this risk
evaluation to provide an idea of the magnitude of the approximate costs for each alternative and for

relative comparison across the three alternatives.
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3.0 SITE BACKGROUND

A brief history and review of existing data relevant to the risk evaluation are presented in this section.

3.1  History of Operations

The Exide FRC is a former lead battery recycling facility in the City of Frisco, Collin County, Texas. The
former operational area of the FRC covers approximately 87 acres overall, consisting of the former
production/operation area, two closed pre-RCRA landfills (North Disposal Area and South Disposal Area),
one closed Class 2 landfill (the Slag Landfill), the active Class 2 landfill, and ancillary facilities (the site).
Stewart Creek, which runs through the south side of the former production area, and a tributary of Stewart
Creek (the North Tributary), which runs north of the North Disposal Area and the Slag Landfill, both cross
the site from east to west. The site features have been described in detail in the Affected Property
Assessment Report (APAR) (Golder 2014). The extent of the Class 2 landfill that is the subject of this risk

evaluation is shown in Figure 1.

Lead oxide was produced at the site starting in approximately 1964, and battery recycling operations
began in 1969. From 1969 to 2012, the FRC recycled spent automobile and industrial batteries and other
lead-bearing scrap materials to produce lead, lead alloys and lead oxide. Exide acquired GNB
Technologies in 2000 (including the site) and operated the FRC until ceasing operations in November
2012.

In 1991, the area of Collin County surrounding the FRC was designated a lead nonattainment area under
the federal Clean Air Act. Following installation of new emission control equipment at the FRC and other
measures in 1999, the area was designated as an attainment area with ambient air meeting the lead
National Ambient Air Quality Standards (NAAQS) of 1.5 micrograms per cubic meter (ug/m°) (quarterly
average). In 2008, USEPA lowered the lead NAAQS to 0.15 pg/m?® (three-month rolling average) and the
area was again declared a nonattainment area for lead in 2010, with an attainment demonstration date of
December 31, 2015. For the purpose of implementing measures to demonstrate attainment with the 2008
lead NAAQS by the attainment demonstration date, Exide entered into an Agreed Order with TCEQ under
which it agreed to either undertake certain emission reduction strategies or cease recycling plant

operations. Exide ceased recycling operations at the FRC in November 2012.

The recycling operations used two furnaces to melt the lead-bearing components of batteries to produce
lead bullion and a slag waste. Slag is a fused (rock-like) material that contains concentrations of lead and
other metals that are relatively immobile due to the fused nature of the material. The notice of intent to
build a Class 2 landfill was filed with the TCEQ in September 1995 and construction of the first cell began
in November 1995. Blast furnace slag and, occasionally, refractory bricks from furnace maintenance
were disposed of in the Class 2 landfill. The expansions of the landfill occurred over time, as originally

contemplated. Cells 1 to 9 were capped in 2009. Cells 10 to 12 were constructed in 2009 and have
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additional capacity and remain uncapped, and the final cells (13 to 15) are under construction and are
planned to be used for disposal of Class 2 waste generated during the FRC closure process. Cells 13
through 15 have to be completed to finish out the original landfill design and create necessary slopes for

final closure of the landfill. Cells 13 to 15 do not currently contain any wastes.

Although not all slag was hazardous waste when generated, Exide (and its predecessor) conservatively
elected to assume that all blast furnace slag was hazardous as generated and therefore was subject to
the UTS. The slag was crushed to a specified size, screened, then mixed with cement, water and a
stabilization reagent to chemically fix any remaining lead content in a non-leachable form. The
stabilization reagent and formula varied over time. When placed in the Class 2 landfill, the treated slag
typically had the consistency of wet concrete and hardened in place in the landfill. Samples of the treated
slag were collected in accordance with an established protocol and analyzed for lead using TCLP
analysis. As mentioned previously and discussed further in Section 3.2, a small fraction of the analytical
results during the period when the capped cells 1 through 9 were in operation were above the UTS for
lead and/or cadmium. In addition, analytical results of samples collected of in-place slag in cells
10 through 12 indicated that some of the treated slag in cells 10 through 12 is above the UTS for lead
and/or cadmium with the majority of that material located near the surface of the material currently in the
landfill (i.e., in the 0 to 0.5 foot depth interval) and discrete areas above the UTS for lead and/or cadmium

located at greater depths.

The treated slag was disposed into the Class 2 landfill, a monofill designed to receive treated slag from
on-site operations in a manner that protects against releases of constituents to the environment. The
landfill was designed as a below- and above-grade landfill, with the majority of the waste volume placed
below grade. The landfill was designed to cover an area of 11 acres and have a capacity of 190,000
cubic yards (yd3), which would support approximately 30 years of recycling operations. Fifteen cells were
planned. Each cell within the landfill was designed to provide an active cell life of approximately two

years or 12,000 yd® of waste.

The landfill was designed to contain treated waste and protect groundwater with a containment system at
the bottom of the landfill. Infiltration to groundwater is limited by an existing clay base and 2.5 to 3.0 feet
of compacted clay with a permeability of less than 1 x 10" centimeters per second (cm/sec). This clay is
overlain by a 60-mil high density polyethylene (HDPE) flexible membrane liner (FML), a drainage
geocomposite leachate collection system (LCS), and two feet of protective soil. The LCS was designed
to convey leachate to a sump in the southwestern corner of the landfill, from which leachate is pumped to
an aboveground tank. The sump is backfilled with stone or gravel and overlain with a geotextile filter

fabric.
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Once treated waste has been placed to final grade within the landfill, the landfill is designed to receive a
final cover consisting of 12 inches of intermediate soil cover, 3 feet of compacted clay, overlain by a
40-mil HDPE geomembrane, overlain by 18 inches of vegetated topsoil (GNB Technologies 1995). This

cap system is currently in place on cells 1 through 9.

A solar evaporation pond is located to the southwest of the landfill, with a volume of approximately
900,000 gallons. This pond was constructed in approximately 1997 of compacted clay and a HDPE liner
and has one aerator. The solar evaporation pond is used to store rainwater that falls on the open cells of
the Class 2 landfill. Contact water from the Class 2 landfill is pumped to the solar evaporation pond via a

hard-piped system.

For purposes of this risk evaluation, the current total volume of landfill material (in cells 1 through 12) is
estimated to be 130,000 yd3, with approximately 12,350 yd3 in each of cells 1 through 9, and
approximately 6,170 yd3 in each of cells 10 through 12.

An approximation of the current landfill cell configuration is presented in Figure 2. Currently, cells
1 through 9 have the final cover system in place, cells 10 to 12 were constructed in 2009 and received
treated slag but are not full and have not been capped (estimated to be 50 percent full), and cells 13 to 15
currently do not contain waste. The landfill area for cells 1 through 12 as constructed is approximately
6.75 acres (Golder 2014), and the average thickness of landfill material is assumed to be 17 feet, based

on design drawings.

3.2 Summary of Existing Data
Relevant existing data from the landfill included analytical results from TCLP samples from the treated
slag, surface soil data, nearby groundwater samples, and air monitoring from the retreatment pilot test

period.

3.2.1 Treated Slag Data
The confirmation samples of the treated slag were analyzed by Exide and/or a third-party analytical
laboratory (ERMI or OXIDOR) for pH and TCLP lead, and periodically for TCLP cadmium and other

metals to compare against the UTS.

Of the laboratory analytical results for sampling conducted by Exide, EMRI, and Oxidor of the capped
cells (1 through 9), which were in use from 1997 to 2009, approximately 2.4% were above the UTS for
lead and/or cadmium and of those same results 0.7% were above the concentrations for characterization
as hazardous waste. Cells 10 to 12 came into service in 2009. On May 19, 2011 TCEQ collected two
treated slag samples from cells 10 to 12 and analyzed them for TCLP lead and cadmium. Both samples

exceeded UTS criteria for lead and cadmium. Exide then completed an investigation of cells 10 to 12,
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which is documented in the Results of Class 2 Non-Hazardous Waste Landfill Investigation Exide
Technologies, Inc., North Landfill, Frisco, Texas (Exide 2012). The results of the investigation indicated
that some of the treated slag in cells 10 through 12 is above the lead and/or cadmium UTS, with the
majority of the exceedances located near the surface of the material currently in the landfill (i.e., in the O
to 0.5 foot depth interval) and discrete areas of exceedances located at greater depths. Analysis for other
metals was performed on a subset of the samples for cells 10 through 12 and there were no exceedances

of their respective UTS.

3.2.2 Surface Soil Data

During the first phase of the APAR investigation (2013), four monitoring wells (PMW-19R, PMW-20R,
LMW-21, and LMW-22) were installed around the Class 2 landfill (Figure 3). Samples from the 0.0 to
0.5-foot below ground surface (bgs) depth interval from these borings were analyzed for lead and
cadmium to evaluate the potential for atmospheric deposition of these metals in this area in the prevailing
downwind direction from the former production area. Soil samples from PMW-19R and LMW-22 were
additionally analyzed for arsenic to evaluate potential aerial deposition of arsenic in this area. The
concentrations at LMW-22 exceeded the site specific TCEQ residential assessment levels (RALs) for lead
and arsenic. In the remaining samples, concentrations of lead, cadmium, and arsenic were below

applicable RALs in all soil samples from these locations.

During the second phase of the APAR investigation (2014), samples were collected at ten locations
around the Class 2 landfill to provide additional horizontal and vertical delineation. All samples were
analyzed for lead, cadmium, arsenic, and selenium, and some samples were also analyzed for antimony.
Based on results of sampling, step-out samples were collected to further delineate near locations where
exceedances were detected. The boring for MW-45, installed to provide upgradient groundwater data per
the work plan, was also sampled for lead, cadmium, arsenic, and selenium. Grid samples of surficial soils
were collected at six locations on the Class 2 landfill cap. Samples were analyzed for lead, cadmium,
arsenic, selenium, and in the shallow sample at 2013-CL2-CO01, also for antimony. Subsequently, step-

out samples collected near 2013-CL2-C01 were analyzed for all five COC metals (Golder 2014).

Results showed concentrations exceeding the lead RAL in the shallow sample interval (0 to 0.5 feet bgs)
at sample location 2013-C2L-6, located west of the Class 2 landfill. Subsequent step-out samples
exceeded the lead RAL at the 2014-CL2-06A and 2014-CL2-06C locations, north and southeast of the
original sample, respectively. The RALs for antimony, arsenic, and selenium were also exceeded at the
2014-CL2-06 and 2014-CL2-06C locations and the RAL for selenium was also exceeded at 2014-CL2-
06A. The arsenic concentration slightly exceeded the RAL in the shallow sample at 2013-C2L-01 (17.2
milligrams per kilogram [mg/kg]), located north of the Class 2 landfill, near the north site boundary, in a

former agricultural area. This exceedance is believed to represent a background concentration (Golder
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2014). The arsenic concentration slightly exceeded the RAL in the 15 to 17 feet bgs sample at 2013-C2L-
08 (18.5 mg/kg), located north of the Class 2 landfill, near the north site boundary.

The cap sample at 2013-CL2-C01 exceeded the RAL for lead and arsenic, and arsenic also exceeded the
RAL at 2014-CL2-CO1B. None of the other samples exceeded the respective RALs for the five COC
metals, as applicable (Golder 2014). This surficial soil data is provided to describe the conditions around
the Class 2 landfill; the lead and arsenic are likely a result of aerial distribution due to former recycling

operations.

3.2.3 Groundwater Data

Recent and historical groundwater data collected from wells near the landfill were reviewed. From recent
measurements in 2013 and 2014, the only detection of lead was at Well MW-45, with a total lead
concentration of 0.0046 mg/L. This well is upgradient of the landfill, as determined by the APAR
investigations (Golder 2014), and the measured lead concentration is less than the groundwater RAL for
lead of 0.015 mg/L (Golder 2014). There were no detectable concentrations of total arsenic, cadmium, or
selenium in this well from the same groundwater sample. The other upgradient groundwater well,

LMW-9, was sampled but did not contain detectable lead concentrations.

There were no detectable concentrations in the groundwater immediately downgradient of the landfill of
lead (detection level of 0.0029 mg/L) or cadmium (detection level of 0.00035 mg/L). These results include
wells LMW-5, LMW-8, LMW-17, LMW-21, MW-28, P-1, and PMW-20R (Golder 2014). As reported in the
APAR (Golder 2014), none of these wells had detectable concentrations of arsenic (detection level of
0.0033 mg/L). Two of these wells (LMW-8 and PMW-20R) had detections of selenium greater than the
detection level of 0.0042 mg/L, but all concentrations were below the RAL of 0.05 mg/L for total selenium
and below the groundwater protective concentration level (0.02 mg/L) for dissolved selenium (Golder
2014).

Data are available from 1997 through 2005 for the following wells: LMW-5, LMW-17, and LMW-19.
There were only a few total and there were no dissolved lead concentrations greater than the RAL of

0.015 mg/L. No other metals were tested for in these water samples during that time period.

3.2.4 Dust

Lead and cadmium in airborne dust samples were collected at seven downwind locations and one upwind
location from the landfill during pilot testing for retreatment of landfill materials in 2013. Other
decontamination and demolition activities were also being conducted on-site at the time. A total of 42
downwind perimeter samples were collected. Dust suppression measures were in effect during these
activities. Over the seven-day monitoring period, daily lead air concentrations were generally non-detect

(detection limit 0.15 micrograms per cubic meter [|Jg/m3]). Two samples had concentrations of 0.20 pg/m3
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and 0.22 pg/m3 at the downwind locations. Upwind location samples were non-detect (data submitted by
W&M Environmental Group to the TCEQ). There were only three detections of cadmium in the air
samples (with a maximum concentration of 0.012 pg/ms), which were slightly above the detections limits
of 0.010 pg/m®.
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4.0 DEVELOPMENT OF REMEDIAL ALTERNATIVES

The three potential remedial alternatives are described in this section, along with assumptions used in the
development of each alternative. Then CSMs are presented for each alternative to illustrate potential
exposures and consequences of such exposures associated with implementation and long-term

performance of each alternative.

The primary goal of the remedial alternative to be implemented is to protect human health and the
environment. Based on the CSMs and exposure pathways identified in Section 4.4, the following

Remedial Action Objectives (RAOs) have been developed to achieve this goal:

B Minimize the risk of human exposure (through inhalation, ingestion, and dermal contact)
to lead or other metals in the landfill material that could be available for exposures during
and after implementation of the remedial alternatives.

B Minimize the risk of ecological receptor exposure (through inhalation, ingestion, and
dermal contact) to lead or other metals in the landfill material that could be available for
exposures during and after implementation of the remedial alternatives.

B Minimize the risk for migration of lead or other metals from landfill material to surface
water or groundwater (i.e., prevent surface water or groundwater contact with landfill
material containing lead or other metals).

The remedial alternatives were evaluated against the RAOs using the general criteria (criteria column in
Table 1) to identify and analyze removal action alternatives, as specified in the USEPA document (1993a)
Guidance on Conducting Non-Time-Critical Removal Actions under Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA):

B Effectiveness (long-term and short-term risk) — the ability of each remedial alternative to
meet the remedial action objectives

B Implementability — the ability of each remedial alternative to be implemented, technically,
and administratively
The general criteria are evaluated by identifying several individual factors related to potential exposures
or hazards or related to the implementation and long-term management of resources for each alternative.
These factors are listed in Table 1 as indicators. The indicators are evaluated for each alternative to
assist in determining which alternative provides the best balance of the criteria. Once the overall
effectiveness and implementability of the alternatives are evaluated, a discussion comparing the

estimated costs of implementation is presented.

The following are specific descriptions of the three remedial alternatives.

4.1 Alternative 1: Closure In Place
Alternative 1 assumes that the 11-acre landfill would be closed in place and there would be no excavation

or crushing of the material currently in the landfill. Remaining capacity in cells 10 through 15 would be
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used for disposal of Class 2 waste, including treated slag that has been accumulated at the FRC pending
a decision on the remediation requirements for the Class 2 landfill, and wastes generated during site
closure and remediation activities. When the remaining capacity is filled, cells 10 through 15 would be

capped.

A cross-section of the final cover design is presented in Figure 4. A 3-foot thick layer of compacted clay
or an equivalent geosynthetic clay liner (GCL) system would be placed in those portions of the landfill that
have not yet been capped, and the upper surface would be rolled smooth. A 60-mil linear low density
polyethylene (LLDPE) geomembrane would then be installed over the compacted clay (or GCL) surface,
followed by geotextile (to provide cushioning and protect the geomembrane/GCL from overlying layers
and construction activity) followed by a 1-foot thick layer of general clean fill material. A 1-foot thick layer
of topsoil would then be placed above the general clean fill layer. After placement, the topsoil layer would
be hydroseeded. This cover design is enhanced from the 1995 design cover in that the geomembrane is

thicker and the LLDPE has more favorable mechanical properties for this application than HDPE.

Because landfill material would remain in place under this alternative, it is assumed that groundwater
monitoring would be implemented under the interim-approved, as well as any final groundwater
monitoring plan. The interim-approved plan requires the monitoring of four existing groundwater wells,
two newly installed replacement wells (installed in 2013 to replace wells that were plugged and
abandoned due to insufficient well construction details), and three new wells (also installed in
2013/2014). The interim-approved monitoring plan specifies that the nine wells will be sampled quarterly
for three years or until such a time that the monitoring plan is replaced by the requirements of a permit or

other legal instrument governing the site. Cover inspection and maintenance is also assumed.

4.2  Alternative 2: On Site Ex-Situ Treatment

Alternative 2 assumes that materials in the Class 2 landfill (an estimated total volume of 130,000 yd3)
would be excavated from the landfill, crushed on-site to a specified size, retreated on site, tested to
confirm adequate treatment, and placed back in the landfill. Pilot testing would need to be performed to
identify an appropriate treatment additive and process and an analytical testing procedure that would be
acceptable to TCEQ and USEPA. Landfill material would be retreated to attain TCLP results for lead and
cadmium at levels below the UTS, and cells would be capped as described in Alternative 1 — with either a

geomembrane or a 3-foot thick compacted clay layer or equivalent GCL system.

To implement Alternative 2, the existing cover vegetation and topsoil layer on cells 1 through 9 would be
removed and pushed to the margins of the landfill, where it would be stockpiled for later reuse. The
existing 40-mil geomembrane would be removed and either recycled or disposed of off-site in a municipal
solid waste (MSW) landfill (geomembrane cannot be reused). The 3-foot thick compacted clay layer

would also be removed and pushed to the margins of the landfill, where it would be stockpiled for later
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reuse. The intermediate cover immediately above the landfill material (estimated to be approximately
25,000 yd3) would not be salvaged due to the high likelihood of mixing with the underlying landfill material
during the excavation for landfill remediation. It is assumed that this material would be treated on-site as

necessary and placed back in the landfill.

The landfill material would be excavated with a large excavator, assisted by a hydraulic breaker where
necessary. Fragments of landfill material would be loaded into containers in or in the vicinity of the Class
2 landfill. This large-scale disturbance of the landfill material would be expected to generate potentially
lead/metal-bearing dust. Landfill material would be excavated carefully near the bottom of the landfill to
prevent any damage to the 60-mil geomembrane underlying the 2-foot thick protective soil layer. The
protective soil layer would be restored to a 2-foot minimum thickness following the removal of landfill

material.

Excavated landfill material fragments would be processed through an on-site rock crusher to produce a
material with a maximum particle size of 3/8-inch, the same as for the original treatment process (USEPA
2010b). For the purposes of this analysis, it is assumed that the crushed landfill material would be mixed
with 15 percent treatment additive and 12 percent Portland cement. This large-scale crushing operation

would be expected to generate potentially lead/metal-bearing dust.

TCLP testing would be performed on each batch of treated material, and the treated material would not
be placed in the landfill until TCLP results are received and it is verified that the material meets the
applicable UTS.

After replacement of retreated material in the landfill, the remaining capacity of the landfill would then be
used for stockpiled treated slag and closure/remediation-related Class 2 wastes, as described in
Alternative 1. Stockpiled clay material would then be spread in uniform lifts over the top of the landfill
material and compacted. Clay material would be imported as needed to provide a 3-foot thick layer of
compacted clay (or an equivalent GCL system may also be used). The upper surface of this layer would
be rolled smooth. A 60-mil LLDPE geomembrane would then be installed over the compacted clay (or
GCL) surface, followed by geotextile (to provide cushioning and protect the geomembrane/GCL from
overlying layers and construction activity) followed by a 1-foot thick layer of general clean fill material. A
1-foot thick layer of topsoil would then be placed above the general clean fill layer. Stockpiled general
clean fill and topsoil would be used with additional material imported as necessary to attain the specified

thicknesses. The cover surface would then be hydroseeded.

Construction dust would be controlled during excavation and crushing operations with watering by a water
truck, spraying, and similar methods. It is assumed there will be requirements for perimeter air

monitoring, including stop-work criteria for lead and cadmium monitor readings and for wind-speed and
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wind-shift factors. Potentially-contaminated water from construction operations and contact (precipitation)
water would be collected while construction is being performed. It is assumed that the volume of this

water can be handled by the existing solar evaporation pond and/or waste water treatment facilities.

As in Alternative 1, because landfill material would remain in place under this alternative after excavation
and retreatment, it is assumed that groundwater monitoring would be required, and would be
implemented under the interim-approved and any final groundwater monitoring plan. Cover inspection

and maintenance is also assumed.

It is assumed that the duration of the excavation and retreatment of landfill material activities would be at
least 2 years. The duration of covering and capping activities after the retreated material is placed back
into the landfill and the remaining capacity is filled would be about 3 to 4 months. Overall, the

implementation of this remedy would be close to 2.5 years in duration.

4.3 Alternative 3: Excavation and Off-Site Retreatment and Disposal

Alternative 3 assumes that all material in the Class 2 landfill (an estimated total volume of 130,000 yd3)
would be excavated and that this material and impacted portions of the cover/liner material (an aggregate
volume of 155,000 yds) would be disposed of in a permitted off-site TSD.

As in Alternative 2, the existing cover vegetation and topsoil layer on cells 1 through 9 would be removed
and pushed to the margins of the landfill, where it would be stockpiled for later reuse. The existing 40-mil
geomembrane would be removed and either recycled or disposed of off-site in a MSW landfill. The 3-foot
thick compacted clay layer would also be removed and pushed to the margins of the landfill, where it
would be stockpiled for later reuse. The intermediate cover immediately above the landfill material would
not be salvaged due to the high likelihood of mixing with the underlying landfill material during the
excavation for remediation; it is assumed that the intermediate cover would be removed with the landfill
material and disposed of off-site. The landfill material would be excavated with a large excavator,
assisted by a hydraulic breaker where necessary. The protective soil layer below the landfill material
would be assumed to be impacted and removed along with the landfill material. The 60-mil
geomembrane would be removed from the bottom of the former landfill and either recycled or disposed of
off-site in a MSW landfill. The compacted clay layer would be left in place at the bottom of the former
landfill. After all removal operations have been completed, the excavation would be backfilled with
general clean fill (imported as necessary) and stockpiled clay and graded to drain. Stockpiled topsoil

would be spread over the backfilled area, and all disturbed areas would be hydroseeded.

Excavated intermediate cover material, landfill material, and the protective soil layer material would be

loaded into trucks and hauled to the off-site TSD for retreatment and disposal. The total volume of
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material that would be hauled off site for disposal is estimated to be approximately 155,000 yd3 (or
250,000 tons).

Assuming a 10-yd3 truck for highway hauling, an estimated 15,500 truckloads would be required for off-
site disposal. For purposes of this evaluation, it is assumed that existing material is removed along a
working face across the width of the landfill (this prevents exposing the entire waste mass at once and
thereby minimizes the potential for dust, infiltration, and surface water impacts). Given the length of the
working face (about 500 feet) and the type of operations, it is reasonable to assume that a hydraulic
breaker would work at one location, while an excavator would load treated slag that has been broken from
another location a few hundred feet away to avoid interference. The existing waste is assumed to
typically have the characteristics of a moderately strong limestone (i.e., concrete), and general industry
guidelines (Atlas Copco 2006) suggest that production rates in the range of 50 to 100 tons per hour (tph)
can be achieved. Each 10 yd3 truck can carry about 16 tons of excavated waste material, so a 50-tph
excavation rate fills about 3 trucks per hour, while a 100-tph rate would fill about 6 trucks per hour. If full
production can be maintained for 7 hours per day, then between 21 and 42 trucks could leave the site per
working day. Assuming a 5-day work week (to avoid disturbing the surrounding community on
weekends), transport of excavated material from the site would occur for a duration of about 1.5 to 3

years.

The nearest off-site TSD identified to date that currently would accept this material is approximately 250
miles from the FRC. The number of truckloads and the hauling distance for transport of the landfill
material to the off-site TSD (round trip) equates to an estimated total of 7,750,000 truck miles to be
travelled. All of the landfill material loaded for transport to the off-site TSD will be tested to characterize
the waste, as required for acceptance at the facility (one TCLP test per 1,000 tons of excavated material
has been assumed for this evaluation). All of the material received at the off-site TSD will be crushed at
the off-site TSD and treated at off-site TSD to meet UTS prior to disposal at that off-site TSD.

Dust would be controlled during breaking, excavation, and loading operations at the Class 2 landfill and
crushing, retreatment and disposal operations at the off-site TSD with watering by a water truck, spraying,
and other methods. It is assumed there will be requirements for perimeter air monitoring at the Class 2
landfill, including stop-work criteria for lead and cadmium monitor readings and, potentially, for wind-
speed and wind-shift factors, which may impact the ability to maintain full production. Potentially-
contaminated water from construction operations and contact (precipitation) water would be collected
while construction is being performed. It is assumed that the volume of this water generated at the Class

2 landfill could be handled by the existing solar evaporation pond and/or waste water treatment facilities.

Because no landfill material would remain in place in the Class 2 landfill under this alternative, post-

closure requirements for the Class 2 landfill (i.e., groundwater monitoring or cover inspection and
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maintenance) may not be required or may be very limited and therefore are not assumed for the Class 2

landfill. Groundwater monitoring may be required in the vicinity due to other requirements at the FRC.

The off-site TSD would have permits and monitoring requirements in place, as well as a robust liner and
capping system design. Materials received at that facility would be crushed and retreated and then

disposed in lined cells that would eventually be capped.

4.4  Conceptual Site Model

A CSM depicting the routes and mechanisms of contaminant transport, and the human or ecological
receptors that could potentially become exposed to lead or other metals in the treated slag was produced
for each of the three remediation alternatives, as shown in Figures 5, 6, and 7. The CSMs are an
important tool to conceptualize the potential exposure routes of human and ecological receptors to
affected media and other hazards related to the implementation of the three remedial alternatives for the
landfill.

In addition to the potential exposure pathways, a semi-quantitative method of rating the likelihood and
consequence was applied to each remedial alternative for long term and short term exposures based on
best professional judgment by professional engineers, toxicologists and environmental scientists. The
scoring used in this evaluation was developed to provide a high score for the minimization of risk or
physical hazards, and a low score for increased probability of risk or physical hazards. With this
approach, the higher scores reflect a more favorable outcome and the lower scores reflect a less

favorable outcome.

4.4.1 Scoring Guide

For each exposure route and receptor combination, the likelihood of occurrence was evaluated and a
value from one (almost certain likelihood) to five (rare likelihood) was assigned. Then the consequence of
the potential exposure was evaluated and a second value from one (critical consequence) to five (minimal
consequence) was assigned. These semi-quantitative risk values, assigned based on best professional
judgment, were then multiplied to calculate CSM Indicator Score (on a scale of 1 to 25) for each long and
short term exposure/receptor combination. Indicator Scores for each long- and short- term
exposure/receptor combination are used as Indicator Scores for each Indicator, Sub-Groups and Criteria
categories in the risk evaluation of the remedial alternatives, as described in Section 5.0. Examples of
how to follow the steps presented in this report for determining the Indicator Scores are included in
Attachment A, Readers’ Guide to Risk Evaluation Scoring. The table below provides the scale used for

categorizing the risk ratings derived from the likelihood and consequence evaluation.
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Risk Analysis Matrix
Risk Rating Risk Score
Minimal Risk 19.6 - 25.0
Minor Risk 14.6 - 19.5
Medium Risk 7.6-14.5
Major Risk 3.6-7.5
Critical Risk 0.0-35

4.4.2 Exposure Assumptions

Scoring was based on best professional judgment, which included consideration of guidance from several
resources that provide detailed evaluations of potentials for exposure,

environmental media.

resources for developing this risk evaluation include (but are not limited to):

Assessing Lead at Superfund Sites (USEPA 2012).
Exposure Factors Handbook: 2011 Edition, EPA/600/R-090/052F (USEPA 2011).

Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments. EPA 540-R-97-006. (USEPA 1997).

Ecological Soil Screening Levels, OWSER 9285.7-70 (USEPA 2005).
Framework for Metals Risk Assessment. EPA 120/R-07/001. (USEPA 2007a).

Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites,
OSWER 9355.4-24. (USEPA 2002).

Guidance on Systematic Planning Using the Data Quality Objectives Process, EPA
QA/G-4. EPA/240/B-06/001. Office of Environmental Information. February. (USEPA
2006).

Human Health Toxicity Values in Superfund Risk Assessments. OSWER 9285.7-53
(USEPA 2003).

Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual
(Part A), EPA/540/1-89/002 (USEPA 1989).

Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual
(Part B, Development of Risk-Based Preliminary Remediation Goals), OSWER Directive
9285.7-01B (USEPA 1991).

Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual
(Part D, Standardized Planning, Reporting, and Review of Superfund Risk Assessments),
OSWER Directive 9285.7-47 (USEPA 2001).

Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual
(Part E, Supplemental Guidance for Dermal Risk Assessment), OSWER Directive
9285.7-02EP (USEPA 2004).

Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual
(Part F, Supplemental Guidance for Inhalation Risk Assessment), OSWER Directive
9285.7-82 (USEPA 2009).

082414 exide class 2 If report - clean.docx
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B Toxic and Hazardous Substances: Lead (Occupational Safety and Health Administration
[OSHA] 1991).

B Toxicological Profile for Lead (Agency for Toxic Substances and Disease Registry
[ATSDR] 2007).

B Users Guide for the Integrated Exposure Uptake Biokinetic Model for Lead in Children
(IEUBK). Prepared for The Technical Workgroup for Metals and Asbestos. 540-D-01-005.
(USEPA 2007b).

B Wildlife Exposure Factors Handbook. Office of Research and Development. EPA/600/R-
93/187. (USEPA 1993b).

4.4.2.1 Likelihood of Exposure

The likelihood of exposure is determined by evaluation of the physical exposure routes and activities that

could result in releases to the environment or physical hazards. The CSMs in Figures 5, 6, and 7
illustrate the potential mode of release to the environment for each Alternative. First, the primary sources
are identified (for example: treated slag in the landfill). Next, the potential release mechanisms are shown
(for example: accidental digging into the cap or cap failure; lead/metal-bearing dust generation). Then the
potential exposure medium for each release mechanism is shown (for example: landfill material,
groundwater, surface water, sediment, and soil). The potential exposure routes for each affected

exposure medium are shown (for example: ingestion, dermal contact, and inhalation).

For physical hazards, the activities that have the potential to cause a hazard are listed on the CSMs (for
example: increased off-site traffic, on-site machinery). Similar to the releases to the environment, each
hazard has a potential exposure medium (for example: increased traffic may lead to a potential incident;
on-site crushing machinery may lead to generation of lead/metal-bearing dust, potential incidents, or

increased noise).

The likelihood of exposure is further described in the two following examples for lead/metal-bearing dust

generated by crushing or breaking activities, and releases from the landfill.
Example 1: Lead/Metal-Bearing Dust Generation Activities

The crushing or breaking of lead/metal-bearing materials results in particulate material (PM) that
may also be lead/metal-bearing. The finer the PM, the more likely that it is to become airborne.
The dispersion of dust or particulate is primarily controlled by the size distribution (large versus
fine particulate), the moisture level of the material, and atmospheric conditions (such as rain or
wind). In general, the finer the particulate, the easier it is to become airborne. Dust suppression
activities, such as watering, serve to keep PM from becoming airborne. Monitoring conducted
during crushing operations would alert operators when PM levels approach levels of concern,
whereupon work stoppage or additional dust suppression would occur. Therefore, the likelihood

scores for generation of lead/metal bearing dust are 4 or 5 (unlikely or rare) in Alternative 1 since
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no crushing or breaking occurs, and therefore minimal dust generating activities occur. The
likelihood scores for Alternatives 2 and 3 range from 2 to 4 (likely to unlikely, depending on the
receptor) due to the crushing activities (Alternative 2) or breaking activities (Alternative 3), which

would generate lead/metal-bearing dust.
Example 2: Releases from the Landfill

The release of constituents, such as lead or other metals, from landfill material to surrounding
environmental media is controlled by the landfill liner and cap design. The liner and cap system
at the Class 2 landfill, and presumably at the off-site TSD, is designed to industry standards to be
effective for at least 1,000 years in the protection of groundwater (and ultimately surface water
and sediment which would be affected primarily by contact with affected groundwater). Failure of
the system would require three occurrences: 1) failure of the cap, 2) failure of the liner, and 3)
the occurrence of both failures in an area where slag contains constituents that leach to levels
that may affect groundwater. Treated slag would contain effectively immobilized lead and other
metals, Therefore, the likelihood of releases of lead or other metals in landfill material is limited
by the landfill design, and the immobility of the treated slag, consequently the likelihood scores for

potential releases from the landfill are typically scored 4 (unlikely) or 5 (rare).

4.4.2.2 Consequences of Exposure

Consequences are determined by evaluation of the modes of exposure to the various receptors, and the
adverse effects that are expected from those exposures, depending on the route of exposure. For
example, lead and other metals enter the human body mainly through three routes namely: ingestion,
inhalation and dermal contact. In soil, depending on geochemistry, lead is generally immobile and
persistent (USEPA 2005). Dermal contact with metals in soil represents a potential route of exposure, but
the relatively low lipid solubility of most metals limits absorption through the skin (USEPA
2007b). Therefore, direct ingestion and inhalation remain as potentially important routes of exposure for
people working at and living or otherwise regularly present near the site. General health effects
associated with exposure to inorganic lead include neurotoxicity, developmental delays, hypertension,
impaired hearing acuity, impaired hemoglobin synthesis, and male reproductive impairment (ATSDR
2007). The USEPA has not developed reference doses and references concentrations for exposure to
lead, as is done with other non-carcinogenic compounds. Instead, the potential for adverse effects is
calculated based on an estimated blood lead concentration. Effects from exposures to lead are dose
dependent, meaning that as a person is exposed to more lead, they are at increased risk for adverse
effects. The consequence scores related to exposure to landfill material or exposure to construction dust,
where such dust may be lead/metal-bearing, are informed by a professional assessment of lead

characteristics and toxicology in the context of the particular exposure pathway, duration of exposure and
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other factors. The following discussion focusses primarily on the potential consequences of exposure to
lead, since lead is the likely risk driver for most exposures related to the Class 2 landfill materials.

The effects of lead exposure on both terrestrial and aquatic organisms include reduced survival,
reproduction and growth as well as effects on behavior, development, and heme production (USEPA
2013). In the terrestrial environment, recent research confirms the generally low mobility of lead in soil. A
small fraction of lead in soil is present as the free 2+ ion, which is the bioavailable form of the metal. The
fraction of lead in this form is strongly dependent on soil pH. However, there is a complex variety of
factors other than pH that influence lead retention in sail, including hydraulic conductivity, solid
composition, organic matter content, clay mineral content, microbial activity, plant root channels, animal
holes, geochemical reactions, colloid amounts, and colloidal surface charge (USEPA 2013). Leaf litter
can be an important temporary sink for metals from the soil around and below leaves. Accumulation
studies conducted with earthworms (Eisenia sp.) documented the difficulty of extrapolating accumulation
kinetic constants from one soil type to another, and showed that many soil physiochemical properties,
including pH, organic matter, and CEC, among others, affect metal bioavailability (USEPA 2013). This
assessment conservatively assumes 100% bioavailability of lead in the soil to terrestrial organisms, but

could be much lower depending on actual site soil conditions.

In water, lead is transported as free ions, soluble chelates, or on surfaces of iron-rich and organic-rich
colloids (USEPA 2013). At many sites the majority of lead transport by runoff occurs at the beginning of a
rainfall event. Lead is rapidly dispersed in water, and highest concentrations of lead are observed near
sources where lead is deposited. Transport in surface waters is largely controlled by exchange with
sediments. The cycling of lead between water and sediments is governed by chemical, biological, and
mechanical processes, which are affected by many factors. Organic matter in sediments has a high
capacity for accumulating trace elements like lead. Binding of anoxic sediments to sulfides is a
particularly important process that affects lead bioavailability (USEPA 2013). Lead is relatively stable in
sediments, with long residence times and limited mobility. However, lead-containing sediment particles
can be remobilized into the water column. Resuspended lead is largely associated with organic matter or
iron and manganese particles. This resuspension of contaminated sediments, if present, strongly
influences the lifetime of lead in water bodies. Resuspension of sediments largely occurs during discrete

events related to storms.

In aquatic ecosystems affected by lead, exposures are most likely characterized as low dose, chronic
exposures (USEPA 2013). Once lead enters surface waters, its solubility and subsequent bioavailability
are influenced by calcium concentration, pH, alkalinity, total suspended solids, and dissolved organic
carbon, including humic acids. In sediments, lead bioavailability may be influenced by the presence of
other metals, sulfides, iron and manganese oxides, and physical disturbance. Recent studies provide

further evidence for the role of modifying factors such as pH, dissolved organic carbon, and
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hardness. Toxicity of the same concentration of lead can vary greatly under different experimental
conditions (USEPA 2013). Consequently, the level at which lead elicits a specific effect is difficult to
establish in terrestrial and aquatic systems, due to the influence of other environmental variables on both
lead bioavailability and toxicity, and also to substantial species differences in lead susceptibility (USEPA
2013). There are large differences in species sensitivity to lead, and many environmental variables (e.g.,
pH, organic matter) determine the bioavailability and toxicity of lead. Again, this assessment
conservatively assumes that there could be sensitive aquatic organisms present, and the lead that may

enter the aquatic system would be 100% bioavailable.

Consequences are scored by the severity of potential effects that may occur as a result of the potential
exposures. Consequences may be minimized by reducing the level of exposure. A few examples are

provided to illustrate.

Example 1. Consequences of Exposure to Affected Off-Site Soil

In the event that lead/metal-bearing dust generated from on-site crushing or breaking activities in
Alternatives 2 and 3 is dispersed aerially and deposited onto off-site soil, the consequences for off-site
residents are likely minor (score = 4) because airborne lead concentrations would be controlled during
implementation of this alternative, and the amount of lead transported would be relatively minor. At the
off-site TSD, the off-site residents may have minimal (score = 5) consequences related to exposures to
off-site soil because off-site residential areas are located farther from dust generation activities, and would
be exposed less to affected media.. In this case, the lower exposures equates to lower consequences of
exposure. The likelihoods of exposure to affected off-site soil are low due to the controls that would be
required to suppress any dust production from any landfill activity. Alternative 1 includes minor dust
generation activities related to placement of cover materials. However, because there are no intrusive
activities into the landfill material, any potential dust generated from this activity would be from clean

materials, resulting in a consequence score of 5 (minimal).

Example 2. Consequences of Potential Incidents from Increased Traffic

For Alternatives 1 and 2, there would be increased traffic during implementation, primarily for delivery of
heavy equipment and materials (for example, cement for treatment, geomembrane for cover) to the Class
2 landfill. For Alternative 3, there would be approximately 21 to 42 trucks per day over a 1.5- to 3-year
period entering and exiting the Class 2 landfill. The likelihood of potential incidents for Alternatives 1 and
2 are rare and unlikely (scores of 5 and 4), respectively (Alternative 2 scores less favorably than
Alternative 1 because more equipment would be needed for Alternative 2). The likelihood of potential
incidents for Alternative 3 is scored lower than the other alternatives (score = 3) due to the heavy

increase in traffic required for hauling the landfill material. The consequences of potential incidents for
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Alternatives 1 and 2 are medium (score = 3) to reflect the occasional deliveries of heavy equipment on
trailers, which would be expected to travel relatively slow and in a careful controlled manner to their
destination. However, the consequences of potential incidents for Alternative 3 is scored as major (score
= 2) to reflect the increased potential severity of injuries related to the relatively faster speed of numerous
haul trucks entering and exiting the landfill. Similarly, potential incidents along the transportation route
(Alternative 3) are also rated to have major (score = 2) consequences due to the speed of travel expected

for haul trucks along that route.

4.4.3 Conceptual Site Model Evaluation and Scoring

The observations made for each indicator and the rationale for scoring the CSM risk values are described
below. In general, the text highlights the aspects of each remedial alternative that affects potential
exposures or hazards, and the scores that are less favorable than “minimal” risk values (that is, scores

less than 19.6) are summarized in more detailed bullets.

4.4.3.1 Conceptual Site Model for Alternative 1: Closure in Place

Figure 5 illustrates the CSM for Alternative 1 (closure in place). Currently, treated slag is present in the
closed cells 1 through 9, and the uncapped cells 10 through 12. As described in Section 3.2, a small
fraction of the analytical results during the period when the capped cells 1 through 9 were in operation
were above the applicable UTS for lead and/or cadmium, and in-place investigation of cells 10 to 12
indicated material above the UTS primarily in the 0.0 to 0.5 foot depth interval and in discrete areas at
greater depths. A smaller subset of these results was also above the concentration for characterization

as hazardous waste.

The likelihood of long-term off-site resident exposure to lead/metal-bearing landfill material is expected to
be minimal (the most favorable risk rating) because this alternative does not involve excavation, crushing,
or transporting landfill material, which would generate potentially lead/metal-bearing dust, avoiding
potential for aerial dispersion to off-site soils. On-site construction work would involve hauling and placing
general clean fill material for capping. Although some dust may occur (which would be controlled by
water trucks and other dust control measures), any potential migration of dust off-site would be expected
to be dust from clean materials in contrast to Alternatives 2 and 3. Long-term effects to groundwater,
surface water, and sediments are unlikely for this alternative because the liner and cap system is
designed to be effective for at least 1,000 years. Failure of this alternative would require three
occurrences: 1) failure of the cap, 2) failure of the liner, and 3) the occurrence of both failures in an area
where treated slag has constituents that leach to levels that may affect groundwater. Groundwater level
measurements and geologic data indicate that groundwater moves very slowly from the landfill area to the

southwest across the site (Golder 2014).
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The consequences of potential contact with the landfill material or any other abiotic media influenced by
the landfill material are minimal to minor for most of the potential exposure routes since the landfill
material has been treated once and there is only limited material that is above the UTS and even less that
is characteristically hazardous (see Section 3.2.1). For this reason, and due to the geochemical
considerations discussed in Section 4.4.2, the amount of dissolved lead in groundwater due to the failure
of Alternative 1 would be extremely low, which would minimize the effects of using the groundwater as a
drinking water source in the future. Aquatic organisms would be subject to more of an adverse effect than
terrestrial organisms if lead leached into the groundwater and then to a stream, since aquatic organisms
will have more contact with the lead in the water or sediment than terrestrial organisms that will only have

occasional drinks from the water.

In the short-term, the highest consequences for off-site residents are from a potential incident with truck
traffic. Since the lead waste in the landfill is not being disturbed, there is no concern for it spreading to

areas outside the landfill during remedy implementation.

The CSM analysis for this alternative includes the following potential long-term risks that exceed the

minimal risk rating (cells highlighted in green in Figure 5):

B There are minimal to minor long-term potential risks for off-site residents, future industrial
workers and ecological receptors to accidentally dig into the landfill and have the
potential for exposure to lead/metal-bearing landfill materials. The risks of these
exposures are minimized due to the robust nature of the landfill cover and liner design,
which is a proven technology for minimizing direct contact by human and ecological
receptors.

B There are minimal to minor long-term potential risks for off-site residents and ecological
receptors from potential exposure to affected groundwater, surface water and sediments.
The risks of these exposures are minimized due to the robust nature of the landfill cover
and liner design, which is a proven technology for minimizing releases to groundwater
(which is the pathway to surface water and sediments), and by cover maintenance and
groundwater monitoring.

The CSM analysis for this alternative includes the following potential short-term risks that exceed the

minimal risk rating (cells highlighted in green in Figure 5):

B Minor risks to off-site residents and terrestrial organisms related to construction-related
truck traffic — a small amount of heavy equipment would be transported to the site for
remediation work.

B Minor risks related to on-site machinery and noise (remediation workers) — heavy
equipment for hauling and capping activities have the potential for a minor increased risk
of incidents and increased noise for on-site remediation workers. Standard safe work
procedures can prevent these types of hazards; however, the consequences of a majority
of these hazards can be major in the event that they occur. The machinery in this
alternative will likely travel at relatively low speeds, which can minimize the potential for
accidents and their severity.
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B On-site construction machinery will pose minor short-term risks of increased noise to
terrestrial organisms due to operation of heavy machinery in the landfill.

4.4.3.2 Conceptual Site Model for Alternative 2: On-Site Ex Situ Retreatment

Figure 6 illustrates the CSM for Alternative 2 (on-site ex situ retreatment). This alternative would require

breaking and excavating the treated slag in the landfill, crushing the treated slag to a specified particle
size, retreatment of the material, testing the material to ensure that UTS are met, and upon acceptable

UTS results, replacing the material into the landfill.

Exide has completed a pilot test for removal and retreatment of slag in the landfill under a TCEQ
Response Action Work Plan, which was confirmed to be successful for 70 of 73 samples of retreated
material. Lessons learned from the on-site pilot test for retreating the slag in the landfill include ensuring
that the analytical laboratory is using appropriate sample preparation and analysis methods. Additional
pilot testing would be needed in order to develop a testing procedure that is acceptable to TCEQ and
USEPA. Additional material from site closure and remediation activities and treated slag that has

accumulated may be added to the open cells of the landfill before closure.

Under this alternative, the existing landfill space would be used, and the landfill material would be
retreated to be below UTS (given successful completion). Potential long-term effects to groundwater,
surface water and sediment are minimized, similar to Alternative 1 due to the landfill cap and liner design
and other factors. In addition, if implemented successfully, this alternative would result in all of the

material in the landfill being treated to be below the UTS.

The CSM analysis for this alternative includes the following potential long-term risks that exceed the

minimal risk rating (cells highlighted in green and yellow in Figure 6):

B Emissions of potentially lead/metal-bearing dust from excavation, crushing, loading, and
hauling 130,000 yd3 of landfill material has the potential for aerial dispersion and
deposition onto off-site soils. This would pose medium long-term potential risks to off-site
residents and minimal to minor long-term risks to terrestrial and aquatic organisms. On-
site dust suppression efforts would reduce this potential but may not eliminate it under all
conditions.

B There are minimal long-term potential risks for terrestrial organisms to accidentally dig
into the landfill and potentially have contact with treated landfill material. The risks of
these exposures are minimized due to the robust nature of the landfill cover and liner
design, which is a proven technology for minimizing direct contact by human and
ecological receptors. The consequences of exposure to lead or other metals that may be
exposed in the landfill are the same as Alternative 1.

B There are minimal to minor long-term potential risks for aquatic/riparian organisms
related to the potential for lead and other metals to leach to the groundwater and travel to
surface water and sediments. These risks have a rare likelihood (slightly, but not
materially, lower than when there is no additional treatment), since confirmatory samples
will be taken during treatment, but the risk values would remain the same as in
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Alternative 1 since the consequences of exposure to lead or other metals if there was
leaching from the landfill are the same regardless of retreatment.

The CSM analysis for this alternative includes the following potential short-term risks that exceed the

minimal risk rating (cells highlighted in green, yellow and red on Figure 6):

B Emissions of potentially lead/metal-bearing dust from excavation, crushing, and loading
130,000 yd3 of landfill material has the potential for aerial dispersion that would pose
major inhalation risks to on-site remediation workers, medium inhalation risks to off-site
residents and terrestrial organisms, and minor risks to aquatic organisms. On-site dust
suppression efforts would reduce but not eliminate this potential. The risk is higher than
Alternative 1 since the landfill material would not be disturbed in that scenario.

B There are medium short-term potential risks to off-site residents and terrestrial organisms
and minimal risks to aquatic organisms due to the increased truck traffic while bringing
additional machinery and materials on-site to implement this remedy.

B There is a major short-term potential risk of potential incidents to remediation workers in
the landfill due to on-site construction machinery associated with the excavation,
crushing, loading, and hauling of 130,000 yd3 of landfill material (estimated to be at least
2 years in duration). Standard safe work procedures can minimize these types of
hazards; however, the consequences of a majority of these hazards can be major in the
event that they occur.

B There are major short-term potential risks to remediation workers and medium risks to
off-site residents and terrestrial organisms related to increased noise levels due to
excavation, crushing, loading, and hauling of 130,000 yd3 of landfill material.

B Potential exposure to landfill material during implementation will pose medium short-term
potential risks to remediation workers and terrestrial organisms during implementation of
the remedy since the likelihood of ingesting this material is possible (score = 3), even
though the consequence is minor to minimal (scores = 4 and 5) due to the metal(s) being
bound in a chemical matrix.

B Treatment of landfill material with chemical stabilizers will pose medium short-term
potential risks of a chemical incident to remediation workers during the implementation of
the remedy since the consequence of exposure to these chemicals has the potential for
medium adverse effects.

4.4.3.3 Conceptual Site Model for Alternative 3: Excavation and Off-Site Retreatment and
Disposal

Figure 7 illustrates the CSM for Alternative 3 (excavation and off-site retreatment and disposal). This

alternative includes complete breaking and excavation of the material in the Class 2 landfill, loading the
material into trucks, hauling the material and impacted liner materials to an off-site TSD, crushing and

retreatment of the material, and disposal of the treated material at the off-site TSD.

It is estimated that approximately 130,000 yd3 of landfill material would be excavated, which would require
some crushing or breaking of the material to allow excavation and handling. An additional estimated
25,000 yd3 of cover and liner material would be removed as part of the complete removal of the Class 2
landfill. It is estimated that approximately 155,000 yd3 of landfill material and cover/liner material, which

corresponds to 15,500 truckloads, would be hauled 250 miles to the nearest off-site TSD that is expected
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to accept this material, at a rate of about 21 to 42 trucks per day over a 1.5- to 3-year period. This

material would be crushed and treated at the off-site TSD prior to disposal at the off-site TSD.

The potential for long-term risks primarily include risks associated with release at the off-site TSD
because the material in the Class 2 landfill would be removed and placed at that facility. The potential
long-term risks in the vicinity of the Class 2 landfill and along the transportation route include off-site soil
effects from potentially lead/metal-bearing dust generation and deposition related to on-site breakage,
excavation, loading, and hauling of a substantial volume of landfill material. The consequences of
exposure to this material is minimal to minor given that the lead and other metals are contained in a solid
matrix and the fraction that is leachable/available is low.

There are short-term potential risks at the Class 2 landfill and the off-site TSD for activities during
implementation of the remedy, and there are potential risks from hauling the materials along the
transportation route from the Class 2 landfill to the off-site TSD.

The off-site TSD is expected to be located in a semi-industrial area that is relatively remote from
residential areas and likely has reduced populations of terrestrial organisms compared with undisturbed
areas. However, future development around such facilities is uncertain. The remoteness of the facility

limits exposures, and thus risks, due to distance and limited contact with hazardous conditions.

The CSM analysis for this alternative includes the following potential long-term risks that exceed the

lowest risk rating (cells highlighted in green in Figure 7):
Class 2 Landfill and Vicinity

B On-site breaking, loading, and hauling of landfill material at the Class 2 landfill will result
in generation of potential lead/metal-bearing dust. Aerial deposition of this dust to off-site
soil will pose minor long-term potential risks to off-site residents and ecological receptors.
The consequence of this deposition onto soil is the same as for Alternative 2.

Off-site TSD and Vicinity

B The potential long-term risks of exposure to landfill material, groundwater, surface water
and sediments at the off-site TSD are minimal for all receptors. The consequences of
people or terrestrial and/or aquatic organisms coming into contact with releases of lead or
other metals from the off-site TSD are minimal, given that the landfill material will be
retreated to fix the metals in a matrix that is not bioavailable. These are similar to the
consequences that would occur in Alternative 2, since the landfill material will be
retreated in either case.

The CSM analysis for this alternative includes the following potential short-term risks that exceed the

minimal risk rating (cells highlighted in green, yellow and red in Figure 7):
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Class 2 Landfill and Vicinity

B Emissions of potentially lead/metal-bearing dust from excavation, breaking, loading, and
hauling 155,000 yd® of landfill material will pose medium short-term potential risk to off-
site residents, remediation workers and terrestrial organisms, and minor risk to aquatic
organisms. On-site dust suppression efforts would reduce but not eliminate this potential.
The consequence of exposure to this dust is the same as for Alternative 2.

B There are major short-term potential risks at the Class 2 landfill for off-site residents,
medium risks for terrestrial organisms, and minimal risks for aquatic organisms related to
significant truck traffic to haul 15,500 round trip truckloads from the Class 2 landfill to the
off-site TSD. The consequence of an incident with the truck traffic is minor to major,
depending on the receptor. This consequences for off-site residents are major (score =
2), which is higher than the Alternative 2 score (3) because of the substantially higher
volume of truck traffic and higher speeds expected when hauling the landfill material off-
site during the implementation of Alternative 3.

B There are major short-term potential risks at the Class 2 landfill for remediation worker
incidents due to on-site construction machinery associated with the excavation, loading,
and hauling of 130,000 yd® of landfill material (estimated at 1.5 to 3 years in duration).
Standard safe work procedures can minimize these types of hazards; however, the
consequences of these hazards can be major in the event that they occur. This is similar
to Alternative 2, given increased heavy truck traffic compared to Alternative 1.

B The increased noise levels due to breakage, excavation, loading, and hauling of
130,000 yd3 of landfill material will pose major short-term potential risks to remediation
workers at the Class 2 landfill, and medium risks to off-site residents and terrestrial
organisms in the vicinity of the Class 2 landfill. The consequence of exposure to noise is
the same as for Alternative 2.

B Potential exposure to landfill material during implementation will pose medium short-term
potential risks to on-site remediation workers and minor risks to terrestrial organisms
during implementation of the remedy. The consequence of exposure to landfill material is
the same as for Alternative 2.

Transportation Route

B There are minor short-term potential risks along the transportation route to off-site
residents and terrestrial organisms related to potentially lead/metal-bearing dust
generated while hauling 15,500 truckloads of landfill materials 250 miles each way
between the Class 2 landfill and the off-site TSD. The consequence of encountering this
lead/metal-bearing material is minor to minimal (scores = 4 and 5) since there would be a
small volume of dust available for exposure to an individual along the transportation route
(that is, if dust were generated by hauling landfill material, it would likely be spread out
over the distance of the transportation route).

B There are medium short-term potential risks along the transportation route to off-site
residents and terrestrial organisms and minor risks to aquatic organisms from potential
incidents related to increased traffic to haul 15,500 truckloads of landfill materials
250 miles each way between the Class 2 landfill and the off-site TSD. The consequence
of a traffic accident is difficult to predict, but has the potential to have major to medium
(scores = 2 and 3) consequences of injury.

B There are minor short-term potential risks along the transportation route to off-site
residents and ecological receptors related to the potential for spills during the hauling of
15,500 truckloads of landfill materials 250 miles one-way from the Class 2 landfill to the

Golder

Associates

082414 exide class 2 If report - clean.docx



August 2014 30 13-02086.1012

off-site TSD. The consequence of a spill is expected to be minor (score = 4) given that
the bulk of the landfill material is bound in a chemical matrix. .

Off-site TSD and Vicinity

B The potentially lead/metal-bearing dust from unloading and crushing operations will pose
medium short-term potential risks to remediation workers and minor risks to terrestrial
and aquatic organisms at or near the off-site TSD. The consequences of these
exposures are similar to those posed at the Class 2 landfill, since the procedures to
retreat the metals in the landfill material will be similar.

B At the off-site TSD, there are minor short-term potential risks to terrestrial organisms
related to truck traffic during the hauling of 15,500 truckloads of landfill material to the
facility. The likelihood of potential off-site resident incidents with truck traffic is lower than
those posed at the Class 2 landfill because the off-site TSD is located in an area remote
from residential areas.

B There are medium short-term potential risks to remediation workers of potential incidents
related to on-site machinery during the unloading, and crushing of 15,500 truckloads of
landfill material at the off-site TSD. The consequences of these exposures are scored
higher (score = 3) than those posed at the Class 2 landfill (score = 2) because there are
fewer machinery activities at the off-site TSD.

B The noise levels due to unloading and potential crushing 15,500 truckloads of landfill
material will pose medium short-term potential risks to remediation workers, and minor
risk to terrestrial organisms at or near the off-site TSD. The consequences of these
exposures are scored higher (scores = 3 and 4, respectively) than those posed at the
Class 2 landfill (scores = 2 and 3, respectively) because there are fewer machinery
activities at the off-site TSD.

B Exposure to landfill material will pose minor short-term potential risks to remediation
workers and terrestrial organisms during unloading and crushing operations at the off-site
TSD. The consequences of these exposures are similar to those posed at the Class 2
landfill, since the procedures to retreat the metals in the landfill material will be similar.

B At the off-site TSD, the treatment of landfill material will pose minor short-term potential
risks of a chemical incident to remediation workers during the implementation of the
remedy. The consequences of these exposures are scored higher (score = 4) than at the
Class 2 landfill (score = 3) because the facility commonly accepts and treats hazardous
materials.
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5.0 RISK EVALUATION

The risk evaluation for the three alternatives was conducted using the relevant criteria specified in
Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA (USEPA 1993a), plus the
indicators identified in the CSM evaluation, and several other potential physical hazards identified for

each remedial alternative. Costs are a relevant consideration and are estimated and discussed.

Each potential risk or hazard was developed into indicators for their respective receptors (i.e., off-site

residents, workers, ecological receptors). The indicators were categorized into three general criteria:

B Long-term effectiveness (minimization of long-term risks or hazards)
B Short-term effectiveness (minimization of short-term risks or hazards)

B Implementability (technical and administrative feasibility)

Each potential exposure or hazard scenario developed in the CSMs (Section 4.0) is an indicator with
Indicator Scores for each of the three alternatives listed in Table 1. Indicator Scores for non-exposure or
non-hazard related indicators (for example, technical feasibility) were also developed based on best
professional judgment. The scores of each of the indicators for the related criterion were then averaged
into overall criterion scores and sub-group scores for each alternative, as shown in Table 1. The scoring
used in this risk evaluation was developed to provide a high score for the minimization of risk or physical
hazards, and provide a low score for increased risk or physical hazard. Using this approach, a higher

score reflects a more favorable outcome.

Section 5.1 presents an overview of the methods used to assign scores to each indicator. Section 5.2
provides a description of the potential effects from each remedial alternative on each indicator, Indicator
Scores, and rationale considered in the scoring of each indicator. Section 5.3 presents an evaluation of
each alternative per the indicators, followed by a comparative evaluation of the alternatives. It also

summarizes relative cost considerations.

5.1 Indicator Scoring

To clarify the scoring of each indicator, a chart providing descriptions of the scoring scales is included at
the bottom of Table 1. Scores ranging between 1 and 25 are given to each indicator, where a score of 1
represents a critical risk, and a score of 25 represents a minimal risk. In cases where there are multiple
risk values in the CSM (for example, ingestion and dermal contact with groundwater), the lowest of the
scores (that is, the least favorable score) is used for the indicator score. For indicators related to long-
and short-term effects, such as off-site resident exposure to affected groundwater, the scoring is based
on the CSM risk score that takes into account the likelihood and consequence of exposure for each

alternative, where the score of 25 represents the lowest risk, and a score of 1 represents the highest risk.
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For indicators related to implementability, a score of 1 represents low implementability, and a score of 25

represents the optimal implementability.

For Alternative 3, scores are provided for indicators related to the Class 2 landfill, the transportation route,
and the off-site TSD. The indicators were developed so that there will be a score for only one of these
locations to be compared against the other two alternatives. For example, the potential risk for noise
exposure to remediation workers at the Class 2 landfill (Indicator Number 31 in Table 1) is only given a
score for on-site exposure (3a) and not for off-site exposure (3b), and this one score is compared to

Indicator Scores for on-site exposures developed for Alternatives 1 and 2 for the same indicator.

In Alternative 3, indicators that occur only at the off-site TSD (for example, on-site machinery at the off-
site TSD, Indicator Number 34) or along the transportation route (for example, potential effects to off-site
residents from a spill along the transportation route, Indicator Number 25) are given scores for the
activities at the off-site TSD (3b), not the FRC, and are compared to the scores developed for Alternatives
1 and 2. The indicators that receive a score for the transportation route or the off-site TSD only are given
an optimal score of 25 for Alternatives 1 and 2. This is to indicate that no adverse effects occur for
Alternatives 1 and 2 for those indicators where activities occur only along the transportation route or at the
off-site TSD.

The scores for each indicator are presented in Table 1, with a highest/most favorable achievable score for
each indicator of 25. The scores of all indicators within a criterion are averaged to attain a Criterion Score
(for example, the long-term risk minimization criterion scores for Alternatives 1, 2, and 3 are 20.1, 19.7,
and 20.7, respectively). In addition, Subgroup Scores are provided for the various sub-groups within each
Criterion, based on the average of the Indicator Scores within each sub-group. For example, the sub-
group scores for off-site residents in the long-term risk minimization criterion for Alternatives 1, 2, and 3

are 20.4, 19.4, and 23.2, respectively.

The scores assigned in this evaluation are not assigned weights; in effect, each score receives equal
weight when averaged for criteria and sub-group scores. Each indicator can be compared on a relative
basis across the three alternatives and whether or not the scores are weighted has no effect on such

comparison.

5.2  Evaluation Criteria and Indicators

The indicator, indicator numbers, and Indicator Scores are presented in Table 1. The Indicator Scores
are the CSM Risk Values from Figures 5, 6, and 7; developed by multiplying the scores for likelihood and
consequence for each indicator. A description of the potential effects from each remedial alternative on
each indicator is presented below, along with the Indicator Scores, and rationale considered in the scoring

of each indicator.
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5.2.1 Long-Term Risk Minimization
The long-term risk minimization criterion addresses community hazard minimization, occupational hazard
minimization, ecological hazard minimization, and environmental effects sub-groups. The indicators for

these sub-groups are described below.

5.2.1.1 Community Hazard Minimization

This sub-group evaluates the potential risks related to long-term impacts from each alternative to off-site
residents near the Class 2 landfill, and for Alternative 3 it considers off-site residents along the
transportation route to the off-site TSD and residents in the vicinity of the off-site TSD. The evaluated

risks include potential exposures as described below.

1. Landfill material — This indicator reflects the potential exposure to lead/metal-bearing
landfill materials. These exposures have a varying potential to occur if the landfill cap
were to fail (Alternatives 1 or 2) or if security is breached and the material within the
landfill is excavated (Alternatives 1, 2 or 3). These potential exposures are minimized by
the low permeability, multi-layer capping system on the landfill that is designed to prevent
releases to the environment (Alternatives 1 or 2). For Alternative 3, the siting and
engineering requirements at the off-site TSD provides safeguards against release and
potential exposure at that facility. The risks for this indicator are minimal for all three
Alternatives.

2. Affected groundwater — This indicator reflects the potential exposure to groundwater
impacted by the landfill. This could occur in the event of cap and liner failure in an area
where slag contains constituents that leach to levels of concern. These potential
exposures are minimized by the liner and cover systems which are designed to prevent
migration of the landfill contents to groundwater. Under Alternatives 2 and 3, the landfill
material would be retreated to levels that meet the UTS. The risks for this indicator are
minor for Alternative 1, and minimal for Alternatives 2, and 3.

3. Affected surface water and sediments — This indicator reflects the potential exposure to
surface water or sediment by groundwater impacted by the landfill. In order for these
media to be affected, releases from the landfill (related to cap and liner failure) would
need to affect groundwater, and affected groundwater would need to discharge to the
creek. This is minimized by the cap and liner systems designed to be protective against
migration of landfill contents to groundwater. Under Alternatives 2 and 3, the landfill
material would be retreated to levels that meet the UTS. The risks for this indicator are
minor for Alternative 1, and minimal for Alternatives 2, and 3.

4, Affected off-site soil — This indicator reflects the potential exposure to impacted off-site
soil in the event of aerial dispersion and deposition of affected materials during
construction activities at the landfill. In Alternative 1, no intrusive activities into the landfill
material would occur, and any construction dust generated is expected to be from clean
materials. In Alternatives 2 and 3, excavation and crushing or breaking of landfill material
would generate lead/metal-bearing dust. The risk of aerial dispersion can be controlled
but not eliminated by dust suppression and control activities. The risks for this indicator
are minimal for Alternative 1, medium for Alternative 2, and minor for Alternative 3 in the
vicinity of the Class 2 landfill.

5. Affected off-site soil (off-site TSD) — This indicator reflects the potential exposure to
impacted off-site soil from aerial dispersion and deposition of affected materials from the
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off-site TSD. In Alternative 3, crushing activities will create potentially lead/metal-bearing
dust at the off-site TSD. The off-site TSD is expected to be located in a semi-industrial
area that is remote from residential areas. Dust suppression and control activities would
control aerial dispersion. The risks for this indicator are minimal for Alternative 3.

5.21.2 Occupational Hazard Minimization

This sub-group evaluates the potential risks related to long-term impacts from each alternative to on-site
future industrial workers at the Class 2 landfill. The evaluated risks include potential exposures as

described below.

6. Landfill material — This indicator reflects the potential exposure of on-site workers to
lead/metal-bearing landfill materials after remediation is completed. These exposures
could occur due to accidental excavation of cover material or cap failure that exposes
landfill materials. These potential exposures are minimized by on-site security and
institutional controls, as well as the low permeability, multi-layer capping system on the
landfill that is designed to prevent releases to the environment (Alternatives 1 or 2). For
Alternative 3, the siting and engineering requirements at the off-site TSD provides
safeguards against release and potential exposure at that facility. The risks for this
indicator are estimated to be minor for Alternative 1 and minimal for Alternatives 2 and 3.

7. Affected groundwater — This indicator reflects the potential exposure of on-site workers to
groundwater affected by the contents of the landfill. This could occur in the event of cap
and liner failure in an area where slag contains constituents that leach to levels of
concern. These potential exposures are minimized by the liner and cover systems which
are designed to protect against migration of landfill contents to groundwater. Under
Alternatives 2 and 3, the landfill material would be retreated to levels that meet the UTS,
which would stabilize the landfill contents. The risks for this indicator are minimal for all
three Alternatives.

8. Affected surface water and sediments — This indicator reflects the potential exposure of
on-site workers to surface water or sediment affected by groundwater impacted by the
landfill. In order for these media to be affected, releases from the landfill (related to cap
and liner failure) would need to affect groundwater and affected groundwater would need
to discharge to the creek. This is minimized by the cap and liner systems designed to be
protective against migration of landfill contents to groundwater. Under Alternatives 2 and
3, the landfill material would be retreated to levels that meet the UTS, which would
stabilize the landfill contents. The risks for this indicator are minimal for all three
Alternatives.

5.2.1.3 Ecological Hazard Minimization

This sub-group evaluates the potential risks related to long-term impacts from each alternative to
terrestrial and aquatic receptors near the Class 2 landfill. The indicators in this sub-group reflect the
potential exposure of terrestrial or aquatic receptors to on-site or off-site contaminants. The evaluated

risks include potential exposures as described below.
Terrestrial Organisms

9. Landfill material — similar to on-site worker exposures (Indicator 6). The risks for this
indicator are minor for Alternative 1 and minimal for Alternatives 2 and 3.
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10. Affected groundwater — similar to on-site worker exposures (Indicator 7). Terrestrial
organisms have little contact with groundwater. The risks for this indicator are minimal for
all three Alternatives.

11. Affected surface water and sediments — similar to off-site resident exposures (Indicator
3). The risks for this indicator are minor for Alternative 1 and minimal for Alternatives 2
and 3.

12. Affected off-site soil — similar to off-site resident exposures (Indicator 4). The risks for
this indicator are minimal for Alternative 1 and minor for Alternatives 2, and 3.

13. Affected off-site soil (off-site TSD) — crushing activities will create potentially lead/metal-
bearing dust at the off-site TSD. The off-site TSD is expected to be located in a semi-
industrial located, which likely has reduced populations of terrestrial organisms. The
risks for this indicator are minimal.

Aquatic Organisms

14. Landfill material — similar to off-site resident exposures (Indicator 1). Aquatic organisms
would have little or no contact with landfill material. The risks for this indicator are
estimated to be minimal for all three Alternatives.

15. Affected groundwater — similar to on-site worker exposures (Indicator 7). Aquatic
organisms have little contact with groundwater. The risks for this indicator are estimated
to be minimal for all three Alternatives.

16. Affected surface water and sediments — similar to off-site resident and on-site worker
exposures (Indicators 3 and 8, respectively). Aquatic organisms could have adverse
effects from affected surface water and sediments. The risks for this indicator are
estimated to be minor for Alternatives 1 and 2, and minimal for Alternative 3.

17. Affected off-site soil — similar to off-site resident exposures (Indicator 4), however aquatic
organisms would have little contact with off-site soil. The risks for this indicator are
estimated to be minimal for Alternative 1 and minor for Alternatives 2 and 3.

18. Affected off-site soil (off-site TSD) — similar to off-site resident exposures (Indicator 5).
The risks for this indicator are estimated to be minimal.

5214 Environmental Effects

The reduction of toxicity, mobility, or volume through treatment is evaluated in this sub-group.

19. Reduction of toxicity, mobility, or volume through treatment — This indicator reflects the
ability of the treatment technology to permanently and significantly reduce the toxicity,
mobility, or volume of contaminants. For Alternative 1, there is no reduction in toxicity
because no further treatment will occur; but the volume of material will not increase. For
Alternatives 2 and 3, there will be some reduction of toxicity due to treatment of the
landfill material to levels below the UTS. Although treatment will reduce the toxicity, it will
also increase the volumes due to the addition of treatment reagents and cement. A
volume increase of about 50% was assumed in this evaluation. The risks for this
indicator are estimated to be minor for Alternative 1 and minimal for Alternatives 2 and 3.
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5.2.2 Short-Term Risk Minimization

The short-term risk minimization criterion addresses the following sub-groups:

minimization occupational hazard minimization, ecological hazard minimization, and environmental

effects. The indicators for these sub-groups are described below.

5.2.2.1

Community Hazard Minimization

This sub-group evaluates the potential risks related to short-term impacts from each alternative to off-site

residents near the Class 2 landfill, and also near the off-site TSD for Alternative 3. The evaluated risks

include potential exposures as described below.

Class 2 Landfill and Vicinity

20.

21.

22.

23.

24.

Potential lead/metal-bearing dust — This indicator reflects the potential exposure of the
community, by inhalation, to potentially lead/metal-bearing airborne dust from the site. In
Alternative 1, no intrusive activities into the landfill material will occur, and any
construction dust generated is expected to be from general clean materials. In
Alternatives 2 and 3, excavation and crushing or breaking of landfill material would
generate lead/metal-bearing dust.  Aerial dispersion can be controlled by dust
suppression and control activities but not eliminated. The risks for this indicator are
estimated to be minimal for Alternative 1 and medium Alternatives 2 and 3.

Increased truck traffic in and out of the Class 2 landfill — This indicator reflects the
potential exposure to increased truck traffic in the vicinity of the landfill. Alternative 1 will
have minimal increased traffic to import general clean fill materials. Alternative 2 will
require increased traffic to deliver heavy equipment, materials, and facilities for on-site
crushing and excavation. Alternative 3 will require a very high volume of traffic to
transport approximately 15,500 truckloads of landfill material from the Class 2 landfill to
the off-site TSD. The risks for this indicator are estimated to be minor for Alternative 1,
medium for Alternative 2, and major for Alternative 3.

Increased noise from the Class 2 landfill — This indicator reflects the potential exposure to
noise for off-site residents. Alternative 1 will have little increased noise. Alternative 2 will
have increased noise due to breaking, excavating and crushing operations on-site.
Alternative 3 will have increased noise, slightly less than Alternative 2, for breaking and
excavating landfill material. The risks for this indicator are estimated to be minimal for
Alternative 1 and medium for Alternatives 2 and 3.

Transportation Route (Alternative 3 only) Potential lead/metal-bearing dust along the
transportation route — This indicator reflects the potential effects of exposure to
lead/metal-bearing dust from the transport of landfill materials to the off-site TSD. This
can be reduced by appropriate controls, such as covering the loads. The dispersion of
materials along the 250-mile route would limit exposures. The risks for this indicator are
estimated to be minor.

Increased truck traffic along the transportation route — This indicator reflects the potential
effects of exposure to increased traffic during transport of landfill materials to the off-site
TSD. Approximately 15,500 truckloads of landfill material would be transported along the
haul route and the trucks would make return trips. Incidents can be controlled by safe
driving and pedestrian practices; however, the consequences in the event of an incident
can be serious. The risks for this indicator are estimated to be medium.
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25. Potential effects from for accidental spills along the transportation route — The significant
truck traffic along the haul route has the potential for increased spills. The risks for this
indicator are estimated to be minor.

26. Off-site TSD and Vicinity (Alternative 3 only) Potential for lead/metal-bearing dust — This
indicator reflects the potential to minimize community exposures to potentially lead/metal-
bearing airborne dust from the off-site TSD. The crushing operations prior to retreatment
at this facility would result in a probability of community exposures. This exposure would
be limited by the expected remoteness of the facility from residential areas. The risks for
this indicator are estimated to be minimal.

27. Increased truck traffic at the off-site TSD — This indicator reflects the potential effects
from exposure to increased truck traffic into and out of the off-site TSD during transport of
the landfill material from the Class 2 landfill. This exposure would be limited by the
expected remoteness of the facility from residential areas. The risks for this indicator are
estimated to be minimal.

28. Increased noise at the off-site TSD — This indicator reflects the potential for community
exposure to increased noise during the crushing and handling of materials at the off-site
TSD. This exposure would be limited by the expected remoteness of the facility from
residential areas. The risks for this indicator are estimated to be minimal.

52272 Occupational Hazard Minimization

This sub-group evaluates the potential risks related to short-term impacts from each alternative to on-site
remediation workers at the Class 2 landfill, and at the off-site TSD for Alternative 3. The evaluated risks

include potential exposures as described below.

29. Class 2 Landfill Potential for lead/metal-bearing dust — This indicator reflects the potential
exposure of remediation workers to potentially lead/metal-bearing construction dust
during implementation of the remedial alternatives. For Alternative 1, standard earth
moving equipment would be employed, and no intrusive activities are planned. For
Alternatives 2 and 3, there would be considerable potential for increased lead/metal-
bearing dust due to the breaking and loading landfill material. Alternative 2 would require
crushing to a specified particle size, which would generate finer lead/metal-bearing dust
than Alternative 3. It is assumed compliance with occupational health and safety
standards will mitigate this risk. The risks for this indicator are estimated to be minimal
for Alternative 1, major for Alternative 2, and medium for Alternative 3.

30. On-site machinery — This indicator reflects the potential risks for accidents to on-site
workers related to on-site machinery. For Alternative 1, standard earth moving
equipment would be employed, and no intrusive activities are planned. For Alternatives 2
and 3, heavy equipment for breaking, loading, crushing, and hauling landfill material
would be employed. It is assumed compliance with occupational health and safety
standards will mitigate this potential risk. The risks for this indicator are estimated to be
minor for Alternative 1 and major for Alternatives 2 and 3 due to the crushing, breaking,
or hauling activities that will occur for these alternatives.

31. Increased noise — This indicator reflects the potential risks due to increased noise levels
for remediation workers. For Alternative 1, standard earth moving equipment would be
employed, and no intrusive activities are planned. For Alternatives 2 and 3, there would
be considerable increased noise due to the breaking, loading, crushing, or hauling landfill
material. It is assumed compliance with occupational health and safety standards will
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mitigate this risk. The risks for this indicator are estimated to be minor for Alternative 1
and major for Alternatives 2 and 3.

32. Landfill material — This indicator reflects the potential exposures of remediation workers
to lead/metal-bearing slag. For Alternative 1, no intrusive activities are planned into the
landfill material. For Alternatives 2 and 3, the landfill material would be excavated,
crushed or broken, and hauled. It is assumed compliance with occupational health and
safety standards will mitigate this risk. The risks for this indicator are estimated to be
minimal for Alternative 1 and medium for Alternatives 2 and 3.

Off-site TSD (Alternative 3 Only)

33. Potential for lead/metal-bearing dust — This indicator reflects the potential exposure of
remediation workers to potentially lead/metal-bearing construction dust during
implementation of the remedial alternative. Crushing operations at the off-site TSD would
have a high probability to generate potentially lead/metal-bearing dust. It is assumed
compliance with occupational health and safety standards will mitigate this risk. The risks
for this indicator are estimated to be medium for Alternative 3.

34. On-site machinery — This indicator reflects the potential for accidents to on-site workers
related to on-site machinery. For Alternative 3, heavy equipment for hauling and
crushing landfill material would be employed. It is assumed compliance with
occupational health and safety standards will mitigate this potential risk. The risks for this
indicator are estimated to be medium for Alternative 3, which is a higher score than for
the on-site machinery score for the Class 2 landfill (Indicator 30) because most of the on-
site machinery activities (breaking, loading, and hauling) will be at the Class 2 landfill
compared to the off-site TSD (crushing).

35. Increased Noise — This indicator reflects the potential exposure to increased noise levels
for remediation workers. For Alternative 3, there would be considerable increased noise
due to the hauling and crushing of landfill material. It is assumed compliance with
occupational health and safety standards will mitigate this risk. The risks for this indicator
are estimated to be medium for Alternative 3 which is a higher score than for the noise
score for the Class 2 landfill (Indicator 31) because most of the noise-making activities
(breaking, loading, and hauling) will be at the Class 2 landfill compared to the off-site
TSD (crushing).

36. Landfill material — This indicator reflects the potential exposure of remediation workers at
the off-site TSD to lead/metal-bearing slag. Crushing operations at the off-site TSD could
result in a direct contact with the material and a high probability of worker exposure. It is
assumed compliance with occupational health and safety standards will mitigate this risk.
The risks for this indicator are estimated to be minor for Alternative 3, which is a higher
score than for the landfill material score for the Class 2 landfill (Indicator 32) because
most of the landfill material exposures (breaking, loading, and hauling) will be at the
Class 2 landfill compared to the off-site TSD (crushing).

Both Facilities

37. Chemical hazards — this indicator reflects the potential for worker exposure to chemical
hazards during retreatment of landfill materials. For Alternative 1, no retreatment is
required. For Alternatives 2 and 3, retreatment will be conducted on excavated and
crushed landfill materials at the Class 2 landfill (Alternative 2) or the off-site TSD
(Alternative 3). It is assumed compliance with occupational health and safety standards
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will mitigate this risk. The risks for this indicator are estimated to be minimal for
Alternative 1, medium for Alternative 2, and minor for Alternative 3.

5223 Ecological Hazard Minimization

This sub-group evaluates the potential risks related to short-term impacts from each alternative to
terrestrial and aquatic organisms near the Class 2 landfill and, for Alternative 3, along the 250-mile
transportation route and in the vicinity of the off-site TSD. The evaluated risks include potential

exposures as described below.

Terrestrial Organisms

Class 2 Landfill and Vicinity

38. Potential for lead/metal-bearing dust — similar to off-site resident exposures (Indicator
20). The risks for this indicator are minimal for Alternative 1 and medium for Alternatives
2 and 3.

39. Increased truck traffic — similar to off-site resident exposures (Indicator 21). The risks for
this indicator are minor for Alternative 1, and medium for Alternatives 2 and 3.

40. Increased noise — similar to off-site resident and on-site worker exposures (Indicators 22
and 31, respectively). The risks for this indicator are minor for Alternative 1 and medium
for Alternatives 2 and 3.

41. Landfill material — similar to on-site worker exposures (Indicator 36). The risks for this
indicator are minimal for Alternative 1, medium for Alternative 2, and minor for Alternative
3.

42. Transportation Route (Alternative 3 only) Potential for lead/metal-bearing dust — similar to
off-site resident exposures (Indicator 23). The risks for this indicator are minor.

43. Increased truck traffic — similar to off-site resident exposures (Indicator 24). The risks for
this indicator are medium.

44. Potential for accidental spills — similar to off-site resident exposures (Indicator 25). The
risks for this indicator are minor.

Off-site TSD

45, Potential for lead/metal-bearing dust — this indicator reflects terrestrial organism exposure
to increased lead/metal-bearing dust generated during the crushing and handling of
materials at the off-site TSD. The facility is expected to be located in a semi-industrial
area, which likely has reduced populations of terrestrial organisms compared with
undisturbed areas. The risks for this indicator are estimated to be minor.

46. Increased truck traffic — this indicator reflects terrestrial organism exposure to increased
truck traffic at the off-site TSD. The facility is expected to be located in a semi-industrial
area, which likely has reduced populations of terrestrial organisms compared to
undisturbed areas. The risks for this indicator are minor.
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47. Increased noise —this indicator reflects terrestrial organism exposure to increased noise
during the crushing and handling of materials at the off-site TSD facility. The facility is
expected to be located in a semi-industrial area, which likely has reduced populations of
terrestrial organisms compared with undisturbed or residential areas. The risks for this
indicator are estimated to be minor.

48. Landfill material — similar to on-site worker exposures (Indicator 36). The risks for this
indicator are minor.

Aquatic Organisms

Class 2 Landfill and Vicinity

49. Potential for lead/metal-bearing dust — similar to terrestrial organism exposures (Indicator
38), although scores are lower because activities would be conducted remote from
stream or riparian areas. The risks for this indicator are minimal for Alternative 1 and
minor for Alternatives 2 and 3.

50. Increased truck traffic — similar to terrestrial organism exposures (Indicator 39), however
most traffic would not occur in stream or riparian areas. The risks for this indicator are
minimal for all three Alternatives.

51. Increased noise — similar to terrestrial organism exposures (Indicator 40), however these
activities will be conducted remote from stream or riparian areas. The risks for this
indicator are minimal for all three Alternatives.

52. Landfill material — landfill material operations will not occur in stream or riparian areas.
The risks for this indicator are minimal for all three Alternatives.

Transportation Route (Alternative 3 only)

53. Potential for lead/metal-bearing dust — similar to terrestrial organism exposures (Indicator
42), however most of the route would not be stream or riparian areas. The risks for this
indicator are minimal.

54. Increased truck traffic — similar to terrestrial organism exposures (Indicator 43), however
most traffic would not occur in stream or riparian areas. The risks for this indicator are
minor.

55. Potential for accidental spills — similar to terrestrial organism exposures (Indicator 44).
The risks for this indicator are minor.

Off-site TSD (Alternative 3 only)

56. Potential for lead/metal-bearing dust — similar to terrestrial organism exposures (Indicator
45). The risks for this indicator are minor.

57. Increased truck traffic — similar to terrestrial organism exposures (Indicator 46), however
most traffic would not occur in stream or riparian areas. The risks for this indicator are
minimal.
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58. Increased noise — similar to terrestrial organism exposures (Indicator 47), however these
activities will be conducted remote from stream or riparian areas. The risks for this
indicator are minimal.

59. Landfill material — landfill material operations will not occur in stream or riparian areas.
The risks for this indicator are minimal.

5224 Environmental Effects

This sub-group evaluates the potential environmental effects related to energy consumption and non-

dust-related air emissions for each alternative.

60. Energy consumption — This indicator reflects the potential for minimization of energy
consumption.  Alternative 1 requires relatively low energy consumption for the
construction and import of general clean materials to cap the landfill. Alternative 2
requires medium energy consumption to excavate and crush the landfill material,
Alternative 3 requires significant energy consumption to excavate the landfill material,
transport the material (15,500 truckloads over 250 miles each way, which equates to
approximately 7,750,000 truck miles travelled), and crushing the material at the off-site
TSD. The energy consumption is minimal for Alternative 1, medium for Alternative 2, and
major for Alternative 3.

61. Non-dust air emissions — This indicator reflects the non-dust air emissions from
equipment and trucks. Alternative 1 would produce relatively low emissions during the
construction and import of general clean materials to cap the landfill. Alternative 2 would
produce medium emissions while excavating and crushing the landfill material.
Alternative 3 would produce significant emissions while excavating the landfill material,
transporting the material (15,500 truckloads over 250 miles each way, which equates to
approximately 7,750,000 truck miles travelled), and crushing the material at the off-site
TSD. The produced non-dust air emissions are minimal for Alternative 1, medium for
Alternative 2, and major for Alternative 3.

5.2.3 Implementability

The implementability criterion addresses the degree of difficulty in implementing each alternative.
Implementability issues become more significant as the complexity of the alternative increases.
Implementability issues are important because they incorporate the potential for the inability to obtain the
necessary approvals to implement the remedy, delays and remedy failure. The implementability criterion
addresses the following sub-groups: technical feasibility and administrative feasibility. The indicators for

these sub-groups are described below.

5.2.3.1 Technical Feasibility

This sub-group has two indicators that reflect the potential ability of the remedial alternative to be

implemented technically.

62. Technical Feasibility (Remediation Activities) — This indicator reflects the factors that
could negatively affect the technical feasibility of each alternative, including problems
occurring during implementation, uncertainties, the likelihood of delays due to technical
problems, and the ease of modifying the alternative, if required. Alternative 1 involves a
proven technology, and readily available equipment and personnel. Alternative 2 also
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involves a proven technology, available equipment and personnel; however there is a
need to develop a sound protocol for treatment, testing, and placement of landfill material
to gain agency acceptance. Alternative 3 is technically feasible. The technical feasibility
for this indicator is very high for Alternative 1 and high for Alternatives 2 and 3.

63. Technical Feasibility (Air Quality) — This indicator reflects the physical challenges of
minimizing air quality impacts and avoiding emission levels that could potentially affect
the timeline for attainment demonstration with the lead NAAQS. For Alternative 1, no
intrusive activities are planned, and minimal dust generation (from general clean
materials) would occur. For Alternatives 2 and 3, there would be considerable increased
potential for lead/metal-bearing dust generation due to the breaking, loading, and
crushing landfill material. Alternative 2 would require crushing to a specified particle size,
which would generate finer lead/metal-bearing dust than Alternative 3. Implementation of
Alternatives 2 and 3, which will generate lead/metal-bearing dust, must account for the
lead NAAQS attainment demonstration status and timeline. Perimeter air monitoring with
low action levels (that is, work stoppages would occur if action levels are exceeded) may
increase the duration of the implementation of Alternatives 2 and 3. The technical
feasibility for this indicator is very high for Alternative 1, low for Alternative 2 and medium
for Alternative 3.

5.2.3.2 Administrative Feasibility

This sub-group reflects the potential ability to comply with and secure regulatory approvals required under

applicable laws and regulations, and would be negatively impacted by the degree of difficulty anticipated

due to regulatory constraints or community objections. The following indicators are evaluated in this sub-

group:

64. Regulatory compliance — This indicator reflects the degree of difficulty in obtaining
regulatory approval for the remedial alternatives. Increased effort may be required to
achieve regulatory and community acceptance depending on the extent of potential dust,
traffic, and noise impacts in the vicinity of the site. TCEQ waste-program approval of
each of these remedial actions would be required. Alternative 1 would involve
conventional construction activities. Alternatives 2 and 3 would involve substantial
increased dust (including potential lead-bearing dust), traffic, and noise. As a result,
considerable effort may be required to gain community and regulatory acceptance, and it
is uncertain whether such acceptance could be achieved. The administrative feasibility
for this indicator is high for Alternative 1 and medium for Alternatives 2 and 3. .

65. Regulatory Compliance - Air Quality — This indicator reflects the degree of difficulty in
obtaining air-quality-related regulatory approvals for each alternative. The lead NAAQS
non-attainment status of the area and considerations regarding the State Implementation
Plan may result in increased difficulty in obtaining regulatory approval for Alternatives 2
or 3 due to the intrusive nature of these alternatives that have the potential for generating
lead/metal-bearing dust during implementation. In addition, the duration of Alternative 2
could implicate air permitting for certain equipment that may be complicated by the lead
NAAQS nonattainment status of the area. The administrative feasibility for this indicator
is very high for Alternative 1, low for Alternative 2 and medium for Alternative 3.

66. Land or water use restrictions - This indicator reflects the ability to minimize property or
water use restrictions. It is assumed that Exide will place the property under restriction
as a non-residential property in perpetuity for all three alternatives. Groundwater use
restrictions are anticipated for the site in any event, regardless of potential impact from
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67.

68.

69.

70.

the Class 2 landfill. The potential for minimization of additional restrictions is estimated to
be high for Alternatives 1 and 2, and very high for Alternative 3.

Local business effects - This indicator reflects the potential for impacts to local business
during the implementation of the remedial alternatives, including potential for generation
of business through purchase of local goods and services, accommodations for workers,
or local employment opportunities. Alternative 1 is relatively short-term, and Alternatives
2 and 3 have the potential to be longer term and possibly employ more local resources.
The potential for increased local business opportunities relating to the remediation project
is estimated to be medium for Alternative 1 and high for Alternatives 2 and 3.

Visual aesthetics - This indicator evaluates the effect of aesthetic compatibility with local
surroundings for each alternative. The final condition for all Alternatives is revegetated
grassland. Alternative 2 could result in a vegetated mound due to the increased volume
of landfill contents as a result of adding treatment reagents. The potential for impacts to
visual aesthetics is estimated to be medium for Alternatives 1 and 2, and very low for
Alternative 3.

Surrounding property values - This indicator evaluates the effect of remedial alternatives
on real or perceived surrounding property values. It is widely acknowledged that despite
Exide’s presence and the potential negative effects of its operations, land values have
increased in and around the FRC, significant high-end development occurred, and
schools and other public buildings were constructed resulting in an increase in tax
collections and generally a higher quality of life in Frisco. The potential for impacts to
property values is estimated to be low for Alternatives 1 and 2, and very low for
Alternative 3. The off-site TSD is currently in operation as a hazardous waste facility, the
potential for impacts to property values is estimated to be very low.

524 Cost

The cost of implementation is estimated for each remedial alternative as an additional consideration.

Cost — This consideration includes both capital and post-closure costs (i.e., operation and
maintenance and monitoring costs). Alternative costs are estimated for magnitude and
compared relatively across the three alternatives. The score for cost is negatively
affected by high costs. The costs are estimated to be very low for Alternative 1 (score =
25), medium for Alternative 2 (score = 8), and very high for Alternative 3 (score = 3).

53 Risk Evaluation of Remedial Alternatives

Table 1 presents the inputs and results of the risk evaluation of the three remedial alternatives. Figure 8

presents a diamond chart that illustrates the relative potential for each remedial alternative to achieve

remedial objectives and optimize the criteria associated with the alternatives. Similar to the scoring scale,

a larger area in the diamond figure reflects a more favorable outcome. Figure 9 presents bar charts

illustrating the scores for each sub-group within each criterion. These charts allow a further detailed look

at the individual factors contributing to the overall scores for each criterion. Figure 10 provides a bar chart

for each individual indicator, which allows detailed comparison of each indicator across each alternative.

As described above, the indicators are not weighted, and each indicator therefore carries equal weight.
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The purpose of the charts in Figures 8, 9, and 10 is to illustrate the potential trade-offs among the
remedial alternatives. Some of the alternatives optimize (that is, score high on) several parameters, but
also score low on other parameters. Observing the trade-offs allows for a more objective review of the
remedial alternatives when determining which alternative provides the best balance of all selection

criteria.

5.3.1 Effectiveness

5311 Long-Term Risk Minimization

Alternative 1: Closure In Place (Average Score = 20.1, Minimal Risk)

Scores for individual indicators indicate there are minimal to minor long-term risk to off-site resident and

ecological receptors and future remediation workers for this alternative.

This alternative provides long-term protection of human health and the environment at the Class 2 landfill.
The potential effects to groundwater, surface water and sediment are minimized with the existing liner and
cover and installation of final cover on portions of the landfill that are not capped. The liner and
underlying subgrade for the Class 2 landfill is comparable to the lower composite liner of the containment
system required for a permitted TSD facility. The multi-layer cap would have a very low permeability,
minimizing the potential for human or ecological exposure to landfill material, and minimizing the potential
for surface water to contact landfill material or landfill contents to migrate to groundwater. The cover
would be vegetated to minimize erosion, and long-term cover maintenance and inspections would be
conducted. Groundwater monitoring would be performed as well. Given the analytical data for the
material in the landfill, the typical low mobility of lead and other metals in treated slag, and the landfill
design, the potential for releases that may cause adverse effects to the surrounding environment is

minimal.

Aerial dispersion and off-site deposition of potentially lead/metal-bearing dust and long-term impacts to
off-site soil would be negligible with this alternative because this alternative does not involve intrusive

activities such as breaking, excavating, crushing, or transporting the landfill material.

Long-term reduction of toxicity and mobility through additional treatment would not occur under this
alternative. However, lead and other metals in slag are not highly mobile, and the material was previously
treated. Only a small fraction of laboratory analytical reports from the period cells 1 through 9 were in
operation indicated results above the lead and/or cadmium UTS and the majority of the material above
the lead and/or cadmium UTS in cells 10 through 12 occurs in the top 6 inches of those cells. Because
no additional treatment would occur the volume of material would not increase as in the other two

alternatives.
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Alternative 2: On-Site Ex Situ Retreatment (Average Score = 19.7, Minimal Risk)

Scores for individual indicators indicate there are minimal to medium long-term risks to off-site residents,
minimal risks to future remediation workers, and minimal to minor long-term risks to ecological receptors

for this alternative.

This alternative provides long-term protection of human health and the environment at the Class 2 landfill.
This alternative requires retreatment of the landfill material to levels below UTS criteria. As in Alternative
1, a multi-layer cover with very low permeability and the multi-layer bottom liner would provide physical
containment of the retreated material, minimizing the potential for human or ecological exposure to the
retreated material and minimizing the potential for surface water to contact landfill material or landfill
contents to migrate to groundwater. The cover would be vegetated to minimize erosion and long-term
cover maintenance and inspections would be conducted. Groundwater monitoring would be performed
as well. Given the typical low mobility of lead and other metals in treated slag, the landfill design, and that
the landfill material would be retreated, it is unlikely that there would be a release to the surrounding

environment.

There are medium potential effects as a result of excavation and crushing operations required for this
alternative that would generate potentially lead/metal-bearing dust that could be aerially dispersed and
deposited onto off-site soil. The estimated long-term risks from affected off-site soil are medium for off-

site residents and minor for ecological receptors.

Long-term reduction of toxicity and mobility through additional treatment would be implemented under this
alternative. It would be important to verify treatment effectiveness by testing the material after
retreatment and before replacing the material in the landfill. The addition of chemical stabilizers to retreat
the material would result in an increased volume of material and, when capped, a mound a few feet

above surrounding grade.
Alternative 3: Excavation and Off-Site Retreatment and Disposal (score = 20.7, Minimal Risk)

There are minor long-term risks to off-site residents near the Class 2 landfill from affected off-site soil
related to the breaking and excavation of landfill material for this alternative. There are minimal long-term

risks to all potential receptors at the off-site TSD.

This alternative removes all landfill material from that landfill. The materials would be transferred to the
off-site TSD to be retreated and disposed, with minimal long-term risks to all potential receptors at the off-
site TSD.
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Potential effects in the vicinity of the Class 2 landfill include minor risk associated with aerial dispersion
and off-site deposition of potentially lead/metal-bearing dust generated from the breakage, excavation,
and transport of landfill material required for this alternative. At the off-site TSD, there would be minimal
risks of effects from exposure to landfill material, groundwater, surface water, and sediments due to the

siting and engineering requirements at that facility.

Long-term reduction of waste toxicity and mobility through additional treatment would be implemented
under this alternative as material would be retreated prior to placement at the off-site TSD facility. It
would be important to verify treatment effectiveness by testing the material after retreatment. The
addition of chemical stabilizers to retreat the material would result in an increased volume of material

being disposed.

5.3.1.2 Short-Term Risk Minimization

Alternative 1: Closure In Place (score = 23.0, Minimal Risk)

The short-term potential risks to off-site resident and ecological receptors and onsite workers from
exposure to landfill material and the potential for occupational hazards would be minimal to minor for
Alternative 1. This alternative would require approximately 3 to 4 months to implement (once regulatory
approval is received and the remaining capacity is filled). The short-term risks for occupational hazards
associated with Alternative 1 are lower than the other alternatives because this alternative involves less

landfill excavation and construction activities.

This alternative does not require intrusive activities that would disturb the landfilled waste material and
does not involve excavation, crushing, or transport activities that would generate emissions of potentially

lead/metal-bearing dust or otherwise expose the landfill material during implementation.

Risks to off-site resident and ecological receptors and onsite workers from truck traffic and noise
associated with this alternative would also be minimal to minor. Compared with the other alternatives,
this alternative would also have minimal energy consumption and air emissions from trucks and

construction equipment.
Alternative 2: On-Site Ex Situ Retreatment (score = 19.5, Minimal Risk)

There are minimal to major short-term risks for this alternative due to the excavation and crushing
operations required for retreatment of the landfill material. This alternative would require at least 2 years
to implement for retreatment (once regulatory approval is received) and about 3 to 4 months for cap

construction (once the remaining capacity is filled).
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The overall short-term risk minimization score for this alternative is attenuated by the optimal scores given
for Alternatives 1 and 2 for indicators that describe activities that occur only along the transportation route
or at the off-site TSD. The sub-group scores provide more insight into short-term risk minimization effects
for this alternative. The site worker sub-group risks are minor (score = 15.2) relative to Alternative 1

(score = 21.9) due to medium to major risks for several indicators within this subgroup.

During implementation, excavation, and crushing operations performed under this alternative potentially
lead/metal-bearing airborne dust would be generated, creating medium risk for off-site residents and
minor to medium risk for ecological receptors. The increased traffic and noise from these operations
would result in minimal to medium risks to off-site residents and ecological receptors. This alternative
would also result in minimal to medium risks for ecological receptors becoming exposed to landfill

material.

For on-site remediation workers, a substantial increase in on-site machinery during implementation would
result in major risks of incidents, noise effects, and inhalation of lead/metal-bearing dust. This alternative
would require at least 2.5 years of implementation. During implementation, there are medium risks for on-
site workers from exposure to landfill material as the landfill material is excavated, crushed, retreated and
put back in the landfill. In addition, because the landfill material will be retreated, on-site workers have a

medium risk of chemical incidents from retreatment chemicals.

This alternative would have medium energy consumption and non-dust air emissions (including nitrogen
oxide (NO,) emissions — an ozone precursor) from excavation and crushing operations due to the
intensity of operations and duration required for implementation. This could result in increased impacts to

the community (for example increased diesel emissions) during the implementation of this alternative.
Alternative 3: Excavation and Off-Site Retreatment and Disposal (score = 14.5, Medium Risk)

There are minimal to major short-term risks for this alternative due to the excavation and crushing
operations required for retreatment of the landfill material at the Class 2 landfill. This alternative would

require from 1.5 to 3 years to implement (once regulatory approval is received).

This alternative would require hauling an estimated 15,500 truckloads of landfill material at a rate of about

21 to 42 trucks per day to the off-site TSD that is expected to be 250 miles away from the FRC.

Excavation and breakage operations performed under this alternative would generate potentially
lead/metal-bearing dust during implementation, resulting in a medium short-term potential risks to off-site
residents and on-site workers, and a minor to medium risk to ecological receptors at the Class 2 landfill.
Contact with landfill material during implementation of this alternative at the Class 2 landfill would pose a
medium risk to on-site workers, a minor risk to terrestrial organisms, and a minimal risk to aquatic

organisms.
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During implementation, increased traffic in the vicinity of the Class 2 landfill would result in major risks to
off-site residents, medium risks to terrestrial organisms, and minimal risks to aquatic organisms. Due to
the frequency and duration of use of on-site construction equipment at the Class 2 landfill, this alternative
poses a major risk of potential incidents for on-site workers. Excavation and transportation activities in
the vicinity of the Class 2 landfill would result in medium short-term risks of noise effects to off-site
residents and terrestrial organisms, minimal risks to aquatic organisms, and major risk to remediation

workers.

Along the transportation route, the increased traffic for this alternative would result in medium risks to off-
site residents and terrestrial receptors and to minor risks with aquatic receptors. There would be minimal
to minor risks to off-site residents and ecological receptors related to lead/metal-bearing dust and

potential spills along the transportation route.

At the off-site TSD and vicinity, there would be minimal risks to off-site residents and aquatic organisms,
and minor risks for ecological receptors due to increased traffic near the facility. There would be medium
risks to on-site workers related to on-site machinery due to potential incidents, and increased noise. The
effects of increased noise on ecological receptors would be minimal to minor. The crushing activities at
the off-site TSD would result in generation of potentially lead/metal-bearing dust that would result in a
minimal risk to off-site residents, minor risks to ecological receptors, and medium risks to on-site workers.
Workers at the off-site TSD would have minor risks of contact with landfill material and from chemical

retreatment activities.

This alterative would result in very high energy consumption and non-dust air emissions (including NOy
emissions — an ozone precursor) from equipment operations associated with breaking, excavation,
crushing, retreatment, and hauling 15,500 truckloads of landfill material 250 miles one way. This

alternative scores the least favorably for energy consumption and air emission indicators.

5.3.2 Implementability

The scores assigned to the implementability of the alternatives are described below.
Alternative 1: Closure In Place (score = 17.8, Minor Risk)

This alternative scored 25 (the optimal score) for the technical feasibility sub-group because it involves
conventional on-site construction and does not involve any retreatment activity or activities that would
generate potentially lead-bearing dust. There would be much less traffic and noise for this alternative
compared to Alternatives 2 and 3. This alternative received an administrative feasibility sub-group score
of 15.3. TCEQ waste-program approval of this remedial action would be required and ultimate community

acceptance of this alternative is unknown.

Alternative 2: On-Site Ex Situ Retreatment (score = 12.5, Medium Risk)
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This alternative received a technical feasibility sub-group score of 11.0, and an administrative feasibility
score of 13.0 for several reasons. The potential for significant off-site impacts (i.e., potentially lead/metal-
bearing dust, truck traffic and noise) could negatively impact regulatory approval and community
acceptance. Dust generation could result in an increase in the duration of the remediation process due to
dust suppression and perimeter air monitoring requirements. In addition, the duration of the project (likely
involving at least 2 years of crushing activities) could require air permitting authorizations for certain
equipment, which may be complicated by the lead nonattainment status of the area. The dust-generating
nature of the activities to implement this alternative, including potentially lead-bearing dust, is likely to
receive increased scrutiny for regulatory acceptance in light of the requirement to attain and maintain the
lead NAAQS.

In addition, TCEQ waste-program approval of this remedial action would be required. Implementation is
expected to require additional development of and agency acceptance of protocols to demonstrate the
effectiveness and reliability of the retreatment and the analytical confirmation of the landfill material.
Treatment has been used and proven to work at the site, but further pilot testing would need to be
performed to identify an appropriate treatment additive and analytical confirmation process that would be
acceptable to TCEQ and USEPA. A rigorous quality assurance and quality control (QA/QC) process
would also need to be put in place.

Alternative 3: Excavation and Off-Site Retreatment and Disposal (score = 16.6, Minor Risk)

This alternative received a technical feasibility score of 14, and an administrative feasibility score of 17.5
for several reasons. The potential for significant off-site impacts (i.e., potentially lead/metal-bearing dust,
noise, and truck traffic) could negatively impact regulatory approval and community acceptance of this
alternative. Community acceptance would involve a balance of the long-term benefits against the long-
term impacts (from potentially lead-bearing dust deposition onto soil) and short-term impacts related to
dust, traffic, and noise. Dust generation from breaking and excavating could result in an increase in the
duration of the remediation process due to dust suppression and perimeter air monitoring requirements.
The dust-generating nature of the activities to implement this alternative is likely to receive increased

scrutiny for regulatory acceptance in light of the requirement to attain and maintain the lead NAAQS.

TCEQ waste-program approval of this remedial action would be required. As in Alternative 2, the
retreatment process has already been tested in a pilot program. Because similar retreatment would occur
at the off-site TSD, it will be necessary to identify an analytical confirmation procedure that would be
acceptable to the applicable state agency (TCEQ) and USEPA. A rigorous QA/QC process would likely
already be in place at the off-site TSD to ensure that landfill material has been adequately treated.
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5.3.3 Cost

Cost is represented by cost estimates that have been prepared for each alternative based on the
descriptions presented in Section 4.0. Cost estimates include capital costs for construction and post-
remediation costs (i.e., groundwater monitoring and cover inspection and maintenance). The cost

evaluation for the three alternatives is summarized below.

B Alternative 1 (Score = 25, Minimal) — The estimated cost for this alternative is less than
$2 million, approximately an order of magnitude less than the estimated cost for
Alternative 2 and 1/40 (less than 3%) the cost of Alternative 3.

B Alternative 2 (Score = 8, Medium) — The estimated cost for this alternative is over $30
million, which is more than an order of magnitude higher that Alternative 1.
Alternative 3 (Score = 3, Critical) — The estimated cost for this alternative is nearly $80 million, which is
more than twice as much as the cost estimated for Alternative 2, and approximately 40 times the costs of
Alternative 1.

In addition to the implementation rating process for this assessment described above, the cost of each of
the various alternatives is an important consideration. Alternatives 2 and 3 are significantly more
costly. Yet, despite the substantial cost differential, neither Alternatives 2 or 3 would achieve a
distinguishable difference in long-term risks or the ultimate goal of long-term effectiveness while both
would carry less favorable potential short-term risks when compared to Alternative 1. Accordingly, a
responsible party making environmentally and financially responsible decisions would conclude that
Alternatives 2 and 3 are less implementable than Alternative 1. Further to this point, Exide is currently a
debtor and debtor in possession pursuant to chapter 11 of the United States Bankruptcy Code. Currently,
Exide's ongoing operations including its ordinary course environmental remediation and closure
obligations are funded by proceeds received from ordinary course operations and funding provided by its
post-petition debtor in possession financing facility (the "DIP Financing"). Assuming Exide emerges
pursuant to a plan of reorganization, it will require funding on a go-forward basis pursuant to an "exit"
financing facility (the "Exit Financing") which would be effective upon Exide's emergence from chapter
11. The DIP Financing does not now (nor does Exide anticipate the Exit Financing will) contemplate
$30M or $80M to address the Class 2 landfill. Therefore it may be inappropriate to assume Exide could

implement Alternatives 2 and 3.
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6.0 CONCLUSIONS

The main conclusions of this evaluation are:

B For long-term risk minimization, all three alternatives scored as presenting minimal risks
(Scores for Alternatives 1, 2, and 3 are 20.1, 19.7, and 20.7, respectively).

B For short-term risk minimization, Alternative 1 (Closure in Place, score = 23.0) scores 15%
higher than Alternative 2 (On-Site Ex Situ Retreatment, score = 19.5) and 37% higher
than Alternative 3 (Excavation and Off-Site Retreatment and Disposal, score = 14.5).
Alternatives 2 and 3 score lower because they involve removing and processing the
existing waste material, creating the potential for lead/metal-bearing dust generation, and
traffic and noise issues, among other considerations.

B For implementability, Alternative 1 (score = 17.8) scores 30% higher than Alternative 2
(score = 12.5) and 6% higher than Alternative 3 (score = 16.6). The Alternative 2
implementability score is medium, which is lower than the other alternatives because it
involves removing and processing the existing waste material, creating the potential for
lead/metal-bearing dust generation, developing analytical procedures, more complex
regulatory approval, and community acceptance challenges. The Alternative 3
implementability score is high, but lower than Alternative 1 due to the challenges to be
faced in gaining acceptance for landfill material excavation, lead/metal-bearing dust,
long-distance hauling, retreatment, and disposal.
Figure 8 provides a diamond chart illustrating the relative overall criteria scores for the three remedial
alternatives. As discussed in Section 5.3, a larger area in the diamond figure reflects a better outcome

(i.e. higher score) for the associated alternative.

The long-term risk is scored as minimal for all three alternatives, with comparable scores ranging between
19.7 and 20.7. This indicates that all three alternatives are expected to present minimal long-term risks,
and to have high potential to provide long-term protection, to human and ecological receptors and the

environment.

For short-term risks, Alternative 1 (score = 23.0) is expected to present minimal short-term risks, as it
does not involve intrusive removal or processing of the existing landfill material or the attendant, the
generation of lead/metal-bearing dust, and clean cover material would be applied to the landfill. The
short-term risk score for Alternative 2 is less favorable (score = 19.5) because this alternative involves
removing and processing the existing landfill material and has the potential to generate lead/metal-
bearing dust. It should be noted that the score for short-term risk minimization for Alternative 2 is
averaged over 42 indicators (which tends to attenuate the individual scores), and that 11 indicators
scored medium, and 3 indicators scored maijor for this Alternative. The score for Alternative 3 (14.5) is
lower than Alternative 2 and much lower than Alternative 1 because this alternative involves the same
removal and processing as Alternative 2, plus significantly increased transportation and traffic related to
hauling excavated landfill material 250 miles to the off-site TSD. Similar to Alternative 2, the Alternative 3
average score for short-term risk minimization also attenuates the individual scores, and 11 indicators

scored medium, and 5 indicators scored major for this alternative. For Alternatives 2 and 3, the potential
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to generate lead/metal-bearing dust (and off-site soil impacts), noise, and on- and off-site traffic presents
risks and hazards to off-site resident and ecological receptors and remediation workers. Although

mitigation measures would be implemented, these measures might not fully eliminate the risk.

The implementability score for Alternative 1 (17.8) is higher than the scores for Alternatives 2 (12.5) and 3
(16.6). Alternative 1 involves conventional on-site construction; however some landfill material above the
UTS would remain in place, which may require some effort to gain regulatory approval and community
acceptance. The scores for Alternatives 2 and 3 are lower because these alternatives involve removing
and processing the existing waste material, and developing analytical procedures and a protocol, creating
air emission issues, and may pose a challenge in terms of gaining regulatory approval and community
acceptance. For Alternatives 2 and 3, there will also likely be physical challenges of minimizing air
quality impacts and avoiding emission levels that could potentially affect the timeline for attainment
demonstration with the lead NAAQS.

The estimated cost for Alternative 1 (estimated to be less than $2 million) is more than an order of
magnitude less than the estimated cost for Alternative 2 (estimated to be over $30 million), and the cost
for Alternative 3 (estimated to be about $80 million) is over twice the cost for Alternative 2, and
approximately 40 times the cost of Alternative 1. Despite entailing significantly higher cost,
implementation of the two higher cost alternatives (2 and 3) would not achieve a distinguishable
difference in long-term risks or the ultimate goal of long-term effectiveness. Potential short-term effects
during implementation of Alternatives 2 and 3 would result in increased short-term risks relative to
Alternative 1.

Given that all three Alternatives score comparably for long-term risk minimization and Alternative 1 scores
higher than Alternatives 2 and 3 with respect to short-term risk minimization and implementability, from a

risk evaluation standpoint, Alternative 1 would be the best option.
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7.0 QUALIFICATIONS

This report was prepared to present our evaluation of potential remedial alternatives for the FRC Class 2
landfill from a relative risk perspective, in a systematic and comprehensive manner to determine which
alternative provides the best balance of the criteria. While this report does not present a quantitative
analysis under fully developed fate and transport evaluation of exposure scenarios, receptor uptake, and
other processes, it uses extensive existing data and careful analysis to provide a rigorous comparative

analysis.

The results presented in this report depend to some extent on the scoring factors assumed for this
evaluation, which were based on best professional judgment after reviewing extensive data. However, a
qualitative review of the evaluation process suggests that these results would unlikely change significantly

over a reasonable range of values, reflecting the major differences between the three alternatives.
Please provide any comments to the undersigned.

GOLDER ASSOCIATES INC.

T S Sl

Diane Crawford Frank S. Shuri, LG, LEG, PE
Associate and Senior Scientist Principal and Practice Leader
DC/FSS
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Table 1: Risk Evaluation of Remedial Alternatives

Alternative 3a: Excavation and Off-Site Re-

Alternative 3b: Excavation and Off-Site Re-

Indicator Scores

Subgroup Scores

Criteria Scores

- Indicator Means‘of : : Alternative 1: Closure In Place (with cell Alternative 2: Ex Situ On-Site Re-Treatment Treatment and Disposal): FRC Facility and Treatment and Disposal: Off-Site TSD Facility " -
Criteria Subgroup Receptors Potential Location Indicator Names ) . " R . R . Scoring Criteria
Number Exposure reference from CSM Figure 5) (with cell reference from CSM Figure 6) Vicinity Only (with cell reference from CSM and Vicinity Only (with cell reference from CSM 3a0n- | 3b off-
Figure 7) Figure 7) 1 2 Site Site : 2 3
AL A2 H1, H2
Class 2 : A2 Mirl1imal - landfill material would be re-treated to Minimal - the land(ill material would be treated to
" Off-Site Resident  |Minimal - Landfill would have low permeability, - : . M below UTS, minimizing the potential for exposure  |Probability minimized
. Landfill and " N " below UTS, minimizing the potential for exposure  |NA - all material in the Class 2 landfill will be . " I
1 Cover Failure " Exposure to Landfill |multi-layer capping system to prevent release of . " - . . to material above UTS. The expected remoteness | 1 High probability
Off-Site TSD . . : to material above UTS. Landfill would have low removed from the site under this alternative. i - . P
o Material landfill contents to the environment. Some s " . of facility to residential areas would result in 25 Low probability
Facility N o - permeability, multi-layer capping system to prevent
materials within the landfill exceed UTS. " . lowered consequences of exposure due to lower
release of landfill contents to the environment. "
potential frequency of contact.
20 20 25
AS A4 - A3, A4 H3, Ha
Minor - the liner and cover system is designed o " - o . . N .
. . Minimal - landfill material would be re-treated to Minimal - the siting and engineering requirements
Class 2 . : according to industry standards to protect N B N N . - R
" Off-Site Resident - below UTS, which would result in less potential for - - at a TSD provide safeguards against release and ~ |Probability minimized
Affected Landfill and groundwater. The data on the extent of material . . NA - all material in the Class 2 landfill will be N . " I
2 " Exposure to Affected L migration to groundwater compared to Alternative - . . potential exposure from such a facility, compared 1 High probability
Groundwater |Off-Site TSD above the hazardous waste criteria (and/or UTS), " B . removed from the site under this alternative. " - N -
. Groundwater N P : 1. The liner and cover system is designed to Alternatives 1 and 2. The landfill material would | 25 Low probability
Facility inherent low mobility of lead and other metals in " . P N
. PR . according to industry standards to protect be treated to below UTS, minimizing the potential
the slag, and prior further risk .
P . for exposure to material above UTS.
for migration to groundwater.
20 25
Class 2 Off-Site Resident A5, A6, A7, A8 A5, AB, A7, A8 H5, H6, H7, H8
Affected Minor - same as for groundwater. In the unlikely  |Minimal - same as for groundwater. In the unlikely e - Minimal - same as for groundwater. In the event Probability minimized
Landfill and Exposure to Affected NA - all material in the Class 2 landfill will be . i
3 Surface Water y event that groundwater becomes affected, then event that groundwater becomes affected, then y . . that groundwater becomes affected, then surface 1 High probability
: Off-Site TSD Surface Water and : : . : . P removed from the site under this alternative. . : e P
and Sediment o " surface water and sediment in the vicinity could surface water and sediment in the vicinity could \water and sediment in the vicinity could also 25 Low probability
Facility Sediment
also become affected. also become affected. become affected. 20 25
A10, A1l A12, A13
Medium - the lead/metal-bearing landfill material Minor - the lead/metal-bearing landfill material
A10, A1l would be crushed to a fine particle size, excavated, |would be broken into pieces to allow excavation,
Community Hazard Minimal - landfill material will be capped to prevent |and hauled on-site prior to re-treatment. The fine  |but particle sizes not as fine as Alternative 2. The
Minimization off-site migration of materials to off-site soil. particulate has greater potential for aerial landfill material would be handled such that there
" : Construction dust is expected to be from clean dispersion and deposition onto off-site soil, and is some potential for aerial dispersion and PR
" Class 2 Off-Site Resident : o : o e L " " P " " Probability minimized
4 Construction Landfill and Exposure to Affected material, P to ing exposures to the ing in 1 onto off-site soil, and exposures to the  [NA - this indicator applies to the Class 2 landfill 1 High probability
Activities Vicini Off-Site Soil that would be handled in Alternatives 2 and 3. The [soil could lead to adverse health effects. The lead or other metals in soil could lead to adverse  |only 25 L%wp robabili
ty score for this indicator assumes that there score for this indicator assumes that there health effects. The score for this indicator p ty
would be controls in place for dust \would be controls in place for dust assumes that there would be controls in place for
suppression, such as watering trucks, air suppression, such as watering trucks, air dust suppression, such as watering trucks, air
monitoring, and safe engineering practices. monitoring, safe engineering practices; and monitoring, and safe engineering practices; and
emissions would be controlled to comply with |emissions would be controlled to comply with the
the lead NAAQS. lead NAAQS.
25 12
Long Term Risk 201 | 1907 | 207
Minimization
H10, H11
Minimal - the crushing and excavation of landfill
material prior to re-treatment at the off-site TSD
facility has the potential for lead/metal-bearing dust
generation, and deposition onto off-site soil.
Off-Site Resident However, the off-site TSD fac!ll_ty is ex_pected to be o
Construction  |Off-Site TSD | Exposure to Affected located in a large paved, semi-industrial area that  |Probability minimized
5 . . pos " —_ |NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only |is remote from residential soil. The expected 1 High probability
Activities Facility Only | Off-Site Soil (Off-Site - N . -
L remoteness of facility to residential areas would 25 Low probability
TSD Facility) °
result in lowered consequences of exposure due to
lower potential frequenc of contact. The score for
this indicator assumes that there would be
controls in place for dust suppression, such as
watering trucks, air monitoring, and safe
engineering practices.
25 25 25
J1, J2
Class 2 c1c2 C1,C2 Minimal - the siting and engineering requirements
- Future Industrial - . . |Minimal - landfill material would be re-treated to - - at a TSD provide safeguards against release and  |Probability minimized
. Landfill and Minor - landfill would have low permeability, multi- - I NA - all material in the Class 2 landfill will be N . " " i
6 Cover Failure " Worker Exposure to . . |below UTS. Landfill would have low permeability, " . " potential exposure from such a facility. The landfill | 1 High probability
Off-Site TSD - layer capping system to prevent release of landfill " . removed from the site under this alternative. N -
o Landfill Material . multi-layer capping system to prevent release of material would be treated to below UTS, 25 Low probability
Facility contents to the environment. - . P 0 .
landfill contents to the environment. minimizing the potential for exposure to material
above UTS.
20 25
C3,C4 N J3, 34
" . - Minimal - the liner and cover system is designed Minimal - the siting and engineering requirements
) Class 2 " Minimal - the liner and cover system is designed " . N . . P
Occupational Affected Landfill and Future Industrial according to industry standards to protect according to |ndustr¥ st_andards to protect NA - all material in the Class 2 landfill will be ata T$D provide safeguards agaln_s_t release andA Proba_blllty mlnlm_l_zed
Hazard 7 Groundwater |Off-Site TSD Worker Exposure to groundwater, The inherent low mobility of lead groundwater. Material in the landfill would be removed from the site under this alternative potential exposure from such a facility. The landfill | 1 High probability
Minimization o Affected Groundwater o N treated to below UTS, which would result in less . material would be treated to below UTS, 25 Low probability
Facility and other metals in the slag, and prior treatment N o P " .
P o potential for migration to groundwater compared to minimizing the potential for exposure to material
further minimizes migration to groundwater. .
Alternative 1. above UTS.
20 20 20
C5, C6,C7,C8 J5, J6, J7, J8
Class 2 Future Industrial C5, C6, C7,C8 Minimal - same as for groundwater. In the unlikely Minimal - the siting and engineering requirements
Affected Minimal - same as for groundwater. In the unlikely |event that groundwater becomes affected, then - - at a TSD provide safeguards against release and ~ |Probability minimized
Landfill and Worker Exposure to - N U NA - all material in the Class 2 landfill will be y - ) i~
8 Surface Water " event that groundwater becomes affected, then surface water and sediment in the vicinity could " . " potential exposure from such a facility. The landfill | 1 High probability
. Off-Site TSD |Affected Surface Water " . . " removed from the site under this alternative. N P
and Sediment Facility and Sediment surface water and sediment in the vicinity could also become affected. The landfill material would material would be re-treated to below UTS, 25 Low probability
also become affected. be re-treated to below UTS, minimizing the minimizing the potential for exposure to material
potential for exposure to material above UTS. above UTS.
20 20 20
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Table 1: Risk Evaluation of Remedial Alternatives

Alternative 3a: Excavation and Off-Site Re-

Alternative 3b: Excavation and Off-Site Re-

Indicator Scores

Subgroup Scores

Criteria Scores

Aquatic organisms have minor contact with off-site
soil.

suppression activities would be performed to

suppression activities would be performed to

this p Aquatic have
minor contact with off-site soil.

this potential. Aquatic organisms have
minor contact with off-site soil.
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- Indicator Means_of : : Alternative 1: Closure In Place (with cell Alternative 2: Ex Situ On-Site Re-Treatment Treatment and Disposal): FRC Facility and Treatment and Disposal: Off-Site TSD Facility " -
Criteria Subgroup Receptors Potential Location Indicator Names ) . " o . I . Scoring Criteria
Number Exposure reference from CSM Figure 5) (with cell reference from CSM Figure 6) Vicinity Only (with cell reference from CSM  |and Vicinity Only (with cell reference from CSM 3a0n- | 3b Off-
Figure 7) Figure 7) 1 2 Site Site 3 1 2 3 1 2 3
D1 D2 K1, K2
Mir;imal - landfill material would be re-treated to Minimal - the siting and engineering requirements
below UTS, therefore dust or landfill material could ata TSD provide safeguards against release and
Class 2 Terrestrial Organism - D2 be accidentlall spread to nearby areas during re- potential exposure from such a facility. The landfil Probability minimized
. Landfill and g Minor - landfill would have low permeability, multi- Y Sp . Y are 9 NA - all material in the Class 2 landfill will be material would be re-treated to below UTS, bility o
9 Cover Failure " Exposure to Landfill . . treatment. Dust supression activities would - . . o : ; 1 High probability
Off-Site TSD : layer capping system to prevent release of landfill o . removed from the site under this alternative. minimizing the potential for exposure to material -
Material minimize this route of exposure. After re- 25 Low probability
Facility contents to the environment. treatment. landiill 1d h ! . bil above UTS. However, during re-treatment, dust or
realfnlwen , fandiil wou! " a\:e ow per‘mela ility, f landfill material could be accidentally spread to
Ir:rL:dlfiIIa():/:;éz?:ltzgt;Zsez:;r:n';zxten release o nearby areas. Dust supression activities would
B minimize this route of exposure.
K3, K4
D3. D4 Minimal - the siting and engineering
, . _ N g requirements at a TSD provide safeguards
CIa.ssAz Terrestrial Organism |Minimal - the liner and cover system is designed Minimal - landil m_atenal would be re treatgd to . M against release and potential exposure from Probability minimized
10 Affected Landfil and Exposure to Affected |according to industry standards to protect below UTS. ‘The liner and cover system is NA - all material in the Class 2 landfil will be such a facility. The landfill material would be re- 1 High probability
Groundwater |Off-Site TSD 9 VS N P designed according to industry standards to removed from the site under this alternative. Y. P : ah p! -
. gr . Terrestrial have very . " treated to below UTS, minimizing the potential for 25 Low probability
Facility o . protect groundwater. Terrestrial organisms have - :
limited contact with groundwater. very limited contact with groundwater. exposure to material above UTS. Terrestrial
i 9 . It have very limited contact with
groundwater.
K5, K6, K7, K8, K9
D5, D6, D7, D8, D9 SR " :
:jlisl;;?,s?rzilzatbm:oundwaler In the unlikel Minimal - similar to groundwater. In the unlikely :\im:.?ri]r;;n?::r;gfsn; igg\gllizzesnar;g uards
Affected Class 2 Terrestrial Organism event that round\%vater becom‘es affected, th};n event that groundwater becomes affected, then a E|a'ns'( release and otpent'al e usg re from Probability minimized
1 Surface Water Landfill and Exposure to Affected surface wa?er and sediment in the vicini ‘could surface water and sediment in the vicinity could NA - all material in the Class 2 landfill will be 9 ;1 facility. Th Ip dill ! tXPI Y 1d b 1 Hi htyrobabili
" Off-Site TSD Surface Water and . ty also become affected. Terrestrial organisms have |removed from the site under this alternative. such afacility. The fandiill material would be re- an pi ty
and Sediment Facility Sediment alsg beco_me_ affected. Terrestrial organisms have a higher likelihood of exposure to surface water treated to below U_TS. minimizing the polel_-ltlal for 25 Low probability
a higher likelihood of exposure to surface water than groundwater. Lower long-term likelihood exposure to matena_l abov_e U_TS. Terrestrial
than groundwater. than Alternative 1 since waste will be re-treated. organisms have a higher likelihood of exposure to
surface water than groundwater.
D10, D11
D10, D11 .’ " " . |C12,C13
Minimal - landfill material will be capped without Minor - the lead- and m_etal-hea_\nng !andﬂll material Minor - the landfill material will be broken for
. y . " \would be crushed to a fine particle size, excavated, . .
disturbing the waste material to prevent off-site N : . excavation (to a lesser extent than the crushing
N N P . N . " and handled on-site prior to re-treatment. The fine I " " " R
Class 2 Terrestrial Organism  |migration of materials to off-site soil. Construction articulate has greater potential for aerial in 2), and loaded NA - this indicator applies to the Class 2 landfill Probability minimized
12 Affected Soil  |Landfill and Exposure to Affected |dust is expected to be from clean material, sispersion and gepositign onto off-site soil, and for transport to an off-site facility, and will have the onl i 1 High probability
Vicinity Off-Site Soil p to bearing materials that P potential for lead/metal-bearing dust generation, Y 25 Low probability
N . exposures to the lead or other metals in soil could ) . ) N
would be handled in Alternatives 2 and 3. Dust N off-site transport and deposition onto off-site soil.
: o lead to adverse health effects. Dust suppression N o pr
suppression activities would be performed to - M N Dust suppression activities will be performed to
P N N activities would be performed to minimize this P . "
minimize this potential. A minimize this potential.
potential.
K10, K11
Minimal - the crushing and excavation of landfill
Long Term Risk | Ecological Hazard Terrestrial Organism material prior to re-treatment has the potential for G .
PRIV o . " N o N Probability minimized 20.7 19.7 20.1 19.7 20.7
Minimization 13 Coljs_t(uctlon Off §|te TSD EXDO.SWQ ﬁ_u Affect_ed NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only ~[NA - this indicator applies to the Off-site TSD only generation an(_i depc_)smun of Ieadlmetgl bearing 1 High probability
Activities Facility Only | Off-Site Soil (Off-Site dust onto off-site soil. Dust suppression 25 Low probability
TSD Facility) activities will be performed to minimize this p
p ial. The of the facility
limits exposures.
25 25 20 20
E1, E2
Minimal - landfill would have low permeability,
It ing system t trel E1, E2 L, L2
Class 2 g}ulagdafylle’cgﬁf:r:?gtsoy;:rgn qrzr:;::n ° $:§e Minimal - landfill material would be re-treated to Mi;ﬁmal - the siting and engineerin,
" Aquatic Organism ! envi N below UTS. Landfill would have low - - . 9 9! 9 Probability minimized
. Landfill and . |data on the extent of material above the hazardous o N . NA - all material in the Class 2 landfill will be requirements at a TSD provide safeguards " i
14 Cover Failure " Exposure to Landfill L " ™ permeability, multi-layer capping system to N . . " . 1 High probability
Off-Site TSD . waste criteria (and/or UTS), inherent low mobility of " removed from the site under this alternative. against release and potential exposure from P
o Material N . prevent release of landfill contents to the P B y I 25 Low probability
Facility lead and other metals in the slag, and prior environment. It is considered a rare likelihood that such a facility. Itis considered a rare likelihood
treatment further minimizes migration to surface this could mi lrate o surface water. that this could migrate to surface water.
water. It is considered a rare likelihood that this 9 :
could migrate to surface water.
20 20 20 20
L3, L4
E3.E4 E3, E4 Minimal - the siting and engineering requirements
Class 2 . . N . . Minimal - landfill material would be re-treated to at a TSD provide safeguards against release and . P
Affected Landfill and Aguatic Organism Mlnlm§| the_llner and cover system is designed below UTS. The liner and cover system is NA - all material in the Class 2 landfill will be potential exposure from such a facility. The landfill Proba_blllty m'mm.l.ZEd
15 " Exposure to Affected |according to industry standards to protect N " . - . . N 1 High probability
Groundwater |Off-Site TSD ! . . designed according to industry standards to protect [removed from the site under this alternative. material would be re-treated to below UTS I
i Groundwater groundwater. Aquatic organisms have limited " s - - : : 25 Low probability
Facility contact with groundwater groundwater. Aquatic organisms have limited minimizing the potential for exposure to material
9 N contact with groundwater. above UTS. Aquatic organisms have limited
contact with groundwater.
L5,16,L7,18,L9
E5, E6, E7, E8, E9 E5, E6, E7, E8, E9 Minimal - in the unlikely event that groundwater
" N Minor - In the unikely event that groundwater Minor - in the unlikely event that groundwater becpmes _affecteq, .the" surface water and
Class 2 Aquatic Organism in the vicinity could also become " R
Affected becomes affected, then surface water and becomes affected, then surface water and - - . : Probability minimized
Landfill and Exposure to Surface - N . N N P NA - all material in the Class 2 landfill will be affected. Aquatic organisms could then have . ™
16 Surface Water " . sediment in the vicinity could also become sediment in the vicinity could also become - . . N 1 High probability
. Off-Site TSD | Water and Sediment, N . " : removed from the site under this alternative. deleterious effects from affected surface water, P
and Sediment o affected. Aquatic organisms could then have affected. Aquatic organisms could then have " N © 25 Low probability
Facility Food Web Uptake N N sediments, and aquatic food items. Lower
deleterious effects from affected surface water, deleterious effects from affected surface water, robability than the other alternatives given the
sediments, and aquatic food items. sediments, and aquatic food items. p . . s9
remoteness and siting and engineering
requirements at this facility.
E10, E11 E10,E11 D12, D13
M'n"mal Jandfill material will be capped to prevent Minor - the excavation and crushing of landfill Minor - the excavation and crushing of landfill
Class 2 Aquatic Organism of‘lf ;'te m rat'oln of malter"A:Is to offps’?te so'lp V! material prior to re-treatment has the potential for  |material prior to re-treatment has the potential for Probability minimized
Construction d g -site migration o ! -site sofl lead/metal-bearing dust generation, off-site ing dust ion, off-site NA - this indicator applies to the Class 2 landfill bility minimiz:
17 Activities Landfill and Exposure to Affected |Construction dust is expected to be from clean transport and deposition onto soil. Dust transport and deposition onto soil. Dust onl 1 High probability
Vicinity Off-Site Soil material, compared with the other alternatives. P P N P P . Y 25 Low probability
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Table 1: Risk Evaluation of Remedial Alternatives

Means of Alternative 3a: Excavation and Off-Site Re- Alternative 3b: Excavation and Off-Site Re- Indicator Scores Subgroup Scores Criteria Scores
- Indicator . . . Alternative 1: Closure In Place (with cell Alternative 2: Ex Situ On-Site Re-Treatment Treatment and Disposal): FRC Facility and Treatment and Disposal: Off-Site TSD Facility N -
Criteria Subgroup Receptors Potential Location Indicator Names ) . " o . I . Scoring Criteria
Number Exposure reference from CSM Figure 5) (with cell reference from CSM Figure 6) Vicinity Only (with cell reference from CSM  |and Vicinity Only (with cell reference from CSM 3a0n- | 3b Off-
Figure 7) Figure 7) 1 2 Site Site 3 2 3
Aquatic Organism L10. L11
Ecological Hazard Off-Site TSD | Ex qosure togAffected Minimal - the crushing and excavation of landfill Probability minimized
ogical Hz 18 Affected Soil o PO " N NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only ~[NA - this indicator applies to the Off-site TSD only |material prior to re-treatment has the potential for 1 High probability
Minimization Facility Only | Off-Site Soil (Off-Site y e y . -
TSD Facilty) dust generation and deposition onto off-site soil. 25 Low probability
Long Term Risk The remoteness of the facility limits exposures.
inimization 25 25 20 20 19.7 20.7
Class 2 Little or no reduction in toxicity or mobility as no
. N Long Term Reduction of Toxicity, |further treatment of material would occur. Volume |Reduction of mobility will occur upon re-treament, - - High reduction of mobility will occur, but the Probability minimized
Environmental  |Environmental h Landfill and Mobili Vol : " AN NA - all material in the Class 2 landfill will be ol il " " e
Effects Effects 19 Environmental Off-Site TSD obility, or Volume  |would not be increased. Constituents are currently |but the volume of treated material will increase removed from the site under this alternative. volume of treated material will increase with 1 High probability
Effects Facility through Treatment  [not very mobile, but no further reduction would \with additional treatment. . additional treatment. 25 Low probability
oceur. 20 20 20
Al4
AL2 A12 Medium - landfill material will be broken to
Off-Site Resident . . . N P Medium - landfill material will be excavated, loaded |manageable pieces (to a lesser extent than the
Minimal - material will remain undisturbed in situ . " . : - A " : L
. Class 2 Exposure to . A N into trucks, and crushed on-site to a fine particle crushing activities in Alternative 2), loaded into P : " F y minimized
Construction - N and the entire landfill will have a multi-layer cap. N N 5 N N " NA - this indicator applies to the Class 2 landfill " i
20 o Landfill and Construction Dust N N size, creating potential lead/metal-bearing dust trucks, and transported off site for disposal, 1 High probability
Activities L " Construction dust would be from clean materials. N N N N N N only -
Vicinity (Class 2 Landfill and N - " 'which may become airborne and travel off-site. creating lead/metal-bearing dust which may 25 Low probability
- Appropriate controls, such as watering, will N N " " .
Vicinity) o N Appropriate controls such as watering can become airborne and travel off-site. Appropriate
minimize dust generation. VA . . -
minimize dust generation. controls such as watering can minimize dust
generation. 12 12 12
Class 2 Off-Site Resident A13 AL ALS Truck traffic minimized
Construction - Exposure to Increased |, - . . . Medium - increased operations in the vicinity of the |Major - very high volume of truck traffic into and NA - this indicator applies to the Class 2 landfill " .
21 o Landfill and " Minor - some increased truck traffic in the vicinity N . N " / N 1 High traffic
Activities s Truck Traffic (Class 2 h N " N site for excavation, crushing, loading, treatment, out of the site to transport material for a 1.5- to 3-  |only N
Vicinity . i of the site when importing cover materials. " : . N 25 Low traffic
Landfill and Vicinity) and hauling over an approximate 2.5-year period. |year period. 12 6 6
Off-Site Resident ~ [A15 . P
Construction Class 2 Exposure to Increased [Minimal - some increased noise during cover A15_ . . . AN. . N - NA - this indicator applies to the Class 2 landfill Nolse_levels_mlnlmlzed
22 - Landfill and . . " h Medium - increased noise due to crushing, Medium - increased noise due to truck traffic, 1 High noise levels
Activities S Noise (Class 2 Landfill {construction from standard earth moving " N N - " " only y
Vicinity L N excavation, loading, and hauling. breakage, excavation, loading, and hauling. 25 Low noise levels
and Vicinity) equipment. 20 9 12
E20
Minor - approximately 15,500 truck loads will haul
the landfill material 250 miles one way to move the
Off-Site Resident material to the off-site TSD facility. Lead/metal- Probability minimized
23 Transportation Transportatio ExpOSl_Jre to No off-site transportation No off-site transportation NA - off?slte transportation is scored under bearing dust coul_d potenslally be gen_era!ed from 1 High probability
n Route Construction Dust Alternative 3b transport of landfill material. Appropriate controls, 25 Low probability
(Transportation Route) such as covering truck loads, will minimize dust p
generation. However, any dust dispersion would
likely be spread over a wide area, minimizing
localized exposures.
25 25
. . E21
p Off-Site Resident . . . P
Community Hazard -
Mi ty i . |Transportatio | Exposure to Increased - . - . NA - off-site transportation is scored under Medium app_roxlmau_aly 15'509 truck loads will Proba_blllty mlnlm_l_zed
inimization 24 Transportation " " No off-site transportation No off-site transportation . haul the landfill material 250 miles each way for a 1 High probability
n Route Traffic (Transportation Alternative 3b " . " |
Route) total of 7.750.090 miles of |nc_reased truc_k_ trafficto | 25 Low probability
move the material to the off-site TSD facility.
25 25
. . E22, E23
Off-Site Resident o . . L
. |Transportatio | Effects from Accidental - . - " NA - off-site transportation is scored under Minor - approxlm_ately 15'500 truck loads will haul Proba_blllty mlnlm_l_zed
25 Transportation " " No off-site transportation No off-site transportation . the landfill material 250 miles one way to move the | 1 High probability
n Route Spill (Transportation Alternative 3b N N ™ h L
Route) material to the»off-slte '!'SD facility, yvnh the 25 Low probability
Short-Term Risk attendant the risk of spillage or accidents.
PN 25 25 19.5 145
Minimization
H24
Off-Site Resident Minimal - landfill material crushed on-site, creating . P
26 Construction Off-Site TSD Exposure to NA - this indicator applies to the Off-site TSD onl: NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD onl; potential lead/metal-bearing dust which may Prf b:ibl:_llty ::‘;:na"l;:;;/ed
Activities Facility Only | Construction Dust (Off- PP v PP Y PP Y |become airborne and travel off-site. However, the 25 L%wp robability
Site TSD Facility) off-site TSD facility is expected to be located in p
remote area, which minimizes potential exposures.
25 25 25 25
" . H25
Off-Site TSD Exp?;fs-\?rl;ets Iensé?::;ed Minor - approximately 15,500 truck loads of landfill |Truck traffic minimized
27 Transportation Facility Onl Truck Traffic (Off-Site NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only |material will enter and exit the off-site TSD facility 1 High traffic
ty Y o to deliver material. However, the facility is 25 Low traffic
TSD Facility) 1€ fad
expected to be remote from residential areas.
25 25 20 20
H27
" : Minimal - an estimated 15,500 truckloads of i [
. " Off-Site Resident N e . Probability minimized
28 Cor)s_tnfucllon Off-ﬁne TSD Exposure to Noise (Off- NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only matenal_frum t_h_e Class 2 landfill wil .b,e (ecewed at 1 High probability
Activities Facility Only " - the off-site facility. However, the facility is o
Site TSD Facility) - S N 25 Low probability
to be remote, which minimizes noise
exposure to residents in the vicinity.
25 25 25 25
” . B12 B14
Site Remediation S " . " "
. Class 2 Worker Exposure to|B12 Major - [ncreaseq operations _for crushing, Medlum_ - Increase&_i operat_lons for bre_aka_ge and o ) ) Probability minimized
Construction : . . . N excavation, loading, and hauling over an excavation of landfill material and loading into NA - this indicator applies to the Class 2 landfill " i
29 - Landfill and Construction Dust  [Minimal - operations will involve moving clean . N . L P 1 High probability
Activities s . N N approximate 2.5-year period will result in increased [trucks for off site disposal over a 1.5- to 3-year only P
Vicinity (Class 2 Landfilland  |material for cover over a 3 to 4 month period. . . - . . N e 25 Low probability
Vicinity) " 9 du;‘._ Approp period will potential g
controls, such as watering, will minimize exposure. |dust.
20 6 9 9
Occupational Class 2 Site Remediation |, B14 B16 Probability minimized
_I—_Iaz_ard_ Construction - Worker Occupational n " - Major - landfill materials crushing, excavation, Major - significant increased truck traffic; landfill NA - this indicator applies to the Class 2 landfill . ty ™
Minimization 30 . Landfill and Minor - operations will involve standard earth " " N . : : . 1 High probability
Activities Vicinity Hazards (Class 2 moving equipment over a 3 to 4 month period loading, and hauling operations will occur over an | material breakage, excavation, loading, and only 25 Low probability
Landfill and Vicinity) 9 equip! p . approximate 2.5-year period. hauling will occur over a 1.5- to 3-year period. p
6 6 6
" - B17
Site Remediation ~ [B15 - . N P
Construction Class 2 Worker Exposure to  |Minor - some increased noise during cover Bl? . . . Major - increased r)mse dug totruck 1raff|c, . NA - this indicator applies to the Class 2 landfill Proba!mhty mmmy_zed
31 A Landfill and . " . ) Major - increased noise due to crushing, breakage, excavation, loading, and hauling. Noise 1 High probability
Activities S Noise (Class 2 Landfill {construction from standard earth moving N N y " " only -
Vicinity L N excavation, loading, and hauling. would be less than Alternative 2 because crushing 25 Low probability
and Vicinity) equipment. y y o "
to fine particle size is not required. a G G
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Table 1: Risk Evaluation of Remedial Alternatives

082214 Exide C2LF Evaluation Tables.xisx

40f6

Means of Alternative 3a: Excavation and Off-Site Re- Alternative 3b: Excavation and Off-Site Re- Indicator Scores Subgroup Scores Criteria Scores
- Indicator n : : Alternative 1: Closure In Place (with cell Alternative 2: Ex Situ On-Site Re-Treatment Treatment and Disposal): FRC Facility and Treatment and Disposal: Off-Site TSD Facility " -
Criteria Subgroup Receptors Potential Location Indicator Names ) . " o . I . Scoring Criteria
Number Exposure reference from CSM Figure 5) (with cell reference from CSM Figure 6) Vicinity Only (with cell reference from CSM  |and Vicinity Only (with cell reference from CSM 3a0n- | 3b Off-
Figure 7) Figure 7) 1 2 Site Site : 2 3
Site Remediation B16, B17 B18, B19 i [
Construction |C185S 2 Worker Exposure to [526:817 i ' Medium - landfill material will be handled by Medium - landfill material will be handled by NA - this indicator applies to the Class 2 landill | ""0°aPilty minimized
32 - Landfill and . Minimal - landfill material will not be disturbed by . " . . o " y 4 1 High probability
Activities Vicini Landfill Material (Class lacement of clean cover materials remediation workers while crushing, 1 workers while loading, and |only 25 Low probabili
ity 2 Landfill and Vicinity) P! : loading, and hauling. hauling. p ty 20 12
" - 124
Construction  |Off-Site TSD V\Ist::i;eme;glsaL::'znto Medium - landfill material will be crushed on-site, ~ |Probability minimized
33 Activities Facility Only | Construction Dust (Off- NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only ~|[NA - this indicator applies to the Off-site TSD only |generating potential lead/metal-bearing dust. 1 High probability
y N o Appropriate controls, such as watering, will 25 Low probability
Site TSD Facility) minimize exposure
posure- 25 25
126
Site Remediation Medium - an estimated 15,500 truckloads of PO
34 Construction Off-Site TSD. | Worker Exposure to On NA - this indicator applies to the Off-site TSD onl: NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD onl; mateial from the Class 2 landfill will be received at P’f b:itll:ty rr::‘;:na"l;:;;/ed
Occupational Activities Facility Only | Site Machinery (Off- PP Y PP Y PP Y |the off-site TSD facility, requiring heanling while 25 L%wp robabili
Hazard Site TSD Facility) i treating, and into the p ty
Minimization facility. 25 25
Site Remediation
" " 127 Probability minimized
35 Col?s_t(uctlon Off. ?“e TSD quker EXPD.SL"E to NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only [Medium - increased noise due to truck traffic, 1 High probability
Activities Facility Only Noise (Off-Site TSD crushing, and haulin 25 Low probabili
Facility) 9. 9 p ty 2 25
Site Remediation 128, 129 Probability minimized
35 |Constiuction |Off-Site TSD | Worker Exposure [0 s s jndicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only ~[NA - this indicator applies to the Off-site TSD only ~[Minor - the landfil material will be handled atthe |, "y, bropanilty
Activities Facility Only | Landfill Material (Off- off-site TSD facility, which commonly accepts and -
" " . 25 Low probability
Site TSD Facility) treats materials.
25 25
Class 2 " - 130 PO
Chemical Landfill and Site Remediation B18 Bla. " s NA - treatment will occur at the Off-site TSD Minor - landfill material will be treated upon receipt Proba_blllty m'mm.l.ZEd
37 " Worker Exposure to e . . Medium - most of landfill material will be treated on- N . - " y 1 High probability
Treatment Off-Site TSD . Minimal - no further treatment activities will occur. N (Alternative 3b) in the off-site TSD facility, which commonly o
o Chemical Hazards site. ; 25 Low probability
Facility accepts and treats materials. 2 9
D12 C14
5 . Medium - landfill material will be excavated, loaded Medium - Iandfill material wiI_I be broken to
Terrestrial Organism |D12 into trucks, and crushed on-site. creatin tlntential manageable pieces, loaded into trucks, and
" Class 2 Exposure to Minimal - material will remain relatively intact while ! B . 9p transported off site for disposal, creating potential P " " Probability minimized
Construction . N N C N . lead/metal-bearing dust which may become o N NA - this indicator applies to the Class 2 landfill " i
38 o Landfill and Construction Dust  |cover is placed over existing material. Construction | N N ing dust which may become 1 High probability
Activities s . N N airborne and travel off-site. Appropriate controls s - - only o
Vicinity (Class 2 Landfill and |dust would be from clean materials. Appropriate N P N airborne and travel off-site. Appropriate controls 25 Low probability
- N PR such as watering can minimize exposure. Highest - P N
Vicinity) controls, such as watering, will minimize exposure. o such as watering can minimize exposure. Highest
consequences would be for plant deposition o
e . consequences would be for plant deposition
compared with wildlife inhalation. P .
compared with wildlife inhalation.
25 12
D13 C15
Class 2 Terrestrial Organism D13 Medium - i C i for ion, Medium - very high volume of truck traffic into and Probability minimized
Construction Exposure to Increased | - " . crushing, loading, treatment, and hauling over an  |out of the landfill to transport material over a 1.5- to [NA - this indicator applies to the Class 2 landfill . ty L
39 - Landfill and " Minor - operations will involve standard heavy A N h . N oo 1 High probability
Activities Vicini Truck Traffic (Class 2 equipment over a 3 to 4 month period. approximate 2.5-year period, hence a higher 3-year period, hence a higher likelihood and only 25 Low probabili
ty Landfill and Vicinity) quip! P : likelihood and consequence of a potential incident |consequence of a potential incident than P ty
than Alternative 1. Alternatives 1 or 2.
- i 12
Short-Term Risk - - 230 | 195 | 145
Minimization Class 2 Terrestrial Organism |D15 D15 C17 Probability minimized
Construction - Exposure to Noise  |Minor - some increased noise during cover Medium - increased noise due to crushing, Medium - increased noise due to truck traffic, NA - this indicator applies to the Class 2 landfill . ty ™
40 o Landfill and . N N N N N " N . N 1 High probability
Activities Vicinity (Class 2 Landfill and |construction from standard earth moving excavation, loading, and hauling. Longer duration |breakage, excavation, loading, and hauling. only 25 Low probability
Vicinity) equipment. than Alternative 1. Longer duration than Alternatives 1 or 2. p 9
D16, D17 C18, C19
y Terrestrial Organism Medium - landfill material will be crushed, Minor - landfill material will be broken, excavated, . P
On-Site " Class 2 Exposure to Landfill D16 D17 . . . . d, loaded, and i loaded, and hauled. Therefore it is a higher NA - this indicator applies to the Class 2 landfill Proba!mhty ’“'""“.'.ZE"
41 Construction  |Landfill and N Minimal - landfill material will not be disturbed or e ) I N - N . 1 High probability
Activities Vicini Material (Class 2 exnosed by placement of a new cover. Therefore it is a higher likelihood that terrestrial likelihood that terrestrial organisms would only 25 Low probabili
ty Landfill and Vicinity) P Y P : organisms would encounter this material compared |encounter this material compared with Alternative p ty
with Alternative 1. 1, but will be at a slower pace than Alternative 2.
20 12
. F20
ECOI‘?Q.'C.aI ngard N = Minor - approximately 15,500 truck loads will haul
Minimization Terrestrial Organism : . " G .
. - S the landfill material 250 miles to the off-site TSD Probability minimized
. Transportatio Exposure to N . y . NA - off-site transportation is scored under ™ . " ) ”
42 Transportation : No off-site transportation No off-site transportation . facility. Lead/metal-bearing dust could potentially 1 High probability
n Route Construction Dust Alternative 3b " : P
: be generated from transport of landfill material. 25 Low probability
(Transportation Route) . :
Appropriate controls, such as covering truck loads,
will minimize exposure.
25 25
F21
N " Medium - approximately 15,500 truck loads will
Transportatio Eizg:t?::aﬁlucl)rr\g?gf:\sstd NA - off-site transportation is scored under haul the landfil material 250 miles (o the off-site Probability minimized
43 Transportation P n " No off-site transportation No off-site transportation . P TSD facility, which with return trips would be a total | 1 High probability
n Route Traffic (Transportation Alternative 3b " . . e
Route) of 7,750,000 miles of increased truck traffic. Even 25 Low probability
though the likelihood of an incident is low, the
consequences are relatively high. 25 25
N " F22,F23
Terrestrial Organism o . . o I
y : _ offesi L Minor - approximately 15,500 truck loads will haul  |Probability minimized
44 Transportation Transportatio Effe(;ts from Acmdgmal No off-site transportation No off-site transportation NA off‘sne transportation is scored under the landfill material 250 miles to the off-site TSD 1 High probability
n Route Spill (Transportation Alternative 3b i . : " i
Route) facility, with the attendant the risk of spillage or 25 Low probability
Jaccidents. 25 25
K24
Minor - landfill material crushed on-site, creating
Terrestrial Organism potential lead/metal-bearing dust which may . P
45 Construction |Off-Site TSD Exposure to NA - this indicator applies to the Off-site TSD onl: NA - this indicator applies to the Off-site TSD onl; NA - this indicator applies to the Off-site TSD onl: become airborne and travel off-site. However, the Prf b:ibl:_llty ::‘;:na"l;:imd
Activities Facility Only | Construction Dust (Off- PP v PP Y PP v facility is located in a semi-industrial area, which 25 L%wp robabiltiy
Site TSD Facility) likely has reduced populations of terrestrial p ty
organisms compared with undisturbed or
residential areas. 25 25
K25
N N Minor - very high volume of truck traffic into and
Construction  |Off-Site TSD Ezzgz:gatlocl)rr\%?:;:d out of the off-site TSD facility to deliver material. Probability minimized
46 O o . - |NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only ~[However, the facility is located in a semi-industrial 1 High probability
Activities Facility Only | Truck Traffic (Off-Site A " -
i area, which likely has reduced populations of 25 Low probability
TSD Facility) N I H "
terrestrial organisms compared with undisturbed
lareas. 25 25
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Table 1: Risk Evaluation of Remedial Alternatives

Alternative 3a: Excavation and Off-Site Re-

Alternative 3b: Excavation and Off-Site Re-

Indicator Scores

Subgroup Scores

Criteria Scores

Criteria Subgrou Receptors Indicator gs:‘;izf Location Indicator Names Alternative 1: Closure In Place (with cell Alternative 2: Ex Situ On-Site Re-Treatment Treatment and Disposal): FRC Facility and Treatment and Disposal: Off-Site TSD Facility Scoring Criteria
group P Number Exposure reference from CSM Figure 5) (with cell reference from CSM Figure 6) Vicinity Only (with cell reference from CSM  |and Vicinity Only (with cell reference from CSM 9
P Figure 7) Figure 7) 1 2 3
K27
N " Minor - increased noise due to truck traffic, i o
. y Terrestrial Organism . . PR Probability minimized
a7 Construction  |Off-Site TSD |2 ¢, et Noise (Off- |NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only | NA - this indicator applies to the Off-site TSD only |c"SPing, and hauling. However, the facility is 1 High probability
Activities Facility Only y ™ located in a semi-industrial area, which likely has o
Site TSD Facility) N . . 25 Low probability
reduced populations of terrestrial organisms
compared with undisturbed or residential areas. 25
K28, K29
N . Minor - landfill material will be broken, excavated,
construction |off-site TSD Li';gzg'r:' 12’3::5;‘ loaded, and hauled at the off-site TSD facility. Probability minimized
48 - o . " NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only |However, the facility is located in a semi-industrial 1 High probability
Activities Facility Only | Material (Off-Site TSD v " -
Facility) area, which likely has reduced populations of 25 Low probability
terrestrial organisms compared with undisturbed or
residential areas. 25
Aquatic Organism E12 E12 D14
. Class 2 Exposure to - . . " " . . Minor - Excavation and breakage operations could P " " Probability minimized
Construction - N Minimal - operations will not occur near stream or  |Minor - crushing operations could increase . o . N NA - this indicator applies to the Class 2 landfill " i
49 - Landfill and Construction Dust o N - . N . increase potential dispersion of potential 1 High probability
Activities s . riparian areas. Construction dust would be from of potential g N N - only o
Vicinity (Class 2 Landfill and - n S lead/metal-bearing dust to aquatic and riparian 25 Low probability
Vicini clean materials. dust to aquatic and riparian areas.
icinity) areas. 25
E13
Aquatic Organism  |E13 Medium - increased operations for excavation, " I
Construction Class 2 Exposure to Increased [Minimal - operations will not occur near stream or ing, loading, ing and iting over D15 I . I NA - this indicator applies to the Class 2 landfill Proba!mhty """"“.'.Z‘*"
50 - Landfill and " - . N Minimal - significantly increased traffic will occur, 1 High probability
Activities o Truck Traffic (Class 2 |riparian areas. Consequences of exposure would  |an approximate 2.5-year period. Increased y . only L
Vicinity " D N oo T remote from aquatic and riparian areas. 25 Low probability
Landfill and Vicinity) |be minor. likelihood and consequence of any incident
compared with Alternative 1. 20
[E15
Aquatic Organism e N " . D: o P
Construction Class 2 Exposure to Noise E15 " . M|n|maj - Ianqﬁll r_natenal opera‘uorys will r)u_t_occu_r Minimal - landfill material operations will occur  [NA - this indicator applies to the Class 2 landfill Proba!mhty """'"T'.ZE‘"
51 - Landfill and . Minimal - operations will not occur near stream or  |in stream or riparian areas. Crushing activities will |. o N . 1 High probability
Activities S (Class 2 Landfilland | " L o . in stream or riparian areas. Breaking activities will |only o
Vicinity o riparian areas. be noisier than other activities for Alternative 1 or . - " 25 Low probability
Vicinity) be noisier than other activities for Alternative 1. 25
Class 2 Aquatic Organism |\ ¢, E16, E17 D18, D19 Probability minimized
52 i;r;;::znon Landfill and E;\(Ap;:i:‘; :?:I::gd;" Minimal - landfill material will not be disturbed or Minimal - landfill material operations will not occur ~ {Minimal - landfill material operations will not occur g:} - this indicator applies to the Class 2 landfill 1 High probability
Vicinity " P exposed by placement of a new cover. in stream or riparian areas. in stream or riparian areas. Y 25 Low probability
Landfill and Vicinity) 25
Ecological Hazard
Minimization i i G20
" Aquatic Organism N Lo Minimal - significantly increased traffic will occur, Probability minimized
. Transportatio Exposure to N . y . NA - off-site transportation is scored under y . ) ”
53 Transportation : No off-site transportation No off-site transportation . potential lead/metal-bearing dust could be 1 High probability
n Route Construction Dust Alternative 3 enerated. Effects would be remote from aquatic 25 Low probabili
(Transportation Route) generated. a P! ty
and riparian areas. 25
Short-Term Risk
PR Aquatic Organism " I 19.5 145
Minimization
y Transportatio | Exposure to Increased - " y y NA - off-site transportation is scored under G.Zl P, . . Proba!mhty mmmy_zed
54 Transportation " " No off-site transportation No off-site transportation . Minor - significantly increased traffic will occur, 1 High probability
n Route Traffic (Transportation Alternative 3b . P L
remote from aquatic and riparian areas. 25 Low probability
Route) 25
. . G22, G23
Aquatic Organism S . . " R
. |Transportatio | Effects from Accidental - . - . NA - off-site transportation is scored under Minor approxlm_ately 15'500 truck Ioads_ will haul Proba_blllty mlnlm_l_zed
55 Transportation " " No off-site transportation No off-site transportation . the landfill material 250 miles to the off-site TSD 1 High probability
n Route Spill (Transportation Alternative 3b ™ . ) N L
Route) fac|!|ty, with the attendant the risk of spillage or 25 Low probability
accidents.
25
L24
Aquatic Organism Minor - the crushing fgclllty is re_rnote from fiparian - o
Construction  |Off-Site TSD Exposure to areas, however crushing operations could increase |Probability minimized
56 - o " NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only ~[NA - this indicator applies to the Off-site TSD only ial di ion of potential i 1 Highp ili
Activities Facility Only | Construction Dust (Off- n o . -
N - dust to aquatic and riparian areas. This could be 25 Low probability
Site TSD Facility) - ) N
controlled but not eliminated with dust suppression
methods.
25
Aquatic Organism L25
Construction |Off-Site TSD | Exi gsure o Igncreased Minor - very high volume of truck traffic into and Probability minimized
57 - o P " " NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only |out of the permitted facility to deliver material. 1 High probability
Activities Facility Only | Truck Traffic (Off-Site y - -
b However the traffic would be remote from riparian 25 Low probability
TSD Facility)
areas. 25
Construction |0f-Site TSD |, Aduatic Organism L27 Probability minimized
58 o o Exposure to Noise (Off-|NA - this indicator applies to the Off-site TSD only [NA - this indicator applies to the Off-site TSD only ~[NA - this indicator applies to the Off-site TSD only ~[Minimal - the crushing facility is remote from 1 High probability
Activities Facility Only " I Lo -
Site TSD Facility) riparian areas. 25 Low probability 25
Construction  |Off-Site TSD Eigz:ﬂfe?;gf:rﬁjr};ll L28, L29 Probability minimized
59 - o N " NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only [Minimal - landfill material operations will not occur 1 High probability
Activities Facility Only | Material (Off-Site TSD . o -
o in stream or riparian areas. 25 Low probability
Facility) 25
. Minimal - miniml energy consumption, mostly due  |Medium - medium energy consumption associated Critically h'gh - extremely high energy . I Energy consumption minimized
Environmental . " . N N " ) N . consumption, because a total of 7,750,000 miles of |NA - overall energy consumption is scored under " "
60 Environmental [NA Energy Consumption |to 1 and import of to the site  |with excavation and treatment activities over an N - 1 Very high energy consumption
over a 3 to 4 month period. approximate 2.5-year period. “.UCk travel v_vpuld be required to and ""’.“ the off-  Alternative 3a 25 Very low energy consumption
. ) . site TSD facility over a 1.5- to 3-year period.
Environmental 20 12
Effects 20.0 12.0 5.0
N Minimal - air emissions mostly due to construction |Medium - air emissions would be associated with Critically h'gh. N ex"?’T‘.e'y high vehicle emissions . . Air emissions minimized
Environmental . . - . . y " Lo from excavation activities and a total of 7,750,000 |NA - overall air emissions are scored under N . .
61 Environmental |NA Non-Dust Air Emissions|and import of materials to the site over a 3 to 4 excavation and treatment activities over an . } : 1 Very high air emissions
Effects : : " miles of truck travel to and from the off-site TSD Alternative 3a . .
month period. approximate 2.5-year period. " N 25 Very low air emissions
facility over a 1.5- to 3-year period.
20
High feasibility - the required equipment,
Very high feasibility - the required equipment, personnel, and materials are readily available for
P Ty hig N q . quip! P cover construction activities. Slag treatment is a High feasibility - technically feasible, although the . e . Technical feasibility
. . . Technical y - and are readily for N " NA - overall technical feasibility for material ;
y |Technical NA 62 NA NA N " y . . proven technology. Need to develop a protocol for |best methods for excavating, handling the waste o - 1 Very low feasibility 25.0 11.0 14.0 125
Material Handling  |cover construction activities. Itis a proven . PR N N handling is scored under Alternative 3a . S
technolo , testing, and of in will need to be determined. 25 Very high feasibility
9y- the landfill, based on past analytical issues, and
gain agency acceptance. 25

082214 Exide C2LF Evaluation Tables.xisx

50f6

13-02086.1012

@,



August 2014

Table 1: Risk Evaluation of Remedial Alternatives

Means of Alternative 3a: Excavation and Off-Site Re- Alternative 3b: Excavation and Off-Site Re- Indicator Scores Subgroup Scores Criteria Scores
Criteria Subgrou Receptors Indicator Potential Location Indicator Names Alternative 1: Closure In Place (with cell Alternative 2: Ex Situ On-Site Re-Treatment Treatment and Disposal): FRC Facility and Treatment and Disposal: Off-Site TSD Facility Scoring Criteria
group P Number Exposure reference from CSM Figure 5) (with cell reference from CSM Figure 6) Vicinity Only (with cell reference from CSM  |and Vicinity Only (with cell reference from CSM 9
P Figure 7) Figure 7)
Low feasibility - On-site crushing and loading Medium Feasibility - On-site breaking and loading
- : N will -bearing dust,
operations will generate g dust. but at lower levels than Alternative 2 (materials will
T " o High feasibility - Construction dust would be from ion must account for the lead NAAQS " . P . - Technical feasibility
. - ‘echnical Feasibility - - N N N o be broken rather than crushed to finer NA - overall for air quality is S
Technical feasibility |[NA 63 NA NA : N clean L g materials status and timeline. N " 1 Very low feasibility
Air Quality . . N o N . Implementation must account for the lead NAAQS  [scored under Alternative 3a . P
would not be disturbed. Perimeter air monitoring with very low action levels . n M 25 Very high feasibility
: b o attainment demonstreation status and timeline.
may increase the duration of the remediation N . P . -
rocess Perimeter air monitoring with low action levels may
P " increase the duration of the remediation process.
High feasibility - the work involves conventional on- Medium Feasibility - TCEQ waste program
site construction. TCEQ waste program approval  |Medium feasibility - TCEQ waste program approval |approval would be required for this alternative.
would be required for this alternative. The data on |would be required for this i effort may be required to achieve Administrative feasibility
" the extent of material above the hazardous waste |effort may be needed to achieve regulatory and regulatory and community acceptance due to the  |NA - overall regulatory compliance is scored under o
NA 64 NA NA Regulatory Compliance | - . ™ > N y L L N 1 Very low feasibility
criteria and UTS, inherent low mobility of lead and |community acceptance due to the potential for potential for significant off-site impacts (lead/metal- |Alternative 3a 25 Very high feasibility
other metals in the slag, and prior treatment significant off-site impacts (lead/metal-bearing dust |bearing dust, noise, and truck traffic) at the Class 2 v hig
provide support for regulatory and community and noise). landfill, along the transportation route, and at the
acceptance. off-site TSD facility.
Low feasibility - on-site crushing and loading
Administrati ?::l:sitrllon;ﬂl 3; T:ra‘:c:izgqus';:zeg'eng dust, Medium Feasibility - On-site breaking and loading
m'"'_s ra ive . L High feasibility - the work involves construction . 9 9 _ry y y [ i will ing dust, . - N Administrative feasibility
Feasibility NA 65 NA NA AAir Monitoring capping with clean ) | e q to attain and maintain the lead resulting in regulatory scrutiny toward the NA - overall air monitoring requirements are scored 1 Very low feasibility
Requirements . N ~ |NAAQS. The duration of the project could . s L. under Alternative 3a . P
materials would not be disturbed. A air itting authorization for certain requirement to attain and maintain the lead 25 Very high feasibility
equipment, which may be complicated by the lead NAAQS.
NAAQS nonattainment status of the area.
Implementability NA - all landfill material will be removed under this . N
" o . N " P Potential for minimization of
" " " " alternative. Landuse and groundwater restrictions |Very high potential - the off-site TSD facility is o
L High potential - land use and groundwater High potential - land use and groundwater . S n A " h additional land or water use
and or Water Use L N T . are in progress, tough not required in relation to already in compliance with regulatory o
NA 66 NA NA Restricti restrictions are in progress. Long-term restrictions are in progress. Long-term - " . > o restrictions
estrictions o . o " the Class 2 landfill. Long-term q Disposal req 1its will need to "
groundwater monitoring will be needed. groundwater monitoring will be needed. o o 1 Very low potential
monitoring related to the removed landfill, if any, be met. 25 Very high potential
would be limited and therefore are not assumed. Ty high p
High potential - there is potential for increased High potential - There is potential for increased
local business in response to the need for local business in response to the need for
" " . . construction materials and equipment. More construction materials and equipment. More " . .
Medium potential - some increased local business | S . " N . - A N ; N . Potential for increased business
. . N - intensive site operations (associated with crushing, site with NA - overall local business effects are scored N
NA 67 NA NA Local Business Effects |in response to the need for construction materials N N y " " N 1 Very low potential
and equipment ) Ioad}ng. am_i ) and a longer |breakage, exc_avatlor!. Ioadln_g. and hauling) and a |under Alternative 3a 25 Very high potential
. construction period (estimated to be 2.5 years) long construction period (estimated to be 1.5- to 3-
may provide additional opportunities for local years) may provide additional opportunities for
businesses. local businesses.
Very high potential - excavation of all landfill Potential for impacts to visual
Administrative  |\a 68 NA NA Visual Aesthetics Medium potential - the landfill cover will resultin a  [Medium potential - the addition of treatment ma?;rij alf d recovering to a well drained area will NA - overall visual aesthetics are scored under aesthetics
Feasibility vegetated mound. reagent will result in a vegetated mound. ot adversely affect visgual aesthetics Alternative 3a 1 Very high potential
Y } 25 Very low potential
Very low potential - All landfill material will be
Low potential - previous plant operations that Low potential - previous plant operations that excavated, and the area will be recovered to a well-
resulted in emissions did not result in negative resulted in emissions did not result in negative drained revegetated area, which will have minimal Potential impacts to property values
Surrounding Property |effects on land values around the plant, as effects on land values around the plant, as effects on property values. The off-site TSD facility |NA - overall surrounding property values are np prop
NA 69 NA NA v . P . . - . A " 1 Very high potential
alues witnessed by significant high-end development of ~ |witnessed by significant high-end development of ~ |that would currently accept the material is already |scored under Alternative 3a "
. o N . o . N N - : s N 25 Very low potential
homes, schools and public buildings in the homes, schools and public buildings in the in place in a semi-industrial area, is in operation,
surrounding area. surrounding area. and surrounding property values will be little
effected by disposal of additional materials.
. . Relatively high costs - greater than $30 million, N . - . Estimated economy of project
Cost Cost NA 70 NA NA Cost R'el'atlvely low costs - approximately less than $2 approximately an order of magnitude greater than Very high _coss approximately $BU_m|lI|on, more  |NA - overall costs are scored under Alternative 3a 1 Very high project costs
million. . than two times greater than Alternative 2. only .
Alternative 1. 25 Very low project costs

Notes:

Al, A2

25 (itali Not i for this

Cs™m Conceptual site model

NA Not applicable

NAAQS National Ambient Air Quality Standards
TCEQ Texas Commission on Environmental Quality
TSD facility Treatment, storage, and disposal facility
uTs Universal Treatment Standards

Risk Analysis Matrix
Risk Rating |
inimal Risk

19.6 - 25.0

7.6-14.5

ledium Risk
lajor Risk
Critical Risk

082214 Exide C2LF Evaluation Tables.xisx

Implementability Matrix

Feasibility or Potential

[ Score

h

Very Hig

19.6 - 25.0

7.6-14.5

Very Low or Negligible

Cell reference numbers - providing cross reference to risk values in Figures 5, 6, and 7
ive, optimal score of 25 assigned to represent no negative impacts.
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1-FT VEGETATED TOPSOIL LAYER

1-FT GENERAL FILL LAYER

3-FT COMPACTED CLAY LAYER

(SEE NOTE 1)
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Likelihood Consequence CSM Risk Values
A B C D E A B C D E
£ E |z - EE |z HEN ERE: H
H £ | 2 | & H g | 2 | & i £ | 2 I | EE
A k- g £ 3 S & e = 3 1] 3 s 8 2 z2
Release Mechanisms / Potential Exposure Potential Exposure @ £ 5 ¥ g 8 @ g 5 ¥ g 5 = @ g 5 X 4 ] E
Primary Source Activities Medium Route E = 5 g° 2 Z65 E & 3 g° 2 Z6 5] "5' & 3 ;o & £
POTENTIAL LONG-TERM EFFECTS
Accidential digging or cap Landfil Materia [ingestion | [ 5 [ ~Na [ 4 ] [ 5 | [« [~ 4 [ 4 [ & | [ 20 [ wa [ 36 | 16 | 20 |
failure |permal Contact | 5 [~ [ 4 | [ 5 |1 [ & [ ~nm [ 5 | \ | 20 [ wa | 20 [ 36 | 25 |
Treated Slag in Capped Failure of Cap to Prevent Groundwater I |Ingest|on | | 4 | NA | 5 [ 5 ‘ 5 | | 4 | NA | 4 | 4 ‘ 4 | 3 | L | NA | 20 | 20 | 20 |
Class Il Landfill Infiltration of Precipitation $ |Derma| Contact | | 4 | NA I 5 l 5 l 5 | | 5 | NA | I l | 4 | 20 l NA I 2 | 2 | 2 |
stream Surface Water [ingestion | [ 4 [ N 5 [ 4 [ 5 | [4 [~ 4 [ 4 [ 3 ] s a6 | ~na [ 20 [ 16 | 15 |
|Dermal contact | 4 [~ [ 5 |4 | 5 | [ 5 [~ 5 | 5 | 5 | 6] 20 | ~a [ 25 | 20 | 25 |
Failure of Liner $
Additional Soils Added stream Sediment [ingestion | [ 4 [T N ] 5 [ 4 [ 5 | [4 [ N 4 [ 4 [ 3 | 7[ a6 | ~na | 20 [ 16 | 15 |
to Landfill (Meets UTS) [Dermal Contact | [ 4 [ na | 5 T 4 [ 5 | L5 [N [ 5 1T 5 1T 5 1 8] 20 [ Na [ 25 [ 20 | 25 |
Stream Aquatic Food [ingestion | [N T N T N T 4 [ 5 | [T N N 4 [ 3 ] o ~na | na | na | 16 | 15 |
Web Uptake
ot site soi [ingestion ] [ 5 [ N [ N [ 5 | 5 | [ 5 [ Na N 5 [ 5 | w0 25 [ na [ na [ 25 [ 25|
|Dermal contact | [ 5 [~ [ v | 5 | 5 | [ 5 [ N | N 5 [ 5 | 1l 25 [ na [ na | s | s |
POTENTIAL SHORT-TERM EFFECTS (DURING IMPLEMENTATION)
Inhalation | [ 5 1T 4 T ~naJ 5 [ 5 |1 [[5] 5 [ N~ 5 [ 5 | o 25 [ 20 [ na [ 25 [ 25 |

—){ Aerial Dispersion S Potens:::/irl‘.gea[)duitMetal
[ N N
Increased Off-Site Traffic [Potential Incident | | 5 | NA | NA ‘ 5 ‘ 5 | | 3 | NA | NA | 3 ‘ 4 | 13 | 15 | NA | NA | 15 | 20 |

on-ite Machinery - Spotentialincident | [ NA | 4 | NA | NA | NA | [ NA | 4 [ NA | NA | NA ] @ na [ 16 | na | NA [ NA ]
Construction

\Noise Effects | [ 5 [ 4 [ N~ 4 ] 5 ] [ 4 ] a4 [ N T 4 T 5 ] 5[ 20 [ 16 | Na [ 16 | 25 |

Landfil Materia [ingestion | [N T 5 [T N 5 [ 5 ] [N 4 T N 4 [ 5 ] w6 NA [ 20 [ NA [ 20 [ 25 |

[Dermal contact | [~na | 5 | na | 5 5 ] [na [ 4 [ na| 4 | 5 | [ NA [ 20 [ NA [ 20 [ 25 |

Treatment of Slag {chemicalincident | [ NA ] 5 [ NA [ NA [ Na | [ Na ] 5 T NaA T NA [ NA | [ Na [ 25 T Na [ Na [ NA ]

Risk Analysis Matrix

<
Minimal Minor Medium Major Critical
Likelil Score 5 4 3 2 1
Rare 5 25 20 15 10 5]
Unlikely 4 20 16 12 8 4
Possible 3 5] 12 9 6
Likely 2 10 B 3 4
[Almost Certain 1 5 %
Risk Rating
[Risk Rating Risk Score
Minimal Risk 19.6 - 25.0
Minor Risk 14.6 - 19.5
Medium Risk 7.6-14.5
Major Risk 36-75
Crtical Risk [ ooss ] CLIENT PROJECT

Potential exposures or hazards potentially are related to remedial activites at the Class 2 landfill
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Likelihood Consequence CSM Risk Values

B C D E
g 5 5 £ : : £ 3 :
3 E = S 5 = gl = = H
2 5 E 2 2 s 3 i3 S| 2 S 3 2
c | B E TE|EE € | g 2 TE|EE s| £ | % 2 TE|EE
2 g5 | o5 | 52| 22 & 28| o5 | 52| 22 ‘S ] 52| c8 | 52| 3¢
7] " 7]
Release Mechanisms / Potential Exposure Potential Exposure w.f £ *g E *g g a § a (7 & *g 5 *g g a § a = (7] £ *g 5 *g o Eﬁ § Eo
Primary Source Activities Medium Route % 22 22 25 g6 E & = 2= 2o g5 S ao= £ 3 z =2 2o g6
POTENTIAL LONG-TERM EFFECTS
i ial diggi i 5 NA 4 5 5 4 NA 5 4 4 1
Accidential .dlgglng or cap > Landfill Material Ingestion 20 NA 20 20 20
/ failure Dermal Contact NA 4 5 5 4 NA 5 4 5 2 20 NA 20 20 25
i Ingestion 5 NA 5 5 5 4 NA 4 4 4 3 20 NA 20 20 20
Treated Slag in Failure of Cap to Prevent Groundwater &
Capped Class Il . ) o Dermal Contact 5 NA 5 5 5 5 NA 5 5 5 4 25 NA 25 25 25
. Infiltration of Precipitation
Landfill $
i 5 NA 5 5 5 4 NA 4 4 3 5 NA
Stream Surface Water Ingestion 20 20 20 15
Dermal Contact 5 NA 5 5 5 5 NA 5 5 5 6 25 NA 25 25 25
Additional Soils Failure of Liner $ : NA s s s 2 A 2 2 3 NA
: i 7
Added to Landfill Stream Sediment Ingestion 20 20 20 15
(Meets UTS) Dermal Contact 5 NA 5 5 5 5 NA 5 5 5 8 25 NA 25 25 25
Stream Aquatic Food Ingestion | [ Na ] Na [ Na] 5 ] 5 | | NA] N N 4 | 3 | o na | NA | na | 20 [ 15 |
Web Uptake
Off-Site Soil Ingestion 3 NA NA 4 4 4 NA NA 4 4 10 12 NA NA 16 16
Dermal Contact 3 NA NA 4 4 5 NA NA 4 5 11 15 NA NA 16 20
POTENTIAL SHORT-TERM EFFECTS (DURING IMPLEMENTATION)
o Potentially Lead / Metal [inhalation | [ 3 ] 2 T na] 31 4] [4a T 3T NT 4T 4] wf 2] 6 | n [ 12 [ 16 ]
Aerial Dispersion .
Bearing Dust
iPotentiaI Incident | | 4 | NA | NA | 4 | 5 | | 3 | NA | NA | 3 | 4 | 13 | 12 | NA | NA | 12 | 20 |
Increased Off-Site Traffic
{Potentialincident | | NA | 3 | NA | NA | NA | [ NA | 2 [ NA | NA | NA | 14 NA [T 6 J NA T NA | NA |
On-Site Machinery -
Excavation and Crushing —>|Noise Effects [ [ 3 | 2 | N | 3 [ 4 | [ 3 | 2 | NaA [ 3 | 5 | 5{ 9 | 4 | ~Nna | 9o [ 20 |
Landfill Material Ingestion NA 3 NA 3 5 NA 4 NA 4 5 16 NA 12 NA 12 25
Dermal Effects NA 3 NA 3 5 NA 4 NA 4 5 17 NA 12 NA 12 25
[ Re-Treatment of Slag |} [Chemicallncident | [ NA [ 3 | NA | NA | NA | [ NA ] 3 J NA | NA J NA ] 18] NA | 9 [ NA | NA [ NA |
Potential exposures or hazards potentially are related to remedial activites at the Class 2 landfill
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Likelihood Consequence CSM Risk Values

Al B[ cJo E [ F ] @ H T T v Tkt
Class 2 Landfill and Vicinity Transportation Route Off-Site TSD Facility Class 2 Landfill and Vicinity Transportation Route Off-Site TSD Facility Class 2 Landfill and Vicinity Transportation Route Off-Site TSD Facility
» » » » » a » a »
s b s b 3 b s b o b b e 2
e | 2| 8| | 2| 8 e | E] 2| B e | 2| B | 2| 8 e | £l | B 5| |e| 2| B | 2|8 e | £ 2| B
£ 59 5| o £l 2| 5|0 £ 8o |,| &8¢ g5 |e|.,| &|5|S5|.,.|5]|6 £l 2|5 |o
£ 5 € < 2 4 < 8 5 = € c 2 o € = 2 4 < 8 5 = € s o 2 5 3 < 2 € c 2 5 = € =
= | s| €| 8| 8| | 8| =|¢2| | £ s | 2| 8| €| §| &| €85 |=2| 2| 8| & | §| 2| &| €| 5| | €| 85 |=|E| | €
g| 2| 2| €| 8| 2| 5| 8|2 |5 | 2| % 2| 2| 2|5 |2|2|5|2|Z |8 2% | 2| | &5 |=2|&|%|=2|F|&%|&|%
Mechanisms / Potential Exposure Potential Exposure 3 g 8 s 9 g B a g E] £ s 2 g £ 3 ) £ 3 o £ ] £ 3 @ £ £ 3 7 £ 3 o £ E £ 3
Primary Source Activities di Route S§le| | &g |8 || & |85 |&e|2]&]|E& 5l e| | & |8 || & |85 |&e|2]&]|E& §|le|s| 2|8 & |85]|e|Z]|&]|E%
POTENTIAL LONG-TERM EFFECTS
Off-Site TSD Facility
Breakage into Treated Landfill [ingestion ] [NATNATNATNATNATNATNAT 5 [NA] 5 [ 5 [ 5 | [NATNAIN]NJN[NA[NA] 5 [NA] 5 [ 4 [ 4 | 1 [ NA T NA T NN NAT N N NAT 25 [ NAJ 25 [ 20 | 20 |
/SecureFacmty,Cap Material [Dermal Contact | CNATN[TN[N[N[N[NT] 5[N] 5[5 [ 5 | INAI N N[N N[N[N] 5[N] 5 [ 4] 5| 2 | NA [ NA [ NAJNA[ N[ NA|NA] 25 [ NA | 25 | 20 [ 25 |
Vandalization or
Treated Slag in Failure of Cap to Sroundwater ‘ [Ingestion ] [ NAJNA]NAJNAJNAJNA]TNAT 5 [NA] 5 ] 5 [ 5 ] [NATNA]TNA]NA]TNA]NAJNAT 5 [NAT 4 ] 4 ] 4 | 3 [ NA ] NANJTNAJTNAJ NATNATNAT 25 [ NA 20 [ 20 [ 20 |
Permitted Prevent Infiltration [Dermal Contact | ENA T NATNATNATNATNATNAT 5 [NAT 5 [ 5 | 5 | [NA ] [NA| NA|NA[NA|[NA| 5 [ NA| 5 | 5 | 5 | 4 | NA | NA | NA| NA| NA | NA| NA| 25 | NA | 25 | 25 | 25 |
Facility of Precipitation $
stream Surface Water| | |ESStiON | [NMa[ N NA[NAJNA[NAINA] 5 [NA] 5 [ 5 [ 5 | [NA[NANA]NA][NA[NANA] 5 [ NA] 4 [ 4] 4] s [ na [ na [ NA[NA] na [NA]TNAT 25 [ na [ 20 | 20 [ 20 |
[permatcontact | [ NA [ NA [ NA [ NA [ NA [ NA [ NA [ 5 [NA] 5 [ 5 | 5 | [NaNa[Na [ Na[NA[NA[NA] 5 [ NA] 5 [ 5 | 5 | 6 | na | na [ NA]NA ] na [ NA]NA] 25 [ N | 25 | 25 | 25 |
AUt
Materials Fail f Li $
Added to afure otHner stream Sediment [Ingestion | [NATNJTNAJTNA]NATNATNAT] 5 [NA] 5 [ 5 [ 5 | [NATNATNA]INA]TNATNA]INAT 5 TNAT 4 [ 4T 4] 7 [ NN NA]T N JNAJT N NATNAT 25 T NAT 20 [ 20 [ 20 |
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Attachment A: Readers’ Guide to Risk Evaluation Scoring

The Exide Class 2 Landfill Risk Evaluation of Remedial Alternatives evaluates each of the three
remediation alternatives against three major categories called “criteria.” The criteria evaluated in the
report are Long-term Risk, Short-term Risk, and Implementability. The heart of this evaluation is
presented in Table 1, Risk Evaluation of Remedial Alternatives, which incorporates information from the
three Conceptual Site Models (“CSM”) contained in Figures 5, 6 and 7. For each remediation alternative,
the report assesses various potential scenarios of concern, called “Indicators” and calculates scores for
these Indicators based on the Indicator’s likelihood of occurrence and its projected consequence. These
scores are contained in both Table 1 and in Figures 5, 6 and 7.

Given the high level of detalil in the report, however, it is easiest to guide the reader through Figures 5, 6
and 7 and Table 1 using a specific example. Included with this guide are an Example Figure 5 and an
Example Table 1, which have annotated circles corresponding to the sections of the tables and figures
discussed below.

Conceptual Site Models (Figures 5, 6 and 7) — Source of Scores on Table 1

For the Long-term Risk and Short-term Risk criteria presented in Table 1, Figures 5, 6 and 7 (the
“Figures”) are the sources of the “Indicator Scores.” Each Figure presents one of the three alternatives
evaluated. Each of the Figures includes columns identifying the source of contamination that might be
released (“Primary Source”), the potential manner in which the contamination might be released
(“Release Mechanism/Activities”), the impacted material to which there might be exposure (“Potential
Exposure Media”), and the manner in which the exposure might occur (“Potential Exposure Route”).
These columns are indicated in Circle 1 on Example Figure 5.

For the Long-term Risk and Short-term risk criteria, Indicator Scores are obtained by following the
Conceptual Site Model for each alternative. These Indicator Scores are calculated by multiplying two
scores: a score reflecting the likelihood that the Indictor will occur (see Example Figure 5, Circle 2), and a
score reflecting the consequence of the Indicator occurring (see Example Figure 5, Circle 3).

The Likelihood and Consequence sections of the CSM are subdivided into five categories of humans or
organisms that might be exposed (potential receptors). Based on best professional judgment, scores
from 1 to 5 are assigned to each potential receptor/exposure or receptor/hazard scenario to denote the
likelihoods and consequences of each scenario. Those two scores are multiplied to obtain a risk value
(the “CSM Risk Value”), as shown in Circle 4 in Example Figure 5. Table A-1, below, explains the scores:
the lowest level of risk receives the highest score, with a maximum/best score of 25.

On Table 1, each non-exposure/hazard-related indicator also receives a score up to 25, with a higher
score indicating fewer or less significant challenges to Implementability. Table A-1, below, explains the
implementability scores.

Table A-1: Risk Analysis Matrix

Consequence
Minimal Minor Medium Major Critical

Likelihood Score 5 4 3 2 1
Rare 5 25 20 10 5
Unlikely 4 20 12 8 4
Possible 3 12 9 6
Likely 2 10 8 6 4
Almost Certain 1 5 4
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Risk Rating Risk Score

Minimal Risk 19.6 - 25

Minor Risk —
Medium Risk 7.6-145

Major Risk 3.6-75

Table A-2: Implementability Matrix

Implementability Rating Implementability Score
Very High 19.6 - 25
Medium 7.6-145
Low 3.6-75

Very Low or Negligible

Risk Evaluation of Remedial Alternatives (Table 1) — Summary of Evaluation

A comprehensive view of the evaluation is captured in Table 1. The three alternatives evaluated are
located in four columns, as shown in Example Table 1, Circle 1. For each alternative, many potential
scenarios or “Indicators” are identified and evaluated. The Indicators are given a number and a name, as
shown in Example Table 1, Circles 2 and 3.

The Indicators are placed into one of three major categories (“Criteria”), and under those umbrellas the
Indicators are also placed in smaller categories (“Sub-groups”). The Criteria and Sub-groups are shown
in Example Table 1, Circles 4 and 5.

For each remedial alternative, scores are calculated for individual Indicators. Indicator Scores are then
averaged to calculate subgroup scores and averaged to calculate criteria scores for that alternative. The
Indicator, Sub-group, and Criteria scores are located in right-hand columns of Example Table 1. The
scores are used to draw conclusions from the evaluation.

Example: What are the potential short-term effects to an off-site resident (the receptor) in the
vicinity of the Class 2 landfill from inhalation (the potential exposure route) of potentially
lead/metal-bearing dust (the potential exposure medium) caused by construction activities that
create aerial dust dispersion at the landfill during implementation of an alternative remedy?

The Potential Exposure Mechanism

Figures 5, 6 and 7 show there are potential short-term effects associated with implementation of the
alternative remedies. During implementation, on-site machinery are used for construction activities and
the potential resultant aerial dispersion of dust is a potential “release mechanism” that can result in the
potential exposure medium of construction dust, including in some circumstances potentially lead/metal-
bearing dust (see Example Figure 5, Circle 5). Although there would be appropriate dust suppression
and monitoring plans in place, these measures may not eliminate the risk that the construction dust could
be inhaled (the potential exposure route) by off-site residents (the receptor) in some circumstances.

For illustration, provided below is a step wise narrative discussion of the evaluation process for
Alternatives 1 and 3.
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Alternative 1: Closure in Place

To determine the risk of an off-site resident inhaling dust, including potentially lead/metal-bearing dust,
caused by construction activities, look at Example Figure 5. On Example Table 1, this scenario
corresponds to Indicator 20, “Off-site resident exposure to construction dust,” as shown in Example Table
1, Circle 6.

Example Figure 5, Circle 6 shows that the likelihood for inhalation by off-site residents of construction
dust scores a “5,” the score for “Rare.” As explained in Example Table 1, Circle 7, this is because, under
Alternative 1, the material will remain in-place and undisturbed and the entire landfill will have a multi-
layer cap so there is not expected to be dust generating activity. Further, any general construction dust
would be expected to be associated with uncontaminated material. In addition, appropriate controls such
as watering and perimeter air monitoring would further mitigate off-site dust exposure.

Looking again at Example Figure 5, proceeding right to the next set of columns (Example Figure 5, Circle
7), the consequences if off-site residents are exposed to construction dust scored a “5.” This indicates
that, if an off-site resident inhaled dust caused by construction activities at the landfill, under Alternative 1,
the potential effects would be expected to be minimal. This is because the dust generated by activities in
this Alternative would be expected to be from uncontaminated, non-lead/metal-bearing materials such as
clean fill.

The final column cluster in Example Figure 5 gives the “CSM Risk Values” (see Example Figure 5, Circle
8). The risk to off-site residents from inhaling construction dust scored a 25, minimal risk, which was
obtained by multiplying 5 (rare likelihood) by 5 (minimal consequence). Thus, based on this assessment,
there is expected to be minimal potential risk to off-site residents associated with inhaling construction
dust, including potentially lead/metal-bearing dust, if Alternative 1 is the selected remedy.

Example Table 1 uses the CSM Risk Value from Example Figure 5 as the Indicator Score. The row for
Indicator 20 (see Example Table 1, Circle 6) provides both the Indicator Score and the rationale behind
that score. In Example Table 1, the cell that describes Indicator 20 under Alternative 1 (Example Table 1,
Circle 7) also cross-references the location of the CSM Risk Value on Example Figure 5 at A15 (see
Example Figure 5, Circle 8). Where an Indicator Score is risk-based, the CSM Risk Value was placed in
the Indicator Score column. Thus, here, under the column labeled “#1” for Alternative 1 (Example Table
1, Circle 8), the risk score is shown as 25. The report averages the Indicator Score for Indicator 20 with
other Indicator Scores from the Community Hazard Sub-group to obtain a Sub-group score of 23.3 for
Alternative 1. This Sub-group score is then averaged with other Sub-group scores under the Short-term
Risk criterion to obtain a criterion score of 23.0 for Alternative 1.

Alternative 3: Excavation and Off-Site Retreatment and Disposal

The CSM for Alternative 3 is shown in Figure 7, which can be read in the same manner as Example
Figure 5. To determine the risk of an off-site resident inhaling dust, including potentially lead/metal-
bearing dust, caused by construction activities, look at Figure 7.

For Alternative 3, the likelihood of off-site residents in the vicinity of the Class 2 landfill inhaling
construction dust scored a “3,” the score for “Possible.” As explained in Example Table 1, Indicator 20,
Alternative 3a, this is because Alternative 3 requires that landfill material be broken and, to a limited
extent, crushed into manageable pieces to facilitate excavation, loading and off-site transport. In contrast
to Alternative 2, Alternative 3 would not require the landfill material to be crushed into fine particles for
retreatment at the Class 2 landfill. For this reason, Alternative 3 would result in less likelihood of aerial
dispersion of potentially lead/metal-bearing dust in the vicinity of the Class 2 landfill than Alternative 2.
The impacts of crushing for retreatment that would occur at the off-site TSD facility are evaluated under
Indicator 26. Dust suppression measures would be put in place at both facilities to minimize dust
generation.
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Looking again at Figure 7 and proceeding right to the next set of columns, the consequences of an off-
site resident in the vicinity of the Class 2 landfill inhaling construction dust scored a “4,” indicating “Minor”
consequence. This is the same consequence score as in Alternative 2, but it is a worse score than in
Alternative 1. This is because, under both Alternatives 2 and 3, the construction dust may potentially
include lead/metal-bearing dust due to the breaking, excavating, crushing, loading, and hauling of treated
slag material in the landfill.

The final column cluster in Figure 7 gives the “CSM Risk Values.” The risk to off-site residents in the
vicinity of the Class 2 landfill from inhaling dust during Alternative 3 construction activities scored a 12,
obtained by multiplying 3 (possible likelihood) by 4 (minor consequence). This cell is color-coded yellow
to indicate that this scenario poses a medium potential risk. Because the breaking, excavation, crushing,
and loading of treated slag material in the landfill has the potential to generate potentially lead/metal-
bearing dust, which may be inhaled by off-site residents, Alternative 3, like Alternative 2, receives a worse
risk score than Alternative 1.

Example Table 1 also contains some of this information. The CSM Risk Value is also shown in Example
Table 1, in the row for Indicator 20, under the columns labeled “Indicator Scores” under “#3a On-site.”
The cell in Example Table 1 that describes Indicator 20, Alternative 3a also cross-references the location
of the CSM Risk Value on Figure 7 at Al4.
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Web Uptake
o site soi ‘ [ingestion | [ 5 ] N ] N 5 5 | [ s NA | NA [ 5 5 [ 25 [ N NA 25 25
|permal contact | [ 5 | N | N | 5 5 | [ s NA [ NA [ 5 5 [ 25 [ wa NA 25 25

POTENTIAL SHORT-TERM EFFECTS (DURING IMPLEMENTATION)

e e B
Potentially Lead / Metal ‘llnhalatlon | 5 § 4 | N[ 5 | 5 | 5 § 5 | NA | 5 | 5 | s 0 [ na [ 25 [ 2 |
|

Bearing Dust

Aerial Dispersion

| —
Increased Off-Site Traffic {Potentialincident | [ 5 [ NaA [ NA [ 5 5 | [ 3 NA [ NAa 3 4 15 | na NA 5 2
] ] S ialincident | [ NA [ 4 [ NA [ NA NA | [ NA 4 | NA [ NA NA [ na [ 36 NA NA NA
On-Site Machinery -
Construction
\Noiseﬁfects | [ 5 [ 4 [ N T 4 5 | [ 4 4 [ N ] 4 5 15[ 20 [ 16 NA 16 25
Landiill Materia [ingestion | [ N ] 5 [ NAT 5 5 | [ NA 4 | NA [ 4 5 6 NA | 20 NA 20 25
Dermal Contact | [ ~na [ 5 [ Nna| 5 5 | [ NA 4 | Na | 4 5 [ NA [ 20 NA 20 25
Treatment of Slag {chemicalincident | [ NA | 5 | NA | NA NA | [ NA 5 | NA | NA NA [ NA ] 25 NA NA NA
Risk Analysis Matrix
<
Minimal Minor Medium Major Critical
Likelihood Score 5 4 3 2 1
Rare 5 25 20 15 10 5
Unlikely 2 20 16 12 B 7
Possible 3 15 12 9 6
Likely 2 10 B 6 7
Almost Certain 1 5 4
Risk Rating
[Risk Rating Risk Score
Minimal Risk 19.6 - 25.0
Minor Risk 14.6 - 19.5
Medium Risk 76-145 CLIENT e
Major Risk 36-75 OJEC
Critical Risk o035 |
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2

Short-Term Risk
Minimization

3

1 = . W - E EEEEEEm

Atemative 3a: Excavation and Of.Site R | Aerative b Excavatipn 2B i-SiliRe- Subgroup Scores Gritorion Scores
Indicator B " Alternative 1: Closure In Place (with cell | Alternative 2: Ex Situ On-Site Re-Treatment | Treatment and Disposal): FRC Faciity and | Treatment and Disposal: OffSite TSD Facil 1nq Griter
. ool | Nerner cation | Indicator Names reference from CSM Figure 5) (with cell reference from CSM Figure 6) Vicinity Only (with cell reference from CSM [and Vicinity Only (with cell reference from, CS! Scoring Criteria saon| 3bof.
p - [ Figure 7) Fiouwre?) a 1 2 P 3 1 2 3 1 2 3
-m 14
a2 Medium - landfil material will be broken to
5 Off-Site Resident  [[uS ol will remain undisturbed in sty |Medium - landill material will be excavated, loaded (manageable pieces (to a lesser extent than the
ort-ste consiucton (02552 e e anil it rve &l oyt cap. |19 100, an crushed onsi o ineparil.crushing aivies i Alomati 2) 109363 o syt ppls o the lass 2 lanal [P0y mnmzod
B 20 [Sonstuclon | angfiland | Construction Dust (214 the entire landfil il ave  mulllayer cab. i creating potentia leadimetabbearing dust  [rucks, and ransporied off sie for disposal, Ny 1 High probabity
Vicinity (Class 2 Landfil and \which may become airborne and travel of-site. |creating leadimetal-bearing dust which may 25 Low probailty
. ppropriate controls, such as watering, wil s
icinity) [Appropriate controls such as watering can become airbome and travel off-site. Appropriate
minimize dust generation.
minimize dust generation. controls such as watering can minimize dust
generation. 25 | 12 | 12 12
Class 2 OffSite Resident 113 Truck traffic minimized
oft-Site (Construction Exposuro to Increased [Medium - increased operations in the viciniy of the |Major - very high volume of truck traffc into and [N this indicator applies to the Class 2 fandfil
s 21 Landfil and - some increased ruck traffc n the vicinity 1 High traffic
|Activties Truck Traffc (Class 2 ste for excavation, crushing, loading, reatment, ~out of the site o transport materialfor a 1.5-to 3- _[only
Vicinity " Olas e site when importing cover materials. 25 Low traffic
andfil and Vicinity) and hauling over an approximate 2.5-year period. - |year period . . e a
Off-Site Resident |A15
Construction (€252 | Exposure to Increased flinimal - some increased noise during cover ! A7 NA - this indicator applies to the Class 2 landfill | NOIS¢ [eVels minimized
Landfil and ledium - increased noise due to crushing, Medium - increased noise due to truck traffc, 1 High noise levels
ivities Noise (Class 2 Landfil {gbnstruction from standard earth moving only
Vicinity xcavation, oading, and hauling breakage, excavation, loading, and hauing 25 Low noise levels
andVicinity)  |equipment. o ll @ .
¥ - -
L inor - approximately 15,500 truck loads will haul
the landiill material 250 miles one way to move the
Off-Site Resident material t the of-ste TSD faciity. Leadimetal- [0 -
Off-Site 23 rransportation | Tansportatio Exposure to o off-site transportation [No off-site transportation NA - off-site transportation is scored under bearing dust could potentially be generated from ~(*P1FY T
Rescons voraton 13 Consrctin dut . » ermaive 35 corsprtof il mataralAppommat oo, | 1HnPoBsbily
(Transportation Route) such as covering truck loads, wil minimize dust o v
generation. However, any dust dispersion would
likely be spread over a wide area, minimizing
localized exposures
25 | 2 1 | 16
Communiy Hozard St Rosiont o - pprosimatly 15500 vk oads vl [Prbabily miniized
i ot - : 233 | 203 | 158
Minimization ~ (CESHe 2 o Tafte (ransparaton [0 oFste No oft-site transportation (A offsite \ransportation is scored under haul the landil material 250 miles each wayfora | 1 High probabilty
i Heies (otal of 7,750,000 miles of increased truck traffic to | 25 Low probabilty
move the material o the off-ste TSD facily
25 | 2 s s
22, 23
Off-Site Resident
’ o Minor - approximately 15,500 truck loads will haul |Probabilty minimized
e s 2 Transportatio | Effects rom Accidemtal o oft-site No oft-ste transportation i off-sit \ransportation is scored under the landill material 250 miles one way to move the | 1 High probabilty
=l P T material to the off-site TSD faciity, with the 25 Low probabilly
attendant the isk of spillage or accidents.
25 | 2 16 | 16 230 | 195 | 145
24
Off-Site Resident Minima - andfil material crushed on-site, creating
off-Site. Construction |Off-Site TSD B . potential lead/metal-bearing dust which may [Probability minimized
e 28 [ hives'™ [Facityonly | onsiion st oA~ s niatrappes o to O SO ony|NA- i nictr applis o th Ofsio TSD ol NA - isindictor aplos toth Off s TsD oty (227 BLESSTE ARSI, |11 Hih prbabity
Site TSD Facilty) oft-site TSD facilty is expected to be located in probabilty
remote area, which minimizes potential exposures.
25 | 2 25 | 25
125
f-Site Resident
ortste otite TSD | Expatrs s rosensed Minor - approximately 15,500 truck loads of andil Truck traffic minimized
o 27 [Transporiation |00 T | o e |NA-tis inicator appliesto the Off-site TSD onlyNA - his indicator appies t the Off-site TSD only[NA - this ndicator appies o the Off-site TSD only.[matertalwil enter and ext the off-site TSD facity | 1 High taffic
v TSD Facilty) to deliver material. However, the facillty is 25 Low traffic
expected to be remote from residential areas.
25 | 2 0 | 20
27
Minima - an estimated 15,500 truckioads of
Off-Site Resident p Probabilty minimized
oSty 25 |Gonstruction OMFSte TSD o o Noise (Of-NA - this ndicator applies tothe Of-site TSD only [NA - this indicator applies to the Off-site TSD only |NA - this indicator applies to the Off-site TSD only [Tterialfrom the Class 2 landfil will be received at |4 igh propaiity
Residents Activiies  [Facilty Only the off-site acilty. However, the facilty is
Site TSD Facilty) 25 Low probailty
expected to be remote, which minimizes noise
exposure to residents in the vicinty.
25 | 2 25 | 25
Site Remed Mejor - increased operations for crushing Medium - Increased operations for breakage and
site Class 2 Worker Exposure to |B12 X P 9. pe A Probability minimized
(Construction excavation, loading, and hauling over a excavation of landfil material and loading into |NA - tis indicator applies to the Class 2 landfil
Remecietos 2 |Aclities [-endfiland | Gonsiruction Dust - |Minimal - operalions wil involve moving clean |, oyimate 2.5.year period will resul in ncreased [irucks for off site disposal over a 1.5-fo 3-year  [only 1 High probability
rer vy | (Clss 2 Lol and matr forcoveraver a3 104 month et o e o oo oo 25 Lowprobabily
Y controls, such as watering, will minimize exposure. |dust,
20 | & 9 9
Occupational site i Site Remediation |\ B16 brobabilt "
Construction 12 Worker Occupational [Major - landfil materials crushing, excavation, | Major - significant increasd truck traffics fandill ~[NA - this indicator applies to the Class 2 fandfl | ~'0P30lty minimize 219 | 152 | 109
Minimization | Remediation s (S Landil ang | Yorker Occupalonal yjinor - operations will involve standard earth 1 High probability
[omed civiies [ o azards (Ciass 2 [V eberatons wil nuoli standard ert,[oacing,and hauing operations il occur over an-|mateilbreakage, excavaton, lading, and oy P
e Landill and Vicinty) approximate 2.5-year period hauling will occur over a 1.5-to 3-year period
1w | e 6 6
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1.0 INTRODUCTION

Golder Associates Inc. (Golder) has prepared this operation and maintenance plan (O&M Plan) for the
North Corrective Action Management Unit (North CAMU) at the Former Operating Plant (FOP) of the
Exide Technologies (Exide) Frisco Recycling Center (FOP) in Frisco, Collin County, Texas (Site). A Site
Location Map is provided as Figure 1 of the Final Closure Plan. The layout of the North CAMU is depicted
in Figure 3 in Appendix C of the Final Closure Plan. The North CAMU already contains treated slag
generated during operations at the FRC (which have now ceased) and metals-impacted soils from the
Undeveloped Buffer Property (J-Parcel) surrounding the Site. It also will be used for the disposal of Class

2 wastes generated during the ongoing demolition and remediation activities at the FOP.

1.1 Background

Initial notification for construction of a Class 2 industrial landfill, including engineering plans and a landfill
operations plan, was provided to the Texas Natural Resource Conservation Commission (TNRCC) by
GNB Technologies, Inc. in August 1995 (1995 Notification). TNRCC acknowledgement of receipt and
review of the notification was provided in a September 14, 1995 letter. Landfill construction commenced
thereafter and Exide records indicate that the Landfill operations began in 1996. The North CAMU
currently consists of fifteen cells, nine of which (Cells 1 through 9) have been closed and capped. The
closed cells of the North CAMU consist of treated slag monofills (PBW, 2013). The active cells (Cells 10
through 12) of the North CAMU currently contain treated slag, and they, along with the new cells that are
part of a partially constructed expansion (cells 13 through 15) also contain Class 2 wastes generated
during the ongoing demolition and remediation activities at the adjacent J-Parcel. (PBW, 2013).

Additional Class 2 remediation waste from the FOP will be disposed in cells 13-15.

1.2  Organization of Report

This O&M Plan is being prepared in accordance with the requirements listed in the Agreed Order effective
April 27, 2015, Docket No. 2013-2207-IHW-E (Agreed Order). The Agreed Order specifies that the Final
Closure Plan for the North CAMU must include detailed operations and maintenance plans. This O&M

Plan has been prepared as a supplement to the Landfill Operations Plan included in the 1995 Notification.

This O&M Plan provides general instructions to be followed by Site management and operating personnel
for operations at the North CAMU throughout the operating life of the North CAMU in accordance with the
Agreed Order. This O&M Plan also includes a description of waste management practices to be followed
during implementation of the final closure methods, including removal and decontamination of equipment
and devices during North CAMU closure activities. The operations and maintenance items included in this

O&M Plan are as follows:

B Section 2.0 presents the North CAMU Filling Procedures;
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Section 3.0 presents the Final Closure Procedures;

Section 4.0 details the specific Leachate and Storm Water Management Procedures;
Section 5.0 presents Support Operations Procedures;

Section 6.0 presents Inspection and Monitoring Procedures;

Section 7.0 outlines Equipment Descriptions; and

Section 8.0 discusses Personnel and Training.

Inspections, monitoring and maintenance during the post-closure period are included in the Final Closure
Plan text, to which this O&M Plan is an Appendix. Other information previously submitted in existing

documents or in the Final Closure Plan is referenced where appropriate.
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2.0 ACTIVE NORTH CAMU OPERATIONS PROCEDURES

This section describes the Site-specific procedures for active North CAMU filling operations including
management objectives, the waste acceptance criteria, working face practices, and placement of initial
and subsequent soil waste lifts. Support functions including leachate and storm water management

procedures to be followed during the active period are presented in Section 4.0 of this document.

2.1 General
Class 2 waste will be placed in the existing constructed North CAMU in lifts. The general operational
approach dictates that the lifts be placed with the primary objective of protection of the geosynthetic liner

system along interior side slopes (subsequent soil waste lifts).

A significant rainfall event (determination to be made by the Construction Manager) would stop all loading
and transportation activities in the North CAMU. No waste will be loaded, transported or placed into the
North CAMU during such an event. Work will resume as soon as possible after the rain stops and

conditions allow. The decision to resume work will be the responsibility of the Construction Manager.

The following subsections provide a narrative of how waste placement requirements will be implemented

during the filling operations.

2.2 Waste Acceptance Limits and Testing
Based on the Agreed Order, the following wastes are CAMU-eligible wastes that are authorized to be
placed in the CL2LF CAMU:

B The treated slag that currently exists in cells 1 through 12; and
B Class 2 non-hazardous remediation waste associated with clean-up activities for
Voluntary Cleanup Program (VCP) No. 2541 (J Parcel) and other Class 2 remediation
waste approved in the Final Closure Plan.
Waste characterization for the Class 2 non-hazardous remediation waste associated with clean-up
activities for the J-Parcel is being performed in accordance with the Response Action Soil Sampling and
Analysis Plan included in the Undeveloped Buffer Property VCP Response Action Plan, prepared by
Pastor, Behling & Wheeler, LLC. (PBW).

Other Class 2 remediation waste may also be placed in the North CAMU. These wastes may include soils
from surface or subsurface excavation areas, concrete, sediment, or other remediation wastes that are
within class 2 standards. These Class 2 remediation waste will be characterized in accordance with the
proposed Response Action Plan and corresponding Sampling and Analysis Plan. Any waste
characterized as hazardous waste will not be placed in the North CAMU and will be disposed off-Site at

an appropriate permitted facility.
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2.3  Method of North CAMU Filling

The waste placement technique to be used will incorporate use of the existing footprint of the North
CAMU. As shown on the Site Layout (Figure 3 in Appendix C of the Final Closure Plan), waste hauling
vehicles will use a partially concrete paved road to access the North CAMU area, then, once in the North
CAMU area, use an access road located to the west side of the North CAMU, as directed by the
Construction Manager. These waste hauling vehicles will back down the interior North CAMU
embankment ramp and will unload in the designated drop area. This drop area will be demarcated by use
of temporary barriers. Tracked equipment (excavator and dozer) will be stationed within the North CAMU

and will work in tandem to place the waste in lifts as required.

2.3.1 Interim Storage

Interim storage areas are not anticipated to be needed for North CAMU operations.

2.3.2 Initial Waste Placement
Soil waste shall be placed and graded to direct drainage away from the work and minimize ponding.
Areas shall be uniformly graded to provide a finished surface that is smooth, compacted, and free of

irregularities.

A dozer will be used as the primary spreading machine for the initial lift of soil waste from the remediation
activities. The initial lift of waste in a new cell will be free of woody roots and sticks or other angular
materials that could pose a hazard to the lining system. The initial lift will consist of soil only and will be a
minimum of 24 inches thick. Equipment will be prohibited from operating directly on liner materials or

geosynthetics during waste placement.

2.3.3 Subsequent Waste Lifts

After completion of the initial waste layer on the side slopes, a route of travel for subsequent lifts in the
North CAMU will be established. Waste filling operations will continue to progress and waste will be
placed in loose lifts compacted to a general thickness of approximately 1 foot The waste will be
compacted by a combination of the tracked dozer operating on the surface and by the haul trucks
traveling over the in place soil waste. Following compaction, the soil waste should have sufficient strength

to adequately support construction equipment.

2.3.4 Ponded Water

Ponding of water over waste filled areas will be prevented using the following techniques:

B Proper grading of interim waste slopes to promote positive water surface drainage toward
drainage features (Figure 1 of Appendix C of the Final Closure Plan), then collected
contact surface water will be handled as described below;
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B Proper grading of final waste slopes to the elevations shown in the design plans
(Appendix C of the Final Closure Plan), which provide surface water drainage without
depressions or low spots; and

B Installation of upgradient temporary diversion berms as required to minimize the amount
of water entering the disposal area.
Waste fill areas will be inspected to identify depressions or other potential ponding locations. In the event
ponded water on the North CAMU is observed, action will be taken to remedy the problem. If water begins
to accumulate in the active portion of the North CAMU, it will be removed with a small portable pump. The
area of ponding will be filled with clean soil or waste fill and re-graded within seven days of the
occurrence, weather permitting. Water that has been in contact with waste will be removed and treated

on-Site as described in Section 4.0.

2.4  Physical Criteria of Waste

Soil, slag, sediment and other approved remediation waste to be placed in the North CAMU shall not
contain free water. Putrescible wastes shall not be placed in the North CAMU. Wastes shall be placed in
a manner to minimize formation of bridging or voids and to allow adequate compaction to prevent

excessive consolidation, piping, or settlement after placement.

2.5 Daily Cover Operations

Daily cover will not be required because the waste will not attract birds or animals and does not contain
material susceptible to being windblown. A Dust Control Plan is included as Appendix | to the Final
Closure Plan. The exposed face of the North CAMU will be limited to the area actively being filled. Other
areas of exposed waste may be covered by a spray applied cover or other temporary cover (as previously
used at the North CAMU).

2.6 Equipment Decontamination

An equipment decontamination area within the North CAMU at the northwest and/or northeast corner or
within the material laydown area shown in Figure 3 in Appendix C of the Final Closure Plan. Berms will be
used. The decontamination area will be large enough to accommodate the largest piece of equipment that
will be used during the operation and closure activities. The area will be graded to drain to one corner to
allow the fluids generated during decontamination to be removed. A 40-mil high density polyethylene
(HDPE) geomembrane will be placed over the graded area extending over the berms. The HDPE
geomembrane will be anchored at the bottom of the berms to prevent it from becoming windblown.
Timbers will be installed over the HDPE geomembrane to protect it from the tracks and tires of the heavy

equipment during the decontamination activities.

The equipment will be decontaminated using potable water and high pressure washers. The

decontamination fluids will be pumped out of the lined decontamination area into a tank and transferred to
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the Facility’s on-Site wastewater treatment facility for treatment and disposal in accordance with
applicable regulations. To limit the generation of contact storm water, the decontamination pad will be
covered with poly sheeting weighted with sandbags during periods of inactivity and during significant

storm events.

During the operation and closure activities, decontamination residue will be containerized and transferred
to a less than 90-day container for characterization, storage and disposal in accordance with local, state
and federal requirements. If the decontamination residue meets Class 2 Non-Hazardous waste criteria, it
will be placed in the North CAMU provided capacity is available for this waste. The geomembrane and
timbers will be decontaminated using high pressure water which will subsequently be collected and
transferred to the Facility’s on-Site wastewater treatment facility for treatment and disposal in accordance
with applicable regulations. Once decontamination is complete, the liner and timbers will be transferred to
a less than 90-day container for characterization, storage and disposal in accordance with local, state and
federal requirements. If the liner and timbers meet Class 2 Non-Hazardous waste criteria, it will be placed

in the North CAMU provided capacity is available for this waste.

Following completion of decontamination activities and removal of the decontamination pad, three grab

samples will be collected from beneath the decontamination area.

If the decontamination pad is within the North CAMU, the samples will be analyzed for TCLP lead,
cadmium, arsenic and selenium. Should any of the results exceed Class 2 Standards for any of these four
metals, a minimum of six (6) inches of material underlying the decontamination area will be removed and
sent to RCA, if applicable, or placed into a temporary less than 90-day container meeting applicable
standards for waste characterization and analysis. This process will be repeated as required until the grab
samples exhibits TCLP results that meet the Class 2 Standards for these four metals. Material that does
not meet the Class 2 Standards will be transported to the RCA or off-Site for disposal in accordance with

local, state and federal requirements.

If the decontamination pad is outside the North CAMU, the samples will be analyzed for total lead,
cadmium, arsenic and selenium. Should any of the results exceed applicable Protective Concentration
Limits (PCLs) for any of these four metals, a minimum of six (6) inches of material underlying the
decontamination area will be removed and placed into a temporary less than 90-day container meeting
applicable standards for waste characterization and analysis. This process will be repeated as required
until the grab samples exhibits results that meet the PCLs for these four metals. Material will be

transported to the RCA or off-Site for disposal in accordance with local, state and federal requirements.
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3.0 FINAL CLOSURE PROCEDURES

This section describes the Site-specific procedures for Final Closure activities, including placement of
final cover. Final closure procedures and specifications are included in the Final Closure Plan and QA/QC
Plan and included here for reference. Should the specifications listed within this document differ from the
Final Cover System Drawings (Appendix C of the Final Closure Plan) or the QA/QC Plan (Appendix E of
the Final Closure Plan), the Engineering Drawings take precedence, followed by the QA/QC Plan and
then the Final Closure Plan.

Support functions, including leachate and storm water management procedures during final closure, will
be the same as those identified during active operations and summarized in Sections 2.0 and 4.0 of this
O&M Plan.

3.1 Working Surface Soil

The final surface of waste will be covered with a minimum 12-inch thick working surface soil layer (see the
QA/QC Plan for the North CAMU which is included as Appendix E to the Final Closure Plan for more
detail). The surface will be drum rolled to a smooth condition and surveyed at 100-foot intervals to
establish the elevations of the surface prior to placement of a geosynthetic clay liner (GCL). The working
surface soil material will be obtained from an on- or off-site source, delivered using haul trucks, and
spread with a dozer to prepare a smooth surface for the GCL. The 12-inch working surface soil layer may
be composed of waste placed, given the top four inches of the working surface is smooth and free of all
sharp, angular objects as described above. The surface should provide a firm, unyielding foundation for

the GCL with no sudden sharp or abrupt changes or break in grade.

3.2 Geosynthetic Clay Liner

Following the grading and smoothing of the working surface soil, a GCL will be placed directly above the
working surface soil as shown on Figure 2 in Appendix C of the Final Closure Plan. The new GCL shall tie
in to the existing compacted clay liner of the cells that have already been closed and extend beyond the

liner system as shown on Figure 2 in Appendix C of the Final Closure Plan.

3.3 Geomembrane Barrier
Following the installation of the geosynthetic clay liner, a 40-mil high density polyethylene (HDPE)
geomembrane will be installed over the North CAMU. The geomembrane will be anchored in a trench

outside the North CAMU perimeter, as shown on Figure 2 in Appendix C of the Final Closure Plan.

3.4 Geotextile
A nonwoven geotextile layer shall be placed over the 40-mil textured HDPE geomembrane. The

nonwoven geotextile shall be an 8-ounce per square yard (0z/sy), nonwoven and needle-punched.
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3.5 Clean Fill Material

An 18-inch thick layer of general clean fill material will be placed on top of the geotextile layer. The clean

fill soil layer will consist of suitable soil obtained from an approved borrow source.

3.6  Vegetative Cover Soil

An 18-inch thick layer of topsoil will then be placed above the general clean fill layer. The uppermost 6-
inch layer of the vegetative cover soil will be placed in a loose condition and will be amended as
necessary to establish a dense growth of vegetation. Once placement of the vegetative growth layer is

completed, the area will be hydroseeded.
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4.0 LEACHATE AND STORM WATER MANAGEMENT PROCEDURES

There are two distinct leachate and storm water management procedures to be used at the North CAMU.
During the active waste placement period, the North CAMU will receive direct rainfall. Therefore,
comprehensive storm water and leachate management procedures will need to be used. After the North
CAMU is filled and the cover system installed, the leachate generation is expected to fall significantly and
the associated management procedures are simplified. This section presents the details of the
procedures to be used during the active operations and closure of the North CAMU as well as during the

post-closure period. Inspection and monitoring requirements are presented in Section 6.0.

4.1 Water Management During Active North CAMU Filling and Closure
Operations

4.1.1 Interior North CAMU Leachate Management

As described in the Final Closure Plan, the North CAMU was constructed with a leachate collection
system (LCS). The LCS will be pumped using submersible pump, which will be water-level activated.
During active North CAMU filling operations, water collected in the LCS will be pumped to a storage tank
adjacent to the North CAMU and will subsequently disposed offsite in accordance with applicable
regulations. A detailed description of the operations for the LCS is included in Section 2.2.2 of the Final

Closure Plan.

4.1.2 North CAMU Contact Storm Water Management

The existing final cover slopes toward the southwest, away from the active North CAMU area. The
remainder of the active area is surrounded by a perimeter berm with an elevation higher than the
surrounding ground surface. Therefore, there is no mechanism for storm water run-on to occur and no

additional measures are required to control storm water run-on.

Storm water from minor rain events falling on the working face will either evaporate, or will infiltrate
through the waste and be removed through the leachate collection system. In the event that there is a
significant amount of rainfall and water removal is needed, contact storm water (defined as storm water
that contacts the waste during active placement in the North CAMU) will be directed toward a sump in the
North CAMU and either directed to the solar evaporation pond for offsite disposal or treatment and
discharge (if authorized) or to the stormwater pond for treatment and discharge (if authorized) or pumped

to frac tanks for storage until this water can be disposed of in accordance with applicable regulations.

4.1.3 Exterior North CAMU Storm Water Management
Run-on control is not an issue for the majority of the North CAMU due to the height of the perimeter berm
above existing grade. Run-on from along the northern portion of the unit will be diverted to the west. Run-

off from capped areas will be controlled using mulch and erosion control netting on exposed slopes,
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placement of lining materials on concentrated flow paths, and installation of culverts for road crossings

over channels (see Figure 3 in Appendix C of the Final Closure Plan).

4.1.4 Decontamination Water
Decontamination procedures and protocols to be used at this Site are discussed in Section 2.6 above.

Decontamination waters will be handled as described in Section 2.6.

4.2 Post-Closure Water Management
During the post-closure period, only interior North CAMU leachate and non-contact storm water will be

generated.

4.2.1 Leachate Management

As described above and in the Final Closure Plan, the North CAMU was constructed with a leachate
collection system (LCS). The LCS uses a submersible pump, which will be water-level activated. During
the post-closure care period, leachate collected in the LCS will be pumped to a storage tank adjacent to
the North CAMU and subsequently disposed off-Site. A detailed description of the operations for the LCS

is included in Section 2.1.2.2 of the Final Closure Plan.

4.2.2 Storm Water Management

Following final closure, storm water run-off from the North CAMU will flow primarily off the final cover to
the southwest with a small amount of flow off of the final cover toward the northwest. Storm water run-off
will be directed to a channel along the northern and western perimeter of the North CAMU, where it will be
conveyed to an existing tributary to Stewart Creek located south of the North CAMU. Calculations for
channel and culvert sizing are included in Appendix G of the Final Closure Plan. Two 12-inch culverts will
convey water under the access road on the west side of the North CAMU. Storm water management

details are also included in Figure 3 of Appendix C of the Final Closure Plan.

Storm water drainage facilities will be inspected regularly as described in the Final Closure Plan. Fill
material, siltation and excessive plant growth will be removed from drainage waterways to prevent
obstruction of flow. Erosion on the sides or bottoms of the drainage waterways will be repaired and
reconstructed.
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5.0 SUPPORT OPERATIONS PROCEDURES

This section describes the Site-specific support operations procedures for hauling and handling Class 2

waste.

5.1 Waste Hauling Vehicles and Traffic Control

Vehicles for hauling Class 2 waste must be suitable for transporting this material from the FOP areas to
the North CAMU. Waste haulers will be responsible for observing the speed limits, traffic and safety
requirements. Waste hauling vehicles shall be covered to minimize dust migration during transportation.

Waste hauling vehicles will follow only those routes designated by the Construction Manager.

Waste hauling vehicles will track each load, documenting the quantity and time loaded. The Construction
Manager designee at the entry to the North CAMU will stop each truck and log its arrival in the North
CAMU records. An inventory number will be assigned to each load by the Construction Manager

designee. These logs will become part of the final recordkeeping as described in the Final Closure Plan.

5.2  Surveying
As described in the QA/QC Plan, the working surface layer and the soil cover layers will be surveyed by a

surveyor licensed in the state of Texas.

5.3  Soil Erosion and Sediment Control

Erosion and sedimentation will be reduced and controlled using best management practices. Erosion
control measures at the North CAMU will include hydroseeding as specified in the Agreed Order. Erosion
calculations, included in Appendix G of the Final Closure Plan, indicate that, once the final cover is

installed and vegetation is established, the potential for erosion and sedimentation will be minor.

5.4 Noise Control

North CAMU operations are expected to occur during daytime hours and will be contained within the Site
boundary; therefore, no special noise controls are needed. However, noise levels for equipment used at
the Facility will comply with applicable Occupational Safety and Health Administration (OSHA)
requirements as described in each contractor’'s Health and Safety Plan (to be prepared prior to the start of
work at the Site).

5.5 Odor Control, Air Monitoring and Dust Suppression

Odorous constituents are not expected to be an issue based upon the types of Class 2 wastes that are
approved for acceptance at the North CAMU. Ambient air monitoring will be performed as described in
the Air Monitoring Plan (included as Appendix H to the Final Closure Plan) and each contractor’'s health
and safety plan, which will be prepared prior to the start of work at the Site. A Dust Control Plan has also

been prepared for the North CAMU is included as Appendix | to the Final Closure Plan.
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5.6  Site Security

Unauthorized personnel will not be permitted in or near the North CAMU. The North CAMU will not be
open to the public at any time. Site security will be provided by the existing fencing around the FOP. A
security guard is currently contracted for the FOP when the FOP is not staffed [during the closure

process].

To minimize the possibility that wildlife or unauthorized individuals will enter the North CAMU, a six-foot
high fence, with a lockable entrance gate, will be installed around the North CAMU or entire FOP
perimeter following final closure activities. The fence will reduce the possibility for large wildlife or
unauthorized individuals to enter the North CAMU area and potentially damage liners, interfere with
operations, come in contact with waste materials, or track waste materials outside of the North CAMU

area.

During active operations, the Construction Manager designee the entrance to the Site or the North CAMU
will stop each vehicle or person to determine whether they are permitted in the North CAMU area. At

other times the gate to the FOP will be locked.

All Site security elements are included in the periodic inspections discussed in Section 6.0 and the Final

Closure Plan.

5.7  Fire Protection and Emergency Measures
Only Class 2 Non-Hazardous waste which are non-flammable and non-combustible will be placed in the
North CAMU and as such fire hazards are believed to be minimal. A Contingency Plan for the North

CAMU has been prepared and is included as Appendix J to the Final Closure Plan.
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6.0 INSPECTIONS AND MONITORING

6.1 Active North CAMU Operations Site Inspections and Monitoring
During active operations, the North CAMU will be inspected a minimum of weekly and after each

significant storm event to detect evidence of the following:

B Deterioration, malfunction, or improper operation of surface water control features;
B Erosion of North CAMU cap or berms;

B The presence of leachate in and proper functioning of leachate collection and removal
systems;

B Procedures followed by operations and maintenance staff; and
B The condition of the operating equipment, including earth moving equipment, alarms and
pumps.

An inspection check form with explanations of observations made will document each of these weekly
inspections and become part of the North CAMU records. In addition, inspections of the security system
(existing fences, gates, locks, etc.), emergency equipment, communications equipment, and alarm
system for the LCS will be conducted weekly during active operations. These areas are described in the
following subsections and documented on the North CAMU Inspection Form (Inspection Form), which is
included in Attachment A of this O&M Plan. If, during a periodic inspection, damage, deterioration, or
malfunction of any of the systems, components, or facilities is observed, steps shall be initiated to rectify
the situation. Site personnel, or their designated contractor, will perform minor maintenance activities as
described in this O&M Plan. Maintenance and repair actions will be documented on the Repair Report
From included in Attachment A of this O&M Plan.

6.1.1 General CL2LF CAMU Conditions and Operating Conditions

The following will be inspected weekly and noted on the Inspection Form:

B Signs of erosion, obstructions or ponding on the exterior berm slopes and on temporary
water control systems, including ditches and culverts;

B Condition of heavy and support equipment, including signs of leaks or other items
requiring maintenance;

B Access road conditions (potholes, washouts, ponding, or other deterioration);

B Inventory and condition of emergency and communications equipment (all should be
available, stocked, and functioning);

B Conditions of any tanks used on-Site for fuel or other material storage; and

B Conditions of existing fences, locks, gates, and signs (i.e. note any missing items,
damage, or signs of tampering).
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The on-Site access road will be inspected and maintained so that routine inspections can be performed.
Any potholes or washouts, or excessive “washboarding” of the road will be repaired and the road will be

graded, as needed.

6.1.2 Final Cover

The existing final cover and any temporary cover will be inspected by walking the North CAMU to confirm
positive drainage from the cover to the perimeter drainage features and assess the condition of the cover.
Any subsidence that significantly alters drainage from the cover will be corrected. Any areas that allow
water to pond on the cover will be backfilled and revegetated. The inspector will look for evidence of
erosion, subsidence, ponded water, animal burrows, cracks along the cover, and loss of soil. Any
excessive erosion will be identified and corrected. Erosion over large areas will be backfilled and

revegetated. The following should be noted on the inspection form:

B RIills, gullies and crevices 6 inches or deeper in the vegetative solil layer;
B Cover settling or subsidence that affects surface water runoff;

B Reworked surfaces and areas with sparse or eroded vegetation in excess of 100 square
feet cumulatively;

B Brush, trees or similar invasive vegetation with tap roots growing in areas not designated
for this type of vegetation;

B Evidence of burrowing or other cover disturbance by burrowing animals; and

B Effectiveness of storm water drainage features.

The vegetative surface will be mowed after initial establishment of the planted species. Mowing is
assumed to occur twice a year. Any areas with rills and gullies greater than 6 inches in depth will be filled
with soil and the vegetation re-established. Settlement, subsidence, or displacement of the North CAMU
will be corrected. Temporary erosion and sediment control measures will be employed on steep slopes to

enhance restoration of the restored surfaces.

6.1.3 Leachate Collection and Conveyance System

The following should be inspected and noted on the inspection form for the LCS and conveyance system:

Leachate levels in the enclosed collection sumps;
All exposed piping, conduit, and other facilities for apparent wear, damage or leakage;
Alarm and auto-dialer system receiving power;

Alarm system in working order; and

Auto-dialer system in working order.
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6.2 Post-Closure Inspections, Maintenance and Monitoring
Post-closure inspections, maintenance and monitoring are included in the Final Closure Plan, to which

this document is an appendix.
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7.0 EQUIPMENT

The following section describes the general types of equipment to be used at the North CAMU, the
functions this equipment performs and equipment maintenance requirements. All equipment and tools
used in the performance of the work are subject to the approval of the Construction Manager before work
is started.

7.1 Heavy Equipment

Heavy equipment available for day-to-day operations of the disposal area may consist of bulldozer, earth
moving equipment, waste or soil compactors (as needed), drum rollers, and a water truck, as well as
other equipment as needed. When major repairs to heavy equipment are needed, the North CAMU
operator or contractors will make additional equipment of similar size and function available. All heavy

equipment shall be fitted with fully enclosed cabs.

7.2  Support Equipment

In addition to the required heavy equipment, miscellaneous pickups, and/or other light utility vehicles, as
well as various portable water pumps, instruments, and safety and training equipment will be on-Site as
necessary. Pickup trucks shall be used to haul North CAMU personnel within the Site to conduct Site
duties. A portable pump shall be used for pumping stormwater from excavations and from ponded areas,
if needed.

North CAMU support equipment includes mobile and portable equipment used in operating and

maintaining the North CAMU. The support equipment may include:

Trucks (dump, pickup, etc.);
Portable pumps;

Portable generator;
Portable air compressor;
Temporary light fixtures;
Roll off containers;
Tankers;

Fuel storage tank;

CQA/testing equipment; and

Health and safety equipment.

7.3  Stationary Operating Equipment and Tools
Stationary operating equipment will include the equipment installed at the North CAMU during

construction, such as:
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Leachate pumps and controls;

Electrical equipment;

Contact storm water storage and treatment tanks (if needed);
Emergency power generating equipment;

Piping; and

Water hoses.

7.4  Equipment Maintenance Requirements
Maintenance is necessary to keep equipment in a condition that assures continuous proper operation of

the assigned functions. Maintenance can be divided into three basic categories:

B Preventive Maintenance — routine work that can be accomplished with minimal or no
downtime of equipment. These tasks include routine inspections, lubrication and
adjustments.

B Corrective Maintenance — the non-routine repair work that may require some equipment
downtime. These tasks include changing belts and replacing work bearings and brushes,
etc.

B Major Overhauls — large jobs that usually require extensive downtime. These tasks can
involve considerable expenditures of money and may require additional labor.

The heavy equipment maintenance program can be divided into two major categories:

B Equipment maintenance and repair to be performed by the heavy equipment suppliers;
and

B Maintenance activities to be performed by North CAMU operator and/or maintenance
personnel.
Maintenance must also be performed on the support and stationary equipment. The frequency and extent

of maintenance will be as recommended by the manufacturer.

Each piece of mechanical equipment on the Site, from personal exposure meters to heavy equipment, will
be inspected routinely. All emergency equipment will be regularly inspected to assure that it is present,
functional and decontaminated. Whenever a problem is discovered with equipment necessary for safe
North CAMU operations, operations will be curtailed until a satisfactory repair or replacement can be put

in place.
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8.0 PERSONNEL AND TRAINING

The Site personnel will include, at a minimum, a Site manager and/or supervisor (Exide representative or

designated Contractor Construction Manager), equipment operators, and laborers.

8.1 Personnel

8.1.1 Site Manager

The Site manager (SM) will be responsible for all activities at the FOP and will be the designated contact
person for regulatory compliance matters. The SM or his designated alternate will provide on-Site
management of the facility operations and will be responsible for day to day operations with applicable
regulatory requirements and this O&M Plan. The SM or designated alternate will provide adequate
staffing to operate the facility in accordance with applicable regulatory requirements and this O&M Plan.
The SM or his designated alternate will be responsible for inspection and/or maintenance of all equipment

and operating systems required for the North CAMU operations and closure activities.

The SM or designated alternate must be an experienced personnel manager, who is familiar with and has
the aptitude to implement operational aspects of waste disposal operations including knowledge of

relevant regulations and permit requirements, and safe management practices.

Direct operation and maintenance activities, as described throughout this report, are the responsibility of

the SM. The major responsibilities of the SM during operation of the North CAMU include the following:

B Operate and coordinate all disposal of waste into the North CAMU;

Ensure that all applicable health and safety protocols are followed in accordance with the
approved plan;

Ensure that all personnel are properly trained for North CAMU operations;
Maintain records of methods of placement within the North CAMU;

Ensure waste is placed in accordance with procedures described in this O&M Plan;

Divert storm water away from waste material within the North CAMU to the extent
practical, and appropriately manage contact stormwater;

Maintain records of applicable inspections outlined in this O&M Plan;
Perform any corrective measures required as a result of these inspections;
Perform routine maintenance on equipment;

Attain all required record survey information;

Control potential traffic congestion at the North CAMU; and

Maintain Site dust and erosion control throughout the duration of North CAMU
operations.
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8.1.2 Equipment Operators

Equipment operators will operate vehicles and heavy equipment associated with North CAMU operations
and closure in a safe manner to achieve functions necessary for operation and closure of the FOP. Duties
may include spreading waste and final cover materials, maintaining access roads, establishing and

maintaining stormwater drainage, and placement of soils.

8.1.3 Laborers
Site laborers will have responsibilities as directed by the SM or the designated alternate. These duties
may include dust control, inspection and maintenance of gates, perimeter fencing, and other duties as

necessary.

8.2  Personnel Training
The SM will be responsible for training operators and laborers on the requirements of this North CAMU
O&M Plan, the Contingency Plan, and other items as needed. Documentation of on-Site training will be

maintained.

Personnel are trained on

Procedures for using, inspecting, repairing, and replacing facility emergency and
monitoring equipment,

Key parameters for waste feed (i.e., waste hauling vehicles) cut-off systems,
Communications or alarm systems,
Response to fires or explosions,

Response to groundwater contamination incidents, and

Shutdown of operations procedures.

Personnel are fully trained on all relevant O&M and safety procedures within six months after the date of
their employment or appointment to a new position. Personnel who have not yet been fully trained do not
work in unsupervised positions until they have received all necessary training. Exide maintains records at
the facility which include each employee’s name, job description, the amount of both introductory and

continuing training necessary for the position, and the current status of the employee’s training.

The training program covering the North CAMU’s O&M and safety procedures is reviewed annually. All
North CAMU personnel are required to participate in the review. Documentation of on-site training will be

maintained at the Site.

8.3  Worker Safety Programs
Operations at the North CAMU will comply with the health and safety procedures established by the

contractor’s Site-specific Health and Safety Plan. Each contractor will be responsible for developing a
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Site-specific health and safety plan in accordance with Exide internal requirements as well as applicable
regulatory requirements. Exide will use appropriately trained personnel to operate and maintain the North
CAMU. Each contractor will be responsible for providing required health and safety training to their
personnel and providing appropriate documentation to Exide. All contractors working at the Site will also
attend a health and safety orientation provided by an Exide representative prior to beginning work at the
Site.
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Date:

Inspector(s):

Type of Inspection (Storm, Monthly, Quarterly or Semi-Annual):

INSPECTION FORM

EXIDE FRISCO NORTH CAMU

Signature(s):

Instructions:

actions complete the REPAIR REPORT FORM when complete.

For any items that require maintenance, submit this form and notify the Exide representative of any recommended actions. Schedule remedial

Facilit Inspection Frequency Condition Notes or
Compon)ént Inspection Item Recommended
Semi- Maintenance Repairs
Storm | Monthly | Quarterly Annually Acceptable Needed
Exterior Berm Slopes and Surface
Water Control Systems including
Ditches and Culverts
General Access Road on Berm
Conditions
Signs, Security Fence and Gates
Benchmarks
Surface erosion, rills, gullies, and
Final Cover | crevasses; minor cover settling or
subsidence
1
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Facilit Inspection Frequency Condition Notes or
Complolnﬁnt Inspection Item Recommended
Semi- Maintenance Repairs
Storm | Monthly | Quarterly Annually Acceptable Needed
Major Cover Settlement
Water on landfill surface
Sparse or Eroded Vegetation
Invasive Vegetation
Cover Disturbance by Burrowing
Animals
Grass
Ditches
Erosion and Sediment Control
Devices
Surface
Water Culverts and Conveyance Pipes
Management
Grass
Surface Water Drainage
Leachate
Collection Pumps and Pump House
Conveyance
2
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Facilit Inspection Frequency Condition Notes or
Complolnﬁnt Inspection Item Recommended
Semi- Maintenance Repairs
Storm | Monthly | Quarterly Annually Acceptable Needed
System
Collection Sumps
Exposed Piping, Conduit, and
Appurtenances
Riser Cracked
Alarm system and auto-dialer
system
Protective Casing
Locks
Groundwater
Monitoring Ground Surface Seal
System
Accumulation of Surface Water
Concrete Pad and Bollards
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REPAIR REPORT FORM
EXIDE TECHNOLOGIES FRISCO RECYCLING CENTER

Inspector(s):

Signature(s):
Instructions: Note the problem(s) identified during the inspection, date the problem(s) was identified, actions performed to address the problem(s),

date the problem(s) was addressed, and date the problem(s) was fully addressed.

Deficiency Date Identified Action Taken Adc?rzied Coragltgted
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1.0 INTRODUCTION AND PURPOSE

1.1 Introduction

Golder Associates Inc. (Golder) has prepared this Quality Assurance/Quality Control (QA/QC) Plan for the
North Corrective Action Management Unit (North CAMU) at the Former Operating Plant (FOP) at the
Exide Technologies (Exide) Frisco Recycling Center (FRC) in Frisco, Collin County, Texas (Site). The
North CAMU will be used for the disposal of Class 2 wastes generated during the ongoing demolition and
remediation activities at the FRC, including metals-impacted soils from the Undeveloped Buffer Property

(J-Parcel) surrounding the Site, and then will be capped.

1.2 Purpose

This QA/QC Plan has been prepared in order to document the quality assurance and quality control
procedures that will be followed during operation and closure of the North CAMU. This QA/QC Plan
includes a description of the following or references to locations where information is included in other

documents:

Geosynthetic Clay Liner (GCL) Evaluation
Geomembrane Evaluation

Soil Cover Layer Evaluation

QA/QC for Air Monitoring and Dust Suppression
QA/QC for Waste Sampling and Analysis
QA/QC for Groundwater Sampling

Other QA/QC Procedures

Exide shall be responsible for contracting a qualified QA/QC Professional prior to the time when cell final
cover construction operations are initiated. Each phase of the final cover construction shall be conducted
under the supervision of the QA/QC Professional. The QA/QC Professional shall be an independent
third-party professional engineer (PE) licensed in the State of Texas with experience in civil or
geotechnical engineering and soils testing. A qualified construction quality assurance (CQA) monitor
performing daily QA/QC observation and testing shall be under the direct supervision of the QA/QC
Professional. The QA/QC Professional or his/her qualified representative(s) shall provide fulltime

monitoring.
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2.0 GEOSYNTHETIC CLAY LINER EVALUATION
This section presents quality assurance and quality control testing requirements, and installation
procedures for the geosynthetic clay liner (GCL) construction. The GCL shall consist of sodium bentonite

encapsulated between two geotextile layers, needle-punched or stitched-bonded together.

2.1 Pre-Installation Material Evaluation

2.1.1 Manufacturer’s Quality Control Certificates

Prior to the installation of the GCL, the manufacturer or installer shall provide the QA/QC Professional
with quality control certificates signed by a responsible party employed by the manufacturer. Each quality
control certificate shall include roll identification numbers, testing procedures, and results of quality control
tests. The quality control tests shall be performed in accordance with project-specific testing methods
and subject to the minimum testing frequency shown in Table 1. Exide Technologies (Exide) may require

more frequent testing at its discretion.

The quality control testing may be performed in the manufacturing plant. The QA/QC Professional shall
review the test results prior to acceptance of the GCL to ensure that the certified minimum properties

meet the values presented in Table 1.

In addition to the manufacturer’s quality control certificates, samples of rolls of GCL will be obtained for
conformance testing. The samples shall be tested by an independent third-party laboratory in accordance
with Table 1(B). The QA/QC Professional shall review the test results to ensure that they meet the values
presented in Table 1(A).

In order to prevent premature hydration, the GCL rolls shall be shipped in plastic wrapping that shall
remain intact until material installation. Upon delivery of the GCL, storage and handling procedures shall

be documented. The rolls will be stacked, stored and handled in accordance with ASTM D5888.
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TABLE 1 — GCL Pre-Installation Testing
(A) QC Submittal Frequency & Material Specifications

Bentonite

Test
Property Qualifier Unit Value Method!" Frequency
Fluid Loss max. ml 18 ASTM D5891 | 1 per 50 tons or
Free Swell min. mi 24 ASTM D5890 | every truck or

railcar
Geotextile

Test
Property Qualifier Unit Value Method" Frequency
Mass per Unit min. 0z/yd? 5.9 (nonwoven) | ASTM D5261
Area 3.0 (woven)
Tensile - Ib - ASTM D4632
Properties: 1 per 200,000 ft?

GCL Product

Test
Property Qualifier Unit Value Method!" Frequency
Bentonite Mass min. Ib/ft2 0.8 ASTM D5993 | 1 per 40,000 ft?
Bentonite o
Moisture Content h L - ASTM D5993
Grab Tensile -- Ib/in 23 ASTM D6768 | 1 per 200,000 ft?
Strength
Hydraulic Flux max. m3/m2-s 1x108 ASTM D5887 | 1 per 250,000 ft?
Notes:

1. Updated ASTM methods may be implemented based on a review by the QA/QC Professional. Alternate test
methods may not be used without first revising the quality assurance plan with TCEQ approval.

2. GCLs that include nonwoven needle-punched geotextiles must be verified to have been continuously
inspected for the presence of broken needles using metal detectors and found to be needle-free.

3. Forthose properties that do not indicate a value, the GCL material must meet the manufacturer’'s minimum

specification

(B) GCL Conformance Test Schedule

TEST METHOD(" FREQUENCY

Bentonite Mass/Unit A ASTM D5993

L) e Not less than 1 test per 100,000 ft
Hydraulic Flux ASTM D5887

Notes:

1. Updated methods may be implemented based on a review by the QA/QC Professional.
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2.2 Installation Procedures

2.2.1 GCL Subgrade Preparation

The final surface of waste will be covered with a minimum 12-inch thick working surface layer placed and
graded according to the design plans. The surface will be drum rolled to a smooth condition and
surveyed at 100-foot intervals to establish the elevations of the surface prior to placement of the GCL.
The working surface soil material will be obtained from an on- or off-site source, delivered using haul
trucks, and spread with a dozer to prepare a smooth surface for the GCL. The working surface soil layer

may be composed of waste soil provided it meets the requirements listed below.

B The upper 4 inches of the working surface layer must be compacted, smooth, and free of
all rocks greater than 0.75-inch diameter, sharp/angular objects, sticks, roots, or debris of
any kind. The surface should provide a firm, unyielding foundation for the GCL with no
sudden, sharp or abrupt changes or break in grade. Loose rocks and/or dry soil particles
that could damage the GCL shall be removed. Excessive voids or dimples shall be filled
with soil.

B The lower 8 inches must be compacted and free of rocks greater than 1.5-inch diameter.
Standing water or excessive moisture on the subgrade will not be allowed. The subgrade shall be

maintained in a smooth, uniform, and drained condition.

2.2.2 Anchor Trench Construction

The anchor trench shall be constructed according to Figure 2 of the Final Cover System Drawings
provided in Appendix C of the Closure Plan, and the excavation and backfilling operations shall be
documented. The inside edge of the trench shall be rounded so as to avoid stresses from sharp bends in
the GCL. The GCL will not be placed into the anchor trench on top of any rocks greater than 0.75-inch
diameter, sharp/angular objects, sticks, roots, or debris of any kind. The anchor trench shall be
adequately drained to prevent ponding or hydration of the GCL while the trench is open. The anchor
trench shall be backfilled and compacted, with compaction equipment as deemed suitable by the QA/QC

representative.

2.2.3 GCL Deployment

Equipment used to deploy GCL must not cause excessive rutting of the subgrade. Deployed GCL panels
should contain no folds or excessive slack. Installation personnel must not smoke or wear damaging
shoes on GCL; and GCL should not be placed during excessive winds. Vehicle traffic other than low
contact pressure vehicles such as smooth-tired ATVs or golf carts must not be allowed on the deployed

GCL. Generators, gasoline or solvent cans, tools, or supplies must not be stored directly on the GCL.

Panels shall be overlapped and seamed as recommended by the manufacturer. End-to-end seams on
sideslopes shall be kept to a minimum. If end-to-end seams are necessary (i.e., if the GCL roll lengths

are insufficient to cover the entire slope length), a minimum overlap of 3 feet will be required.
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Alternatively, seams may be glued as recommended by the manufacturer. In addition, end-to-end seams

may be placed only in the lower half of the slope and must be staggered.

To limit the potential for pre-mature hydration, the GCL deployment shall be limited to the amount that can
be covered with the overlying geomembrane liner the same day. GCL deployment shall not be

undertaken during precipitation or when there is an impending threat of precipitation.

Following deployment, the CQA monitor shall visually examine the entire surface of the GCL for even
bentonite distribution, thin spots, or other panel defects. All defects will be recorded and repaired. The

QA/QC representative shall also verify and document the following:

Proper overlap during deployment
Seams between GCL panels are constructed per manufacturer’'s recommendations

Defects are patched and overlapped properly

The bentonite has not become excessively hydrated

Excessively hydrated GCL shall be removed and replaced with new GCL in accordance with the
specifications.

2.2.4 GCL Repairs

Torn or otherwise damaged geosynthetic facing must be patched with the same type of geosynthetic.
The geosynthetic patch must extend at least 12 inches beyond the damaged area and must be adhesive
or heat bonded or otherwise attached to the main GCL to avoid shifting during backfilling or placement of
overlying geosynthetics. If the GCL damage includes loss of bentonite, the patch must consist of full GCL
extending at least 12 inches beyond the damaged area. Lapping procedures must be the same as
specified for original laps of GCL panels.

2.2.5 GCL Protection

The overlying geosynthetics and soil layers shall be deployed in such a manner as to ensure that the GCL
is not damaged. To avoid local bentonite displacement, and the possible impact on the hydraulic
performance of a GCL, the soil cover layer shall be placed over a GCL as soon as practicable following

installation of the geomembrane and geotextile.
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3.0 GEOMEMBRANE EVALUATION
This section presents QA and QC testing requirements and construction specifications for geomembrane
installation. The composite final cover liner system will generally include the following components above

GCL cover, from bottom to top:

40-mil high density polyethylene (HDPE) geomembrane;
8-0z/sy nonwoven geotextile;

18-inch thick layer of general clean fill; and

18-inch thick layer of vegetative soil layer. The upper six inches is an erosion control
layer and must be capable of sustaining native plant growth.

3.1 Pre-Installation Material Evaluation

3.1.1 Manufacturer’s Quality Control Certificates

Prior to installation of any geomembrane, the manufacturer or installer shall provide the QA/QC
Professional with quality control certificates signed by the responsible party employed by the
manufacturer. Each quality control certificate shall include roll identification numbers, testing procedures,
and results of quality control tests. The quality control tests shall be performed in the manufacturing plant
using the test methods and frequencies listed in the most recent version of the Geosynthetic Research
Institute (GRI) test method GM13.

The HDPE resin supplier shall provide the QA/QC Professional with quality control certificates signed by a

responsible party employed by the supplier using the test methods and frequency listed in Table 2.

Table 2 - HDPE Resin QC Test Frequency and Specifications

Test Method Frequency Required Value

Density ASTM D1505 or D792 Per njgnufacturer’s <0.932
specifications

Melt Index ASTM D1238 (190/2.16) < 1.0 g/10 min.

The QA/QC Professional shall review the test results prior to acceptance of the geosynthetics to assure
that the certified minimum properties of the resin meet specified values listed in Table 2, and that the
geomembrane meets the specified values as determined by the most recent GRI test method GM13 as

shown on Table 3.

The geomembrane must be manufactured from virgin raw materials. Reground, reworked, or trim
materials from the same lot may be acceptable but recycled or reclaimed materials must not be used in

the manufacturing process. HDPE material and required welding rods must contain between two and
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three percent carbon black. All sheets must be free from pinholes, surface blemishes, scratches, or other
defects (e.g., non-uniform color, streaking, roughness, agglomerates of carbon black or other undesirable
additives or fillers, visibly discernable regrind or rework, etc.).

The rolls delivered to the site shall be inspected and inventoried, recording the manufacturer’s name and
product identification, and the roll thickness, number and dimensions. Manufacturer’s certificates should

be cross-referenced to rolls delivered to the site.

Table 3 - HDPE Geomembrane (Smooth) Material Specifications

Properties Test Method | Test Value Minimum
Testing
Frequency
Thickness (min. ave.) 40 mils per roll
D 5199
lowest individual for any of the 10 values 36 mils
Density g/cc (max.) D 1505/D 792 0.940 200,000 Ib
Tensile Properties (M (min. ave.) D 6693 20,000 Ib
e yield strength — Ib/in Type IV 84
e yield elongation - % 12
e break strength — Ib/in 152
e break elongation - % 700
Tear Resistance — Ib (min. ave.) D 1004 28 45,000 Ib
Puncture Resistance — Ib (min. ave.) D 4833 72 45,000 Ib
Stress Crack Resistance ) D 5397 500 hr. Per GRI GM10
(App.)
Carbon Black Content - % D 4218 ® 2.0-3.0 20,000 Ib
Carbon Black Dispersion D 5596 “ 45,000 Ib
Oxidative Induction Time (OIT) (min. 200,000 Ib
ave.) ® D 3895 100 mi
(a) Standard OIT min.
- or- D 5885 :
(b) High Pressure OIT 400 min
Oven Aging at 85°C ® D 5721 Per formulation
(a) Standard OIT (min. ave.) - % retained D 3895
after 90 days 55
-or— D 5885
(b) High Pressure OIT (min. ave.) - % 80
retained after 90 days
UV Resistance () Per formulation
(a) Standard OIT (min. ave.) D 3895 NR. ®
-or— o
(b) High Pressure OIT (min. ave)-% D 5885 35

retained after 1600 hr ©
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Notes:
1. Machine direction (MD) and cross machine direction (XMD) average values should be on the basis
of 5 test specimens each direction.
. Yield elongation is calculated using a gage length of 1.3 in.
. Break elongation is calculated using a gage length of 2.0 in.

2. The yield stress used to calculate the applied load for the SP-NCTL test should be the
manufacturer's mean value via MQC testing

3. Other methods such as D 1603 (tube furnace) or D 6370 (TGA) are acceptable if an appropriate
correlation to D 4218 (tube furnace) can be established.

4. Carbon black dispersion ( only near spherical agglomerates) for 10 different views:
. 9 in Categories 1 or 2 and 1 in Category 3

5. The manufacturer has the option to select either one of the OIT methods listed to evaluate the
antioxidant content in the geomembrane.

6. It is also recommended to evaluate samples at 30 and 60 days to compare with the 90 days
response.

7. The condition of the test should be 20 hr. UV cycle at 75°C followed by 4 hr. condensation at 60°C.

8. Not recommended since the high temperature of the Std-OIT test produces an unrealistic result for
some of the antioxidants in the UV exposed samples.

9. UV resistance is based on percent retained value regardless of the original HP-OIT value.

Resumes of the installer's supervisor(s) or Master Seamer(s) shall be obtained to verify that adequate
seaming experience will be utilized on the project. The installer's supervisor or Master Seamer should

have had experience totaling a minimum of 2,000,000 square feet of geomembrane installation.

Upon delivery of geosynthetic material, storage and handling procedures shall also be documented. Rolls
of geosynthetic materials shall be handled and stored in such a way as not to damage the material. As a

general rule, rolls of geosynthetic materials should not be stacked more than four rolls high.

In addition to the manufacturer’s quality control certificates, samples of the geomembrane will be obtained
for conformance testing. Either at the manufacturing facility or upon delivery of the rolls of geomembrane,
the test samples shall be obtained for conformance testing at an independent third party laboratory in

accordance with the testing schedule shown in Table 4.

Table 4. Geomembrane Conformance Test Schedule

Test Method(" Minimum Frequency
Thickness ASTM D5199- @ 1 per 100,000 ft2
(laboratory) (not less than 1 per resin lot)
Density ASTM D1505 or D792
Carbon black content ASTM D4218 Minimum 1 per 100,000 f*
. . (not less than one per resin lot)
Carbon black dispersion ASTM D5596
Tensile properties @ ASTM D6693
Notes:

1.  Test values must meet the values as determined by the most recent GRI test method GM13.

2. No single measurement shall be less than ten percent below the required nominal thickness in order
for the panel to be acceptable. A minimum of 5 measurements shall be made per panel.

3. 2-inch initial gauge length assumed for elongation at break.

= Gold
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3.2 Installation Procedures

3.2.1 GCL Preparation for Geomembrane Installation
Preparation of the soil underlying the GCL will be as discussed in Section 2. A final inspection of the GCL
surface will be conducted prior to deployment of the geomembrane to insure all defects have been

properly repaired, no folds are present, and no tools, debris, etc. have been left on the GCL surface.

3.2.2 Geomembrane Deployment

The geomembrane shall be installed in direct and uniform contact with the GCL. Wrinkles shall be
walked-out or removed as much as possible prior to field seaming. The geomembrane shall not be
placed during inclement weather such as high winds or rain. Seaming should generally not take place
when ambient temperatures are below 32 degrees Fahrenheit (°F), unless preheating is used. For fusion
welding, preheating may be waived if the installer demonstrates that quality welds may be obtained
without preheating. Seaming shall not be permitted at ambient temperatures above 104°F, unless the

installer can demonstrate that seam quality is not compromised.

The geomembrane shall be installed over the GCL the same day that the GCL is deployed to prevent

damage to the GCL, as described in Section 2.

No vehicular traffic shall be allowed on the geomembrane prior to the placement of the soil cover layer.
Only low-ground pressure supporting equipment (e.g., golf carts, ATVs or other small rubber tired
equipment with a ground pressure less than 5 pounds per square inch and a total weight less than 750
pounds) may be allowed to traverse the surface of the geomembrane. Personnel working on the
geomembrane shall not smoke, wear damaging shoes, or engage in any other activity likely to damage
the geomembrane. Only those sections that are to be placed and seamed in one day should be unrolled.
Panels left unseamed shall be anchored with sandbags or other suitable weights. In general, seams shall
be oriented parallel to the line of maximum slope, i.e., oriented up and down, not across the slope. In

corners and odd-shaped geometric locations, the number of field seams should be minimized.

Panels shall be overlapped as recommended by the manufacturer as appropriate for the type of seam
welding to be performed; however, overlapping shall be no less than 2 inches. Field seaming shall be
performed by the method or methods approved by the manufacturer only, either by extrusion welding or
double-tracked fusion welding. All foreign matter (dirt, water, oil, etc.) should be removed from the area to
be seamed. No seaming shall take place without the installer’s supervisor or Master Seamer and QA/QC
representative being present. Fishmouths or large wrinkles at the seam overlap shall be cut along the
ridge of the wrinkle in order to achieve a flat overlap. The cut shall be seamed and/or patched. Seams
made to correct fishmouths or large wrinkles shall extend to the outside edge of panels placed in the

anchor trench.
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Panel layout and field seams shall be given an identification code, mapped, and logged to record relevant
installation information. Inspection and testing records shall be logged as well as repair and retest data.
Section 5.0 includes a thorough listing of items to be documented during geomembrane construction and

testing.

3.3 Installation Monitoring and Testing

Field seaming will be performed in strict accordance with methods approved by the manufacturer. This is
usually fusion welding or extrusion welding for high density polyethylene (HDPE). Tack welds (if used)
with HDPE geomembrane will use heat only. No double-sided tape, glue, or other method will be

permitted when extrusion or fusion welding is used for bonding.

3.3.1 Trial Seam

Each day prior to commencing field seaming, trial seams shall be made on pieces of geomembrane
material to verify that conditions are adequate for production seaming. Trial seams shall be made at the
beginning of each seaming period and shift (generally, at least twice each day) for each combination of
production seaming machine and operator to be used that day. The trial test seam shall be at least 3 feet
long by 1 foot wide (after seaming) with the seam centered lengthwise. Four (6 when possible using dual
track fusion welding) 1-inch wide specimens shall be die-cut from the trial seam sample. Two specimens
shall be tested in the field for shear and 2 for peel (4 when possible if testing both inner and outer welds
for dual track fusion welding) and shall be compared to the minimum seam strength requirements

specified in Table 5 and discussed below.

If any of the trial seam specimens fail, the entire trial seam operation shall be repeated. If an additional
specimen fails from the second trial seam, the seaming machine and seamer shall not be used for
seaming until the deficiencies are corrected and two consecutive successful trial seams are achieved.
Additional trial seams shall be performed if frequent field seaming problems are experienced or if power

to the seaming machines is interrupted sufficiently long to require rewarming.

Weld Acceptance Criteria: For HDPE seams, the strength of four out of five 1.0-inch wide strip
specimens in shear should meet or exceed the values given in Table 5. The fifth must meet or exceed

80% of the given values.
The shear percent elongation shall be calculated as described in GRI Test Method GM19.

The strength of 4 out of 5 of the 1.0-in. wide strip specimens tested in peel should meet or exceed the

values given in Table 5. The fifth must meet or exceed 80% of the given values.

In addition, the peel separation (or incursion) should not exceed the values given in Table 5. The value
shall be calculated as described in GRI Test Method