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Executive Summary

The Kiski Valley Water Pollution Control Authority (KVWPCA) operates a wastewater
treatment plant in Leechburg, Pennsylvania approximately 25 miles (40 kilometers [km])
northeast of Pittsburgh. The facility separates solids from raw sewage, which are then dewatered
using a belt filtration press. From 1976 to 1993, the dewatered sludge was incinerated, sterilized,
and converted to ash. This ash was mixed with water, forming a slurry, and transferred to an on-
site lagoon for storage. The ash lagoon is located in the east end of the KVWPCA property and
covers approximately 4,000 square meters. Currently, as dewatered sludge is generated, it is
accumulated and disposed of in a municipal landfill on a batch-type basis.

The lagoon is underlain by native clay, is 2 to 3 meters deep at the center, and currently contains
approximately 9,000 cubic meters of ash. The lagoon is surrounded by a berm which is 2 to 3
meters high on the north, west, and south sides, diminishing to ground level at the east end.

In August 1993, the Pennsylvania Department of Environmental Resources (PADER) notified
the United States Nuclear Regulatory Commission (USNRC) that they had measured elevated
uranium activity in a sludge ash sample obtained from the ash lagoon. In September 1994,
PADER provided the USNRC a "split" sample for independent analysis. The sample was
analyzed by the Oak Ridge Institute for Science and Education (ORISE) and results confirmed
PADER's analysis. In September 1994, the USNRC conducted surface and subsurface sarnpling
in the ash lagoon. Analysis of the samples from the ash lagoon indicated that some of the
samples contained concentrations of enriched uranium exceeding 900 picocuries per gram
(pCi/g) which is higher than unrestricted use guidelines typically used by the USNRC for
uranium in soil (30 pCi/g).

ORISE also conducted a radiological characterization survey of the ash lagoon and adjacent
property. This included groundwater, surface water, soil, and sediment sampling. Releases of
radioactive material from the ash lagoon were nondetectable. This indicates that past and current
radiation doses are negligibly low at points of potential exposure both within and beyond the
area in which access by the public is controlled. B. Koh & Associates, Inc. (Koh), completed
radiological characterization of the contents of the lagoon in 1998.
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1.0 Introduiction
The Kiski Valley Water Pollution Control Authority (KVWPCA) operates a wastewater
treatment plant in Leechburg, Pennsylvania. The facility separates solids from raw sewage,
which are then dewatered using a belt filtration press. The dewatered sludge is sent to a
municipal landfill. From 1976 to 1993, this ash was mixed with water, forming a slurry, and
transferred to an on-site lagoon for storage. Currently, as ash is generated, it is accumulated and
disposed of in a municipal landfill on a batch-type basis.

The KVWPCA is located on Pine Camp Road in Leechburg, Allegheny Township,
Westmoreland County, Pennsylvania. The site is approximately 23 miles (40 kilometers [km])
northeast of Pittsburgh in southwestern Pennsylvania near the border of Westmoreland and
Armstrong counties (Figure 1-1). The site is situated on gently rolling to flat topography that
slopes eastward along the southern bank of the Kiskiminetas River below and west of the
Norfolk and Southern railroad tracks.

In August 1993, the Pennsylvania Department of Environmental Resources (PADER) notified
the United States Nuclear Regulatory Commission (USNRC) that they had measured elevated
uranium activity in a sludge ash sample obtained from the ash lagoon. In September 1994,
PADER provided the USNRC a "split" sample for independent analysis. The sample was
analyzed by the Oak Ridge Institute for Science and Education (ORISE) and results confirmed
PADER's analysis. In September 1994, the USNRC conducted surface and subsurface sampling
in the ash lagoon. Analysis of the samples from the ash lagoon indicated that some of the
samples contained concentrations of enriched uranium exceeding 900 picocuries per gram
(pCi/g) which is higher than the unrestricted use guidelines of 30 pCi/g typically used by the
USNRC for enriched uranium in soil (USNRC, 1996).

1,1 Purpose and Scope of Remedial Investigation
The purpose of this Remedial Investigation (RI) report is to support the Feasibility Study (FS) by
providing site characterization information and assessment of the no-response radiation dose
from the resident farmer future use of the site. This report will establish a baseline for
assessment of various remedial action alternatives and assessment of the compliance of those
projected doses with 10 CFR Part 20, Subpart E limits. The projected doses are those that might

pit\jar\g:wp\829509-RI-BWXT1/ 102 7102 1-1



be expected from activities on the site consistent with successful implementation of remedial
actions.

L.2 Program Objectives
The objective of this RI is to:

. Provide information concerning the physical characterization of the
environmental setting and waste characterization for later use in the FS report.

* Draw conclusions concerning the types and quantities of waste present at the site,
the potential for migration of contamination from the site, and the potential for
adverse human health and environmental effects if no action is taken at the site
and exposure occurs. This goal is achieved by evaluating (a) historical and
operational information about the site, (b) potential contaminants of concern, (c)
potential migration pathways, (d) potential receptors, (e) exposure, and (f)
contaminant toxicity. The result of this evaluation is a characterization of the
risks posed by the site through a baseline dose assessment if no action is taken at
the site.

• Provide information concerning the preliminary screening of alternatives.

. Identify contaminant-specific and location-specific applicable or relevant and
appropriate requirements (ARAR) for the contaminants of concern as identified
by the dose assessment.

1.3 Report Organization
The remainder of this report is organized into the following sections. Section 2.0 discusses the
characterization of environmental setting, includes the location of the site, and describes its
characteristics on a regional and site-specific basis using available geographic, demographic,

climate, topographic, geologic, and biological data. Section 3.0 describes the site history and

current conditions and includes the results of the site investigations to date. Section 4.0

discusses the baseline dose assessment and the methodology used. Section 5.0 identifies the

Preliminary Remedial Action Goals (PRAG). Section 6.0 presents the conclusions and

recommendations of this report. References are included in Section 7.0.
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2.0 Characterization of Environmental Setting

2. Geography

KVWPCA is located in Leechburg, Allegheny Township, Westmoreland County, Pennsylvania.

The site is approximately 23 miles (40 km) northeast of Pittsburgh located in southwestern

Pennsylvania near the border of Westmoreland and Armstrong counties. The site is situated on

gently rolling to flat topography that slopes eastward along the southern bank of the

Kiskiminetas River and is west of the Northern and Southern railroad tracks.

2.2 Demography

Land use within the vicinity of the site is mixed, consisting of medium-sized residential

communities and individual rural residences, small farms with croplands and pastures, idle

farmland, forestlands, and light industrial areas. Allegheny Township has a population of 8,002

people. The borough of Leechburg has a total of 1,193 housing units and Westmoreland County

has seen a growth of 10 percent (152,200 to 167,700) from the 1990 to 2000 census count.

There are expected to be three new housing developments and a commercial development within

the next few years in Allegheny Township. The closest housing development and existing

community are in Pine Run Camp, just west of KVWPCA. Some residences within this

community are located within 600 feet (200 meters) west of the site. Several industrial buildings

and a shopping complex are located within 1.5 miles (2 km) southwest of the site.

2.3 Current/Future Land Use
The site is currently used as a wastewater treatment facility and has an incinerator ash lagoon

constructed in 1975. The treatment plant services thirteen participating municipalities from the

surrounding area. Residential, conmmercial, and industrial wastewater is piped to the plant

through a network of interceptor pipes and eight remote pumping stations. The system presently

is designed to serve an equivalent population of 50,000 people. The treatment facility includes

primary settling tanks for solids separation, fine bubble diffuser aeration tanks to sustain the

activated sludge process, and final solids settling and chlorine application tanks for sterilization

of treated wastewater prior to discharge.

The settled solids withdrawn from the primary tanks and the waste-activated sludge solids

generated by the biological process are thickened, then aerobically digested prior to mechanical

pit\jar\g:wp\829509-RI-BWXTI\/1 7/02 2-1



dewatering by a belt filter press. From 1976 to 1993, the thickened and dewatered sludge plus

grits and screenings were incinerated in a seven-hearth furnace. Prior to installation of the

pneumatic dry ash handling system, ash from the incinerator collected in a hopper where it was

mixed with water to form slurry. The slurry was then pumped to the ash lagoon via a discharge

pipe. Use of the impoundment was discontinued in July 1993 with the installation of a dry ash

handling system. Currently, as dewatered sludge is generated, it is accumulated and disposed of

in a municipal landfill on a batch-type basis.

2,4 Meteorology and Climatology
Westmoreland County has a humid, continental-type climate, with temperatures ranging from an

average of 14 degrees Fahrenheit (°F) to 82 'F. The predominant air mass influencing the

climate is a polar, continental mass from Canada. It moves into the region from almost due

south from the Hudson Bay region or the Canadian Rockies. In the summer, there are frequent

invasions of air from the Gulf of Mexico, with resulting spells of warm, humid weather. The last

spring temperature of 32 'F usually occurs in late April and the first in late October. There is a

wide variation in the time of the first and last frosts over a radius of 25 miles (40 km) from the

center of Pittsburgh due to terrain differences.

The average annual precipitation is about 37 inches and the distribution of precipitation is

relatively, even throughout the year. During the winter, approximately one-fourth of the

precipitation occurs as snow. Measurable snow covers the ground an average of 33 days per

year. The wettest weather at most of the climatologic stations in western Pennsylvania occurs in

June and July.

Seven months of the year, April through October, have sunshine more than 50 percent of the

possible time. During the remaining five months cloudiness is heavier because the track of

migratory storms from west to east is closer to the area and because of the frequent periods of

cloudy, showery weather associated with northwest winds from across the Great Lakes. Cold air

drainage induced by the hills leads to the frequent formation of fog which can persist in the river

valleys during the colder months.

pit\jar\g:wp\829509-RI-BWXTI/ 1 7/02 2-2



25 Localand Regional Topography
The site is located in the central portion of the Appalachian Plateau physiographic province.
This province is characterized by rounded hills and steep-sided valleys. The site is
approximately 780 feet above mean seal level (MSL). The site latitude is 40 degrees 36 minutes
north, and the longitude is 79 degrees 35 minutes west. The majority of the region is drained by
the Allegheny River and tributaries, such as the Kiskiminetas River. The ground surface in the
region is maturely dissected by large river valleys and tributaries in the areas between the large
valleys. This regional drainage system features many and varied slopes, with small areas of
nearly flat land along valley bottoms and in uplands.

The upland flats represent remnants of old erosional surfaces or peneplains. The Harrisburg
peneplain, which has been identified in this region was formed in the Tertiary period, some time
between 2 million and 60 million years ago. This peneplain occurs at an elevation of
approximately 1,250 feet above MSL in northern Westmoreland County. Late Tertiary time was
characterized by periods of relative quiet with gradual periods of uplift. These periods of uplift
entrenched most of the major streams in the bedrock. The topography along the southwest side
of the river has point bar deposits which is an indication of where the meandering river once
flowed. These deposits consist of lower terrace deposits of gravel and sand with pebbles of
igneous rocks.

2.6 Local and Regional Geologyand Seismology
Soils in the site vicinity were developed on alluvial deposits in the stream valleys. Soil types
found on the site are Philo silt loam (Ph) and Sequatchie silt loam (SeA). The Philo Series soils
are located along the floodplain of the Kiskiminetas River and consist of deep, moderately well
drained soils. The Sequatchie silt loam soils are low terrace deposits that are located along the
banks of the Kiskiminetas River. The KVWPCA is located approximately mid-center on a
bench terrace of the Kiskiminetas River.

Overburden deposits in the site vicinity consist of valley fill deposits, Pleistocene-aged sand and
gravel deposits of glacio-fluvial origin, and clay deposits of Pleistocene and Recent age.
Stratigraphically, the sand and gravel outwash deposits form the base of the alluvial sequence
and overlie relatively flat-lying bedrock. The sand and gravel deposits are overlain by Recent
alluvial fill.

pi�\jar\g:wp\829509-k1-BWXTU/1 7/02 2-3
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The geological units in this region are Pennsylvanian Age, Allegheny Group. The Allegheny
Group is composed of the Freeport Formation, Kittanning Formation, Vanport Limestone, and
Clarion Formation and consists of cyclic sequences of sandstone, shale, limestone, clay, and
coal. Above the Pennsylvanian units are Quaternary terrace deposits of clay, sand, and gravel.

The site lies on the western limb of a small anticlinal fold between the Duquesne-Fairmont
Syncline and the eastern limb of the Leechburg-McHaddon Anticline. This small fold creates a
slight dip of from 1 to 2 degrees to the southwest. The axial trace of this fold curves near the
southwest portion of the site and plunges southward.

No active faults or other active tectonism has been reported within 30 miles (50 km) of the site.
Historically, large earthquakes in eastern North America generally have occurred in three
regions: the Mississippi Valley, the St. Lawrence Valley, and near Charleston, South Carolina.
Pennsylvania is relatively free of seismic activity, although seismic events have been
documented in the southeastern and northwestern parts of the state. By far the most active
seismic zone in the state is the Lancaster seismic zone, approximately 200 miles southeast of the
site. Since 1738, about 24 earthquakes have been reported in the Lancaster zone, with
magnitudes ranging from 2.6 to 4.1 on the Richter scale. The northwest part of the state is the
next most active, on a line from Erie southward along the Ohio border. Six earthquakes have
been reported in this area between 1852 and 1985. One of them, with an epicenter at Conneaut
Lake, approximately 75 miles from the site, had a reported magnitude of 3.2. No earthquake
epicenters have been documented within 60 miles of the site.

The site area is believed to be relatively aseismic. It is in the interior of a stable cratonic plate,
far from any plate boundaries, which are the focus of nearly all damaging earthquakes. The
maximum credible earthquake for this region would be minor.

2.7 Groundwater Hydrology
The site generally drains into the Kiskiminetas River. Localized groundwater flows in an
easterly direction towards the Kiskiminetas River. The bedrock of the Allegheny Group is a
reliable source of small to moderate supplies of groundwater for domestic use. Groundwater
occurs principally in the fractures and pore spaces of the sandstones and along the joints and
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bedding planes in the shales. The alluvium in the site vicinity is generally permeable; however,
well yields vary considerably depending upon the thickness and permeability of the deposits.
The average well yield for the Allegheny Group is 5 gallons per minute, although higher yields
have been reported for wells drilled into the sandstones.

Test boring logs for the four site monitoring wells (MW- 1 through MW-4) indicate that the
subsurface beneath the lagoon consists of alluvial fill comprised of clay, silty clay in the
unsaturated zone, and sand and gravel deposits in the saturated zone. Groundwater was
encountered in the test borings at depths ranging from 15 feet below ground surface at MW-1 to
26 feet below ground surface at MW-2 and MW-3. Site monitoring wells are screened above

bedrock in alluvial fill and intercept the sand and gravel deposits. Test boring logs and well
installation logs are provided in Appendix A.

Well yields seen in the site monitoring wells were less than 1 gallon per minute. Because sand
and gravel deposits were only encountered at the bottom of the test boring for monitoring well
MW-2, well yields in this well were insufficient for sampling during the most recent sampling
event in October 2001.

2.8 Surface Water Hydrology
There are no surface impoundments or wetlands on site. The surface drainage from the site
predominantly flows northeast directly into the Kiskiminetas River. According to the National
Wetland Inventory Map for Northwest Vandergrift Quadrangle, the Kiskiminetas River is
defined as a palustrine [P], unconsolidated bottom [UB], and intermittently exposed/permanent
[Z] (Figure 2-1). There are two nearby tributaries of the Kiskiminetas River north and south of
the site. Pine Run flows into the Kiskiminetas River south of the site and just north of the town
of West Vandergrift. The other tributary is unnamed and is north of the site and the residential
area of Pine Run Camp.

The Kiskiminetas River flows into the Allegheny River about 8 miles from the site and is a
navigable river as defined by the United States Army Corps of Engineers. The river borders the
site along the northeast side, and it flows in a northwest direction. Yellow Creek Lake,
Conemaugh River, Loyalhanna Lake, and several other smaller reservoirs regulate the flow

regime of the river. The highest daily mean flow for the Kiskiminetas River near Vandergrift
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during the year 2000 was 9,890 ft 3/s and the lowest mean flow was 253 ft31s. The surface
elevation of the site is 785 feet above MSL near the Kiskiminetas River and only varies slightly
across the site.

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map
for the area (FEMA, 1997) most of the site falls within the 100-year and 500-year floodplains.
Although no base flood elevation is given for the site, a flood elevation of 789 feet (National
Geodetic Vertical Datum [NGVD]) is given for the lower reach of Pine Run above the site. The
top of the ash lagoon is given as 793.0 feet.

2.9 Natural Resources
There are two economic natural resources in the immediate area, coal and natural gas. Locally
the Upper Freeport Coal has been deep mined in the outcrop areas surrounding the site. The
deep-mined area surrounding the site is west of the Kiskiminetas River from the town of
Oklahoma to the town of Bagdad.

A natural gas well is located on the site property. The gas well is owned by Apollo Gas
Company and is identified as well No. 736.

2.10 Ecology
The terrestrial ecosystem of the area is characterized by the presence of deciduous wooded areas,
croplands, orchards, and an old field located on the site itself. Kiskiminetas River borders the
site on the northeastern side.

Western Pennsylvania, including Pittsburgh and surrounding areas, is considered part of the
Western Allegheny Plateau. The region is characterized by hilly terrain. Omernik (1986)
defines the natural vegetation type as mixed mesophytic forest which typically contains maple
(Acer), buckeye (Aesculus), beech (Fagus), tuliptree (Liriodendron tulipifera), oak (Quercus),
and linden (Tilia).
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A vegetative community typical of disturbed areas is found on the site. These communities
characteristically contain a large proportion of herbaceous biennial and perennial species
including:

* Queen Anne's lace (Daucus carota)
* Teasal (Dipsacus sylvestris)
* White sweet clover (Melilotus alba)
* Yellow sweet clover (M. officinalis)
* Dandelion (Tavaxacum officinale)
* Milkweed (Aselepias syriaca)
* Chickory (Chicorium intybus)
* Crown vetch (Caronilla varia)
* Goldenrod (Solidago sp.)
* Common ragweed (Ambrosia artemisiifolia)
* Evening primrose (Oenothera biennis)
* Yarrow (Achillea millefolium)
* Pigweed (Amoranthus retroflex)
* Purslane (Portulaca olevacea)
* Black-eyed susan (Rudbeckia hirta)
* Spring beauty (Claytonia virginica)
* Trillium (Trillium sp.).

The presence of wooded areas, open fields, croplands, orchards, and small streams presents a

diversity of habitat types, which could potentially support a wide diversity of wildlife. Mammal

species found in western Pennsylvania which inhabit such areas include:

* Opossum (Didelphis marsupialis)
* Raccoon (Procyon lotor)
* Masked shrew (Sorex cinereus)
* Least shrew (Cryptotis parua)
* Hairytail mole (Parascalops breweri)
* Striped skunk (Mephitis mephitis)
* Woodchuck (Marmota monax)
* Red fox (Vulpes fulva)
* Gray fox (Urocyon cinereoargentcus)
* Eastern chipmunk (Tamias striatus)
* Eastern gray squirrel (Sciurus carolinensis)
* Fox squirrel (S. niger)
* Southern flying squirrel (Glaucomys volans)
* White-footed mouse (Peromyscus leucopus)
* Deer mouse (P. maniculatus)
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* Meadow vole (Microtus pennsylvanicus)
* Pine vole (Pitymys pinetorum)
* Eastern cottontail (Sylvilaqus floridanus)
* Whitetail deer (Odocoileus virginianus)
* Long-tailed weasel (Mustela frenata)
* Black bear (Ursus americanus).

Bird species commonly found in this area of Pennsylvania include:

* Eeastem screech owl (Otus asia)
* Great horned owl (Bubo virginianus)
* Ruffed grouse (Bonasa umbellus)
* American crow (Corvus brachyrhynchos)
* Mourning dove (Zenaida macroura)
* Pileated woodpecker (Dryocopus pileatus)
* Red-headed woodpecker (Melanerpes erythrocephalus)
* Hairy woodpecker (Picoides villosus)
* Eastern wood pewee (Contopus virens)
* Red-eyed vireo (Vireo olivaceus)
* Yellow-throated vireo (V. flavifrons)
* American robin (Turdus migratorius)
* Northern oriole (Icterus galbula)
* Northern cardinal (Cardinalis cardinalis)
* Blue jay (Cyanocitta cristata)
* White-breasted nuthatch (Sitta carolinensis)
* Red-winged blackbird (Agelaius phoeniceus)
* European starling (Sturnus vulgaris).

Common fish species, which would be expected to inhabit the small streams near the site

include:

* Fathead minnow (Pimephales promelas)
* Common shiner (Notropis carnatus)
* White sucker (Catostomus commersoni)
* Black bullhead (Ictalurus melas).

Common fish in the Kiskiminetas River include:

* Smallmouth bass (Micropterus dolomieu)
* Channel catfish (Ictalurus punctatus)
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* Walleye (Stizostedion vitreum)
* Northern pike (Esox lucius)
* White bass (Morone chrysops)
* Muskellunge (Esox masquinongy)
* Comon carp (Cyprinus carpio)
* Common shiner (Notropis carnatus)
* Fathead minnow (Pimephales promelas).
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3.0 Site Histoiy and Current Conditions

3.1 Site Description

3.1.1 Location and Description of KVWPCA Site
The KVWPCA facility is bounded on the north and east by the Kiskiminetas River and on the
south and west by Norfolk and Southern railroad tracks (Figure 3-1). The Kiskiminetas River
also forms the boundary of Armstrong County, immediately east of the plant. The treatment
plant and the incinerator ash lagoon were constructed in 1975 on thirty-six acres of land owned
by the KVWPCA. The KVWPCA purchased the property in 1972 to construct a wastewater
treatment facility. Prior to its purchase, the land was used for farming.

The treatment plant services thirteen participating municipalities from the surrounding area.
Residential, industrial, and commercial wastewater is piped to the plant through a network of
interceptor pipes and eight remote pumping stations. The system, as presently built, is designed
to serve an equivalent population of 50,000. The treatment facility includes primary settling
tanks for solids separation, fine bubble diffuser aeration tanks to sustain the activated sludge
process, and final solids settling and chlorine contact tanks for disinfection of the treated
wastewater prior to discharge.

The settled solids withdrawn from the primary tanks and the waste-activated sludge solids
generated by the biological process were concentrated and thickened prior to mechanical
dewatering by a belt filter press. From 1976 to 1993, the dewatered sludge plus grits and
screenings were incinerated in a seven-hearth furnace. This ash was mixed with water, forming
slurry, and transferred via a discharge pipe to an on-site lagoon for storage.

3.1.2 Location and Description of Ash Lagoon
The ash lagoon occupies an area of approximately 2 acres on the KVWPCA property south of
the treatment plant. The bottom of the ash lagoon basin was excavated into the native silty clay
of the bench terrace of the Kiskiminetas River. The base of the lagoon is at approximately 783
feet MSL. The embankments are constructed of the same material and provided approximately
10 feet of free board prior to the deposition of ash. Elevation at the top of the embankments is
793 feet MSL. Figure 3-2 presents a representative cross section of the ash lagoon and
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subsurface. In 1991, measurements by Chester Engineers (Chester) placed the thickness of ash
as 0.5 meter (1.57 feet) at the outlet tower to 2.5 meters (8.42 feet) in the center of the lagoon.

Chester estimated the total volume to be approximately 9,000 cubic meters (12,000 cubic yards).
Use of the impoundment was discontinued in July 1993 with the installation of a dry ash
handling system. Currently, as ash is generated, it is accumulated and disposed of in a municipal
landfill as required.

In 1999, USNRC developed a 3-dimensional geospatial model of the ash lagoon using all data

collected up to that time. The total volume of ash calculated from the 3-dimensional geospatial
model was 8,953 cubic meters (11,711 cubic yards).

3.2 Summary of Existing Data
Chester performed initial characterization of the ash lagoon's contents in September 1991.

Activities included the collection of composite samples of the entire thickness of the ash from

four locations in the lagoon on September 13, 1991. Toxicity Characteristic Leaching Procedure

(TCLP) analyses confirmed that the ash is not a hazardous waste. Results of the analyses are

included in Appendix B.

In August 1994, PADER notified USNRC that they had measured elevated uranium activity in a

sludge ash sample obtained from the ash lagoon. The following month, PADER provided the

USNRC a "split" sample for independent analysis. ORISE analyzed this sample and results

confirmed PADER's analysis. The USNRC subsequently conducted surface and subsurface
sampling in the ash lagoon. Analysis of the samples from the ash lagoon indicated that some of

the samples contained concentrations of enriched uranium exceeding 900 pCi/g, which is higher

than unrestricted use guidelines typically used by the USNRC for enriched uranium in soil

(30 pCi/g).

Two extensive sampling programs have been performed at the site. During the period of

December 13 through December 15, 1994, the Environmental Survey and Site Assessment

Program (ESSAP) of ORISE conducted a radiological characterization survey of the ash lagoon

and adjacent property at the KVWPCA. A 70-meter by 95-meter sampling grid of the ash

lagoon was established at 10-meter centers (Figure 3-3). Soil/ash samples were obtained from

both surface and subsurface locations. Surface. water and groundwater samples were also

collected. Following the completion of the radiological characterization, the USNRC notified
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the KVWPCA that they were not to release the ash from the site without prior authorization from

the USNRC.

In June 1998, B. Koh & Associates (Koh) conducted additional surface and subsurface soil/ash

sampling that extended into the top of the clay beneath the bottom of the ash lagoon. Koh used

the same sampling grid plan as ORISE.

3.2.1 Lagoon Soil/Ash

3.2.1.1 USNRC Sampling

In December 1994, ESSAP conducted a radiological characterization of the ash lagoon and

surrounding area that included a gamma surface scan over the entire lagoon as well as surface

and subsurface soil/ash sampling. The surface scan utilized sodium iodide scintillation detectors

coupled to rate meters with audible indicators. A total of 71 exposure rate measurements were

performed, using the scintillation detectors, in the ash lagoon area. Results of the surface scan

did not identify any locations of elevated direct radiation. Exposure rates ranged from 8 to 10

jiR/h and averaged 9 jtRIh, which are comparable to the background exposure rate range of 8 to

12 1iR/h from the Apollo, Pennsylvania area.

Surface soil/ash samples were collected from 50 grid line intersections in the ash lagoon

(Figure 3-3). Subsurface soil/ash samples were collected from 25 hand-augured boreholes in the

ash lagoon. Borehole locations were selected based on the results of previous sampling

performed by the USNRC, the predicted ash dispersal pattern from the influent point, and

downhole scan results of previous boreholes closer to the influent point.

Samples were collected at the surface (0-15 centimeters deep), at approximately 1 meter (100 to

115 centimeters deep), at the interval of contamination as identified by the scintillation detector,

and at the layer in contact with the underlying in-place clay. Borehole locations are indicated on

Figure 3-3.

Samples and data were returned to the ESSAP laboratory in Oak Ridge, Tennessee for analysis

and interpretation. A total of 136 soil/ash samples were analyzed by solid state gamma

spectrometry and results reported in units of pCi/g. The radionuclides of interest were Uranium-
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235 (U-235) and Uranium-238 (U-238); however, spectra were also reviewed for other

identifiable photopeaks. Selected soil/ash samples were also analyzed by alpha spectrometry to

determine the uranium ratios necessary for isotopic determination.

Concentration ranges for U-235, U-238, and total uranium from the surface (0 to 15 centimeters

[cm]), from 100 to 115 cm, from

follows:

U-235:
0-15 cm:
100-115 cm:
115 cm to clay:

U-238:
0-15 cm:
100-115 cm:
115 cm to clay:

Total U:
0-15 cm:
100-115 cm:
115 cm to clay:

100 to 115 cm, and from 115 cm to the underlying clay are as

<0.37 to 1.19 pCi/g
<0.39 to 20.93 pCi/g
0.89 to 33.85 pCi/g

<4.00 to 7.69 pCi/g
6.16 to 94.81 pCi/g
3.99 to 144.30 pCi/g

<13.09 to 34.00 pCi/g
<15.23 to 576.20 pCi/g
24.49 to 922.85 pCi/g

Adding the U-234, U-235, and U-238 concentrations determined total uranium concentration in

soil/ash samples. Because U-234 concentrations cannot be determined by gamma spectrometry,

alpha spectrometry analysis was used to determine the ratio of U-234 to U-235. Five soil/ash

samples were selected for this analysis on the basis of gamma spectrometry results. Ratios

ranged from 21:1 to 26:1 and averaged 22:1. Therefore, total uranium concentrations, as

determined by gamma spectrometry analyses, were calculated by multiplying the U-235

concentration by a factor of 22 and then adding the U-235 and U-238 concentrations. Sample

results for U-235, U-238, and total uranium are summarized in Table 3-1.

Concentrations of other radionuclides are listed below.

For surface ash and soils (0 to 15 cm): Co-60, <0.45 to 0.81 pCi/g; Cs-137, <0.39
pCi/g; Ra-226, <0.94 to 2.25 pCi/g; Am-241, <0.43 to 3.05 pCi/g; Th-228, 0.83 to
2.56 pCi/g; Th-232, <1.80 to 2.63 pCi/g; and total thorium, <4.32 to 4.70 pCi/g.
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* For subsurface ash: Co-60, <0.33 to 22.97 pCi/g; Cs-137, <0.37 to 2.27 pCi/g;
Ra-226, <0.61 to 2.41 pCi/g; Am-241, <0.80 to 1.92 pCi/g; Th-228, 0.97 to 2.29
pCi/g; Th-232, <2.07 to 2.52 pCi/g; and total thorium, <4.06 to 4.49 pCi/g.

3.2.1.2B. Koh Associates, Inc., Sampling

In June 1998, Koh of Owings Mills, Maryland, collected surface and/or subsurface samples
using Geoprobe from 108 locations within the limits of the ash lagoon (Figure 3-4). A total of
155 soil/ash samples from 40 of the sampled locations were submitted for gamma spectrometry
analysis to Outreach Laboratory of Broken Arrow, Oklahoma. Results were reported in units of
pCi/g. The radionuclides of interest were U-235 and U-238; however, spectra were also
reviewed for Cobalt-60. Selected soil/ash samples were also analyzed by alpha spectrometry to
confirm the isotopic ratio of U-238, U-235, and U-234 reported by ORISE.

Concentration ranges for U-235, U-238, and total uranium from the surface and at one-foot
intervals to the underlying clay at a depth of approximately 8 feet are as follows:

U-235:
0-1 ft: <0.6 to 4.9 pCi/g
1-2 ft: <1.0 to 3.1 pCi/g
2-3 ft: <0.6 to 4.1 pCi/g
3-4 ft: <0.8 to 20.0 pCi/g
4-5 ft: 1.1 to I1.0 pCi/g
5-6 ft: 1.3 to 11.9 pCi/g
6-7 ft: <0.8 to 7.4 pCi/g
7-8 ft: <0.5 to 25.7 pCi/g

U-238:
0-1 ft: <1.3 to 9.3 pCi/g
1-2 ft: <1.7 to 9.8 pCi/g
2-3 ft: <1.4 to 17.3 pCi/g
3-4 ft: <1.6 to 73.9 pCi/g
4-5 ft: <3.0 to 43.5 pCi/g
5-6 ft: 5.7 to 33.5 pCi/g
6-7 ft: <1.6 to 26.1 pCi/g
7-8 ft: <1.1 to 95.5 pCi/g
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Total U:
0-1 ft: <8.8 to 122.0 pCi/g
1-2 ft: <11.2 to 62.7 pCi/g
2-3 ft: <15.2 to 107.1 pCi/g
3-4 ft: <9.1 to 533.9 pCi/g
4-5 ft: <22.4 to 296.5 pCi/g
5-6 ft: <22.4 to 306.6 pCi/g
6-7 ft: <14.9 to 196.3 pCi/g
7-8 ft: <11.0 to 686.6 pCi/g

Adding the U-234, U-235, and U-238 concentrations determined concentrations of total uranium.
Total uranium concentrations, as determined by gamma spectrometry analyses, were calculated
by multiplying the U-235 concentration by a factor of 22, as determined by ORISE earlier, in
order to calculate a concentration for U-234 and then adding the U-235 and U-238
concentrations. Sample results for U-235, U-238 and total uranium are summarized in
Table 3-2.

3.22 Miscellaneous Soil/Sediment Sampling
In December 1994, ESSAP conducted a radiological characterization of the area outside of the
ash lagoon. Five surface soil samples were collected from two areas outside the ash lagoon
security fence. Both areas, one south of the fence adjacent to the ash lagoon, and one north of
the lagoon, adjacent to Manhole No. 1, were reportedly previously landscaped with ash from the
lagoon. One borehole (approximately 1 meter in depth) was hand augered at the outside bottom
of the north berm and sampled from the bottom of the boring. Two sediment samples were
collected from the Kiskiminetas River, one at the plant outfall and one from approximately 50
meters downstream of the outfall. One sample of newly generated ash was collected from the
incinerator. Miscellaneous soil and sediment sampling locations are shown in Figure 3-5.

Concentration of uranium in miscellaneous soil, sediment, and newly generated ash samples are
presented in Table 3-3. Concentrations of U-235 were all less than the minimum detectable
limits. Concentrations of U-238 in soil and sediment ranged from 1.02 to 2.14 pCi/g. The
concentration of U-238 in newly generated ash was <4.08 pCi/g. Total uranium for all
miscellaneous samples ranged from <2.13 to <8.41 pCi/g.
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3.2.3 Sufface Water
Two surface water samples were collected as part of the ESSAP investigation. One water
sample was collected from the Kiskiminetas River at the plant outfall, and one surface water
sample was collected from the standing water in the depression in the eastern end of the ash
lagoon. Sample locations are shown in Figure 3-5.

Samples were submitted to the ESSAP laboratory in Oak Ridge, Tennessee for analysis of gross
alpha and gross beta parameters. Analytical results indicated that the standing water in the ash
lagoon had alpha activity of <2.4 picocuries per liter (pCi/L) and beta activity of 8.4 pCi/L.
Surface water taken from the Kiskiminetas River measured alpha activity of <1.5 pCi/L and beta
activity at 2.8 pCi/L. Both samples were below the United States Environmental Protection
Agency's (USEPA) drinking water limits (maximum contaminant level [MCL]) of 15 pCi/L for
gross alpha and 50 pCi/L for gross beta. Surface water concentrations are presented in
Table 3-4.

3.2.4 Groundwater
Chester conducted the initial groundwater investigation in 1992 (Chester, 1992). Four
groundwater monitoring wells (MW-1, MW-2, MW-3, and MW-4) were installed around the
perimeter of the ash lagoon during May 5 through 7, 1992. The locations of the monitoring
wells are presented in Figure 3-6. The wells were developed and sampled on May 18, 1992. A
second sampling event occurred on June 17, 1992.

Groundwater samples from the May 18th event were analyzed for volatile organics, inorganic
parameters, and metals. No organic constituents were identified in concentrations exceeding the
detection limit in these samples. However, slightly elevated concentrations of chromium, lead,
and nickel were present in some of the monitoring wells.

Because of the slightly elevated metal concentrations detected during the first sampling event,
the monitoring wells were resampled on June 17, 1992. Monitoring well MW-2 did not recover
sufficiently to yield a representative sample. Therefore, only samples from monitoring wells
MW-1, MW-3, and MW-4 were submitted for analysis of metals and inorganic parameters.
Analytical results for this sample set indicated that the concentrations of chromium, lead, and
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nickel were substantially reduced from the initial sampling event. Chester did not collect
samples for radiological parameters during either sampling event.

All four monitoring wells were sampled as part of the ESSAP investigation. Samples were
submitted to the ESSAP laboratory in Oak Ridge, Tennessee for analysis of gross alpha and
gross beta parameters. Analytical results indicated that groundwater in MW-1, MW-2, MW-3,
and MW-4 had alpha activities of <1.6 pCi/L, 3.5 pCi/L, <1.5 pCi/L, and <1.3 pCi/L,
respectively, and had beta activities of 3.0 pCi/L, 4.9 pCi/L, 2.5 pCi/L, and <1.6 pCi/L,
respectively. All groundwater samples were below the USEPA's drinking water limits (MCL) of
15 pCi/L for gross alpha and 50 pCi/L for gross beta. Groundwater concentrations are presented
in Table 3-4.

On October 9, 2001, IT Corporation (IT) resampled the monitoring wells. All four wells were
purged of a minimum of three volumes prior to sampling. With the exception of MW-2, which
did not recover sufficiently for sample collection, samples were field filtered following
collection and sent to BWXT Services, Inc., of Lynchburg, Virginia for analysis of gross alpha,
gross beta, and isotopic uranium. Total uranium analytical results indicate that there have been
no radiological impacts to groundwater from the ash lagoon. Complete analytical results are
presented in Table 3-5 and laboratory reports are included in Appendix C.

3.2.5 Groundwater Elevations Response to River Stage
Beginning in October 2001, IT began measuring and recording groundwater and surface water
elevations at the site. Measurements are taken at all four monitoring wells and at the
Kiskiminetas River adjacent to the site.

The purpose of measuring these elevations is to evaluate the effects of changing surface water
levels in the Kiskiminetas River to groundwater levels beneath the ash lagoon. In general,
groundwater flow is easterly towards the Kiskiminetas River (Figures 3-6 and 3-7). As of this
writing, no or only minor seasonal fluctuations in elevation have been observed.
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4.0 Dose Assessment

Although KVWPCA is not a USNRC licensee, the regulatory framework under which a

remediation plan would be reviewed and approved is 10 CFR Part 20, specifically Subpart E and

§20.2002. The purpose of this RI report is to support the FS by providing assessment of the no

response radiation dose from the "resident farmer" is future use of the site. This report will

establish a baseline for assessment of possible remedial action alternatives and assessment of the

compliance of those projected doses with 10 CFR Part 20, Subpart E limits. The projected doses

are those that might be expected from activities on the site consistent with successful

implementation of remedial actions.

Potential future radiation doses are computed from estimates of potential intake rates and

exposure rates. Radiation doses from internal exposure (inhalation or ingestion) are computed

using dose factors developed using current methodology, specifically those in Federal Guidance

Report 11. In conformance with this guidance, the term "dose," as it is used in this report, means

"committed effective dose equivalent" (CEDE) in reference to doses from internal exposure,

"deep dose" in reference to external exposure, and "total effective dose equivalent" (TEDE) in

reference to combined internal and external exposure. Doses totaled over all applicable exposure

pathways are computed as a function of time after unrestricted release of the site (over a period

up to 1,000 years) for each potentially important receptor. The peak value for each receptor is

retained for comparison to dose limits. In probabilistic assessments, a distribution of doses is

calculated for each time period, and a corresponding mean dose is derived for each time period.

The maximum value of the computed mean doses (termed "peak-of-the-means" in USNRC

guidance) is selected for comparison to dose limits.

This assessment is focused on the estimation of radiation doses that might be received by a

person as far as 1,000 years into the future. Thus, this assessment considers not only the current

conditions at the site, but also considers projected conditions in the distant future as well. The

assessment evaluates the most conservative use of the site and potential migration of radioactive

materials through the environment over time, taking account of both natural processes and

human activities that could be expected to alter the patterns or rates of nuclide movement.
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The methodological approach used in this assessment is designed to comply with current Nuclear
Regulatory Commission Guidance (USNRC, 1998a, USNRC, 1998b, USNRC, 2000a, USNRC,
2000b, Thomas, 2000). In general, the dose assessment process consists of the following steps:

* Development of a conceptual model of the physical site in its current state

* Identification of potential uses of the site by the resident farmer

* Modification of conceptual representations of the physical site, as appropriate

* Identification of potential exposure pathways

* Development of conceptual integrated exposure scenarios

* Selection of a computer model that reasonably represents the site conceptual
model and the conceptual exposure scenarios

* Selection of appropriate input data for use in the computer model

* Use of the computer model to estimate projected radiation doses

* Interpretation of results, comparison of results to regulatory limits, and
development of assessment conclusions.

4.1 Identification of Receptors
Residential farming was identified as the land use plausible in some circumstances likely to lead
to the highest radiation doses, and is the basis for identification of potential exposure pathways.
Consideration of any other potential use of the site would not add to the list of potential exposure
pathways derived based on resident farming. Exposure scenarios for virtually any other use of
the site can be constructed using a subset of the list of potential exposure pathways for resident
farming.

4.2 PathwayAnalysis
A comprehensive set of potential exposure pathways for consideration in defining dose
assessment exposure scenarios has been developed based on the nuclides of interest, the
distribution of the nuclides on the site, potential uses of the site, and potential environmental

migration pathways. This list of potential exposure pathways is used below to construct site-
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specific exposure scenarios for dose assessment. The potential exposure pathways are as

follows:

1. Direct radiation from material in ash.

2. Resuspension of surface particulate material in air; inhalation.

3. Ingestion of ash.

4. Resuspension of surface particulate material in air; deposition or uptake in edible
plant tissue; ingestion.

5. Uptake of material in ash through roots of edible plants; ingestion.

6. Resuspension of surface particulate material in air; deposition or uptake in edible
plant tissue; ingestion by animal; ingestion of animal products.

7. Uptake of material in ash through roots of edible plants; ingestion by animal;
ingestion of animal products.

8. Release of materials in ash to water flowing through the site; runoff to surface
water; ingestion.

9. Release of materials in ash to water flowing through the site; runoff to surface
water; uptake in water life; ingestion.

10. Release of materials in ash to infiltrating water; presence in groundwater;
ingestion.

11. Release of materials in ash to infiltrating water; presence in groundwater;
transport to surface water; ingestion by animal; ingestion of animal products.

12. Release of materials in ash to infiltrating water; presence in groundwater;
transport to surface water; ingestion.

13. Release of materials in ash to infiltrating water; presence in groundwater;
transport to surface as irrigation water; deposition or uptake in edible plant tissue;
ingestion.

14. Release of materials in ash to infiltrating water; presence in groundwater;
transport to surface as irrigation water; deposition or uptake in edible plant tissue;
ingestion by animal; ingestion of animal products.
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4.21 Source analysis
The source of radionuclides is the sludge ash contained within the ash lagoon. Total volume of

ash in the lagoon (approximately 9,000 cubic meters) was calculated by USNRC using a

3-dimensional geospatial model of the KVWPCA ash lagoon (USNRC 1999) and by IT using the

Groundwater Modeling System (GMS) 3-Dimensional Scatter Point Module from Boss
International (Appendix D).

Radionuclides that were disposed in sufficient quantity to warrant evaluation of their potential

contribution to dose include U-234, U-235, and U-238 and their short-lived progeny, which can

be assumed to be present at equilibrium with parents. Long-lived products in the decay chains of

these nuclides are also included in the assessment because they could become important

contributors to radiation- dose within the time period of interest. However, these nuclides are

unlikely to be significant contributors in the first few hundred years. Typically present at near-

equilibrium levels (i.e., activity levels roughly equivalent to activity levels of their U-238 or

U-234 parents) in naturally occurring uranium deposits, these nuclides are separated from

uranium in the conversion and enrichment processes.

Sampling results from the ORISE and Koh investigations indicate that concentration of total

uranium in the ash ranges from less than 2.6 pCi/g to 923 pCi/g. IT calculated the average

concentration for total uranium in the lagoon to be 78.7 pCi/g. Average concentrations of

individual radionuclides were calculated as follows:

* U-238 at 12.6 pCi/g
* U-235 at 3.2 pCi/g
* U-234 at 62.8 pCilg

Average concentrations were calculated through the use of geostatistical kriging as a means of

interpolating values between sampled points. This was done in conjunction with the calculation

of total volume. Kriging is based on a regionalized variable theory and is superior to other

means of interpolation because it provides an optimal interpolation estimate for a given

coordinate location, as well as a variance estimate for the interpolation value. A total of 291

sample data points, which were scattered over the lagoon and sampled at varying depths, were

used in the data set to generate this value (Appendix D).
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Mass determinations of uranium were made based on a mass of ash equal to 10,800 metric tons

(using an ash density of 1.2 g/cm 3) and the average uranium concentrations identified above.

Calculated total mass for each radionuclide is as follows:

* U-238 mass = 280,026 grams
* U-235 mass = 11,084 grams
* U-234 mass = 75.5 grams
* Total U mass = 291,186 grams

The USNRC definition of "source material" in 10 CFR § 20.1003 is "Uranium or thorium, or any
combination thereof, in any physical or chemical form; or ores that contain by weight 0.05% or
more of uranium, thorium, or any combination thereof." Total uranium makes only 0.0027
percent by weight of the lagoon mass and is therefore not considered source material
(Appendix E).

4.2,2 Environmental Transport Analysis
The KVWPCA property discharges into drainage system, which flows into the Kiskiminetas
River after a short run. The Kiskiminetas River is not currently used for drinking water supply or
irrigation. The nearest downgradient municipal drinking water intake is in Freeport, on the
Allegheny River, about 18 miles downstream of the ash lagoon.

No radionuclides traceable to the ash lagoon have been detected in groundwater or surface water
outside the lagoon. Reducing conditions and strong retardation of the radionuclides in the
underlying clay during site characterization have essentially confined the radioactive material
inventory within a zone not beyond or below the physical boundaries of the ash lagoon. This is
consistent with the results of batch leaching tests of the ash material conducted by the Oak Ridge
National Laboratory (ORNL). These tests were conducted on ash samples collected by ESSAP
that ranged in total uranium concentration from 659.36 to 922.85 pCi/g (USNRC, 1996).

The location of nearby perimeter groundwater monitoring wells is shown in Figure 3-1 and
selected information on these wells has been provided in Table 4-1. Depth to groundwater
beneath the base of the lagoon ranges from approximately 10 feet (3 meters) in the western
corner of the lagoon to approximately 13 feet (4 meters) beneath the eastern edge of the lagoon.
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4,23 Dose/Exposure Analysis
A comprehensive set of potential exposure pathways for consideration in defining dose

assessment exposure scenarios has been developed based on the nuclides of interest, the

distribution of the nuclides on the site, potential uses of the site, and potential environmental

migration pathways. The list of potential exposure pathways presented above is used to

construct site-specific exposure scenarios for dose assessment.

Exposure to residual radioactive material in soils on the site could occur through one or more of

four terrestrial pathways, depending on the location of soils containing residual radioactive

material with respect to the ground surface. If residual radioactive material were contained

within soils near the ground surface, exposure could occur from radiation emitted directly from

radioactive material in place in the soil, from dusts, or from food products containing radioactive

material taken up from soils. In addition, to the extent that groundwater and surface water in the

vicinity of the site could be sources of site radioactive materials, radiation exposure could result

from use of these resources for consumption, irrigation, stock watering, or some combination of

these uses.

4,2,4 Scenario Analysis
Potential uses of the site are identified in this section and are used to define site conceptual

models (which can be affected by site uses) and exposure scenarios for dose assessment

purposes.

Future potential radiation doses from radioactive materials at the site will depend to a

considerable extent on how the site is used in the future. The potential uses of the site depend

upon development of the broader area surrounding the site, site characteristics, and, to a

considerable extent, the remedial actions implemented. Modifications of site conditions resulting

from use of the site and from natural processes occurring over the passage of long periods of

time also need to be considered in developing site conceptual models for dose assessment

purposes. This section describes the development of site conceptual models and exposure

scenarios used for the radiation dose assessment.

Land use within the vicinity of the ash lagoon has been identified as mixed,- consisting of

medium-sized residential communities and individual rural residences, small industrial facilities,
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small farms with croplands and pastures, and idle farmland. Farmland in the site vicinity is

largely used for cultivation of corn, wheat, and hay. However, no farms are located within a

mile of the site. The closest residential community is Pine Run Camp. Some residences within

this community are located within several hundred feet of the ash lagoon. Many residents in the

area have small gardens. Projections of future local land use indicate no great changes from

present usage. Thus, based only on area development trends, the most probable future land use

for the site is residential development or light industry. Resident farming, while not likely,

would be plausible.

Based on development trends in the area, use of the site for light industrial or residential

development would seem most likely if there were no restrictions on use of the site. Residential

use would most likely result in higher doses because of the relatively higher likelihood of

exposure (by redistribution of lagoon contents through basement excavation, for example), and

the relatively longer duration of exposure that would be experienced by a resident as opposed to

a worker. But radiation doses would likely be highest for residential use coupled with

agricultural and groundwater use that might be expected for a resident farmer, for example. Of

all plausible site uses, resident farmning would result in the greatest opportunity for exposure to

site radioactive material by providing the largest number of potential exposure pathways and by

providing near-maximum exposure duration. Evaluation of the available land area and land

quality at the site suggests that such use is unlikely, but plausible, for situations in which use

restrictions are not applied.

Resident farming would be plausible for the site if released without restrictions. Resident

farming is the land use likely to result in the highest radiation doses from use of the site and

resident farmers are likely to represent the critical population group from the annual radiation

dose standpoint.

USNRC guidance specifies that exposure scenarios defined for dose assessment be defined in

such a way that they are the most conservative (highest dose) scenarios plausible at the site

(Thomas, 2000, USNRC, 2000a). In addition, 10 CFR 20, Subpart E, imposes separate limits for

different situations:
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* License termination with no restrictions on use-25 mrem per year

* License termination with restrictions on use-institutional controls imposing
restrictions in place-25 mrem per year

* License termination with restrictions on use-institutional controls imposing
restrictions lost-100 mrem per year

For license terminations with restrictions on use, compliance with both dose limits must be

demonstrated. These factors are considered in the identification of future uses of the site.

The resident farmer exposure is the only scenario to be evaluated in the dose assessment.

USNRC guidance was used to define resident farmer exposure scenario for radiation dose

assessment (Thomas, 2000; USNRC, 1998a, 2000a, and 2000b). In this scenario, because the

concentration of ash lagoon radionuclides in the surface layer is minimal, the average

concentration of radionuclides is considered in order to achieve the most conservative exposure

scenario requirements of the USNRC. This is done in order to maximize the dosage through

direct contact to the resident farmer.

The process of identifying other potential site uses was not evaluated in this report. Individual

exposure pathways associated with other potential exposure scenario will be evaluated in the FS

of anticipated remedial alternatives. Once the outlines of the exposure scenario to be used in the

dose assessment was established, values for RESRAD Rev. 6.1 computer code input parameters

were selected.

4.3 RESRAD Dose Assessment
The computation of nuclide concentrations in media and radiation doses associated with

exposure to those media is complex, and is usually performed using computer codes designed for

the purpose. The RESRAD code (Gilbert, 1989; Yu, 1993,) was selected as suitable for

evaluation of all pathways for the resident farmer exposure scenario in the KVWPCA ash lagoon

case. Version 6.1 was used because it is the latest version with the capabilities necessary to

implement current USNRC guidance for dose assessment.

Modifications of site conditions resulting from natural processes occurring over the passage of

long periods of time need to be considered in developing site conceptual models for dose
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assessment purposes. Residential land use might imply excavation of lagoon material, for

example, in basement construction for residential use. Time-related changes of potential

importance would include erosion, biointrusion, and the effects of changes in lagoon

geochemistry on concentration of lagoon nuclides in leachate. Because of limitations with

analyzing variable areas of contamination with the RESRAD code, an average value of uranium

concentration for each radionuclide was calculated for the entire lagoon.

USNRC guidance (USNRC, 1998a, 2000a, and 2000b) was followed in the selection of input

parameter values for the dose assessment. Conservative values were used for single-valued

parameters where use of conservative single values would not invalidate the outcome. The most

sensitive parameters were treated probabilistically, using distributions developed for the purpose

(Cheng, 2000; Biwer, 2000; Beyeler, 1998).

4.3.1 Radiation Exposure Scenario Definition

The resident farmer exposure is the only scenario to be evaluated in the dose assessment.

The average concentration of ash lagoon radionuclides is considered.

4,3.2 Computer Code and Parameter Value Selection

Definition of the outlines of a radiation exposure scenario tends to fix the values of some

important parameters in the dose assessment process. However, because models and parameters

vary between codes, selection of a code to use for dose assessment is necessary to allow

compilation of a list of input parameters and selection of appropriate values for exposure

scenarios to be evaluated. The RESRAD code (Gilbert, 1989; Yu, 1993) was selected as suitable

for evaluation of all pathways for all exposure scenarios in the ash lagoon case. The RESRAD

code groups some of the exposure pathways identified in Section 4.2. The code also assigns

shorthand names to pathways.

Input parameters specific to the lagoon contents were derived from measured values, analytical

results, and referenced literature. All pathways were left open with the exception of Radon,

which is normally not included in USNRC dose assessment. Measured input parameters include

the area and thickness of the ash. Input parameters from analytical results include the uranium

concentration and leaching data for the ash. Leaching data were used by the USNRC in order to
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calculate a distribution coefficient for the uranium in the ash of 1,400. This value was used by
the USNRC in the 1996 draft doze assessment (USNRC, 1996). Referenced literature was used
to derive a value for the density of the ash (U.S. DOT, 1998).

The unsaturated zone is 3.5 meters feet thick beneath the lagoon. Additional data from boring
logs (Chester Engineers, 1992 and American Geotechnical & Environmental Services, 2001)
describe the material as clay and silty clay and the United States Department of Agriculture
(USDA) soil survey describes it as silty clay loam. Table E.2 of the RESRAD Manual for Rev.
6.0 gives Saturated Hydraulic Conductivity (K) values of 32.6 m/yr for clay and 53.6 m/yr for
silty clay. For the unsaturated zone, RESRAD generally uses one tenth of the saturated K value
or 3.26 and 5.36. For the purposes of this assessment, 4.31 rn/year was used. For the effective
porosity value (Table E.8 of the RESRAD Manual for Rev.6.0), the mean value (0.13) of clay
(0.06) and silt (0.20) was used. For the soil-specific exponential b parameter, the mean value
(9.09) for silty clay (10.40) and silty clay loam (7.75) were used. The distribution coefficient for
uranium radionuclides in the unsaturated zone (1,600) was selected for clay from Table E.3.

The saturated zone, based on boring log data from on-site monitoring wells MW-1, MW-2,
MW-3, and MW-4, is composed of sand and gravel. The K value for sand in Table E.2 of 5,550
m/yr was used. Sand for the saturated zone b parameter at a value of 4.05 was also used. For the
total porosity and effective porosity, the value for coarse sand in Table E.8 of 0.39 and 0.30,
respectively, was used.

A complete list of site-specific inputs used for this assessment is included in Table 4- 1.

A sensitivity analysis using the RESRAD code examined the most uncertain parameters. Input
parameters of ash density and the distribution coefficient of the unsaturated zone were treated
probabilistically. These parameters were selected because they were not directly determined
through analysis or direct measurement of site conditions. For density, truncated normal
distribution of parameters ranging from an upper range of 2.4 to a lower range of 0.6 was used.
For the distribution coefficient of the unsaturated zone, triangular distributions of parameters was
used with ranges with an upper, middle, and lower range of 51,200 cm 3/g, 1,600 cm 3/g, and 50

3cm /g, respectively. Results of this sensitivity analysis are presented in Appendix F.
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4.4 Dose Assessment Results
Results of RESRAD modeling indicate that in the resident farmer scenario, calculated annual
doses are highest at the beginning and diminish slowly with time. Annual doses at the end of the
first year reach a peak level of 8.43 mrem per year. At the end of 1,000 years, dose levels drop
to 7.93 mrem per year. Results of the dose modeling for all nuclides and with all pathways
summed are presented graphically in Figure 4-1. Sunmmary input and output files for the
RESRAD run are provided in Appendix G.

External radiation, inhalation, and plant ingestion were all-important pathways for the resident
farmer scenario. Pathways that present the greatest dose exposure to the resident are the water-
independent pathways. Water-dependent pathways (those associated with groundwater and
surface water) do not present any significant dose exposure. Figure 4-2 presents the summed
dosage of the water-dependent and independent pathways.

Results of the sensitivity analyses for ash density and the distribution coefficient for the
unsaturated zone indicate that changes to either have no significant effects on the dose
assessment results.
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5£0 Preliminary Remedial Action Goals

PRAGs are normally set for each constituent of concern and for each medium of concern. The

PRAG is set at whichever of the following values is the lowest: (1) health-based criteria for

carcinogenic effects or for systemic toxic effects, (2) the lowest chemical-specific ARARs, or (3)

ecologically based criteria.

Media of concern include soils, sediments, groundwater, and surface water. Constituents of

concern at the KVWPCA site include the uranium radionuclides of U-234, U-235, and U-238.

No other radionuclides were detected at levels in excess of any established Comprehensive

Environmental Response, Compensation, and Liability Act (CERCLA) soil cleanup criteria and

no radionuclides were detected in any groundwater or surface water samples at or above the

MCLs. Therefore, the PRAGs will be based on either a risk-based criteria or an ARAR. The

only identified ARAR is the dosage limit established by USNRC's implementation of the rule for

License Termination. The dosage limit is also a health-based criteria of 25 mrem per year.

Alternative remedial actions under consideration for the ash lagoon but not evaluated in this

assessment will be described in detail in the FS, but are described briefly below:

1. No further action; the KVWPCA ash lagoon would remain in its current
configuration with no monitoring, maintenance, or institutional controls.

2. Stabilization and capping on-site.

3. Disposal at a municipal landfill.

4. Disposal at licensed LLW disposal facility.

5. Partial separation and disposal at LLW disposal facility and on site.
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6.0 Conclusions and Recommendations
The KVWPCA plant is located approximately mid-center on a bench terrace adjacent to the

Kiskiminetas River. The site is within 100- and 500-year floodplains; however, the top of berm

surrounding the ash lagoon is above both. Geologically the site is considered to be aseismic and

low permeability silty clays underlie the lagoon.

USNRC's leaching data of the ash material indicates that the radionuclides contained in the ash

are not mobile. This is consistent with the sampling data, which indicates that no migration of

radionuclides beyond the limits of the ash lagoon has occurred.

RESRAD modeling evaluated the existing site conditions in order to assess baseline conditions.

This is the equivalent of the no-action alternative. Since a no-action alternative assumes the site

is released for unrestricted use, the resident farmer scenario was reasonable for the dose

assessment. Doses were evaluated over a period of 1,000 years using all migration pathways

available in the RESRAD computer code. The analysis shows a maximum peak dose to be

below USNRC's unrestricted release criteria of 25 mrem per year. Results indicated a maximum

dose of 8.43 mrem per year occurring at the end of the first year.

The RESRAD model indicates that only the water independent pathways contribute to the dose.

Water-dependent pathways are not a factor in the dose assessment due to the immobile

conditions of the uranium in the sewage sludge ash. In 1996, USNRC performed RESRAD

modeling of the ash lagoon that indicated the water-dependent and independent pathways both

contributed to the resulting dose. The results are different from those obtained by the USNRC in

the May 1996 report for the following reasons:

* Site-specific input parameters are different for the unsaturated zone. USNRC used a
thickness of less than 1 meter compared to the measured thickness of approximately
3.5 meters. USNRC also used a default distribution coefficient of 50 for the
unsaturated zone compared to the recommended value of 1,600 for clay in the
RESRAD manual. The increased thickness and increase in the distribution
coefficient both contribute to the elimination of the water-dependant pathways.

* The concentration of uranium (367 pCi/g) used by USNRC in the ash lagoon was an
arithmetic average of concentrations taken from 36 samples in the lower part of the
lagoon. At that time, USNRC's estimated volume of ash with concentrations over
200 pCi/g was 3,200 cubic meters or approximately one third of the total volume of
the lagoon.
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* USNRC's dose assessment assumed that only the bottom third of the lagoon was left
in place and that the remaining material had the concentration of 367 pCi/g.

In 1999, additional sampling by KOH allowed USNRC to create a 3-dimensional geospatial
model of the lagoon. This model calculated the overall volume of ash in the lagoon to be
approximately 9,000 cubic meters of which only 1,100 cubic meters was comprised of uranium
concentrations in excess of 200 pCi/g. The model also indicated that these concentrations were

not limited to the bottom depths in the lagoon. Using the current data set of 291 analytical data
points, IT also generated a 3-dimensional geospatial model of the ash lagoon's contents. The

result corresponded with USNRC's estimated volume of 9,000 cubic meters. In addition, IT used
the model to calculate an average uranium concentration for the entire lagoon of 78.7 pCi/g for
use in the RESRAD model.

Current conditions indicate that conditions inside and surrounding the lagoon do not promote

migration of radionuclides beyond the limits of the lagoon. The geologic stability of the site
combined with the height of the berm indicates that the existing lagoon can contain radionuclides

in the event of a naturally occurring catastrophic event.

The overall stability of the ash lagoon combined with the low dosage attributed to the lagoon

indicates that the lagoon, in its present condition, presents little threat to human health and the

environment.
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Table 3-1
Oak Ridge Institute for Science and Education (ORISE)

RADIONUCLIDE CONCENTRATIONS IN SURFACE ASH AND SOIL SAMPLES
KISKI VALLEY WATER POLLUTION CONTROL AUTHORITY

LEECHBURG, PENNSYLVANIA

Location Sample Radionuclide Concentration (pCilg)
Northing Easting Depth Total Uranium U-238 +/- U-235

0 0 0-15 <2.60 0.59 1.06 <0.09
0 20 0-15 <3.83 1.67 1.22 <0.09
0 40 0-15 <4.22 1.24 1.15 <0.13
0 60 0-15 <2.86 0.81 1.03 <0.09
0 80 0-15 <3.78 1.71 1.73 <0.09
10 20 0-15 <13.89 5.22 2.86 <0.38
10 40 0-15 20.27 4.80 3.52 1.86 0.73 0.19
10 60 0-15 <8.50 3.15 1.89 <0.23
10 80 0-15 <8.57 3.61 2.75 <0.22
10 95 0-15 <4.16 1.20 1.55 <0.13
20 0 0-15 <5.37 <2.13 _ _ <0.14
20 10 0-15 16.90 5.08 4.65 2.93 0.53 0.18
20 20 0-15 22.98 4.89 4.42 2.37 0.81 0.19
20 30 0-15 <9.83 4.03 2.44 <0.25
20 40 0-15 <11.02 4.90 2.57 <0.27
20 60 0-15 18.75 5.09 3.67 2.72 0.66 0.19
20 90 0-15 <3.39 1.13 0.94 <0.10
25 15 0-15 21.93 5.33 6.35 2.69 0.68 0.20
25 15 100-115 56.88 5.30 12.65 2.11 1.92 0.21
25 15 200-215 242.44 9.18 41.76 4.19 8.73 0.36
25 25 0-15 <12.47 4.66 2.42 <0.34
25 25 100-115 60.17 5.71 12.70 2.83 2.06 0.22
25 25 200-215 195.76 8.06 32.83 3.61 7.08 0.31
25 35 0-15 19.15 4.10 2.74 1.72 0.71 0.16
25 35 100-115 <15.23 6.16 2.66 <0.39
25 35 200-215 227.71 9.46 42.10 4.48 8.07 0.36
30 10 0-15 <8.55 2.78 2.23 <0.25
30 15 0-15 <9.56 3.47 2.43 <0.26
30 15 100-115 68.71 6.34 12.13 2.82 2.46 0.25
30 15 160-175 833.44 17.94 134.70 7.23 30.38 0.71
30 15 200-215 444.45 10.41 73.23 5.06 16.14 0.40
30 20 0-15 <16.94 <3.25 0.59 0.16
30 25 0-15 19.82 4.83 2.68 2.50 0.75 0.18
30 25 100-115 51.23 4.97 12.11 2.18 1.70 0.19
30 25 200-220 241.18 7.57 38.78 3.52 8.80 0.29
30 30 0-15 21.12 6.14 4.94 3.26 0.70 0.23
30 40 0-15 14.50 4.18 1.76 2.10 0.55 0.16
30 50 0-15 17.66 4.31 3.12 2.21 0.63 0.16
30 60 0-15 28.58 4.76 6.33 2.29 0.97 0.18
30 80 0-15 12.78 3.39 2.85 2.11 0.43 0.12
30 90 0-15 3.15 2.22 1.50 1.16 0.07 0.08
32 38 0-15 <10.69 4.27 2.27 <0.28
32 38 100-115 50.84 5.08 9.83 2.48 1.78 0.19
32 38 200-215 149.84 6.71 29.18 3.37 5.25 0.25
35 5 0-15 <8.63 3.18 1.76 <0.24
35 5 100-115 576.20 12.03 94.81 4.48 20.93 0.49
35 5 150-170 74.44 4.39 14.00 2.01 2.63 0.17
35 15 0-15 <12.97 4.89 1.96 <0.35
35 15 100-115 52.96 5.50 11.38 2.82 1.81 0.21
35 15 150-170 721.71 14.62 112.90 6.39 26.47 0.57
35 15 200-215 699.86 14.22 112.90 6.32 25.52 0.55
35 25 0-15 23.27 4.10 5.13 2.39 0.79 0.14
35 25 100-115 86.56 7.37 16.69 3.61 3.04 0.28
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Table 3-1
Oak Ridge Institute for Science and Education (ORISE)

RADIONUCLIDE CONCENTRATIONS IN SURFACE ASH AND SOIL SAMPLES
KISKI VALLEY WATER POLLUTION CONTROL AUTHORITY

LEECHBURG, PENNSYLVANIA

Location Sample Radionuclide Concentration (pCi/g)
Northing Easting Depth Total Uranium +1- U-238 +1- U-235 +1

35 25 150-170 697.24 14.95 120.40 6.89 25.08 0.58
35 25 200-215 842.15 15.27 130.30 6.96 30.95 0.59
35 35 0-15 17.91 4.26 1.65 2.21 0.71 0.16
35 35 100-115 126.18 7.30 24.43 3.22 4.42 0.28
35 35 150-170 310.31 9.96 52.24 4.72 11.09 0.38
35 35 200-215 203.12 7.92 34.78 4.14 7.32 0.29
35 45 0-15 18.90 4.62 4.22 2.65 0.64 0.16
35 45 100-115 55.65 6.03 11.14 2.59 1.94 0.24
35 45 200-215 69.62 3.95 13.02 2.22 2.46 0.14
37 32 0-15 <13.09 7.69 2.57 <0.37
37 32 100-115 181.60 8.76 31.25 4.34 6.54 0.33
37 32 150-170 769.21 13.77 123.60 5.27 28.07 0.55
37 32 200-215 197.72 6.09 32.30 2.83 7.19 0.23
40 10 0-15 13.69 3.74 1.95 1.78 0.51 0.14
40 20 0-15 <12.27 4.02 2.91 <0.36
40 30 0-15 <8.65 2.52 1.97 <0.27
40 40 0-15 <9.42 3.38 2.48 <0.26
40 50 0-15 <13.87 <4.90 <0.39
40 70 0-15 <7.72 1.52 1.91 <0.27
45 5 0-15 22.30 4.34 3.65 1.81 0.81 0.17
45 5 100-115 311.83 10.48 53.31 5.34 11.24 0.39
45 5 115-130 922.85 16.26 144.30 6.93 33.85 0.64
45 5 160-180 24.49 3.08 3.99 1.78 0.89 0.11
45 15 0-15 14.12 4.97 1.90 1.86 0.53 0.20
45 15 100-115 51.00 6.17 9.60 2.79 1.80 0.24
45 15 150-170 313.25 10.71 40.47 4.90 11.86 0.41
45 15 200-215 46.71 3.30 9.11 1.32 1.64 0.13
45 25 0-15 <11.09 <4.00 <0.31
45 25 100-115 69.21 5.62 12.56 2.24 2.46 0.22
45 25 150-170 659.36 15.46 102.30 7.04 24.22 0.60
45 25 200-215 262.96 7.97 37.93 3.61 9.78 0.31
45 35 0-15 24.00 5.43 4.30 2.72 0.86 0.20
45 35 100-115 135.96 7.56 25.15 3.21 4.82 0.30
45 35 145-160 718.55 14.15 110.20 4.76 26.45 0.58
45 35 190-215 322.84 9.10 53.28 3.84 11.72 0.36
45 40 0-15 15.89 6.20 2.92 4.05 0.56 0.20
45 40 100-115 120.69 7.56 25.75 3.83 4.13 0.28
45 40 150-170 454.79 12.91 72.99 6.09 16.60 0.49
45 40 200-215 163.84 6.45 30.85 2.98 5.78 0.25
45 45 0-15 10.61 3.85 1.78 1.83 0.38 0.15
45 45 100-115 115.86 7.73 18.68 3.84 4.23 0.29
45 45 200-215 251.63 9.83 40.14 4.17 9.20 0.39
50 0 0-15 <6.54 1.68 1.64 <0.21
50 10 0-15 <10.43 2.89 1.87 <0.33
50 20 0-15 <5.71 <2.94 <0.25
50 30 0-15 23.03 5.31 6.15 3.13 0.73 0.19
50 40 0-15 <11.81 5.14 2.26 <0.29
50 50 0-15 <7.65 2.36 1.64 <0.23
50 70 0-15 <8.27 2.98 2.37 <0.23
50 80 0-15 <3.82 1.52 1.48 <0.10
55 5 0-15 23.59 4.00 2.94 2.03 0.90 0.15
55 5 100-115 344.39 12.49 59.19 5.79 12.40 0.48
55 5 190-215 69.45 4.62 14.13 2.46 2.41 0.17
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Table 3-1
Oak Ridge Institute for Science and Education (ORISE)

RADIONUCLIDE CONCENTRATIONS IN SURFACE ASH AND SOIL SAMPLES
KISKI VALLEY WATER POLLUTION CONTROL AUTHORITY

LEECHBURG, PENNSYLVANIA

Location Sample Radionuclide Concentration (pCilg)
Northing Easting Depth Total Uranium +1- U-238 +/- U-235 +I

55 15 0-15 22.55 3.66 3.01 1.46 0.85 0.15
55 15 110-115 132.96 8.80 22.81 4.09 4.79 0.34
55 15 190-210 69.64 4.39 12.19 2.36 2.50 0.16
55 25 0-15 20.57 4.08 3.28 2.02 0.75 0.15
55 25 100-115 165.54 9.58 28.71 4.55 5.95 0.37
55 25 170-190 362.56 9.24 55.05 4.35 13.37 0.35
55 35 0-15 7.75 2.32 0.65 1.29 0.31 0.08
55 35 100-115 109.06 7.49 19.91 2.95 3.88 0.30
55 35 135-160 654.46 15.41 120.40 7.51 23.22 0.59
55 35 160-210 493.21 9.65 81.28 3.84 17.91 0.39
55 45 0-15 <9.11 2.90 3.68 <0.27
55 45 100-115 66.80 5.82 13.88 2.56 2.30 0.23
55 45 200-215 144.24 6.19 25.97 3.35 5.14 0.23
60 0 0-15 10.52 2.56 0.99 1.47 0.41 0.09
60 10 0-15 34.00 5.34 6.58 2.53 1.19 0.20
60 20 0-15 16.91 4.23 3.31 2.51 0.59 0.15
60 30 0-15 12.74 4.09 4.27 2.09 0.37 0.15
60 40 0-15 19.85 4.56 3.81 2.20 0.70 0.17
60 60 0-15 17.74 4.53 4.65 2.46 0.57 0.17
60 70 0-15 <4.18 1.19 1.45 <0.13
65 5 0-15 <9.53 3.24 2.35 <0.27
65 5 100-115 30.96 3.58 7.18 1.58 1.03 0.14
65 5 140-155 243.59 6.85 38.64 3.34 8.91 0.26
65 15 0-15 <7.98 1.77 2.51 <0.27
65 15 100-115 107.82 7.35 17.87 3.16 3.91 0.29
65 15 115-150 194.07 6.75 33.74 3.22 6.97 0.26
70 0 0-15 <4.96 1.74 1.56 <0.14
70 10 0-15 19.50 3.55 4.87 2.09 0.64 0.12
70 30 0-15 7.73 2.11 2.10 1.22 0.24 0.08
70 50 0-15 <4.48 2.36 1.41 <0.09

Note:

ORISE determined by alpha spectrometry analysis that the ratio of U-234 to U-235 averaged 22:1. Therefore, total
uranium was calculated by multiplying the U-235 concentrations by a factor of 23 and then adding the U-238 concentrations.
in the total uranium concentration was calculated by propagating the errors in the U-238 and
U-235 concentrations.

References:
Oak Ridge Institute for Science and Education (ORISE), Characterization Survey of the Ash Lagoon and Adjacent
Property, Kiski Valley Water Pollution Control Authority, Leechburg, Pennsylvania, prepared for the U.S. Nuclear
Regulatory Commission, Region
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Table 3-2
B. Koh Associates, Inc.

RADIONUCLIDE CONCENTRATIONS IN SURFACE ASH AND SOIL SAMPLES
KISKI VALLEY WATER POLLUTION CONTROL AUTHORITY

LEECHBURG, PENNSYLVANIA

Location Sample Radionuclide Concentration (pCilg)
Northing Easting Depth Total Uranium +1- U-238 +I U-235 +1

5 25 0-1 <13.7 _ <2.2 0.50 0.20
5 25 1-2 <11.2 <2.0 0.40 0.20
5 25 2-3 <15.2 <1.4 <0.6
5 65 0-1 <11.2 <2.0 0.40 0.20
5 65 1-2 <24.7 <1.7 <1.0
5 65 2-3 5.80 1.20 0.40 0.20 0.10
10 10 0-1 <14.1 <2.6 0.50 0.20
10 10 3-4 <22.9 <2.2 0.90 0.20
10 10 7-8 <12.8 <1.3 <0.5
10 60 0-2 32.10 8.80 1.30 1.10 0.30
10 60 2-4 33.70 6.10 1.00 1.20 0.20
10 60 4-5 32.70 7.40 1.20 1.10 0.30
10 60 5-6 35.60 5.70 5.20 1.30 0.10
10 70 0-2 38.10 8.20 1.20 1.30 0.30
10 70 2-4 60.30 7.40 0.40 2.30 0.20
15 15 0-1 <18.1 <2.0 0.70 0.20
15 15 3-4 <25.1 <2.1 <1.0
15 15 7-8 <11.0 <1.8 0.40 0.20
15 35 0-1 <17.4 <1.3 0.70 0.20
15 35 3-4 <9.1 <2.2 0.30 0.20
15 35 6-7 31.40 5.00 3.80 2.00 1.20 0.20
15 55 0-1 <22.6 <1.9 <0.9
15 55 1-3 39.50 9.60 1.10 1.30 0.30
15 55 3-4 <13.5 <2.0 0.50 0.20
15 55 4-5 36.80 1.60 0.30
15 55 5-6 88.70 15.10 1.00 3.20 0.20
15 55 6-7 59.80 2.60 0.10
15 65 0-2 <27.5 <2.2 <1.1
15 65 2-4 <20.4 <2.0 <0.8
15 65 4-6 35.50 5.60 0.90 1.30 0.20
15 65 6-8 <81.1 <2.9 3.40 0.60
20 10 0-1 <25.3 <2.3_ 1.00 0.30
20 10 3-4 <44.2 <2.8- 1.80 0.30
20 10 5-6 244.30 14.50 25.80 4.50 9.50 0.60
20 30 0-1 <16.4 <2.6 0.60 0.30
20 30 3-4 59.30 9.60 8.70 2.80 2.20 0.40
20 30 6-7 158.00 11.80 24.60 9.60 5.80 0.30
20 60 0-2 18.10 4.30 1.10 0.60 0.20
20 60 2-4 27.60 1.20 0.30
20 60 4-6 70.10 1.10 0.90 3.00 0.30
20 60 6-8 2.30 0.10 0.10
25 5 0-1 <29.7 <2.1 <1.2
25 5 2-3 <20.7 <2.3 0.80 0.20
25 5 3-4 <53.8 <3.2 2.20 0.30
25 15 0-1 <15.4 <1.6 0.60 0.20
25 15 1-2 <20.3 <1.9 0.80 0.20
25 15 2-3 19.00 4.90 5.20 1.80 0.60 0.20
25 15 3-4 <34.9 <2.7 1.40 0.20
25 15 4-5 71.60 9.70 7.20 3.00 2.80 0.40
25 15 5-6 6.20 2.50 2.30 0.50
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Table 3-2
B. Koh Associates, Inc.

RADIONUCLIDE CONCENTRATIONS IN SURFACE ASH AND SOIL SAMPLES
KISKI VALLEY WATER POLLUTION CONTROL AUTHORITY

LEECHBURG, PENNSYLVANIA

Location Sample Radionuclide Concentration (pCi/g)
Northing Easting Depth Total Uranium 4-i U-238 +1- U-235 +/

25 15 6-7 137.90 10.00 22.90 3.90 5.00 0.40
25 15 7-8 <20.4 <2.0 0.80 0.20
25 35 0-1 <20.0 <1.6 <0.8
25 35 1-2 <13.4 <1.9 0.50 0.20
25 35 2-3 <16.1 <2.3 0.60 0.20
25 35 3-4 <25.1 <2.1 1.00 0.20

25 35 4-6 <22.4 <1.7 <0.9
25 35 6-8 <64.5 <4.7 2.60 0.10
25 65 0-2 20.40 6.60 9.40 0.60 0.30
25 65 2-4 27.60 1.20 0.30
25 65 4-5 27.60 1.20 0.20
25 65 5-8 6.90 0.30 0.10
30 10 0-1 <34.6 <2.4 1.40 0.30

30 10 3-4 111.20 12.60 19.20 5.10 4.00 0.50
30 10 5-6 226.7 7.0 33.50 5.30 8.40 0.20
30 20 0-1 <15.7 <1.9 0.60 0.10
30 20 3-4 34.50 5.40 9.20 2.80 1.10 0.20
30 20 7-8 686.60 22.30 95.50 8.30 25.70 0.90
30 40 0-1 <20.5 <2.1 0.80 0.20
30 40 3-4 <15.4 <1.6 0.60 0.10
30 40 6-7 <20.2 <1.8 <0.8
30 80 surface 45.70 8.90 2.20 1.60 0.20
30 80 surface 107.00 3.50 1.10 4.50 0.10
32 38 0-1 <37.4 <2.9 <1.5
32 38 1-2 <30.4 <2.8 1.20 0.30

32 38 2-3 <32.5 <2.6 1.30 0.20
32 38 3-4 <34.5 <2.3 1.40 0.30
32 38 4-6 149.00 12.30 22.50 4.50 5.50 0.50
32 38 6-7 72.60 7.30 3.60 2.40 3.00 0.30
32 38 7-8 <17.3 <1.2 <0.7
35 5 0-1 <18.2 <2.1 <0.7

35 5 3-4 251.30 9.40 32.80 1.70 9.50 0.40
35 5 5-6 217.00 9.50 28.40 2.20 8.20 0.40
35 15 0-1 <15.3 <1.5 <0.6

35 15 1-2 <11.2 <2.0 0.40 0.20
35 15 2-3 98.30 9.80 8.60 3.50 3.90 0.40
35 15 3-4 <67.5 <3.1 2.80 0.30
35 15 4-5 <51.3 <3.0 . 2.10 0.40
35 15 7-8 <12.7 <1.2 <0.5
40 20 0-1 <29.6 <2.0 <1.2
40 20 3-4 <34.5 <2.3 1.40 0.30
40 20 4-5 63.30 9.60 10.40 2.80 2.30 0.40
40 40 0-1 <18.5 <2.4 0.70 0.20
40 40 3-4 48.90 23.10 5.20 2.00 1.90 1.00
40 40 4-5 296.50 5.60 43.50 5.10 11.00 0.10
40 60 0-1 <22.7 <2.0 <0.9

40 60 3-4 <27.2 _ <1.9 <1.1
40 60 6-7 <24.6 <1.6 <1.0
45 5 0-1 <20.0 <1.6 <0.8
45 5 3-4 61.40 9.60 6.20 2.70 2.40 0.40
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Table 3-2
B. Koh Associates, Inc.

RADIONUCLIDE CONCENTRATIONS IN SURFACE ASH AND SOIL SAMPLES
KISKI VALLEY WATER POLLUTION CONTROL AUTHORITY

LEECHBURG, PENNSYLVANIA

Location Sample Radionuclide Concentration (pCilg)
Northing Easting Depth Total Uranium +1- U-238 +_- U-235 4-f

45 5 5-6 306.60 8.00 32.90 4.00 11.90 0.30
45 25 0-1 <27.0 <1.70 <1.1
45 25 1-2 <36.6 <2.1 1.50 0.30
45 25 2-3 57.5 7.3 6.90 2.50 2.20 0.30
45 25 3-4 103.00 4.70 15.60 4.10 3.80 0.10
45 25 4-5 209.90 14.10 14.40 3.10 8.50 0.60
45 25 7-8 <47.8 <1.8 2.00 0.20
45 45 2-3 <25.2 <2.2 1.00 0.20
45 45 3-4 65.20 8.60 12.30 5.20 2.30 0.30
45 45 4-5 204.70 5.30 29.90 4.80 7.60 0.10
45 45 5-6 63.00 3.00 12.40 1.90 2.20 0.10
45 45 6-8 <14.9 <1.1 <0.6
45 45 7-8 <15.1 <1.3 <0.6
45 55 1-2 <11.2 <2.0 0.40 0.20
45 55 3-4 <23.0 <2.3 <0.9
45 55 6-8 <38.9 <2.1 1.60 0.20
45 65 0-1 <45.1 <3.7 <1.8
45 65 3-4 <27.2 <1.9 <1.1
45 65 6-8 <22.6 <1.9 <0.9
50 10 0-1 <11.1 <1.9 0.40 0.20
50 10 3-4 <35.0 <2.8 _1.40 0.40
50 10 7-8 <15.4 <1.6 0.60 0.20
50 30 0-1 <13.5 <2.0 0.50 0.20
50 30 3-4 81.10 18.60 9.80 2.40 3.10 0.80
50 30 6-7 196.30 4.50 26.10 3.90 7.40 0.10
55 25 0-1 <25.6 <2.6 1.00 0.30
55 25 1-2 62.70 7.40 9.80 2.60 2.30 0.30
55 25 2-3 51.60 7.80 10.20 3.70 1.80 0.30
55 25 3-4 133.50 3.80 18.50 3.00 5.00 0.10
55 45 0-1 <29.3 <4.0 1.10 0.30
55 45 1-2 <74.5 <3.2 3.10 0.40
55 45 2-3 90.90 12.10 17.30 3.90 3.20 0.50
55 45 3-4 99.30 4.40 18.80 3.80 3.50 0.10
55 45 4-5 71.30 7.30 9.20 2.40 2.70 0.30
55 45 5-6 156.20 4.60 25.10 4.00 5.70 0.10
55 45 6-7 67.10 3.20 7.30 2.20 2.60 0.10
55 45 7-8 <14.9 <1.1 <0.6
55 65 0-1 <20.2 <1.8 <0.8
55 65 1-2 <18.6 <2.5 0.70 0.20
55 65 2-3 12.70 2.60 3.50 1.30 0.40 0.10
60 10 0-1 122.00 9.9 9.30 3.60 4.90 0.40
60 10 3-4 64.30 7.20 6.80 2.00 2.50 0.30
60 10 7-8 <17.3 <1.2 <0.7
60 30 0-1 <8.8 <1.9 0.30 0.20
60 30 2-3 <25.1 <2.1 1.00 0.30
60 30 3-4 74.90 14.00 1.30 2.50 3.20 0.60
65 25 0-1 <25.60 <2.6 1.00 0.30
65 25 2-3 107.10 7.60 12.80 3.20 4.10 0.30
65 25 3-4 533.90 5.10 73.90 2.20 20.00 0.20
65 45 0-1 <20.3 <1.9 <0.8
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Table 3-2
B. Koh Associates, Inc.

RADIONUCLIDE CONCENTRATIONS IN SURFACE ASH AND SOIL SAMPLES
KISKI VALLEY WATER POLLUTION CONTROL AUTHORITY

LEECHBURG, PENNSYLVANIA

Location Sample Radionuclide Concentration (pCilg)
Northing Easting Depth Total Uranium +/- U-238 +1- U-235 I

65 45 2-3 <27.7 <2.4 1.10 0.30
65 45 3-4 <20.2 <1.8 <0.8

Note:

ORISE determined by alpha spectrometry analysis that the ratio of U-234 to U-235 averaged 22:1. Therefore,
uranium was calculated by multiplying the U-235 concentrations by a factor of 23 and then adding the U-238
concentrations. The error in the total uranium concentration was calculated by propagating the errors in the U-
U-235 concentrations.

References:

B. Koh & Associates, Analytical Results, March 1999, October 1998.
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TABLE 3-3
ORISE RADIONUCLIDE CONCENTRATIONS IN MISCELLANEOUS SOIL,

SEDIMENT, AND NEWLY GENERATED ASH SAMPLES
KISKI VALLEY WATER POLLUTION CONTROL AUTHORITY

LEECHBURG, PENNSYLVANIA

Location Sample Radionuclide Concentration (pCilg)
Depth Total Uranium +a - U-238 +1 U-235 +

5 m south of Manhole No. 1 surface <2.13 1.02 1.12 <0.09
2 m north of Manhole No. 1 surface <3.67 1.76 1.69 <0.15
1 m east of gate surface <3.05 1.48 1.53 <0.09
3 m south of south fence surface <2.44 1.17 0.97 <0.10
Perimeter north of berm @foot of berm 1 meter <4.08 = 1.99 1.55 <0.10
Current ash sample c grab <8.41 <4.08 <0.25
At plant ouffall sediment <4.39 2.14 1.72 <0.11
50 m downstream from outfall sediment <2.86 1.39 0.92 <0.08

a Total uranium was calculated by multiplying the U-238 concentration by a factor of 2 and adding the U-235 concentration.
b Uncertainties represent the 95% confidence level, based only on counting statistics.

Sample collected from ash furnace.

______-Reference: Oak-Ridge-Institute for Science and Education, Final Report, Characterization Survey of the Ash Lagoon
and Adjacent Property, Kiski Valley Water Pollution Control Authority, Leechburg, Pennsylvania Site,
May 30,1995.
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TABLE 3-4
ORISE GROSS ALPHA AND GROSS BETA ACTIVITY IN WATER SAMPLES

KISKI VALLEY WATER POLLUTION CONTROL AUTHORITY
LEECHBURG, PENNSYLVANIA

* Uncertainties represent the 95 percent confidence level, based only on counting statistics.

Notes:

ORISE monitoring well locations listed above are labeled incorrectly from the Chester Engineers locations.
IT is using monitoring well location numbers identified by Chester Engineers in Figure 3-1.

Reference: Oak Ridge Institute for Science and Education, Final Report, Characterization Survey of the Ash
Lagoon and Adjacent Property, Kiski Valley Water Pollution Control Authority, Leechburg,
Pennsylvania, Site, May 30,1995.
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Location Concentration (pCi7L)
Alpha Activity +/- Beta Activity +l

Standing water in lagoon <2.4 8.4 1.4*
Monitoring well No. 1 <1.6 3.0 1.1
Monitoring well No. 2 3.5 1.1 4.9 1.1
Monitoring well No. 3 <1.5 2.5 1.0
Monitoring well No. 4 <1.3 <1.6
Kiski River 10 m below outfall <1.5 2.8 1.0
Purge water from monitoring well Nos. 1 and 2 <2.4 4.1 1.4
Purge water from monitoring well Nos. 3 and 4 <1.9 _ 3.5 1.1



TABLE 3-5
IT CORPORATION GROUNDWATER SAMPLING RESULTS

KISKI VALLEY WATER POLLUTION CONTROL AUTHORITY
LEECHBURG, PENNSYLVANIA

Location Concentration (pCilL)
Gross Alphaa Gross Betaa' - Tot Uraniumb

MW-i 0.60 2.20 0.10 0.09 0.10 0.15
MW-3 0.71 1.78 0.10 0.10 0.10 0.16
MW-4 0.92 2.04 0.09 0.09 0.09 0.14
MW-4 Duplicate 0.73 1.89 0.09 0.10 0.10 0.15
Rinsate 0.46 1.82 0.15 0.12 0.10 0.22

a Gross alpha and gross beta were analyzed using EPA Method SW846-9310.

bU-234, U-235, U-236, and total uranium were analyzed using Alpha Spectrometry.
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Table 4-1
Site Specific Input Parameters for Dose Modeling of Ash Lagoon

Kiski Valley Water Pollution Control Authority
Leechburg, Pennsylvania

Input Parameter Input Value Reference

Area of Contaminated Zone (mi2)

Thickness of Contaminated Zone (m)
Length parallel to aquifer flow (m)

- Basic radiation dose limit (mremlyr)
Initial conrentration U-234 (pCi/g)
Initial concentration U-235 (pCi/g)
Initial concentration U-238 (pCilg)
Density of contaminated zone (g/cm3)

Contaminated zone erosion rate (mlyr)
Contaminated zone total porosity
Contaminated zone field capacity
Contaminated zone hydraulic conductivity (mlyr)
Contaminated zone b parameter
Average annual wind speed (mlsec)

-. Evapotranspiratin coefficient
Precipitation (m/yr)
Irrigation (mlyr)
Watershed area for nearby stream or pond (m2)

Density of saturated zone (glcm2)
Saturated zone total porosity
Saturated zone effective porosity
Saturated zone field capacity
Saturated zone hydraulic conductivity (m/yr)
Saturated zone hydraulic gradient

a Saturated zone b parameter
Water table drop rate (m/yr)
Well Pump intake depth (m below water table)
Model: Nondispersion (ND) or Mass-Balance (MB)
Well pumping rate (m3/yr)
Number of unsaturated zone strata
Unsaturated zone thickness (m)
Unsaturated zone density (glCm3)
Unsaturated zone total porosity
Unsaturated zone effective porosity
Unsaturated zone field capacity
Unsaturated zone soil specific b parameter
Unsaturated zone hydraulic conductivity (m/yr)
Distribution coefficients for U-234:

Contaminated zone (cm3/g)
Unsaturated zone (cm3/g)
Saturated zone (cm3/g)

Distribution coefficients for U-235:
Contaminated zone (cm3/g)
Unsaturated zone (cm3/g)

Saturated zone (cm3/g)
Distribution coefficients for U-238:

Contaminated zone (cm3/g)
.; Unsaturated zone (cm3/g)
Saturated zone (cm3/g)

4,000
2

100
25

62.9
3.2
12.6
1.2

0.001
0.4
0.2
10
5.3
2

0.5
1

0.76
743,200

1.63
0.39
0.3
0.2

5,500
0.02
4.05
0.001

10
ND
250
1

3.5
1.63
0.4
0.2
0.2

9.08
4.31

Measured Value
Measured Value
Approximate length under lagoon and berms
Default
Avg. concentration
Avg. concentration
Avg. concentration
U.S. DOT Tumer-Fairbank Highway Research Center, Sewage Sludge Ash Material
Description -http:/lwww.tfhrc.gov/hnr2O/recyclelwaste/ssl .htm
Default
Default
Default
Default
Default
Default
Default
Default
Draft - Dose Assessment for KVVvPCA, USNRC, May 1996
U.S.G.S. 7.5' Vandergrift Quandrangle
.Draft - Dose Assessment for KVWPCA, USNRC, May 1996
Table E.3; RESRAD Version 6.0 Manual
Table E.3; RESRAD Version 6.0 Manual
Default
Table E.2; RESRAD Version 6.0 Manual
Measured Value (5/18192, 6/17/92, 11/8/01) (same value as default)
Table E.2; RESRAD Version 6.0 Manual
Default
Default
selection criteria for lagoon size over 1000 M2 (RESRAD Ver. 6.0 manual)
Default
Site specific field conditions
Ground Water Investigation, August 1992, Chester Engineers
Draft - Dose Assessment for KVWPCA, USNRC, May 1996
Table E.8; RESRAD Version 6.0 Manual (same value as default)
Table E.8; RESRAD Version 6.0 Manual (same value as default)
Default
Table E.2; RESRAD Version 6.0 Manual (avg. of silty clay & silty clay loam)
Table E.2; RESRAD Version 6.0 Manual (avg. of silty clay & silty clay loam)

1,400 leaching data from Draft - Dose Assessment for KVWPCA, USNRC, May 1996
1,600 Table E.3; RESRAD Version 6.0 Manual (geometric mean for clay)

35 Table E.3; RESRAD Version 6.0 Manual (geometric mean for sand)

1,400
1,600

35

1,400
1,600

35

leaching data from Draft - Dose Assessment for KVWPCA, USNRC, May 1996
Table E.3; RESRAD Version 6.0 Manual (geometric mean for clay)
Table E.3; RESRAD Version 6.0 Manual (geometric mean for sand)

leaching data from Draft - Dose Assessment for KVWPCA, USNRC, May 1996
Table E.3; RESRAD Version 6.0 Manual (geometric mean for clay)
Table E.3; RESRAD Version 6.0 Manual (geometric mean for sand)
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APPENDIX A

TEST BORING LOGS AND

MONITORING WELL INSTALLATION DETAILS



The Chester Encineers
Proijc Job No. Sheet No. Hob No.

BORING LOG K± v.Ily w.utim cnro Athority 2735-23 1 Of 1

Sit Coordiu Angle from horizon Bring
kah Lagoam Parimater ___I__

Began |C*-pated Driler Dr;U make and model Hobe size Overbxden (ft) Rock ft) Totsi depth (K,
5J5 5/6 0 oeoaeChanins 0(-55 6 _- 28.5'

Core recovery (ft4%) Car boxe s Sampls Elbv. top of csing Ground 4elv. DepthlSev. ground water Depth/EBev. top of rock- 15 20-

Sample hammr we.ghttFall Casing left In hole: Dmtwr/Lengh Logged by:
1401/30' Completd as monitoring emll U. Mary WAhkO

Sampler Sampier Notas onil-"
Type Advance/ Prontion blows Water levels.
and Sample EBetbok l Depth Sample Description and Classification Water rtxrn.

Diamter Recovery 1st 2nd 3rd 4th PID (t) Character of
e l 6 6 Drilling. etc.

SS/2'

SS/2'

SS/2'

SS/2'

S5/2'

55/2'

131/14'

aI,/9.

1W/1

1W/9

18'/9'

1/10l

a

3

11

12

4

3

6

10

a

12

6

2

3

20

I

5

20-21.'

25-26.'

So-Cs '

I

2

3

4

S

Light-brown ailty clay; organic
fragments

Light-bron clay grading into greenish
gray ilty clay. Abundant organic
fragments.

rellow-brown sandy clay; coal fragments.

Dark gray sand and gravel. Water at 20'.

)aisd gray clay.

MAdium gray clay; -- mple coist;
s os mny.

norisg cooploted as montoring wal, KWIU.

Sampl- dry

Sample moist

Sample mt..

Sample wet

Samle moisrt,

Sample moist.

I

SS - SPLT SPOON; ST - SHELBY TUBE. Proe Hole No.

D - DENNISON; P - PtTCHER 0 - OTHER Kiski Valley water Pollutiocentrol Authority onu



The Chester Engineers
Project Job No. Shet No. Hoe No.

BORING LOG iski Valley Water Pollution Control Authority 2735-23 1 of 1 W2

S;t Coordinates Angle frorn horizon Bering
AAh Lgoon Parimtar__

Began |Compbetrd Drilor Drill make and model Hole size Ovgrbt,rden (ft.) Rock (ftL) Tot depth (ft.
5/6 5/7 Go-Nechanics cKI-55 6 _ _ 26'

Coro recovery (ftL/%) Core boxes samples Elev. top of casing Ground elev. Depth/Elev. ground water Depth/EIev. top- of rodc_ _ ~ ~ ~~~~~~5 _26't 
Sample hammer weght/Fail Casing left in hox: Diameter/Length Loggd by:

140*/30' CoMpletad os monitoing Well 2 Mary Washko

Samplr Sampler Notes on:
Type Advancel Penetration blows Water evels.
and Sample EbmationJ Depth Sample Description and Classification Water retzrn.
Diamter Rcovery 1st 2nd 3rd 4th Pl0 (ft) Character of

-l 6 6- , 6 Drilling. etc.

11

10-il .-

VL-216.!

1

2

3

4

5

eodLum_-brown clay; don" organie
Sragmnta; thin sandy lenses

Medium-brown clay; denas; organic
fragments; sCm coal fragmnts

Dark gray silty clay to clayey
silt; organics

Mediua-brown clay; sandy lenses;
Large sasdstone pebble in spoon

Send and gravel; claysy sand and
Aug-r refusal at 27.

gravel.

Completed as Monitorirg well w2.

sample dry

sample dry

sample dap

saple damp

water at 26'

18'/14'

18'/12-

18'/10,

18'/14'

SS/2-

SS/2'

55/2'

S5/2-

9

S

4

soil

I

IC 

I

SS - SPUT SPOON: ST - SHELBY TUBE; Project Hole No.
D -DENNISON: P - PrTCHER; 0 - OTHER Xiaski Valley Water Pollution Control Authority | XW2

I

5

r

r

I

I



The Chester Enaineers
Propect Job No. Shet No. Ho. No.

BORING LOG .icl valley Water Pt@uutio Control Authority 2735-23 1 of 1 | 30,

Site tooAnglefromhwVCoaintAhoB
.ah Laqoon Poxi.set.r _

B;n ]Completed Driler Drill make and modl Hole size OverbLwden (ft.) Plock (ft.) TotiJ depth (ft
5J6 1 5/7 c bachanics 4E2-55 6 _ - 29'

C,ore recovery (tL/%) Ccoe boxes Sampls Elv. top of casing Ground elw. DepthVEev. ground water DephElev. top of rock
__ _ ~ ~~~ ~ ~ s 26 _

Sarnple hammer weght/Fall Casing left in hole: DQreter/l.Ath Logged by:
40#/30' coplted as mnitorinq wall. 303. )axy Ma&hoc

Sampler Samper Notes on:

Type Adwxice/ Poneration blows Water lvels.

and Sanpb Bvbsafo Depth Swnple Description-and Chassitinfton Waterream,

Diarnmer PRcovey 1st 2nd 3rd 4th PID (ft.) Chwacter of

I_ _el l e 6' _ Drilling. etc.

SS/2'

SS/2'

SS/2

SS/2'

SS/2'

1g'/15'

i8'/iO0

18./1is

1i'/15'

la,/I8,

6

9

3

9

30

I

12

3

12

10

7

20

4

22

14

5-6.5

0-

1

2

3

4

5

Medium-brocw silty clay; organic
fragments

Sand and gravel; black orgqa c layers;
intarbedded with modium-brown clay

Hedium-browz silty clay;
come gravel

Medium-brown sand and gravel-

mediunr-brown sand and gravel.

Augered to 29' iantalled screen for
for monitoring wall at 29'. -

ample

;ample

gample

Sample moist

Watar at 26'.

SS - SPUT SPOON; Sr - SHELBY 7UPEr Proec Hole No.

D = DENNISON; P- PfT'CHER; 0-OTHER I lskl Valley Water Pollution Control Autbority I 013

I
i



The Chester Enaineers
Pro_et _ob No. Sheet No. Hole No.

BORI NG LOG aL ve-ley Water Pofllutian Control Authority 2735-23 1 of 1 W

st. Coordinatse Angl, from hartzon Bearing
Mb Lagoon PeriIr _ _ I_
B8apn pCetpbt d Drillbr Dril make and nol Hole s&e Overburden (f) Pock (ft.) Tote depth (tLt

I 5o.oechanios o6-SS - --- 21'

Core recovery "fI%) Core boxes tSPp . tP of s Grund eev. Dpth/ Ev ground water Depth/Elov. top of rock
__1--- __4 20'

Sample hammer weight'Foll Casing let in hole: Dmiu twr/Lsrqth Logged by:
140#/30' Completed as monLitoring well, NW4. Mary Washko

H _~ - _ _.__rW$k

Samplr Sarmplr _ Notes on:
Type Adonce/ Penetration blows Water levels.
and Sample -- Efion Depth Sample Description and Classification Watd retun,
Dianmeter Pcovery 1st [2nd 3rd 4th PID ft) Character of

e 6 el 6 Drilling. etc.

Ss/2

SS/2'

SS/2'

ssJ/2

15-/is.

W,/15

18./9P

W18/12

2

4

7

4

2

4

10

6

2

3

13

5-65

10-11

15-16.

0-

1

2

3

4

bredium-brwn silty clay; organic
fragmeat

bedium-brown clayey milt; organic
fragmet

mdluw-browz send grading into
gray clay

Tight gray aand and gr-avel.

Cplatcd as monitoring well 1W4.
[Zstelled 10' scren at 21'.

Sample dry

Sample moist

Sample moist

Sample vat

SS - SPLIT SPOON; ST - SHELBYTUBE. Proiet Hole No

D - DENNISON: P - PrTCHER 0 - OTHER I ILL Valley We-tar PollUtion Control AUthority MW4



PRCoJECTr

Monitoring W~ell I Kiski Valley. Water Pollution Control Authority

CHARGENC. STEN
2735-23 1 Ash Lagoon, 

BEGAf OcMPLEr IPREPAAED By RFNtCZ POINT FCR MEASUREMENTS

5/5/92 5/6/92 Mary Washko I Top of Casing Elevation I~~ E_/

GENERAI IED
GEOLOGIC LCG

tVky J IA-VI UVI ijI

-9 I~

0_

10

U

I

I

WEL0.L O

i MW1U

D) EP Th 
(ft

E3evatlon-Top of Sur.ace Casing. +2.5'

- ~BEevaticn - Top of Riser Casing:. +2. O'

GroundSurface. O
V 4kii£YVI jIA 1INtii i AIt I IA%

I

�1*

Surface Casing
Diameter 6"

Type Stainless Steel with
Locking Cap

Bottom of Surface Casing:

Backfill Matenai
Type: Cement/Bentonite Grout

Riser Casing -

Dia-meter 4"

Type: PVC

-Top of Sea:

Type,

Annular Seal
Bentonite

Top of Fiter Pacic

Filter Pack
Type* Silica Sand (Best)

Top ofScreem

4 Screen VI
Dja 4 Type: PY

Cpenings WithS: O.010

Type: 

Bottom of Screen.

Bottom of Sump:
Bottom of Hole:

:~ <Hola Diameter: 6"

E'L-/.
(MSU

792.18
791..68

789.68

_3. 5 786.18

13.25

15. 25

27.25

28'

28'

776.43

774.42

762.42

761.6E

761.6E

d - -

REV. 9187 Ii �'c�i�ster5 �

. . . ...... . . . .

, 
.

-

9&��-

l .. _

I
I

I

I

I

17.251 772.-4



Monitoring Well I Kiski Valley Water Pollution Control Authority M2

ChuRGE NCL SrrE C=CROINATES

2735-23 Ash Lagoon

BEGAN CCMPL_T I PREPARED BY - RFE:ENCZ POINr FC8MEASUREAUENT

5/6/92 -5/792 | Mary Washko I Top of Casing Elevation I ~ ~ E E /
GENE=AI!D
GEOLOGIC LOG

tkY I/A%J / I77S7V -U

Eevatlon - Top of Surface Casing:

E!evatlcn -Top of Rer Ca.sing:

I K Ground Surface-.

/ t Surface Casing
Diameter- 6"

Type: Stainless Steel with
I ~~~~~~~~~~Lockinit Cap - I

Bottom of Surface Casing:

Backtill Material
Type: Cement/Bentonite Grout

Riser Casing
Oiameter. 4"IType: PVC

-Top of Seal

Type:
Annufar Seal
Bentonite

Top of Filter Paclc

Ftlter Pack
Silica Sand (Best)~~ ~Type:

Top of Screen:

Screen
Dia.: 4" Type:_-

Openings Width: 0

Tvve:

-Hole Diameter. -

PVC

.010"

-Bottom of Screen:

- Bottom of Sump:
- Bottom of Hoie:

6"

DEFTi
(ft)

2.5

2.0
0

13.55

15. 55

1 7.55

27.55_

28.3
28.3

'i El-=,/.
(MSI4

795.41

794.91

792.91

779.42

777.43

775.4_

765. 43

764 . 68
764.68

3

3

3

I-,

I L

REV. 9187

I

--

I
I

I

_1 I 



Monitoring Well |PRCOEC, WF- WL.40

M Kiski Valley Water Pollution Control Authority MW3
CHARGQE NCL SIT | C=RDNAETS.

2735-23 Ash Lagoon - I

BEAN COMPLETE PREPARED BY REFERENCE POINT FCR MEASUSEMENTS

5/6/92 5/7192| Mary Washko | Top of Casing Elevation

DET'H E.

Elevation -Top of Surface Casing: 2.5 789.96

Elevaticn-Top of RlserCasing: 2.0 789.46
G ENERAI 7=
GEOLOGIC LOG Ground Surfaceo 0 787.46

. J4 lSurface Casing
\ l ~~~~Diarneter: 6"1

Type Stainless Steel with
Locking.Cap

SBtom of Surface Casing: … 3.5 783.9

Backfill Material
Type: Cement/Bentonite Grout

Riser Casing -

Diameter 4".[Type: PVC

.TopofSeal: _15.95 771.5.

T-popfteaf --- 769.

Type: Silica Sand (Best) 

=Top otScree _19.95 767.51

Screen
Dia-: 4" Type: PVC

Openings WidtIr 0.010"

. _ . ~ ~ ~ ~ ~~~Ty p e:-

Bottom of Screen: 2L9.9 575

BOttom of Surmp: _M.10 756.. 76
-ttorm of Hole: _30.70 756.76

-z , Hole Dbameter: 6"

REV. 9/87

I

I



PRCJECT W;E NC.

MMonitoring Well I Kiski Valley Water Pollution Control Authority MW4

CHARGE£NO. srrr- COCRoINAT-u

2735-23 1 ASh LagOOn, 
BEGAN _ MPLETEI PREPAREDBY RCEEENC= POINT FCR MEASUREMENTS

569 7 2 Mary Washko Top of Casing Elevation
5/6/92 17/7/92, q 

GE.NE=AI 17'
GEOLOGIC LCG

SViA ~%l //hlvI / /

OE.'TH
(ftJ

Elevation - Top of Surface Casing: 2. 5

Eevatfcn -Top of Riser Casing: 2. 0

Ground Surface-,, 0
I'.W ___.V/A T/ ~IV/

I Surface Casing
Diameter. 6"

Type- PVC

-Bottom of Surface Casing:

BackfIll Material
Type: Cement/Bentonite Grout

| Rlser Casing -

Oiameter- 4"

Type: PVC

Type:.

Type:.

Top of Seal:

Annular Seal
Bentonite

Top of Filter Packc

Filter Pack
Silica Sand

Top of Screen

Dia.. 4"1

Openings Width:_

Screen
Type: - PVC

0. 010"

��1

-Bottom of Screen:

Bottom of Sump:
Bottom of Hole:

Hole Diameter. 6"

I

3.5

9.15

11. 15

1 1 ^.1 

23. 15

23.9
23.9

ElE.
(MS4
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APPENDIX B

TCLP ANALYTICAL RESULTS

(CHESTER ENGINEERS 1991)



ChesterLab
A Division of
CHESTER LabNet
4990 Grand Avenue

Pittsburgh, PA 15225

Phone (412)-Z69-5708
Laboratory Analysis Report

For
KISKI VALLEY

WATER POLLUTION CONTROL AUTHORITY
LEECHBURG, PENNSYLVANIA

Report Date: 10/11/91
ANALYSES

Source s-t

Log Murber 91- 11389

Date Cotlected 9/13/91
Time Cotlected GRAS

Date Received 9/13/91

pH, UNITS 6.6

CORROSIVtTY NONCORROSIVE

REACTIVITY NONREACTIVE

CYANIDE REACTIVITY, MG HCNWKG 'CO

SULFIDE REACTIVITY, MG H2S/KG <20

IGNITABILITY NONIGNITA8LE

FLASH POINT, DEG F >200

TCLP VOLATILE EXTRACT DOME

TCLP NONVOLATILE EXTRACT DONE

ARSENIC, AS, PPM 4.2

SARILM, BA, PPM 175

CADMIUM, CD, PPM 5,3

TOTAL CHRONIUM, CR, PPM 66

LEAD, PS, PPM 145

NERaJRY, HG, PPM 0.23

MICKEL, MI, PPM 197

SELENIUM, SE, PPM <

SILVER, AG, PPM 4.5

273522

* Uintess otherwise noted, antlyses are In accordance with the methods nd procedures outIfred and approved by the

Envirorwntat Protection Agency nd conform to quat ty assurance protocol.

* Less-than$ (<) vaLues are indicative of detection Limit.



ChesterLab
A Division of

CHESTER LabNet
4990 Grard Avenue

Pittsburgh, PA 15225

Phown (412)-269-5708
Laboratory Analysis Report

For
KISKI VALLEY

WATER POLLUTION CONTROL ArHORITY
LEECHBURG, PENNSYLVANIA

Report Date: 10/11/91
ANALYSES

Source
Log Number 91-

Date Coltected

Time Cottected

Date Received

TCLP VOLATILE

EXTLrCTION OF

LOG #91-11389

11393

9/13/91

TCLP

NOMVOLATILE

EXTRACTION OF

LOG J91-11389

11397

9/13/91

25
a

#1

5.2

WEIGHT EXTRACTED, GRAMS

INITIAL FILTRATE, ML

EXTRACTION FLUtD

EXTRACT pH, UNITS

ARSENIC, AS, MG/L

BARIUL, 8A, KG/L

CADMIUM, CD, MGtL

TOTAL CHRORIUM, CR, MG/.

LEAD, PS, MG/L

MERCURY, HG, MG/L

NICKEL, NI, MG/L

SELENIUM, SE, MG/L
SILVER, AG, MG/L

BENZENE, UG/L

CARSON TETRACHLORIDE, UG/L

CMLOROSENZENE, UGtL

CHL0OFORM, UGJL

1,2-OICHLOROETHANE. UG/L

1,1-0ICHLOROETHYLENE, UGfL

TETRACHLOROETHYLENE, UG/L

TRICHLOROETHYLENE, UG/L

VINYL CHLORIDE, UG/L

METHYL ETHYL KETONE, UG/L

PENTACHLOROPHENOL, UG/L

2,4,6-TRICHLOROPHENOL, UG/L

100
0

#1

5.2
-0.03

0.34
0.01

4<.01

0.05
cO.0002

1.9

40.04
40.01

4_

__

4
i
5
45

4

45

45

45

<10

273522

* Unless otherwise noted, analyses are in accordwnce with the methods and procedures outlined and approved by the

Environmental Protection Agenrcy and conform to queltry essurance protocol.
* Less-thanM (<) vaLues are indlcative of detection limit.



Laboratory Analysis Report
For

KISKI VALLEY
WATER POLLUTION CONTROL AUTHORITY

LEECEBURG, PENNSYLVANIA
Report Date: 10/11/91

ANALYSES
( Continued )-

Source
Log Number 91-

Date Collected

Time Collected

Date Received

TCLP VOLATILE
EXTRACTION OF

LOG 091-11389

11393

9/13/91

TCLP

NUNVOLATILE

EXTRACTION Of

LOG 491-11389

11397

9/13/91

1,4-DICHLOROBENZENE, UG/L

2,4-OINITROTOLUENE, UG/L

HEXACHLOROSENZENE, UG/L

NEXACHLOROSUTADIENE, UG/L

NEXACHLOROETHANE, UG/L

IITROBENZENE, UG/L

a-CRESOL, UG/L

o-CRESOL, UG/L

p-CRESOL, UG/L

PYRIDINE, UG/L

2,4,5-TRICHLOROPMENOL, UGIL

-10

<10

*10

<10

C10

<1O

<10

-10

410

<t0

410

273522

* UnLtes otherwise noted, waLyses are in accordance with the methods and procedures outLired and approved by the

Ervirornental Protection Agency aid conform to quaLity assurance protocol.
* ULess-thanm (4) values are irdicative of detection Limit.



ChesterLab
A Division of
CHESTER LabNet
4990 Grand Avernue

Pittsburgh, PA 15225

Phoe (412)-269-5708
Laboratory Analysis Report

For
KISKI VALLEY

WATER POLLUTION CONTROL AUTHORITY
LEECHBURG, PENNSYLVANIA

Report Date: 10/11/91
ANALYSES

Source S-2
Log Number 91- 11390

Date CoLLected 9/13/91
Time Collected MA8

Date Received 9/13/91

pH, UNITS 5.4

CORROSIVITY NONCORROSIVE
REACTIVITY NONREACTIVE
CYANIDE REACTIVITY, MG HCN/KG <10

SULFIDE REACTIVITY, MG H2S/KG <20

IGNITABILITY MONI GNITA8LE

FLASH POINT, DEG F >200
TCLP VCLATILE EXTRACT DONE

TCLP UONVOLATILE EXTRACT DONE
ARSENIC, AS, PPM 3.1

SARILD4, BA, PPM 647

CADMILD4, CD, PPM 2.7

TOTAL CHROMIUI, CR, PPM 718

LEAD, PE, PPM .145

MERCURY, HG, PPM 0.06

NICKEL, MI, PPM 460

SELE£IlIU, SE. PPM (1

SILVER, AG, PPM 3,0

273522

' Unless otherwise noted, analyses are in accordance with the cthods and procedures outlined and approved by the

Envirornmental Protection Agency and confoam to quatity assursnce protocol.
* "Less-than* (c) values are indicative of detection limit.



ChesterLab
A Division of
CHESTER LabNet
4990 Grarvd AveUm

P1ttiburgh, PA 1S225
Phone (41Z)-Z69-57=8

Laboratory Analysis Report
For

KISKI VALLEY
WATER POLLUTION CONTROL AUTHORITY

LEECEBtIRG, PENNSYLVANIA
Report Date: 10/11/91

ANALYSES

Source
Log Hurber 91-

Date Collected
Tine Col(ected

Date Received

TCLP VCLATILE

EXTRACTION OF

LOG 991-11390

11394

XXXX9XXXXX/3=

9/13/91

TCLP

MONVOLATI LE

EXTRACTION OF

LOG # 91-11390

11398

XXXXXXY 9=/31

9/13/91

WEIGHT EXTRACTED, GRAMS

INITIAL FILTRATE, ML

EXTRACTION FLUID

EXTRACT pH, UNITS

ARSENIC, AS, MG/L

SARIUM, SA, MG/L
CADMILM, CD, MG/L

TOTAL CHROMIUM, CR, MG/L

LEAD, PS, MG/L

MERCURY, HG, MU/L

NICXEL. MI, MG/L

SELENIUM, SE, MG/L

SILVER, AG, MG/L

BEKZENE, UG/L

CARSoN TETRACNLORIDE, UG/L

CHLOROSENZENE, UG/L

CHLOROFORM, UG/L

1,2-DIcxLoROETHAME, UG/L

1,1 -DICNLOROETHYLENE, UG/L

TETRACHLOROETHYLENE, UG/L

TRICHLoROETHYLEME, UG/L

VINYL CHLORIDE, UG/L

METHYL ETHYL KETONE, UGtL

PENTACHLOROPHENOL, UG/L

2,4,6-TRICHLOROPHEMOL, Ut/L

25

0

*1

5.1

100

a
#1

5.0

*0.03

0.17

0.02
(0.01

0.25
40.0002

1.0
<0.04

(0.01

_5

-Cs

(c5

(5

-Cs

(5

<5

(C5

<10

273522

* Unless otherwise noted, analyses are in sccordance with the methods and procedures outlirnd and approved by the

Environmentat Protection Agency and conform to quaLity assurance protocol.

* OLess-than M (<) values are indicative of detection Limit.

(



Laboratory Analysis Report
For

KISKI VALLEY
WATER POLLUTION CONTROL AUTHORITY

LEECHBURG, PENNSYLVANIA
Report Date: 10/11/91

ANALYSES
( Continued )

Source
Log Number 91-

Date Collected
Time ColLected

Date Received

TCLP VOLATILE

EXTRACTION OF

LOG 991-11390

11394

9/13/91

TCLP

NONVOLATILE

EXTRACTION OF

LOG 9 91-11390

11398

XYXXXXXXXXX)3x

9t13n19

1,4-DICHLOROSENZENE, UGIL

2,4-DINITROTOLUENE. UG/L

NEXACHLOROBEXZENE, UG/L

NEXACHLOROBUTADIENE, UG/L

NEXACHLOROETHAHE. UG/L

410

'10

-10

<10

10

NITROBENZENE, UG/L

_ CRESOL, UG/L

o-CRESOL, UGUL

p-CRESOL, UG/L

PYRIDINE, UG/L

410

'CO

<10

410

-10

2*4,S-TRICHLOROPNENOL, UG/L <10

273522

* LUnless otheruise noted, analyses are In accordance with the methods wnd procedures outlifned and approved by the

Envirormental Protection Agency and conform to quatity assurance protocol.
* Less-thanr (<) vatues are indicative of detection limit.



ChesterLab
A Division of
CHESTER labNet
4990 Grwnd Avenue

Pittsburgh, PA 15225

Phone (I12)-269-5708

Laboratory Analysis Report
For

KISKI VALLEY
WATER POLLUTION CONTROL AUTHORITY

LEECHBURG, PENNSYLVANIA
Report Date: 10/11/91

ANALYSES

Source S-3

Log NumIer 91- 11391

Date Collected 9/13/91
Time Collected GRAS
Date Received 9/13/91

pH, UNITS 4.9

CORROSIVITY NONCORROSIVE

REACTIVITY NONREACTIVE
CYAMIDE REACTIVITY, MG HCH/KG <tO

SJLFIDE REACTIVITY, MG H2S/KG <20

IGNITABILITY WNIIGNITABLE

FLASH POINT, DEG F a2O0

TCLP VOLATILE EXTRACT DUNE

TCLP NONVOLATILE EXTRACT DONE

ARSENIC, AS, PPM 4.5

BARIUM, BA, PPM 635

CADMIWM, CD, PPM 3.6

TOTAL CHROMIUM, CR, PPM 1,700

LEAD, P8, PPM 150

NERCURT, HG, PPM 0.06

NICKEL, NI, PPM 666

SELENILI, SE, PPM <t

SILVER, AG, PPM 40.5

273522

Unless otherwise noted, analyses are in ccordance with the methods and procedures outlined and approved by the
Environrentat Protection Agenrcy and conform to quality assurance protocoL.

* *Less-than' (<) values are indicative of detection limit.



ChesterLab
A Division of
CSTER LabNet
4990 Grand Avenue

Pittsburgh, PA 1522S

Phone (412)-269-5708

Laboratory Analysis Report
For

KISKI VALLEY
WATER POLLUTION CONTROL AU=TORITY

LEECHBTRG, PENNSYLVANlIA
Report Date: 10/11/91

ANALYSES

Source
Log Nutber 91-
Date Colected
Time Collected
Date Received

TCLP VOLATILE

EXMTACTION OF

LOG 591-11391

11395

9/13/91

TCLP

ONVOLATILE

EXTRACTION OF

LOG J91-11391

11399

9/13/91

WEIGHT EXTRACTED, GRAMS

INITIAL FILTRATE, ML

EXTRACTION FLUtD

EXTRACT pH, UNITS

ARSENIC, AS, MG/L

UARIIM, BA, MG/L

CADNIUM, CD, MG/L

TOTAL CHROMIUM, CR, MG/L

LEAD, PS, MU/L

HERCURY, HG, MG/L

25

a

51

5.0

100

0

#I
5.0

<4.03

0.12
0.01

4o.01

0.07
10.0002

1.3

40.01-CO.0

NICEL, NI, MG/L

SELENIUM, SE, MGfL
SILVER, AG, NG/L

UENZENE, UG/L

CARBON TETRACHLORIDE, UG/L

CHLOROSENZENE, UG/L

CHLOROFORM, UGJL

1,2-DICHLORMETRANE, UG/L

1,1-DICHLOROETNYLENE, UG/L

TETRACHLOROETHYLEME, UG/L

TRICHLOROETHYLENE, UG/L

VINYL CHLORIDE, UIG/L

METHYL ETHYL KETONE, UG/L

PENTACHLOROPHENOL, UG/L

2,4,6-TRICHLOROPHEHOL, UG/L

(d
(5

(5
(5
(5

Cs

(5

(5

(5

(5

<10

<10

273522

* Unless otherwise noted, analyses are in accordnce with the _thods and procedures outtirnd nd approved by the
Envirormental Protection Agenrcy and cronform to quality assurwnce protocoL.

* "Less-thanO (t) values are indicative of detection limit.



Laboratory Analysis Report
.For

KISKI VALLEY
WATER POLLUTION CONTROL AUTHORITY

LEECHBURG, PENNSYLVANIA
Report Date: 10/11/91

ANALYSES
( Continued )

Source
Lo Nuimber 91-

Date ColLected

Tife Coltected
Date Received

TCLP VOLATILE

EXTRACTION OF
LOG #91-11391

11395

9/13191

TCLP

UONVILATILE

EXTRACTION Of

LOG #91-11391

11399

- -- -3 -
91t3W

1,4-DICHLOROEEZENE, UG/L

2.4-DNItTROTOLUENE, UUG/L

HEA.,O ROBENZENE, UG/L

NEXACHLOROWTADIENE, UG/L

NEXACHLOROETHAME, UG/L

*10

<10

C10

(10

410

NITRONEJZE. UG/L

_-CRESOL, UG/L

o-CRESOL, UG/L

p-CRESOL, UGUL

PYRIDINE, UG/L

410
100

-1O

10

-10

2,4,5-TRICHLOROPNENOL, UG/L -1O

2J3522

* Untess otherwise noted, an lyses are in uccordance with the mathods and procedures outLined and approved by the
Enviroarental Protection Agency *nd conform to quality assurance protocol.

* *Leusathane (M) values are indicative of detection Limit.



ChesterLab
A Dfvisiom of
CHESTER LabNet
4990 Grond Avenum

Pittsburgh, PA 15225

Phon (412)-269-5708

Laboratory Analysis Report
For

KISKI VALLEY
WATER POLLUTION CONTROL AUTHORITY

LEECHBURG, PENNSYLVANIA
Report Date: 10/11/91

ANALYSES

Source S-4

Log Nmuber 91- 11392

Date Cotlected 9113P91

Tife CCLtected GRAB

Date Received 9/13/91

pH, UNITS 5.2

CORROSIVITY NoNCORROSIVE

REACTIVITY NONREACTIVE

CYANIDE REACTIVITY, MG NCN/KG <10

SULFIDE REACTIVITY, MG N2S/KG 420

IGNITASILITY NONIGITA&LE
FLASH POINT, DEG F >200

TCLP VOLATILE EXTRACT DONE

TCLP NONVOLATILE EXTRACT DONE

ARSENIC, AS, PPM 6.7

BARIUM. tA, PPM 730

CADMIUM, CO, PPM 2.9

TOTAL CHROMIUM, CR, PPM 2,780

LEAD, PS, PPM 15

NERCURY, HG, PPM 0.05

NICKEL. HI, PPM 1,150

SELENILM, SE, PPM <1

SILVER, AG, PPM <O.S

27522
* Unless otherwise noted, analyses are in *ccordbnce with the methods and procedures outlined and approved by the

Envirornentat Protection Agercy and conform to quality assurance protocol.

* lOess-than" (0) values are indicative of detection Limit.



ChesterLab
A Division of
CHESTER LabNet
4990 Grand Avemue

Pittsburgh, PA 15225

Phone (412)-269-5708

Laboratory Analysis Report
For

rISKI VALLEY
WATER POLLUTION CONTROL AUTHORITY

L,EECHBURG, PENNSYLVANIA
Report Date: 10/11/91

ANALYSES

Source

Log Number 91-

Date Collected

Ti.e Collected
Date Received

TCLP VOLATILE

EXTRACTICN OF

LOG 991-11392

11396

XX Yx9/13/91

9/13M9

TCLP

NNVOLATILE

EXTRACTION OF
LO 591-11392

11400

9/13/91

WEIGHT EXTRACTED, GRAMS

INITIAL FILTRATE, ML

EXTRACTION FLUID

EMMACT pH, UNITS

ARSENIC, AS, NG/L

£ARIUM, &A, MG/L

CADMIUM, C, MG/L

TOTAL CNROMIUM, CR, MG/L

LEAD, PB, MG/L

MERCURY, HG, MG/L

-- 0.16

__ 0.01

__ 0.01

._ 0.05
__0.0002

NICKEL, MI, MG/L

SELENIUM, SE, MG/L

SILVER, AG, MG/L

ENZENE, UGfL

CARBON TETRACHLORIDE, UG/L

1.3
"0.04

<O.01

(5

CHLORO6ENZENE, UG/L

CILOROFORK, UG/L

1 ,2-0ICHLOROETHANE, UG/L

1,1-OICHLOROETHYLENE, UG/L

TETRACHLOROETHYLENE, US/L

TRICHLOROETHYLENE, UG/L

VINYL CHLORIDE, UG/L

METHYL ETHYL KETONE, UG/L

PENTACHLOROPNENOL, UG/L

2,4,6-TRICHLOROPHENOL, UG/L

-Cs

<5

"5

<5
<5
__

(10
(10

2735Z2

* Unless otherwise noted, nalyses are In accordance with the methods and procedures
Envirornmenat Protection Agency wnd conform to quality assurance protocol.

* OLess-than" (C) values are indicative of detection Limit.

outLined and aproved by the

51
5.1

100
0

91

5.0
'0.03

I



Laboratory Analysis Report
For

KISKI VALLEY
WATER POLLUTION CONTROL AUTHORITY

LEE CHBURG, PENNSYLVANIA
Report Date: 10/11/91

(
ANALYSES
Continued )

Source

Log Number 91-

Date Collected

Time Collected
Date Received

TCLP VOLATILE

EXTRACTION OF

LOG J91-11392

11396

9/13t91

TCLP

NONVOLATILE

EXTRACTION OF

LOG 5-11392

11400

9/13/91

1,4-DICHLOROSENZENE, UG/L

2,4-DINITROTOLUENE, UG/L

UEXACHLOROBENZENE, UG/L

NEXACHLOROMUTAD I ENE, UG/L

NEXACHLOROETHANE, UG/L

HITROBENZENE, UG/L

_-CRESOL, tJG/L

-o-CRESOL, UG/L

p-CRESOL, UG/L

PYRIDINE, UG/L

2,4,5-TRICHLOROPHEMOL, UG/L

*10

<10

'C0
*10

*10

<10
410

410

41o

-1O

*10

2735z2
* Unless otherwise noted, anatyses are In accordnce with the methods ard procedures outlined nd approved by the

EnvirormentaL Protection Agency and conform to quaLfty assurwnce protocot.

* "Less-than m (c) vatues are indicative of detection Limit.



APPENDIX C

GROUNDWATER ANALYTICAL RESULTS

(IT CORPORATION 2001)
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APPENDIX D

GMS 3-DIMENSIONAL SCATTER MODULE

REPRESENTATION OF ASH LAGOON



m

By_JZ Date 12-05-2001 Subject 3-D mapping of Uranium distribution Sheet No. I of I
Chkd. By Date Kiski Valley Proj. No. 829509

The three-dimensional distribution of radioactivity of Uranium in Kiski Ash Lagoon was

mapped using geostatistical capabilities provided by computer software package GMS.

The Groundwater Modeling System (GMS) is a comprehensive package which provides

tools for every phase of a groundwater simulation including site characterization, model

development, postprocessing, calibration, and visualization. The GMS 3D Scatter Point

Module is a tool to interpolate from groups of 3D scatter points to any of the other data

types (meshes, grids). The following interpolation schemes are supported.

* Inverse Distance Weighted (IDW) - Includes constant, gradient hyperplane, and quadratic
nodal functions. Several subset search options.

* Natural Neighbor - Technique based on natural neighbors computed from Thiessen
polyhedral. Works well with clustered data.

* Kriging - Ordinary and universal kriging routines from the GSLIB software package.
Graphical variogram editing. Anisotropy.

* Log Interpolation
Three-dimensional interpolation is useful for setting up input data for analysis codes. Three-

dimensional interpolation can be used to generate a data set to be used for initial conditions such

as groundwater heads and chemical concentrations from a limited set of measured scatter points.

Three-dimensional interpolation is also useful for site characterization.

A total of 291 sampling data points were used in the calculations. These data points were

obtained from soil sampling scattered over the lagoon area at different depths. The volume of

ashes were divided into 35x45x12 uniform blocks. The dimension of the blocks are 2 meter long,

2 meter wide and 0.2 meter thick. Radioactivity of Uranium within each block was assumed to

be constant, and was calculated through interpolation from measured scattering data points.

Kriging method was used to for interpolation calculations. Some blocks next to the lagoon dikes

were eliminated from the ash domain to implement lagoon's 3:1 slope. There are total of 11273

active blocks represent the entire ash domain, and average radioactivity values were calculated

from these active blocks for Uranium and its isotopes (attached tables). The attached color coded

contours represent the distributions of radioactivity of total Uranium in plane and cross section

views.



The calculated average radioactivity
chmia volume average concentration

chmical (m3) (pCi/g)

U-235 9018.4 3.236187163
U-238 9018.4 12.63874124
U-total 9018.4 78.67514769
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APPENDIX E

CALCULATION OF URANIUM MASS IN ASH LAGOON
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APPENDIX G

RESRAD SUMMARY INPUT AND OUTPUT FILES



HNs o H H H r *n D [H O cn H oN (

U). 

01H C >,4 4 .

r- 4-4,..:

t a) (U ) U)4
() 4 . . . . . a)O) .. ........

t 4- 4
H (1)~~~~10 1 3 1

H 4 2... C . . ..
o w £ . . . ),, ,..

C U) E . U. . ) .
U) 0 4 > 4 a . F 0 ( 3 4

42 H U)... .E ............... . . ..

O ) O O 0) t * * * e 

C 4 (a .. a) r. .42.3. 0 -

C t . . . ( fl5 -. U)

U H42. m D M - - iP -H~
e4 ) U) .,A0 0u00-

o ) H 4-,A 04 4- 4 a ) - * - * * {

(4 UU0 QW( D4 ) lit CO

O C= C ........ > .H

U) U) r i 0H U)C4242 T 00
EH - 00 O z 0 * ( 0 .- I Z

U) 40 WHTI co s E 0 z n E
£ 4-o0H O0o A
0 042O tU)O O Or-4tH(N(Nfl n I )g 

O~ U)C ++ ++ + ++ + O00
O U)U>i 00)SU(M1LmwmmU)tC

0 U)3 COO000000 O-H H O -H
42 C(N.CO 000 0O0OO0O0O042Ot42
X 0 42 £ § ....... .U)~Hs HOU) 0 OO 0Hfl Hfl H('IHfIC HI
Z U) H(NI 0042CDO 

44- 0 O ii IIIIIIIIII1I1I1 110-HZDC
H >O0UU0W0W4) U 

C O C0O ES SS0gg 44DUAC
42 0 0>-iHO-:H-H- H H-H-H-H-H O wOO4-4 UU)4 HH59E eE-E-(EqHHHHEzEvU)0O(NU t
U) I MU)U)'-

(N WI E4U WOWHC% 

0-H DOO0 0 0 0
a0crizU)UE- 0(00(0 u



(4

0)0() 1-i N ( I u 1~0 r- -\omI; UHJN )'u~O'- m I I I I - I II I I I

0(900(9(9(9( (9000(90(90 E-E-E- E-~H E, E-P P E-EHE-- HE-4 E- P El E- E-E-EE,

'-i -I--I- I I I I I I III I I I11 1 1 I I I I I III I II I I I I II II I I I 

0) 1wwwwwww wwr ~ I E]w4 000000 000000 00 00 00 00 000 00 0004 
40) ( c (4N C'J1 li() C O-4Dr 00)'m cr u1C0C0C C 000 000)C) ()(DC ) D( 000 0CDU CD U) CD C

0 ) + +l I I I I I I I I I I I I I I I II I

(44 00000 0000000 00 0c0 00 000 00 000w 000w
(40-) DC )C m DC Z >C DC)C DC D C DC )C )C DC CD C0k04m l01flCD- oo 00 000 00 C)0 00 CD000>(
0>C 0 ) l 1co1 0 k rOD( r, -0) C C) DC)C C DC) D C)lOCD00CD0 0> 000 Cl) C C Lfl) 0C

0 H 0)0'~~~~~~~~~~~~~~~~~~~~~~~~u-1 -1)0'- 0)0'--)0' 0)0' 0)0'-q --)00~~~~~~~~~ 0 -~~~~~~~~~~~~~~~~0 i 024U 0 ol -S0 DI 0 
24I 024U- 0 

0 - 0~~~~~~~~~~~~~~~~~~~~~~~~-H-H -H' - 4 0-H-- 0-H -H 0-H-H 0 -H-H 4r 0-H-H
0) 0 0(9 ~~~~~~~~~~~~~~~~~~~~~~~)(9(9 0(9 (9(9 (9 00 (9

-H -'-4 -H -~ ~ ~~~~~~H -H-

0 0)00 0)00 0)00 0)00 0)~4 000 0)000 0)0
-H 0 ~~~~~~~ ~ ~~~~~~ ~ ~~~~~ ~~ ~~~~-I-'- 4-I) 2 424 4424 2 4J4242 424
42 -H~~~~~~~~~~~~~~~~~~~~~~~~l 00)1 00)0) 00) 0 0)0) 0 m (0)0) 0 0) (00)

42 0) ~~~~~~~~~~~~~0) 42040) 42040) 40)04) 420)04) 42W04) 420)) 42 0)0)
04 .0 4-' 0.& 4 0)24 24 0)242 1)24 4 0)242~4 0)24 4 0)24 24

0W r 01 (4 0) 0 ) 4) (40) ) (4 0)a) (1) 4 0)0()1) 4J(40)0 4-I) 0 () i(L0) 0)

0) -H H 42 42)42 42 42)42 42)4242 42J42 42 42)4)42) 42 42)42 -- 424242)

m) 44 (4 (1-HH (19 -Hq-H 0) -H -H a)-H-H a)-H-H C) -H -H 1) -H -H-0~0 0 0 Il Ii i Cil )(II 041
00 0 000 00(4 000 000(- 000 000

U) U) 000 00 0 00 0000 0 0C)0 0 000 0C)0 0
(4 (4 4. 4242 42)42) 42)42 42)42 42342 4242- 42)42
0 0 co -I U)U) '--4U)U) -U) U) ,U)U) -4HU) ) HU) U) H U) U)
423 42 (4 -H0 ) () -H0 ) () -H0() a) -Ha) a) -H0 ) 0) *H0() C) -H 0) 0)
C)0 0 00>~ 0 ~ 0~>> 0>>' 0 >> 0~C' 0'>
co co 42U) (-H1-Hi U) -H-H 1 O-ri i c 0)HH 0-H-H 0) -H-H co)-Hi-H U) -H-

0 0 ~~~~~~~~~~~ ~~~~~~~ ~~~~~ ~~~4-1 t4 -424 Q- 424 4124 r 442-4 r 41-4 0:14-44 041-124 V 1~44 l2
0 0 0)a) 'H ( a) -A c 0)0)'H 1)0) cH a)0- a))-H ( 0 1) )-q

-H -H (~~~~~~~~ ~~~~~~~ ~~~~~~~ ~~~4 -]0)H - C) -H1 - aH) -H 'H)H ~ -1a)H '--i 0) -H '-4a) -H

(4 (~~~~~~~~~~~4 L4-4

0 + + + 00r 0 + + + 00 4+++ . .+ . +++ .0
0C- -H Z) 0 ±)++ 0 r- ,H0ko 0 + + 42 [- -r- [ -H_H 000) >C)C 'w) 040 000

0)1I I I I 040'4 0)E1I I I C"] 040'4 0 11 1 111 1 l l Ill (j '440 040404 
0 0 0 .00) 0 I II 0 (a J.(a 'C' I II 0 0 00 0)0)0a)- ~ .0.0- 0))0 0.00-_C I II II I

C) 1)' 04'00)' 0)' 0)' 0)4' 0)' 0)' 0)' 04)' 0)'(24)' 0)' 04)'a4 J 0)' 0)' 0) 0) 0) 0) 0' ) 0) 0)' )' 0) 0) )

0 H,H~~~-H~~H HH,H,H (0(0N(0(0(0(0(0(0(0(0(0(0(0(0(I0IT(I0IV(0(0(0(0(0:3(0( 'j IT 0( 0C Z3C'I
0) 111111111 111111111 111111111111111111 I 11 o C' m ') o cnr-)r) 11 1) 1111)

040 (L)

0'30
:>> u)

0.14 (4)

0 v4

.0. 0)>

0

C:Dt

,~ 4

0
4.)

C) --H

-H 0'

24

-- ) 0>

o

v CHO

0

k OH
n 0)-Hz

0) 44



4-1

a1) (N C) -(

(o M :< <4 4 :<<< < < < c
-4z - --- F, fsa k B [ LE rlq Fqk WW . ,[ (a 00 00 00 00 00 00 00 O00
a) iM 00 00 00 00 00 00 00 00

Cil El E l E H H H H -- H- H H H H H H H- H H H
Qc mm mm mm mm mm mm mm mm

l vv -A F1 (- "N N\N H4 N C\ >1 -H -i -q 1- H1 

'-- I I I + + + + + + + + + + + + + + + +

0 Z )C 4a) ) CI44 C) ra C) C42a) C (a)2a C, C4CDC42 , C,C_ 0 000 c00 00 00 00 00 c00 00 00
O) O) 11) O U) O 0 0C-4 C0 0C ) O0 C0 00 00 O 

0: a ... ~ .-.-- .-.- 0..- ..' ..(r .. .. ...d 
v~~~~~~~~~~c _ 1 I'IN

42)
<a 0
< 0 02n U -IC' -40 040 404 040 (N-4(N.- H .Hr .H.H

0 v4 000 C0 00 C 0 00 00CD CD 0 00 Cc c0 oc 0- _ o I I I + + + + + + + + + + + + + + + +
(400 CDC CD)a)4 f( ) r C44) C~) () CD)4C) 4)) CD C D ()C )C

.X I~ 4-'- 00 n O0 00 (00 00 00 00 00 00 c
-o I a) 0> (r) 00 C I n D C'-A Cc 0) cn c CD 00 0D 0 CD

0m 1
u

Q4-
,4

0) 0) 42 U)-

-i 4-4-Hi
I (a .0 00.-

04-4 0 U
-n 0 .d Z 4

cn -. V. 

a)H

- oH0Q CD u..
0)024 00 Q,

o -- Y

44-. 4242 *

oe 4-1 04-1-o 4o

4o a) H co U) U) U) U) o)

V0 0) O ,1 )4 U) a) a) U) U) U) a U)F- v- v- o co 3 252 
U) o *a 0 b 04 0 0 0 0 

_ c~~a) v444 v ) vI .-I HH H H 1 .H '-
11i 0X C ~ 00 0) C1 C1 o- '-1 H -4 '- .-

4 0 a a) H-H 54 0 0 0 0 0 0 0 0
.0) H :4 0 I I 44 r H g E r i 1 r

4 U) o -02 o424
a) ~4 000 -0 1 0 1 0 ' 0 '

*0 a) 000 U) 0 0 0 ~ 0- 0 ~ 0
-~~~~~--a) ~~~~~~~:(. ~~~42-42) 4 (a) a) (a) co a) a) a) a)

4- 0 .-Ia~~~~~~~~~~()aU) 0
v (a) 0 *J) 42 ( o co (a ao ao co ao o

-. 0 ~~~~~~~~~~~~ 00 a1) a) 01) 0L) 0) 01) 0
) o-H (a C 0 0 0 0 0 0 0

-I--I 44 coV40 V a) a) V co
H U) 42-) - . 42J 42J 42 42 42) 42 42 4

_ O 0 o 41 -124 0a) . 0) Ca . ) ) .U) . ) .s() 0o a)a)- 0 U) 0 a)0 (00 ( U) 05V)~ U) 0 a) 0 0)0
'4-4 -1 o-H -H -H s H 4 -H O -HO -HO -HO -HO -Hq
o) 0~0~ 4-40 '4 U 4-0 4-40 'HO ' (4-4 0 'H ' 4-0 oo
2 40

2 0

000 a 0a++ ++ ++ aa 0a
-4 Cl) + + >> - H-1 0C O O D Q 0 0+ + + +

' 0C CO 0C O4 0N c .H. -1 N (N C CO N ) LO) n LO co 0C
:r(;0-4 co ) C'c' NC') N CN N 0N 0 0 N 4 () C'))') C' n )))
(N (Ni (>1 0 1 1 1 1 1 1 1 1 1 1 (1(1 N c1 o o
.I I 0 0 4 ( 0Q .Q 4 .0 II I I I

CQ < F:Z~~~ i2L4 114 12L4 PL4 o~L4 1!) 41EC) EC

C) 0) 4 4 4 44 4 1 4 4 14 1 1
oo0 000 0 0 0 0 0 Lo 0 Lo uu

aS)



CU - - -~4 < -- - - - - -- ~D r c ~O I- o< U o4-. "(~ ZTL C'4 o >com0')(
toHHHHE-E E -i - - - - - -

0 .1U U1-, U E U " > C Fi .U 
CoO) >E W 4 ~:3 ciI) NICoCo CJ1O. R-OC

C UE
< ~ ~ ii: 1toCZ C o C o C o C o H 0 C Q C o 0 -.0 -.U U 0 U C oE ~ FU ) O

42

0 1

,ccU)
OU)

: 0

42

DU) ~
InQ
4-1

-H

In4

I I I I III I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

.-.. ..+..+..+..+..- ..-..+..+ +++++ ±I + I++ + +I +I UI +I +11+ + +
0 Co www41www CooCCoo-C CoCoCoCoC CooooooooooooOCoU)1C CoCooCoCCo

U) C -C : )C Z D( D0C Z ) CDC )C D() ()( )C )00C DC CD C') cCQQ)QQ c'0Q) C C) C DC ,C )C DC
4-4 )CDCC C 00CCDCCDC CD QOQOQQ QQoCo)C D0000CDC DC )00~ 00 0 CDQQQQQQCDOCD 0O 0QO 0
U2 )c c) DC )()C DC DC D C )C )C D DL DL D( D( DC )C >0ClC CD Q Ln CDQG oQ ~ Q C~) CD COCD oQQ 

42) .-.-. +.++.+.+.++.+. . +++). U +UU+ I I I++. UI +I co I +I + I I+ I+1I+
040 5 ) ) CoC oU)U)U) U) U)C C C C C oCoCrU)CoCoCoU)CoCoCo CoCoCoCoCoCoCoCoCo w

.~~~ ~~~~~~~~~~~~~0 0 ... 0 00 * 0 0 ....... 0. I... 

LO CD LC) CO0 C-

cI I\ (N( I IN 0 

0 co~0 U)
~~~4 ~ ~ ~ ~ ~ ~ ~ 4 U) -ja

0 -~~~~~~--~~~~--J--.~~~uu u -n 0 H U) 42 U) U
U1Q~DI Q4 (C- 1 0 00i CC- t4 U)I

- ~~~~~~~~~~~~~~-1 ~~~~~~~- - -- - -- - 0 042 -42i 420 U)
N U)) (aO:- 0) 42)420 U) U)) c 01 .-H OW) :r

-U WOO~-H WU)U) 0 - () -Hi-rHO U) 42) U) 4J 0 Uf) 0l-H 0 m
04 r -U0-(i 0C4 -- >. 42U) 00 0~ ~ ~ l-l -, 0 00 -- >.0>.Ot '
(U F 0'4-4 (---W ~ -H H- 00 tDr- JU) 0 ) a) U) 420.l 0 4-J 4 4J U)( - WO~
42 -0 42 - ---- ----- ----------- H--- I )U)W -000040.4042() --- -H- (nO: - -H-H - 00 4 0,4 0

U) 4 2JU)040404 4 4 0 0 00 0 0 0424242 -W0 0 (a-H O) 0 0 U) 0, 0 0)~4>.
0 U )0 -,HOz;> >. ,> > , -', >. 000U)U)O; 'H( N 0. 0 u-4 O -H >.0) 1 O U) U)- --

44)r4 - - -- ------- (I 0. ~ U)U:ro() 0 05(OU) -- 4I- ~' 4 0 00U)U.0 4J C0
04 04J-,-H-H 4-4 00 0 0 t0 0 -H 4J 0-H --i -0 ()C41 M -l~ 0-( 00 > (a-H--H a)-- Z
U) Nco 0 H0U)U) U) U) U) U)U)U() u -H .A-H -HOOcO~ ( (U) C)U)U)'H0U4)(O0,-N U) U)-H4 NQ4.-H' U HO -C--
n, o,-. -~~r 00' 000000 10 0t00 U: : l () 04 J0 4-J ) -00.U) -U 0 O) 42 00U)) 42

co-Ha) U)400 0 0 0 0 0 0 0 U )0 0 0 42)(O~ U00-H >. F-0C- 0U) 0HU))4-20.0
U0U) 0,-H -H -H-H -H -HI-,A-HA--H~ 4~l 4~ 4 00000 U)0 U)44 2C:fl00 - 04 -- U) U () (4 H4(aU) )U0

42U) 00 )4-24J 4 4J 4 4J 4 4J 4J (10)0) 00-H r003)r->, J~ 4 200 4242U4 () 0 0,4 0 --
4-)44-)-Cl r= ) U ()U)U()U) ()U( -I- -H0U= () U) a) a) U) -H-0 - --- 00W1 U)O -4-,H>.> U)
00 w1i-I - A- -I-I- 'H'co'(aH(H-4 U) -)U -000 U) )00000~i ::~- 3 -H OO (1 -U 4-)H442(1 -1 -042 0 . ) 
-HO f: 0000000000~j~j:1~l- 04.0. 0-H-H-H -) 0 4200 0 00 04J->.() -,A U) 0 0-MW1
00)OU1) 00000 u u 0 00 -H-H-H 0,q> O4 NNN'H-HU) - -0 0U) ~i 4J 2WU ()WU1) ()W0U) 0.

U) q-H'H -I-iri i -- i 'H' rH H'H'H1 000000O -4OWO U )0 00-rHU) U)000000i - i 0 4 PU)
4)42~-I-H 4J0UUUUUUUUU 000000M MMM ,r, 0 Otttt'00 ~ : -rl0- 44 I-I04 U)0 00000 0 -H
-0oU)U 00000000u0u0 u q-H-H11-H-H14-H-H .0, 0 WU1) U) () U) 0 -04 " 4I-lU(a0 N N NNN N W)-HO -
O 0-l-HWQ - ~ -000424242W J 4

t
-( 4-)4-1 4-)2P4-)4-)4J *H U) 4200Wr:(1 LH 44] 'H1 0

0U) U)-d0000000000~ ~ ~ ~ ~ Q 0. 0.0.U)U)U)04 04.000 U)U)U)U)U)U)M c 0U0 0 0 0-0 0 ~ O 0 .04
U)U) ) O -0 00 0 000 0 000~ 4~ U4() U1) 00000 >.U)-,-IH-HO ) >. ) 2 UJ) U) U)WU)0 z

44-LU) 4-H 4-4 " -4 414 4444 4 4-l--I -1 -1442)42 - 'O >-0>,H-a-HH ) 2-P 4-Hi4-)4- 001 >, 4J4-)4-)4-)4-24J 4-J
0r- ( U) U ) )Uc- r 42i 4-J 000000Z r E-H42-0.U)U4)( -]U4U) 42Uco co)co)U)U) 0.
'4 40 mU)U)U)U)U)U)U)U)U -4 H-H -Hi) ()Ua) 04-H O --HU)U)COU)U)U)U)tO0 -H 0) 0) 4-4 00 -HOOOO4OOO~ ~ ~~ '-1

U) 0 01-H 0) a) a) a) a) U1) a) (U ) (U)q 42) 4J 42) 0 0 0 U1) U) U1) U) 42. 42) 42 42) 42J 0- 0, 0 -H -Hi 0 U) 5 U) 0~ 03 0 3 0 z 0 : 0 ) 'H U1)a)-H0Uf) ri :i 000 4 0 :4r0 r -HHH .,I 0 4 > C> 000000U)0U)U)f-'W M0 044 420 0424-)2W42 424 424--I C
0,0) ( .-H -Hi-H-H-H -H-H1 .-H -H-H 005:0 0 0 M OU0 U)0 0 0 0O ~ 0 U)U)U4)4U)4U)U)U)U)U)m m0 
El-MPE -E ~E F--i UH-)u u n U U U -0-: ::~W corI tW to~: 

'Hi IT 'H 'v 'H 'H 'HT ' H1 -'H 'H
-o oq _q 0 0 -1 0 001- - 0~

04
U)

42J
(UW a
00r=
co (a
04z
U)5

0-.

-,r,0 >.

--U) 0)

10 U)

0,4-
U~ )

-H-I

I LI"

IC) 0
U1)
0.
Co

a)I- 42)
.-H
Co

-IHHNNNNNN C-CC

<DCCDDC(D )HC'DH(DDC 'H'HCC)CDH.-l ' H H ' H ' H 'HD)CCDDDCC)ZC:C:C
Qc z0Qc0 Q~ 0 Q(40~C'Qco~z~ 24Q z~, C 0 QQ.0~ z 0QIyz C P C r QQGQG,c,Y C 0 



'-4

U) tU) U)1 U) ;- U

i (0D Z
0) U ~ 4 1 -

-q -1 1-1 1~~~~~~~~~~~~~~~~~~-i 

;i 4 ;OU33 D'00~~~~ >E »> '4000 ~jc ; : - : : : ~ C NNNN U)U)U)U)U); ; ;

u D U)c = 

QZUm)00oU

I I I I I I I I I I I

I 0

X O)U)

C- 0
N r

- - - - -
u D U) I, 

u u a w-1 o
0000/) <C

lO)
I ) 

I I I X ri
I I .H D
I I I N

U) 4)

N O

- - - - -

u u U u a:

D Q a) < U)

I aC)
I I I XH X
I I I (N

* 0
(N C-

- - - - -

cD D Z) < nU 0) U) U 

a a UUc

or)ClO
I a1)

I I I U) U)
I IU() 0~

I I I CD
kG) 42-o

U 0 U) =. 0
0 0 0 0 1 0u C
) 0 ) 0 ) < t 0Z Z-z U-I0 0 0 , 2 1F-q 0

0 0 O < 

U)
C 00
Ila)

I I I U) D
I I I 0~- 42*0

'40 v

- - - - -

u D co :11 S4

a a) U < cn

U)

I a)
I I I w U)

IH 0
N" 42)' 0
U)(0~

-H+ + +I + + .±+++. ...+ .... .+++ ++++ ±++ .++ . ±++++.. 
44 CD 0000C>C0C00 00000D0C00 00000 00000 0000Z) C0 0 ( Z DC DC DC Z DC D0C0 0
(9)L DU- )C CD00000 0000 C C 0 CD00000 D (Z Z D D( ( DC C D C ocZoo C000 oCD 00000()CDC)C

O) U) 0U)000.U.. ). 0 . 000....00 .... .000 00 00 00 0 .0 0 .00000.. 
0~~~~~~~~~~~~~\ - - nL (C D U C - ) D X ~U DC I DC nL)L)C ) -i14- D

42 + +± + + + ++++. ... . .+++ ++++ +.+ . ++++.. +++ +++
(1 ) U4 C D( D() CD CD U) CD U) C) U ) U ,C C ~ C) U)UC)U)U)U) U)U)U (U) C ) C DU ) ) ) U ) U) C C )U

U)- O Ln'OC D DC ~oU)C 0 '0000--H 0000 0000 10000( ( 0 00000 0 00 00000 )C) C C D )C
~~H4 U) U)tOOOOOU~~~~~~~~) z7 r0U)0O CU); ~ WLO001 C C 1'0)Q 0000 000 00000

N NN0~~~~~ ~~-IU)00 .-~~~~~~~.-HU)00 .-H-IU)00 NNNOO U)U)U)00 -(9-400~~~~~~~~~~~~~~~~~~~f- C

N U)~~~~~~~~~~~~~~o_
U N N N~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~"

U (0 .0~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

(1) ~~~ ~ ~~~~~(0 (0 (0)
U 4J 42 42 4
- ~ (-H lz' U) CC) . 0

4-) 4 U44- U) U) U f

(0 - -H U 0)t)
U4 0) u) 0Q -

U 42) >0>' t 4 U- Z) I-4----C4 U- )4U- '4U- C' 4-
0 U) - 4J U4 4U0f 0Z3)- O ))- 0 Ml' 0 0V- 0 0V-0 3)-

42 - r:0>-,-HO-H -,-I (4I-4 t) '4-4 -* 44 r--) (4-4 -. U (4-4 '- 4J4 (U)
(0) I-4 O) -4-2(Un04 U 4--4U) U)4 - - U-'- U-(' - U')4 -. U(0 ( -HO (0-H U)4'4'0) a) '4'0Y 4'4'0 ) -x4 0) U1)4'4'0 U)4''0

(0 - O ) U)UO ()0,04 0 42' - 424 s 42i s - 42- s 4-24' ~- 424 s
U4 U) N U) r0O>(0Wa)-H (0(0UU)r0(0UU (0uU (00) (0(i0 UU) (0U)

0, -~~~~ 0)(00) ~~~ 42) U) :: -H-- -X 42 -H- - 42 -H---I 42 -H--I -X 42J -H-- 42 -H--- - 4
S I)-t'~~~~ -1U01(0I c U .- 4( (0 0 r- r-( o -~0u '10 o u - 4

4-)U -. O(0W.-4 - 4U -HO ) U) (0 -,HG) U (0 -HOa) 0 -HO ) U (0 -H ) U (10 -HO() U (0
(0 U.0OO'4-I 4()-O,~ 'O4-40r-(0 t) - '- 4C-40(a ) - '4-40(0- U4) 4-40(0 - 4- '4-40(0 Ut-'4) '4-1 0(0 4t')

42): ~42)U) 42O) '4-4 O)0 -C O)NOO)> (- O)NOO ()>,(- O) NOO()>- 0 WNOa) >,- a) N0O1) >1r- O1)NOO) >I(0
(0 42) 0 N(0-O 0 r(- 0 0 N(0-0 0 N(0-0 0 NIr- O 0 N(0 -- 0U4 (0 . U0 0-U -U 00)u 0-U ) O-U -00 0-() 00)0-

U) - 1.i-I-I1- -- Ir~ _q 0 N (0)N O N O) 0)N a)) 7 N (0) - N
0) r- 0 (42(0Q a) >, (42(0a (0)>, r(04-)) (0)>, r (42)(0 0 W>, (42Oa) O1) >1 : (04 ) (D0>,

(0 0)OO))O))O 0C042) 0)4P42 0(0o40) 42)42) 0 (0 420)42J42 0 (0 42 0)4242- 0 (0 4 0 )4242 0(0 420)42OW42
-H (0(0(_0 r( (0r:0(0 -HA (a (0O)(0-H -H (0(0 (0-H, -H (0 (0O) (0-Hi -Hi5~(0 (0O) (-H -,H(0(coG) (0-4 -H(0(0W(0)fz-H-

04 4(40000000 42-HU4-) H 4-2-HU$4 2UH - 4-)-HU4 U-) 4-1 42-HU-i4 42UH-I 4) i~ 4 --HU4 4 ---i 4-)-HU~442U-H 4
0 NNNNNNN 0(00(a -HA~jr= m 00(0 -HA 0(00(0~ -H- : ~: o.- 0(00(0 H 0(0c( -Hi 0(00( c -Ho 0~~~~~~~~~~~~~~~Q(04-) 4 C00Q 0(0 4-) .0.0 ~ .(0 42U.0.0- 0(042U.0 4- 0(0 -4 U(0.0 Qf 0(42-) 0.

0U.H..4 ... ( 0 o Iu O --H 42(a0OjU : -Hq42(COUO ~ -HA4-2(COUOJ -Hi42)(O U O -1 4J O lU :
(042424242424242 U U(0t')42(0-I U UD U) 42(co'H U(U) 42(0'-4) q (0)4(0- U(0t')CO(0-I U(0DU)42('co

~~~O) ~~~~~0)0)0)0DD0) 0) 0~~~~~~~~~~~~~~~r- 0) 0) 0 

vo *n tn n u-) Ln In Ln) u-

CD 00000000C C C C
'4( 0 

CD C-0 C0 CD CD CD

X~ 0r; X ffi PY; X

.H- -4 -4 .-4i --I --4
00 C' CD CD C0
0o0ollo y,C40

X I-000 M0 I'D X0 c00 ' XX 0
H.-H.-H z C ~ P 4 y l

O1)
42)

M(0

ri.

4J

0
0.
(0)

o

U)Z0:U

'4(0
U

-o
-Q42J-0(

0) O)_O rC

n )

_4-4
4-

(0
-H

(04 

d) _

, U

> U)

U

- H (

:-4 (05

U.,

_ U

U)

)(0

k.0 0klD Q0 'I s1 1
.- .H -4 -4 ,--I
000000 C C C

Q0 00 'I Q0 0 0

000000a;i M1 1-; Pq M- M

I 



Cd Z N-COO -,=H C-i~C'-wz zlqQz,C:OC

1C (N 7 a r a 1 n co a014 o24 N
- -- - - - - -- I -~ -

Ch z z z z z z~~f f:i z 0q z Pq

N :< 0 N N< <<<
(00(0(IV)S =0D )C ouuucjuuuouuu

42

004
-H

( 
< U)

X D3U)

; 0
54

>14-I

~Q
4-)

-H ra) S4

.A
-- Ti~~-

_44

i -

orl
10)TlCd

I I IXU)
I II 10 0

I II N
*0

,v d

I 0

I I I -r 
I I I -C

,U' 42
*0 

10 c:

I I I I I I I
l l l l l l l
l l l l l l l

(3

Cd
-1i

u)0
-H

0

U)

I i I I I I I I CI I C C I C I i C C I i I I I

. .+++++ . ++.++.+ +I + I I I I + .+++++±++++++. . + I++++++++++. . +0 NN NrOcO 41W W C: N1WWWC 1ww4 Qwwr O -
cod DC 0)0)0)0) CD 0)CD0C0CD0) CD0)0D0)0)0)0)0(D )CDD iD 0)))0C)0CD0C)CD)0)0)0)) 0) N ) ( ) CD (0D0)D0)0)0)C) 0Z)
4- CD0)CD C ) C0C C )0)CD CD) 0D )0)D0)0C)0)0)0C)0 r C () 0))))))))) C0C ~C )C )MC )0)D0)0)0(D )0()0)CD CD )~
Cd 00)))) C0C)C0)0>CDC C )0CD)0 ) Cd') 0) CD 0) 0)1 C-) 0CD0D)D0C0CD0) CD)0) CD)0) CD)0)0 C)0>0 )0()0C)0)0CD)0)0()0()0CD) 10

0 .r r C CD. ;C' C ~r ~ C ;C'C ~C ;C ~ C

r-i q->>0 () o T~ 10 0 0 ) ) mr - - - - 4( DC -r)C'4,--i i -0)0 -0-- -0 D'C 0)))))))) 0)D() i11_q- l .-(
CD CDH0 0 C C CD 0 d'Cd'0) 00000Q () 00 C )-QCD0 D ) ) H 0))))0 )CD -C ( D )CD N)C.)0.0).). . 0)... .I+ 0III)0...)0...) .)0.)0.00.00. .0).0).)).))I)I0)I I))000000000 I 0I)WWW±++± +++++ ww +1+ 11 ++++++++++++WF ++++++I Iwr rII +

(30L C )C DC D( DC D - D(DC D00C nr Dr)r D()r NN N N N N NN N n NN 0 N>C D( D D( >C )
Cd0. C 00)0)0)0) 0)0)0C ()0)0) 0-)0C()0()0()0C)C)0C) >0ko ) Nr-0 )- 0 )rOI---0) 0C)0C)0C)0)0)))000))) CDC0) DC C (4)0 )0CD0C0CD0 C 0))00)) CD0>C )0C C )0)0)0)0- )01) 'IO N100)r 100 C r' mC100) C C)0C)0)0D )0()0G)0)00)00) r - 10

Cd4. --- FI4I

0) OlH Cd 0

Cd Cd ~~~~~~~~~~~~~~~~~~~~~~~~~~~U) E N _42~ -- -r r ~r f:r 
.1) 0 .D-l0 tD O : )0 H- N C'00>00)I

0 _ 0 ' -~ l - 0 4)c ( -CdTi U)

42 -C~~~~-.C0 ~ ~ ~ I-C---('C 0I, 0 0Ti'-C a) -HH - l 11-- Iq-ri-i-i-- 1 H
Cd r0-~~~~~~~ -- -- 0 () r *H-i 1) . 4 2CdC D -0 ------------------------------- U) 4 d~-(4 4-J 4-) r 01 -ir;-H 42Cd000 f D T ( f o or 0O O OOo0 Cd C-C

0~-- - 4- -H-- - 444- J -- 4.4 C0Cd 4 400 (30000000000100 O ( 0( a(
C N ( 0 -CN m - .0 X Cd Cd) Cd 0 -H -H-H -H-H -H -H -H -H-H-H-H- (3 CdJ

I-H 00c (3U)O r- ~-,I00( (3U) C - i 0 0 0 4-) (3(3C-C(3(3C-i(3(3C-(3 F: 0 Cd

CdNO) A Cd>0 C( 40Cd>4 C: (3 -)0 (3-i-i03C 4 dC4dCd
1
I- C 4 4 4~4~4~ 0 -

0r N0-:50 0J - j( N0.0jU~5 ( Cd-q H 0 00-lq-i C 1 1 (3)(3)a)(3(3a)a)(a)((a 0H 0TZIt l0 )Z)t)0 )Z )U4Ti - O- 4 ,()4JC i 1-i U ~- - J )- - - - 4--- 4-J W0--U 42 4J24-4 *H*4-) 4J fdCd dC fd: F: dC Cd Cd C
4 W ,(TiN 0 4- rM(1 ov o aN C ad ) u u]-'4- 5 j~i~ 5:~~ ~s~ -IH-. 42-q 1 ,
042D U Cd> 042C uD U Cd>, U (04(3CdCdO (T C 00 00 00 00 0 0 00 z ~zI- Cdaf 4 Q ~ 

0Cd42Ti424-C 0Cd42Ti4242 00~~~~~~~~~fox ~-R c-4~-4 4 4-C.0_000000000 4 0-HCCddH HCCddH -' 0042U)O0400OO CZO0O 4Cd

-4 1-- C - C - C- C - C- C 1 - 4- - -C -C-C- C q-C-Cq-C -C - C - C -
0) 0 0) 0) 0) 0) 0) 0) 0) 0) ) C) 0) CD 0) 0) CD CD C CD CD

r r- r- r N C- C- N r r rr- C- N N- C -- C -C M - - -M M C-C -C -- C -0) 0) 0Z) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)

(3
a)
42

Cd

-i

Cd'l Cd' Cd' Cd' Cd

- - - -
(u : Uum31 ~
ZZZN ~
uuu)D :4 

nu-) LO Ln Ln

- - - - -

u u t9 u m
a) a < uM

1010101010~

u D 040Nuuu0 :~U)
H--

El
H4
I0

0

-H
10 D 4J

o 0

•, 0

Cd >,

-I E
0 0

1',C 42
- -I Cd)

i M

(13

In a4
C C_ u

.-
4-4

-Hu

C)

II

42
-Hi

lo No

0~
01
Cd

10 101Q010 101Q0

0) 0)4 0) 0) 0) 0)

10 101Q 01-01010

0) 0) CD C) 0)0)



H H H H H H ; i - 3 0 0 0 < ~- U') r)m 0 04 O0 4 = :lI
O4C4 ~ 0 0 4" : c:3 4 0 4 E > "2 ~ ~~- ~ 0 3::3o : 'L9L9(

0 4 0 4 04i H 0 3 M - NF~ - a 04-444~j --. 1 Q )0 

I I I I I I I I I I I I

04040'C)04040

04040'
04040'
04 ND N

04040'C

- - - -' -N-0
-4 N 04 i(Nm~ ~-

;: N~~;: N - N :~ \ C'), -> H> El El El

> > >H QH0~ ww 0 -NO -- H U)<
u uL)u n

I I I I I I i I I I I I I I I I I I I I 
I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

,-4 ++++I++++++~~~~~~~~~~~~~~~~~~~~~~~~~~II II I+++ ++ I++ I I I + +I I II I1I+ I II I I
o ~~~~~~~~Nc~~~~~~~~c~~~~~r~~~~~~) c~DQww wwNc WWW F WWW WN W ThTh)w 

0 DC D( 0000404CD0404D0404040' 0''4444''40 C 4C0D4CD( DC D(D( )C )C 0'440 0 0 0 0 040 40D40CD 0 4C D0 0 C'04
4-4 C0C404004 z ( )c c ) C~C D DC C )( f)444000 4000004444C04Z )C )()C C )C )C DC DC )C DC 0'400044000'4000440 4000

~~)2 ±±++I+++W~~~~~~~~~+ +I .+. +I I I I + i) ++ I+ +I I I I + +I I II II+ 0 0 0 0)0

r4~~~0 0'0404040N0404 0004 00'04040400'O04 ~~~~~~~~~~~~~~~~~004- . .'0'00 0400404040.404 0 0

I I I~~~~~~~~~~~~~~~~~~~~-Y- I> ()F 1q

~-l o w 4i a) A-J 4-) 0 () 0 0 ) 0 0'1

000 --- co(O~ - -)00 - -- 4) 000
0)40J4I 4 0 00 -1-- - -'0 0'04'40, 000 0~~- -0 -4 .0

coo> 0- U 4- 0' > O 0 -- m------- 42 -0 0-H
ID 4 - oo-o-) 0-0-0 4- 0-o4w4 (1 ooo 04 0U 40)04.-4

0 4~~~~~~~~~U)Z)4- 4-) ( 44 4-J --. ~ 71)00- t >'O 00 , 00 00 0 004 -- o444
0 >, 0"H0~~~~~~~~~~()-H os_ ~-4 a 0 - - i0 01) r- 4-4 (1)44--,-i-4 -4-i 41-,A0 ) 3 r-~0

>, - 00440 -- 4 t4- -- ~ 0 100> 0 ) 0 4-)0) uuu00 >- -00 00U
- 0i: 0 0 H.042-H 4 ~ 424 *H 0 -4 0 4 7 -1: - O( O( (1) 0 >,0) 000 00 0421O-40- 

( 0' -1 -44)042- 00-44-'4 - )~ 4L- - j 4 ~ 44 42 04 ' ------ ),)0000 -0 ()4- 4 4-(L)
( 4J4 -~ 0 000)-Ooooo 0 0-H-4 4--H--- . -- 0' 0 4-0 1 I 0-H-H-H-H-H -HOr 04 0 u-H

04 0 = 4I - -0 - ) 000'- a0) -H>-000040444 ~C ' 00 -Z r 00 >, 24224224- -- HOO:
0)~ 4~ 0 , 44)0 ,F :~: ~ V()() ( 0-H0% 0-Hr000 000 004 0'I- ) 0 04)I 400 00 000 000
42 0 0O--0 - )00000 -4- OQ.0 00( -41 Q00 00 -i4) --40 Z-Th01 z1 - -i- H r 0 5-H 000 00- 000Q

f H 42 0 I- 4J4-) 4-)4-4) -4-4004-CO0 Q 4- 00 r 1)q 1()> 0 0) o o a 4200004-
0 4- M 4~0 ,-) J 0 0 0U0U 0000 4 H -H -44-44L4 >,i 00~4~40 000-l 1 4~ 44-J-4-)- )()()()()()1-4 42 000 ~44

1)01 ~-i 0 r-4-4-4- 400400400400 00 44 4 04404)-HQ4~l -H44 '4-4Z -IW -HH-H--H-H 0000.0 M (
1-0i-, 040-- ~ 1) 44-H-H-H-H-H-H-H-H 424200440H0' 420 -I -40442)42 42 42421-) *H-H(-H) )--4I

O 000000000 ~~~~~~~~~~~~~~~~~~0 -H -HO4 '4-)a 4-) 4-4-H4 >,4 , ,004000400 000r ~C : : ,r Z 1 42~4 2
0>-,04J 0 0 -,IH0 0 0 0 0 -00 00 -H O Ul-H--'-4-] O( I42 00 -400 M 00 0 0014 - -~-i r> 4-H -H)0

0)000=0 4- O-44 -,-14i-i-,4-41-4-i -r-4- 444~:::E 0)) 0 0 1-0 0 0 a ( O.-r- .1)1 -1)000000) 22

>0 )1 Q Ul-. r, 24 -4i 2i 2r-44 - , 0 H0 0 ,000 424242-i-H0)0U0))42424-2r0001 -400'i-i~ 0)0 0 0-H
040 ,A r r r4)0) 000 00 44J4-)4-4444 -A -A ~4-0 7)440 a 0 a)Q0NNN00-q ~0 0 0 0 0000 0 r -ia
0)04-0 4coco00 cococo0 o 0000 0000C: ~' 0000-44'-H0-HU 04040' )U)U)rl ~l4 00-----H-H4-H: 0000
4>000000-J -H 1 -H -H4-H -H J -H -H -H - JG )Q )Q 1 - - 'U )-i ::3 00000004 HH-00'40-4--IH.-l- 0000>) L

(1 )q4)0 $440 00 00 0 00 00000-i ri aQ)Q .0040)0'-j~ )()Q W~ 4~i~ ->04H-HHO 4 -4 c)1) () ) ~ 42~42
4-444420 0 HU U2 UU24244 4-424 242 0)0)0)0)0)04242000)- > 00 E E 0 4 3::2: NN000'- LI 

-A -H -HI H ~H-4 -~ -- ,-4 .H - 1- --I - H H1-
040404040404040404040404040' (D C CD'C

,- -I-i-q- 1-i1 0 -I- 0 A )0 q 1m m m m mmcO m )m m %m CY)mm
CDCDCDH,CH0(rHCDCDC CD0)0_ -I)i- i1-i- - i1-i- 1- -

iy04040404w040404040~4040404 H l~C 0 ,-4 .--4 4 zz12 

a)
42)
01) i)
E0 0z
00 
04Z

(a
104

~4
) 1)

U0)
~40

-0 

>4-4

-00

4-4
4-4 ~_

() -H

0

04

0 4

4-- ) 

0)

IV IV 0' 0' 0'
_q rH -H ,H1 rHuu uu u



co 0) -4 ,UC'4> q '

1-4 ZzC ZU0 (D 2 ~ ~Q~0 0 0 U) > I0 0 U f,u x L F zZ A 0)0) C U> F- (.C-J 000000000 0 ZU -.clc' 0Nr4 ~ 44HX Z;~ <~ El

04

Cf)

00)
r0~U

U) ~

42

4-4

0c 4 - D-- i I -1CDC C , DC)- C N N - C)_ C D D44-< r 4-H) ()- D Q QC )( )( -C )CDC )C ~ ()( Z ,( Z D(

4-0I I+ . . . I+ I I I 

0 - - -- ( -- CDC C 4--H~~~~~~- -DC ( DC D )C~(

(c1) -4 1111+U U U U ++- I-++++++ wr4 1+ 1 1 I l l+0 ) Q00-00 0000 C00C000D0000000000 I C
440000 000000 000 0 00 0000 000 00 0 

fLO~ 04 0

~~~~~~~~~~~~~~~~ 0~~~~~~~~~~~~~~~~~~~~~~~~~~~mq
> U) AO4AOOOOA

a000 000040 (O0 O0 O4
42 -4 4 0 )0)0 +++++++++ 0)))0)0 0)0))))))))

-4 0) 0)0 000000000~~~U 1-4( --ir= 4) -
4 0 04-4 424242424 U)OO4O )444242424 4224422442244

0 0000~~~~~~~Q0 -4AU) 00000 00000000

'4-4 U)~~~-H -- -4 4 A( - 1 L ~ 4U ~0
- 0 C)~~~~~~~~~~0 - Q ) C)r ( l~~X H 04)0

04- 4-4 4iQ'O~ - 4 4-0)44 T44JC) J C0)0 -i-
U) 0 0 0(O(Or.4 0 ) 0420 0) - a00r- 0 -

(a 444-4 1) fl-H (1 o00 000)-HU)- 0 CC )-440ClNa) 4~40
0) 00 U) '4-40) ~ ~ ~ ~ ~ LW - -H042--- 44.0 - 00

42 4 0)0) 40 F -0) 0 42 )ID)
~~~~ifj U) -~~m Q)a)---0 ) j a0)2- 4 0 0-,i() 3 -- )I - U3)U()

0 4)L -)- ~ H0) 4-44 U)t 000)0 J0U) 0 4r U ) 42 W42
rL4 ~ ~ 4 0)4 ) 00 -H 4) C4) 4)0 ' 0 042- -)N()-r- O 0)- H

-4 0 0 ) 4 ) > 4 - J 0 0420)4-4 F (1 -H0) 4-i 0044 (

004 0) 44 U ) -Ht4 o , 0 0 0.00~ -H~ 1 1 )~ 0 420

co0 44404) r ( l r 0)00) ) H 00>1> - JL- -0 --H 0) 000 ~ 1)0a) -HOC ~
444 00)0)0 i - 042.0 tOC)t44-4-J -) 4C ) -44--I . 400 1)()4-) 0 0-H-H ) aa) - 1) 000)0) 0' 4( 44> H H 0~ 4 -40-)AOO I: -HO0)0 0 0.42

0 0 C)C)~~~~~~~0 4 H 4-) 0)042 1)~5 0 >-Hmm u ( =-i- 4) 0 .0C0) C40 0)0
0) 0) 4-44-40~~~~() U ()A 4-0) U )) 000042~4 20 - AU)00Q-4. ~ OC444 -4 WO4 C

0 1 >00~H4 (a 4 00 - 4- 4 ZU l()04 Q004-)4- 0)O--H' 000 () r
-~~~0) 0) 0)0)0~~~~~~-i -0 0)-0 44) JC U) ( -H C)0a)U) -H044 H00) 4) - - 4- -H0)40) ~

O 0-~~~~~~~ 42~~~42 40 42>l( -- OC J - 4~ 0 O0)04 4242: ( 00) 0 0) 00 424242: E
ly 0C)~~ 0'4 -4 ()-,C) > i~ 1 5- -4( O: 0 C) 4400-H0)0 r0~40)A - -A 4H4: 0),q-

A 00-H-H4-4~~~~~~~m( L 44-i) 42 tR:CO -H 0000 J- - H ,I-HO -A' 1 , 0)t0f0. CO -HOO
-0 AA0)0)~~~~~~~~~~~~~ OA.0 Ut 1-i 04- :l0)04)4 0 .0-H 00~j .0( r

4-4 000 0)042 0 0) 424-i 42420)100)0)-H00)t0)0)420~ 0)0)0
0 004-44-442~r r ' 0000 0 0) - 0 4 2U)U)N NN , 0 )0HH40)0O 0HE

a) H-H00E0 P E -H 0) t 0)4 0 -HOQOC) ( 0 CD (20 -HtD C 00CDC
0 0)0)u 0) 42- 00)0)0 U)000-H-HO0) 13~04 O0.04 O 4 00O~Q O4-400E

I Il



0
Q) C4

C ) U)

C O )

C) U)

4~4 U)

Co - -

0 - 0

(a -- 0 -r-~
4 -) 0 . 0 . ) () .

_ <~~- C) U)
11 U) 4W) h O

C) U)

C4 0)0 0 ~m :.
O ~ C1 g 3 00 0 9 0 

q~~~ g- 4g- H -H t 42 H :>

- C ( > 0 U (5 ) C) 4-o (C) 0
-- >,i C): O U) OH - 0)

42 (9 '4 2 1 42 O 0
0 Cl) C) C~~() C)0~4224C)0 -A0 S4) g~ <4 ) C l -HO-H-HC- ) _ hS U) (15 O UX - - (1) -- V U 4 0 H O G)

C) C) -H 0. El i C) C) ) X-4 0O

O O~ -i1 N m T Lok r- m m
I I I I I I Io I I l I I III I 1 1 1

H U)

r0i

~Cl)W

I



C1) CZ) C)CD o 0

OON
CnD

++ I

C) OC) UN

C1) 00r '

V CD N 
_ C CD CD

++I
42 CD N
0 . . .

>C co CDC)-CH

: 4 .H i C\ + + + I

r ~-. 42 .C)

> 0 oE 1 0,n '. In >o 1- Curn n
0- I (fl 'HCoH a0-H ...

(0 OC) )C) 400 'CD C 

o 0 + + + Io
. *H X 0 a

3 42IIJ C)) -O OH O) '0
S (0 NC)1O Cl C\l + V++

~~ 0 (NJC'4C.J +4 2 ++) N'I 

'H 42V ~ 0-H . . . CD
-V 0 >,C)H o o N
H O-U4-I u ' O( ' N
H 0 5 E .

il~~~~~~~~~Q (I CJDd)( CD 

t). 0 dJC'-0 CDC 0

0 ~~~~~~0 (f (0 I 

E11o 0N 'H v'n co C) 'HCoH >~
' *H NN '-4 C)C)o o 

N III (N c 42-H C + + IO

'H ~~~~~-~- ( 0 C)'NN .

- (0 N N - )' H oN ) +
-H 03 4 U O ) CD 

*,4 a) .- . .CDCD o

V4 C U) + C I
-H E-'O0O

H~ (D O O~ 0~ 1

0 ~ ~~~~ ~ C) C ) O0 1

'H 0 0 cC + +I
(a 1) Q) U) V) 00 C)C1) ri

(0 vcoa o o o (N

0 a C 42 C)C)

(0-HO D CD ( 0
H 0- 11

_ ~0) 0
11 U) 0 0- O O)H >~

O (0 42 OOO+I
o 0) Cv CD + + I I

( C ( CD ) 0 C @
O 0 E0m cN n C)

N <D oI CD (D (1 o

. U @ M a) o H 4-) o cn O

~'*0 0 E° ' C)
-H v0 o o o O

-0 o) oooC x ++I (0
0 0 o)CoCo -H COCOCO

tR O0 Z o)N Nnnc

2 o) 'H o) r 

'0 C) (
.2 0) ' 2 .C)N.

-~~ 42 0 424 E
0 H ...... u(

-H) 0 01

:o -H wv----- N

- (00 (04242 0 -0x -~ >0 Sq 
N). UZ



. m --I () t
J O- 4) C O

Co 0 0CD O

4-1 C CD CD CD

1- (1 (N 
14 CD'Z)CDC (D

11 1 1S D
0 a l H - r-
CO COCD LfO

r14 Co'r 
w-T m

. 0n1 H CO
C) (D OD m OO CD CD 0 0

4-4 000C C D

-4C OO O CD

4N co Nv r-
OD -1 m ao co

sq rl Ln * nt

4 OCD H I-
() CD CDCD C

Co CD CD CD CD
14

4I CD I C C1 IN CO Il ooo11

Cn'J\O (NI U I o (11 °>4 II I 1 11
I 0 -00 OD

I E HIf(N 11 (
C o H ~r-n rn 

CD -- -- CD .1
14 C CD CD 11n
4 r-c o n 0r

o COrIJO CD-

C C CD I o 1

14 .
4-4 CD OC; CD

0Z)-D H CD

I4 CD CD O o CD
I +I + +

Co) CD 'DCD C--

c o Imo 11 r

I CDO ul C CD

C I o --o ' io

0-4 CD CD CD CD

I DCDO O CD

I L c Io oZ o 11 Co

>4 +++r +~
In 41 00 1-i 0-

I 000 110

§ h | I' m 1 0

0 OC D 00 1-
I o CO C; I1

14 CD CD <D 0c

4 mI --j . 11 .
Ic) OC -4 OD

) 1 I l h I - CD1Co 3,cDCCD

14~~~~~~~-

W1-1 000 11 °>4 III \ 1 I 
I-Ih o oo 11o

14 I -- C o CDmrn 1 

I C-CO CO 1 

4 J H cn(N 11 n
o CDILC)H C--r
C51o 0H- 11N

5 4 1 +(\ 1 +1 

I 0-ICOH 11 

OH 1(1
0-, H I 0 H 1 

CoO I I 0 1J

o ~ ~~00 

a

U)

T.5
CoV

~4

U)Co+
-d

OCo

0) 

o4
Co

-oo

0

H >

00
4 CD

' CD

-r0

0CD

-H II

'0o4
0

41
Co

>0

'OC

H 4

0

'-0
H U5

-qCo

HO

Co
014
0>

H -

4o

CO

>4)

0--i

4
Co(a

U)

Co
(a

4J
(o

04
-0

Co
04
Q)0.
Co
14
Co
4i
Co

4
r-0
Co

H0

0
'0
Co

14
Co
4i
Co

0-H
'0
C0

* CC CO Co
4 co r- rn oD
O Co N CD

LU 1-iN CD
14

44 00 C CD

14 CD CDCD CD
>~+ +-I +
0 .ltf r-1w 

Co Q CD co rn
-- I oD

h0 
>1~ +4 +H + 

. 00c0CD
4 C00CCD
O) 000

a o o CD
4 . . .
-4C 000

CD 0 0D
h4 OC C0
> +.+ +
- ori 
0 000
aO CDCDCD
h4 000
0 . . .

C0 CD CD

CD)
CD
CD
CD

CwD

CD
CD

CD
CD
CD

* CDCD CD CD4~ CD CD CD CD
. CD CDO C CD
o C DCDC D CD

4-H CD CD CD CD

CD CD CD CD
4 CD CD CD CD-1 000 10

CD 0 CD CD
Co CD CDC D CD
14 CD C DCD CD

CD CDC(D CD

* CD CD CD CD
4- C CD CD CD
u CD CDCD CD
Co CD CD CD CD
14
4-4 CD CDCD CD'

C) DCCD CD
1-4 CDC(DCD CD

>4 ++ + +
0 CD CD CD CD
O C CD CD CD

(- D CD CD CD

4 C D CD CD CD

* CD CDCD CD
4 CD CDCD CD

IJ IDDC CD 1

14 
4-4 OCD CD CD

CO I CO0 CD
14 C CD CD CD C
>I +++ + 1 
O I OC>O0 11 C

CD CD D CD 0
Co OO 0 C CD

4 CD CDO CD 4
0 1 .C 0 1 C
4 DC D 0D CD 0

4

h D *DCD CD *

~4 CD CDCD CD Co)

C ODCD CD Q1 )
C CDCDCD CD 00

h C) OD C 0 4)

14 *) ** * CCD
OH4 CDCCD CD 0.

> I + + + 11 + 40

0 DDD CD Co0
Co CDC(DCD CD

14 CD C3 DC CD 4-I

0- *. . * 04

4 D CDCD CD 0.

O CDDC CD Co 1 

1 n OD 1 0

N ii ' '1 ' G

0 I0 0 Co
0 I C O

01 1 ' ' 11 ' H

Co ~~OH

O I I I 1 0 CC)
O I 0 H °4'1 

,H
H
0
0)

0.
_ 1
4)

co

04

CoU)

+- )Co

- CD
CD
co

CO+
__ toM

Hd O

0

0
0

- -Hi1
1-C -d

0

~4
0~'44~

r;z;
iU)

> Co

12Cr! 0
U i>0

0. -

34 H
> OCo

0

H 0
- -O

_D 'O4
Lna-HO

OHO 
Co

Co

-H -.

- 4h

-H 0

4 ho

0

Co 0

Co

u- E-'

0

-0
'0

o

Q)

Ti5

Co

Co

C-)
IC

Co

Co

.J-

15

H

Co

,0
r-

VL)

0

r-I

Co

4

Co
0
4
Co

(0

0

Co

Co
u0

0

4
Co

Co

4

0

C-

H

*0
-0

0
-H

Co

r-I

~0
14
10



. 1 0' kD
4- O- -1 Lr

(9 (N 0 C
(o 000
h4 . . .

H (N (N1
(A 000
> I I I

- 41 1: <
E CD%o WO
a) k.0 ' O0

N . . .
(N4 -- lv

01
01o
0n
CD

H;

C0

0l~
01

* -HCH CD 0
42 ( 0 00o 1 1 0

(9 ,- 4 0 (N C

4 0 ( 0) 0 | 0-4 0 0 0C 0D(Z

-z .ir 01 4 1) 'IOa) I > I I 1 11a) I 0 N 1- ) Q0
(A 01(411(O1 CO

h - -1IE 0. H. 

. -- () (N
4-) I' CD -42 (OOCHCO 000
a) 00O0h4 . . .

4-4 000D(Z

(N 01) 0)

:>I I I
-: C, 0- 0

H(N0

E [NOD

| (N OD
I I N CDa) 0 1'001
(A

4-4 000' C,

(A 000 1

I, + I oo

I) 0 1) 00
(A CY)1Lf)

I 000* 

C( ) 0CD

I I CD

4 1 000

(A1 000

(a) 000C (

000()I o CD CDoo
I E I 10.

a) 00 C0) N

(AAL

4 000

| H (N H

- 010101

a) CD CD C

1 1 (N0 0

(a O HH I c 0>, 1+1N 

a) O NO U( 

( A 01'.1.1.

-4 H11 01

a)

-H Hi
to~
a)a)j

012 Z:

(N (Ni (NJ
I I I

C0

01I

co
I-

(C)

C0

C-

col

Q1

CD
0D

0D

a)

a)

-)

a4

a )

-C

V) oD
+

a(A
aZ)-a)O

0
0

H 0

-a)
ID4

*4

>0

H

-OH

H 42

'O

0

0-4-4

4-) U)

0

40

-o

-42

-l IS
-a)
014-h

0

E-

HO

a )
01

a)(
0>,
-H -

42

*0

a)

a)

:3

4-a)

42
oa

H

,-A

.-I
H

42

a)

co
a)

ro

-a)
42

co

a,

A-)
a1)
r-a

0
a)a-)
0
a1)
42)
a)3

42

a4)

01

a)

a)4

(A
a)
42)
a)
La)

. CDO0 (
4 C [- 1

>1 .000000
hA 000
>~ ++ +

Om LO Ir C4)h) OoucoC)

01' H H

0Z
C0
0Z
C0

H~

C0

(N
01
-;a,

CD

. 00 0 
J) O ) O ) O C

O ooo oa () 00 0Z C
(4OU O0 O0 

h 0D 0 0
>, + + + +

1- 41 f1l W 1

(A 000 O

000 Oo4 C ()(

CD C> 1 00

Io IoooI
coa~C) 00
(A
4-4 1 000 1

I C000 1
(A 00 0

1>, +++I

(L E c. CD CDCD00C0

CD) 00C

0OC 000)

c9 000D
(D) CD00 
0-4 C0Z00

a)o 0 0o 0

1000

I 1 000

( 9 000O 

a) CD00

I>, ++ +

a) 000D C
I 1 000

0)
CD
CD
0D

0~

(0
CD

+
01
CD

0

0;

0)

0~

0

0

0>

0>

C0
0)

0

C0

CD
0Z

+;

* 000 110

I o oC C 0

(A
I4 CO I O 0 CD 000 110

0 000D 0)C

h, ++ .± ,
- °°°0 011

a) C000 C0000 0

* )000D 0

|4 C0 00 0
I 000 I0 ++ 1+I D CD 0 ( 1

(a 00 0 o o o
0 o I o o 1

CD| CD CD

00 0 .1 

010°°O 01

I1000 10

a1)
I t

-H 'H
t o- -
a)a.)42

0
H

(N (N (Ni
0 (41
H~ -I'

---
0
(/1

X
a)

U)

>1

-a

to

( 42

a)
_ O+

0

H 10

I 49

I0

' H II

(O > O

42

IZ -0
r- a)

3 4-3

-* -) U

0 -.> Oa
-v

0
H42W

H 0
(a 0H 0

- 0

41 Q, H

-42t
H h
-a) 

0a)
Ha)H

a)

a )

a ) 42)

H a)

-~ oa
JJ E

-0
ma)

a)h

a)

0(A

x

a1)

X

.ri

a)

H
(a

-

U)

H
a)

co

4-a

aO

H

a4

a)

r-a
a1)

a)
a)r-
04
a1)
4-)

(A
a)
42

a)

4E

P

a)

x

4Ir-

rH
04

-o
a)

01

-Hi
42)

-- I
a)

U)

ao

42
ao
04

42)
a-
a1)
r-a
a1)
a)
a1)

-a)

-a)
a)
a)

42)
a)
a1)

-a)
a1)

04
a)

-a)
-H

a1)
42)

3:

4-4
a)

-a)
0-
a)l
0
(A4

CD4



* N z N
m -- H n VD42 CDH (D D1

CO N CC CD

4- coo C~

H'- N H
4) CD 0D 0 

4 4 HLD CNH*COD N-k

-4'
CC)

42)
CO

04
H -

I (ND CD 1 
4 cI CO CO D CD
4-) COCODN C 0
Co n H N 0

41 00CD0 11-0

E I m *o 11'4 C C C0 HZ 

o I o CO CO C11
h) C C C) CC) IT
E , + + + + * . .

H-4

42

4J
0

Co

r-~

0
0~

Co0
.0

-H
Cio

Hc
Co

* HCDH 1
I CI D C 11

C)m
44 CDCCC

| ) | Cn NC

C I

I - I ) C ) ICSHN](NI

Io D oo IC

z I . . . I

44 NNN C

HNN
C4 CDC C)

II ^ I

I I 1 H Ir)
I 4 -4 ID OC )Io C NN

I) I U0(N f
I N CO

42 (N OD
I '.I oNC

C):>, l + l
'44 CD CDC

C) COO-1-

IC ± I

CD C) CD)

ICo INoooC)CD C,NCD

N H (ooI Ioo'I2 IoCoo4O CDCC

Co CI oCCC) C ( m

'44 CDCD CD

I) CI CD
4-4 CD C)CD

I .E I . . .5i CDCDCD

4o CDC) CD

C) O C CDO
C44 DZ CD CD

Ci '.DCDH

'44 0CD C)
I I Ia

--. ))C)Cn4 (NILooCo (NN]'Nl 
I) I N(NCD
I S eu

I N H v

CD

CD
N

0')

CD

CD)
If

CD
CC)

I--
co

CD

C~

CD

C))

C.0

CD

co

CD

CD

I ) C N -4g ) ( Nu
Co C H HLI Nq r
C ;) * H m N || 1n

I o4 CCD C 11

0 I NCa H CDo
O C) C C C O 1C) | ), 1| I + I +

m E n tn , k

| .,-A v LO OD -i

-1 I O 1 (NCo 1 N]''.0 CD

C) N]'NN]' N ElHHC N 1 1

CoOZ I II 0)D 1 

04U)42

Co_OC

o-4

3)+

-1CD
-CDH >,

Co C

000

H D

0*
0

*0

C-,1

Co4

42)

Co00

"-4 0

J )

E-4'O

~4H

4_ U)

a- <

0
COE'

0

cn

0
420

-o

CO

Co

Co

0>q

H
.-H
,50

4J
CoCo

C)'>C

4'
42)
Co

ol

r-~

-0
ro
04

co
V

42)
0-
Co,

0.

-0
-Co
Co~

Co-H

CL)
Co

R:g

I0

-H
'Co

C CDCDC CD
42 CDo CC0 
C) CDCCD0 CDo o o o
44 ( 0C C CD

C) DCD CD(Z
"-- C))C))C)) CD)

c CC CD

o oooD oD

a) CDCD CD CD

*4 CDCC) D CD
42 CCD CD C,

C) CDCDD CD
CO Co:) C 0 CCu oo o)
'.4- C C C) CD

( CCDCD CD
C) CCD CD CD> + ++ +

CDC 0CD CD
4o oCDCD Co

C,C) CDCC CD

CCD C)D CD

C> CD ( CD
C.) D CD CD CD
o Z CDoCD CD

g4 . .: . .
oI- o 

(Z CD CD CD

C4() CDCDCD OC)
+- +++ +
CD CD C)) CD)

54 C CD CD C).o oDCD Co

C)CDCCD C)CD
CD CDQC CD

0 CD CDCD C)

(a C C C) CD44 CD Co C oD

C) * C> (Z
C4 CDCCD C, D

> + ++ +

C))C)C) CD ())
0 )CDCDCD CD

C4o( CD CD CD
C) CDCDCD CD

S CCC ooC 

1 CDCC
2 C CDCD

1 1C) C c0
co CDC CD
h 4 . . .
4-4 00CC

C) CD CD)
C) C CDCD
A 1 .000>1 I4 +- + C), + + +D C

a) CDCDCD
Co CDCDCl

E~ . . .
IC) CC

CDCD,
CD
C~

CD
C)
C

C))

CD
C

CC 0 0
42 C C C CD 0
C) CC CO 0 1D
Co CC O CD 0

4- lC CC 
( IO 0 11 0C) ( CDC CZ C

>1 + + + +
-- CD C)C)) CD)

a) C C C< ( CDCo CDC o CD C

)CDC CD CD

IT Of O 110

) 1 1) LS) co1) (O

u C N N N 11 

S~~~

-H Z I ': CD H1 E

0
Cl)

0.

co

( 42

v)Co

-H

-- I CDC

UCD

-4-C

0±
-H CH, C

0

0

*4' Co42

4"

~4
0'

v)

r- U4

DJ I 0Co

- OCo---- H 4

H 0

Co) 0

-H 0 4

~42

('K -O

N 0.-

-P o

-,1 °

_ Ct

HO

HCo
OC)

_---4 -Hd -

JJ )
42 Co<

C Co

15 C

C) H

42 H

0
-O
Co

U)
Co

Co

0

H

C1)
Co

0

0

Co

~H

Co

.I,
0

H

C)'
Co
4'

Co

42

04
Co)
0.
C-

C1)
42)
C'o

:>
Co
4)-,

o04
42i

Co

Co

0.

04
Co

-0

-0
C-

h
4.

Co

E

0a)
Co

42

'4-
0

0

Cl)



42 CN o,- w

O (N 00a.) 000 C

A4 . . .~

I N (N
4 000

> I I I
1- 0)0)0)
E C0 C

E . . .
(N4 -- Iv

IN
Q0
I ( )

wI

N

U-)In)

O - o o (NCa) C000 0

4-4 000C 0~C

i 1 II 1-
0 o oo o)

a) Ln o(No C o
04 ULOLf '-0

-4' ;,N -H

@ CD C(N CD C

(3 Ln ar) ) (7)

m OD C\1 

42 1 O H r-
O oC Co 

a-) 000 0l D r
(a oT o CD o

4-4 000C 0; C

+ i I I

-- . . . .0

>1 w 41 w 

g1 (1 LnO ODr

@ 0 CUO OD

fl (N0 a 10(

* P-(NO a 1CO
42 9 nc 11UC CO
0 I 0e 4co 11r
a) I '0 ifo ) 1
0 .1 
4 000 0°

a) U)lr.nco 1r-
0 0L 0 11 co
0f I . . 1 

I )4 N [ 11 '

D 000 C1 0
a) 000 C1 0

rs CD CD O~ CD1
h I . .~ . 1

L4-4 00 ° 1

> I + ++ 11+
C D CD C CD

O O 0 11~~ 0

I 4 Ln r r r 1

CD 0 CDH Coa) 000 0 C

IH 00 0 1

h II I 1 

- 0)0)0) 0)

a) I I I1 1-_ q " -- i 11
0) I n rn 11 

h L OW- (0

I * C r LO (N1 N
I2 v I Co(N 11 )I o 0I 0 ,-H 11 -[a ) 0 H 1 4 4 (N
4-i C4 00 0 1 0
) OC) -i C) ( N40D C CD 0

I> I+1 +

h | rn m cl r

0 ~ c

-4-4 ) (N
0- I 141Co -4 

raS 'S 0 I 0 E1
C0 Z I 0 D0 1 EH

04

U)
>a

42
ar

h
- @

a) +
10 r

0

- .,

n4-
U)0

*0g:

4 El

-H O
>4a

00
0*

0-,1

-H IJ
0

h 420)

142

a) -

0U)

<

- 0

0a)
0

O

4-) 

0

H °a)r

a)

H @
Q2h

H rn
0

a)

-4
a)

U)
a)
.0

'-H

,-HI

-`4

H

42)

a1)

3

U)

a)

42
a)
024

42
0-
a1)

04
a)

04
a1)

(a)
42:

r-
CZ

'0
a)
c0)

.0:
U)
H~

0-4

04
a1)

42i
a)

Ia)

. '3 U) -

ro CO CO N

A4 . . .
4 000

000
>~ +++

1- 0)0)0)
@* Lo C-C
a) LOn cor-

PI . . .
IQ -nm

0)
0D

r4

(N
(N
N'3

cOZ

* 00 0o 1 
a) 000 0) C

(aI 0oo CD

0 000 11044 , ++ +' ),

@ C 000 0

0 000 10
1000 10

CD 000 DCD42 0 0 00
a) C 000 CD C

14 C0 C0 0
4 C 000 C0

0 000 10
a) 000 0 Ci

0 0001 
I 4 r) 1 ) CD ° 1

000 10
a) 000 0D C

I 0 000 0

- 0))0 0)r ff 1ra 000 0Z C

0000D 0Z 4 0 CD 11 o

a) 000 CD C
LO 00 oo01 

0 000(Z 0) C

I 4 .I o 1 
Lk CD Cooo 1 

- )0)0 ) 0)

I ) 00 0 I o 1

1000 110

I* 000 10
I > CD CD C) 1I0 1000 10

a) ( 0 0 0 C 0cI I 0 CD 04 000 0
iI 000 100 000 1 0

I~ >+++11+
I 0 0 0 0 I1

000 10
I* 000 10

m CD CD CD1 0
a) 0 00 11 0

~4 0 0 0) ( 0
I rri , o LO OD 11 

1 000 110
> ++ + 1 +

a000 10
0 00 11

-H'Z-I U)U)) a)1 E

-4i
-Hi
0
Uf)

0L4

U)

42
a)-C

-- I

U) 

-40

00

0*

4-4
N' o

142

a)

-HO
)o

jv)

0

u) -H

>a)I 4H4

0( 4 - r

OH
NJ 0

E 4

j P42
- -O

- -0c

HO 

0:-,
a)- 420

-H 0

i 0
-) a)

'a)
h -H

2 o) a
J 42

0
0

U)
a1)
r:l

-4
0
x
a)

@
0

C-H

o

4a)
-4ao

.
>
rH

U)

42
(a

04
rrS

r-42

0

a)

'4

@

a)
04
a)

a)

4J
(a)
a)

4:

4-r

i-:

0o

rr.0
0
(a

JJ
0

rs
0

-H

F-4

'0
0

(D

> 1
co

.0
42

04
rrS

42

-0
a)'0

-0
a)
04

a1)
'0

04
aL)

-0
'lS

a)

~0
a)
04-

(a

L-H

0
P.

co

a)Q

)a)

) E4

CO

4-I



. U)'r- 0
42 r-o~' 0')ci C
O co OC lN O
(a ,n) I N O

W 000 -H
O000 0

> +.+ + +
a) >)Omr- co
h4 C\LCIcO co V

' 0 

. - cO - c
4- Q0 CO m ah

0 C400 r_

U) 000 O

4 f' N 14
14 000 O>1 I II I

rncr-c 1) L
U U) C)ar- I-

14 ('D N) -O

| OcCIJ)N C --

C ) 000 11 0
W11 0 0D 04 11D 00 0 CD

4-c 000 0

>1 iI 1 I1 

- -I o Ln v 1
ED - CD co *n1 r

o In o D 11r

E-- mrl. .) '.)

'IO> CCr) U)-

U) Io ) 0- 1 rLc
Ucc1')cc c 1 c

*~ C)cr'C--C C')14 CD C) C C --

1-c . . . 1 

I+ +

a) LOcN[ 1 l
14 c)OU) 0c0\

I ) 00 0 o 1
I A . . . ,
tq-4 000C 0) C

14 000C 0> C
I , + ++ 11+

01 OrCD )~ C')

U1) C)00 CDC 0
14 00C~0 0D
0

42 CD NNC C')

O - - D 0 -4 co
) 000 CDC 0CI 4 E . 11 

I .N - -
11 000 0°

0 U Cc O 11c 0U oI1N CDo
I 4 E I -- - 0 " 11

I cN I -- --

c4 NO 0DCD C

42 * |cocN (O || 

0D ODf CD C--

N i 3 O ' 0
I N v N N 11 )
I° I I In 0 1i

i +1 +0 EU) ccN OO cc1 
I 4 I )C)) N,I I + I 1 

0 11

0- H U ) 'Lr)c -14X
'00U N NN 42 
(002 I I 1I 1 0
0A;Z I 000:D1 EH

'a
U)

f U)

( 42

U)

C,

04

A-O

'0

4E-

0

10

00-H >::

04'-i

U)0

-HO

4 0
00

~-4

0'Or')

H VI

'0

4- =

42

'O(
H 0d

0

u

0(0

U)

0

3 o

4-E0
E-0

v4-H
'-4

-H 

--U

*a1-
Vch

oc-
-H>-

-H

U1)
U)

co

U)

.0.
42)
co

a4

42)

U1)
'0
UL)
04
U1)

14
U1)
42
3)

42Jv
U)

Pi

04

0
'0
(a
0o

.0

1-4
U1)

42co
v)
iU

'CcC

R

O 000 C)
42 CD00 C CD

(o 000 O

C) 000 O

Y4 oC CD 0DC

>E + ++ +
0d 00 0 

Q) 000 0

14 000( 0~C

C) I O 0 CD 0 Z
co ooo 11 0

C)00 0)C) Z
~-4 000 C 0D C

W 00 O0 110
-Oc 0001 0

0w I O O C1
000 1 + C1IZ CDX 11) (

C> CD O ; O 1

I 000
42V 000
C ) 000
Ui) 000

I 4 . . .144 C CDC

CD CD000I 11000

I 1 000
>,1 +++
I I l~ r i,:
I g C 000
U CD 000
I4 C0 0 0r E . . .
I I CD

110
110
11010
110

110
110

C')

110
110
110

11 

0 0 I CD0 0
O OO 0001 0

1 C 0 0 D0I IO O~ 0 11 0

14 000 0CD C
> + ++ +

-- CD C')C' C')

U)000 C 0
I4 0 0

"O 000 CDCD C

|4 0 0

U) D000 0> C

14 0 00 0)

CD 000 0D

U) 0 00 0

IcIo o~ o CD CD

14 

44-4 000C 0D C

>,++ + +

I- W r' II oo 1

U1) 000C 0) C

H o , L oco -,

I- mrc' IU) o1 

10 NNN 42J
I10 I I 0
;z 00 H 

*,1H
0
Cl)

. NU)".O
O N O O
U C 000

-H N N
1-4 000D(Z
>, I I I

-- m )O
U) uD )Hc O
(1 U) 'J1-D 

N4 3 (-4 U'I

N

1-0i

0
0

C),

'1~

U)

U1)

.0.
42)

'-i

-4

-H

0

0

'0

coU1)

x
0

0-I
0)

U)

3

-4

(a
.0

U)

U)
.0
42
4U)

m

0L42

0

H

ol

V0
-0
U-

04
U)

14
(a

42:

42

U1)

(U

42

0

r-
04

(U

r-
~-i

U)
>1

4J

- a)
)-4

(0
-U4

U) 0

V+

CD

co

Or1 1

H O

- 0

00
0*
0

HIIH

3 0 

> U

U) -Oi) o0-

-T 4-44

-H W1--cc-
-H 0

420

U 0-

HO 

C'41

o 2 o

;11 4n )

0

H O

-i U c)

O O4

_ )
01-c 

-_ 0

II U) 

1cn
r0

0
14
CD

U)

U)

:3
.0.
4i
Uo
04
42J

U1)-0

0

Q,

04-

U1)

04
U1)

42

0

:3.U)

*4

'0

U)



. oLn u)
42 O.1-4 L0
o NDD
CO DO(~(D
$4
4-4 C:)C)O

.-44Z N N

>1 I I I
-- '.0'0U)
Co -q 00 m
$4 . . .

(N -4 IV

1-H

'.0

0
-H

IV'
CD
0D

N~

o CO C) CO
4v k. D O r7 
C.) _-IDD -H
o D o ) o 

44 CDD C' >C

4 I ITI I

E NU )In a)
Co NN o ) s
$4 NU)'In '.E0 

-IN9 N -4

o CO-H a)
4) 9o -H r'42 '.0 C - Cr-

o ooo o
Co I o DD C)
$4 

44 ODD; C C'

$4 D CD C) (
:>1 1 1 I1 O1 

0 LON '. LO
Co I o o 11oCOD

In.0) CD.0r4- 1 o~ rn n1 *

E '.m * In 

I 4 CO D CD *n
C I I C

O- DD 0 CD m C

$4 DOD3 01 O
, +I + . . 11 .C o In11 o

$4 IDU) o 1

E I N> ' )11

C D C D CD

u DOCD 0DC
co OD o oD C)
$4

44 C ODDC C)

O) DCD C)
$4 OD D 0D

>, +++ +,CD
-- 0 0 0) 0)

0 DcODC C)
CO Do C ) 1o

$4 DOD 0: iOnO D °D C)

I4 O O 0 N0

o I.D, o )1 

I I

44 DDD 0

g Io on o, 1 o

$4 Do o 0 1 

II) C\ 

E~ Ir .. 11

4J DOCN 1' .

CO '.10-oH 10c

ns(O (D - 11 0N

$4 '.000* C O -O - C)

U4 ( C) CD- CD

C o 0-H-unH 1 N

ND 0
I 1+I C co o 1 +n

Co I ') 4 (\1 '.0

$4 O N N 0H 1

0~~~

S EN
1H U)'1 00lo
IH NN Co 1o
iC E N 42 a 1 

I E I I 0 1 
IZ I D<OG 11

'a

U)

C o

r42

04

U) O
O+

CHO$

Co

( JJ

-a)

-H >,
N

I0'0

0 4

0

-O

C4-)

>42

402

Co

Co

W1u

0

4-H 

u H
'-4 

Co

-4 4

0

E-

0o
4- 44

- E)

Co$

Co
U)

4'

Co

>0
:3

42

Co

-HZ

-Hi

I-4

-Hi

z

42
(a
Co)

U)
>C

.O

42

Co

42

0
Co
a,

Co

n4

C-
-0

$4

42
Co

4n

Cor-

-4

0
Co5

.0

44

$4
Co
43

Co

0I
-H-d
ns

4 Ln rn -

h1 . . .

o 000C'

C) 00 

$i4 0~oODO

o z r r~rCo co -- U00
$4 m'.0a

CD
C)
CD
C)

-H

0

N
N1

OD

. oo DD o
42 CD C D C)
o o oD o I 

Co ODO O D O$4
4-4 C)DCD C CD

CD r-O O r-
$4 CDD C) C
>, + I+ I

o C)o D N o(1 o (n Co r$4 CZ) ND cN
E= . . . .

O (N O (N

421 000'
C) (DOCDCo IoDD
$4

44 DOD1

0 r- 0
$4 CDCD C
>, + I +

0- DND 
a)oC 00) C
$4 ONO

5 I . . .)

0 I Co

I .-4 

C)

CD

CD

C)

(N

1 

I* OD 0 01 
42 OD CD CD
ro CDCD 0Z Z
z A . . . 1 

CD 000I C

44 D ODC CD
>. +I+ 1

O IDO CD C D
Io o: o 11 .

$4 I o CoD on

C0 1 o o- 1DOD C) Q (

u CI ° , CD ° 1142 ODD 1 0
co 1O o CD 0

44 DO ) D C,

DO C D 0
$4 DOD C) U~ C )
> , + + + 11 + >1
Co C ODD 0D 3.
$4 ODD~ 0 42
0 1o 00 C1 0 S

O D 0D CD 0 4

42 (DOCD Co -
Ud (DOCD 0 D
$4 . . Co
4-4 ODD(Z C) ( 04

Co
CD UL CD 110 0

$4 CDO 0 C
>,+ +- 
- r) 3o rZ 0, 0

I oC Dn CD LO 

$4 CD00Z 0Z 42)

0 0 01 

D).0 CD I Co1

-0

42 CDCD CD 04
O OD D C) Co 1 or

Co DOD 0 '0
$4 *'. 0 

4-4 DO C D CD -H-

$4 CD D CD Co
* I+ I 421

Co I oo CD '0o
$4 DID 0 1-1
0 I o o 0 11 ° H-

D:)r- CD - Co
Co ~~~~~~~~~4-4
'0 ~~~0
H U)'LC)O3 -H)

TO III o 01 o 1

Z I O H 0 1 ) 

-,,

0
o

--

*H

4- 

U)
^4

-TO

0

O0

4-)

Co

4-C

~4

> >,

U) I )

---1 0

00
0')

0

~4

,> CoU

04 

4-) '0-

,~ OC

Q) 0
$4E-

Co 0

Hd 0

~40

-H))-

0-U
_ O

EHCo

07

0>E

* E.

Co oW

- 0

11 U) U

Co C

Co 0

04 42
0

42 F-

0
-0
Co
$4

U)
Co
-d
'-4
u
Cox

0
42)
Co
nO

-H,Co

U)

Co

4-)

-0

-0
Co

$4-Co
42
Co

42

zo

Co

42i

v

Co

n-
0
00

0
.H

-L4

ro
F0

0
>-
0
$4
(0

'C
-c
I)



* 1-k CN
42 [- I LO

(O C) O O)

4 cliccc
H CN CN

> I I I

Cd [d
Cl NNN
S4 rn (1 m
Pd .

(N H I

uC)

H

CONcc

cci

. (11 I- cn0'
C N> )C CD

Sl . . .

C Cccc co
Cl~~~~~~~C

H H(NN1 H
-H Cl O O 0 11 0
Ez >~ i I 1 

d) >(N N 1co

H1.OC\N1 H

* CD CHH
O(1 000
CC-I . . .

(N N NCl1 000
>1 I I I

a) U-)N1.D0:
' OD CD CDh IcoO E-IT . .

C'
co
CD
cc

co

1.0

I CD O D -,O (
14 ) N 11 m

I O s co D1 sco ~T Cc C 1.0

42 4 0 1C0 0 ° CD

Cd 9 0H0H 1 0

c :>, + I I +

Id E Iw 0N 1 N
I 4 r- r--1 1 -

Cd \3r- '

-d
C:
C:
0
C4
U)

I0

-H
'0

* 000
4J I 0 O O

O C 000
Sq . . .

C1 000

C 1 000

OD 000

cc
cc
cc
CD

cc

(CD
CD
C,
cD

* r-I L ifL C--
2 zU )NH cc m

(a C 1.0 H CD C

d cccc cc.

-cc c c c c c)

(D c c c c c cI' c c

i i IIo 1 

(D l n o llo

- (N CD tN (CD
Ed I u NIC) H)

I ' N . c c N* IccIC9cc 1.0

On cc cc cn o 1 k

I O H cc11

> 1 1 + 1 + . . .
Cd >1.C cc 1

Cl I C) c N 1

I C ) H c c 1 N

C- N N N 4 2O11 (

C: I I 0
) 1 9 u nC O H1

4-

In

12>1

(OCd

O+

-CO
Cd

0

4J
-dO

H 4

N

U) 0

-HO

H cc

o c

ON

0

-d

In 

-H 0

C:C

H 4
0

-o
0,-

-C'
U)

Cd

42
(a

-l
H-

.H

42
Cd
Cd)

U)
>1
(a
'3:

42)
Cd
04

42)

F-d
C:
Cd

04

42
C)Sq

o3

42

C:

co
Cd

C-Hn

C4

42J
Cd
h:

IC

'C
aC

Co (1 r- o
42 >Ncc o
O 1. (N O O

0- 0 C\l (> -O

0- 100 I O

u- r- n CD
s4 co I

o~~~~~~~~~~~~~~~~~~ccco ICO

* cc000 1

4 0 ) L(Z (N

I C) I ) CD>

C ncccc

I A C) CD -i
I n co 0c

I 0 1. N0

Cl1 00-
I1 I zACl ( -1.01I UC) CD 

420 000'

44 o Cccc
Cd ccccc

I rn I z e .

Cl C

411 0) 0 0

42 0100

I C> N 0
I I

.-- (Cr -r
Cd) Hr I1r-M

Cc
cc)
cc)
cc

CD

1.

co

cci

ID

U)'

U.-)

cci

(Cd

'.I

Nr

CD CD O) CD 1
C c cc O C1

CD 000 110

> + + +

CD C| Ooo C1

I0 1- CD 1-1 

- Cd4( Cd (CD
Cd cccccc cc

4- C 0 H0 11 H

LO co cc CC
>1 I II C 1 

- I CrCC C: d1 1£
Ed 10ccr-c [ co

-i I C\l m0k 1t
4 N .I.' 10

C D C)1 S

CD Oc c N
*a I co co o cc 

W1100 0~ 11 

I LI 11 
l - i - - -

co ccccH cci
>1 1 ) 1 00 1

n I (( (n 1 co

Cd N N 1N

'0 111
' 0 | N N N 42 E

I I 1 1 0
0 00I D D 1 H

-U
0
U)

42
CO
a)

: '
U)

4._ 

Cd

-C

42

01.)

CdCoU)Cd

QO+

*H O
o c
00

0 -r-I C

u-fIj CD4

42

> C

a4 I rU

Cd C:Cd

CQ) '0

0H L k
O

'H 0

.42O

-HO

4-) U)

(Cd Cl

0

00

HO

u)

_d O)

o Cd

E- 0
II ) 

Cl 
- Cd (Cd

42 I
Cd 0z

0

co

0

Cl

X
x

In

Cd~0

H

4-)

co

Cd

H
42

co

-0

U)
>4
Cd

-C:

~4
Cd

42

00
Cd

C:
-0
Cd

0
-H
42
Cdi
co
Cd

In
>1

'3:

42
Cd
04

42
C:

-dl

0.-
a)
Q0

-d
C:

m

42J
r:
a)
C:
Cd
04-

-o

0

-H
-4

Cd
42

ro

co

Cd)
4-

0

3d

C:

C)-

-cn



. tO L r-

0 (NOG 
ro (2zoD Z

U)4 000 C

H N N
A 000
>1 I I I

) N O N04 O H [
0 . .

N r N

42)
0

:4-4

a1)
04
0:

02
-4
N10
0~

(N
LA-,

(N

Hir-t N1 1
V 0 N 1-
C 00 H000 O
000 0
OC 0 11 0)

I I I I

r- Lfn c u) 
,-I HNO k [-

,--I lN HD 1

I N o 1 co
42 Lr h-H -4 r-

U) 0 0 0 1 0
>- I I I I
0 000 C-

E n I ZI ° Q01O N t2) t o
01 I Ll l_OC - H

I 0co> 11to

|- r-N | IV

o -I 4 mr n [ co s42 IHHO O 012O -O r- 0 0
U) CD U4)

I 0 1OHH 0
> + I I +

I E ) I rr N D T1

0 0 )tO 11 0 E O . . .|0 )N17| 

* 000° 1 04J 2 0 00 0() ( 000 0) C
co 000 0 o o

0000D 0)(

:2 + ++ +

0) 000 0) C
0J 000 CD0
E .* . .

~4C) f)O CD N

*- II I I

a) co-n t o

O4 Q U') O l 1 1 0i Io L N 0 1 

* I N N |n
U)I OHO N 1

OD LO '3I1 co 

:4-4 D 00 0 

I>| N C + 1+ +
| 4 CD) L )

0 NLIO O0 N1 

I l 1 °1 11 
, 1 0L 0 0

*0~~~

I 0 I I I 0 1I
|z 0210 H J)i

4-

co

04

U)

^O

.0

-,-A

42i
-O

OU)

U0

-a)
-H O
0

00

0

0

4-)4

42
4 U)

0a

U)0O
>0

-HV

VU)

Rq-1

0

EO
-Ol
04-H

-H 0

0)0

H O

V)00
-Ha

42
OW

-I'
U)

U)
3

4J
U)

04

H

42i
JJ
a)
X

U)

42
co

42)

a)
04
a1)
04

a)

(a)
42:

U)

42)

0

024

0

-0
ro
U)

.0U)

f04

. wr C)o CD A- T* ~00 C0

O CO N 0:2 0
U( n NH O

4- 000 H

> + ++ +

a) 00 ND~,E tno0' 0 ooL n o oe r
z4 kD OD -r m

E4 . . . .

U)'HH r

'31 ) 000 0w
U4 000 0)C)C

W oo I 

s4 oI) co In sr
E or N N to
a) (:5- 1 1- N
0 toNLL I -
E0 ou 

* I- 40 CD D

U) 00 0 CD

:4-t 1 000 0D'° I °°o 11 

a) LftO 11 N
E |rDNtO s1 

* Ln Ln Lo 1
V I ) C CO C 1 
°O 00 C0

:4-4 C 000 0~

" I O O0 1N

0D Q000 U 0
0 n- O O0 0O

| N C CD to
Ll CD O COD 0

O 00t0 0 11D

U ) C> 00 0avo CD o CD CD1

:4-4 ( 0 0 0 0~
:2, ++ o + 1 

0) 000 C0
CD 1~ + 1 

E Io CC CD 11 

E I~ C^ . 1 * to02 co11N
V42 O HO 11NOIOO 0001 0
U)4 000 0))C04 D CD 0 1

I >, I II I OD

I O t0o)N n 1s
0 S N I 02mn11c

I 0 * . 1 
I A to 1 H

C) 0' ' LICD )

04 4-4 000C 0~C
a)

co o4 ID Cr CD o 1

Ia) v WI I I I

I Io o o 11 co

a) 0)0)0a) 0)
k I4 o o o 11o

o0 Io
0 | i | 2 N 1 D ||2

. . . 4110~~~
0- H ILl0 Hn( n1
-HH N NN U) 
(U )0 I II11 0
OZZ 00 H D' |E

U)

U-)
:2

04

42)
0

r-

0

a)
04
a)
0

co

0

42

0

a)V
0

a1)
04
a)

-0
-H

0

42
U1)

:4-4

0

CI)

-,j

H
0
Cr4

2Z
-Hi

U)

U)

- .0
42

a4

Q)

U )

-H >~
N

U) 0
+

HOHd O
00

0
_- -Hi11

CoO -dr

42

;> I

0-:I '0U)
0) -HO0

g H 4-)
>0

04 4-
a) O
..- 4 42

0OL

H 4-44-

40

- -O

Ln m 

N -42O

(-Ha

U)0

0)04
O- 000

H O

4-)

4jU)

0

44 2
a) 0(1)

42 U)

Q) 0

a) )

0 Hq:14 42

42 H

0

U)

U1)

-0

C~)

0
-H

U)-

co

3:2

42

42

a1)

-0

a)
42
U)
U)

42

42

0

-H

42J
U)

Ha
U-

-0

0
U4

CI

-c
a1
a)



f,

m0
m

10 N r m 1n N
0 1 00000

+ I I I3 Is Is+4 1:1ww1
C) r.)U) m c
o Q0 c 0 'Ico

o I' 04r rn

N |N v 0) 0N
O 1 00000
+ I I I I I

oD OD co, -,v co Q0
oD Ln oD r- Ln
O U ) O-) N U)

O 100N04u

+ I I I

o |r co CD r~

-1 1 | 10Lf1 tU)D N

O. CD O CD CO CF) 

oD < or) coD co T

C O O 4 -0 N1CO

0.4 CDCC 4OD0410c

.5 , N 10 0 1- 4N

UQ0 0 0 000
E + I I I I I

-gd "I lw 'I X 

-- in i z3n ninOD
-- 0 -m04.-4

° OD r~ < r o c

a CO CD CO U) CD C D

C° |0 N -4 r aN>

(; O CIO O~ O O\ OD

(40 C\ 100000C (

0 + I I I I I

0 10-4 w' 004 

CD |T O NN r- o

CD 010 C> 0410zTCD i I a I N I
C O) )C) C)

10 In N Nk9 r

°D C| C D CD O- N

CD0 N0 040

O C 000 C
+-I I I I I I

() U) C)U)CD

(10 C1000 CD1( I CD 0cS C

0 C4 -, 04D004

0 N101.-N
0 II0.- I

o4 I ( I I

O I404 O O004

42 ° D 2) t 

S O0 ++ ++
0-5 1 n n i 

014 .

0- N I _)
(4 I O (0O -0

(0- I I I I U)
04 oo:o00sz

-4 N 1-4 1-
0000

c I co -I I"
co 10101N -4 N

0' CO CD X

100 .- .04

LO1 I 10 c
'-4) N n
0000

m CD co

I I I 

U)U)U)U)C
1 0 N v

~. . .4 (

N 1) 1-4
0000

II I I

co 'T LO

Cr) D CD CD

10 N 04 1

C. .D .D (

0m 4 CD 
00 00

C) CD CD CD
I I I I

- -N I CD

-41 . .- 4

00 00
I- Ln

U)U)U)U)

r0 N 100

CD Cs) CD C

I 

O N 01) 0)

1004010

CD10 N)

0000
I I I I

X. X' 10 a

Ln mna (N

-4 . .-4

00 00

I I
I))UU)

C\] N N CN

~. . 04 .
1000410r m

<- 4 04 <

000o
000l 
++ + s
000Z a
000 u m
000 c a

-4 .4 .

.50-D rn

1010o
oo o i
+ + + U
I (000

NSi N N N

N I I UI
0000o

024

(z C) rZ (D CD C) m
000000 -

,- I - I OD r I -l' -

rQ U- CO r- r- 1 H
corn-sc cr

m~~~ 
.-41co .

C) C cD Cr C <D1

I I II I I

0 -(N(N N I

CD D 4 -4iC 0)

I I I I I ) 4

OC) r- DC co OZ _q ah X

Ln N D IT r sn

, w C-~ 4 0: )>

..... .5 101004 42

-i Un CO CO) (N -

0000

C l _l Ol W W ia..

0- OD-4' ( 404

o 0c

IV 0-(N--4 o

00-4.-N S u t--

o cD o co co 4-4 

00

H <9 0 H (N 0 V-

o o--o r- L - _ (

CD C _q-(,1--4 50) (
I I I I I I4" -

)LO U) U)U) 0. 5

O)_q LN 10 42 I ~
- r04N404'r' .- I 4-4

. 4J

.-- -- (0

OVI

00-4.-40 ~~542

CDmv CDC D C~

U) C) U) CU CD -I

CD CD CD CD cD 4-) 1

(D CO C D CD0 Q -

0 r-N.--4c'4 ) 04

42a)

rco 0.-4- 40 (S
I I i I I o-

U)U)U)U)U) 0

O 0.0o CDlCO OD 0)
10-4N10 0 (n(N 4 (4

00

042 
OO 001100 00

U)U)NU) .0 ( 4 S

-HO
E 0

Ioo 11(00 .Q0
+ + + + + 11 04*s

X >1 X r 10s 
11040000 00

(N (N I I V) .o0 
0000 | s 2-l 4

() |N 1- C,10 INOO 4 1

0 1 04 1

CD I ) v 1 1

O 0 1 1~

N" N .-- 4Nl
C) 0 00C
+ I+ ++ 1

CD I > Cd 1O) C) U) Ni

(DI m cl r-

0 101004 1

-

C0)
-H L4

E

42 -4

-H +
-U)

0 0
0

ON
-411

)

-H o)
0 0

U)1 a
to

-3 0
C4-5

0(P0
0-H 

-H (

(0

0)(

N N -4N

+ ++ +
01 1 3 10 . H

CD4 10 r -4
O~ I C^ 1

I-i N'-4 Nl
CD 00 0

0 1 OO0 11
0 0OD - co
0 C)00

10 I O O04 1
N.i--I N

+ I+ ++ 1
C) C)U)U 1

C0 CI -4004

0Z 0')00 

(D kO r r 1

U) in nin
OD |N -i N 

O I 0O04 11

0 (D CD C1

0D r 00 0oC D o )r) r 1
-i I n Ln r-O0 1 010 1

-4i 1 0D 1 0 - 4 

( l

UZ)

-0 O l

-H

-Hl
0---

0 
11

N (- N Q

C1 CL) C,:1

0 4. N4 

.-40CD04

N" N Nl
I I I
n 0 n

0-Ho

0U -
C.) 04-H (0U04 0V
-0 3 A(

-44

-5 +
0)- C C

0 +-H

0 0 1

40 -0 -0 0Q

.-H (: 40(
-H 0 0

co t

C C 31.

^I 0)

U .) - 4 - 4 - 4F

c -H 0 0 

4004
dl 3 o

U) -H 0
0 (042

-H o)
2t E0E

(0-H 3 3

O 0 -H (0

3-<
O t' 4- 4-

0) 0 4-)

t-H II I

E t -5(0

0

--I CD kl
E~- 000iX 

42- I 4.-41

C)()C04101

X 1 1 |

0 1 010'0-4

XJ N . - - 4 ' - 4 1

U-) (7 LO 10Z I I I 1

| N Iq C"
-H O D0 1

-,1 m I n+1

04~10 CY'

U) 0 "

r- I 1

0- 0 00 1

,1 1 0 10kD 

0Y I . .I
U) 1 01 04-4 1a

-H (45

-4i (0 0

-I-H

01)

-0

o 0
CD -40C

+H +

* ,-) .
0 o

0 i 4 0
oo 0

. . .
-4)0 CD1

(' CD ) 'I

I r Ln co

I I IN N N
I I) I)

0

$42

0

a) C
0

.5

~0
10 04

(0

U) U] 0

'4 0>

(0.0

O O2.

co 42

E -14

0).. 0t
0-4

1 tO

- in
(0 

_) (0
4204

-' 00(4

00
0>,C

0) -I( (00f

I1



cn o, n CDN ONO
+ +1+
CD %D a)OC:) )E-)CmO N ) N
O O NO

N NN O
O 000

+ + I+O~ COI NF0

C n In

C) 0or-OCo
N 0n0
O 000+ +I+

0 -H N 

'1 ODU)1-0 000
>+ + I +

N ° C'

-_A OLUC)O
420 CD 0O

.+ + I +
-rM'i mi 

-0 Lfl0 Lf
CDo CNcoN'

-o oo r u

C) (Z ) NCD

+ + I +

OD m Cj -

O C D Q0

oD~ aa1 co 

<n 0' or)

000CD

O 0
O 000

0~ 0 CD

+ +1+

O U) rn U C
O4 CI N 0

O 0 N0 

O 000
+ +I I+

'42

00

O kDHk

00
'00

ri 00
m ..

A A

C:- t0OC
0- NC N 

z D:-H im snN NO- NN N
IIID 

N LN) N000

C D CNC

I I I

CD: CC: 0C

000
N 0 

m OD m

rn >r

000

0I IV
O) 0 C

N> N 

L1 O <N

000

II I

N n

N 0D N

Ln (N Ln

I I

0>0

NZ -( 

0 CD

U)tDU)

000

CD CD CD

N N N

0 N 0 
0 H 0

CC Co: CC

0N 0 

0 A0
N00N

0 A0
N00N

N .'

N N O
I I CI

N :0 N
000
N 0 N

Nv E' N

,A LO -A
C ) CD(00 0
Ln m tDo

0 N O

N 0D N000
00 A
r v b
LN> Nr- v r-

1- N[

I- IT I

C" - 0 I

A N A

A N 1

000
CO m CO

O n COiu-
I I
0 N 0

0 . 0
A t0 A

A 0 A~

Q 0 (n
CD -A 0~
I I 

N ( CD
N~ 0~ N

AY)NA

C ACN

090

CD C 

0 N 0

0 ~H 0
I I I

-d N1 -

> n>

0J N0 0.

N NN

la r,

0 -H 0

0 N 0

0H0
00l 

00
A A

10000 
000

N N N
I I I(00(
1D 0~

C) D C t

AN A N

00 0
I I I

> 0>[
Q0 " 

01 N 0<

(Z) CO CD)

(1 O )m

N N O

c) Cs) -I

I OI 

Q0 --I Q-

N 0 N

N N N

0) N 0C

II I

Co srco

[CD [(0iC)

C) C) m

0 LOl 0

A) 0 A

I I I

C> H CO

C) A0
C) C 

[CD C,:C

C: (D 

000

N N N

0N A1 0

0 N 0

Ol rL rL

> A>r

0 .-H 0
Io I

N) N N)

0 0
0 0

01000 V

000
I I

0) --I A4 0

N1 C0 0D 0C
N 0 N) .

+ I I +

> > co r
> > 0D CN

(N Orn ur [z

1 N N >

0 N N 0

+ I I +

> CO N 0

r- r- 0 0 ccr co .o Ln

CD UD H C)

A N A A0- 0 01 0D
O w OD

+ I I +

N A 0 0
> 0 o 0 o

Ln m C OZ

0Z 0 0) 0D
+ I I +

0 Ln Lo 0C

co ) coO 

C) (1 LO CD

C) [, U) CD

0 0 0) 01
O O 0 0 1

+ I I +

N 0 N N
0O N 0O1DQ~~~~ 11 o 

l N 0" C \
0 N Nr 0 11 
0 0 0 1 0
+ I I + ~
N 0 > N11
co ~' 10 0: 42
LN 0 N 0 1 

* * * 1 a
A A A A 1-Sc4)

m
0 V 0 0) 04

+ I I + 1)

CC) Cn C: co 1Nf > 0 N0 424
0 N 0* * * ( 1 0

A N) N 11

+ + + + 114

0 0 0 0 C )

0n Ln Ln c0 (1 
N N N ~~~N 4-)J

[C) [1C N CO | 
M N N\ 6, 1 
N I I N 1 .

1 * C4

00DC) )C, < U)
C: >

04 I 0 

O 4t

0 Cb
~ 42

-LO 

l..I (00

C O O-
.,{ (14

o O

-~ A)C:
0

~C :

-4 0o

o (0

(1 -0 rW

t) H



(N -q N"H

c' ooo
+ + +

0~ cn00 Q0
0 000"r
oD rN r- (
oZ 'O co 'IO

(N (N0(

O 000

+ + I +

CD zzr (D.,

+ + I+

O t0Q

O HH

CDH CC n) (

-H (N
0 000
+ + +

-O C N 0(
0(N O N-O'D

C r CD CD CD

-0 00 0
JJ-+ + I +
*40X Cd 0CX

0 0

,o co or CC)
(D C:)r

U]O <N00 

(Z C) D C D

+ + I +

CD co r O0 0>0 clo (' ) HO .

+ +1I+

CD CD CDC
0 (NCD N(

>0,
+ ++ +

io ooo0

0 (N0O(N

42

00(
CD 00+ 00

m . .
-H -H

42.0- tr0
ft-H (NC(x

ft I I )C4 N D W

C _ CS (N (N(N
0 I :I
Z 000 :

000
CD(N (N

(N -HC

(D4 r- H

CD 0 CD

I II

C) C) C))

rLOr
LO r n
(N r( (N

N) (D CD

000
(N (N (N

(N (N000

CD D C))

-H -I IH( 0 (N000
Ln Ln Lo
Ln C)o L

(N C> (N

OD00

(N 0 (
I I

CO CD Q0:

C) C) C)

C, D (Dk

(DH CH

t9 0 t9

(D C9 D

. .CD

00 0
00 0

000

00
(Ni (N

000000
000000000

000

C CDOC

C\) C\ W1

000

(N (N N
(N (N
S. IC

00 C-)E

(N 0- (N

,-I CC)

>l -H I(N ( N

r- r <(n 0 *n

(N co ,

rO I 
D (N CO

o . 0

CD v w

(N 0D N
000

N (N N
000

CD -4 (

0 H 0

(~CD (N

( D r,C

D 0

CD (ND

-H D -H

C> C>

lD n ll-

0 s-0

0 On o

O(N OH

000 

000D 

000
000o
000 

000
000

00

(N . .4-

00 -
000

(N (N (N
I I U

ft Ct ft

U9 YD YD

(Ni 0 (Ni

CD Cm' CD

000

(N 0) CN

C> C- (N

(N 0) (N
( D -qC

(NO (N (NO

I II

*nm CC)nl

koo

anO 'ODCD -4 C

I I I

CD -H ()

0(N 0 S

(N) 0) (N

o H- o

0 D 0

*I I In

(H CD

C) (ND(

0 -4

C C)r

Cn C\lD

rl) m ::

000

(D> (N x

N r N

I I I

000000
000
000000

(N (N -.

Ia Cal a

00 V

000
-H

(N (N (N
I I In.002

0, (N) () (D

+ I I +r coD n (Dco) C) C)) a))
O L O N - 0i

OD Lo r (N (N U) 0

(D m) m 1-
(D 0 0 CD
+ I I +

LO (N ( LO
O *n Ln r-
o' Jn Ln 1--

N O ( 

+ I I +

(D CD) CD C))

r co (N .
(N (N (I
-4 0 r- N

O m (N 
0 (N O -H

0- 0 co C\
+ I I +

C) CD C. CD

+ I I +

cn co zr r-
oi Ln CD *n

>n (N 0 (

0- IT (

0 (D 0 0
+ I I +

( N 00 O)IZ -1 CO 11)0 OI 0 (N .0. --I ( IN
N (N 05 1 T

-H

0 (n Q0 .1 -H
0 0 0 C C)
+ I I + 1
C) C) m m )

(D C) CD I3 11 

C 03 CD 0CD

C) (D (N 0) 42
C:) (D C) t91o s

> 0 (N 11 
* ft 1 

(N CD -4 C4
0 0 0 0
+ + + + ft

(D) (D) C)) C)) 2

0 0 0 0

(N 0 (Ni 4-

(N 0 0 OD

c

040 0 0 0 11)0 0 0 0 11tX
+ + + + liS,

0 0 0 0 11

* 0 1 

(N (N (N (N 112
I ~ ~~~ 11

0 0 :0 0 11)
-H

(N (N (1 N OD -H 
(N (N (N (N
N I I (N Cr [:
I ft O I 1 

0 PJ~ ft 0 11 a

,-HO H

T4

0 f

1> 4

_ U 4

C/ I C)O
f 0 H

C) -HTI:

~ ft4-

; C)

O 04J

ft C O4
-H Oft

(N -H2:
OCO

- -H

OC)

z
f t

f t -H

-H O

D000

IO C)

U)

11

-0
0 (1

C)

CH

o C)

1 44

>0

0-HfO -H -H4242

x *a

014

n 3
Oft
-H 42

0~ 


