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Scope. This certificate applies only to the Ohio EPA Voluntary Action Program, and so long as this certificate remains effective it
authorizes the certified professional to render voluntary action opinions consistent with Ohio Revised Code (ORC) Chapter 3746. and
rules adopted in the Ohio Administrative Code (OAC) Chapter 3745-300.

Limitation. This certificate does not apply to any other Ohio EPA program nor does it serve any purpose other than that described in
the “Scope” section. This certificate is subject to an annual renewal under OAC rule 3745-300-005.

Obligations and Responsibilities. As a condition of certificatior, the certified professional accepts all obligations and responsibilities
of a certified professional in the Voluntary Action Program, as set forth in ORC Chapter 3746. and OAC Chapter 3745-300. These
obligations and responsibilities include, but are not limited to:

* Thorough knowledge of and compliance with ORC Chapter 3746. And OAC Chapter 3745.300;

* Holding paramount public health, safety, welfare and the environment in the performance of professional services;

+ Compliance with all requirements of OAC rule 3745-300-05 regarding the criteria and procedures for initial certification and renewal
of certification, standards of conduct, document retention and production obligations, and the design and use of a certified
professional’s seal,

* Rendering objective voluntary action opinions based upon personal performance or review of all work, and relying upon other
qualified persons to perform or review work when the voluntary action involves an area of professional practice for which the
certified professional is not qualified by education, training, or experience,

* Cooperation with all audits and inspection performed by Ohio EPA as authorized by ORC Chapter 3746. And OAC Chapter 3745-
300;

* Submission of all affidavits as required by ORC Chapter 3746. and OAC Chapter 3745-300; and

« |ssuance of no further letters only when consistent with applicable standards of the Voluntary Action Program, and the requirements
of ORC Chapter 3746. and OAC Chapter 3745-300.

Revocation or Suspension. This certificate is subject to suspension or revocation in accordance with OAC Chapter 3745-300. The
authorization provided by this certificate ceases upon the effective date of the suspension or revocation.

This certificate is the property of Ohio EPA and must be surrendered to Ohio EPA upon the expiration, revocation, or suspension of the professional’s
certification.
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1. INTRODUCTION

Haley &Aldrich, Inc. (Haley & Aldrich) has prepared this Focused Remedial Alternatives Analysis for
the East End Gas Works site (EEGW, the Site) located in Cincinnati, Ohio. This alternatives analysis
has been prepared for Duke Energy Ohio (Duke) to support decision-making on remedial actions to
address impacted soil, oil-like material (OLM) and tar-like material (TLM) impacts in soil, and non-
aqueous-phase liquid (NAPL), to the extent currently feasible, on upland portions of the Site.

The Site, which is owned by Duke, is comprised of three areas, referred to (for environmental cleanup
purposes only) as the West Parcel, the Middle Parcel and the East Parcel, as shown on Figure 1. Also
included in this alternatives analysis is a portion of the Riverside Drive property owned by Duke that is
located east of the former Munson Street and west of the West Parcel. This area is shown on Figure 1
and is hereinafter referred to as “the area west of the West Parcel”. This area has been impacted by the
EEGW former MGP operations.

The West Parcel and the East Parcel have undergone prior remediation of OLM/TLM and other
impacts in soils to a depth of 40 feet (ft) or shallower (i.e., above the water table and the normal water
level in the adjacent Ohio River to the south). These completed remedial activities are documented in
the West Parcel Remediation Construction Summary Report (Haley & Aldrich, 2012) and the East
Parcel Remediation Construction Summary Report (Haley & Aldrich, 2013).

The following locations and impacted media are considered in this alternatives analysis:

n Soil and OLM and/or TLLM impacts west of the West Parcel impacted by the former MGP
operations, between the former Munson Street right of way and the West Parcel;

L] Remaining deep OLM impacts, below previous remediation depths, that remain on the West
Parcel;

= Soil and OLM and/or TLM impacts on the Middle Parcel;

. Remaining OLM and/or TLM impacts on the west portion of the East Parcel outside the limits
of prior remediation on the East Parcel; and

L] NAPL observed in monitoring wells on the West and Middle Parcels.

Groundwater impacts will only be addressed at this time through recovery and/or isolation of NAPL,
and to the extent that the soil and/or OLM/TLM remedies aid in the remediation of, or isolation of
impacted groundwater. Additional direct remediation of impacted groundwater will not be considered
until source area remediation is completed and further analysis of on-site groundwater impacts and the
potential for off-site downgradient impacts is investigated.

1.1 Previous Site Investigations

Site characterization activities for those areas considered in this remedial alternatives analysis have been
documented in several prior reports as follows:

L] 2007 Site Investigation Summary Report, East End Gas Works Site (AMEC, 2008);
N Letter Report, East End Gas Works Site Investigation (AMEC, 2008);

" Phase II Property Assessment Report, East End Gas Works, West Parcel (Burns & McDonnell,
2009);

HALEY&:
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L] Phase II Property Assessment Report, East End Gas Works, East Parcel (Burns & McDonnell,

2009);
L] West Parcel Remediation Construction Summary Report (Haley & Aldrich, 2012);
. East Parcel Remediation Construction Summary Report (Haley & Aldrich, 2013);

= Subsurface Investigation Results, Former DCI Property/Keck Street Property (Haley &
Aldrich, 2011); and

(] Phase II Property Assessment Report, East End Gas Works, Middie Parcel (Haley & Aldrich,
2014).

The following paragraphs present a brief summary of Site conditions pertinent to the evaluation of
remedial alternatives. More in-depth information can be found in the reports referenced above.

1.2 Site History and Current Site Use

The Site is generally located at 2801 Riverside Drive (f/k/a Eastern Ave) in Cincinnati, Ohio. The Site
appears to have been first developed as a residential and/or agricultural property before 1875. In 1875,
Cincinnati Gas Light and Coke Company purchased the property. Construction of the gas works began
before 1882 and was completed after 1884. The facility operated as a manufactured gas plant (MGP)
until 1909, when the arrival of natural gas halted MGP production. MGP production began again
around 1925 and continued until the 1960s. Gas was manufactured using the coal carbonization, water
gasification, carbureted water gas and oil gas processes. Other historical operations at the Site have
been associated with the Cincinnati Consolidated Street Railway Company, B.P. Clapp Ammonia
Company, Pendleton Car House and Generation Station, and John Frederick Manufacturer of Yellow
Prussiate of Potash.

Currently, the Middle Parcel is used as a synthetic natural gas peaking plant in which propane, air, and
natural gas are mixed to make synthetic natural gas. This facility is also a city gate station, which is a
point where gas coming into the state of Ohio is measured and regulated (custody transfer point from
Kentucky to Ohio). Also, the Site is used as a district headquarters for field operations (Construction &
Maintenance [C&M)]) - pipeline repair, installation, maintenance, etc. Propane is stored at the Site in a
cavern. The East Parcel is currently used for gas pipelines. The West Parcel contains a vaporizer
facility that was constructed in 2012.

The area west of the West Parcel appears to have been first developed as residential properties before
1891 and continued with this use until 2006, while the remaining portions of the Riverside Drive
property was utilized for commercial purposes (see Phase I report for the Riverside Drive property). A
portion of the area west of the West Parcel appears to have been part of the former MGP. In April 2006
and April 2007, two building permits were issued by the Cincinnati Building Department for excavation
and filling activities by the then owner, DCI Properties, on the Riverside Drive property (including the
area west of the West Parcel). The filling activity included the placement of 80,000 cubic yards of fill
across the property. Duke acquired this property from DCI Properties in 2011. This property is not
currently being used for any active gas operations, but has been utilized since its purchase by Duke for
staging equipment for gas pipeline projects.

13 Site Setting

Topographically, the Site is fairly level except for a steep slope along the southern portion of the Site,
leading to the Ohio River. Site elevations range from approximately 508 ft above mean sea level
(MSL) near Riverside Drive to approximately 456 ft MSL, near the river (Newark Kentucky-Ohio
Topographic Quadrangle), which corresponds to the normal Ohio River pool elevation in this area.
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The main portion of the Site is located approximately 35 to SO ft above the river’s normal pool
elevation. Based on investigative activities, bedrock beneath the Site slopes toward the south. Along
Riverside Drive, gray limestone bedrock is encountered at depths of between 20 and 25 ft below ground

surface (bgs), while nearer to the river, in the southern portion of the Site, bedrock is encountered at
depths from 65 ft to more than 100 ft bgs.

Unconsolidated material beneath the Site consists of fill material ranging from 10 to 15 ft thick near
Riverside Drive to more than 30 ft thick near the center/southern portions of the Site. The fill material
generally consists of sand and gravel, with varying amounts of ash, slag, cobbles, boulders, and
demolition debris from former MGP facilities and crushed limestone spoils from construction of the
propane cavern. A confining clay layer is encountered below the fill material and ranges in thickness
from 20 to 40 ft. Along the northern portion of the Site, this clay layer is deposited directly on
bedrock, whereas in the southern portion of the Site, this clay layer overlies an outwash layer.
Alternating layers of sand and gravel outwash deposits underlie the clay layer and range in thickness of
30 to greater than 70 ft along the southern portion of the Site.

Based on surface topography, surface water flow at the Site is to the south, toward the Ohio River.
Also based on topography, river flow direction, and groundwater monitoring events conducted at the
Site, shallow groundwater flow is expected to be to the south-southwest. The water table generally
occurs within the lower portion of the clay or the upper portion of the outwash sand and gravel, with
water levels influenced by the Ohio River stage.

The Middle Parcel contains numerous active and abandoned buried utilities, including gas lines, water
lines, brick storm sewer lines, concrete storm sewer lines, sanitary sewer lines, drain lines, electrical
lines, and critical infrastructure for storage and transfer of gas and water.

1.4 Potential Source Areas

Historical MGP operations performed on the West, Middle, and East Parcels resulted in releases of
MGP-related residuals including ash, slag, purifier materials, and coal tar. The coal tar impacts include
sheens and staining of soils, the presence of OLM and/or TLM in soils, and the presence of a dense
NAPL (DNAPL) in some monitoring wells. The known MGP structures containing MGP residuals on
the East and West Parcels were removed during prior remedial actions on these parcels, however, some
impacts remain outside of or beneath previously remediated areas.

Potential remaining sources of environmental impacts identified in soil and groundwater at the Site are
located on the Middle Parcel and include the eastern and western gas holders, eastern and western tar
wells, former tar separators, tar settling tanks, a former retort building, and former coal storage areas,
as well as the former purifiers in the eastern, northern, and western buildings. Based on the results of
Middle Parcel investigation activities completed, potential sources of MGP residuals include the
following gas production and storage features:

] Former Retort House: Retort buildings typically contained retorts (or ovens) that were used to
generate coal gas by heating the coal under anoxic conditions to volatilize gaseous constituents
of coal. The main byproducts of these procedures were coke, ash, cinders, and clinkers.

. Tar Separators and Tar Settling Tanks: Tar separators and settling tanks (presumably below
grade) were located adjacent to the retort building. Presumably, tar produced by the MGP
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processes was separated in this area. Tar treatment areas may be a source of OLM, TLM and
NAPL, and other MGP residuals, observed on Site.

n Tar Wells: Tar wells, two currently identified, were located east of the eastern holder and west
of the western holder. In general, tar wells were below-grade structures, used to store tar for

later sale or use. Tar storage areas may be a source of OLM, TLM and NAPL, and other
MGP residuals, observed on Site.

] Eastern and Western Gas Holders: Two historical gas holders have been identified at the
Middle Parcel. These structures were used to store gas, after manufacture, at fairly low

pressures prior to distribution. Such structures may be a source of NAPL and other MGP
residuals.

n Coke/Coal Storage: Coal and coke storage areas were on Site throughout the operational life of
the MGP. Coal and coke fragments were observed in various borings and test pits installed
during investigation activities. Such structures may be a source of MGP residuals observed at
the Site.

[ Purifiers: After manufacture, the gas was purified (noxious materials were removed) utilizing
purification media, which resulted in a purifier waste, often a source of cyanide contamination.
Based on experience with other MGP sites, this waste was often disposed in pits or on the
ground at some distance from purifier buildings, due to its noxious odor. While no obvious
purifier waste disposal areas have been identified at the Site, this material, intermixed with Site
fill and demolition debris may be a source of COCs in soil.

1.5 Distribution of MGP Residuals

MGP residuals such as ash, slag, and purifier materials are present primarily in the fill resulting from
previous MGP operations. Releases of OLM and/or TLM have impacted primarily the fill and
underlying clay (through fractures and interbedded sandy seams). OLM has also migrated into the
outwash sand and gravel unit to the top of bedrock, and has been observed in bedrock fractures in some
locations where bedrock coring was performed. The lateral distribution of OLM and/or TLM in the fili
and clay, in the outwash, and atop bedrock is shown on Figures 2, 3, and 4, respectively. OLM and/or
TLM in the fill and clay is present over a large portion of the Middle Parcel, eastward to the limits of
in-situ solidification on the East Parcel, westward to the excavation limits on the West Parcel, and in
the southeast corner of the area west of the West Parcel (see Figure 2). OLM has been observed in the
outwash sand and gravel in the southern half of the Site, from the southeast corner of the area west of
the West Parcel to the western edge of the Pittsburgh Street driveway. The OLM in this soil unit
generally occurs in lenses from a few inches to more than 15 ft in thickness (see Figure 3). The OLM
atop the bedrock surface generally occurs in the southern portion of the Site, from the southeast corner
of the area west of the West Parcel eastward to Pittsburgh Street and the southwest corner of the East
Parcel (see Figure 4). The OLM and/or TLM limits in fill, clay, outwash, and atop bedrock has not

been fully delineated to the south as investigation activities to date have been limited to the upland
portions of the Site.

Numerous groundwater monitoring wells have been installed at the Site. Based on monitoring
performed to date, DNAPL has been observed to accumulate in the following deep wells screened in
the outwash: MW-3D (West Parcel — abandoned), MW-3DR (West Parcel), MW-10D (West Parcel -
abandoned), MW-22D (Middle Parcel), and MW-23D (Middle Parcel). These well locations are shown
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on Figure 2. Three shallow wells previously located on the West Parcel, MW-13S, MW-148S, and MW-
158, also contained DNAPL, however, these wells were screened within zones excavated during 2010-
2011 remediation of the West Parcel.

Several cross-sections have been prepared illustrating the geology and distribution of OLM, TLM and
NAPL, as shown in Figures 5 through 8. Soil containing OLM and/or TLM does not meet applicable
VAP standards.

1.6 Distribution of Contaminants of Concern in Soils
1.6.1 Area West of the West Parcel

Soil sampling was performed in the area west of the West Parcel in 2011. Sample intervals
were selected to characterize the 0 to 2-ft zone for commercial/industrial worker exposure, the
0 tol5-ft zone for construction worker exposure and deeper zones for OLM and/or TLM
impacts. In general, samples containing OLM and/or TLM were not analyzed due to the
presence of visible impacts and it was assumed that soils containing OLM and/or TLM would
likely exceed VAP Commercial/Industrial GNS. Additionally, soil containing OLM and/or
TLM does not meet applicable VAP standards. The soil analytical data for the area west of the
West Parcel is summarized in Appendix A. Risks to a commercial worker associated with
potential exposures to soil from 0 to 2 ft bgs, and to a construction worker associated with
potential exposures to soil from O to 15 ft bgs were evaluated by comparing the Ohio VAP
Generic Standards (GNS) for commercial workers and construction workers (published in Table
3 of VAP Rule 8) to the constituent concentrations reported in each sample using a multiple
chemical adjustment (MCA) approach. The MCA was completed by establishing a ratio of the
reported result for each constituent to the generic standard. Separate ratios were calculated for
cancer and non-cancer health effects, based on the specific effect that each VAP generic
standard is based on. Ratios were calculated for each chemical detected in each sample within
the O to 2 ft bgs and O to 15 ft bgs data sets, and then summed among all constituents to derive
total cancer and non-cancer risk ratios for each sample. Using this approach, total cancer risk
ratios greater than 1 indicate that cancer risks exceed the Ohio Environmental Protection
Agency (Ohio EPA) cancer risk limit of 1x10?; non-cancer risk ratios greater than 1 indicate
that the hazard index exceeds the Ohio EPA non-cancer risk limit of a hazard index of 1.

Conversely, total risk ratios of 1 or less indicate that Ohio EPA risk limits are not exceeded.

Appendix A provides documentation of this evaluation for the area west of the West
Parcel. Total risk ratios for soil 0 to 2 ft bgs, for potential exposures by a commercial worker,
are below 1 for each sample, indicating that soil within this area would not pose a health risk to
workers if left unpaved. Similarly, total risk ratios for soil 0 to 15 ft bgs, for potential
exposures by a construction worker, are below 1 for each sample, indicating that soil within
this area would not pose a health risk to workers who may excavate into it. No OLM was
observed in borings within the 0 to 15-ft zone. No remediation of this shallow soil is necessary
to allow for commercial use or excavation. However, the presence of OLM in the soils below
15 ft bgs poses a risk to construction workers that may excavate and come into contact with
these materials, if encountered. Soil containing OLM and/or TLM does not meet applicable
VAP standards.
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ALDRICH 5



1.6.2

1.603

1.6.4

West Parcel

For the West Parcel to the top of the riverbank, soil impacts up to 40 ft bgs, as detailed in the
West Parcel Remediation Construction Summary Report, have been mitigated through a
combination of excavation and a 2-ft thick soil cover. OLM is present at depths greater than 40
ft. Soil containing OLM does not meet applicable VAP standards. Potential soil impacts beyond
the top of the riverbank outside the current fence line have not been investigated and, therefore,
are not addressed in this alternatives analysis.

East Parcel

For the East Parcel to the top of the riverbank, soil impacts up to 22 ft bgs, as detailed in the
East Parcel Remediation Construction Summary Report, have been mitigated through a
combination of excavation, in-situ solidification, and a 2-ft thick soil cover. A small area in the
western portion of the East Parcel adjacent to Pittsburgh Street contains OLM and/or TLM and
was not included in the East Parcel remedial construction due to facility operational
considerations. Soil containing OLM and/or TLM does not meet applicable VAP standards.
This area will be addressed in conjunction with the Middle Parcel remediation and has been
considered in the development of alternatives evaluated in this report. Potential soil impacts
beyond the top of the riverbank outside the current fence line have not been investigated and,
therefore, are not addressed in this alternatives analysis.

Middle Parcel

For the Middle Parcel, remedial investigations conducted during 2012 and 2013 included soil
sampling to characterize the O to 2-ft zone for commercial/industrial worker exposure, the O to
15 ft-zone for construction worker exposure and deeper zones beneath OLM/TLM impacts. In
general, samples containing OLM/TLM were not analyzed due to the presence of visible
impacts and it was assumed that soils containing OLM and/or TLM would likely exceed VAP
Commercial/Industrial GNS. Additionally, soil containing OLM and/or TLM does not meet
applicable VAP standards. The soil analytical data for the Middle Parcel is summarized in the
Middle Parcel Phase II Property Assessment Report (Phase II PA). Exceedance of VAP
Commercial/Industrial GNS occurred for benzo(a) pyrene in several samples and naphthalene in
one sample. Exceedances of VAP Construction Worker GNS were detected for naphthalene,
1,2,4-trimethylbenzene, and lead.

As documented in the Phase II PA, total risk ratios for unpaved soil 0 to 2 ft bgs, for potential
exposures by a long-term full time commercial/industrial worker, exceed 1, indicating that soil
within the unpaved areas would pose an unacceptable risk to full time commercial/industrial
workers. Risks are primarily contributed by benzo(a)pyrene, which are substantially influenced
by the concentrations reported in sample HA-SB-E34 adjacent to the Pittsburgh Street
driveway. If this sample was excluded from the calculated exposure point concentration (EPC),
then the risk ratios would not exceed 1. That is, precluding direct contact with soil in this area
would reduce risks to commercial/industrial workers to within acceptable levels for this
pathway.

For the soils that are presently paved, the MCA evaluated contact with soil assuming that the
pavement is removed. As documented in the Phase IT PA, total risk ratios for unpaved soil O to
2 ft bgs, for potential exposures by a long-term full time commercial/industrial worker, are less
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than 1, indicating that soil within this area would not pose an unacceptable risk to full time
commercial/industrial workers if the pavement was not maintained. Total risk ratios for soil 0
to 15 ft bgs, for potential exposures by a construction worker, do not exceed 1, indicating that
soil within this area would not pose an unacceptable risk to construction workers who may
excavate into it. However, the presence of OLM and TLM in the Site soils within the 0 to 15 ft
bgs interval and below poses a risk to construction workers that may excavate and come into
contact with these materials, if encountered. Soil containing OLM and/or TLM does not meet
applicable VAP standards.

Visitors or trespassers may enter the Middle Parcel. Complete exposure pathways for on-site
visitors may include: incidental ingestion and dermal contact with soil; inhalation of fugitive
dust in ambient air generated due to wind erosion of non-vegetated portions of the Site; and
inhalation of VOCs emanating from soil into ambient air. Based on evaluation of Site sampling
data and associated MCA activities presented in the Middle Parcel Phase II PA, it is assumed
that visitors and trespassers would remain on paved areas/on-site areas for much less time than

Site workers. Therefore, impacts in soils present at the Site do not exceed VAP standards for
visitors/trespassers.

1.6.5 OLM/TLM

To facilitate calculation of the approximate percentage of OLM and/or TLM removed or treated
as part of the remedial alternatives evaluated in Section 4, percentages of soil volume
containing OLM and/or TLM were determined for various depth intervals. Depth intervals
were selected based on excavation/treatment depths of the various remedial technologies
evaluated in the detailed alternatives analysis. Percentages were determined based on a review
of the geologic cross-sections depicted in Figures 5 through 8; and are listed below:

0 to 15 ft bgs: approximately 15% of the soil volume contains OLM and/or TLM
15 to 40 ft bgs: approximately 20% of the soil volume contains OLM

40 to 60 ft bgs: approximately 5% of the soil volume contains OLM

60 ft bgs - Bedrock: approximately 5% of the soil volume contains OLM

1.7 Distribution of Contaminants of Concern in Groundwater

MGP-related COCs have been detected in groundwater samples collected from shallow and deeper
monitoring wells installed at the Middle and West Parcels at concentrations exceeding unrestricted
potable use standards (UPUS). The most recent groundwater monitoring was performed as part of the
Middie Parcel Phase Il investigations in November 2012 and February and May 2014. Review of the
groundwater analytical results indicates that groundwater samples collected from shallow wells are
impacted with MGP-related COCs (typically benzene and other VOCs, various PAHs, and certain
metals) at concentrations in excess of UPUS. Groundwater impacts in excess of UPUS were typically
encountered in monitoring wells MW-20S, MW-21S, MW-22S, MW-24S, and MW-26S. Groundwater
samples collected from the deeper groundwater were impacted with MGP-related COCs (typically
benzene, ethylbenzene, toluene, and 1,2,4-trimethlybenzene, and naphthalene, and other compounds) at
concentrations in excess of UPUS. Samples were not collected from monitoring wells MW-22D or
MW-23D because NAPL was present in these wells during gauging. A groundwater sample was
collected from MW-3DR in November 2012, as no NAPL was observed at that time; however, NAPL
was encounter in MW-3DR during the February and May 2014 gauging events. Under the VAP rules,
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NAPL presence in a well is considered an UPUS exceedence. The presence of the NAPL in the deep
wells also documents the apparent mobile nature of the OLM in the subsurface of the Site.

These results indicate that groundwater has been impacted by former MGP operations and that risks to
current and future Site users may exist if groundwater is used or contacted. In addition, several wells
are located on the southern boundary of the Site, closest to the Ohio River. Therefore, remediation is
needed to meet VAP applicable standards. The east-west lateral extent of impacted groundwater appears
to be bracketed by well MW-K09S/D in the area west of the West Parcel, and MW-7S/D on the East
Parcel. Quarterly groundwater monitoring is being performed at the Site in 2014 and will be reported
separately.

1.8  Contaminant Transport

The occurrence, migration and accumulation of MGP residual materials in the subsurface are typically
controlled by several factors, including:

" The texture and porosity of the overburden materials;

" The presence of capillary barriers and confining units which inhibit vertical migration and
influence horizontal migration;

" The occurrence of groundwater within the overburden materials; and,

" The physical nature and distribution of MGP-residual materials (density relative to water).

In general, MGP-residual materials introduced to the surface or subsurface materials migrate vertically
downward under the force of gravity through the overburden material until the material intersects a
zone of lower permeability, such as the clay layer underlying Site fill. Once encountering a lower
permeability zone, DNAPL has the potential to migrate laterally along the top of a lower permeability
zone if sufficient diving head and a gradient exist. Based on review of site data, it appears that the
MGP residuals have migrated beyond the extent of the former MGP footprint (horizontally) and below
the native clay layer (vertically), indicating that vertical conduits (which could include fractured clays
or desiccation cracks in unsaturated clay as well as former MGP structures, such as gas holder
foundations, tar well foundations, etc.) may exist. It should be noted that desiccation cracks or clay
fractures were observed in the unsaturated clay on the West Parcel in the tar lagoon area, both during
the investigation and excavation activities.

If a continual source of residual material is present, the horizontal migration of the residual materials in
the subsurface is expected to continue along the zones of increased porosity and/or permeability, and
downward through vertical conduits. Removal or containment of the source(s) enables both vertical
and lateral migration to reach equilibrium, as determined by the surface tension, density and viscosity
of the material, porosity and permeability of the subsurface soils, and presence/absence of a continual
source of the material.

1.9 Land Use Considerations

Current land use is for industrial purposes. All the property being considered in this remedial
alternatives analysis is owned by Duke. The area surrounding the Site to the west, north, and east is a
mix of commercial and residential properties. The Ohio River abuts the Site to the south. The Middle
Parcel contains numerous active and abandoned wtilities including drains, natural gas, propane, water,
sewer, and critical gas and water infrastructure. Remediation of the Site, and in particular the Middle
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Parcel, will need to be sequenced to accommodate relocation or protection of affected utilities as needed
to ensure no disruption of operations or service.
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2, REMEDIAL STRATEGY AND OBJECTIVES

2.1 VAP Remedial Considerations

Based on the soil and groundwater impacts summarized in the previous Section, remediation will be
required to meet all applicable standards under the VAP. It should be noted that under the VAP,
remediation can include a combination of active remediation (e.g. source removal or containment) and
passive remediation (institutional or engineering controls) designed to meet all applicable standards and
to mitigate risks to current and future site users. A summary of applicable VAP standards is presented
in Table I. Remedial activities that may be required to meet applicable VAP standards include:

] Surface soil in unpaved areas poses an unacceptable risk to current Site workers and does not
meet applicable VAP standards. To meet applicable commercial/industrial Site worker
standards under the VAP, remediation of unpaved surface soil is required, especially focused
on the vicinity of HA-SB-E34 which drives the EPC risk exceedance.

n Construction workers could come into contact with OLM and/or TLM observed in certain areas
of the Site within the upper 15 ft. Where OLM or TLM are present, VAP applicable standards
for construction workers are not met. Therefore, to meet applicable VAP construction worker
standards, remediation is required in areas with OLM or TLM present at depths of less than 15
ft.

n OLM and/or TLM are present within the soil column and have migrated from source areas and
may continue to migrate, both horizontally and vertically. Further, OLM and TLM represent
continuing sources of dissolved constituents in groundwater that exceed applicable standards.
The VAP requires that current and future on-site and off-site receptors be protected.
Remediation of OLM and TLM impacts is required in order to meet applicable VAP standards.

n The Ohio EPA defines “free product” as “a separate liquid hydrocarbon phase that has a
measurable thickness of greater than one one-hundredth of a foot.” Measurable free product
(NAPL) was observed in deep monitoring wells MW-3DR, MW-22D and MW-23D. VAP
rules state that properties with free product exceed applicable unrestricted potable use standards
(UPUS) for ground water (O.A.C. 3745-300-08(B)(2)(c)). Further, the VAP generally requires
that free product be removed, or mitigated to the extent practicable, prior to issuance of an
NFA (OAC 1301:7-9-13(G)(3)(a)). As such, NAPL remediation is required to meet applicable
VAP standards.

n Site shallow groundwater is classified as a Class B under the VAP; however, the deeper
groundwater is classified as a Critical Resource under the VAP. Because Site groundwater is
impacted above UPUS, response requirements (including but not limited to institutional or
engineering controls) are required to prevent on-site human exposure to groundwater
exceeding UPUS, in accordance with VAP rules (OAC 3745-300-10 (E)(2)(a)). In addition,
the extent of groundwater impacts, particularly to the south, has not been determined.
Therefore, further response requirements related to on-site and off-site groundwater cannot
currently be determined until the extent of groundwater impacts have been defined and after
evaluating the effect of the source remediation activities.

HALEY&
AIDRICH 10



2.2 Remedial Action Objectives

Remedial Action Objectives {(RAOs) are overall protection of human health and the environment,
including meeting all applicable VAP standards. For the areas of the Site considered in this Remedial

Alternatives Analysis, the threshold criteria for achieving RAOs include the following (VAP applicable
standards included in parentheses):

= Overall protection of human health and the environment;

= Mitigate exposure that exceeds applicable standards for Site workers, trespassers, and
construction workers (OAC 3745-300-08 and OAC 3745-300-09);

= Mitigate the potential for future vapor intrusion risks if Site uses change (OAC 3745-300-
07(M(1)()(iii));

] Mitigate the potential for COCs in soil to leach into groundwater (OAC 3745-300-08, OAC
3745-300-09, and OAC 3745-300-10);

] Mitigate NAPL impacts to groundwater and the potential for migration of NAPL off-site (OAC
3745-300-08 and OAC 1301:7-9-13(G)(3)(a));

» Mitigate potential future exposure to impacted groundwater for potable and non-potable uses
(OAC 3745-300-08, OAC 3745-300-09, and OAC 3745-300-10), and

n Evaluate the potential for Site groundwater to impact downgradient receptors (this

investigation/evaluation will be performed in the future and, therefore, is not included in

remedial alternatives identified in this report) (OAC 3745-300-08 (AX1) and (H), and OAC
3745-300-09 (E)).

The above RAOs are then further evaluated and screened using the criteria in Section 4.1 of this report.
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3. TECHNOLOGY SCREENING
3.1 General Response Actions

General response actions (GRAs) describe the broad range of actions that individually, or in
combination, will satisfy the RAOs and applicable VAP standards. GRAs may include no action,
institutional controls, engineering controls, containment, removal, treatment, disposal, monitoring or a
combination of these. Similar to RAOs, GRAs are typically medium-specific; however, specific GRAs
as applied to a given site may address multiple impacted media. The GRAs presented below may be
applied to multiple media and pathways.

To meet the RAOs for the Site, the following potential GRAs have been identified for consideration in
remedial alternatives:

L No Action. Used for baseline comparison. No remedial measures are implemented in the No
Action GRA. This would not satisfy the RAOs, nor the applicable VAP standards.

L] - Institutional Controls. Institutional controls may involve administrative actions that restrict
access to, contact with or use of contaminated areas. Examples of common institutional controls
include environmental covenants regarding land or groundwater use, a soil management plan
establishing protocols for disturbing impacted media, among others. The VAP allows
implementation of such controls to meet some or all applicable standards, as appropriate.

L] Engineering Controls. Engineering controls involve physical measures to restrict access to,
contact with or use of contaminated areas. Examples of common engineering controls include
fencing, soil or paving covers, capping, engineered barriers, and vapor intrusion barriers,
among others. The VAP allows implementation of such controls to meet some or all applicable
standards, as appropriate. VAP compliant operation and maintenance (O&M) requirements,
after receipt of the No Further Action (NFA) or Covenant Not To Sue (CNS), may be
necessary.

= Containment. Containment actions include control, isolation and encapsulation technologies
(such as vertical barrier walls combined with engineering controls) that involve little or no
treatment but provide protection of human health and the environment by reducing mobility of
contaminants and/or eliminating pathways of exposure. The VAP allows containment remedies

to meet applicable standards, although VAP compliant O&M, after receipt of NFA or CNS,
may be necessary.

u Removal. These actions are taken to physically remove the contaminated media. These actions
reduce the volume, and in some cases, the mobility of contaminants. The VAP encourages
removal actions by not requiring subsequent actions beyond the receipt of the NFA or CNS.

L] Treatment. These are in-situ or ex-situ actions taken to treat groundwater, soil or NAPL using
physical, chemical, thermal and/or biological processes to reduce the toxicity, mobility and/or
volume of contamination and the availability of these contaminants for contact, consumption
and environmental transport and uptake. The VAP encourages treatment actions, through use of

consolidated site permits and by not requiring subsequent actions beyond the receipt of the NFA
or CNS.
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3.2  Technology Screening Criteria

Each GRA (except for No Action) can be addressed by various remedial technologies.- Remedial
technologies are defined as the general categories of remedies under a GRA, such as a barrier wall,
cap, in-situ solidification etc. Many technology types and process options are available to implement the
GRAs described in Section 3.1. Table II provides an initial list of technologies and process options
considered. The purpose of initially considering a wide range of technologies and process options is to
ensure that potentially applicable options for the site media and COCs are not overlooked. Technologies
were screened using the criteria of effectiveness, implementability and relative cost; which are further
defined as follows:

= Effectiveness — Considers 1) the ability of a process option to address the estimated areas or
volumes of contaminated media and meet the RAOs and applicable VAP standards; 2) the
potential impacts to human health and the environment during the construction and
implementation phases; and, 3) the reliability and demonstrated success the process has shown
with respect to the types of contamination and site conditions that will be encountered.

] Implementability - Implementability includes both the technical and administrative feasibility
of implementing a technology process option. The administrative feasibility considers the
administrative or institutional aspects of using a process option such as potential restrictions of
future land use, the availability and capacity of treatment, storage and disposal services and the
availability of the equipment and workers to implement the technology.

n Relative Cost ~ Cost plays a role in the screening of process options, but not to the same level
as the other criteria. Relative capital and operation and maintenance (O&M) costs are used
rather than detailed estimates. The costs for each process option are evaluated on the basis of

engineering judgment as high, medium or low relative to the other process options in the same
technology type.

33 Technology Screening Results Summary

The technology screening is presented in Table II. The technology screening resulted in the selection of
the following effective and implementable technologies for use in developing remedial alternatives to be
included in the detailed alternatives evaluation presented in Section 4. No Action is also retained for
baseline comparison, although it is not effective at meeting RAOs or applicable VAP standards.

= No Action

n Institutional Ceontrols - Access and use restrictions in the form of deed restrictions or
environmental covenants (also referred to as institutional controls), a soil management/risk
mitigation plan and long-term groundwater monitoring. These remedial actions will be
included in all the alternatives, except No Action;

- Engineering Controls - Durable covers, fencing/signs and potential future building vapor
intrusion barriers are retained for consideration in remedial alternatives. Durable cover types
may include buildings, paving, hardscapes, soil covers and multi-layered engineered covers;

HALEY&:
ALDRICH 13



L] Containment - Installation of NAPL monitoring and recovery wells at the southern edge of the
Middle and West Parcels and in the area west of the West Parcel was retained to address
containment of potentially mobile NAPL by interception and removal;

] Removal - Excavation of OLM/TLM-impacted soils above the water table with off-site landfili
disposal was retained as a viable technology for remediation of MGP residual source areas and
is consistent with remedies implemented on adjacent parcels of the Site and at other MGP sites;

[ Treatment - In-situ solidification (ISS) to depths up to 60 ft was retained as an effective in-situ
treatment technology for OLM/TLM-impacted soil and is consistent with remedies implemented
on and adjacent parcel of the Site and at other MGP sites.
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4. REMEDIAL ALTERNATIVES

In this section, remedial alternatives are assembled to address the RAOs and comply with applicable
VAP standards. There are many possible combinations of technologies and process options that could
be used to formulate the alternatives. It is not practical to assemble every possible combination, nor is it
necessary for the purposes of the alternative development and evaluation because many of the possible
combinations are similar in performance and cost. The intent of the alternative assembly process is to
create a set of alternatives that represents a range of performance and cost options so that the feasible,
effective and implementable alternatives can be comparatively evaluated against each other to determine
a preferred alternative while meeting the RAOs and addressing applicable VAP standards. Once a
preferred alternative is selected, changes to the specific process options within a given technology type
can be made during remedial design and subsequently implemented without compromising the remedy
selection process in the remedial alternatives analysis. Likewise, the remedy selection process would
be the same if areas identified in this analysis were remediated with multiple mobilizations.

Remedial alternatives have been assembled to span the range of GRAs identified in Section 3 including
no action, institutional and engineering controls, containment, treatment and removal. A total of five
alternatives, including a No Action Alternative, were developed.

The following alternatives were developed and are described in the following sections.

] Alternative 1 ~ No Action.

» Alternative 2 -Durable Covers, Institutional and Engineering Controls and Groundwater
Monitoring.

n Alternative 3 - OLM/TLM Excavation in Construction Worker Zone, NAPL Monitoring and

Recovery, Institutional and Engineering Controls and Groundwater Monitoring.

] Alternative 4 - OLM/TLM Excavation to Water Table, NAPL Monitoring and Recovery,
Institutional and Engineering Controls and Groundwater Monitoring.

L] Alternative 5 - In-Situ Solidification, NAPL Monitoring and Recovery, Institutional and
Engineering Controls and Groundwater Monitoring.

These remedial action alternatives are depicted in Figures 9 through 12 and are described below.

Alternative 1 - No Action: The No Action Alternative includes no remedial activities and will leave the
Site in its present condition. Contaminated media will remain in place with no treatment to prevent
further contaminant migration and will not provide any additional protection to human health and the
environment over current conditions. Site conditions will not be monitored to document the natural
attenuation or mobility of contamination. No action is required to implement the technology and there is
no associated cost. This alternative is retained as a baseline for comparison to other remedial

alternatives, but would not meet applicable VAP standards or be protective of human health or the
environment.

Alternative 2 - Durable Covers, Institutional and Engineering Controls and Groundwater
Monitoring: This alternative is intended to provide the minimum actions necessary to address risks to
site workers associated with soils impacted by MGP residuals. Similar to the No Action alternative, this
alternative does not meet all RAOs or address all applicable VAP standards and is retained for
comparison. Alternative 2 includes the following remedial technologies:
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Engineering controls (fencing and signs, durable covers) and institutional controls (land use

restriction for commercial/industrial use only, groundwater use restriction for potable or non-

potable uses, and a soil management/risk mitigation plan for future intrusive activities).

The surface soils (0 to 2 ft bgs) in paved areas of the Middle Parcel and on the area west of the

West Parcel do not pose a risk to visitors or Site workers, and the existing surface soils in these

areas constitute a current durable cover. For unpaved portions of the Middle Parcel, risks to

Site workers from exposure to surface soils are primarily driven by the benzo(a)pyrene

concentration at boring location HA-SB-E34 (see Section 1.6). Therefore, removal of the top 2

ft of soil in the area between the east edge of Pittsburgh Street and the East Parcel fenceline

‘between the northern property line at Riverside Drive and the sewer manhole west of boring

HA-SB-E10 is included;

A 2-ft soil cover in the area of soil excavation east of Pittsburgh Street.

Groundwater monitoring will be performed for up to 30 years using the existing monitoring

well network at the Site, which includes the following 21 wells:

o  West Parcel: MW-19S, MW-3DR, MW-4DR;

o  Area west of the West Parcel (east of Munson Street): MW-K09S, MW-K09D;

¢  East Parcel: MW-6, MW-7S, MW-7D, MW-8S, MW-8D; and

o Middle Parcel: MW-20S, MW-20D, MW-21S, MW-21D, MW-22S, MW-22D, MW-23D,
MW-24S, MW-24D, MW-25D, and MW-268S.

The components of this remedial alternative are illustrated on Figure 9.

Alternative 3 - OLM/TLM Excavation in Construction Worker Zone, NAPL Monitoring and
Recovery, Institutional and Engineering Controls and Groundwater Monitoring: This alternative is
intended to provide the minimum amount of remedial construction required to meet applicable VAP
standards. Alternative 3 includes the following remedial technologies:

Engineering controls (fencing and signs) and institutional controls (land use restriction for
commercial/industrial use only and groundwater use restriction for potable or non-potable uses
and a soil management/risk mitigation plan for future intrusive activities).

Excavation of OLM/TLM in soil to potential construction worker exposure depth of 15 ft,
backfill with imported clean soil, and surface restoration with paving, gravel, or vegetated
cover, varying based on current Site use.

Installation of a 2-ft clean soil cover between the east edge of the Pittsburgh Street paving and
the East Parcel fenceline from the northern limit of OLM/TLM excavation to the northern
property limit at Riverside Drive;

NAPL monitoring and recovery in up to 8 wells (Middle Parcel, West Parcel, west of the West
Parcel); and

Groundwater monitoring will be performed for up to 30 years in up to 13 wells, including:

o  West Parcel: MW-19S, MW-3DR, MW-4DR;

o  Area west of the West Parcel (east of Munson Street): MW-K09S, MW-K09D:;

o East Parcel: MW-6, MW-7S, MW-7D, MW-8S, MW-8D; and

o Middie Parcel: Up to 3 new groundwater monitoring wells installed post-remediation.

- The components of this remedial alternative are illustrated on Figure 10.

Alternative 4 - OLM/TLM Excavation to Water Table, NAPL Monitoring and Recovery,

Institutional and Engineering Controls and Groundwater Monitoring: This alternative includes the
following remedial technologies:
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n Engineering controls (fencing and signs) and institutional controls (land use restriction for
commercial/industrial use only and groundwater use restriction for potable or non-potable uses
and a soil management/risk mitigation plan for future intrusive activities).

u Excavation of OLM/TLM in soil that is present above the water table, to 2 maximum depth of
approximately 40 ft, backfill with imported clean soil, and surface restoration with paving,
gravel, or vegetated cover, varying based on current Site use.

= Installation of a 2-ft clean soil cover between the east edge of the Pittsburgh Street paving and
the East Parcel fenceline from the northern limit of OLM/TLM excavation to the northern
property limit at Riverside Drive;

] NAPL monitoring and recovery in up to 8 wells (Middle Parcel, West Parcel, west of the West
Parcel); and '

n Groundwater monitoring will be performed annually for up to 30 years in up to 13 wells,
including:

o) West Parcel: MW-19S, MW-3DR, MW-4DR;

o  Area west of the West Parcel: MW-K09S, MW-KO09D;

o) East Parcel: MW-6, MW-7S, MW-7D, MW-8S, MW-8D; and

o) Middle Parcel: Up to 3 new groundwater monitoring wells installed post-remediation.

The components of this remedial alternative are illustrated on Figure 11.

Alternative 5 - In-Situ Solidification, NAPL Monitoring and Recovery, Institutional and
Engineering Controls and Groundwater Monitoring: This alternative includes the following remedial
technologies:

n Engineering controls (fencing and signs) and institutional controls (land use restriction for
commercial/industrial use only and groundwater use restriction for potable or non-potable uses
and a soil management/risk mitigation plan for future intrusive activities).

n Excavation of OLM/TLM in soil that is present in the upper 20 ft, followed by ISS of OLM in
soil to a maximum depth of 60 ft which generally includes OLM impacts to the bottom of the
clay layer or the upper portion of the outwash layer). ISS swell placement will be limited to no
shallower than 15 ft bgs. The upper 15 ft will be backfilled with imported clean soil and surface
restoration with paving, gravel, or vegetated cover, varying based on current Site use.

n Installation of a 2-ft clean soil cover between the east edge of the Pittsburgh Street paving and
the East Parcel fenceline from the northern limit of OLM/TLM excavation to the northern
property limit at Riverside Drive;

= NAPL monitoring and recovery in up to 8 wells (Middle Parcel, West Parcel, west of the West
Parcel); and

n Groundwater monitoring will be performed annually for up to 30 years in up to 13 wells,
including:

o] West Parcel: MW-19S, MW-3DR, MW-4DR;

o) Area west of the West Parcel: MW-K09S, MW-K09D;

o East Parcel: MW-6, MW-7S, MW-7D, MW-8S, MW-8D; and

o  Middle Parcel: Up to 3 new groundwater monitoring wells installed post-remediation.

This alternative considers the use of ISS to remediate NAPL impacts. Including ISS increases the
maximum practical depth of remediation to the bottom of the clay layers, or approximately 60 ft bgs
(i.e., 20 ft below the water table). The alternative would be implemented with excavation to
approximately 15 to 20 ft bgs, then ISS to the bottom of clay or approximately 60 ft bgs where NAPL
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extends to this deep (not on Pittsburgh Street), leaving room for ISS swell, and leaving the upper 15 ft
(future construction worker zone) to be backfilled with clean soil. This approach would apply to both
the Middle Parcel and NAPL area west of the West Parcel.

The components of this remedial alternative are illustrated on Figure 12.
4.1 Evaluation Criteria

The remedial alternatives were subjected to a detailed evaluation against a series of criteria, which were
divided into two categories; threshold criteria and balancing criteria. Threshold criteria define the
minimum level of acceptable performance for an alternative that must be met for an alternative to be
considered eligible for selection, and include:

Overall Protection of Human Health and the Environment ~ This criterion must be met for an
alternative to be eligible for selection and is used to assess whether and how the alternative, as a whole,
achieves and maintains protection of human health and the environment, including the attainment of the
RAOs and applicable VAP standards. The overall assessment of protection draws on the assessments
conducted under other evaluation criteria, especially long-term effectiveness and permanence, short-
term effectiveness and compliance with applicable VAP standards. The evaluation of this criterion is
also based on the evaluation of how risks are eliminated, reduced or controlled through treatment,
engineering or administrative controls. Overall protection of human health and the environment
considers reduction in baseline risks and protection of human health and the environment from effects
caused by implementing the remedial alternative. This criterion is intended to ensure that the selected
remedial action alternative would:

[ Protect human health and the environment;
n Attain media cleanup goals; and
n Control sources of releases.

Compliance with RAOs and Applicable VAP Standards -~ Evaluates the degree to which an
alternative meets the RAOs and applicable VAP standards identified in Section 2.2.

The balancing criteria are used to weigh trade-offs among the alternatives that meet the threshold
criteria and include:

Long-term Effectiveness - This criterion is an evaluation of the long-term effectiveness of an
alternative in maintaining protection of human health and the environment after RAOs and applicable
VAP standards have been met. It assesses whether the alternative provides reliable protection over
time. This criterion addresses:

n Magnitude of residual risk remaining from untreated media or treatment residuals at the
conclusion of remedial activities; and,
" Adequacy and reliability of controls such as containment systems and institutional controls

necessary to manage the untreated media or treatment residuals which remain on-site.

The residual risk from treatment residuals or untreated media can be measured by chemical
concentrations or material volume remaining at the Site after remedial action is complete.

HALEY&:
ALDRICH 18



Reduction of Toxicity, Mobility, or Volume Through Removal or Treatment - This criterion
considers the degree to which alternatives employ removal or treatment technologies, as well as the
anticipated performance of the removal or treatment technologies, by evaluating the amount of
hazardous material removed or treated and the amount remaining on-site. The evaluation considers the

magnitude of the reductions in toxicity, mobility or chemical volume and the extent to which the
treatment is irreversible as follows:

Amount of impacted media removed, destroyed or treated;
Degree of expected reduction in toxicity, mobility and volume;
Degree to which treatment is irreversible; and,

Type and quantity of residual remaining after treatment.

‘Short-term Effectiveness — This criterion evaluates the effects of an alternative during the construction
and implementation period of the remedial action before and until the time the RAOs are achieved and
applicable VAP standards are addressed. This criterion addresses:

= Time until RAOs are achieved and whether any short-term risks are promptly addressed;

= Protecting the community and Site workers during remedial action by evaluating effects such as
dust or other emissions, visual considerations or transportation;

L] Protecting workers during remedial action by evaluating reliability of health and safety
protective measures during implementation; and,

n Protecting the environment during remedial action by evaluating potential effects on sensitive

resources, including disturbance to cultural resources and wildlife.

Implementability ~ This criterion evaluates the technical and administrative feasibility of alternatives
and the availability of various services and materials required during its implementation. This criterion
addresses:

= Technical feasibility as the ability to construct, operate and maintain the technology and the
ability to monitor its effectiveness;

L] Administrative feasibility as the ability to obtain approvals, rights-of-way and permits; and,

L] Availability of services and materials considering off-site treatment, storage capacity, disposal

capacity, equipment and specialists.

Community Acceptance - This criterion evaluates the issues and concerns the public may have
regarding each alternative. Impacts to or concerns of the community may include construction traffic
and noise, odors and site emissions, hauling contaminated soils through the community to the disposal
facility, degree to which human health or ecological risks are mitigated, among others.

Cost - This criterion evaluates the direct and indirect capital costs required to implement the alternative
as well as the projected operation, maintenance and monitoring costs. This criterion addresses:

= Direct costs, including expenditures for the equipment, labor and materials necessary to
install/perform remedial actions;

L] Indirect costs, including expenditures for engineering, administrative and other services
required to complete the implementation of remedial alternatives; and,

. Periodic operation, maintenance and long-term monitoring costs.
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The costs of the remedial action include the direct and indirect costs. The operation, maintenance and
monitoring costs have not been discounted for present worth, but are presented in total present day
amounts for a 30-year period. The estimated costs provided for the remedial alternatives have an

accuracy of -30% to +50%, which is typical for an alternatives analysis stage. Costing detail is
provided in Appendix B.

4.2 Evaluation of Alternatives

The results of the alternatives evaluation through comparison to the eight criteria is presented in Table
Il and discussed below. A relative scoring is used on Table I to provide a relative ranking of the
alternatives. The numeric scoring for the various criteria ranges from 0 through 4, with a score of 0
indicating the criteria is not met and a score of 4 indicating the criteria is substantially achieved by the
alternative. The scoring is not intended to identify the preferred alternative, rather, it provides a semi-
quantitative means to illustrate and compare the relative benefits and short-comings of the various
alternatives. This evaluation assumes that the property use remains industrial.

4.2.1 Alternative 1: No Action

The No Action alternative does not satisfy any of the RAOs nor does it meet applicable VAP
standards and is not protective of human health or the environment. This alternative is the
lowest cost to implement as there are no remedial actions implemented.

4.2.2 Alternative 2: Durable Covers, Institutional and Engineering Controls and Groundwater
Monitoring

Implementation of engineering and institutional controls mitigates potential risks associated with
direct contact with impacted media thru installation of durable covers, implementation of a soil
management/risk mitigation plan, groundwater use restrictions, and land use restrictions.
However, this alternative does not remove or treat any OLM/TLM impacted soils and does not
address the potential migration of NAPL or the potential leaching of COCs from soil to
groundwater. As such, Alternative 2 is not considered to be protective of the environment and
only marginally meets some of the RAOs and VAP applicable standards. Additionally, despite
the implementation of engineering and institutional controls, the presence of OLM/TLM in
shallow Site soils within the construction zone will continue to pose a potential risk to
construction workers, even with the implementation of a soil management/risk management
plan. The cost of this alternative is estimated at $1.3 million.

4.2.3 Alterpative 3: OLM/TLM Excavation in Construction Worker Zone, NAPL Monitoring
and Recovery, Institutional and Engineering Controls and Groundwater Monitoring

Excavation of the top 15 ft of OLM/TLM-impacted soil mitigates the potential for construction
workers to be exposed to impacted soils during maintenance or future infrastructure
improvements. This alternative will remove approximately 30% of the identified OLM/TLM-
impacted soils at the Site, and will remove former MGP structures containing MGP residuals
including the tar wells, tar settling tank, tar separator, and the upper portion of the gas holders
in the Middle Parcel. However, a significant proportion of OLM impacts will remain, which
are mobile and are a source of COCs to groundwater. Inclusion of NAPL monitoring and
recovery wells may address potential NAPL migration off-site. RAOs and applicable VAP
standards are partially met with this alternative and to a greater extent than Alternative 2. This
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4.2.4

4.2.5

alternative will have moderate impacts to Site workers and the community during excavation
and off-site hauling of impacted soils and will required phased construction to accommodate

active facility operations and infrastructure. The cost of this alternative is estimated at $18.3
mitlion.

Alternative 4: OLM/TLM Excavation to Water Table, NAPL Monitoring and Recovery,
Institutional and Engineering Controls and Groundwater Monitoring

Excavation of OLM/TLM-impacted soil above the water table (up to approximately 40 ft bgs)
will mitigate the potential for Site and construction workers to be exposed to impacted soils
during maintenance or future infrastructure improvements. This alternative will remove
approximately 85% of the identified OLM/TLM impacted soils at the Site, and will remove
former MGP structures containing MGP residuals including the tar wells, tar settling tank, tar
separator, and the gas holders in the Middle Parcel. A portion of OLM impacts will remain,
which are mobile and are a source of COCs to groundwater. Inclusion of NAPL monitoring and
recovery wells may address potential NAPL migration off-site. RAOs and applicable VAP
standards are partially met with this alternative and to a greater extent than Alternatives 2 and
3. The proportion of OLM -impacted soil that will remain in this alternative is significantly less
than in Alternative 3; as such, this alternative is expected to result in a greater reduction in the
potential for NAPL migration and COC leaching to groundwater. This alternative will have the
greatest impacts to Site workers and the community during excavation and off-site hauling of
impacted soils and will required phased construction to accommodate active facility operations
and infrastructure. This alternative is also the most prone to delays or extended construction
schedules due to river flooding potential between November and May. This alternative has the
highest cost of all the alternatives estimated at $44.6 million.

Alternative S: In-Situ Solidification, NAPL Monitoring and Recovery, Iunstitutional and
Engineering Controls and Groundwater Monitoring

Excavation of OLM/TLM-impacted soil in the upper 20 ft and solidification of impacted soils
to a maximum depth of 60 ft bgs will mitigate the potential for Site and construction workers to
be exposed to impacted soils during maintenance or future infrastructure improvements. Use of
ISS to address OLM-impacted soils allows for a larger proportion of source material to be
addressed as compared to excavation. This alternative will remove or treat approximately 90%
of the OLM/TLM impacted soils at the Site, and will remove former MGP structures
containing MGP residuals including the tar wells, tar settling tank, tar separator, and the gas
holders. A portion of OLM impacts will remain, which are mobile and are a source of COCs to
groundwater. Inclusion of NAPL monitoring and recovery wells may address potential NAPL
migration off-site. RAOs and applicable VAP standards are partially met with this alternative
and to a greater extent than Alternatives 2, 3 and 4. The proportion of OLM -impacted soil
that will remain in this alternative is significantly less than in Alternative 3 and Aliernative 4; as
such, this alternative is expected to result in a greater reduction in the potential for NAPL
migration and COC leaching to groundwater. This alternative will have moderate impacts to
Site workers and the community during excavation and off-site hauling of impacted soils,
although less than Alternative 4, and will required phased construction to accommodate active
facility operations and infrastructure. This alternative is somewhat prone to delays or extended
construction schedules due to river flooding potential between November and May. The cost of
this alternative is estimated at $44.5 million.
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VAP APPLICABLE STANDARDS AND REMEDIAL CONSIDERATIONS
EAST END GAS WORKS SITE

CINCINNATI, OHIO

Applicable Media Pathway / Exposure Route Receptor Comment
Standard (1)
VAP GNS and GNS Soil Direct contact, ingestion, Current and future Must consider relevant standards related to current and reasonably
with MCA inhalation of particulates land users anticipated future land use and potential receptors: Residential,
Commercial, Industriai and Construction Worker scenarios.
Vapor intrusion to indoor Air inhalation Future residential Indoor air sampling data indicates no current risk to current land use
indoor air land users but potential future V! risks may remain associated with possible fut
residential land uses, and related to near-surface MGP residuals (OL
TLM, NAPL) . Ohio EPA May 2010 Guidance “Sample Collection and
Evaluation of Vapor Intrusion to indoor Air”
POGWMPUS Groundwater | Future groundwater users Groundwater This is an anti-degradation rule that protects currently unimpacted
resources groundwater from future degradation.
Potable Groundwater | On-site potable and non- Current and future Groundwater must meet VAP unrestricted potable use standards
groundwater use potable groundwater users land users (UPUS).
standards
Non-potable Groundwater | On-site non-potable Current and future Non-potable use of groundwater must pose no unacceptable risk to
groundwater use groundwater users land users receptors.
standards
NAPL standard Groundwater | Potable, non-potable Current and future | VAP rules (3745-300-08(B)(2}) indicates that the presence of NAPL ©
groundwater users and land users and off- groundwater is indicative of an UPUS exceedence. Further, BUSTR
ecological resources site users, Chio rules, incorporated into the VAP standards, require the removal of
River product to the maximum extent practicable.
Groundwater Groundwater | Contact with groundwater Current and future Response requirements are based on groundwater classification, sof
response through applicable potable on-site and off-site | of the contaminants (on site, off-site, or mixed) and presence of an
requirements and non-potable groundwater urban setting designation. Additionally, groundwater exceeding UP!
groundwater uses receptors (e.g., Ohio | that emanates into a surface water body adjoining the property trig;
River) assessment of impacts to the surface water body.
Pathways / Soit, All potentially complete Current and future | Evaluated through sampling and analysis and {if needed) a human h
exposure routes Groundwater, | pathways, if any, not land users risk assessment (HHRA), following VAP rules, for current and reason
not considered by | and /or Soil considered in GNS or UPUS anticipated future land uses.
GNS or UPUS Gas calculations




ZJ0T a8ed

Yuply 3 Asjey
suone[nie? sen SNdN 40 SNO
'$asn pue[ aaniny pajedniue SNdN 10 SND us paJapIsuo? 110§ 10/ pue | Aq pasapisuod oy
‘parenieas paunruialap Alqeuoseal pue JUaLNd 104 ‘s3I gyA Buimo]|0} ‘(W HH) IUDLSSISSE ysil si9sn puej J0u ‘Aue 1 ‘shemyied | Jalempunols $33n0J aJnsodxa
60-00€-50£€ IVO 33 Jou 3Aey 359y [ 3q 01 ‘oN yijesy uvewny e (pap #) pue sisAi pue Sund ySnosy1 p 1223 {240y PUE JUBIIND a9)dwod Ajjeiuaod py ‘pos / shemuyled
ApOq J3)em 33eLINS 5\] 0} $12edLLI JO JUIWSSISSE [fEXT]
51988113 Aysadoud ayy Sujutofpe Apoq Jajem aoepns e ojul $91RUBID Jey) | 01yQ “3°3) sioydadal 535N 131empunoJs
SNdN Buipasdxe Jayempuno.d ‘Ajleuonippy uoneudissp Sumias uequn 121empunoid 3jgei0d-uou pue sjuawaJnbas
‘pauluIzIep ue 0 32usa1d pue (PaxiW 10 ‘33is-40 ‘3)(S UO) SIUBLIRIUOD Y1 4o |  BUS-HO PUE 3Ys-Uuo a|qelod ajqeadde ySnosyy asuodsal
01-00€-SPLEJVO 3q 03 ‘oN 92UN0S ‘UOIIEIISSEY J31eMPUNODIT U paseq ase sjuawainbas asuodsay | aumng pue Juaund 131eMpUN028 IIM 10BIU0D | J9IEMpUNOID 133eMPUNCIY)
*3|ged13oed JuaxXa WnWiXew ayjy 03 npoud JERT
{e)e)o)eT *5]0J1u0> Sulaauidua 934} JO |EAOWRJ BYY 31Inbas ‘SpIepuRLS dyA Y2 OIUI pajesodiodul 'safns OIYQ ‘s13ash s $221N053J |22180[023
-6~ L TOET OVO 10 [euonnlnsut Y1SNG 4BYLN] 3IUAPDIOXD SNdN UR JO DAIRDIPUI 51 1S3BMPUNDIF | -0 pue $13sn pue| pue siasn Jajempunoss
Pue 80-00€-SPLE VO pue ‘uoieIPAWa s oN U0 14N 0 2oussasd ayl 1eyd saredipul ((Z)(8)80-00E-SYLE) SN dVA | 940Ny pue uaLn) a|qeiod-uou ‘a[gelod | Jdempunol piepuels 1dvyN
annoe “1dyN spiepuels
§0 [eAOWAL SPALY '5103d2334 S1asn pue) 435N Jajempuno.3d 3sh Jaempunois
60-00€-SHLE VO me suopoe vmwﬁ oN 01 514 9|qeIdaddeun ou 3sod SN Ja3empunoss Jo asn sjqejed-uoN | 3iNng pue uaLN) 3|qe10d-uou 3Ys-UQ | JS1EMPUNOID 3)qe0d-uoN
uonRey 1 L]
'0T-00€-SvL€ splepuels
JVO Ul paguLIasap se “(sndn) $13sn pue| $13sn s21EMPUNOIT 3(gejod asn 1a1empunosd
80-00€-Sp.E DVO | paanbas sjuawiaiinbaly oN spJepuels asn ajgejod PaIdNIISAIUN JyA 199 1SHUL ISIBMPUNQID | 3INRENJ PUE JULIND -uou pue a|qe3od ays-uQ | J3BMpPUNCIY ?|qe104
asuodsal 191empunosg "UO(jepesdap 9ININJ WO} ABMPUNOSE 5924N0S34
{Q) 0T-00€-5¥2E DVO oN pajoedwiun Apuasing s39910.4d Jey3 ajn) uoiieper3ap-izue ue siSyy), 13}EMpUNoIO 5195N 11EMPUNOIF auning | J21eMpuUnoly SNdINMOOd
Al 100pu| 03 uoisnilu| Jode Jo uonenjea
pue uol3ad[|0] 3dwes, 3dueping oTOZ AW Yda o140 * {1d¥N ‘Wil
slasn ‘IN70) S|enpISal dD 30ByINS-123U 03 PAJE|A] PUEB 'SISN PUE| [B1UBPISL
{nnyeXT)() 34n3ny 4oy paiinbaa 21nyny 91q1ssod YUM PIIBIJOSSE UIRLUSI ABW SYSH |A 103Ny [enuatod 1ng S13sn pueg 21e Jooput
£L0-00€-SPLE DVO SUOIIDLIIS3L BSN pue oN ‘S13SN PUB| JUILIND 0} 351 JUBLIND Ou s3jedipul 2xep Surjduies Jie 100pu| |e1tuapIsal aining uonejeyu| Ay Joopuy| | 03 uoisniul Jodea
{A1231 suoaIsal
puE uonRIPIW
80 3AIOE) sivsn “SOMBURDS J3NJOM UOIIINIISUO) PUE |BLIISNPU) ‘[BIDIBWWOD
-00€-SvLE (IVO) 3p0D 3.N10§ PUE JUB1IND ‘|eiuapisay :s1o)dadas |BIIUIIOd puE 3sn pue| sunlng palediiiue 51350 pue| sajenxped Jo uonreeyu! VO yIM
dAjRASIUILIPY 014D 104 palinbay Apawiay oN A|qeuoseal pue Judnd O} P3JE|SJ SPIEPUR)S JURAD|DL LIPISUOD ISAIAL | 2JN1NJ PUB UBLIND ‘uonsaBul ‘19RIL0D I0341Q oS | SND pue SNO VA
(z) uonesspisuod P2 (1) piepuess
23u24349y AJoje|nFay uone|paway Apusaun) piepuels WUBWWO) 101daoay arnoy aunsodxy / Aemyied etpay s|qeddy
OIHO ‘ILYNNIONID
3LIS SHYOM Sy N3 LSV3

SNOILYHIGISNOD TVIGIWAY ANY SQHVANYLS 318vII1ddY dVA
13189vL



7oz 88y

WUPlY g AdjeH

‘UOJJRIIPISUOT YIBS JOJ PIOU piepueys 3|gedljdde |EnpIAIpUl 3y} JO UOEN|BAD UG paseq 3. SUOIIeIapIsLod UoRepaway ()
P)(d) £0-00€-SYLE DY( Ul passnIsIp d.ae spiepuels dqedijdde jo uoneuiuuasq (1)
Spiepuels asn 3|qelod pIroHIsaLun — SNdN
SPARPUEIS SASN 3|EIOd LI J}RMPUNOID JO UOHDBIO0LJ — SNAINMDOd
jusuasnipy (eanuayd AVNN - YOW
PIBPUEBIS |E3LIBUWINN DL3UBD [edIWaY] 3[BUIS gYA — SND

1$9I0N
d3a1 3Y3 pue sueg
40 doy ayis ay3 usamlag
P3133]102 udag
aney elep wBIYNSy | pajediiserul usag
9SNRaQ PAUILI3ISPUN 10U 2aeY jueq $13s5n
(3) sis103deda) | jo dog pueidn ayy *$3jNJ POUIB)DI 3Y] Ul PRISI| SpIepURYS 21NN} 10 JU3IIND 13180
60 pue ‘{H) pue (T){v) 11804023 03 spoediu puoAag spedun 1330 pue "s[aAd] Suiuaalds (ENS0(0I3 § uotFay ydI SN, SIFWSSISSY [enyualod pue stemyzed sunsodxa EXLITHIN $22JN0S3)
80-00€-SYLE DVO Joy [enyudzod ayy —umouufn sty (£2t80]033 Buianpuoy) Jo Azueping,, Syd3 OlYQ SIUI4331 03|y | S3dsnosas e2180100] | yYi|edy uewny pue (ed180[0d3 / uawipss 1e2130j023 01 %514
(z) uonesspisuo) 39 () piepuesg
2JuI913y Alojenday uoljeipaway Apuaain) piepues pUCITIITTLSY J01da3ay ajnoy ainsodx3 / Aemijzeq epay s|qed|ddy
OI8O ‘LLYNNIDND
JLIS SHYOM SVD aN3I LSV3

SNOILYYIAISNOD TVIgINaY ANV SAYVANYLS 318VINddY dVA

137avl



53071 3deq

xspxda)"BuIuaaads ABojouydal |1 IqeL\SaqeL\SISA|euy S|y |eIPaWay\SIl Hd MO33 dINQ - LPOEE\SLIITOYNd\'D

Y21py A3jeH

“KIes5393U S UOREBIL
1 BUILLISIBP O} UORDNYSULD Bulping
(S191X3 51 A B1oyM . ASH 21NNy 204 papasu aq u_sw; Juswssasse
Mol SIS}IOM J00pU) 10§ BBJD ¥SI| uoisnuzul Jodea ainyn) 10} Oy Buissaippe UO[SNIUI JodeA Y "UOISTUIUS JodEA
S3INJONIIS DININY JOJ) A .
paaoxa Jey) SUOHEUsoUoD JueuIBUOY|  spoddng sz uoishaul Jodea aonpal o} Jo sl sjeBiiw 03 uononnsuca mau Buunp
seb (|0s 10) 3|qeddde pue uondMIsUoD| usAcld uUssSq SABY SSUBIGLISLI UOIJEPUNO) pajEjsul s1auy a)q dui pue s19
MmaU 10} ajgejusus|dwi Aipesy ‘uonangsuod Buunp Adauico payelsul § pafeids Buipnjoul swaysAs pashel-iniN siseg uoishiu| Jodep
“9|qel Jajem 8y} aaoge
SJI0S Ul SJUBUILIEIUOD JO UOEZI|IOW JO): *S|I0S BOBKNSANS SY} YIM JOBIUOD
|enuajod Guidnpal SNy} uonesyul 2Inpas Joauip sjusAasd JBY) JAILE] (BJUOZUOY & siou0d Bupasuibu3
A 07 ‘Jenusjod ainsodxs jos ssaippe|  ‘juswaAed SB 4ONS ‘19400 Atjiqesuwad| apiaoid SI0A0O ajgeIN( 'SI2A0D paJssulbud
Ajaanoaye o) luswdojaaap ainny MOT "SISNIOM UOHONIISUOD PUR SISHIOM pasafe|-pinw o 'sisaco alebaibbesios
10} S|0JIUOD [BUCKMIISUS Y)IM UOHRUIGIOD| 3ls [eRIsWWOd/BISHpUY; AQ S)IOS A)IS ‘suonepunoy Buipling Jo sadesspiey
ut pasn 34Ny 'paaed Apealje sl ease| pajoedu o) aunsodxe |efusjod BunebRiw ‘Buiaed mau ‘Buippng pue s d
Apmis 3y} Jo yonwi - 3|qejustuaidw Ljiseq 30 Oy Buissaippe 30 suesw aandayy Bunsixa spnioul Aew S13A00 3|qeING $J2A07 3|qeIng
“aoe|d "eIpaLl ||B O} ¥SH SINS0uxe Bupnpal
A 07 u Apealje suoisiaaid Anoas pue asn| 10} SOy Buissaippe spoddng “palojiuow ‘splezey |epusiod o) Hafe|
AjIoe) JUBLIND YyMm 3)q)edwo] sjeusiew pue pauejweld Ji jlos o) sainsodxa|  pue $88008 JudAsid 0} BRIE PA)EUILIBIUOD)
PUE SIOJOBJIU0D [BO0] UNM Biq yoeup BupeBiiw je sAoaYS Jeymauos punole pase;d JauIeq [edisAyd subig/ Buous, ayg
‘SO Buiyeaw o} ajnguyuco Apoalip 1ou
$80(] "SUOJOE [2IPaLId) JO SSBUSAIDSYS
A SIEISPON 01 MO "8INSO[T UBD JO ISISUOD, PUE SUONEBIIUSIUCD Ul SPUS) JO3UOW "SjUeLWEUoD
10U S30P J2Y) 2ARRUISKE Aue o ped ues ‘JoAamoy 'elpaw Aue J0j SWN[OA JO| 0 ucheiBilu pue suolenuasuCd ‘9auasald
e Ajuessadau pue d(qejuswaidws Aipesy| Anjiqow 'A1vixo) BudNpas je aAaaYs JON 312N|EAS O} SWI} JSAO S|jdm JOHUOI Bunoyuop
‘uononsuo? Buunp juswabeuew
|10S O} pajejas §|0U0D ABjes
puB Yijeay pUe |BJUSWUOIIAUD [BUOIPPE
A Mo 10} paau 0} anp sucielado a)s 0} ‘spuaarosdu
Pale[al SANIAINOE BAIShIU) BINJNY O 510D pue asueusjuiew ‘suojeiado Ayj1oe} S|0UOY) [BUCHMNSY]
psppe salinbal ‘JeAsMoH “s|gejuaws|duul "UONONASUOD B)IS 3NNy JO BuioB-uo poddns 0} Alessadau saiaRoe
Alubiy pasapisuod pue aonoeid|  UaAS Ul Jlos papediwl 0} ainsodxs sininy aajsnuul 2.y Joj ued Juswabeurw
uowwoo sJe sued yuawsbzuew (0§ |enuajod Bunebyiw Jo Oy sassaIPPY| NsH wial-Buol B jo uonejuswadw] ueld Juswabeurpy 0G|
‘uonansuod Buunp Juswabeuew ‘BIpaW ||© 0} ysu ainsodxa
Jros 0] pajejal sjonuoo Agjest  Bulonpal Joy sOvy Buissaippe spoddng
A o1 PUB }[eal pue [EJUSLULOIAUS [BUONIPPE "S3INIONNS ININJ Ul S UOISIUGUL JodeA *Aouedno20 JO UoHONIISUOY)|
o} pasu o} anp suoyesado ajs 0} 10} sjoUED BuusawBus Yim uojeuIqued|  AMIONNS 21N Joj suonen|eas uonebiw
PaE|D) SHNIAIDE SAISNIUI UMY O] S)SO0 u) asn osfe ey ‘swsiuyosaw| uoisnujul Jodea pUe ‘SUOHOUISS) UOIBARIXD)
pappe sannbal ‘JanamoH “sayempunoib]  aaygessiurupe ydnosy Jejempunoib pue ‘suonosal asn Jajempunolb Buipnjoul
pue [10s 10} e|qejuswajdun Ajipeay| 1i0S ©) 2INS0AXS J04IP YWl O} PAYOIPT SUOROLYSAI PUE 'SUOKIPUOD 'SUBUSADD]  Suoye)iwly 98 AHAROY/S0IION peaq
(UosHedwos —impe ] YORSY ON
AUIBSE] JOJ) A 1809 0N Juswiajdwi o} Apanoe oN BAIOBYS ION Buirojluow Jo ‘sapebysaaul ‘[eipawsl oN
Ayjiqejuewsjd
(N/A) pouieyey 1500 dalEleY AANJBHISIUWIPY PUe [BDIUYID) SSOUIAIIHT uondiioseq yoeouddyyABojouysa] U010y asuodsay jesaue
elej) Bujuesios
OIHO ‘ILYNNIDNIO
3LIS SHUOM SVO ONI LSV3

ONINIIHOS ADOTONHOIL TVIAIWIY
1nanavi




30z adey

xspedly " Buiudauns Aojouyoay 1) 91qe1\sa|qel\sIsA|BuY Siy [2IPAWSYH\SI Hd MO33 3%na - LP06E\SLIIOYIVO

YILPIY A3leH

ubiy

‘yauas} AJaAaoR1 Td¥N
© Bulonusuod o} sabuajeyd asod |Im

Jey; Buidid pue sa:nONNS O JueULwal

3q A3 (1% 2194 pue ‘ajdanI pue

11} SUIBJUOD HUEQIaAl B} O} juadelpe sys

2} Jo abpa waynos sy sabuajieyd

|eajuyoay uedyubis sasod pajesBiw sel

TdYN BY) Ydtym Buoje aseuns yooipaq
ay) 0} ut Aoy o} paau auy pue (3034 0L 1
0} dn) youaz ay} Jo Ydap syl "payesul
aq pINCI YouaJs) AISAGOR) B B18UM
SEBaJe 8U) LI PINOM SIY) “SAISUSS
uoneIqia AIdA S Jey) aNs syy Jo a6pa!
UJBYINOS BY JE SIMONIISBUI (EORLD
‘@AIIISUAS Y} 0} anp Bjqejuaa|dl

8Q JoU pinoM I "AlARBASIUIWPY

‘aYis iy} 1e sseuaAnayo|
SI 3WI| PINOM AINUIRIOD Yous))} 0}
Suolelw [E01UYOS} U HO0IPAA MOjlRYS
ojut youaly e Bulj[eIsur 03 SAIDRPUSS BG
10U pinoam Yo01pag o} yidap ayL Hoolpeq
PoINIOBI MOJ[RYS U) PAAJBS]O U3q oS|e
sey dYN ‘Jeasmoy ‘sisodap ysemno
ay) Ul 1dYN Bundaciajul e sAncsy3

‘Buidwnd Ag Aieacosl

104 MO||E pUE UoNEIBIL TdYNQ 1deossuy|
0} stasu A1paooal pue Budid uonoaod)
TAYN UM Uouas ajgeduuad Snonumuo:

youaly - Aisaoosy TdvN

ubiH

‘llem JaLIeq SNONURUOD
& Bunonusuoa o) sabua)jeyd asod M)

1ey) Buidid pue sa:njoNs gO JUBUWS)

aq Alexl 1M 218y} pue '3jqqns pue

11 SUIRIUOD YUBGISAL B4) O} JUBJE(PE B)IS|

sy} Jo abpa ussynos ayy "sabusjeyd

(2a1uy33) ueoyubis sasod pajesBiw sey

TdYN 8u} yaiym Suoje a2BynS 5001paq
sup 03 ul ey o} pasu ay) pue (193] 0L L
0} dn) jlem sy jo yidap ayL “pajieIsul
aq PINod [{em 1313eq |E0IUAA B 3I3YM
seale ay) Wi} pInom siy] "SANISuUas
uoneIqia AI9A S1 jey) ajis au) jo sbps
UISLINOS B4} JB SINONJISeIUl [BINLD)

‘BANISUSS By} 0} AP djqeiuswusidLLlf

34 JoU PINOM SIY} ‘AjBAnEASIUIWPY

‘S1IS SIY} JB SSTUBAIDSYR
S Jwii| PINOM AUNURUOD ||BA O SUOhENWI
|e21uy93} Y4, “uoponjsued Bulnp paiinbas
3Q PINOM AINUHUOD |[EM JO LONEILUBA
*moj} JayempunoiB Bunaalipsl pue 1dyN

10 uonesBiw azniny Bunebniw us sagosyg

-abreyosip

P30JUED IO ‘UOHOI||0D "JUSIUIBILOD 10}
0]} 18)empunoiB 1o811pa1 20/puk Jdadseju)
pue uoneiBiw TdvN fesore| Jusaad

0} (s||em a)1d Jeays se yons spoyisw
UORINNSUDS BQRNS JAYL0 JO) [eus)ew
Aungesuwad mof e uym Bulusoeq pue Aunis
spuojuaq Aq papoddns youas Buieaeoxs
Aq pajeisul |lem Aygesunad moq

[1EM J3lseg [EIMIA

JuBWIUIBIICD

{NZA) pouleisy

jso) eAesY

LTI
SAIJRASIU|WIPY puUe [E3jUYdS L

SSBUBAIO3YT

eI} BUjuesIng

uondl0seq

yorosddyABojoutoa)

uoNoY esu0dsay {BIOUSSD

OIHO ‘(LYNNIONIO

IS SHYOM SVYO ON3 LSv3
ONINIIHOS ADOTONHOAL TVIGINIY
nanavi




§J0 g adey xs|x-day~3uluaasng ABojouydal )| 3|qeL\sa|qeL\sIsAleuy SV [RIPAUBY\S]| Hd MD33 NA - LEOGE\SLDANOUI\:D
yauply AajeH
‘suolessdo Aioe) panunued
PUB UONB30[S1 J10/pUE uoloajosd
SINONNSEIU) 8}EPOWIIOIDE O} paseyd
20 0} PASU PINOM SAYAIOR UOIIEABIXD
'|a048d S|pPIW Y} UO ainponnsesul
2oBUNSgNS dAloE pue suoneiado Ayjloe)
BMIOE 0} 9A( "SPOLAd UORONNSUCD
SIGE(BAE JILUI| UED SUOIOLISS) Suoljesado
wieid sef pué jeusiod Buipooy oAl
"IOAOMOY '[90JBd ISIAA A} Jo uood
A ybiy 0} sjesapopy € Jo uoleipawal 10} pash Asnomaid jeaowsy
sem yoeosdde Je|iis B Se ayis ay)
e e|qejuswa|diul aq 0} UMOU S) Bjqe}
191EM B} SACGE uopeARdX3 ‘Allanonpord|
aanpal uea Aioeded saueydadoe Ayoe)
Aitep '1ansmoy ‘|10s pajeAeIxs U jdaooe,
0} 9jqepeAe aJe saNI|ioe) [esodsip ajis
-4Q uoyeelsul wajsAs Bunoys sadwey
UBD YIiyM SUOHONASAO Boeunsqns
UMOULMUN PUEB UMOU3 JO Souasald auy) ‘lesodsip ||ypue]
pue ‘3qe] JBJEM D) MOJIQ Uo)eAedXa payiwsad [eo0] Joy ays-yo pauodsuel)
‘ysdap Buisealour ypm | ‘EIPSW ||B 10} SOYY Buissalppe S)I0S PaJeABIXT 9|(B} JA)eM Bl SA0qe
AINOUNP 2y} Jaaemoy ‘ABojouysa)f spoddng "EIPaL PIJRUILIEILOD JO BLINIOA W11 Jojpue WO Buuieluos sainjonis
ajqejuawajdut AjISes ue s| uoneaeox3| pue 'Aypgouw ‘Ajoixol Buronpai ye aAnosyg uoneAedX3 mojleys
*pa|(EISUI 2q PINOI [[oM JAYM SUORBID]|
‘SIuBUUIBW|  BUE )W BINJANASEHU] [EONLO ‘DANISUSS
pue uonesedo wue) Buo| aanbai| Buysixe aiaym a)s ayy jo uoiod urBYNos
Ao i wesbosd K19A0221 Y14y auL ay} Uy pANWI| 9 [itm SSIUBAIORYS
‘SUJBIUG UOKBIGIA O} 2hp aImjonuyseul| lIom A1aA0031 4yN "areudosdde
A 3NBISPOIN 0} MO 12O1NLO ‘SAJISUSS JO B3JE B} Wl pajiLLI| s1 A19A0031 dAISSEd JO SAIOR JBYIOUM JUBWUIRIUO)
aq Aew YN Joacdal 0} Atiqy "ays ay) aUILLB)3P 0} PUEB BAINIBYS 3 O} S|BM
O SBAIB BWOS UI'J00IP3Q Q) PajEISU]  AI9A0OS] TJWN 10} Alessanau Lonelbiw]
aq ued s(|am Aeacday saniamoel (equajed Jo sauoz pue Aynqeisacoas TdyN
pue sainonss aus Bunsixe uo yoedw 10 JUBUSSASSY "OvY UoleIBiw 1dvYN
Jewluiw SABY PINOM PUB ‘sjeudjew|  Buissaippe spoddng ‘jom ayy Jo AuRIA ‘lesodsip 8)ISHO pue uonood
pUE 10J0BIUOD [BD0] YYM B|q 1dur| 3y u 1dvN 3liqow Ajrepuajod Bundaossiui| 1o} a0eURS aY} 0} 1d¥NQ oseyd sjeredas {anyoy
S1 §(|om A29AC0DI B JO UONONISUCD| pue TdYN JO swn(oa Buionpas e aAnoays diund .o ||eq 0] PaSN S|I9M UOHIBAXT| IO BAISSEY) SIIAM - A13A0DSY TdVYN
150 aAnE|aY Aingejuaiue;dwy EEEREFNEETE]
INIA) pauIRISY BANEIIS|USIPY PUR [BOJUYDD ] uonduosag yseosddysABojouyday uonoy asuodsay |Bleuss)

epejln Buiueslds

OIHO 'ILYNNIONID

LIS SHYOM SYD ON3 L8V3
ONINZFHOS ADOTONHOIL TIVIAIWIY
11378vL



SJo v afed

xspeday BuIuaz1d AS0joUYI3L ) |qe \SSGEL\SISA{EUY SV |EIP3WRY\SII Hd MO33 N - LYOEE\SLIANO¥I\D

2Pl Azley

ajzIopoR

‘suoyesado A)1oe) panunuoo
pUE UORED0|3) JO/PUE Uo)Iaj0Id

BINJANJISBIUI IBPOLLLIOIDE 0} paseyd)

2q 0} pasuU PINOM SIYIAOE UGRBABIXS
'loosed SPPIN SY} U0 ainonmselsul
@oelNSgNs aaloe pue suonesado Ajoe)
AR 0} SN( "$2INJONAS JO SUOIONIISGO
30 jeaowal soud a4inbal Jo seare:
awos u; Juswdinka sy Jo Aypqepns auyy
W] PINOJ SBINJANAS PUB SUCHIONNSYO!
aoeunsqng “Ajjeuo)bal s|qe|!

8Je JuaLwdinba pue sJ0}0BHUCO PAEND

'S9US JOW U0 ABojouyosy | Y

pasn AJUOWWIOD B SI pue 3jqIsesa)
AlpAnesisiuiwpe pue Ajealuyoa) s §Si

“se1empunolb

0} SUBUILLRIUQO Jo Buiydea) Bugiwig

pue uonesBiu I8 1/WT0 Joj enusiod

auy) Bupebmw ‘sseyd 4yN oy Buneuiuie
30 SuBatl BANOBYS UE s) 19| SeMNo auy|
0} sj10s pajoEdWl W1L/W1T0 Jo SSI "sedhy
110s Jeuas ul djqeasiyse A)|eisuab ale 183y
09 03 syidep pue ‘ejens Ae pue ||y Jejnus|
Ui JRUUIDUID Ul BYs O 1890 Jayjoue

1 paiidde Alaagoaga uaaq sey §S|

1OBIU0D Jajempuno:b

PAJILY YIM XIREW POAYIPIIOS B UL

s|ios pawedwi ays Buiurejueo Agaisy) 'sjos
PSJBUILLBIUOD LU JOBJUOD JSJEM SONpal
pue Ajpgeawuad sonpai o) sabne ssjawelp
abe| Buisn syuabea) BuAupIos yum ays

-u) 1994 09 0} dn syydep o) ssade| Aejo pue
1l 3ul UM 110 papedwl-WILINTO XIN

Juswieel |

molleys - BUIIN jog
10BNy 2JA (SSI) UCREOWIPIIOS Nhg-u|

ybiy

‘suoiesado

Ajioe) PANUNRUO? PUB UOREDO[SI

10/pue uoiasioid aunjonuselul
?epowwodoe o} paseyd aq 0}

PI3U PINOM SBIAIIOE UCHRABOXS ‘|[801ed
BIPPIW 2U} UO JINjaNISesUl I0BUNSANS|
aAljoe pue suohelado AHjIoe] SANIE O)

anQ ‘suonesado Guuoys pue uoleABIXaf

BY} Ul PBAJOAUL SIS%IOM B)IS 0) plezey
Mayes yby e wesaidas suoneneoxs

40 Yidap ayy pue |epuajed Buipooy

JSAIY "3INJONJSEIUL [EDIO 'SANSUSS
pue sbuip|ing AgJeau uo sjoaye

puE SjuawaAcw punoJf jusseipe ul
11$3) ued ysiym suonessdo Buusiemap
pue Bupoys jueaiubss ainbas

9|ge)} J9jem Ay} Mojag SuonBABIXS doap
“Allesiuyoa] "a)s Sy} je ainjonuyseul
|eanuS ‘sAySUaS JO 20Uasald By} O}

anp jeonjoeld Ajpanessiuiwpe Jou si (sbg
% 0L 1-0%) %00.pag O S|qe} Jajem au)
Mo13q 5]10s pajoedwi-|y0 JO UONEAROX]

‘elpaul |12 10} SO Buissalppe
spoddng "BIpSLW PAJEUIWEIUOD SO AWNIOA|
pue ‘Ajpgow 'A)oixo) Buionpal Je aAnosyg

‘|esodsip [pue| papiuad |e90) 10} S)IS-Jo
pouodsuey) S|10S pPajeAEdXS "9|qe) Jajem ayy
Mojaq W0 Buluieiuoo j10s Jo uoleAeaxs

uoneaeoxg daaq

{N/A) pourejay

1500 sAEIeY

Alliqeuatualduy
HU|WPY PUE [eS1UYISY

BAE.
i

SSaUaANIIYT

e118}143 BUjuasIog

uonduosaqg

yoeosddyABojouyose) uoHOY asuodsay [e1aUag

OIHO ‘TLYNNIONID

LIS SHYOM SVO AN LSV
ONINIIHOS ADOTTONHOZL TVIdINIY
i13navi



6306 a%ed xs(xday”Buiuaaung ASojouyday || 2(qel\SBIQEL\SISAIRUY S)Y [RIPAWSY\SH Hd MD33 34Q - LPOBENSLOITOYd\'D
Youply AdjeH
‘Jusuneal)
Buinp Jaau sy o uogelBiu Jueujweuoo
104 SHSU pasealou] Juasaud Aew
pue AGOJouYSa} SIY) JO SSSUSANDBYS U ‘sassaibord
| Aew fenusiod voReniony a|qe) Jajem uswWeal) SB PaISA0D3I 3l dyN
‘Buidid seb sanoE pue ybiy pue 53l BY) 0} AIWIX0Ld "pajiwij| Pue JeMPUNOID) "SIUBUIWIBIICA SaZI|IJe|OA
N ybBiH S9INJONIIS O} SHSI pajeIoosse pue sansst|  s1 uogonlisap punodiued auebio spejoa pue 'uoieIn}es [Enpisat aly Saonpas
Juatualas elusjod sjusserd spouady -UoU Jng "N jO AI2A008) POSUBYUS] "1d¥NQ 8y} Jo AIsoostA ay} saonpal
PIpuDiXa JBAC S{10S A2 pue |y Builiea. pue sayem jo uiod Buiiog ayy o) paywil| jesy jueynsas sy “adeunsqns ay) Bunesy
10 sawnjoa sbig) Jo Bunesy ‘Alleuchippy| S JUSWIES) [RULISY) 'S(qe) Jojem U} mojeg 0 asadund ay) 104 (Buyeay sayonpuod)
"[@d1e4 9|PPIW By} Jo suoniod abie| ‘PBASIYOR B UED IajeMm Jo Julod Buijog |EWIBYS) PIBMNO SDIBIPEL PUE S|[3M RUCTILLETN]
1aa0 Jasaid ainjonsseljus seb aanoe ay} aaoqe saunjeladway se spunodwoo|  ySnosyy Aposnp paljdde sy jeay Jo (Bunesy
ayj 03 3np aYIs S1Y) Je s|qejuaws|dw) aq oeBio Aoxsap ued juaunesn [euusyy|  aduelsisal [EON]DD[9) SIPONORS JO Sheue 1108 peRedw|-NTL/WTO
0} pa2opISUCO JOU S Juswiesy [Buusy] [ ‘siqe) sejem auy) aroge spos pejoedwi o4 usamlaq passed §j JUBLND |BILIOD(S Uy 10 Juatujeasy, jewsay] nyg-uy
TOBIUOD Jajlempunolb bj
‘suoljepesb j1os BulAea ypm sauoz Y)m X1eW payipi(os e Ul §[10s peajoedun
dasp 30 Juswiesal) ([E9IUaA PUB [BUOZLIOY ay) Buiurejuos Agasay) ‘S|I0S PAJBUILIBIUOD
N I a39(dwod aAsIYI. 0} JNIYIP 9q Ued pue “a)s Ay} Je YSemyno ay} Ulim J9BJUDD J3)EM 9INpaJ pue
; SawWn(oA sjiods abue| Lt s3nsal BunolB] U) 1oNpoid Jo SaSUA| PjOLUISIP LIy sy Aunqesunad aonpal o} Bupnosb jal Buisn
18 “a|qusEa)U) A)RA)LS) NG Bjqisesy|  BunaBie) pue Bupedo) Jo Angisesul sy, sjuabeal BUIAEPIOS Yjis N)IS-UI 183y 0L )
Aeanelsiupe aq o} paiapisuosl 03 anp sjoedwl yonpoid dasp Bunebinuw jo o} dn syidap o} JaAe] ysemyno ay) ulyum
st spoeduwn daap 4o BunolB jop| sueaw aAgaaye ue jou 1 Jnosb-af eia g5y ) uynm jos pajordwi-NTLNTO XIN daa(] - Buinolsy 181 elA 88|
-uonelausb sjods| "sasus| WO dssp “JORJUOD|
%05 uey) Jajealb ul Bupnsal ‘syidap| yoeal o} 10s uea> BUIAILAC JO SaUOZ sbig| ISIEMPUNOIS POYIWI| YIM XL PRIRDIOS
asay) aAalyoe 0} pasnbar AeatdAy|  jo Jusunean aiinbas pinom S)I0s usemino{ e ul s(1os pajoredun ay; Buluieiuod Agalauy
N ybiy aJe (3n.B) spiny Buyup o sjunowe abie| Yl Ul WO JO Sesua| JusIULBlUI 8y ‘3|10$ PSJEUILUBIUOD YUIM I0BIUOD ISIEM)
pue siafing JsjaLelp J9|[ewS “uolen|eAs| uoheISwadWI UIM SUO 1| [Bdyos}|  @onpas pue Aliqeswsad sonpai o) siebine
Bujup oy10ads-axs e saanbal pue| 0} anp AYIS Sy} Je SSAUSAINIYS pajw yo|  1otelwelp abie) Buisn suabeas Builypljos
BuiBua|jeys s susbne xiw los Buisn 109)|  8q pinom ‘Jersmoy ‘WO Bulueuoo sjos; UM nyis-u1 1994 014 03 dn syydap 03 1akey
D9 M0|aq sjlos |[aaeIB pue pues Jo §S|| j9AeIB pue pues Buljeal je 3AKEY3 51 §S1| Ysemno sy} Uiyl ([0S paRREBdWI-NTIO XIN daaq - Buixip |10 sefny e 55
1502 eAle[ey Auqezuauaidu) LD EETTE |

(N7A) paureyoy

BANeJIS|UILLPY PUE [BDIUYd8 L

elauy Buluaaiog

uopdussaq

yoeosddyABojouysay

uopoy asuodsey jelausn

OIHO 'LLYNNIONIO

JLIS SHHOM SVYO GN3 18V3

ONINIINOS ADOTONHOIL TVIAINIY

1n3angvi




0t ot 2 St [6 oo cowancs e Doy
3 " 3 s t4 ~ € ncis noot wed
srocs e 1% nnt #3960 1o pomrs 8 43 pasrces e sevseser]
z b e L e D P A T I 4 Awns i o s oot s B arbmey e jon pemnsees| | e gtocdirstuinb sl nadimpatacnd i i e verdasy hamnso:
opipar L e sthes prs pot ore - et s i
s 4G 8 i 5 4 Vg
8500y b caramin pomadibe §5 § AT Bm 000t o] P At b s
4643 00E veomves 1 @ NUWIO 1 83 Sssrievs md b e — = 4 b s A58 8 B P bsane peed
a 4 vl cmreinn ot pyroed ponl | o g et oot o anie s and sansmoy wan P PeEa s
[4 [T e s oyt B 2 T o e e € 8T ) 5 ORI S O 4 Ao PSS 8 U o RS B LA BTG 1 by ST
N G v i B A i M40 % o O 3 e = - e M iy Lanal YN VIS Sy BN St
i bog P Sy » S A - b TS 58 NS 4R 1 b
v onsied 13wy sewAe -y
WL 1 AR D8 A133 ANE 0 bt o
RNl 000 el VBronG Povarer
B g gt SRR S0 ot i) Vel e Mepsnty A 43 PSS 04
13 13 veaimmw 41 POVAIPE eipmasis 0 Lavow) FIIPURD i S04 241 10 SVAPUAS PRSI €1 0/bintus Wpeivag SRS 008 00 1 Mbaoused 0 S00E PE TAYN 198 NLANIO e SORNASS 9
z g ' 43 PVIAIEE Aeip i 08 Sy 978 ) Se 1ot z A 48 g s S K2 §OVAE S e 00 avin z pbelad oy barin 418 SIE . U 18 et vod o]
vy wos paeaus] PSSR 1o B ST 008 RS Ay AR Vil 0 T ouenioe 3 wiar bou
et cugeaslekeoy e P D e e | PO il s el arsmntsiopuonsodoss o PUESONAE b 1O S, {A) 5 SR O 9

NG P 15 P WO N

ook o toovel
l&\!.tl!.!.ﬁll..fﬂd\lei.lll
r

- .
By st et o1 senseaw due 950w 10w 900 esneumirys]

R 9 B TR W0 S 1w 40609
Gavey rny 4 S5 Wsnnd et oy 1950s)

Buscuuon s mpunci gt oiod Susoguom mpuna) put 3104903 Buueeuibd Beisouvon saitmpunss) put 10AUSD busmeurde] Put OIS S PR ooy e

3 sy Ve Conmey TRy TRy




| 3¥NOI4

PIOZ INNC
NMVMOHS SV 3Tv0S

NVY1d LIS

OIHO LLYNNIONID
3IANHO 30ISYIANY 1082
SHUOM SVO ON3 LSV3

OIHO ADH3N3 NG

=ATIVH

1334 N1 3VOS

(9M0 34 OVO SHHOM SVO ONI 1Sv3)
INNA A8 34 OV WO NINVL SILLINLN ONY SINIT IONIJ SININ ALYIdONd
(PLOZ '31VQ ANIOVNI) Old H1HV3E 319000 WOH4 NIXVL O10Hd VNIV 3DUNOS

130¥Vd LS3M 3HL 40 LS3IM VIHV JO LINIT NY3LSIM

S133HLS AL¥3HO¥d AINA 3AISYIAIY ¥3IWHO0S 40 SUNIT - ——————mmmmmmmm
LN ALY3dOY¥d PNA = == =——ee=—
3ONId ———

aN3931

IZ00-0L6-¥099D\OVINSH Hd MO 33 3UN0 - LrOBE\SLI3MO0¥d\ O

OMO 2d SdVIN 3SVB 30d 8




Z39Nnol4 7102 18n0NY 66088 ST MYHS 3IST3
NOUS SVS eI ADHING 39N A8 AAUNS B00Z HIGWIAON ¥ NO 03SVE STWNLY3 AISONUSHA +

S3ION

AV1D ANV 1114
NI WL 3O W10 40 LN3LX3

OIHO 'LLYNNIONID
w0 3aisuane 1oz HORIATY

SHYOM SYO ON3 1SV3
omoroumamina ~SATTVH

1334 NI 3TVOS

004 o

SWYHOO U NOUVIOINIY
Gv S130MVd 1SV3
ONY LS3M 341 ONRING

M Q313101105 0 Q3AOW3Y
SYM LVHL W1L HO W10

o0z
S
)
N\\/ 310N30 ST130 NMOE

o NOUYAYOXS
- /< 1a0uvd 153 40 SN

N %20u8038 40 S11SCJ30 HSYMLNO
<OL NO W10 NI Q3¥3LNNOONI W10

-
SLISO430 AVIO NI J 150430
Q3HIINNOONI WO T4 NI O3HIUINNOONI
WU H30O W0

“ON3IO3T NOLLYAY3SEO0 TVNSIA

WL HO/ONY W10 03AH3SH0 40 WAYAUNI HLd30 Zwze
NOUYDIALINIOI ONY NOUYOOTNOUO3S SO0 75—
ViVQ ONLSIX3 A8
O3NIS30 LON ILYWIXONdY 3HY WL HO/ONY W10 S0 Sl == &=
AY12 ONY 7113 NI WILWI0 40 SUWN TVUUNIIOd  smmms - pren. 81 ? ih % 438 o —m=———" G

onwoslos P

310d 1HON

ANVHOAH 314
FIOHNYIN NMONXNN .

3ATVASVO

FIOHNYW 23713

NISVE HOLYD

FIOHNYI HALYM »

I

|n30uvd 15am
s IHL 40 1SIM

1304vd
1Sv3.
YIHYN SYO wran

3704 ALNLN < = W@

1NIOd TOHLNOD ° N

M3 40 3903 TAVWIXONAdY — BEP 4 .I/l = ,. 4 T < AT e T i = cm® @

INING0OM 1304vd LS3IM | @
v auvno N /; L ot

FIOHNVIN H3M3S NVS a

FIOHNYIN WHOLS

© i ZaisuIAN -

e T e —ta——e

HNOLNOD 3IVAHNS ONNOYD - = V5 =1 %4 s
e N e e

3N 30N34 5 4 e . ./t £S1 7308V ISY3 SO SN« u>~mec‘. -
e - e A — - iw..h,...,‘ - ‘.‘.‘.h.ﬁ == .

ELOR-EIL)
NIVH0 WEOLS
$0SO/ SHIMIS AUVLINYS o i ——

® ® ® N ©

T30MYd LS3M 3HL JO LS3IM YIHV 30 LINM NEUSIM —— - — ) /

3NN SYD

NN ALYIIOUd —— = = — (4AL) 3NN OWO ONNANYS

FUNLONAULS INVIISYD [~~~ )
Q3UNLOVANNYW ¥3WE04 L J

OMA ST TdYN-G1908102-L¥08R\AYI\SI Hd MO33 3¥NQA - LrOBESLO3MOHA\ ©

|

E

|

i

i

i
N




€ 3¥N9Id4 o Aanony

1ISOd3a HSYMLNO NI W10 40 LN3LX3

OIHO 1LYNNIONID

wwo 30sane ez ORIATY

SNHOM SYO ON3 1SV3
OIHO AO¥3NI I]HNA ng

1533 3V08
00z o0t [}
S
SWYEO0HA NOUVIOIN 3
. S130¥vd 1SV3
» GNV 1S3M 3HL ONI¥NG
- Q31108 HO GIAOWIY
=\ SVM LVHL WL 4O W10
E) \ 310N30 ST130 NMONE
\
¥J0ua38 40 SLISOJ30 HSYMLNO
4OLNO W10 NI G3¥ILNNOINI N0
Jr
SUSO430AYION | Lsod3a
Q3Y3INNOINI W10 7114 NI G33INNOINI
W1LHO WO
‘ON3O3T NOLLYA¥3SEO TVNSIA

WL HO/ONY W10 03AYISEO JO TWANIUNI Hid3Q

w0

NOLLYDISLLNIO! ONY NOILYDOT NOLLD3S SSOuD ﬁ 4 4 «

VAVO ONUSHE
A8 03NIS30 LON ALVMXONAAY 34V W10 0 SLmil

HSYMUNO N W10 30 SN TVILNILOd
ONIHOE 10S

310d 1HON

ANVHOAH 3414
FIOHNYIN NVONNN
FATIVASYOD

FIOHNVYW 2373

NISYS HOLVD
FIOHNYIN 3LV
FIOHNVIN HIMIS NvS
FIOHNVN WHOLS
HINHVIN SYD

3304 AN

ANIOd TONINOD

-, -
tumus

m®

H3IAIY 40 3903 AUVWIXOHdY — S =

3NNOOOM

Wvd QEvNO

HNOLNOD 3TV4NS ONNOHO
ELRE LEEY

ELR-ETL )

NIVEQ WHOLS

$0SO/ SUIMIS ANVYLINVS
3NN SYD

130MVd 1S3M 3HL 40 LS Y3V 40 UM NYIULSIM ——— =

3NN ALY3HOYd — = = ——

3UNLONULS INVId SYO [
Q3UNLIVANNYN ¥3M04 L

‘aN39o31

, =
dINY  oiHo

‘e
e s R AR T o Lo

.

ERlelell)]

66088 S8 MVHS 31573

ADYINI ]NQ AB AJANNS 6002 HIBWIAON ¥ NO OISVE SIHNLYIS LS ONUSHG &

130¥Vd LSam

- $91 130¥vd 15¥3 20 SUAN
1

®

- R

A e

——pey .A«.,u.‘.
-3AISYIAE ¢ ¢ -

= (AL 3NN OWO ONNENYS

|- .
i o

“{[130¥vd 1saM s,
@&. t3HL 40 1SIM

S3ION

’
’
N

OMO SLNT TYN-BLO0CL0Z-LrOBOYIISH Hd MOII 3NN - LF0BESLO3MONA O




¥ 34NOId4

I0Z LSNONY
NMOHS SY 3TvOS

X00¥A38 NO W10 40 IN3LX3

OIHO LLYNNIONID
Hsrematits HOMATY

OIHO AO¥3N3 I¥NQ

- .95,

1334 NI 3OS

%J0¥038 30
d0O1 NO W0

o

SWYHOOU NOLLVIOINIY
‘Gv $1304vd 1SV3

SLISOJ30 HSYMLNO
NI G3Y¥IINNOINT W10

SLSOd30 AVIO NI 11580430

Q3HIUINNOONI W0

WL HO/ONY W10 O3ANISHO 40 TVANIINI HId30
NOLLYDIAIAN3QI ONY NOILYDO1 NOLLD3S SSO¥D

A8 O3NIS30 LON FUYWIXOHAIY 36Y W10 30 SLNN
HO0HG38 NO WILUWIO 4O SLIWIT TVUNILOJ

T4 NI O3H3UNNOONI
WL ¥O W0

{ON39371 NOLLVA¥3SE0 TVNSIA

VY1VQ ONUSIA

ONINOE 10S
310d 1HON
ANVHOAN 3314
FTIOHNVIN NAAONHNN 4
3AWASYD -
FIOHNYIN 03713
NISYE HOLYD
FIOHNVIN HILvM "
FIOHNYIN HIMIS NvS e
FIOHNVIN WHOLS
HIHHYN SVO
3704 ALun
1NI0d TOHINOD -
HINY 4O 3903 ILVNIXO¥ddY — —  —
3NNGOOM
WV QHVNO
HNOLNOD 3DV4HNS ONNO¥O -
EELTE]
INN ¥ILVM
NIVHQ WHOLS
S0/ SHIMIS AVVLINVS
ISV

730UV LSIM 3HL 20 LSIM YIYY 4O LN NYAUSIM. —— - ——

3NN ALY3IO¥d ——— = = ——

SUMUONULS INVIISYD M~~~ 7 i
QIWNUOVANNVWHINNOS L _ J

-
SIA1Y OO

66088 ST MYHS 31513
ADHING IHNNA AB ASAHNS 6002 HIBNSAON V¥ NO 03SVE SIuNLVIS IUS ONIUSDA &

S3ION

"
!

Hw%mozé 1SIM
== 3H1 40 1SIM

—

' 8811308V 15v3 40 1N
i

®
O,

(=)

— ...w.“..,., .,.H_.w‘.w\./_ﬁn.‘.. =

—

L L JaIsyaAE

e

iR}
+ o 5% .
. .

o0

J
- |
,1.
}

OMT SLUNY TVN-BLB0CLOZ-LPOOD\OY IS Hd MO33 3NN - LH06OSLI3 Ol O



IVSNAIWNOUYAVIXS WOLLOB ————gore
PI0Z ASNONY
S 3¥NOI4 A PBhpddanlid WANALN am " . |

ANSAZ ONIONYD €102 Pi ABVIINYT ONINNG NOUVAIT3 NN s

.8-8 ANV V-V SNOILO3S-SSOHD ZNaws - ANIAZ ONISNVD £10Z ‘¥ ABYINYT ONIMNG TI3M ONIHOLINOW M QANISEO (1dYN) GINON 3SVHd SNO3NOY-NON ——— I
A L .

01901039 A313¥dH3INI [ e T T SRR A0 Se e T "

00z o5 004 05 0 2O IVIHILYWN DITUO

FONYHO DIHIVHOVLVELS 30 LNIOd —
OHO LLYNNIONID 30V44NS ONNONO ONLLSIXE ——— |
anya sasuany i HORICTTY 1110 NOLLDIS-SSOND WOM 135440 ———
SROM SV ON v: 29XTIVH A VAST3 35v4u0s ONNOYS — Al
ORUASHNG S0 NOILYNOIS3Q NOLLYHO X3 ~——— SHMN

N353 NOILVHO0 X3

oo o
o g }
L u'
e ot t
i
3 | ooe
o - {
s fose
=y ok
o oor
wor oor
sor sor
wor sor
o o
oy oy
Sy e
S o
oy oy
oy 2y
sor v
wr ey
ooy oy
oy ooy
sor o
o oy
o Lom
B il }
"
> |
g £ Ee -l
¥ 3 B
| - sl oo -y
ml- P w 4
A 2
L] 3 S om om
oo o ¢
(A 3 \ b
v \ sor
wr o
wur oy
sy sy
sy sy
o8y on
o oar
sy o
o sor
ey oor
o ey
oy o
sor ser
oo%
s
o e Wnos WO
nnos HINON % v
k-] e

O8O

Hd MO33 3nNa -




9 34N9I4 7402 1SNONV

NMOHS SY 3V0S

0-0 ANV .0-0 SNOILO3S-SSO¥D
01907039 Q3.13¥dH3LNI

OIHO LLYNNIONID

anwa 3osuand ez HORIATY

S¥HOM SVO ON3 1SV3
OIHO AOY3N3 NG %gé

$§ § 8 B B %

e
<

3 § 8% 8 § § 2

82 OAON ( Ld) A3

298 & % § § & £ %

0 1¥3A
e e e e
0 ZIHOH

$§ § 8 % 8 %

oiy

$ 3 8 5§ 8 2

P
3

]

62 GADN (L4) A3T3

§ % 8§ 3 % 8

2
5

ouw;nlé.‘luu

TVSNIIENOUVAVIXS NOLLOB —— e~

IVANILNI GINIFHOS TT3M ONIHOLINOW HILVMONNO¥D ————

ANTAS ONIONVD £10Z 'v1 AHVNINYT ONISNA Q3UNSYIW NOLLYATTI ¥3LVMANNOHD ———

AN3A3 ONIONYO C10Z 7 AHYNINYT ONIHNG TI3M ONIHOLINOW NI G3AH3SE0 (TdWN) GINDI 3SYHA SNOINOY-NON —————
SNI3HS HO 'S8318 W10 30Val
IVIHALYN HT-WO

SONYHO DIHAVHOVLYALS 20 INIOd ———
30V4HNS GNNOY¥D ONISDE ———
3NI1 1ND NOLLDFS-SSO¥O WOMA 135330 ——,
NOLLYA313 30V34nS ONNO¥D — st

OMQ SNOILO3S-80-90-CL0DAYOSII Hd MO33 3XNA - LH0BE\SLI3r0¥d\ O

8 8 8 § § %

62 0A0N (141 AT

NOLLYNOIS30 NOULVHO 13— SBTMW
ON3O3T NOUVHOWEX3
s
e =
o
o
” A ow
o wr
oy
o
L/ sor
’ o
- oy
Sy
o
L
< ser
0oy
fw..in .. S \A.gf o
I -1 LS R RO 12 I -
oy s oBR [ E edd e
ciessan Snvg.lnn; LIESION RESION
oY 2] s
Zvesran e
N oS
1853M
2




L 34N914 Y102 1SNONV WSNAIWNOLLYAYOXS WOLLOE ——— e
NWOHS SV TTv08 TYARILNI G3NTIHIS 113V ONIHOLINOW HILYMANNOES —— |
AN3AZ ONIONVD C10Z 'Fi AHVNINYT ONIHNG GFHNSYIW NOWLYAT 1 M3LVMONNOYD ———
.3-3 NOILO3S-SS0¥O 13341 3V0S ANAZ ONIONVO £40Z ¥4 ANVIINVT ONINNG TI3W ONINOLINOW N GANISBO (1d¥N) GINON ISVHA SNOINOY-NON ————
01907039 G3134d¥3INI 9 x C3 e 143 SNIIHS ¥O 'S838 W10 3OVEL ———
[+ 4 o054 oL 05 0 2O IVIHALYN DT N0 #
FONVYHO DHIVHOVAVALS 30 INIOd ———
S JOV4HNS ANNOHD OMLSDE ———. |
SHHOM SV ON3 4SV3 HORATY 3N 4N NOUDIS SSONO WO 13530 ——
owoxowana e ~SATTVH zOz.Nwwﬁ Mwmbamﬂméﬁ R
ON39TTNOUVEO X3

Al

2§ § 8 B B B E %
IR Y R S Y e e Y

5

s
o oy
. sy
oy %
ey o
o o

(sonencn on
— VR YD D

SEI00V GUDER "
o8y
vy

3

$
H

620AON (1) AT
szaroN (L AT

LR R e vl s Ak
gi
d -
EN
&
i
T T L g

OMQ SNOILIIS-B0-90-EL0DTYIS! Hd MO33 NG - LIBOSLI3T0EA D




8 34N9I4 ¥LOZ 1SNONY

NMOHS SY 3OS

99 ANV .4-4 SNOILO3S-SSOHO
01907039 Q313¥dH3LINI

OIHO LLYNNIONID

anwo 3aisuang v HOPIATY

SHHUOM SYO ON3 1SV3
OIHO ADH3N3 3XNA

e e e

335 3 3

&2 CAoN (L) ATS
§

S20AON (L A
2L T St
o e Jociions 1

§

TVAHIINI G3NTFHOS T3V ONIBOLINOW HILYMONNOND —

zm:umsop‘—()(uxm?otnvm“‘vl
ANIAI ONIONYO CLOZ i AMVNNVI ONINNG OIHNSYIW NOILLVAT S ¥IALYMONNOYD — rM

ANGAT ONIONVD £10Z ¥4 AHVINVI® ONIHNG T13M ONIBOLINOW NI 03AN3SE0 (1dWN) QINDI 35V SNO3NOV-NON

SNI3HS HO 'S8378 W10 3oL —1
ALY TITIO '

FONVHO DiHAYHOVLVALS O LNIOd
30V4HNS ONNOYO ONLLSHG I

INIT LND NOLLD3S-SSOND WOU4 1383430 ———
NOWYAIT3 3OVHNS ANNOWD — wrel |

NOLLYNOISI0 NOLLYNO X3 — SRMN
ONF5FT NOUVHO X3
hu—v
For
Foey
[ sy
Loy
14
- ¥
ows
" o
: |
3
- ) A
s ok
co%es

DM SNOILDIS-80-00-CL0DQYIISI Hd MOI3 3NNA ~ LrOSSLO3M0¥A O




6 3¥NOI4 FEOR L5000

NMOWS SY 3Tv0S

C 3ALLYNYILTY TVIA3W3Y

OIHO LLYNNIONID
3nwa soswany ez HONRATY

SHUOM 15v3
‘oo souana pna ZZATTVH

1533 M 3V08
ooz 004 o
S SWYHOONA NOLLVIGINZH
ST30MVd 1SV3
GNY LS3M 3HL ONINNG
L] Q3410108 ¥O AIAOWIY
SYM LYHL WL 5O W10
2 31030 §T130 NMO¥E
*O0uU38 0 SUSOJIQ HSYMLNO
N 401 NO W10 N Q3YALNNOONI W10
SLISO430 AVIO N H 1150430
GIHILNNOONE W10 114 N OFHIINNOINI
WL ¥O 10
“ON3O37 NOLLVAN3SE0 TVNSIA
WL HOIONY 10 G3ANISEO 40 TWANALNI HLA3G suze

ViVO ONUSHG

A8 Q3NIF30 LON ALYWIXOBGCY 3¥Y W0 40 SUnN
HO0HA3E NO W10 40 SLINI TYUNILOD

HSVYMLNO NI W0 40 SLINIT TYUUNILOd

VivQ ONUSDE
AB O3NI430 10N ILYWIXOBJAY 36V W10 S0 SLW
AVIO ONY 1114 NI INLUWIO 2O SLINN TYUNSLOd

— —

ONIHOB 10S =®

310d LHON
ANVHOAH 3814
TIOHNVIV NANONINN @
INWASYD )
TIOHNYW 0313
NISVA HOLYD
FIOHNVA 3LV 9
FIOHNYIN ¥3MIS NvS ®
TIOHNYI WHOLS 3
HIHHYA SYO
3104 AN
LNIOd TOHLNOD &

Y3AY 40 IO03 ALYNIXO¥dY — = —
3NINQOOM
VY QEVNO s
HNOLANOD 3IV4ENS ONNONO -

3NN 30834
3NN Y31vM P
NIVHO WH0LS i &
SOSD / SHINMIS AHVLINYS
3NN SV = =
1328Vd 1S3IM FHL 40 LSIM YIHY 40 LINITNYILSIM —— = —
3NN ALY3d0Yd = = = ——

FUNLONULS INVIdSYD M=~~~ |
Q3BUOVINNYIN 83W04 L

‘aN3o31

= o
YN OIHO

65088 ST MVYHS 31573

ADHINT 3¥NA AB AAUNS 600Z HIBWIAON vV NO 03SVE S3uNLYIS IS ONUSIG 4

30N

(MOS) ¥3A0D OFHIINONT
“ON3937 S3ID0TONHI3L TVIQIW3Y

mI._. 40 1SIM

._mom<a 1sam K“!

e e

J,,!r.LtLﬂVT BFSIAL S MBS

—_— ——— a‘#ﬂ. ¥ E—fme——wePp——g—— 3P0
Fog /

OMQ 14 S1TV WIOINGH-SZCOrL0Z-Lr0SDOVIS! Hd MO33 NG - LISES1I3M0¥A O




01 3¥N9l4 Zso.uwcmﬂmwﬁoh AONINI IHNQ AS AZAHNS 600Z HIBWIAON ¥ NO 03SVE mmﬁwgwﬁ.%.mmw '
- > TEION
€ IAILYNYE3LTV TVIA3W3Y Qm\_\ & Q\\P\Q NOLLONMISNOD OB Lovam oV vt R%

133418 SM3HONY 1S NI SILLNLN 3ALLDV 40 NOUVIOT IS

OIHO LLYNNIONID .Kﬂx../hc — Nm’ N\ (1108) ¥3A00 GIHIINONI
a0 3oisu3n 106z O 290, \ozicir =
ot Ol Lo X ATy &4 51 W 43 STIIM A¥3A03H / ONIHOLINOW JIVN a
omio aosama e ~GATTVH :

SO8 5i-0 WOU4 WL ONV W0 JULVAVDXS ~

o
OMO 18 SLTV TVIOINGN-SZEOPL02-Lr0SOOYISH Hd MOII HNG - L10BOSLI3 0¥ O

1333 N 3108 =
. o 90 2 = S+ 0L NI NOLON3A 38NLINYLS J0UN0S Hu
SVHOO¥d NOULVIOSN 3 =S TR R O AR T R Tt T S g > S T AT A e Y
wv..?mo””h;% ONNG ) ‘ON3931 S3ID0TONHO3L TVIO3W3Y
L Q31410N0S ¥O AIAONIY
SYM LYHL WL 5O W0
3 3LON3Q ST13 NMOE
#204038 40 SLISOUIA HSYMLNO
N dOL NO W10 NI GIHIUNNOINI W10
SLSOJ30 AVID NI m S0d30
Q3YALNNOONT WIO 7114 NI G3¥IUNNOONI
WL HO W10 8
‘ON3OFTNOLLVA¥3SEOIVASIA 8 N | f SRS S emEy | pfmad - e
WL HO/ONY W10 O3ANISEO 40 TVANILNI HLd3Q zwze
YiVQ ONUSIX3
AH Q3NIS30 LON ‘SLYWIXO¥dJY FHY W10 40 SUNN X > "
#20HQ38 NO W10 40 SLINI WUNILOd T 2 = - = s = % 3 s R

HSYMINO NI W10 40 SLININ TVLINILOG

YiVO ONUSIG

A8 O3NIS30 LON 3LVNIXO¥dDY 3HY W10 40 SUWN
AVID ONY TH4 NI WL/WI0 40 SLUIND TYLINSLO

— ), —

&

onmyogos BB

ek SR

HIAY 40 3903 IUYWIXO¥dDY — S
3INNCoOM

3104 O
LNVHOAN 314
FIOHNYIN NVMONNNN 2] % |
AWASVO @ - (5 ¥ ”r - g /) X 7, Gy 5 DR, S ee—
FI0HNYW 0313 g ; 7
NISYE HOLYD B¢
FIOHNVIN H3UYM 9 S BISSOd [
FIOHNYIN HINIS NvS ® 130¥vd 1308Vd 153m _.w“!.
FIOHNYI IWHOLS L] 18v3- ) = L 40 LSIM !
4NV SV & ) 58, AP I RN e e = e = =% =t _ h _
390d ALWN ; nﬂ% ||||| v s =% .— |
) N - t! 1
i o o T " =6 =% =9 =t ._ = ._
8 _

¢t

=

H
=

v QUVNO e L S
HNOLNOD 3OV4HNS ONNOUD -~~~ e — s

S A

>

— e i
~ «\e 551 130UVd 16V 40 SLT .M

. S ]
N3N /J.; ° 7
- PP WY\ S
e Y ey
NIVHQ WHOLS e——

SOSD/SUIMIS A¥VLINYS —
INNSVD o

T30HVd LS3IM FHL 4O LS3M V3NV JO LINIT NYILSIM

3NN ALY3dO¥d —— = = ——
3UNLONYULS INVIISYD [~~~ =
OFUNLOVANNYIW ¥3WE04 L _J




L 39NOI4

Fi0Z LSNONY
NVOHS SY 3Tv0S

¥ IALLYNYILTY TVIA3IW3N

OfHO LLYNNIONID

3AIHQ 30ISHINY 1082 :U_zﬁ—é 5

SHEOM SYO ON3 ISV3
oworouma mna ~GATIVH

1334 NI 3TVOS

ALON3A ST13D NMONE

¥O0HG38 40 SUSOJI0 HSYMINO
N <01 NO W10 NI G3HIALNNOINT W0

SLUSOd30 AVIO NI LsSOd30

Q3¥IUINNOONT W10 TS NI O3HAUNNOONT
WL ¥0 W10

“ON3937 NOLLYAY3SEO TVNSIA

WL HO/ONY W10 O3ANISBO 20 TANALNI HId30

YivQ ONUSDG
A8 O3N1430 LON ALYWIXONdCY 34V W10 40 Sunn

HO0HOFE NO W10 20 SLININ TVIANALOG
HSYMINO NI W10 0 SLINIT TVUN3LOd
YiVO ONUSDG

A8 03N430 LON ALYWIXOBJdY 36V W10 40 SN
AVID GNY TH4 NI WLLUWIO 3O SLINN TVUINZLOJ
ONHOE 10S

3704 1HON

ANVHOAM ntd

FIOHNYIN NVONINN

JAWASYO

FIOHNYW 0313

NISYB HOLVD

FIOHNYIN ¥3LVM

FIOHNYW HINIS NvS

FIOHNYIN WeOLS

HINYYW SYD

304 AN

ANIOd TOHINOD

wwze

— —

=

"

@ @

P

*

Y3INY 40 3903 FLVNIXO¥ddY — s =

aNNooom

WYY QEVNO

HNOLNOD 30VAHNS ONNOND
3NIT 30N34

3NN H3ALYM

NIVHO We0LS

$OSD/ SHIMIS ANYLINYS
3NN SYD

T130UVd 1S3M 3HL 4O LS3M V3NV 40 LN NYILSIM —— = ———

SN ALY3I0Yd — = = =

3UNLONULS INVIISYO [T
Q3BNLOVINNYIN ¥3WH04 L

P2 -
Y3414 oo

iy
<) wvel «

ADHING NN AB AFANNS 600 H¥3BWIAON ¥ NO 03SVE SIHNLYIS IUSONUSHA &

NOLLYATTI L0dS HLd3Q NOILVAYIX3

NOLLONHLSNOD TVIGINTH LIVANI AVIN LYHL (00
133415 SMIUONY 1S NI SILLINLN ALLDY 30 NOUYDIOT ==

STIIV AUIA0D3Y / ONINOLINOW 1d¥N *

SO8 OF OL NIHLIM WL ONY W10 3UVAYDX3 _

66088 ST MYHS 3873

S3ON
HNOANOD HId3A NOUVAYIXS  — SO0y —

500 91
X

SLUNN HO/ONY ONIDONIND3IS

(UOS! ¥3A0D GIHIINIONT

NOUNOW3Q 3UNLINALS 30HNOS B

‘ON3O37 S3ID0TONHO3L TVIQIW3Y

——

§
2

¥ = 2
g T
i

QF-

i )
ﬂﬁ HL 40 1S3M

y

g
@

a2

OMO 1Y SLTY WIQIWIH-SZOOPL0Z-LrOSEVDYISH Hd MOFS 3HNG - LF0SESLI3MO¥AN O




2l 34N9l4 oy i edod 66008 S 14 MVHS 31513

NMOHS SY V0§ 3
ADYINT HNA A8 AJANNS 600Z HIBWIAON ¥ NO O3SVE SIUNLYIS FUS ONUSHE | NOILYAZT3 10dS H1d30 NOLLVAYOX3

.2 S3I0N HNOLINOD HId3QSSI  — SO0y —

- L
S IALLYNYILTY VIGIWIY YNy oo ST nanoom ovuomon o A

A\ SLINN HO/ONY ONIONSND3S =
AN NOLLONYISNOD TVIGINY LOVaMI AV LvHL K
| Notiigr = m A3381S SMIHONY LS NI S3LLITLN JAILIY 40 NOLLYIOT

(1108) ¥3A0D Q3¥IINIONT

OIHO LLYNNIDONID
3AINQ FAISHIAY 108 T—U—H—h—é

SHHOM SYO ON3 1SV3
OIHO ADH3N3 34NA »W%Ua—s.* ¥

Hd MO33 INA -

4333 N 3TVOS

SO8 020 WOU4 NOULVAYIXI

SO8 09-0Z WO¥4 SSI ONY SO8 020 NO¥4 NOUYAVIX3 |

NOLLITOW3Q IHNLONYLS 308NOS |7

N Q31510108 HO GIAONIY
SYM LVHL W1L 50 W10
2 310N30 STI30 NMO¥E &

0 SUSO:

o =
N <01 NO WO NI Q3HIINNOING WO
SLISO430 AVIO NI * 150430 lw m

QIHILNNOONI W0 T4 NI G3H3IINNOONT
WL ¥O W0

ON3937 NOILVAY3SE0 1VNSIA ) g

WL HO/ONY W0 G3ANISE0 40 TYANIINI HId3Q Twae
Y1vQ ONUSOG 3 H&
A8 03NIF30 LON 3LYWIXON¥AJY 36V W10 40 Sum g, ﬂﬂ@
HO0HO3E NO W0 40 SLINN WLNILOd
HSYMLNO NI W0 40 SLINN TYIUNELOY
YAVO ONULSIXT
AB O3NI430 LON 3UVNIXOlddY 33V W0 20 SUNN | & - I ,
AYYID ONY T4 NI WLUWO 40 SUNT TVUNSLOD = oy = { f: 7 5 L 5 ap s
onmoawos =9 e Gt G L - o g : = e By o s froogd
370d 110N

—, —

TIOHNVIN ¥3MIS NYVS ® Jmom;(m
FIOHNYIN WH0LS .3 1Sv3 .

] ﬁ ==
390d ALWN o7 m%
ANIOd JOHINOD @ X .
3NN 03503 TVIXONAaY —  —  — GESP T
3IN0oOM

WA QUVNO g

e— -
= =

INO¥d\ ©

OMO 1Y SLTV TVIGININ-ST

HNOINOD 30VUNS ONNOHO - s e e

sy o LT Seleimre INME T JaISHIAT

— — =

S ——— ama Hon — = I ® .‘ ) = e,

NIY¥Q WHOLS
$OSD / SYIMIS AUVLNYS =
3NN SYD P

T30VYd LSIM 3HL 30 1S3V VNV JO LINM NYILSIM
3N ALY3d0¥d ——— = = —

FUNLONMUIS INVISYD [~ — =~~~ )
QIUNLOVANNYN HINE0S L J




v 40 | sbed

Z-0:XSIX Q-G 1-0 |BI0IBWIWOD G YA I1S%09) OS™ 1Ba1AleUY-|WH-0E90-+10Z\SIIeD YsiY 1583 |00 - V xipuaddwsiskleuy sl [e1paway\sil Hd MO33 240 - LY0BE\SLO3rodd\ 'O

Ul ‘yuply g AsleH

€200000 2 14890 6100000 2 S0 9000000 - 6410 ON 00082 aualkg
2100000 = 6¥E°0 2100000 = prAn] 12000000 = 861°0 ON 00082 aualylueuayd
- 010000 25100 5 S0-3LL SLL0'0 = S10000 2200 o) oSt susjeyiydeN
- 2000 £61°0 = 81000 24%1) = 290000 8.90°0 o LL auaskd(pa-¢'Z'|)ouapul
¥.000000 0 = z.200 £0000000 = S20°0 21000000 2 132400] ON 000.€ auason|4
6100000 5 8120 €100000 i 98v°0 85000000 S €170 ON 000.€ ausyjueson|d
2 £€6000 L4200 = 08000 §9¥0°0 = €2000 9.10°0 o] Jig/ 2 auadelyue(y'e)zuaqiq
= £v¥0000°0 SZE0 = #€£0000 0 92’0 = 1100000 8080°0 o] 009L auasliyo
> €€000°0 €520 - €20000 810 = 1800000 2900 o] 0LL auayjuelony()ozusg
+100000 = S0E0 £9000000 = LL10 92000000 9 6£L0°0 ON 00082 aua|iad(1'y'B)ozuag
> 0r000 20€°0 = 62000 s22°0 = 0L000 6€20°0 2 LL auayjuesony(q)ozuag
2 700 £1€°0 c 1200 602°0 < 1100 1¥80°0 2 LL auaikd(e)ozueg
> S¥000 0 = SE000 8920 < 21000 90600 o} 9L ausoeJyjue(e)ozusg
9€000000°0 = LoL’o £€0000000 2 £260°0 20000000 = 2890°0 ON 000082 auadeIyuy
290000000 - €100 L£0000000 - 65800°0 8€00000°0 - L01°0 ON 00082 auajhyydeusdy
290000000 S 9v£0°0 €¥000000°0 = £¥20°0 990000000 = £9€0°0 ON 0008S auayydeuady
6200000 e 90100 8€00000 = 9E10°0 8100000 2 £5900°0 ON 0%¢e auajeyiydeulAuiBIN-Z
#200000 = Lv800°0 Z2€00000 = S10°0 2900000 = 9200 ON 0se ausjeyydeujAyian-1
(B%/6w) (WIS) spunodwoy 21uebiQ a|Re|oA-IWas
LL0000 = £'86 LL0000 & 00} 010000 - [3:1:] ON 000088 |Bjo duiz
1000 2 L'9¢ L1000 = 682 080000 » 602 ON 00092 [BJOL ‘WnipeueA
N 3 (8L2)aN g ; (z2)aN S = (se'Z) ON (0]504 |ejo L wnijjeyy
> = €€T = - 143 > - 861 - S |Bjo 'wnipog
- B (8L2)aN S¥00000 = 1890 S10000 = vz ON 0005t |ejo] ‘wnius|es
- & 009¢ - = ozee = = 0981 = O |10 ‘wnissejod
$90000 Z ¥'82 890000 s L'62 180000 = Y4 ON 000¥¥ |ejel ‘IBN2IN
420000 = 6200 L¥0000 = Zro +2000°0 = 900 ON 062 lejo) ‘Ainosay
- & 625 = - 28 - = 0z9 - = |ejo] ‘esauebuepy
- = 0LL6 = = (1343 % < [[7A 47 = - |e10] ‘wnisaubew
8200 S S'6¥ 1600 > £91 2500 - v've 2 0084 |ejol ‘ped
= 2 00€SE - - 00zZLe = - 0090¢ - . |ejoL ‘uoJj
= 2 v'eT = = 8'sz = = L84 S s |ejoy 'Jaddod
040000 - [4:13 990000 5 1313 90000 = B8 4% ON 000€2 |e10L '42qoD
= 92000 S0z 2 v200°0 681 = 02000 (313 o] 0064 [ej0 ‘wnioiyd
= S 0ovEY 2 = oocey = = 002€2 z = |ejo) ‘wnpey
810000 - S68°0 120000 - S0°L €10000 2 ¥89°0 ON 0018 |eioL ‘wniikiag
§L0000 = 9'9§ 020000 2 9L €10000 e v'8y ON 0000.€ |ejo] ‘wnueg
= G800 S€'S = 0800 ve'L = 8500 W'y 2 z8 |ejo) ‘dlussly
= & oozsi - - 00¥9} = - 009z} 2 = [ej0L ‘wnuiwn)y
(6y/6w) spunodwoy 2juebiou|
130UeD-UON 130UB) wz-o iaoued-uoN Jsoued Wz-0 1aoued-uoN Jaoue) wmz-o0 (DN 40 D) Jaoued |eJaWWo) (sbq) ydaQ ajdwes
N N N -UON 10 J3oue) dVYA adA | sidweg
1102/2/8 LLOZ/L8 1102/62/L siseg piepuelg sjeq ajdwes
(20%-8S) oney %siy L0M-8S (pOM-8S) oney %siy POX-8S (Z0x-gS) oney sy Z20M4-8S SWweN uonedo]

OIHO ‘ILYNNIONID
ADY3N3 3XMNA
7304Vd 1S3IM 3HL 40 LS3IM VIUV

1334 Z 01 0 - SLINS3Y TVIILATYNY 110S 40 AYVIWWNS ANV VOW

v 378avl




¥ 40 Z abeg

Z-0'XSIX'0-G1-0 [BRIBWWOId VA ISH08) OS” 1e21A[BUY-|YH-090-v L 0Z\S2[BD %S1Y 1S3 10Q - V Xipuaddwsisi|

80 3Ny Ul paysiignd jou sjuanIsuod 1oj (£L0Z

A

pauuopad Jou siskleue JO 3|qe|IBA. JOU UOHBULOJUI S3jedIpu|

Y iV [e1p H\SI| Hd MO33 iNQ - L¥06E\SLO3royd\'9

U] ‘youply  AajeH

ywi Buipodas Asojeioge] sy aAoqe pajoalep ale ploq ul syNsay €

PIEPUELS YA / Dd3 SE Paje|nojed ones %siy 2

| JO X@pul pJezey J3dUed-uou B Uo Paseq si piepuels - ON

G0-3| JO %SU JBJUED B UO Paseq s! PJEpUB)S - D
WNIWOJYD [B}0) JOj PBSN WNILOIYD JUBJBABX3Y JOj SN[EA

sus|eyiydeujhyiaw-z 1oy pasn auajeyiydeujAyiaw-| Joj anjeA
auajkiad(1'y'B)ozueq pue ‘suaiyjueuayd ‘susjhyydeuase oy ajebouns e se pasn aualAd Joj anjep
‘g aunr papeojumop) aseq elep SYYQID Pue (€102 '8l |udy 'sajns Juaun)) (€)(D)80-00€-G¥LE DVO Woy sanjep L

SUONBIABIGQY PUE S3JON

1€0°0 €0 L04-8S ¥600 €10 YOM-8S SS00 9200 20%-8S Asty |ejoL
08000000 = €2200°0 09000000 - £€2200°0 90-30'8 = 162000 ON 0se (iejon) suajkx
0100000 = 615000 $800000 0 = Zrvo0'0 S0-3L'L = $9500°0 ON 0zs auanjo
S = (96100°0) AN = = (1z00°0) ON = S0-39C $100°0 o} €S auayisoso|yoenaL
¥2000000 = 41000 95000000 = 8Z100°0 49000000 = §5100°0 ON o€z suszuaqihyiz
S 2 €0£00°0 = - (1200'0) AN - - (£6200'0) AN : = (auanjoyAdoudos|-d) auawi
€9000000 = 818000 8€00000°0 = 905000 05000000 = 469000 ON 0ovL apynsip uogied
3 S0-36C S0¥00°0 = S0-36¢ $S€00°0 S S0-32¢ Zrv00°0 o] oyl auazusg
S¥000000 0 = S¥¥0°0 80000000 * 4900 650000000 = 68S0°0 ON 000004 3UCY
0400000000 = 102000 = = (¥Z50°0) AN = 2 (z¥90°0) QN ON 000004 (auoiay 1Ay13 1Ayapy) suoueing-z
o 2 (96100'0) AN 1100000 - £0100°0 - - (£5200°0) ON ON S6 auazuaqAylpwlL-S'E'L
= = (96100'0) ON - = (1Z00'0) ON = = (£5200°0) ON ON ozt auszuaqiiylpwlL-¥'Z'L
(6%/6w) spunodwog s1uebiQ 8|lejoA
180UeD-UON Jaoue) Wez-o0 132UeD-UON Jaoued Wz-o0 Jaoued-uoN JESIED) Wz-0 (DN 20 ) 130uE) lensewwo)  (sbq) ydaq sjdweg
N N N -UON Jo Jaoued dVvA adA) ajdweg
Loz LLOZ/L/8 Liozge/L siseg pJepueig sjeq s|dwes
(£0X-gS) oney %siy LOM-8S (70M-8S) oney %siy yOX-8S (Z0M-8S) oney %siy Z0M-8S BWeN uonedo]

OIHO ‘ILYNNIONIO
AO¥3IN3 IXNA
130¥Vd LS3IM IHL 40 1S3IM V3NV

13342 01 0~ SLINSIY TVILLATYNY 110S 40 ANVIWWNS ONV VOW

v 378vl




¥ 40 ¢ abed

2-0:XSIX' -G} -0 [BI0JBWIWOD VA 1S%08) OS ™ [BINABUY-|YH-0E90-1L0Z\S2IeD ¥siy 1Se3 |0A - v Xipuaddwsishleuy sl [BIPBWaX\S|| Hd MO33 34nQ - Lr0BE\SLOIMO¥d\'O

oul ‘'youply B AsjeH

610000 = s 000000 = 167} ON 00082 suaikd
210000 o 9T'e 0500000 - 6€°} ON 00082 auaiyjueuayd
= 020000 20€0°0 - 1$0000 £190°0 te) 0S1 auajeyydeN
- 8100 6E°L . £€9000 98¥°0 o] LL suaiAd(pa-g'Z’L)ouspu|
900000 0 - 8€2°0 L€00000°0 - IO ON 0004€ aualon|4
410000 - 9z'9 L6S00000 = 344 ON 0004€ auayjueson|4
- 9900 Lis0 = 8100 o ol LL suasesyiue(y'e)zueqiq
= $€0000 19T 2 210000 9880 2 0092 auashiyd
= 92000 £0°Z > 160000 6690 ) 0LL auayjuesony(y)ozusg
0900000 = 69 #20000°0 e 1190 ON 00082 auajliad(1'y'6)ozusg
S €00 S9°C e Zl00 916°0 ) LL auayjuesony(q)ozusg
= SE0 89T e ZLo 16870 o] LL auashd(e)ozueg
5 8v0'0 99°¢ b #7100 80°} o 9L auaoelyjue(e)ozuag
8+00000 0 = SE'L 21000000 = L0 ON 000082 ausdesyuy
2000000 F: $890°0 21000000 = £€€0°0 ON 00082 auajAyiydeusoy
£€000000 S8L°0 21000000 1£60°0 ON 0008S auayydeusdy
1900000 = 12200 £5800000 = L0£0°0 ON 0se auajeyiydeujAyiaN-z
1500000 - $810°0 9900000 - 6£20°0 ON 0g¢ auajeyiydeujAyiaiN-|
(B3/6w) (WIS) spunodwoy s1uebiQ a|Ne|oA- WSS
€10000 =2 Zi 210000 = 804 ON 000088 [ejoL duiz
L1000 5 6°L2 L0000 - §'62 ON 00092 |BjOL ‘WnipeueA
3 5 (6L2) AN > = (1zz)aN o€z [gjoL ‘wnijeyy
2 = 0S4 = = 951 > x |ejo] 'wnipos
= o (612) ON - - (1zZ)aN ON 000st |BjoL ‘wniugjies
= = 0S€Z E = 082 2 = |e10] ‘wnissejod
8¥0000 - (474 650000 . 8'sz ON 000vY |E10] '[B%OIN
$€0000 2 660°0 8¥0000 s L0 ON 062 |ejoL ‘Anossy
= = ZLS = = 59§ = = |ejo ‘assuebuep
" 2 00ELL = b 0€LL = = |10 ‘wnisaubepy
SE00 = z's9 2200 S (334 = 0084 [ej0) ‘Pea]
= = 00482 G = 000S€ = C |eloL ‘uoJ|
T - 90z % = vee 3 S |1ej0) 'Jeddo)
$S0000 z Fx43 990000 = s ON 000€z |ejoL }eqod
S L2000 99k = $2000 68} o] 0064 |BjoL ‘'WwnIWoIyy
= 3 00SSy > = 00¥6€ 5 > [el0L 'wnided
10000 = 9vL0 810000 = S06°0 ON 0015 [ejoL ‘wnikiag
20000 - 8.8 220000 2 zo8 ON 0000.€ |ejo) ‘wnueg
= 8800 6L 2 oLo §5°8 o] 28 [ej0L ‘Dlussly
3 = oozyi = = 00484 2 = [ejoL ‘wnuiwnjy
(6x/6w) spunodwog djuebiou|
130UBD-UON J3oue) Wz-0 J30UBD-UON J30ue) Wz-o0 (DN 20 D) Jaoued |BIDJ3WWOD (sbq) wdag ajdwes
ad N -UON Jo J3oue) dVA adf ) sjdwes
LLozei8 Liozrerg Siseg pJepuels 3jeq ajdwes
(a4 80X-8S) oney sty 80X4-8S (N 80%-8S) oney %siy 80X-8S SweN uonedo

OIHO 'ILYNNIONID
AO¥3N3 IXNA
130¥Vd LS3IM 3HL 40 LS3IM V3uV

13342 01 0- SLINS3Y TVOLLATVNY TI0S 40 AYVIWWNS ANV VOW

I-v 3718Vl




Z-0XSIX'0-54-0 BRIBWWODIYA ISHO8N OS ™ ediAIRUY-|YH-0£90-¥ 1 02\SIID ¥s1y 1583 100 - ¥ Xipuaddy\siskeuy sy [eIpaway\sil Hd MO33 @4nQ - Ly0BE\SLO3rO¥d\ ©

2u| ‘Youply 3 AsjeH

pawiopad Jou sisA|BUR JO B|Ge|IBAB JOU LUONBLLIOJU! SBIBIPU| -, ¥
ywi Bunsodas Aiojesoqe| ay} aAoqe pajoalap ale pjoq ul SNsay €

PIEPUBIS dWA / Dd3 SE palejnojed ones ysiy 2
| JO X8pUI pJEZeY JBDUBD-UOU B UO PIseq Si piepuels - ON
GO-3} JO %Sl JAOUED B UO Paseq Si PJepuelS - D
WNIWLOJYD [B10) JO} PASN WNILOIYD JUB[BABX3Y JO) BNjEA

ausjeyiydeujhyiaw-z soj pasn auajeyiydeujAyiaw-| Joj anjeA
ajfuad(i'y 6)ozuaq pue ‘auasyiueuvayd ‘auajdyiydeuase Joj ajeBouns e se pasn auasid 10} anjep
2) aseq ejep SHVQAID Pue (€102 ‘84 Iudy 'SanJ uaun)) (€)(D)80-00E-GHLE DVO Woy SanjeA 'L

ISUOIRIABIGQQY PUB SJON
0v00 190 80X-8S LE00 820 80X-8S ASty |e30L
1100000 S 81¥00°0 1100000 = £6£00°0 ON (72 (1z0n) aualkx
100000 S 921000 S100000 = £€9200°0 ON 0zs ausnioy
g . (2¥2000) ON = > (£0z000) AN 2 €5 suayjsolojyoenaL
6000000 . 902000 86000000 = 922000 ON ogz suszuaqiiyl3
> > (2v200'0) ON 2 = (£0200°0) ON 2 . (auanjoyAdoidos|-d) auswAd
$100000 = zzz00 o LELOO ON oovL 3py|nsip uoqen
- S0-36'v 589000 o S0-3v v 229000 o) ovi suazusg
$000000°0 ¢ $250°0 8.0000000 = ¥8.0°0 ON 0000014 suoyeoy
= ® (5090°0) AN 810000000 = 64100 ON 00000+ (auoiay |Ayi3 jAuje) suoueing-z
. 2 (zv200'0) AN 5 2 (£0200'0) AN ON S6 suszuaqAuBWL-S'E L
#L00000 s 291000 €L00000 = 251000 ON ozt auazuaqAyiawlL-¥'Z'L
(6y/6w) spunodwog ajuebiQ 3|e|oA
J3OUBD-UON Jjaoue) Wz-0 132UeD-UON Jaoue) Wmz-o0 (DN J0 Q) Jaoued |eJaWwWo) (sbg) wdaq sdwes
a4 N -UON JO Jadue)d dYA adA} ajdweg
LLozes Lozee siseg pepuels ajeQ ajdwes
(a4 80x%-8S) oney sty 80%-8S (N 80X-8S) oney %siy 80X%-8S BWEN UoNes0T

v jo v abed

OIHO ‘LLYNNIONIO
AD¥3N3 BINA
130¥Vd LS3IM 3HL 30 LS3IM VIHY

13342 OL 0~ SLINS3Y TVOILATYNY 1I0S 40 AYVIWWNS ONV VOW

v 3navl




840 | abeg

SL-0'XSX'Q-G1-0 |BRIBWWOD YA 1SN OS™ IonAleuY-IYH-0E90-¥10Z\SO(eD ¥siy 1583 100 - ¥

v £

\SISAY

I SIY Hd MO33 ainQ - LP0BE\SLO3MrO¥dO
oul ‘youply 3 AaeH

180000000 S 64170 220000000 = 6¥0°0 ON 0000ZZ auakg
060000000 = 8610 $10000000 = LEE0'0 ON 0000z2 aualyjueuayd
920000 . 2200 0¥00000 s SEE00°0 ON v8 auajeyiydeN
- 6900000 8.¥0°0 s 2200000 SS10°0 o] 069 auakd(pa-g'z'|)ouapu
$10000000 2 LP¥0°0 28000000000 - 1sz00'0 ON 000062 aualon|4
€£0000000 - €120 610000000 > 25500 ON 000062 auayjueson|4
= 920000 9100 > $80000°0 985000 o] 69 auaoeJylue(y'e)zuaqig
= 2100000 0 8080°0 - 6€£000000 0 8920°0 o) 00069 auashiyn
= 0600000 0 2900 - 62000000 10200 o 0069 auayjuesony(y)ozuag
#£0000000 = 6€20°0 210000000 e ¥920°0 ON 0ooozz auajluad('y B)ozuag
= 110000 6€20°0 . G€0000°0 6£20°0 o] 069 auayjuesony(q)ozuag
= 21000 1#80°0 - $€000°0 £420°0 o) 69 auashd(e)ozuag
B €1000°0 90600 s 9€0000'0 £920°0 o] 089 auaoesylue(e)ozuag
890000000 0 S 28900 £900000000 0 > 829000 ON 0000001 ausoeiyiuY
670000000 % 20170 0100000000 = 602000 ON 0000zZ auajhyydeuaoy
€80000000 0 S 49800 45000000000 = 152000 ON 0000%% auayydeuady
18100000 €5900°0 £€6000000 - S€£00°0 ON 09¢ auajeyiydeulAyiaN-z
4900000 = 200 18000000 - £6200°0 ON 0se auajeyiydeuiAyian-|
(Bx/6w) (WiS) spunodwog ojuebiQ ajnejoA-Iwas
10000 s 1’88 290000 s 188 ON 00008S |ejoL duiz
Z1000 * 602 91000 = 892 ON 000} |eloL ‘wnipeueA
- ' 861 - ks 161 5 2 |ejo} ‘wnipog
£20000 = x4 010000 - ££6°0 ON 0046 1Bj0 ‘wniuaRs
3 = 0981 = = 0l£z = = 18101 ‘wnissejod
€1000 = Lz 81000 S Ve ON 000tz 1810 "IN
Z€0000 = 90°0 62000 > 950 ON 061 g0 ‘Aindiapy
= = (114:] = = VA - - |ejo] ‘asauebuep
. & 004v) = = 0£s8 - . [ejo) ‘wnisaubeyy
€40 = v'v6 090 < Lyy ON 0SL |ejo) ‘pea’
= = 0090€ > = 0016€ = % [ejo ‘uoy|
= 24 L8 = = v've = 2 |ejo} ‘Jaddod
L8000 = 8'vL 8¥000 & 13 ON 000% |ejol ')eqed
= 21000 1:13 - 91000 802 1) 000€} |ejo] ‘wniwoiyy
- . 00L£L . - 00452 - o [ejo| ‘wnojed
220000 $ 890 0£000°0 = ££6°0 ON 0oL |eloL ‘wnykiag
0000 0 = vey §8000°0 2 oL ON 0000Z4 |ejo} ‘wnueg
100 = Wy Z100 ~ w's ON 1744 |Bj0 "OIuasIY
< 3 009zZ4 = = 00SS 4+ 3 = |ej0L ‘wnuiwn)y
(By/6w) spunodwoy ajuebiou|
J30URD-UON Joued Wz-0 J3oued-UoN JESIS) WsL-¢b (ON Jo D) Jaoued Uononiisuoy  (sbq) yidaq ajdwes
N N -UON JO J3oued dvA adA) ajdwes
L1oz/6zIL Lioz/8e/L siseg piepuels ajeQ ajdwesg
(Zox-8S) oney %siy 20%4-8S (103-8S) oney Xsty L0X-8S Swen uoeso’]
OIHO ‘ILYNNIONID
ADY3N3 3¥NA
730¥Vd 1S3IM 3HL 40 LSIM VUV
1334 61 0L 0~ SLINS3Y TVYOLLATYNY TI0S 40 AMVINWNS ANV VOW

v 31avl




840z abey

SL-0'XSIX -G} -0 [BRIDWWODGVA 1SRN OS ™ (eoNAeUY-IVH-0E90-¥102\S9/BD ¥siy Ise3 100 - v xIpuaddwisisAleuy sy [BIPAWaX\SII Hd MO33 NA - Ly0BE\S1O3roNd O

Qul ‘youply g AdjeH

pauuopad jou sishjeue Jo jou ) S

il

| Buipodas Asojesoqe) ay) aaoqe uu.uw.mu aJe pjoq ul snsay ¢

i Buiyodas pajedipul ay) aA0Qe pajaajap Jou Si Nsay (#) AN €

dVA /1 0d3 se onesysiy z

| JO X3pul pJezey JaOUBD-UOU B U0 paseq s! pJepuels - ON

G0-3} JO YSU J3OUBD B UO Paseq St PIEPUBIS - O
WINILOJYD (810} JO) PASN WNIWOIYD JUIJEABXBY JO AN[BA

aualewiudeulk 2 40j pasn aL | Joj BNnjeA
auajkiad(i'y'6)ozuaq pue ‘ausiyiueuayd ‘auajhyiydeuase o) ajebouns e se pasn aualkd Joj anjep
80 2iny U1 Pays1gnd Jou SUBN}ISUOD Joj (€10Z ‘9 BUN[® PaPEOJUMOP) Seq BlEP SHVAID Pue (€102 '8} udy :Sajns waun)) (€)(0)80-00€-G¥LE DVO Woyj SanjeA 't

:SUOPEIAGIGQY PUE SOION

510 0E00'0 204-8S 290 12000 L0X-8S AS1Y 101
08000000 c 162000 - = (9£500°0) AN ON 0L (le101) auajhx
1100000 = §9500°0 £200000°0 = ¥100°0 ON 028 auanjo)
= $800000°0 $100°0 = = (¥1200°0) ON 2 0zz 3uayI20J0|yeANDL
5 2 (2¥900°0) ON < = (9€£500°0) GN ON v8 ausjeyiydeN
= = (£5200°0) ON c S (¥1200°0) ON ON 092 auazuaqikdosdos|
5 5 o 1500000 = §2600°0 ON 061 auexaH
2900000 0 S §5100°0 = = (¥4200°0) ON ON 0€£2 auazuaqiiyi3
5 = (26200'0) N = = (¥1200°0) ON = = (auanjojiAdoudosi-d) auawAd
££0000°0 = 26900°0 85000000 = 1100°0 ON 061 apyinsip uogied
= s (£5200°0) AN € 2 (¥1200°0) ON = E auazuaqowoig
6200000 > Z¥¥00°0 1100000 : 12100°0 ON 0st auazuag
650000000 = 68500 280000000 = 2280°0 ON 000004 auoiaoy
= = (z¥90°0) ON 280000000 z £10°0 ON 0005+ (auoiay) 1Ani3 Ayiaw) auoueing-z
S = (25200°0) ON = = (¥1200°0) ON ON 00z 2UaZUAQIAYIBWLL-G'E' L
S = (£6200°0) AN = = (¥1200°0) ON ON SE auazuagiAyiwu 42"t
(6y/6w) spunodwoy suebiQ a|nejoA
J30UBD-UON Joue) Wz-o0 130Ue)-UON J2oue) WsL-¢€t (DN 10 Q) J30ue) Uononnsuoy  (sbq) yidaQ ajdwes
N N -UON Jo Jaoued dVA adA| ajdweg
1102/6Z/L L10Z/82IL siseg pJepuels aleq ajdweg
(20X-83) oney ¥siy 20%-8S (10X-8S) oney sty L0M-8S SeN uonedo

OIHO ‘LLYNNIONID
AD¥3N3 3IMNA
130¥Vd LSIM 3HL 40 LS3M VUV

1334 61 0L 0~ SLINS3IY TYIILATVYNY 110S 40 A¥VNWNS ONV VOW

v 3navl




8jo ¢ abeq

S1-0:XSX -G 1-0 [BRIBWWODGYA ISHIN OS ™ IBNAIBUY-[vH-0E90-7 1 0Z\SIIED %51 1583 10Q - v xipuadd

v Siy

Hd MO33 A - Ly06E\SLO3MONG\ O
Ul ‘Youply ¢ AdjeH

£200000 = 'S §200000°0 = S0 82000000 0 ® 52900 9100000 > (424 000022 auaikyg
€100000 = SLT $1000000 = 220 0€000000 0 = 6¥90°0 100000 0 > 9680 000022 aualylueudyd
641000 % S0 #1000 0 > SLi00 8400000 = £5900°0 420000 : 92200 e auajeyiydeN
S #2000 190 A 810000 2431 - §200000 L1000 = 41000 Ll 069 auaikd(po-¢'Z' L )Jouapu|
01000000 2 £82°0 980000000 0 < §200 $¥0000000 0 3 LELO'O 220000000 - ¥90°0 000062 auason|4
0200000 = 88'S 41000000 % 98¥°0 $2000000°0 > SLL00 2100000 . [44% 000062 auayjueson|y
. 48000 209°0 = $¥0-3L9 $9¥0°0 . 2 (80v00°0) ON = 65000 0¥°0 69 auaoelylue(y e)zuaqiq
= 6E£0000'0 197 = 90-38°¢ 9z'0 . 9$000000°0 vLE0D = £20000 0 9L 00069 auashiyo
= £€0000 7 > $0-39'Z 8L10 s $€000000 LE20°0 : 02000 0 sE') 0069 auayiuesony(ylozueg
2100000 < §ST 08000000 0 - LLVo 210000000 . 4200 08000000 ks SLL 000022 auajliad(I'y B)ozuag
2 SE€000 "we = ££0000 s220 - 0$00000 vL20°0 - §2000 e 069 auayjuesony(q)ozuag
= 0¥00 87 = 0€000 6020 £¥0000 6200 . 1200 68°) 69 suaskd(e)ozuag
= 9000 € 2 6£0000 8920 . 8¥00000 L2800 2 92000 8L’} 089 auaoelylue(e)ozuag
01000000 = v.6°0 60000000 0 * £260°0 0Z0000000 0 = 96400 £€000000°0 * 8Z€0 0000004 |uazeiyuy
18000000 0 i 641°0 6£0000000 0 5 6580070 £900000000 = 6EL0°0 $¥000000°0 = Lo 000022 auajkyydeuaoy
15000000 0 = 9zz'o 900000000 - £9200 120000000 0 & 6£600°0 910000000 > £2L0°0 0000¥Y auayiydeuaoy
810000 = S¥90°0 8€00000 2 9EL0°0 89000000 - S$Z00°0 #1€£0000 0 & €100 0S¢t audjeqiydeulAyiaN-Z
€10000 & S9%0°0 2€0000 0 = SHL00 9100000 - 745000 6200000 S0L0°0 09¢ suajeuydeuAgian-1
(B3/6w) (WIS) spunodwo) 21uebiQ dINRIOA- WS
210000 3 Vil 210000 * 00} 810000 = SoL 110000 > z’s9 000085 |ej0) ouiZ
¥1000 % 9tz L1000 % 6'82 51000 S st 1000 = 214 00044 1101 'wnipeueA
s & SEL > = v - - 664 o o2 802 $ |ejo] ‘wnipos
= = (Zz)aN 0400000 S 189°0 810000 - (Y33 ¥10000 SE'h 0046 1810 ‘WniudRs
> = 0644 = . 0zee s = 0492 = 5 0644 = [e10] ‘wnisseod
990000 6°Ch 1000 2 L6 41000 2 s8¢ 580000 = 6L 0001z 1Bj0L 1RIN
620000 o S0 £€90000 * Lo 42000 2 50 10000 - 8200 061 |ejo) ‘Ainosap
5 % ¥SS 2 - 425 - * vES > = 0L9 . |ejo) “asauebueny
. = 00Z64 s < (134 N - 0S8 - - ooziz = [ej0) ‘wnisaubep
zZLo = 6'28 140 > £9) S10 A (413 8€0'0 a $'8Z 0S4 |ejoy 'pea
s = 0002z > < 00Zie 2 *: 008s¢ = 2 006€2 2 |ejoy ‘o
5 = 6'sZ = S 8'sZ = = e % X 9'se s [ejo Jaddod
22000 > 88 8€000 - st $¥000 = 6Lk 92000 ° S0 000% |ejo] 1eqod
2 160000 84 S $1000 681 5 S1000 (74 > £60000 x4 000€} [Bj0] ‘wniwoiyd
= 5 00468 > a 00EEY = - 00592 x 3 00Z6L E [ejoL ‘wnpjed
410000 2 825°0 ¥£0000 z s0'4 820000 = 1980 210000 S S0 00lE [ejoy ‘wnyikiog
650000 = L 180000 = 9L 2v0000 = L0s 9¥0000 s b'ss 0000214 |ejo) ‘wnueg
L2100 g L 100 o veL #6000 = ¥6't €100 = i85S ozy |ejo) dluasiy
= 2 00¥04 = - 00¥94 E = 008SH . s 0186 = 1Bj0] ‘wnuiwnfy
(B5/Bw) spunodwo) sjueBiou)
JoouB)-UON J2oue) [MERE) J90UED-UON J3oue) Wz-0 J90URD-UON J90ue) WSI-€b J30UED-UON Jaoue) WZi-s UORonIsuoy  (sbq) yidaQ ajdwes
N N N N YA adA) aidwes
Lozis Loz L1ozZiszIL LiozeziL ajeq adwes
(20X-8S) oney ¥siy yOA-8S (20X-8S) oney %Sy yOX-8S (E0X-8S) oney s £0X-8S (20X-8S) oney sy 204-8S JWEN UoRed0]

OIHO 'ILYNNIONID
A9¥3N3 3X¥NA
7130¥Vd LS3M 3HL J0 LS3M V3NV

133461 0L 0- SLINSIY TVOILLATYNY TI0S 40 AHVWWNS ONV YOW

z-v 3navl




GL-0:XSIX -G 1-0 [BRIBWWOIJYA 1SH8N 0S ™ [EANA[RUY-[VH-0E90-¥10Z\SO[eD %S4 1583 100 - ¥

\SIsAleuy siy

1\SIl Hd MO33 2100 - L¥06E\S103r0Ud\ O
2u| 'wouplY 3 AsieH

pauwuopad jou sishjeue Jo ajqe| jou oy, e S
1wy Buipodas Aiojesoqe) ay) BA0GE PaI0AIAP 3. PlOq Ul SYNSBY
Jwyy Buiodas pajedipul 3y} 3A0Qe Pal23Jap 10U S1INS3Y (#) AN €

piepuels dvA / Od3 Se paje|nojed ones ¥siy 2

| JO Xapul pJezey JAOUBJ-UOU B UO Paseq Si PJEPUBIS - ON

G0-3} JO %SU JAOUED B UO Paseq S| pJepuels -
WINIWOJYD [B]0) JO) PISN WNIWOIYD JUS[BABXBY JO BNJEA

auajeyjydeujkyiaw-z Joj pasn auajeyiydeujfyaiu-| Joj anjep

ue ‘auaiyjueuayd ‘auajiyiydeuace Joj ajleBouns e se pasn auasAd Joj anjep
) pue (€102 ‘g1 |udy ‘s3jns uaund) (€)(0)80-00€-S¥LE OVO WOy SaNjeA °|

:SUONBIABIQQY PUR SAJON

¥10 1900 ¥0%-8S v20 19000 vOM-8S 210 12000 €0%-8S 8500 1900 20%-8S
98000000 S ¥$200°0 09000000 = £2200°0 3 = (50500'0) AN £5000000 , 142000 0Le (1e101) aualky
0100000 5 Z¥500°0 §8000000 S ZPr00°0 €2000000 2 28£00°0 08000000 ¢ L1$00°0 0zs auan|oy
= 2 (64200°0) N 2 2 (1200°0) ON < = (20200'0) AN = 0€00000°0 8590000 o0zz auayj0i0/yoeaL
G S (6¥500°0) ON = S (¥2500°0) ON - = (50500°0) AN 1200000 = SL100°0 v8 auajeyyden
= = (6+200°0) ON S = (1200°0) AN : (20200'0) AN 2 = (¥9100°0) ON 09z auazuagihdosdos)
> 3 = = z = 0£0000°0 = £€10°0 £80000 0 5 15100 061 auexay
$800000°0 3 §100°0 95000000 > 821000 6¥00000 0 S £1100°0 £5000000 5 121000 0€Z auazuaqiiyi3
g = (61200°0) ON = = (1200°0) ON - = (z0200°0) GN = = (¥3100°0) ON > (auanjojhdoidos|-d) auawAD
6€00000 > L£200°0 £20000°0 = 905000 = : (50500°0) GN 99000000 Z 921000 064 apynsip uogie)
3 . (61200°0) ON = = (1200°0) AN - % (20z00°0) AN . = (¥91000) ON = auazuaqowoig
9€0000°0 S 1¥500°0 200000 2 ¥S£00°0 £€20000°0 = 25£00°0 £20000°0 = 8¥£00°0 0S4 auazuag
8£0000000 . LL£80°0 50000000 > L2900 = 2 (5050°0) ON 2€000000°0 5 81£0°0 00000+ 20130y
= e (6¥50°0) AN > = (¥250°0) AN = 2 (5050°0) AN = = (11%0°0) ON 0005+ (auciay 1An3 1Ayiap) auoueing-z
= (64200°0) ON 500000 0 £ 204000 = s (20200°0) ON = < (#9100'0) ON 002 auazuagiAyiawuL-G'e'L
= = (61200°0) ON > S (1200°0) AN = = (20z00'0) AN = 2 (¥3100°0) AN S€ suazuaqiAyiBwu 52’}
(Bx/Bw) spunodwo) 21uebiQo a|nejoA
J30UBD-UON SE=ITR) We-g Ja0UBD-UON JECR) Wz-0 J30UBD-UON Jaoue) W GL-Et J30UED-UON J0Ue) WZi-6 UonPNAIsUc)  (sba) yidaQ ajdwes
N N N N dvA adA) ajdwes
L10Z/L/8 LL0z/L/8 1102/62/L 1102/62/L aleQ ajdwes
(Zox-8S) oney sy yOX-8S (z0x-8S) oney %siy yOM-8S (£0%-8S) oney %Sty £0%-8S (20%-8S) oney ysiy 20%-8S aweN uonedn

8,0 y abed

OIHO ‘ILVNNIONID
AS¥3IN3 NA
130¥Vd 1S3M 3HL 40 LS3IM VIV

1334 61 01 0 - SLINSIH TVOLLATYNY I0S 40 AYVWWNS ONV VOW

Zv3navi




840G abed

SL-0'XSIX'Q-G1-0 [BRIBWWODEVA 1S3OS~ 12o1AIRUY-I¥H-0E90-¥102\SOIED Siy 15€3 100 - ¥

A

Iy SIY Sl Hd MO33 anQ - LPOBE\SLO3rOYd\O

Ul 'Youply 3 AaleH

#20000°0 2 s 06000000 2 16} 06000000 - 66} 0€000000 - 1890 0000zZ auahdg
5100000 = 9zt £900000°0 = 6E°L §500000 0 = 243 91000000 - 6¥E°0 000022 auaiyjueuayd
9£000'0 = 20£0°0 €2000°0 = €190°0 120000 = €2100 810000 = 5100 8 auajeyiyden
02000 02000 6E°} O 040000 98¥°0 = 450000 S6£°0 s 820000 £61°0 069 aualkd(po-g'Z'L)ouapu)
280000000 - 8E2°0 6£0000000 - L0 620000000 = 6280°0 $600000000 = (22400 000062 auason|4
2200000 2 9z'9 92000000 5 344 $2000000 - 14 §2000000 = 8120 000062 auayjuesoniy
= 2000 LSO = 12000 ri’o s 0z000 wio - €0-30'4 L1200 69 auaoesyue(y'e)zuaqig
2 8€0000 0 19T = €100000 988°0 3 1100000 €620 2 90-3L¥ S0 00069 auasliyn
i 620000 £0'Z = 010000 6690 > 2800000 895°0 = S0-3L¢€ £S2°0 0069 auayuesony(xy)ozuag
42000000 . 69°F £000000 - 1190 $200000°0 & 6150 #1000000 = S0E0 000022 auajliad(r'y 6)ozuag
S 8€000 §9C - €1000 9160 2 680000 9190 = #0000 L0€°0 069 auayjuesony(q)ozuag
$ 6€0°0 89 = €100 1680 - 66000 §89°0 2 S¥000 £Ie0 69 auaikd(e)ozuag
= 5000 99°¢ = 91000 80°}4 2 €1000 2880 - 050000 veo 089 auaoesyjue(e)ozuag
¥100000°0 = SE'L Z€£000000°0 5 neo 8€000000 0 = 18€°0 010000000 - L0Lo 0000004 auadeiyiuy
+£000000 0 > $890°0 $10000000 i ££E0°0 £€00000000 : §2L00°0 6200000000 2 €L10°0 000022 auajAyydeuasy
Z¥000000°0 - s8L'0 $2000000°0 = 1£60°0 £20000000 > 201’0 6200000000 = 9¥£0°0 0000%% auayydeuady
£1900000 - 12200 $800000 - L0€0°0 85500000 5 10z0°0 6200000 = 90100 09€ auajeyiydeulAian-z
1500000 Q ¥8L0°0 9900000 - 6£20°0 %0000 0 - 45100 #20000°0 = 4¥800°0 0se auajeyiydeulAuioN- |
(B3/6w) (WIS) spunodwog ojuebiQ a|nejoA-Iwes
610000 * (433 610000 = 804 £€20000 = veEL 410000 S £'86 00008S ey duiz
91000 X 622 41000 & S'6Z L1000 = 962 22000 = L9¢ 0004 [ejo ‘wnipeueA
& - 0S4 - o 9SSt = 2 (143 = = ££T = |ejoL ‘wnipog
J > (61'2) ON = = (1z2)aN - = (1e2) aN 3 2 (81'2) N 0046 [B10] ‘wnuaps
° = 0s€Z = = [173:14 S - 0LLL - - 009¢ = |ej0] ‘Wnisselodq
01000 2 (74 21000 2 8'sZ 0000 = L ¥4 #1000 - '8z 000t2 12101 "IN
$0000 < 6600 £.0000 = vL0 0€000 = 450 Z¥000°0 = 6£0°0 061 |ejoy ‘Anosay
- - Zis - o S9S = = 089 2 = 625 = [e1o ‘asauebuepy
= O 00ELL - - 0£LL - - o0os¢ = 2 0LLE C |elo) ‘wnisaubepw
800 3 z’s9 $90°0 = (2314 0zZo - 0SH 9500 N S'6¥ 0SL |ejoL ‘pean
s 2 0082 = = 000S€ 2 g 00Z0¢ - - 00gse < |ejoL ‘uos|
= d 90z = 2 (344 = E SS > . ¥'eZ g fejo) soddod
L€00°0 - s 8€00°0 = 1413 1£00°0 % x4} 1%000 2 413 000% |ejo] '4eqod
- £1000 991 - S1000 681 = L1000 9Vl = 91000 S0z 000€} |ejoL ‘wniwoiyy
% = 00SS¥ £ - 00¥6€ - - 00084 * = 00vEY L |ejoL ‘wnpjedy
$2000°0 = svL’0 620000 2 S06°0 820000 - 6480 620000 - 5680 00LE jejoL ‘wnijkiag
€££000°0 & 8.8 490000 = zo8 Z1000 2 ork 40000 - 9'9S 000024 |ejo ‘wnueg
100 = 6L°L 0200 - $S°8 8€0°0 = 8's) €100 2 SE'S (1744 |e10) duasiy
- - oozvi b = 004814 S = 00¥LE = = 00z8} = [ej0] 'wnuiwnjy
(By/6w) spunodwog djuebiou|
JaoueD-uoN Jaoue) Wz-0 J30UBD-UON Jaoue) Wz-o0 J30UBD-UON Ja0ued oL-6 130Ue)-UON Jsoue) Wz-0 UoonIsuoy  (sbq) yidaq jdwes
a4 N N N dvA adA| ajdwes
L102/e/8 Liozie/s Liozre/e Lozrze ajeq a|dwes
(20X-88) oney ¥s1y 80X-8S (Z0X-8S) onex ¥siy 804-8S (zox-8S) oney X1y L0%-8S (20%-88) oney sty LOX-8S JWeN uonedo]
OIHO ‘LLVNNIONIO
AD¥3N3 3XNA
130¥8Vd LS3M 3HL 40 LSIM VIHV
133461 01 0 - SLINSIY TVOILATYNY T10S 40 A¥VYWWNS ANV VOW

Z-v3ngvl



840 g abed

SL-0'XSIX 0-G1-0 [BRIBWWOD VA 1SH09N OS ™ (BINAIRUY-[WH-0E90-¥10Z\S2IED ¥S1y 1583 100 - ¥ Xipuaddwisishieuy siy

Hd MO33 2400 - L0BE\SLOIrOHA D
2| 'Yauply g Asjeq

pauLouad Jou SISABUE JO JQEJIEAR JOU LONEULIOjUI SAJBdIPY| 5,7\, §
i Buipodas Aiojesoge| ay) aA0qe pajoalap ase pjoq ui SYNSaY ¢
W Buruodas pajestpul ay) aA0qe paldalap Jou stinsay ((#) ON €
PIEPUB)S YA / Dd3 SE PaleInojed Ones Xsiy 2
| JO X3pul pJeZey Ja0UBDd-UOU B UO paseq si pJepuels - ON
G0-34 JO %SU JAOUED € UO PIseq S pJepuels - O
WNIWOJYI [BIO) JO) PASN WNIWOIYD JUS|BABX3Y JO) 3NEA
ausjeyjydeujAyow-z Joy pasn auajeyiydeujAyiaw-| Joj aneA
ue ‘suasyjueuayd ‘auajhyydeuase Joj ajebouns e se pasn aualkd Joj anjeA
J pue (€102 '8} 1udy 'sajnsuaun)) (€)(D)80-00€-5¥LE DVO oy SaNeA "}
:SUONRIABIQQY PUE SBION

110 500 80M-8S 010 0200 80X4-8S Sz 0 9100 20%-8S 8800 ¥800°0 L0%-8S
1100000 = 819000 1100000 - £6£00°0 2 - (905000) AN 90-30'9 < £2200°0 oL (1e101) Bualhx
100000 = 922000 $10000°0 - £9£00°0 $200000°0 s 621000 S0-30'4 & 615000 0z auanjo|
= S (z¥200°0) ON = = (£0200°0) ON = 4 (z0z00'0) ON = s (96100°0) GN 0zz 3uayja0i0|yoRIa L
- = (50900°0) AN 5 = (£1500°0) AN = = (90000) ON = . (6¥00°0) AN ve ausjeyiydeN
C = (zv200°0) ON . S (£0200°0) ON = = (z0z00'0) GN > : (96100°0) ON 09z auazuagihdoidos|
e 2 * oy B - = = ® - = - 061 uexaH
06000000 = 902000 26000000 z 922000 = e (20200'0) ON #£00000°0 8 £100°0 0£2 auazuagqihyi3
& = (zv200'0) ON - = (20200°0) ON o S (20z00'0) ON = v £0£00°0 o (auanjojjAdoidos|-d) auawkD
210000 s 22200 6900000 = LEL0'0 #100000 > 652000 9¥0000°0 z 81800°0 064 apynsip uogied
5 = (z¥200°0) ON = < (£0200°0) N = 2 (20200'0) ON = = (96100°0) ON z auazuaqowoig
9¥0000 0 > §8900°0 1$0000°0 S 22900°0 2€00000 0 £8¥00°0 2200000 > S0¥00°0 0S4 auazuag
250000000 o $250°0 820000000 O $8L0°0 080000000 S 20800 $¥000000'0 : S¥¥0'0 00000} auolaoy
- s (5090°0) ON 21000000 = 6L10°0 £5000000'0 5 86,000 £¥000000'0 5 102000 00054 (auojay 1Ayi3 Ayiaw) suoueing-z
b = (z¥200'0) ON Z s (£0200°0) AN = v (20200'0) ON E 2 (96100°0) ON 002 2uaZUBQUAYIBWLL-G'E' L
9¥0000'0 = 29100°0 £¥0000'0 = 251000 = = (20200°0) ON = = (96100°0) AN SE auazuaqiAyiawLL-¥'Z'L
(By/6w) spunodwo a1webiQo a|nejoA
130UBRD-UON 130U Wz-0 J30UB)-UON Jj3oue) Wz-0 J30UBD-UON Jj3oue)d W 0L-6 120URD-UON JESICe) Wz-0 Uononnsuo)  (sba) yidaq ajdwes
a4 N N N dvA adA| adwes
L10Z/E18 L10Z/EI8 LLozizie L1ozizie ajeq ajdwes
(204-89) oney %sid 80X4-8S (ZoY-8S) oney 3siy 80%-8S (20%-gS) oney xsiy L0M-8S (20x-8S) oney ¥siy L0M-8S SWEN uoNedo]

OIHO 'LLYNNIONIO

AO¥3N3 3XNa

1308Vd L1S3IM 3HL 40 LS3M VIHY

133461 0L 0- SLINSIH TVIILATYNY 110S 40 AHVAWNS ONV VOW
Z-v 318Vl




80 £ abey

G1-0:XS[X Q-G -0 [BRIBLILOD VA ISH03X% OS 1eNAleUY-YH-0£90-1 02\SID ¥SIY 1883 |00 - v XIipuaddwsisAieuy Sijy |BIPAWSXIS|| Hd MO3IT NA - LY0BE\SLOIMOUd\ O

Ul 'YRUPIY § Adjen

110000 ® (424 0000Z2 aualkg
$10000 = £ze 0oo0zz auaiyueuayd
¥i0 = [43 ve auajeyiydeN
85000 o'y 069 aualkd(pa-g'Z' 1 )ouapu|
4200000 * S6°L 000062 auason|4
2600000 S 192 000062 auaylueson|4
2 LE00 Sk 69 auaoesyjue(y e)zuaqiq
& £10000 9L 00069 auashiyn
- 11000 6E°L 0069 auayjuesony(y)ozuag
6100000 - (£47 000022 auajfuad(1'y b)ozuag
g oo §9°L 069 auayjueiony(q)ozuag
= v10 696 69 auaskd(e)ozuag
2 6200 $64 089 auadesyjue(e)ozuag
8100000 = 1413 0000004 audeRIYIUY
0100000 - @ 000022 auajdyydeuany
2100000 = 6Z'S 0000¥¥ auayydeuaoy
S€00 O Lz 09€ auajeyiydeuiAyion-2
0200 G 60°L 09¢ auajeyydeu/Auan- |
(B3/Bw) (W1S) spunodwog duebiQ ajpe|oA- WS
§10000 = £98 000085 €104 2uIZ
»1000 - D 24 00024 |ej0) ‘wnipeueA
s > 61 r |ej01 ‘wnipos
= = (EE2) ON 0046 [B10] ‘WNIUARS
> * [ 72 x4 < |ej0] ‘wnisselod
980000 2 8k oocoLz 18101 PRIN
620000 c sL'0 061 1elo] ‘Ainosa
o 5 ves s |ejo ‘asauebueyy
" = 0evs £ |e10) ‘wnisaubeyy
2800 2 €19 0SL lelo ‘pea
2 2 008S2Z - 120 ‘woJ|
= % Viz = |ejoy ‘1addo)
62000 = 9L 000% 201 ‘yeqod
= 11000 PR d% 000€L B0 ‘wnwoiyd
. S 000SZ > [ej0} ‘wnojed
£20000 * 869°0 00i€ 1ei0) ‘wnykieg
+¥€0000 = sov 000024 |ejo) ‘wnueg
G100 X 9’9 ozy |ej01 ‘Owessy
T & ooizk ~ |B10L WnuUnjy
(6%/6w) spunodwoy ajueBiou)|
J30UED-UON J30ue) Ws9-5v UoNONAISUG)  (sBq) ydaQ aldwes
N dVA adA} aidwes
Liozivs ajeq sidwes
(ZoX-8S) oney ¥siy 60%-8S Awep uonedn]

OIHO ‘LLYNNIONIO

AD¥IN3 IMNA

130¥Vd LS3IM 3HL 4O 1S3IM V3NV

1334 64 01 0- S1INS3Y TYOLLATVNY 110S 40 AYVWAWNS NV VOW
v 378Vl



SL-0XSIX' Q-G 10 [BRIDWWODIVA I1SHON OS ™ IeoNARUY-IVH-0E90-¥1 0Z\S[ED %81 1se3 100 - ¥

ddv A

sy Hd MO33 24nQ - LPOBE\S LOIMOM\ O
U] ‘Yuply § AsjeH

pauuopad jou SiSAleU. J0 |Qe|ieA. JOU LONBULOjUI S3IDIPY) =, ‘G

) B

das A ay) anoge p p aie p|oq Ul SINSaY

wwy Bunsodas pajedipul ay) aA0qe payoalap Jou s iNsay (#) ON €

PIEPURIS JYA / Dd3 SE Paje|nojed ojes XSty 'Z

| JO X3pul pJeZey JAOUBD-UOU B UO Paseq Si PIEPURIS - DN

G0-34 JO ¥SU J3OUED B UO Paseq Si pJepuels - 9
WNIWOJYD [€10] JO) PASN WNILOIYD JUSJEABXSY JO) dNJEA
deulkylaw-z 10} pasn auajel | 10 aNjeA

ue ‘aualt

B © se pasn auasAd Joj anjep

d ‘aualk 10}

J pue (€102 ‘81 Iudy s3jnJ waund) (£)(D)80-00E-S¥LE DVO WOy SANRA 'L

1SUONEIABIQQY PUE SOION

£€0 220 60%-8S
210000 . LEv0'0 0Le (1e10)) BualAX
2200000 2 SL00 0zs auanjo)
> BE£00000°0 458000°0 0zz auayjaoso|ydeNa |
9200 - (%4 8 auajeyiydeN
19000000 = 651000 09z auazuaqjAdosdos|
X - - 061 auexap
#10000°0 = £££00°0 (1134 auazuaqihyi3
= = S1£00°0 * (auanjoykdosdos|-d) duawiD
2 - (95¥00°0) ON 061 apyinsip uogied
- = 1£100°0 > auazuaqowosg
0€£00000 = Z5%00°0 0s1 auazuag
¥1000000 = L84°0 000004 auojoy
£1000000 Z 88100 000S L (auciay 1Aul3 Ayiap) auoueing-z
€600000 E $810°0 00z auszuaqiAyIBWUL-G'E' )
Z1000 = £290°0 SE auazuaqAylawu L-#'2'L
(B/6w) spunodwoy 2juebio 9
J3%UeD-UoN FEEITR) WS9-5v Uononisuoy  (sba) yidaq sjdwes
N dvA 8dA| ajdwes
Liozrve ajeq ajdwes
(20x%-88) oney ysiy 60%-8S SweN uoneao

8o g abed

OIHO "LLYNNIONID
AD¥3N3 DINA
7130¥Vd LS3M 3HL 40 1S3IM VIV

133461 0L 0~ SLINS3Y TVOILLATYNY 1I0S 30 AYVWWNS ONV VOW

v 3navl




weJJosd Suuoliuow JuaLNd wouy 53503 Juipiodas pue Suijdwes paseq st pue Ajjenuue-iwas pajdwes sjjam 1z Sunsixa sawnsse 3uULOJILOW JIIBMPUNOID °§

Juawade(d |10sdoy pue |yxdeq 1o Aep/A3 00S'T ‘Aep/Ad 00S JO 3181 UONeARIXD S3wNsSe uonelnp 3alold v
‘Buiaed a1inbay Jou SA0P BANRUIAYY '€

‘sease ded ||e sapnpul ||1)yoeq |aAes8/pues 'z

‘19244 153 ay) pue 1S ydingsilld uaamiaq diis ssead sapn|dul eale uolieARIXa $O8 ,Z-0 ‘T

| ooo'zze't  $ z aAneuws|y - [e3oL)

8-S 11914yx3 ‘Z00-00-¥-0vS Vd3 ‘000Z AINf apInO 150D S4 300V/vd3 TT'OTZ'IET S %Y1 WO/Wd
aAneusd)je siyl Jo Ajixajdwod paliwi| 03 anp pawnsse AJuadunuod %ST £Z°Z8S0PT S %ST Aduadunuo)
ugisaq |eIpaway ‘8-S 1qIYX3 ‘Z00-00-¥-0vS Vd3 ‘000Z AINf 3PIND 150D $4 300V/Vd3 18°'S9'ZIT  § %1 Sumiwiag pue udisag
0T's1Z'LE6 S |eyoigns

00°000'006 $ 00°0000€ $ Jeah 0€ Buuojuo Jarempunol

s12afoid uonelipawal Jepiwis uo paseq alewnsa Sulsaauidua Aseulwiald 00°000°S $ 00000 S syaam T Buuoyiuo a1y
s123lo04d uoneipawal Jejiwis uo paseq ajewnsa SuuaauBua Aseuiwald 00°005°C $ 0000sC S syaam 1 15 (493BMWI0YS JOdeA 'JOPO ‘UOISOJ3 “ISNP) $01UO [BIUBWUOIIAUT
3duauadxa 12alosd soud ‘yuawspnf Suuaauidul - $ 0SS S I 0 © Buined

3duauadxa alosd soud ‘yuawspnl SusaauiBul 09'66€ S 11T S As 03¢ Suipass

32uanadxa 1alosd soud ‘yuawsdpnl 8uuaawdul 00829 S 02 S As 09€ (.9 doy) Buipeso pue Juawade|d |losdoy

37u3113adxa 123losd soud yuawspnl SuuaauiBul S ZIEY $ 00€Z S A 881 (0 (598 .2-5°0) l1pieg

s123l0Jd uoneipawal Jejiwis uo paseq ajewnsa Suaauidua Aleuiwidld 00'SZ8PT  $ 00°SE S uo} (144 |esodsiq pue Juawieal] |10S
3ouauadxa 129foud Jod ‘yuawspnl Buaauiul 00°005'2 $ 0001 $ A 0sz (1) (199)-Z doy) uoneAedx3 jios

3suanadxa yafosd Joud quawspnl Suaauiu3 00°000'S $ 00000's S S1 T UOE2||1qOWaQ/uoiez 10N

S?JON 150D [e10L 350D J1un nun Ayuend sway|

SUOIIISAY PIAQ puUe SI3A0) pataauldug - Z aAIeUIA|Y

uojen|ea3 150 [elpaway

HO ‘neuunun uones’ny

SYIOM SBO pu3 Ise3 S

“2u] ‘olyQ ABsau3j ayng pUC]TR)




‘wesSoid Suuojiuow WaLNI WoJj $150 Suiiodas pue Suldwes paseq st pue Ajjenuue-1was pajdwes s||am g1 sawnsse JuLojILOW JAIeMpUNoId 'y
Suiaed Joj syaam Z pue ‘|1yxdeq Joj Aep/Ad 00S T ‘Aep/Ad 00S JO 318J UONEARIXS Sawnsse uonelnp 1I3lod ‘€

‘|32184 J|PPIA 3y} JO ease suonesado Junsixa 3y apN|oul 03 PALUNSSE S| e3Je JUIWIAR] 7
‘|32Jed 3|PPIN Y} UO SBIJE 1dYN SIPN|IUl BIJE UOHEARIXD $OF ,ST-0'T

| 000'vsz'81 S € aAnewAlY - [e301]

8-6 1qI4Yx3 ‘200-00-4-0vS V¥d3 ‘000Z AINf apIN9 150D S4 300V/Vd3 0L '9SE'VEE'T S %11 WI/Wd

51502 [BSOASIP PUB BLUN|OA UONEARIXD Ul AJljIqeLieA [enualod 03 anp pawnsse Aduadunuod %5z 05°266'891°E S %ST AduaBunuo)
udisag |e1paway ‘8-S 11qIyx3 ‘Z00-00-H-0vS ¥d3 '000Z AINf 2pIN9D 150D S4 300V/Vd3 09'LL0'PT0'T S %8 Bumiwiag pue udisaq
00'0£6'5£9°CT S |eloigns

00'000°09€ $ 0000021 S Jeah 0€ AJano23y pue SuLo)UOW 1dVN

00'000°069 $ 00000€Z $ seah o€ (v SULONUOWN Ja1eMPUNOID

s123l01d uoneIPawal Jejiwis uo paseq ajewnsa Suuaauidua Aseuiwidid 00°000°SL9 $ 00000ST $ EEETY Sv SULIONUOW JIy
sy2alosd uoneIpawal Jejiwis uo paseq ajewnsa Suuaauidua Aseuiwiaid 00°000°522 $ 00000 S SYIIM St o) [121eMWI0Ns ‘J0deA ‘J0PO “U0ISOJ3 ‘ISNP) $|013UO) [BJUIWLOIIAUT
37uauadxa 123losd soud uawdpnl Suuaauidu3l 00°059°04S $ 0SS s Iy 00£'86 0 Buineq

3duauadxa 13fo.d soud quawdpnl Suuaaudul 00°000°vZ $ 00000 $ yoea 8 S|13M AJaA023Y pue SuLONUOW 1dVN

32uauadxa 123fo.d soud uawdpnl Juuaauidu3z 00°000°S0T $ 000€ S uo} 005’ |esodsiqg pue uoneyuodsues) sugag owaqg

3uanadxa 123loid Joud ‘yuawdpnl uuaauidu3l 00°000°0TZ $ 0009 S uo} 00S'E Buipeo) pue uonIOWaQ UCHEPUNOS $3JNIINNS dOW

35u3uadxa 123foud Joud ‘uawdpnl Buuaauidul 00022 S UL S As 0002 Suipaas

32uaiiadxa 123foud soud uawspnl Suuaauidu3l 00°009'vT $ 0EL S As 000 Suipeo pue Juawade|d (10sdo)

32uauadxa 123foud Joud quawdpnl Suuasuidul 00°002°Z¥9'T $ 00€Z S Ay 00v'TL 11y32eg

s1al0Jd uoneipawal Jejiwis uo paseq Alewnsa duuaauidua Aleujwiald 00°00€'8¥Z $ 00SE $ uo} 08€‘121 |esodsig pue Juawiealy |1os
23uaniadxa 12afoid Joud Yuawdpnl BuuaauiBul 00°000°0ST'E $ 00SL $ I 0002t uoneaedx3 jo poddns

37uanadxa y23foud soud quawdpnl Buaauidu3z 00°000°¢TL $ 000T $ Ad 00V’ 1L (1) (1333 ST-0) uoneAedX3 |ioS

asuanadxa 123loid Joud quawdpnl Suuaaudul 00°000°SL $ 000005, $ 3 1

SI10N 150) |ejoL 150) j1un Hun Ayyuend Sway|

,GT doy ui sjios pajoedw| 1d¥N JO UOHEABIX] - € AAIIRUIAYY

uonen|ea3 3s0) [elpawWay

HO ‘neuunu) uone’n]

SHJOM SeO pu3 ise3 s

Ju| ‘oyo A81au3 ayng RUE]Th)



wes801d Suuio3uOW JULIND WO 51502 Sunodas pue Suiidwes paseq si pue Ajjenuue-1was pajduwes s|jam €T Sawnsse SULOIUOW JIIBMPUNOID G
Suiaed Joj s)aam Z pue

332eq 1oy Aep/Ad 00S‘T ‘Aep/Ad 0OS JO 3121 UOIIBARIXA SIWNSSE UoNeINp 333l01d ‘v
‘|92484 3|PPIN 33 JO eaJe suonesado Julsixa 3yl apnjau| 03 PIWNSSE S BAJE JUILWIARY ‘€

wea3oud UOIEARIX3 Ul PAPN|DUI [9248d 1S3M 4O uoiJod pue 192135 YySingsiid Jo 15ea ease passesd ‘wesSoid LONEARIXa Ul PAPN|IUL 1583 1@ JO UOIJOd 0} PajIWI| 5 PAas pue Weo? 'z
uoneaedxa daap ,0p e Yiim parenosse Alixajduwod 01 3np st SaANEUIY|Y 13410 03 Pasedwod 150D JUN Ul 3seAIDU| '[32IBd 1SIM 3Y) JO 15aM BALE Ay} PUE [321ed 3|PPI Y} UO 3|qe) JAI1eM Y} IAOGE S[10S PaIedLul T4y ||B SIPNOUl 3WN|OA UOIIBABIXT T

| coo'9gs'vy $  annewsaly - jesoL|
8- 11Q1Yx3 '200-00-Y-0vS Vd3 ‘000Z AINf IPIND 150D S4 30DV/Vd3 Ob 6ES'ESH'E $ %11 W2/Wd
'$1502 |eSOASIP pUB AWN|OA UOEARIXA Ul AJijIqelieA [eluajod o) anp pawnsse AJuadBunuod %52 00'SE9'6Y8’L S %ST Aduadunuo)
uBisaQ |e1paway ‘8-S 1QIYX3 ‘Z00-00-¥-0vS Vd3 ‘000Z AINf 3pIND 150D S4 30DV/Vd3 Ob ZT6'ESS'T S %9 Sumiwiag pue udisag
00'0pS'86€E'TE $ |ejoigns
00°000°09€ $ 000002t S Jeak 1] Asan0d3y pue 8uLiojuOW 1dVYN
00°000°069 $ 000006 S ieak 0€ , Buuojuop J31eMpUNOID
s123load uoneipawas Jejiwis uo paseq ajewnsa JuuaauBua Aleuiwnald 00°000°005'T $ 00000°ST S Syaam 001 Suuojiuow ay
s123foud uonelpawai Jejiwis uo paseq Aewnsa Suaauidua Ase 1944 00°000°005 $ 00000°s S syaam 001 (4218MULI0)s “JOdEA “JOPO ‘U0ISOJA ISNP) S|0JUO) |EJUIWIUOIIAUT
aduanadxa 12aloud Joud ‘yuawspnl BuaauiBul 00°059°00S $ 0SS S )5 00£'86 © Suineq
32uanadxa y2aloud Joud “yuawdpnl Buuaauwdul 00000'vZ $ 00000°€ $ yoea 8 s|19M A1ar023y pue JulioluoW 1dVYN
32uaLadxa 123foid Joud ‘quawspnl BusaauiBul 00000 vHT $ 000€ S uo} 008t |esodsiQ pue uoneuodsuel) suqag owaq
32uauadxa 1raloud soud ‘yuawspnf SupaauiSu3 00°000'887 $ 0009 S uo} 008t Suipeo pue uonOWaQg UCNEPUNOS SAINYINAS dOW
32ualadxa 123foid Joud quawspnf BuaauiBu3 00 00T'OTT'Y $ 00€ $ A 00L'8LT
22ualadxa 123f0ud Joud yuawdpnl upaauiBul 00 0vY'y S S As 000t
3dualadxa 32afoud soud ‘yuawspnl SusaauiBul 00'00Z'62 $ O0FL S As 000y 1 (49 do1) Buipess pue Juawade|d |losdoL
$193/01d UoneIPaWal Jejiwis Uo paseq 3jewnsa SuuaauiBua Aleulwnald 00°0S9'ZE90T S 00'SE S uo} 06L'€0E |esodsiq pue Juawieal] |10§
‘22uauadxa 1r3f0.d Joud uawdpnl Suuaauidu3 00°00S'PTT'L $ 00S8 S I3 00L'E8 uoneaedx3 jo yoddnsg
32ualadxa 123foid Joud ‘yuawspnf SuaawBul 00'000°T9E’'S $ 000¢ S A 00L'8LT (1 UoneAedx3 jios
92ualadxa 12afoud Joud ‘quawspnl Busaawdul 00°000°00T $ 00000°00T S 3] 1 qowag/uoilezi|iqow
Sa10N 150 €301 350D Jun wun Auenpd Sway)

3|qeL J3)e M 3y} 3A0QY S|10S pardedw| TdyYN JO UONIBARIXT - { IAIELIY|Y

uonenjea3 150) |eIpaay

HO ‘neuunun) uoneln
S}JOM Se9 pu3 ise3 s
2l

2u) ‘o1y0 A81au3 ayng



‘wes80.4d Suuojuow JuaLNd WOy 53502 Sunsodas pue Suljdwes paseq st pue Ajjenuue-1was pajdwes s||am g1 Sawnsse SuLI0}IUOW JIIBMPUNOID ‘g

Buined 10j s33am Z pue ‘|jyyaeq oy Aep/Ad 00S'T ‘Aep/Ad 00S JO 3.1 S| PUB UONBABIXA SIWNSSE UONEINP 133(04d £

‘|adied 3|PPIW 31 Jo ease suonesado Sunsixa ayy IPN|IUl 0) PIWNSSE S BAIE JUBWIARY ‘9

‘eaJe §S| AY) JAAO PIAOWIAI 3Q O] PA3U |[IM ||aMS JO ,Z Apewixosdde 1ey) sawnssy °g

192235 y8inqsiig Jo 1sea ease passesd pue weiSoid §S| Ul papN|dUl [32Jed 1S Y] JO 1SIM BAJE AY) 01 PAYILWI| §1 PAAS pue Weo 'y

‘SAWN|OA UOIIBARIX [|3MS §51-3504 Pue “IS Y3ngsiiid ‘SS1-a.d Sapn|dul [esodsip pue Juawiean |10S ‘¢

$98 ,8T 01 PaiAeIXa ease 13315 Y8ingsilld Ay} SIPNJoul AWN|OA UOIIeARIXT 7

SO8 ST 03 PajeAedxa seate SS| ||e SIPN|Iul IWN|OA uoeAedIX] ‘T
| 000205 v S S aAneusy - [e3oL|

8-S q!4yx3 ‘200-00-4-0¥S Vd3 ‘0002 AINf 3pIND 150] S3 300V/Vd3 T6L8T'LYY'E S %IT WO/Wd

53502 Suxiw |10s daap ui Ajjiqersea (enualod 03 anp pawnsse AJuaBunuod %Sz SZ'SHLPES'L S %SZ Aduadunuo)
ugisaq |e1paway ‘8-S NQIYX3 ‘200-00-Y-0vS Vd3 '000Z AInf 3pIND 150D S4 300v/Vd3 98'SEE088'T S %9 Sumiwiag pue udisag
00'T86'8EE'TE S |e30igns

00°'000°09€ S 000002t S Jeah 0¢ Asan0day pue SuLONUOW TdYN

00°000°069 $ 00000€Z $ 1e9A 3 s Juuoliuoy Jarempunoio

s323f0.d uonerpaway Jejiwis uo paseq Ajewnsa Suuaauidua AleuiwiRld 00°000°0€T'Z $ 00000'ST $ EPEETN w1 Buuoyuow Jiy
s129l0.d uonelpaway Jejiwis uo paseq aewnsa Suuaauidua Aeuiwidald 00°000°0TL $ 00000 S SHOIM Wt () (4918MUI03S ‘JodeA JOpO ‘UOIS0J3 “ISNP) S|0JJU0) |BIUSUOIIAUI
2duanadxa 32alosd soud yuawdpnl JuaauiBul 00'059°0vS S 0S§'S S I 00£'86 18 duined

uauadxa 123foid soud “yuawsdpnl JuuaauiBul 00°000°vZ $ 00000 S yoea 8 S|1am A13A023y pue SulIoNUO 1dVN

22uauadxa 13loud Joud uawsdpnl Suuaawsdul 00°000vYT $ 000€ S uoy 008y |esodsig pue uoneyodsuel) sugag owaq

asuauadxa 123fod Joud ‘quawsdpnl JuuaauiBul 00'000°882 S 0009 S uoy 008t Suipeoq pue uonIoWaQg uoePUNO4 SAININAS dOW

22uauadxa 123f04d Joud uaw8pn! uiiaauiBu3 00'000'9S‘T $ 00€Z S A 00089 npfoeg

3uauadxa 2alo.d soud uawdpnf BuuaauBul 00'000°0TT $ 0001 $ Ay 000°'TT (¢) [BAOLUBY [|3MS SS| 3504

2uauadxa 123fo.d Joud yuawdpnf uuaauiBu3 00'000°0SL'TT $ 00001 S A 00S°2T1 s12edw| 1dVN 4O SSI

3duauadxa 12afosd Joud “yuawspnl Buuadaudul 00°102°12 S T S As 00161 Suipaas

uaLadxa 123fo0sd soud ‘uawdpnl SusaauwBul QO 0EY'EET $ 0fL S As 001'61 s (.9 do1) Buipeso pue Juawadeld josdoy

$123l0.d uoneIpawal Jejiwis uo paseq ajewnsa Suaauidua Aleulwidid 00°008°L89°9 S 00SE S uoy 080°161 |esodsig pue juawieal] |10S
9uauadxa 12alo.d Joud ‘Juawdpnl BuseauBul 00'006'622 $ 00T1T S Ay 006°0Z (o) UoneARdX3 10§ 12315 Y8Inqsild

25uanadxa 1afod soud quawspnl BuiiaauiSu3 00°000'566'Y $ 00SL S I 00999 woddng uoneaesx3 ssi-ald

3juauadxa 12alo.d Joud .Emeu___ 8uuaauiul 00°000'S08 $ 000T S A 00508 (1) YoneARIX3 10S Ssi-34d

3duauadxa 323losd soud ‘uawspnf Susaaudul 00°000°0ST S 000000ST $ Sl 1 uonezigowaq/uoneziiqow

S310N 150 |e10L 3502 31un wun Ajpuend Sway|

4SEMINQ 343 AA0QY $[10S Patdedw| 1dYN 4O SS| - § AARUIAIY

uoienjea3 350 [elpaway

HO ‘leuunun uoneln]
SHIOM SeO pu3 Ise3 s
Ju) ‘olyQ A8sau3 ajng w3




Focused Remedial Alternatives
Analysis for the Phase 3 and Tower
Areas

Prepared for

Duke Energy West End Property
Cincinnati, OH

November 2017

chawm:

CH2M HILL Engineers, Inc.
400 E Business Way Suite 400
Cincinnati, OH 45241

us

EXHIBIT
Sl

DEo




Contents

Section Page
Acronyms and AbDreviations........cccceeeeuuiciiiiiinienieeiiiineiiiiiinimsmeisesirsnmnmnsesisssssssssssssssnnsssssssasssssssses v
1 I RN OOUCHION o occoensososssnossunssnsesissssssdsssonsseisssaessssssnesssssssssnsniasssasesssnsdansivsbnsessonbassnssssnasossensse 1-1
1.1 West ENd Property SEING......ccoocveviiiiiinieiieiieneesteesie st sreeaecrnesseesesesseeseeneeaesaeeens 1-1
1.2 West End Property History and CUrrent USE.........ccueeuveeiueieiiieeeieceecreeeseeseeeeeenseaesneeens 1-1
13 Previous INVESEIZAtIONS ......cceiiiiiiiieie ettt e ae e 1-2
1.4 POteNtIal SOUNCE ATRBS e vvssesmsretviivsssvhesssassstssnssasasaodsss s oessus s st oasianis e cs i s esse s saeaeasassinss 1-2
1.5 Distribution 0f MGP ReSIAUAIS .......ccuvieiuiiiiiieciiiecceee ettt enie e e srseseeeesnseesaneeenee 1-3
1.6 Distribution of Chemicals of CONCern in SOIIS..........coiuvieiiiiiiieiceeieeciiee e e e 1-3
BB RO WO AT B i 1T aasansnsssansasessnrbananasssntassva sas hars s S TEE e eSS e SR e S o T s T s nananns 1-3
B1622 PhaSe 3 AYRA o itieevessssortrvosssntossssss ot esisessssedosbatssesvasietssussunsvsssstasionstors s tionsiins 1-3
1.6.3  Oil-like Materials/Tar-like Materials.........c.cccovvueeuieiieeeeeeeeeeeeeeee e e e 1-3
17 Distribution of Chemicals of Concern in Groundwater ............cccecvvvereeeeeeeeeeeieereieeenne 1-4
1.8 Chemicals of Concern Subsurface Transport..........c.coveeeveeieeecccieeeeeee e 1-4
1.9 Land U)se ConSIdEratiONS i vuesiirnisssvessiaiinisrassen s oossesensss v oo it s r s s ss aeva s s 1-4
2 Remedial Strategy and ODBJECLIVES ......ccuuuiieeeuiiieieieiirrtineereesneeeersaseeesnssssesessssssesssssssesensans 2-1
2.1 Remedial Action ODJECIVES c  uiirisnsrnesriviasiiisssndseasssnssrsrsniassississonsssssssncasiessssssins 2-1
2.2 Voluntary Action Program Remedial Considerations ...........ccceeeeveevuvieveecveseeeeecieeeneeens 2-1
3 TECNNOIOBY SCrEONINE o:.ccnicissiniiiannssismssasinissusamsisssenssssssasosssssssssassssssassrssssssssssssssssssoanansisssss 3-1
3 General RESPONSE ACHIONS .....cuiiiiiieciiiiieieeite et e et eeeeaeeaseesae e s e eraesssessessseeseesaeennens 3-1
32 Technology Screening Criterial . v s iisrisrasssoinssimssisinsirississiaiitessssissi 3-1
33 Initial Evaluation of TEChNOIOZIES .....c..coviiiiiieiece e 3-2
3.3 INStitULIONAl CONTIONS : iivitssserovimeesisiisrissinsss vosnmessssoasiatossansssosmasssasnsssssissivyiaiovases 3-2
3.3 E NI TN OOl oresesasanssnansenntessssssannssoressanudsnnieas santtuessanns s anas st ansnasssncs 3-3
3133 CONTAINMIBNIL o it viiiessosonrereioes s s tas s A ea N B asanaaass ssR s R pesason e s iR s s erdae bR e Tess 3-3
BB REMOVAL e ceicorisntssiasnsnesssstsssssnsnsssonssnesossas oo s A aTe e i e oo o ee S 44 vonhasaans 3-4
R e I =Y 5= ) T P KT e Tt T Ty 3-5
3.4 Technology Screening Results SUMMANY ........coouieeiieieiiceee e 3-7
4 Remedial AlterNatiVes. ... ... s isvasssisivonsssssvissdssiinneisssssasssssstosonsessssssisssssssasinsssbassvssssssassosass 4-1
4.1 EVAlURTION CritOTIA Sorteerics et ansessssssnsnennsassesstenresriseaes e sets T e s et reedbaa s ety st e 4-1
4.2 Description:of:Selected AlternatiVes o iy i sisssanissitnssssrsaissssssisssstsssssisossssssisssaisons 4-2
Qo201 N OWRE ATOA i vicntscvssossssive: vroanestrutieenme st e s oA e e e aas e e e es I Se e e Tas oo e e e e s aTe s ot st 4-3
A2 PRASE BUATEA icveeseesiossevivivirssossassararsastayisndosstiesssssionsisaysssshasneisinshnssnsnsnoesnisssavise 4-4
43 Evaluation of Selected AREINAtIVES.........coeeveeiveeee ettt r et 4-5
4310 TOWETIATEA .. ioiove ssviessvins tivsmsnssasaassvis ot naoa ol s e s s taaue Gass A s nasvsss oo as i veessirvan st 4-6
L I 1 B L e o 4-6
5 R Ol O OIS 7 s oi it ersssrosstnanniinsasssssnassabiteesesorssveessssseanssssissssssesesnssunsssessssvasvisanstosnnisesssissitass 5-1
Tables
1 VAP Applicable Standards and Remedial Considerations
2 Remedial Technology Screening
3 Detailed Alternatives Analysis
PRO719172211CIN i




CONTENTS
Figures

Plan View Contours of TarGOST Response Data

Depth, Thickness, and Interpreted Distribution of OLM/TLM
Cross Section A-A’

Cross Sections B-B” and C-C’

Alternative 4 — Tower Area

Alternative 5 — Tower Area

Alternative 4 — Phase 3 Area

Alternative 5 — Phase 3 Area

Alternative 6 — Phase 3 Area

O oo ~NOOULHE WN -

v PRO719172211CIN




Acronyms and Abbreviations

BAP
bgs
CH2M
CNS
coc
GRA
ISS
MGP
NAPL
NFA
OAC
oM
O&M
PAH
RAA
RAO
™M
UPUS
VAP

PR0719172211CIN

benzo(a)pyrene

below ground surface

CH2M HILL Engineers, Inc.
Covenant Not to Sue

chemical of concern

general response action

in situ stabilization
Manufactured Gas Plant
nonaqueous phase liquid

no further action

Ohio Administrative Code
oil-like materials

operation and maintenance
polycyclic aromatic hydrocarbon
Remedial Alternatives Analysis
remedial action objective
tar-like materials

unrestricted potable use standards

Voluntary Action Program




SECTION 1

Introduction

On behalf of Duke Energy Ohio, Inc. (Duke), CH2M HILL, Inc. (CH2M) completed this remedial
alternatives analysis (RAA) for the Phase 3 Area and Tower Area (collectively referred to as the Subject
Area) at Duke’s West End Property (West End Property). The West End Property is located at 646 West
Mehring Way in Cincinnati, Ohio. This remedial alternatives analysis has been prepared for Duke based
on the results of a Phase Il Property Assessment to address source areas, keep sources from migrating,
and meet applicable standards under the Voluntary Action Program (VAP).

This report presents and analyzes remedial alternatives for the Subject Area, specifically, the Tower Area
and the Phase 3 Area. The report is organized into the following sections:

e Section 1 - Introduction and Background information
e Section 2 — Remedial Strategy and Objectives

e Section 3 — Technology Screening

e Section 4 — Remedial Alternatives

e Section 5 — References

1.1  West End Property Setting

The West End Property is in Hamilton County, Ohio, approximately 0.5 mile southwest of downtown
Cincinnati and directly west of the Brent Spence Bridge (Interstate 71/75). The West End Property is
bisected by Mehring Way, with the northern part referred to as the “Front and Rose Parcel,” and the
southern part the “West End Parcel.”

On the Front and Rose Parcel, the remedial action will focus on the southeast portion of the parcel, in
what is referred to as the “Tower Area.” A tower was erected (circa 1965), following the removal of
historical structures. The tower has since been removed and the parcel contains no other structures and
is used as an equipment storage and lay down area. The Tower Area is bounded by Mehring Way to the
south and Rose Street to the east. Surface grades are generally flat with a slight slope towards the
southwest.

On the West End Parcel, the remedial action will focus on the eastern portion of the parcel, identified as
“Phase 3 Area.” The Phase 3 Area is bounded by Mehring Way to the north, Rose Street to the east, and
the Ohio River to the south. The surface is covered mostly with gravel, except for a few paved areas. It
most recently housed the former eastern substation which was de-energized and removed following the
construction of a new substation immediately adjacent to the west of the Phase 3 Area. Surface grades
are generally flat, with a steep slope along the southern edge leading to the Ohio River.

1.2 West End Property History and Current Use

The West End Property was home to a manufactured gas plant (MGP), which began operations in the
mid-1800s, and continued until the early-1900s, when it was transitioned to use as an electric-
generating station. In the 1970s, all aboveground structures associated with the MGP operations were
removed. Today, two large substations (Middle Station and West Station) operate in the central and
western portions of West End Property, south of Mehring Way. The Front and Rose Parcel, to the north,
is currently used as an equipment storage and lay down area by Duke.

PRO719172211CIN 1-1




SECTION 1 - INTRODUCTION

1.3 Previous Investigations

VAP Phase | Environmental Assessment Report (Phase 1) — The Phase | was completed in May 2010 by
AECOM for the entirety of the West End Property. The Phase | identified no known previous
environmental investigations at the site. It was found that a geotechnical investigation had been
conducted in 1992 on the western end of the West End Property for the installation of a proposed
transformer and circuit breaker pad (AECOM, 2010a).

The Phase | resulted in the recognition of two Identified Areas for the West End Property, consisting of
the Front and Rose Parcel (Identified Area #1) and the West End Parcel (Identified Area #2). Under the
VAP, an Identified Area is defined as a location where a release of a hazardous substance or petroleum
has or may have occurred.

VAP Phase Il Property Assessment Report (Phase Il) — The Phase Il was completed in December 2010 by
AECOM on the West End Property, except for the Phase 3 and Tower Areas which were not accessible at
that time. The Phase Il assessment concluded that chemicals of interest associated with the former MGP
processes were present above the Ohio EPA VAP standards in both surface and subsurface soil, including
the presence of oil-like material (OLM) and tar-like material (TLM) at the site (AECOM, 2010b).

Remedial Action Completion Report — Based on the results of the Phase Il, remedial activities were
undertaken on the Phase 1, Phase 2 and Phase 2A Areas at the West End Property and a Remedial
Action Completion Report was completed by Burns and McDonnell (2014) in July 2014. The Remedial
Action Completion Report summarizes the remedial action that took place on the West End Property,
immediately to the west of the Phase 3 Area and the Tower Area.

2017 VAP Phase |l Property Assessment — A Phase |l Property Assessment was completed by CH2M HILL
Engineers, Inc. (CH2M) in 2017 on the Tower Area and the Phase 3 Area. Soil and TarGOST borings were
advanced, and groundwater monitoring wells were installed and sampled to obtain additional
information to allow for evaluation of conditions in these two areas and to evaluate remedial
requirements applicable to the Subject Area.

1.4 Potential Source Areas

Historical MGP operations resulted in releases of the following MGP residuals to the environment: ash,
slag, purifier materials, and coal tar. Both the West End and Front and Rose Parcels have undergone
Ohio EPA VAP site assessments, and it was determined that chemicals of interest associated with these
processes were present above the Ohio EPA VAP standards in both surface and subsurface soil. Several
remediation projects have occurred on these parcels (Phase 1, 2, and 2A areas) to remove and/or
stabilize contaminated materials and remove MGP structures known to contain residuals; however, it
was likely that some residuals existed outside the footprint of these previously remediated areas based
on historical operations and as confirmed in the 2017 Phase Il Property Assessment.

The following gas production and storage features have been identified in previous investigations onsite
and other MGP sites as potential sources of MGP residuals. Residuals may be present, even though
some of these features have since been removed from the sites.

e Former Retort House: Retort buildings typically contained retorts (or ovens) that were used to
generate coal gas by heating the coal under anoxic conditions to volatilize gaseous constituents of
coal. The main byproducts of these procedures were coke, ash, cinders, and clinkers. Several retort
buildings were historically present in the Phase 3 Area, but have since been demolished.

e Fuel and Oil Storage: Both a fuel oil house and an oil storage house were present on the southern
edge of the Phase 3 Area. Only the fuel oil house currently remains. Presumably, fuel and oil
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produced by or needed for the MGP processes was stored in these buildings. These areas may be a
source of OLM, TLM, nonaqueous phase liquid (NAPL), and other MGP residuals.

e Tar Wells: Several former tar wells are in the Tower Area. In general, tar wells were below-grade
structures used to store tar for later sale or use. Tar storage areas may be a source of OLM, TLM,
NAPL, and other MGP residuals observed onsite.

e Coal/Coke and Ash Storage: Coal/coke and ash storage areas were onsite throughout the operational
life of the MGP. Several coal piles, a coke bin, and an ash pit were present along the southern edge of
the Phase 3 Area, and may be a source of MGP residuals. Additionally, a Coal House was present along
the western edge of the Phase 3 Area and may be a source of MGP residuals.

1.5 Distribution of MGP Residuals

MGP residuals include ash, slag, and purifier materials resulting from previous MGP operations.
Significant MGP residuals were identified in previous studies in the area to the west of both the Tower
Area and Phase 3 Area. In the Phase 3 Area, MGP residuals were found to be present along the western
edge. At most of the borings where probable MGP impacts were observed, the impacts were at or near
the boring termination depth.

1.6 Distribution of Chemicals of Concern in Soils

Chemicals of concern associated with MGP sites typically consist of naphthalene; polycyclic aromatic
hydrocarbons (PAHs), which include benzo(a)anthracene, benzo(a)pyrene (BAP), benzo(b)fluoranthene,
benzo(g,h)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-
cd)pyrene; and heavy metals.

1.6.1 TowerArea

In general, elevated PAH concentrations were found to be present within the upper 20 feet in the Tower
Area, with the main constituent being BAP. BAP does not generally partition to groundwater; however,
analytical results indicated concentrations exceeding the Industrial/Commercial direct-contact standards
for Construction/Excavation. Considering the analytical results from previous investigations for the site,
it is likely that elevated BAP concentrations exist in the upper 20 feet across the entirety of the Tower
Area. It should be noted that concentrations of benzene and naphthalene were found below action
levels in the Tower Area.

1.6.2 Phase3Area

The main chemicals of concern found in the Phase 3 Area is BAP and is found at depths reaching up to
55 feet below ground surface (bgs). Likewise, the Phase 3 Area exhibited high concentrations of benzene
as well. It should be noted that the locations exhibiting higher benzene concentrations generally also
exhibited high naphthalene concentrations and exceedances of lead.

The surficial soil in the Phase 3 Area (0 to 15 feet bgs) exhibits high concentrations of chemicals of
concern over most of the site. High concentrations of BAP are limited to the northwest portion of the
site in the 16- to 30-foot depth interval. Below 30 feet, the contaminants are generally found along the
western edge of the Phase 3 Area.

1.6.3 OQillike Materials/Tar-like Materials

TarGOST testing performed during the Phase Il Investigation was used to identify and delineate the
extent of OLM and TLM at the Subject Area. The data obtained from the TarGOST investigation was
evaluated to allow for a more accurate estimation of the extent of OLM and TLM impacts. The process
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used is described in the VAP Phase Il Property Assessment Report for the Phase 3 and Former Tower
Areas (CH2M, 2017). Confirmatory soil borings were used to confirm the findings of the TarGOST results.
During that investigation, no direct evidence of TLM was identified; however, OLM was observed (NAPL
or free-product) at several locations within the Phase 3 Area (primarily along the western boundary). No
TLM or OLM was identified within the Tower Area. Figure 1 shows the two-dimensional depiction of the
TarGOST results, Figure 2 shows the depth, thickness, and interpreted distribution of OLM/TLM, and
cross sections are presented in Figures 3 and 4.

1.7 Distribution of Chemicals of Concern in Groundwater

Collectively, the data produced during investigations shows evidence of MGP-related impacts to
groundwater, and concentrations do not meet VAP standards. Natural attenuation appears to be
limiting the migration of dissolved organic constituents within the groundwater. It is likely that several
biodegradation pathways are occurring at the site.

1.8 Chemicals of Concern Subsurface Transport

The occurrence, migration, and accumulation of MGP residual materials in the subsurface are typically
controlled by several factors, including the following:

e The texture and porosity of the overburden materials

e The presence of capillary barriers and confining units that inhibit and influence vertical and
horizontal migration

e The occurrence of groundwater within the overburden materials
e The physical nature and distribution of MGP-residual materials (density relative to water)

Generally, MGP residuals tend to migrate vertically (infiltrate) into surface and subsurface materials
until they intersect a barrier. Barriers can consist of lower-permeability soil, such as clay, or bedrock or
other impenetrable surfaces. Once MGP residuals encounter a barrier, they have the potential to travel
laterally along the barrier if sufficient gradient exists. If the MGP residual source remains present, the
lateral migration will continue along the barrier through zones of increased porosity, and vertical
migration will continue through cracks or other vertical conduits. Only by removing the source of the
MGP residuals can the migration of residuals be stopped.

1.9 Land Use Considerations

Current land use is for industrial purposes. The Subject Area being considered in this remedial
alternatives analysis is owned and will be owned in the future by Duke, although construction of the
new bridge is anticipated to cross over the Subject Area and would impede Duke’s ability to remediate
or address the area in the future.
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Remedial Strategy and Objectives

Given the Subject Area is anticipated to be the future location of a new bridge, the main remedial
strategy is to manage exposures on the Subject Area relating to future construction and to manage long-
term liability associated with the source areas and groundwater impacts. Additionally, the remedial
action will be conducted in a manner to adhere to the VAP regulations. To accomplish this, remedial
action objectives (RAOs) have been developed to serve as goals of the remediation.

2.1 Remedial Action Objectives

RAOs serve to ensure the overall protection of human health and the environment, including meeting all
applicable VAP standards. This RAA will focus only on soil remedies, with groundwater remedies
following completion under a separate RAA. Threshold criteria for achieving RAOs include the following
Ohio EPA VAP applicable standards:

e Ohio Administrative Code (OAC) 3745-300-08 — Generic numerical standards

e OAC 3745-300-09 — Property-specific risk assessment procedures

e OAC 3745-300-10 — Groundwater classification and response requirements

e (OAC1301:7-9-13(G)(3)(a) — Petroleum UST corrective action

The RAOs for the Subject Area include the following:

e Overall protection of human health and the environment for future industrial/commercial land use.

e Mitigate exposure that exceeds applicable soil standards for site workers, trespassers, and
construction workers.

e Mitigate the future potential for chemicals of concern (COCs) in soil to leach into groundwater.
e Mitigate the potential for migration of NAPL.
The above RAOs are further evaluated and screened using the criteria in Section 4.1 of this report.

Groundwater will continue to be monitored and evaluated for site groundwater impacts.

2.2 Voluntary Action Program Remedial Considerations

Remediation of the Subject Area is required to meet the standards set under the VAP. It should be noted
that under the VAP, remediation can include a combination of active remediation (e.g., source removal
or containment) and passive remediation (e.g., institutional or engineering controls) designed to meet
all applicable standards and to mitigate risks to current and future site users. A summary of applicable
VAP standards is presented in Table 1. Remedial activities that may be required to meet applicable VAP
standards include the following:

e Surface soil in unpaved areas poses an unacceptable risk to current site workers and does not meet
applicable VAP standards. To meet applicable commercial/industrial site worker standards under
the VAP, remediation of unpaved surface soil is required.

e Construction workers could come into contact with OLM and/or TLM observed in certain areas of
the Subject Area within the upper 20 feet. Where OLM or TLM are present, VAP applicable
standards for construction workers are not met. Therefore, to meet applicable VAP construction
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worker standards, remediation is required in areas with OLM or TLM present at depths of less than
20 feet.

OLM and/or TLM are present within the soil column and have migrated from source areas and may
continue to migrate, both horizontally and vertically. Further, OLM and TLM represent continuing
sources of dissolved constituents in groundwater that exceed applicable standards. The VAP
requires that current and future onsite and offsite receptors be protected and that future
degradation of unimpacted groundwater does not occur. Remediation of OLM and TLM impacts is
required to meet applicable VAP standards.

The Ohio EPA defines “free product” as “a separate liquid hydrocarbon phase that has a measurable
thickness of greater than one one-hundredth of a foot” [Ohio Administrative Code (OAC) 3745-300-
01(A)(53)]. Measurable free product (NAPL) was not observed in monitoring wells; however, it was
observed in soil borings onsite. VAP regulations state that properties with free product exceed
applicable unrestricted potable use standards (UPUS) for groundwater [OAC 3745-300-08(B)(2)(c)].
Further, the VAP generally requires that free product be removed, or mitigated to the extent
practicable, prior to issuance of a no further action (NFA) [OAC 3745-300-07(1)(4)]. As such, NAPL
remediation is required to meet applicable VAP standards.
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Technology Screening

3.1 General Response Actions

General response actions (GRAs) describe the broad range of actions that individually, or in
combination, will satisfy the RAOs and applicable VAP standards. GRAs may include no action,
institutional controls, engineering controls, containment, removal, treatment, disposal, monitoring, or a
combination of these activities. Similar to RAOs, GRAs are typically medium-specific; however, specific
GRAs as applied to a given site may address multiple impacted media. The GRAs presented below may
be applied to multiple media and pathways.

To meet the RAOs for the West End Property, the following potential GRAs have been identified for
consideration in remedial alternatives:

e No Action. Used for baseline comparison. No remedial measures are implemented in the No Action
GRA. This would not satisfy the RAOs, nor the applicable VAP standards.

e Institutional Controls. Institutional controls may involve administrative actions that restrict access
to, contact with, or use of contaminated areas. Examples of common institutional controls include
environmental covenants regarding land or groundwater use and a soil management plan
establishing protocols for disturbing impacted media, among others. The VAP allows
implementation of such controls to meet some or all applicable standards, as appropriate.

e Engineering Controls. Engineering controls involve physical measures to restrict access to, contact
with, or use of contaminated areas. Examples of common engineering controls include fencing, soil,
or paving covers, capping, engineered barriers, and vapor intrusion barriers, among others. The VAP
allows implementation of such controls to meet some or all applicable standards, as appropriate.
VAP-compliant operation and maintenance (O&M) requirements, after receipt of the NFA or
Covenant Not to Sue (CNS), may be necessary.

e Containment. Containment actions include control, isolation, and encapsulation technologies (such
as vertical barrier walls combined with engineering controls) that involve little or no treatment but
provide protection of human health and the environment by reducing mobility of contaminants
and/or eliminating pathways of exposure. The VAP allows containment remedies to meet applicable
standards, although VAP-compliant O&M, after receipt of NFA or CNS, may be necessary.

e Removal. These actions are taken to physically remove the contaminated media. These actions
reduce the volume, and in some cases, the mobility of contaminants. The VAP encourages removal
actions by not requiring subsequent actions beyond the receipt of the NFA or CNS.

e Treatment. These are in situ or ex situ actions taken to treat groundwater, soil, or NAPL using
physical, chemical, thermal, and/or biological processes to reduce the toxicity, mobility, and/or
volume of contamination and the availability of these contaminants for contact, consumption, and
environmental transport and uptake. The VAP encourages treatment actions, through use of
consolidated site permits and by not requiring subsequent actions beyond the receipt of the NFA
or CNS.

3.2 Technology Screening Criteria

Each GRA (except for No Action) can be addressed by various remedial technologies. Remedial
technologies are defined as the general categories of remedies under a GRA, such as a barrier wall, cap,
in situ stabilization, etc. Many technology types and process options are available to implement the
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GRAs described in Section 3.1. Table 2 provides an initial list of technologies and process options
considered. The purpose of initially considering a wide range of technologies and process options is to
ensure that potentially applicable options for the site media and COCs are not overlooked. Technologies
were screened using the criteria of effectiveness, implementability, and relative cost, which are further
defined as follows:

o Effectiveness — Considers (1) the ability of a process option to address the estimated areas or
volumes of contaminated media and meet the RAOs and applicable VAP standards; (2) the potential
impacts to human health and the environment during the construction and implementation phases;
and, (3) the reliability and demonstrated success that the process has shown with respect to the
types of contamination and site conditions that will be encountered.

e Implementability — Implementability includes both the technical and administrative feasibility of
implementing a technology process option. The administrative feasibility considers the
administrative or institutional aspects of using a process option such as potential restrictions of
future land use, the availability of treatment, storage, and disposal services, and the availability of
the equipment and workers to implement the technology.

e Relative Cost — Relative cost refers to the net-present cost to implement each technology.

3.3 Initial Evaluation of Technologies

Potential remedial technologies for addressing the impacted soils at the Subject Area are identified by
drawing on a variety of sources including previous experience, EPA guidance documents, references
specifically developed for application to the VAP and other contaminated sites, vendor-supplied data,
and standard engineering texts. To help streamline the evaluation and screening of potential remedial
technologies, and in consideration of the previous evaluations conducted, the initial identification of
technologies in this RAA has been focused to include only those technologies with a reasonable
potential for achieving the remedial action objectives.

3.3.1 Institutional Controls

Institutional action technologies reduce potential exposure to site contaminants by way of indirect
methods rather than by containment or treatment of the contaminants or contaminated media. These
technologies do not meet applicable standards by themselves, however, they may be combined with
other technologies to meet standards.

3.3.1.1 Deed Restrictions

Description: Deed restrictions place legal limitations on future West End Property use. These restrictions
would prohibit future uses of the property that could result in increased exposure to site contaminants
(e.g., residential development, underground utility installation). The established boundaries and
approved deed restriction language would be recorded on the property deed(s) and filed in accordance
with applicable laws in the office of the recorder of deeds, and/or any other offices as required by
applicable law where land ownership and transfer records are maintained for real property. Deed
restrictions can be implemented with consent of the West End Property owner, but their effectiveness is
dependent upon continued monitoring and enforcement.

Initial Screening: Deed restrictions can be effective in reducing the potential for disturbance of
contaminated media. By restricting and/or controlling future site uses and activities, exposure risks can
be controlled. Based on its effectiveness, this technology is retained for further consideration.

3.3.1.2 Soil Management Plan

Description: The purpose of a soil management plan (SMP) is to provide the requirements needed to
ensure that soil disturbed during any construction activities does not adversely impact human health or
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the environment and that soils are handled, stored, and disposed of, or reused onsite, in accordance
with applicable laws, and regulations. In addition, all requirements for soil specified in the SMP will also

apply to the use of fill material as well, since some disturbance of in-place soils may occur during those
activities.

Initial Screening: Soil Management Plans can be effective in managing the risks regarding the potential
disturbance of contaminated media. By managing the site activities, exposure risks can be controlled.
Based onits effectiveness, this technology is retained for further consideration.

3.3.1.3 Monitoring

Description: Environmental monitoring can be defined as the systematic sampling of air, water, soil, and
biota in order to observe and study the environment conditions at a particular site. Monitoring can be
conducted for a number of purposes, including to establish environmental baselines, trends, to test
environmental modeling processes, to educate the public about environmental conditions, to ensure
compliance with environmental regulations or to conduct an inventory of natural resources.

Initial Screening: Monitoring can be effective in assessing changed conditions, thus assessing the risks
regarding the potential exposure of contaminated media. By monitoring the environmental media,
exposure risks can be controlled. Based on its effectiveness, this technology is retained for further
consideration

3.3.2 Engineering Controls

Engineering actions reduce the potential for direct exposure to site contaminants and the potential for
migration of contaminants by removing hazardous conditions or by placing a barrier between the
individual and the hazard. These technologies do not meet applicable standards by themselves,
however, they may be combined with other technologies to meet standards.

3.3.2.1 Site Fencing

Description: A security fence provides an easily implemented, low cost method for restricting pedestrian
traffic across areas of concern, thus decreasing the potential for exposure to contaminants or damage to
on-site storage or containment structures. Periodic inspection and maintenance is required to maintain
the integrity of a fence.

Initial Screening: Fencing is an effective method of restricting site access. Access to the West End
Property is currently restricted by a chain-link fence, but repairs to this fence and some additional
fencing may be required to adequately restrict site access. Thus, this technology is retained for further
consideration.

3.3.2.2 Durable Covers

Description: Durable covers may include existing pavements and building, new paving, hardscapes or
building foundations, soil/aggregate covers, or multi-layered engineered covers.

Initial Screening: Durable covers provide an effective method of restricting exposure to site
contaminants. Low-permeability covers, such as pavement, reduce infiltration thus reducing potential
for mobilization of contaminants in soils above the water table. Thus, this technology is retained for
further consideration.

3.3.3 Containment

Containment technologies reduce the potential for direct exposure to site contaminants and the
potential for migration of contaminants by physically isolating the contaminated media or wastes.
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3.3.3.1 Vertical Barrier Wall

Description: A low-permeability wall is installed by excavating a trench supported by bentonite slurry
and backfilling with a low-permeability material (or other suitable construction methods such as sheet
pile walls) to prevent lateral NAPL migration and intercept and/or redirect groundwater flow for
containment, collection, or controlled discharge.

Initial Screening: A vertical barrier wall would reduce the potential for migration of site contaminants
through groundwater movement. However, the site is bounded by the Ohio River on the south side with
several pipeline discharges along the waterfront that would penetrate the wall and would require
significant excavation through a thick rubble fill layer that could potentially compromise the long-term
integrity of the wall as large debris could penetrate softer low-permeable materials. Therefore, a vertical
barrier wall is eliminated from further consideration.

3.3.3.2 NAPL Recovery Trench

Description: A NAPL recovery trench is installed by excavating trench supported by slurry consisting of a
biodegradable guar and backfilling with a permeable material (such as pea gravel or other suitable
materials) to prevent lateral NAPL migration and intercept NAPL flow for containment, collection, or
controlled discharge.

Initial Screening: A NAPL recovery trench would reduce the potential for migration of site contaminants
through NAPL movement. However, the site is bounded by the Ohio River on the south side with several
pipeline discharges along the waterfront that would penetrate the trench, thus allowing potential
bypass through the collection trench. There are collars and sealants available for use, however, long-
term settlement of the pipelines would provide an avenue for NAPL breakthrough. Therefore, a NAPL
recovery trench is eliminated from further consideration.

3.3.3.3 NAPL Recovery Wells

Description: A NAPL recovery well network is installed by drilling a series of vertical wells that are
screened along the interface where NAPL is known to exist. The wells are slotted to an adequate size
opening to allow for NAPL collection and filter pack materials are tailored to NAPL collection to avoid
clogging to prevent lateral NAPL migration and capture NAPL flow for containment, collection, or
controlled discharge.

Initial Screening: A NAPL recovery well system would reduce the potential for migration of site
contaminants through NAPL movement. However, placement of the wells is critical to the performance
of the system. Due to the heterogeneity of the NAPL occurrence at the site, there is a high potential that
pockets of NAPL may not be completely captured and such systems are typically operated over an
extended period of time. Despite this, a NAPL recovery well system is retained for further consideration.

3.34 Removal

Removal technologies focus on the physical removal of contaminated media. Removal technologies are
commonly required to facilitate treatment and/or disposal actions.

3.3.4.1 Excavation - Shallow

Description: Shallow excavation of contaminated soils would be required for subsequent treatment
and/or disposal actions. Contaminated soils could be excavated using standard practices and equipment,
although a large volume of material to be removed may necessitate staged excavation or other special
handling requirements. The disturbance of contaminated materials during excavation activities could
result in fugitive dusts and increased inhalation and direct contact exposure risks, although engineering
controls (e.g., keeping excavation faces damp) and personal protective equipment (e.g., dust masks) can
mitigate the magnitude and impacts of such fugitive emissions.
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Initial Screening: Although excavation alone is not a remedial technology, it may be required in

conjunction with containment, treatment and/or disposal actions. Therefore, shallow excavation will be
retained for further consideration.

3.3.4.2 Excavation - Deep

Description: Deep Excavation of contaminated soils would be required for subsequent treatment and/or
disposal actions. Deep excavation of contaminated soils would require extraordinary means to achieve
the goal of removing all impacted soils. In addition, significant dewatering would be necessary to
manage soil excavations required. The disturbance of contaminated materials during excavation
activities could result in fugitive dusts and increased inhalation and direct contact exposure risks,
although engineering controls (e.g., keeping excavation faces damp) and personal protective equipment
(e.g., dust masks) can mitigate the magnitude and impacts of such fugitive emissions.

Initial Screening: Deep excavations would require use of deep sheet pile systems or secant pile wall
systems to provide lateral support for side wall soils adjacent to the excavation area. Likewise,
groundwater within the excavation would need to be removed to allow excavation to continue to the
necessary depths. Extraordinary safety precautions would be necessary for both equipment and
workers in and near the excavation area. Therefore, deep excavation will be eliminated from further
consideration

3.3.4.3 Off-Site Landfill

Description: This technology refers to the transportation and disposal of contaminated soils at an
approved off-site landfill. An off-site landfill could provide for the secure containment of contaminated
materials, thereby restricting the migration of constituents into the environment. The risk of exposure
to chemicals of concern in the Subject Area would be eliminated by removing the affected soils from
them. Excavation would be required prior to the off-site disposal of materials, and approvals would be
required for the transportation and disposal of wastes at a permitted facility. Dewatering may be
required prior to the off-site transportation and/or disposal of contaminated soils.

Initial Screening: Based on the current understanding of the previous operations conducted at the
Subject Area, the contaminated soils would not be considered to be RCRA-listed hazardous waste.
Under current regulations regarding manufactured gas plant waste [40 CFR 261.24(a)], hazardous waste
characterization testing such as the toxicity characteristic leaching procedure (TCLP) is not considered
applicable. As a result, it is likely that materials excavated from the Subject Area could be disposed of
off-site as non-hazardous waste in a non-hazardous waste landfill. Because this technology provides an
effective and proven means of containing contaminated soils that are removed from the Subject Area, it
is retained for further consideration.

3.3.5 Treatment

Treatment technologies reduce the toxicity, mobility, or volume of contaminated media or wastes, thus
reducing the potential for exposure to contaminants. Removal and disposal technologies are commonly
used in conjunction with treatment alternatives.

3.3.5.1 Biological Treatment

Description: Biological treatment, sometimes referred to as bioremediation, generally refers to the
breakdown of organic constituents by microorganisms. The most common processes are based on
aerobic or anaerobic bacteria, such as those processes utilized in the treatment of municipal
wastewaters. In-situ, pump and treat, solid-phase, slurry-phase, and soil heaping biological treatment
techniques have been used to remediate contaminated soils at other sites, but this technology has not
proven effective to address OLM and TLM. Soil flushing and soil washing/chemical extraction

technologies (discussed below) may utilize biological degradation processes to enhance the remediation
efficiency.
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Initial Screening: The effectiveness of biological treatment can be influenced by a number of parameters
including pH, temperature, availability of nutrients, and the presence of heavy metals. The potential
effectiveness of biological treatment at the site is limited by unfavorable hydrogeologic conditions,
specific contaminants that are resistant to biological degradation. Because this technology is not
expected to be effective for the site conditions and contaminants, it is eliminated from further
consideration.

3.3.5.2 In-Situ Soil Flushing

Description: Soil flushing involves the in-situ injection or percolation of a flushing solution into an area of
waste or soil requiring remediation. This process could be applicable to the removal of contaminants
from the soils and sludges in the vadose zone. The flushing solution is used to increase the mobility of
constituents as it passes through the affected media, and the mobilized contaminants and flushing
solution are subsequently collected. Water is a potential flushing solution, although aqueous surfactant
solutions, organic solvents and biological processes (e.g., solutions of microorganisms, nutrients, and
oxygen) have also been used. Well points, subsurface drains, or another type of collection system
typically must be installed in the subsurface to collect the constituent-laden solution. In-situ soil flushing
has not been proven effective at addressing OLM and TLM. The recovered solution would require
treatment. This technology is typically not appropriate for soils with low permeabilities.

Initial Screening: By introducing a potentially toxic flushing solution into the ground, and increasing the
mobility of contaminants, this technology could contribute to ground water contamination if the
contaminant-laden solution is not completely recovered. Based on the relatively fine-grained nature of
many of the site soils, the effectiveness of this technology would be limited by inadequate distribution
of the flushing solution and incomplete contaminant removal. This technology would require long-term
system operation. Due to the unfavorable site conditions, potential contribution to ground water
contamination, long implementation time, and high costs associated with solution recovery, treatment
and disposal, this technology is eliminated from further consideration.

3.3.5.3 In-Situ Stabilization/Solidification - Shallow

Description: Shallow in-situ stabilization/solidification can be employed to immobilize organic and
inorganic compounds in wet or dry media, using reagents to produce a stable mass. The most common
stabilization/solidification methods include cement-based methods, silicate-based (pozzolanic) methods,
thermoplastic methods and organic polymer methods. Waste materials and/or affected soils can be
mixed in-place with various soil mixing systems. Typically, this technology does not destroy constituents,
but incorporates them into a dense, homogeneous, low-porosity structure that reduces their mobility.
Because a reagent must be added to the soil, the volume of treated material may be greater than the
original material volume by as much as 20 to 100 percent. This process is readily available and can
sometimes be implemented for a relatively low cost.

Initial Screening: Shallow augering stabilization/solidification processes are potentially effective for
inorganic and organic constituents identified at the site, have been shown to be effective in the
Cincinnati area to depths of 60 ft and the number and type of constituents present can readily be
optimized into a solidification mix. The heterogeneity of material types (e.g., sands, clays, etc.) and
constituent types and concentrations across the site would require adequate mixing, but sites with
similar conditions (e.g., East End) have been shown to be successful in treating in-place contaminants
effectively. Because of its effectiveness and long-term benefits, this technology is retained for further
consideration.

3.3.5.4 In-situ Stabilization/Solidification - Deep

Description: Deep in-situ stabilization/solidification can be employed to immobilize organic and
inorganic compounds in wet or dry media, using reagents to produce a stable mass in deeper portions of
the soil profile at the site. Similar to shallow in-situ stabilization/solidification, the most common
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stabilization/solidification methods include cement-based methods, silicate-based (pozzolanic) methods,
thermoplastic methods and organic polymer methods. This process is readily available, however, deeper
penetration at the site would require treatment through clean soil layers to the required depth of 110 ft
below ground surface. Treatment of these cleaner portions of the soil strata cannot be avoided due to
the mixing requirements of the equipment and process.

Initial Screening: The available stabilization/solidification processes are potentially effective for inorganic
and organic constituents identified at the site and the number and type of constituents present can
readily be optimized into a solidification mix, however, the feasibility of reaching the deeper
contaminated pockets of OLM result in treatment of clean soil areas which result in significant additional
costs with very limited environmental benefit. Because of its limited effectiveness and significantly
higher costs, this technology is eliminated from further consideration.

3.3.5.5 Thermal Desorption

Description: In general, thermal desorption employs a process in which soils, sludges and solids with
organic contamination are heated to temperatures of 300 to 1,200°F (depending on the unit and the
constituents of concern), driving off water and organic contaminants. The vapors are conveyed to a gas
handling system where they are scrubbed to remove particulate solids. With some units, the scrubbed
off-gases are cooled to condense water and the organics, and then passed through a carbon adsorption
system to remove the remaining organics. In other units, the exhaust gases are sent to a secondary
burner where the residual organics are oxidized, followed by quenching and acid gas scrubbing, if
required. Several full-scale, mobile thermal desorption (or thermal separation) units are commercially
available. Treated soils may be returned to their original location if the levels achieved meet the clean-
up criteria. Treatment residuals such as the recovered organics and the spent carbon from the gas
treatment step require further treatment before disposal. Organic contaminants that can be effectively
treated by this system range from relatively high-boiling point, semi-volatile compounds to low-boiling
point, volatile compounds. This technology is not effective for the removal of heavy metals or OLM and
TLM. Treatability studies are typically required to determine the effectiveness of this technology.

Initial Screening: Based on engineering experience and discussions with various vendors of this
technology, thermal desorption is potentially effective for the treatment of the contaminated soils at
the site. Vendors have preliminarily indicated that, given the material types, constituents and
concentrations present at the site, thermal desorption would be challenging. Fine-grained soils, as well
as soils with relatively high moisture contents, may require additional processing prior to treatment.
Recovered organics will require additional treatment and/or disposal. Because of its potential low level
of effectiveness and relative cost comparison to other equally appropriate treatment technologies,
thermal desorption is eliminated from further consideration.

3.4 Technology Screening Results Summary

The technology screening is presented in Table 2. The technology screening resulted in the selection of
the following effective and implementable technologies for use in developing remedial alternatives to
be included in the detailed alternatives evaluation presented in Section 4. The No Action alternative is

also retained for baseline comparison, although it is not effective at meeting RAOs or applicable VAP
standards.

e No Action

e |nstitutional Controls — Access and use restrictions in the form of deed restrictions or environmental
covenants (also referred to as institutional controls), a soil management/risk mitigation plan, and

long-term groundwater monitoring. These remedial actions will be included in all the alternatives,
except No Action.
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Engineering Controls — Durable covers and fencing/signs are retained for consideration in remedial
alternatives. Durable cover types may include buildings, paving, hardscapes, soil covers, and multi-
layered engineered covers.

Containment — Installation of NAPL monitoring and recovery wells at the Phase 3 Area was retained
to address containment of NAPL by interception and removal.

Removal — Excavation of OLM/TLM-impacted soils above the water table with offsite landfill disposal
was retained as a viable technology for remediation of MGP residual source areas and is consistent
with remedies implemented on adjacent parcels of the West End Property and at other MGP sites.

Treatment — In situ stabilization (ISS) to depths ranging up to 55 feet was retained as an effective
in situ treatment technology for OLM/TLM-impacted soil and is consistent with remedies
implemented on an adjacent parcel of the West End Property and at other MGP sites.
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SECTION 4
Remedial Alternatives

This section presents the remedial alternatives for the Subject Area that were developed to address the
RAOs, applicable VAP standards, and future land use considerations. Since there are many possible
combinations of technologies that can be used in each alternative, the alternatives presented represent
a range of performance and cost options that feasibility, effectiveness, and implementability can be
evaluated to determine the best alternative. Once an alternative is selected, the specific technologies

implemented may be changed during the remedial design, assuming the change does not substantially
alter the intent of the original alternative.

4.1  Evaluation Criteria

The remedial alternatives were subjected to a detailed evaluation against a series of criteria, which were
divided into two categories: threshold criteria and balancing criteria. Threshold criteria define the
minimum level of acceptable performance for an alternative that must be met for an alternative to be
considered eligible for selection, and include the following:

Overall Protection of Human Health and the Environment — This criterion must be met for an
alternative to be eligible for selection and is used to assess whether and how the alternative
achieves and maintains protection of human health and the environment, including the attainment
of the RAOs and applicable VAP standards. The overall assessment of protection draws on the
assessments conducted under other evaluation criteria, especially long-term effectiveness and
permanence, short-term effectiveness, and compliance with applicable VAP standards. The
evaluation of this criterion is also based on the evaluation of how risks are eliminated, reduced, or
controlled through treatment, engineering, or administrative controls. Overall protection of human
health and the environment considers reduction in baseline risks and protection of human health
and the environment from effects caused by implementing the remedial alternative. This criterion is
intended to ensure that the selected remedial action alternative would:

—  Protect human health and the environment.
— Attain media cleanup goals.
—  Control sources of releases.

Compliance with RAOs and Applicable VAP Standards — Evaluates the degree to which an
alternative meets the RAOs and applicable VAP standards identified in Section 2.2.

The balancing criteria are used to weigh trade-offs among the alternatives that meet the threshold
criteria and include the following:

Long-term Effectiveness — This criterion is an evaluation of the long-term effectiveness of an
alternative in maintaining protection of human health and the environment after RAOs and
applicable VAP standards have been met. It assesses whether the alternative provides reliable
protection over time. This criterion addresses the following:

— Magnitude of residual risk remaining from untreated media or treatment residuals after
remedial activities

— Adequacy and reliability of controls such as containment systems and institutional controls
necessary to manage the untreated media or treatment residuals that remain onsite

The residual risk from treatment residuals or untreated media can be measured by chemical
concentrations or material volume remaining at the site after the remedial action is complete.

PRO719172211CIN
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Reduction of Toxicity, Mobility, or Volume Through Removal or Treatment — This criterion
considers the degree to which alternatives employ removal or treatment technologies, as well as the
anticipated performance of the removal or treatment technologies, by evaluating the amount of
hazardous material removed or treated and the amount remaining onsite. The evaluation considers
the magnitude of the reductions in toxicity, mobility, or chemical volume and the extent to which
the treatment is irreversible as follows:

-~ Amount of impacted media removed, destroyed, or treated

— Degree of expected reduction in toxicity, mobility, and volume
— Degree to which treatment is irreversible

— Type and quantity of residual remaining after treatment

Short-term Effectiveness — This criterion evaluates the effects of an alternative during the
construction and implementation period of the remedial action before and until the time the RAOs
are achieved and applicable VAP standards are addressed. This criterion addresses the following:

— Time until RAOs are achieved and whether any short-term risks are promptly addressed

—  Protecting the community and site workers during remedial action by evaluating effects such as
dust or other emissions, visual considerations, or transportation

— Protecting workers during remedial action by evaluating reliability of health and safety
protective measures during implementation

—  Protecting the environment during remedial action by evaluating potential effects on sensitive
resources, including disturbance to cultural resources and wildlife.

Implementability — This criterion evaluates the technical and administrative feasibility of
alternatives and the availability of various services and materials required during its
implementation. This criterion addresses the following:

— Technical feasibility as the ability to construct, operate, and maintain the technology and the
ability to monitor its effectiveness

— Administrative feasibility as the ability to obtain approvals, rights-of-way, and permits

—~ Availability of services and materials considering offsite treatment, storage capacity, disposal
capacity, equipment, and specialists.

Community Acceptance - This criterion evaluates the issues and concerns the public may have
regarding each alternative. Impacts to or concerns of the community may include construction
traffic and noise, odors and site emissions, hauling contaminated soils through the community to

the disposal facility, and the degree to which human health or ecological risks are mitigated, among
others.

Cost — Cost encompasses all engineering, construction, and O&M costs incurred over the life of the
project. The assessment, with respect to this criterion, is based on the qualitative cost for each
alternative. These qualitative costs are reflected as “low, medium, or high”.

4.2  Description of Selected Alternatives

Remedial alternatives have been assembled to span the range of GRAs identified in Section 3, including
no action, institutional and engineering controls, containment, removal, and treatment. A total of five
alternatives for the Tower Area and six for the Phase 3 Area, including a No Action alternative, were
developed.

4-2
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The following alternatives were developed for the Tower Area and are described in the following
subsections.

e Alternative 1 — No Action

e Alternative 2 — Institutional Controls

e Alternative 3 — Engineering Controls

e Alternative 4 — Limited Soil Excavation, Institutional and Engineering Controls
e Alternative 5 — Soil Excavation, Institutional and Engineering Controls

The following alternatives were developed for the Phase 3 Area:

e Alternative 1 — No Action

e Alternative 2 — Institutional Controls

e Alternative 3 — Engineering Controls

e Alternative 4 — Limited OLM/TLM and Soil Excavation, NAPL Monitoring and Recovery, Institutional
and Engineering Controls

e Alternative 5—OLM/TLM and Soil Excavation, NAPL Monitoring and Recovery, Institutional and
Engineering Controls

e Alternative 6 — OLM/TLM and Soil Excavation, ISS, Institutional and Engineering Controls

These remedial action alternatives are depicted in Figures 5 through 9 and are described in the following
subsections.

421 Tower Area

Alternative 1 — No Action: The No Action alternative includes no remedial activities and will leave the
site in its present condition. Contaminated media will remain in place with no treatment to prevent
further contaminant migration and will not provide any additional protection to human health and the
environment over current conditions. Site conditions will not be monitored to document the natural
attenuation or mobility of contamination. No action is required to implement the technology, and there
is no associated cost. This alternative is retained as a baseline for comparison to other remedial
alternatives, but would not meet applicable VAP standards or be protective of human health or the
environment.

Alternative 2 — Institutional Controls: The Institutional Controls alternative includes implementing deed
restrictions, a soil management/risk mitigation plan, and long-term groundwater monitoring plan. No
remedial activities will occur and the site will remain in its present condition. Contaminated media will
remain in place with no treatment to prevent further contaminant migration and no additional
protection to human health and the environment over current conditions will be provided. In and of
itself, this alternative will not meet applicable VAP standards or be protective of human health or the
environment.

Alternative 3 - Engineering Controls: The Engineering Controls alternative includes implementing
durable covers and fences to limit access to contaminants. No remedial activities will occur on site and
contaminated media will remain in place with no treatment to prevent further contaminant migration.
In and of itself, this alternative will not meet applicable VAP standards or be protective of human health
or the environment.
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Alternative 4 - Limited Soil Excavation, Institutional and Engineering Controls: This alternative is
intended to provide the minimum amount of remedial construction required to meet applicable VAP
standards. Alternative 4 includes the following remedial technologies:

e Engineering controls (fencing and signs) and institutional controls (land use restriction for
commercial/industrial use only and groundwater use restriction for potable or non-potable uses,
and a soil management/risk mitigation plan for future intrusive activities).

e Limited excavation of contaminated soil in areas, as shown in Figure 5, to potential construction
worker exposure depth of 20 feet, backfill with imported clean soil, and surface restoration with
paving or gravel.

The components of this remedial alternative are illustrated in Figure 5.

Alternative 5 — Soil Excavation, Institutional and Engineering Controls: This alternative is similar to
Alternative 4, but the difference is to completely remove contaminated material in order to meet
applicable VAP standards. Alternative 5 includes the following remedial technologies:

e Engineering controls (fencing and signs) and institutional controls (land use restriction for
commercial/industrial use only and groundwater use restriction for potable or non-potable uses,
and a soil management/risk mitigation plan for future intrusive activities).

e Excavation of contaminated soil to potential construction worker exposure depth of 20 feet, backfill
with imported clean soil, and surface restoration with paving or gravel.

The components of this remedial alternative are illustrated in Figure 6.

4.2.2 Phase3Area

Alternative 1 — No Action: The No Action alternative includes no remedial activities and will leave the
site in its present condition. Contaminated media will remain in place with no treatment to prevent
further contaminant migration and will not provide any additional protection to human health and the
environment over current conditions. Site conditions will not be monitored to document the natural
attenuation or mobility of contamination. No action is required to implement the technology, and there
is no associated cost. This alternative is retained as a baseline for comparison to other remedial
alternatives, but would not meet applicable VAP standards or be protective of human health or the
environment.

Alternative 2 - Institutional Controls: The Institutional Controls alternative includes implementing deed
restrictions, a soil management/risk mitigation plan, and long-term groundwater monitoring plan. No
remedial activities will occur and the site will remain in its present condition. Contaminated media will
remain in place with no treatment to prevent further contaminant migration and no additional
protection to human health and the environment over current conditions will be provided. In and of
itself, this alternative will not meet applicable VAP standards or be protective of human health or the
environment.

Alternative 3 — Engineering Controls: The Engineering Controls alternative includes implementing
durable covers and fences to limit access to contaminants. No remedial activities will occur on site and
contaminated media will remain in place with no treatment to prevent further contaminant migration.

In and of itself, this alternative will not meet applicable VAP standards or be protective of human health
or the environment.

Alternative 4 — Limited OLM/TLM and Soil Excavation, NAPL Monitoring and Recovery, Institutional
and Engineering Controls: This alternative is intended to provide the minimum amount of remedial

construction required to meet applicable VAP standards. Alternative 4 includes the following remedial
technologies:

4-4 PRO719172211CIN




SECTION 4 — REMEDIAL ALTERNATIVES

e Engineering controls (fencing and signs) and institutional controls (land use restriction for
commercial/industrial use only and groundwater use restriction for potable or non-potable uses,
and a soil management/risk mitigation plan for future intrusive activities).

e Limited excavation of OLM/TLM in soil in areas, shown in Figure 7, to potential construction worker

exposure depth of 20 feet, backfill with imported clean soil, and surface restoration with paving or
gravel.

e NAPL monitoring and recovery in up to 2 wells.
The components of Alternative 4 are illustrated in Figure 7.

Alternative 5- OLM/TLM and Soil Excavation, NAPL Monitoring and Recovery, Institutional and
Engineering Controls: Alternative 5 is similar to Alternative 4, but is intended to remove more impacted
soil and includes the following remedial technologies:

e Engineering controls (fencing and signs) and institutional controls (land use restriction for
commercial/industrial use only and groundwater use restriction for potable or non-potable uses,
and a soil management/risk mitigation plan for future intrusive activities).

e Excavation of OLM/TLM in soil to potential construction worker exposure depth of 20 feet, backfill
with imported clean soil, and surface restoration with paving or gravel.

e NAPL monitoring and recovery in up to 2 wells.
The components of Alternative 5 are illustrated in Figure 8.

Alternative 6 — OLM/TLM and Soil Excavation, In Situ Stabilization, Institutional and Engineering
Controls: This alternative includes the following remedial technologies:

e Engineering controls (fencing and signs) and institutional controls (land use restriction for
commercial/industrial use only and groundwater use restriction for potable or non-potable uses,
and a soil management/risk mitigation plan for future intrusive activities).

e Excavation of OLM/TLM in soil that is present in the upper 20 feet, followed by ISS of OLM in soil to
a maximum depth of 55 feet. ISS swell placement will be limited to no shallower than 20 feet bgs.

The upper 20 feet will be backfilled with imported clean soil and surface restoration with paving or
gravel.

Alternative 6 considers the use of ISS to remediate NAPL impacts to a depth of 1 foot below the lowest
depth at which OLM was identified in borings. Including ISS increases the maximum practical depth of
remediation to 55 feet bgs at the deepest area. The alternative would be implemented with excavation
to 20 feet bgs, then ISS ranging from 22 to 55 feet bgs, leaving room for ISS swell, and leaving the upper
20 feet (future construction worker zone) to be backfilled with clean soil.

The components of this Alternative 6 are illustrated in Figure 9.

4.3  Evaluation of Selected Alternatives

The results of the alternatives evaluation through comparison to the eight criteria is presented in

Table 3 and discussed in the following subsections. A relative scoring is used in Table 3 to provide a
relative ranking of the alternatives. The numeric scoring for the various criteria ranges from 0 through 4,
with a score of 0 indicating the criteria is not met, and a score of 4 indicating the criteria is substantially
achieved by the alternative. The scoring is not intended to identify the preferred alternative, rather, it

provides a semi-quantitative means to illustrate and compare the relative benefits and short-comings of
the various alternatives.
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431 TowerArea

43.1.1 Alternative 1: No Action

The No Action alternative does not satisfy any of the RAOs, nor does it meet applicable VAP standards
and is not protective of human health or the environment. This alternative is the lowest cost to
implement as there are no remedial actions implemented.

4.3.1.2 Alternative 2: Institutional Controls

The Institutional Controls alternative does not satisfy any of the RAOs, nor does it meet applicable VAP
standards and is not protective of human health or the environment. This alternative has a low cost to
implement as there are no remedial actions implemented.

4.3.1.3 Alternative 3: Engineering Controls

The Engineering Controls alternative does not satisfy any of the RAOs, nor does it meet applicable VAP
standards and is not protective of human health or the environment. This alternative has a low cost to
implement as the work only requires the use of durable covers and fencing/signs as remedial

alternatives. Therefore, this alternative is not considered acceptable to meet all the VAP requirements.

4.3.1.4 Alternative 4: Limited Soil Excavation, Institutional and Engineering Controls

Excavation of the top 20 feet of contaminated soil in a limited area to mitigate the potential for
construction workers to be exposed to impacted soils. RAOs and applicable VAP standards are met with
this alternative. This alternative will have moderate impacts to site workers and the community during
excavation and offsite hauling of impacted soils and will require phased construction due to the
excavation depth and active operations on and/or adjacent to the site.

4.3.1.5 Alternative 5: Soil Excavation, Institutional and Engineering Controls

Excavation of the top 20 feet of contaminated soil across the Tower Area to mitigate the potential for
construction workers to be exposed to impacted soils. RAOs and applicable VAP standards are met with
this alternative. This alternative will have moderate impacts to site workers and the community during
excavation and offsite hauling of impacted soils and will require phased construction due to the
excavation depth and active operations on and/or adjacent to the site.

4.3.2 Phase 3 Area

4.3.2.1 Alternative 1: No Action

The No Action alternative does not satisfy any of the RAOs, nor does it meet applicable VAP standards
and is not protective of human health or the environment. This alternative is the lowest cost to
implement as there are no remedial actions implemented.

4.3.2.2 Alternative 2: Institutional Controls

The Institutional Controls alternative does not satisfy any of the RAOs, nor does it meet applicable VAP
standards and is not protective of human health or the environment. This alternative has a low cost to
implement as there are no remedial actions implemented.

4.3.2.3 Alternative 3: Engineering Controls

The Engineering Controls alternative does not satisfy any of the RAOs, nor does it meet applicable VAP
standards and is not protective of human health or the environment. This alternative has a low cost to
implement as the work only requires the use of durable covers and fencing/signs as remedial

alternatives. Therefore, this alternative is not considered acceptable to meet all the VAP requirements.
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43.2.4 Alternative 4: Limited OLM/TLM and Soil Excavation, NAPL Monitoring and Recovery,
Institutional and Engineering Controls

Excavation of the top 20 feet of a limited area of OLM/TLM-impacted soil mitigates the potential for
construction workers to be exposed to impacted soils. However, a significant proportion of OLM impacts
will remain, which are mobile and are a source of COCs to groundwater. NAPL monitoring and recovery
wells will monitor NAPL migration offsite. RAOs and applicable VAP standards are partially met with this
alternative. This alternative will have moderate impacts to site workers and the community during
excavation and offsite hauling of impacted soils and will require phased construction due to the
excavation depth and active operations on and/or adjacent to the site.

43.2.5 Alternative 5: OLM/TLM Excavation, NAPL Monitoring and Recovery, Institutional and
Engineering Controls

Excavation of the top 20 feet of OLM/TLM-impacted soil across the Tower Area mitigates the potential
for construction workers to be exposed to impacted soils. A significant proportion of OLM impacts will
remain, which are mobile and are a source of COCs to groundwater, but less than Alternative 4. NAPL
monitoring and recovery wells will monitor NAPL migration offsite. RAOs and applicable VAP standards
are partially met with this alternative. This alternative will have moderate impacts to site workers and
the community during excavation and offsite hauling of impacted soils and will require phased
construction due to the excavation depth and active operations on and/or adjacent to the site.

4.3.2.6 Alternative 6: OLM/TLM Excavation, In Situ Stabilization, NAPL Monitoring and Recovery,
Institutional and Engineering Controls

Excavation of OLM/TLM-impacted soil in the upper 20 feet and stabilization of impacted soils to a
maximum depth of 55 feet bgs will mitigate the potential for site and construction workers to be
exposed to impacted soils during maintenance or future infrastructure improvements. Use of ISS to
address OLM-impacted soils allows for a larger proportion of source material to be addressed as
compared to excavation. OLM impacts will not remain. RAOs and applicable VAP standards are met with
this alternative. This alternative is expected to result in a greater reduction in the potential for NAPL
migration and COC leaching to groundwater. This alternative will have moderate impacts to site workers
and the community during excavation and offsite hauling of impacted soils, and will require phased
construction due to the excavation depth and active operations on and/or adjacent to the site.
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