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EXECUTIVE SUMMARY 012612

This Remedial Investigation Report presents the findings of the investigations performed
at four sites which have been designated as the Group 1 Sites, Longhorn Army Ammunition Plant,
Karnack, Texas. Longhorn Army Ammunition Plant is located in central east Texas in the
northeast corner of Harrison County, Texas. Its mission has been the production of TNT flake,
pyrotechnic and illuminating ammunition, and rocket motors. Group 1 sites are identified as
follows:

Site 11 Suspected TNT Burial Site
Site 1 Inert Burning Grounds
Site XX Ground Signal Test Area
Site 27 South Test Area

This report presents results from investigations conducted during the Phase 1 study in 1993 and
the Phase 2 study in 1994, by the Tulsa District Army Corps of Engineers.

The possibility of contamination at each of these sites was thoroughly investigated by
taking samples of soil, groundwater, sediment, and surface water, and testing them for volatile
organics, semivolatile organics, explosives, metals, common anions, pH, and conductivity. Slug
tests performed in the monitoring wells at these sites show permeabilities which range from 103
to 10* cm/sec. The groundwater horizontal flow velocity varies from 0.04 feet per day to 0.26
feet per day across the sites. The plant is situated on an outcrop of the Wilcox Group, consisting
of unconsolidated deposits of fine-grained sands, silts, and clays.

Sites 1, 11, XX, and 27 were extensively explored and no evidence has been found to
suggest that contamination from site activities exists. Since all of these sites are related to
operations with TNT, and no confirmed explosives were found, no further action is recommended

at these sites.

LHAAP / Group 1 Sites
Final RI /May 1997 viil
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1.0 INTRODUCTION

This Remedial Investigation (RI) Report presents the findings of the investigations performed at
the Longhorn Army Ammunition Plant (LHAAP), Group 1 Sites, located in Karnack, Texas.
These results include a Phase 1 study conducted in 1993 and a Phase 2 study conducted in 1994,
by the Tulsa District Army Corps of Engineers for LHAAP. Prior to these studies, the U. S.

Army Toxic and Hazardous Materials Agency (USATHAMA) and. Morton Thiokol performed
investigations.

1.1 PURPOSE

This report details the remedial investigations that were performed at the Group 1 sites in order
to determine whether suspected operations at these sites have contaminated the environment, and,
if present, the nature and extent of this contamination and to establish the degree of risk to human
health and the environment posed by any contamination found.

1.2 SCOPE

This document is a summary of the remedial investigations and data evaluation for the Group 1
sites (11, 1, XX, and 27). Investigations were conducted at the four sites which included the
following media: soil, groundwater, sediment, surface water, and soil gas. Analytical,
geotechnical, and geologic information are presented from the results of these investigations.

1.3 REPORT ORGANIZATION iy

Section 2 discusses Longhorn Army Ammunition Plant on a facility-wide and regional basis.
Topics addressed include location, history, meteorology and climate, topography, surface water,
and regional geohydrology. .

Section 3 discusses the type of investigations performed and the approach to evaluating the
potential for contamination.

" Sections 4 through 7 discuss the site geology. Materials encountered and groundwater are
presented on geologic sections through each site. Monitoring wells and groundwater flow are also
discussed. Chemical findings for each site are presented in Sections 8 through 11. Due to the
volume of analytical data, copies of laboratory data is not included but is available for review at
the Tulsa District Corps of Engineers office. Also in these sections are discussions of the
sampling performed. '

Section 12 contains a summary and conclusions. References are given in Section 14.
Appendix A contains soil boring logs and monitoring well installation diagrams; Appendix B, the
results of the physical testing on the soil samples; Appendix C, slug test data; and Appendix D,

a summary of groundwater grab sample analytical results.

Volume 2 of this report contains the Risk Assessments performed for each each of these site.

LHAAP / Group 1 Sites
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2.0 FACILITY DESCRIPTION AND BACKGROUND 018614

This section presents a physical description of Longhorn Army Ammunition Plant and a
background history on the facility. Subjects addressed include location, history, meteorology and
climate, topography, surface water, and regional geohydrology. These discussions are based on
the Phase 1 and 2 site investigations.

2.1 LOCATION

The Longhorn Army Ammunition Plant is located in central east Texas in the northeast corner of
Harrison County. The installation occupies 8,493 acres between State Highway 43 at Karnack,
Texas and the western shore of Caddo Lake, as shown on Figure 2-1. The nearest major cities
are Marshall, Texas, approximately 14 miles to the southwest, and Shreveport, Louisiana,
approximately 40 miles to the east. State Highways 43 and 134 provide access to the installation.

LHAAP is bounded to the north and east by Caddo Lake, a large fresh water lake located on the
Texas-Louisiana state line. The eastern fence of the installation is 3-1/2 miles from the State
border. The small incorporated city of Uncertain and the non-incorporated community of
Karnack, Texas are located immediately north and west of the installation boundary, respectively.
The remaining surrounding area is sparsely populated.

2.2 HISTORY

2.2.1 Plant History

Longhorn Army Ammunition Plant is a government-owned, contractor-operated industrial facility
under the jurisdiction of the U.S. Army Armament, Munitions and Chemical Command. LHAAP
was established in October 1942 with the primary mission to produce 2,4,6-trinitrotoluene (TNT)
flake in the Plant 1 area with Monsanto Chemical Company as the first operator of the plant.
Flake production continued through World War II until August 1945 when Monsanto's role ceased
and the plant went on standby status until February 1952. From 1952 until 1956, Universal
Match Corporation was the operator, producing such pyrotechnic ammunition as photoflash
bombs, simulators, hand signals, and 40-millimeter tracers. In November 1955, Thiokol
Corporation began operation of the Plant 3 area rocket motor facility. Thiokol assumed
responsibility for total operation of the plant with the departure of Universal Match Corporation
in 1956. Production of rocket motors continued to be the primary mission of LHAAP until 1965,
when the production of pyrotechnic and illuminating ammunition was re-established.

LHAAP / Group 1 Sites
Final RI /May 1997 2-1
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Because of suspected environmental concerns associated with past production operations, LHAAP :
was placed on the National Priorities List on 30 August 1990. On 30 December 1991, LHAAP
entered into a Federal Facilities Agreement with State and Federal environmental agencies to

conduct remedial investigations and to perform appropriate actions necessary for proper site
remediation.

Until recently, operations consisted of compounding pyrotechnic and propellant mixtures; load,
assembly and pack activities; accommodating receipt and shipment of containerized cargo; and
the maintenance and/or layaway of standby facilities and equipment as they apply to mobilization
planning. The installation has also been responsible for the static firing and elimination of
Pershing I and II rocket motors in compliance with the Intermediate-Range Nuclear Force (INF)
Treaty in effect between the United States and former Soviet Union. Currently, LHAAP

maintains standby facilities as they transition from active production to a caretaker status by July
1997.

2.2.2 Group 1 Sites History and Description
The four sites addressed in this report, collectively referred to as Group 1, are situated at various
locations on the LHAAP installation. The sites are listed below and their locations are shown in
Figure 2-2.

LHAAP SITE NO. SITE NAME

11 Suspected TNT Burial Site

1 Inert Burning Grounds
XX Ground Signal Test Area
27 South Test Area

2.2.2.1 Site 11, Suspected TNT Burial Site

Based on information gathered by USATHAMA, during the 1940s, bulk TNT may have been
disposed of near the intersection of avenues P and Q. Other than the designation of this location
by USATHAMA in the early 1980s as the Suspected TNT Burial. Site, there is no confirmed
documentation that TNT burial occurred at this site. The 10-acre site has been inactive since its
suspected use in the 1940s (USACE, 1992). The site is situated in the south central portion of
LHAAP adjacent to the intersection of Avenues P & Q, as shown on Figure 2-2. A detailed map
of the Suspected TNT Burial Site is shown on Figure 2-3. The site consists of a relatively flat
area of cut grass immediately north of the intersection, bounded by Avenue P on the west, Avenue
Q on the south, and the tree line on the north and east. Power lines parallel Avenues P & Q on
two sides of the site. A large forested area extending to Central Creek is present north of the site.
Surface drainage from the area flows to ditches along the eastern and western edges of the site,

LHAAP / Group 1 Sites
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018613

eventually draining to Central Creek. A small depression, about 100 feet wide, exists on the
north side of the site. Aerial photographs do not document the presence of this apparent borrow
area prior to 1963, and the area does not appear to be active in aerial photos dating back to 1985.
The primary source of potential contamination at this site is buried TNT in one or more pits.

2.2.2.2 Site 1, Inert Burning Grounds

The Inert Burning Grounds were originally used during World War II by Monsanto Chemical
Company for burning trash, ashes, scrap lumber, and waste from burned 2,4,6-TNT. Bulk 2,4,6-
TNT may also have been burned at the site. The site was not used between August 1945 and
February 1952 when LHAAP was in a standby status. Universal Match Corporation later used
the site to burn wastes, including photo flash powder, for a few years during the 1950s until most
burning operations were transferred to the Burning Ground No. 2/Flashing Area (Site 17) located
on the installation. Intermittent, small-scale burning operations may have continued at the site into
the early 1960s. It is suspected that burning operations were conducted in one or more burn pits
or pans that were subsequently filled or covered. Burn residues were most likely not removed.
It is also suspected that some wastes may have been dumped without burning and were
subsequently covered by or mixed with fill material. The site is situated in the extreme
northwestern portion of LHAAP, near the intersection of Avenue P and 32nd Street, as shown on
Figure 2-2. A detailed map of the Inert Burning Grounds and surrounding area is shown as figure
2-4. Roads, fences, and limited vegetation information are shown with heavily timbered areas
differentiated from lightly or non-timbered areas. The interior of the site, about 1 1/2 acres in
size, is lightly timbered. Current vegetation patterns serve as only a rough indication of past
disposal areas due to considerable regrowth of trees during the 25 or more years that have elapsed
since the site was used for waste disposal. The area of investigation comprises about 10 acres.

2.2.2.3 Site XX, Ground Signal Test Area

The Ground Signal Test Area has been used intermittently since April 1963 for aerial and on-
ground testing and destruction of a variety of devices, including red phosphorus smoke wedges,
infrared flares, illuminating 60 and 81 mm mortar shells, illuminating 40 to 155 mm cartridges,
button bombs, and various types of explosive simulators. Prior to the recent rocket motor burn-
outs at the site for the INF Treaty, the site was used intermittently over a 20-year period for
testing and burn-out of rocket motors from Nike-Hercules, Pershing, and Sargent missiles. About
1970, one of the Sargent rocket motors was inadvertently destroyed when it exploded in an
excavated pit near the center of the site just west of the road crossing the site. Debris from the
explosion was reportedly placed in the resulting crater and the crater was backfilled. Since late
in 1988, the site has also been used for the burn-out of rocket motors in Pershing missiles
destroyed in accordance with the INF Treaty between the United States and the former Soviet
Union. :

LHAAP / Group 1 Sites
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The Ground Signal Test Area is in the southeastern portion of LHAAP, as shown on Figure 2-2.
Access to the site is provided by an asphalt paved road that intersects Long Point Road just east
of its intersection with Avenue Q. The access road proceeds in a general south-southeasterly
direction for about 0.4 mile to the center of the site and continues for another 0.7 mile to the
southern LHAAP boundary. Approximately 70 percent of the site is located within the watershed
of Saunders Branch. The remaining 30 percent lies within the watershed of Harrison Bayou. Both
of these streams flow into Caddo Lake. The total surface water flow distance from the site to

Caddo Lake via Saunders Branch and its tributaries is about 2.0 miles and via Harrison Bayou and
its tributaries is about 2.3 miles.

Surface water runoff from the Saunders Branch watershed portion of the site is collected by
drainage ditches alongside the circular dirt road forming the outer margin of the site. These
ditches converge to form a northeast-trending drainage way that carries the runoff to Saunders
Branch. Surface water runoff from the remainder of the site is collected by drainage ditches
alongside the circular road or by the drainage ways extending into the southwestern part of the
site. The drainage ditches and drainage ways converge to form a drainage way that conveys the
runoff onto the floodplain of Harrison Bayou.

A detailed site map of the Ground Signal Test Area is provided on Figure 2-5. The map depicts
detailed topography, the access road crossing the site, the circular fire lane and dirt road that form
the site boundary, and limited vegetation information. The site encompasses an area of
approximately 80 acres.

2.2.2.4 Site 27, South Test Area

The South Test Area was constructed in 1954 and was used by Universal Match Corporation for
testing photoflash bombs that were produced at LHAAP until about 1956. The bombs were tested
by exploding them in the air over an elevated, semi-elliptical earthen test pad within the floodplain
of Harrison Bayou. Testing was observed and controlled from a building on a hilltop 1,000 feet
west-northwest of the test pad. Bombs awaiting testing were stored in three earth-covered
concrete bunkers a few hundred feet west of the observation building. A general layout of the site
is shown on Figure 2-6.

During the late 1950s, illuminating (signal) devices were demilitarized within pits excavated in
the vicinity of the test pad. During the early 1960s, leaking production items (possibly 3- to 4-
pound canisters of white phosphorus) were demilitarized in the vicinity of the test pad. In the
early 1980s, approximately 52,000 1/2- and 1-pound photoflash cartridges were demilitarized in
a 500-square foot area situated about 300 feet east of the observation building and immediately
north of the road extending from the observation building to the test pad. The South Test Area
has apparently not been used since the early 1980s. Vegetation has encroached on many of the
formerly cleared areas in the vicinity of the test pad and alongside the access road.

LHAAP / Group 1 Sites
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The South Test Area is in the south central portion of LHAAP, as shown on Figure 2-2. The
carthen test pad is approximately 2,000 feet southeast of Avenue P and the magazine area. The
entrance to the test area is on Avenue P about 1,700 feet northeast of its intersection with Avenue
E. A deteriorated asphalt and gravel road runs from the entrance to the test pad. The concrete
bunkers and observation building previously described are situated alongside the road about
halfway between the entrance and the test pad. A circular, 50-foot wide fire lane with a 2,000-
foot diameter is centered at the test pad. The fire lane was constructed in 1954 and was apparently
maintained until the early 1960s. It is now partially overgrown with brush and small trees.

A detailed current map of the test pad and contiguous areas is provided as Figure 2-6. The site
boundary is based on a study of historical aerial photographs, current vegetation patterns, and field
observations. The site covers an area of approximately 6.6 acres.

2.3 METEOROLOGY AND CLIMATE

LHAAP is located in a moist, subhumid to humid, mild climate. The average annual rainfall is
46 inches. Precipitation is fairly evenly distributed throughout the year, although summer and fall
are frequently drier, and December through May are often the wettest months. Precipitation
almost always occurs as rain, with snow a rare occurrence.

2.4 SURFACE FEATURES AND SURFACE HYDROLOGY

The area around LHAAP is characterized by mixed pine-hardwood forests that cover gently
rolling to hilly terrain with an average slope of 3 percent towards the northeast. Most of the
terrain slopes 3 percent or less, but slopes as steep as 12 percent are common in the western and
northwestern portions of the installation and along the Harrison Bayou floodplain. The installation
is surrounded by pine-hardwood forests and agricultural land. The northeastern border is formed
by Caddo Lake and Goose Prairie Bayou. Ground surface elevations on LHAAP vary from 170
to 335 ft NGVD (National Geodetic Vertical Datum, 1929).

All surface water from the installation drains northeastwardly into Caddo Lake through four
drainage systems that cross portions of the installation. These systems are Saunders Branch,
Harrison Bayou, Central Creek, and Goose Prairie Creek. They are shown in Figure 2-7. Caddo
Lake is a part of Big Cypress Bayou, into which a very small portion of the northwest corner of
the installation drains. Saunders Branch of Martin's Creek flows onto LHAAP near the southeast
corner of the installation and flows northward into Caddo Lake. Approximately 11 percent of the
heavily wooded eastern section of the plant is drained by this system. Harrison Bayou enters
LHAAP on the southern edge of the installation and carries 30 percent of the surface drainage of
the plant. This bayou bisects the installation in a northeasterly direction. Central Creek enters
LHAAP on its western edge just south of the town of Karnack. Approximately 29 percent of the
surface drainage from the installation is carried to Caddo Lake via this drainage course. The
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headwaters of Goose Prairie Creek are located near the northwest corner of the plant and consist

of one larger creek and several smaller tributaries. Goose Prairie Creek flows along the northern
edge of the installation and drains approximately 30 percent of LHAAP.

Caddo Lake is created by Caddo Dam, constructed on the Big Cypress Bayou in Caddo Parish,
Louisiana. The original dam was constructed in 1914 for local navigation purposes and was
reconstructed in 1971. The spillway elevation of the lake is 168.9 ft NGVD. Big Cypress Bayou
resumes east of Caddo Lake and joins the Red River at Shreveport, Louisiana. The Red River
flows southeast across Louisiana into the Mississippi River at Simmesport, Louisiana.

2.5 REGIONAL GEOHYDROLOGY
2.5.1 Geology

LHAAP is located on a deep inland extension of the Gulf Coastal Plain Section of the Coastal
Plain Physiographic Province, commonly referred to as the Pineywoods. The area is characterized
by mixed pine-hardwood forests that cover gently rolling to hilly terrain. The installation lies on
the northern flank of the Sabine Uplift, which is bordered on the west by the East Texas Basin.
The geology at LHAAP is summarized from the Texas Water Development Board Groundwater
Report on Harrison County (1966). A

LHAAP is situated on an outcrop of the Wilcox Group, which crops out over a large part of the
eastern half of Harrison County. Figure 2-8 is a description of the geologic units which occur in
Harrison County, and Figure 2-9 is a geologic map of a portion of Harrison County showing the
Wilcox Group and overlying sediments. Figure 2-10 presents schematic geologic sections through
LHAAP. The base of the Wilcox slopes westward into the East Texas syncline, and in the
LHAAP vicinity, it is approximately 50 ft NGVD, making the Wilcox approximately 120 to 300
ft thick beneath the installation. The Wilcox consists mostly of fine to medium-grained sands
interbedded with a considerable amount of silt and clay, and occasional seams of lignite.
Although sand beds up to 50 ft thick are present locally, individual beds are generally lenticular,
with lenses of clay, sand, and silt pinching out or grading into each other over very short
distances, making correlation difficult. The Wilcox Group is underlain conformably by the
predominantly calcareous clay of the Midway Group.

Soil types encountered in the borings drilled at LHAAP generally consist of fine-grained sands,
silts, and clays in varying combinations. These occur as residual soil (developed from weather
Wilcox), unweathered Wilcox materials, or alluvial deposits associated with the drainage systems
crossing the installation. Residual soils typically consist of silty or sandy clay occasionally
interbedded with sand strata. Alluvial soils occur as interbedded fine-grained sands, silts, and
clays.
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2.5.2 Groundwater Resources | 0 1 8 G 3 O

The Wilcox Group was identified by the Texas Water Development Board as the basal unit of the
regional Cypress aquifer, also known as the Carrizo-Wilcox aquifer. The Cypress aquifer
outcrops over most of Harrison County and is comprised of, in ascending order, the Wilcox
Group, the Carrizo Sand, the Reklaw Formation, and the Queen City Sand. All units are believed
to be hydraulically connected. These units all dip to the northwest into the East Texas syncline.

The availability of groundwater in Harrison County is largely dependent on the hydrologic
characteristics of the units comprising the Cypress aquifer. The Wilcox Group, outcropping in
the area of LHAAP, yields small (less than 50 gpm) to moderate (50-500 gpm) quantities of fresh
water to wells throughout the county. As the basal unit of the Cypress aquifer, the Wilcox is also
considered as the base of fresh water in the area, conformably overlying the Midway Group,
which does not yield usable quantities of water but tends to serve as a relatively impermeable
basement to the overlying water-bearing Wilcox.

Groundwater at LHAAP is generally unconfined, whether in alluvial or Wilcox materials, and can
be encountered as shallow as several feet below the ground surface. Perched and locally confined
conditions frequently occur within the Wilcox due to its highly variable stratigraphy, with frequent
clay lenses. Recharge is primarily by precipitation infiltration from the surface. Depth to
groundwater in the Wilcox has been observed to fluctuate as much as 2-ft within a 6-month period
in some areas of the installation. These fluctuations are most likely due to seasonal variations in
rainfall. Figure 2-11 is a groundwater potentiometric surface map that encompasses most of
LHAAP, based on monitoring wells at the facility.

There are two public water supply wells currently in use near LHAAP. One well is located in and
owned by Caddo Lake State Park. It is completed to a depth of 315 ft and has been in use since
1935. The other public supply well is owned by the Karnack Water Supply Corporation and
services the town of Karnack. It is located approximately 1/2 mile southeast of town. The well
is 430 ft deep, and the pump is set at a depth of 200 ft. It has been in use since 1942. In
addition, two public use standby wells exist near LHAAP. These wells are used by the Karnack
School and the George Washington Carver School as standby wells only. The Karnack School
well is 265 ft deep, and the George Washington Carver well is 105 ft deep. All other wells in the
area of LHAAP are used for stock and domestic purposes. These wells are typically around 250
ft deep. At one time, there were two water supply wells at LHAAP which have been plugged and
abandoned. The water supply for LHAAP is currently Big Cypress Bayou.

LHAAP / Group 1 Sites
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3.0 FIELDWORK AND SAMPLING METHODS | 013632

3.1 INVESTIGATIONS

Numerous investigations were conducted at the Group 1 sites during the 1980s and early 1990s
by various contractors. Environmental Protection Systems, Inc. (EPS) from Jackson, Mississippi
performed the majority of these studies in order to provide USATHAMA with a base-wide
contamination assessment. The Phase 1 RI efforts were conducted by Ebasco Services, Inc. from
Dallas, Texas and Roy F. Weston, Inc. from Houston, Texas in 1993. The Phase 2 RI was
conducted by Sverdrup Environmental, Inc. from St. Louis, Missouri in 1994. In the winter/ of
1996/1997 the Tulsa District Corps of Engineers collected surface soil samples to be used in the
risk assessment portion of this report. A brief summary of past investigations at the these sites
is given in Table 3-1. More detailed descriptions of these investigations and their findings are
discussed for each of the four units in Sections 8 through 11.

3.1.1 UXO Clearance

The purpose of this investigation, performed for both Ebasco and Sverdrup by UXB International
of Chantilly, Virginia and for Weston by EOD Technology of Oak Ridge, Tennessee, was to
locate and stake out a safe path to each sampling location where no unexploded ordnance (UXO)
would be found. The UXO teams used magnetometers and visual observations to locate any
possible UXO at the sites.

3.1.2 Geophysical Surveys

A geophysical survey was performed at Site 11 during Phase 1 to locate buried TNT waste. A
magnetic survey and induction survey were performed on the ground surface to locate any
magnetic conductivity anomalies. Soil borings were completed at the locations of any such
anomalies.

3.1.3 Soil Gas Surveys

GEO Environmental Testing performed an active soil gas survey, consisting of five sampling
points, during Phase 2 at a portion of Site XX to confirm the presence of acetone.

3.1.4 Soil Borings

EPS took eight soil samples from four borings, all at Site 11. For Phase 1 of the Group 1 sites
investigations, 171 soil samples were taken from 40 borings, and for Phase 2, 28 soil samples
were taken from eight borings. Sampling methods for soil for both phases included split-barrel
sampling, Shelby tube sampling, continuous tube sampling, and hand augering. Stainless steel

LHAAP / Group 1 Sites
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3-in. O.D. split-barrel samplers were driven 2-ft within hollow-stem augers to obtain soil samples
for chemical analyses during the investigation. Due to inadequate recovery with the split barrel,
soil samples from boring 27WW-01 were collected using 3-in. diameter Shelby tubes. A 1.0-in.
0.D. continuous tube sampler was used to sample XXSBO1 using the Geoprobe rig. Stainless
steel hand augers were used to collect surface soil samples from O to 1-ft depth at sites 1 and 27.
Borings ranged from 5 to 35 feet in depth. Phase 1 borings were extended several feet into

Table 3-1

Summary of Past Investigations

At Sites 11, 1, XX, 27

11 1982 EPS Soil borings and soil sampling.
11 1988 EPS Soil borings and surface soil samples.
11 1993 Ebasco Soil borings and sampling of surface water, sediment, groundwater, and
soil. Geophysical surveys.
11 1994 Sverdrup Soil borings and monitoring wells, and sampling of soil and
_groundwater.
11 1996/97 Tulsa District | Surface soil samples.
COE
1 1982 EPS Monitoring well installation and sampling. Surface soil samples.
1 1993 Ebasco Soil borings and sampling of surface water, sediment, groundwater, and
' soil.
1 1993 Weston Monitoring well installation and sampling of soil, sediment, surface
water, and groundwater.
1 1994 Sverdrup Monitoring well installation and sampling of sediment, surface water,
and groundwater.
1 1996/97 Tulsa District | Surface soil samples.
COE
XX 1982 EPS Monitoring well installation and sampling of soil and groundwater.
XX 1993 Ebasco Soil borings and sampling of surface water, sediment, groundwater, and
soil.
XX 1994 Sverdrup Soil boring and sampling of soil and groundwater. soil gas survey.
XX 1996/97 Tuisa District | Surface soil samples
COE
27 1982 EPS Monitoring well installation and sampling of groundwater and soil.
27 1993 Ebasco Soil borings and sampling of surface water, sediment, groundwater, and
soil.
27 1994 Sverdrup Monitoring well installation and sampling of soil and groundwater.
27 1996/97 | Tulsa District | Surface soil samples
COE

LHAAP / Group 1 Sites
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groundwater in order to obtain groundwater grab samples. Geologic logs were produced from
each boring and are given in Appendix A. Samples for both chemical and geotechnical testing
were obtained every 2.5 to 5 feet. Upon collection, soil samples were immediately composited
in stainless steel bowels, containerized in jars, and placed on ice for shipment to the laboratory.
Samples for volatile organics analysis were taken as discrete samples with as little disturbance as
possible. During Phase 1, groundwater grab samples were collected from the open boreholes,
and the borings were filled with cement grout to the ground surface. A. W. Poole was the drilling
subcontractor for Ebasco, Terra-Mar, Inc. of Dallas, Texas was the drilling subcontractor for
Weston, and Alliance Environmental was the drilling subcontractor for Sverdrup.

3.1.5 Surface Soil Investigations

At locations where contamination on the surface was a potential concern, a soil sample of the
upper 12 inches was taken with a stainless steel shovel. EPS took 3.surface soil samples at each
of three of the sites and 9 surface soil samples at Site 11. Ebasco took 4 surface soil samples and
Sverdrup took 3 at Site 27.

3.1.6 Groundwater Investigations

Groundwater grab samples were obtained from soil borings which were not completed "as
monitoring wells. Borings were allowed to remain open after drilling until they contained enough
groundwater to sample. In some cases, the augers were left in place to prevent the collapse of the
borehole. Groundwater grab samples were obtained with disposable teflon bailers and were
generally highly turbid. These samples are not representative of the environment as would be a
sample from a monitoring well, and were used in this study only as a screening technique. A total
of 34 grab samples were taken in Phase 1, and one grab sample in Phase 2. Groundwater grab
sample results are provided in Appenidix E.

EPS installed and sampled 5 monitoring wells. For Phase 1, these wells were resampled and 5
additional wells were installed. All wells were purged of at least five casing volumes of water
using either PVC bailers or submersible pumps. They were then sampled with disposable teflon
bailers. Each container was filled directly from the bailer. Samples for volatile analysis were
collected first. For Phase 2, one existing well was sampled and eight new wells were installed
and sampled. The wells were purged prior to sampling with a stainless steel Grundfos Redi-Flo
2 electric submersible pump and sampled with a stainless steel bailer. The pump and tubing were
decontaminated between uses according to the procedure given in the Chemical Data Acquisition
Plan (CDAP). Wells were installed according to the approved method identified in the CDAP.
In general, a silica sand filter pack was placed in the annulus around the well screen. The filter
pack extended two feet above the top of the screen. A two to five foot thick bentonite seal,
hydrated for 24 hours, separated the filter pack from the overlying cement bentonite seal. Wells
installed by EPS were constructed with 2-inch stainless steel casing and 15-foot stainless steel

LHAAP / Group 1 Sites
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screens, wells installed by Weston were 4-inch PVC with 20-foot PVC screens, and wells installed
by Sverdrup were 4-inch stainless steel with 10-foot stainless steel screens. All screens were
0.010-inch slot. Well schematics are given in Appendix B.

Rising head slug tests were conducted during Phase 2 on selected monitoring wells using PVC
slugs. Changes in water levels versus time were measured using a pressure transducer and
electronic datalogger. The Bouwer-Rice method was used to analyze the data, using the
AQTESOLYV software developed by Geraghty and Miller, Inc. Slug test data and analyses for the
individual wells are given in Appendix D. '

3.1.7 Surface Water and Sediment Investigations

Surface water and sediment samples were collected at each sampling location. At sites 1 and 11,
there was insufficient water to take a sample at the sediment location. In these cases, the surface
water sample was taken elsewhere on site. A total of 23 surface water and sediment samples were
taken during Phase 1. A total of five surface water and three sediment samples were taken during
Phase 2.

Surface water samples were collected directly into the sample container. For Phase 1, sediment
samples were collected with spoons in clean stainless steel bowls, composited and containerized
for shipment to the laboratory. Samples for volatile organics were not composited, but were
collected as discrete samples with as little disturbance as possible. For Phase 2, sediment samples
were collected using a hand-driven 1-ft long stainless steel split-barrel sampler. The sampler was
driven 1-ft and the top 0.5-ft of recovery was used to fill sample jars. Multiple drives were
required to obtain adequate material quantity in some cases. All additional sampling drives were
collected within 1-ft of the original drive.

3.1.8 Surveying

The survey contractors, Hall Engineering and Surveying Company of Texarkana for Ebasco, Rose
Engineering and Surveying of Houston for Weston, and Winn Environmental Services of
Longview, Texas for Sverdrup, located all borings, wells, and sample locations, using benchmarks
set from existing control in the area.

3.2 QUALITY ASSURANCE AND QUALITY CONTROL

Quality Assurance/Quality Control (QA/QC) activities were performed to ensure that the
investigations were of the highest caliber. QA/QC procedures are described in detail in the Phase
1 and Phase 2 workplans and the respective CDAPs. QC sampling included the collection of 10%
field duplicate samples, equipment rinsate blanks, trip blanks, and additional samples for matrix
spike/matrix spike duplicate (MS/MSD) analyses. QC samples were tested by the same laboratory
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as the field sample. QA sampling consisted of 10% field duplicates, taken at the time of the QC
duplicate. QA samples were tested by a different laboratory. For both Phase 1 and Phase 2
Investigations, QA testing was performed by U. S. Army Corps of Engineers Southwestern
Division Laboratory (SWD Lab) in Dallas, Texas.

Qualifiers of the data used by the laboratories include a J when matrix interferences or other
problems cause the data to be suspect, and a B when the compound is also found in the laboratory
method blank and is suspected of being a laboratory contaminant.

3.3 CHEMICAL AND PHYSICAL TESTING

Chemical testing for Phase 1 was performed for Ebasco by Inchcape Testing Services of
Richardson, Texas (formerly NDRC) and for Weston by Gulf Coast Laboratories, University
Park, Tllinois and Lionville Laboratory of Lionville, Pennsylvania. Phase 2 testing was performed
by PDP Analytical Services of Spring, Texas for all parameters except explosives and anions,
which were tested by Inchcape. Analytical methods are given in Table 3-2.

QA samples for both phases were tested by SWD Lab and their contractors. Phase 1 data was
validated by the Scientex Corporation and Weston, and Phase 2 data was validated by Sverdrup.
Oversight data validation of the QA samples for both phases was performed by the Tulsa District
Corp of Engineers. All of these labs are validated by the U.S. Army Corps of Engineers for the
analyses performed.

Geotechnical tests on soil samples were performed by SWD Lab for Ebasco, ETL Lab in
Lionville, Pennsylvania for Weston, and Winn Environmental Services of Longview, Texas for

Sverdrup. Results of geotechnical tests are given in Appendix C and test methods are listed in
Table 3-3.

3.4 APPROACH TO ASSESSMENT OF CONTAMINATION

In Sections 8 through 11 of this report, the analytical results of soil, sediment, surface water, and
groundwater sampling will be presented. Detections of organic compounds will be used as
obvious indicators that plant operations had impacted the area of investigation. Detections of
inorganic compounds which appear abnormally high will be noted.

In Section 12, the Risk Assessment evaluation of each site is provided. In those evaluations, the
detected concentrations will be evaluated for risk. '

LHAAP / Group 1 Sites
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Table 3-2
Group 1 Sites
Chemical Analytical Methods

Volatiles 8240 8240 T
Semivolatiles 8270 8270
Explosives 8330 8330
Antimony 6010 7041
Arsenic 7060 7060
Barium 6010 6010
Cadmium 6010 6010
Chromium 6010 6010
Lead 7421 7421
Mercury 7470/7471 7470/7471
Nickel 6010 6010
Selenium 7740 7740
Silver 6010 - 6010
Thallium 7841 7841
Nitrate/nitrite 353.3 353.3
Chloride 9052 9056/325.3
Sulfate 9038 9056/375.4
Pesticides 8080 -
Herbicides 8150 -

pH 9040/9045 -
Conductivity 9050 -
Total organic halogen 9020 -
Total organic carbon 9060 -
Total phenols 9065 -

LHAAP / Group 1 Sites
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Table 3-3
Group 1 Sites
Methods for Physical Tests

18638

Ir : Tr—
_ Parameter
Moisture D2216 D2216
Gradation D421/422 D421/422
Atterberg limits D4318 D4318
LHAAP / Group 1 Sites 3.7
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4.0 GEOHYDROLOGY, SITE 11 18639

This section presents a description of physical site conditions at Site 11. Subjects addressed

include geology, soils and hydrogeology. Information presented in this section is based on data
obtained from the field investigations.

4.1 SUMMARY OF INVESTIGATIONS

Site 11 was originally investigated by EPS for USATHAMA in 1982 (EPS, 1984). EPS drilled
and sampled three 5-foot deep soil borings, 0801, 0802, and 0803, at locations shown on Figure

8-1. Samples were analyzed for explosives compounds from 0.0 to 2.5 feet and from 2.5 to 5.0
feet. |

EPS performed another investigation of Site 11 for Morton Thiokol in 1988 (EPS, 1988). EPS
drilled one 5-foot deep boring at the approximate location of the previously investigated shallow
boring 0801. Soil samples were vertically composited from O to 18 inches and from 18 inches to
5 feet in this boring. Nine surface soil samples were also collected to depths of 12 inches. The
samples were analyzed for explosives compounds only.

In 1993, Ebasco conducted a Phase 1 remedial invéstigation of Site 11 which included the
collection of 20 soil samples and 6 groundwater grab samples from 6 soil borings, 2 sediment
samples, and 2 surface water samples. All soil, groundwater, sediment, and surface water
samples were analyzed for volatile organics, semivolatile organics, explosives, metals, and anions.
The groundwater was also analyzed for TOC, TOX, and phenols. Physical tests on soil samples
included moisture content, Atterberg limits, and grain size distribution. Three of the soil borings,
11SB01, 02, and 03, were located near electromagnetic anomalies found during the geophysical
survey performed during this phase.

In 1994, Sverdrup conducted a Phase 2 remedial investigation at Site 11, which included the
collection of 13 soil samples and 3 groundwater samples from three monitoring wells installed
during that investigation. Wells 11WWO01, 11WWO02, and 11WWO03 were screened over the
intervals 14.50' to 24.50', 19.50' to 29.50', and 7.0' to 17.0', respectively. All soil and
groundwater samples were analyzed for volatiles, semivolatiles, explosives, metals, and anions.
Physical tests on soil samples included moisture content, Atterberg limits, and grain size
distribution. Field measurements on water samples included pH, temperature, and specific
conductance.

In August 1996, the Tulsa District Corps of Engineers collected two surface soil samples in
support of the risk analysis to be performed at this site. These.samples were analyzed for
explosives and 11 metals (arsenic, barium, cadmium, chromium, lead, mercury, nickel, selenium,
silver, antimony, and thalium). In February 1997, surface soil samples were taken at the same

LHAAP / Group 1 Sites
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| 018641

locations with analyses performed for 12 metals (aluminum, beryllium, calcium, cobalt, copper,
iron, potassium, magnesium, manganese, strontium, vanadium and zinc).

Table 4-1 summarizes the samples taken by these contractors. All of the sample and boring
locations are shown on Figure 4-1.

4.2 GEOLOGY AND SOILS

Soils encountered in the borings at Site 11 consisted primarily of interbedded silty and clayey
sands, and sandy silts and clays of the Wilcox Group. Boring locations are shown on the site
map, Figure 4-1, and a geologic section is shown on Figure 4-2. Boring logs are given in
Appendix A.
Table 4-1
Site 11 - Suspected TNT Burial Site
Exploration Summary

Exploration ample 1D
EPS 1984 3 borings 0801 to 0803 2 soil saxﬁplcs/boring
EPS 1988 1 boring 801 2 soil samples
EPS 1988 9 surface soil S1to S9 1 soil sample/site
EBA 1993 6 borings 11SB01 to 06 20 soil samples total
11GGO1 to 06 1 gw grab sample/boring
EBA 1993 2 surface waters 11SW13, 11SW14 2 water samples
EBA 1993 2 sediment samples | 11SD13, 11SD14 2 sediment samples
SVE 1994 3 monitoring wells | 11WWO0L to 13 soil samples total
11WWO03 1 gw sample/well
COE 1996/97 2 surface soil RASS11-01, 2 soil samples
samples RASS11-02

EPS = Environmental Protection Systems; EBA = Ebasco Services; WES = Roy F. Weston; SVE = Sverdrup
Environmental; COE = Tulsa District Corps of Engineers

Surficial soils generally consist of moist, firm, reddish brown/gray mottled, low plastic to
moderately plastic, silty clay or clayey sand extending to depths of 6 to 14 ft below ground
surface. Within the area of the suspected burial pit, the surficial layer has been excavated and is
only 1 to 3 ft thick. Below this surficial layer is a reddish brown and gray, medium to dense silty
fine sand with occasional silty clay lenses. Groundwater beneath the site was generally first
encountered within this layer. Underlying the saturated silty sand was a reddish brown, firm to
stiff, plastic, silty clay ranging in depth from 12.0 to 29.5 ft below ground surface.

LHAAP / Group 1 Sites
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4.3 HYDROGEOLOGY | 18644

Groundwater samples were taken from 6 borings during the Phase 1 RI. Three shallow
monitoring wells (11WWO01, 11WWO02, and 11WWO03) were drilled and installed as part of Phase
2. Information obtained from the drilling of these wells was utilized to evaluate the upper most
water-bearing transmissive unit underlying Site 11. Monitoring well installation diagrams are
given in Appendix B. .

Groundwater was first encountered during drilling at depths of approximately 9 to 24 ft below
ground surface. Generally groundwater was encountered within silty fine sand lenses contained
within the thicker silt and clay layers. Monitoring wells were installed with their screens set
across these sand lenses. Static groundwater elevations measured following monitoring well
development were generally found to be higher than the elevations of saturated soils observed
during drilling. At two of the three monitoring wells (11WWO01 and 11WWO03) a clay unit was
present at the base of the water-bearing unit.

Table 4-2 contains groundwater elevations from the monitoring wells on 11 November 1994 and
12 March 1996. As can be seen from the table, the water level in the wells dropped 2 to 5 feet
from the first reading to the second. Based on the 3 monitoring wells, the highest water level is
from 11WW-02, which is within the site. The flow direction is northwesterly. Potentiometric
contours are given on Figure 4-3. The hydraulic gradient, based on the March 1996 water levels
from the wells is 0.06 ft/ft.

Table 4-2
Site 11 - Suspected TNT Burial Site
Monitoring Well and Groundwater Data

T
Nomber

11WWO01 11/94 197.76 3/96 193.04
11WW02 11/94 191.61 3/96 190.02
11WWO03 11/94 199.16 3/96 195.13

Rising head slug tests were conducted on the three wells to evaluate aquifer characteristics.
Results using the Bouwer-Rice unconfined method for Site 11 give the hydraulic conductivity as
1.0 x 102 ft/min (5.2 x 10* cm/sec). Slug test data and analyses for the individual wells are
contained in Appendix D. Hydraulic conductivity values calculated from the slug tests are listed
in Table 4-3.

LHAAP / Group 1 Sites
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The horizontal groundwater flow velocity at Site 11 was calculated to be 0.41 ft/day using the
relationship v = Ki/n . This is based on the average hydraulic conductivity and groundwater
gradient presented earlier and an assumed effective porosity of 20% for a silty fine sand.

Table 4-3
Site 11 - Suspected TNT Burial Site
Hydraulic Conductivity Values

| 1IWWO02 1.0 x 10 5.2 x 10° |
I 11WW03 2.0 x 10° 1.0 x 10° |

LHAAP / Group 1 Sites
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5.0 GEOHYDROLOGY, SITE 1

This section presents a description of physical site conditions at Site 1. Subjects addressed include

geology, soils and hydrogeology. Information presented in this section is based on data obtained
from the field investigations.

5.1 INVESTIGATIONS

Site 1 was first investigated by EPS for USATHAMA in 1982. During this investigation, EPS
installed and sampled monitoring well 104 and collected three surface soil samples at locations
shown on Figure 9-1. The soil and groundwater samples were analyzed for explosive
compounds, metals, and anions. Groundwater samples were also analyzed for volatile and
semivolatile organic compounds.

In 1993, a two stage Phase 1 Remedial Investigation was conducted at Site 1. Stage 1 consisted
of field investigations conducted by Ebasco over the south and east portions of the site. Stage 2
consisted of investigations performed by Weston over the north and west portions of the site. The
area investigated by Weston was called Site 1a in the Phase 1 and Phase 2 data summaries. In this
report, all data is grouped together and referred to as Site 1. Ebasco collected 41 soil samples at
5-ft depth intervals from 8 soil borings. The borings extended to depths of 10 to 30 ft.
Groundwater grab samples, used for field screening, were collected from each boring.
Groundwater was also sampled from existing monitoring well 104. Sediment and surface water
samples were collected from 7 locations. Locations sampled by Ebasco and Weston are shown
on Figure 9-1.

Weston collected 74 soil samples at 5-ft depth intervals within unsaturated soils from 9 soil
borings. Five of the borings were completed as monitoring wells and groundwater samples were
collected. Groundwater grab samples were collected from the four borings which were not
completed as monitoring wells. Weston also resampled well 104. In addition, Weston collected
3 samples of sediment, surface water, and construction debris. Samples from the Phase 1
investigations conducted by Ebasco and Weston were analyzed for volatiles, semivolatiles,
explosives, target analyte list (TAL) metals (arsenic, barium, cadmium, chromium, lead, mercury,
selenium, silver, antimony, thallium, and nickel), and anions (chloride, sulfate, and
nitrate/nitrite). Groundwater grab samples were analyzed for explosives, total organic carbon
(TOC), total organic halogens (TOX), phenols, and anions.

In 1994, Sverdrup conducted a Phase 2 investigation of Site 1 which included the collection of 3
sediment samples, 5 surface soil samples, and 2 groundwater samples from one newly installed
monitoring well and one existing well. These samples were analyzed for volatiles, semivolatiles,
explosives, TAL metals, and anions. The surface soil samples were analyzed for barium, lead,

LHAAP / Group 1 Sites
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and selenium. Physical tests on soil samples included moisture content, Atterberg limits, and
grain size distribution. ’

In August 1996, the Tulsa District Corps of Engineers collected surface soil samples from nine
Jocations in support of the risk assessment to be performed at this site. All samples were analyzed
for semi-volatile organics. Two samples (RASS01-1 and RASS01-9) were also analyzed for
explosives and 11 metals (arsenic, barium, cadmium, chromium, lead, mercury, niékel, selenium,
silver, antimony, and thalium). In February 1997, surface soil samples were taken at the
locations, RASS01-1 and RASS01-9. Samples from both locations were analyzed for 12 metals
(aluminum, beryllium, calcium, cobalt, copper, jron, potassium, magnesium, manganese,
strontium, vanadium and zinc). In addition, a sample from location RASS01-1 was analyzed
explosives.

Table 5-1 summarizes the samples and boring numbers taken by these contractors. All sample and
boring locations are shown on Figure 5-1.

Table 5-1
Site 1 - Inert Burning Grounds
Exploration Summary

Explo
EPS 1982 1 monitoring well 104 1 groundwater sample
EPS 1982 3 surface soil 0101 to 0103 1 soil sample/site
EBA 1993 8 borings 01SS22 10 29 41 soil samples total
01GG22 to 29 1 gw grab sample/boring
EBA 1993 1 well resampling MW 104 1 groundwater sample
EBA 1993 7 sediment & surface 01SD06 to 12 7 sediment
water samples 01SW06 to 12 7 water
WES 1993 1 well resampling MW104 1 ggoundwatcr sample
WES 1993 9 borings with 5 made 01SB01 to 04 74 soil samples total
into wells 01MWOL1 to 05
01GGO1 to 04 4 groundwater grabs
01MWOL1 to 05 5 groundwater
WES 1993 3 sediment & surface 01SDO1 to 03 3 sediment
water samples 01SW01 10 03 3 water
SVE 1994 3 sediment samples 01SD21 0 23 3 sediment

LHAAP / Group 1 Sites
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Table 5-2
Site 1- Inert Burning Ground
Monitoring Well Data
Well Date Top Screen | Base Screen
Completed (feet, BGS) (feet, BGS)
01IMWO01 12/3/93 22.50 42.50
01IMW02 12/5/93 20.00 40.00
01MWO03 12/7/93 8.00 28.00
01IMWO04 12/12/93 17.50 - 37.50
01IMWO5 12/9/93 5.00 25.00
01WW01 8/24/94 7.00 17.00
104 5/19/82 10.00 25.00

Groundwater was first encountered at 01WWO01 immediately below a surficial clay layer at a
depth of approximately 10 ft below ground surface. The groundwater potentiometric elevation
measured, following the installation and development of well 01WWO1 on September 14,
1994, was 0.23 ft below ground surface. This significant difference in water levels is
indicative of confined groundwater conditions. Monitoring well 01WWOL1 is positioned at the
base of a small hill, and numerous groundwater seeps and marshy areas were noticed in this
vicinity.

Table 5-3 contains groundwater levels measured on three different dates. Based on November
1994 groundwater measurements, a potentiometric surface map was compiled for the shallow
water bearing transmissive unit underlying Site 1, as shown in Figure 5-3. The groundwater
flow is to the east. Well 0IMWO1 is the most upgradient well, with a groundwater elevation
of 252.31 feet. Well 01WWOI, near the intersection of 32nd Street and Avenue P has the
lowest groundwater elevation at 245.14 feet. Based on these potentiometric contours, a
hydraulic gradient of 0.012 ft/ft was calculated.

Rising head slug tests were conducted on monitoring wells 01WWO1 and 01MWO04. Results of
data analysis following the Bouwer-Rice method produced an average hydraulic conductivity

of 2.7 x 107 ft/min (1.4 x 10 * cm/sec). Specific hydraulic conductivity values per well are
presented in Table 5-4. Slug test data and analyses for the individual wells are contained in
Appendix C.

The horizontal groundwater flow velocity at Site 1 was calculated to be 0.23 ft/day, using the
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relationship v = Ki/n . This is based on the average hydraulic conductivity and groundwater
gradient presented earlier and an assumed effective porosity of 20% for a silty fine sand.

Table 5-3
Site 1 - Inert Burning Grounds
Monitoring Well and Groundwater Elevation Data

104 245.37 248.06 12/93 242.87 11/94 246.68
0IMWO1 | 275.26 277.84 12/93 248.67 11/94 252.31
0IMWO02 | 270.39 273.04 12/93 246.91 11/94 250.57
0IMWO3 | 257.20 259.76 12/93 243.22 11/94 246.76
0IMWO04 | 27125 273.95 12/93 245.85 11/94 250.16
0IMWO5 | 254.15 256.68 12/93 245.20 11/94 249.15
01WWo1 | 245.10 247.60 o 11/94 245.14
Table 5-4

Site 1 - Inert Burning Grounds
Hydraulic Conductivity Values

01WWwO01 2.0x10% 1.0x 10°

0IMWO04 3.4x 10° 1.7 x 10°?
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6.0 GEOHYDROLOGY, SITE XX

This section presents a description of physical site conditions at Site XX. Subjects addressed

include geology, soils and hydrogeology. Information presented in this section is based on
data obtained from the field investigations.

6.1 SUMMARY OF INVESTIGATIONS

Site XX was investigated by EPS for USATHAMA in 1982. EPS installed and sampled
monitoring wells 127 and 128 with screen settings of 10.0 to 25.0 ft and 17.5 to 32.5 ft,
respectively. Groundwater samples from each well were analyzed for explosives compounds,
metals, and anions. In addition, groundwater from Well 128 was analyzed for volatile and
semivolatile organic compounds. EPS also collected and analyzed three shallow soil samples
for explosives, metals, and anions. All sampling locations are shown on Figure 10-1.

In 1993, Ebasco Services, Inc. conducted a Phase 1 Remedial Investigation which included the
collection of 7 sediment samples, 7 surface water samples, 15 soil samples from 7 borings, 2
groundwater samples from the two EPS wells, and 6 groundwater grab samples from 6 of the
borings which made water.

Monitoring well groundwater, soil, surface water, and sediment samples were analyzed for
volatiles, semivolatiles, explosives, metals, and anions. Groundwater grab samples were
analyzed for explosives, anions, total organic halogens, total organic carbon, and phenolics.
Physical tests on soil samples included moisture content, Atterberg limits, and grain size
distribution.

In 1994, Sverdrup conducted a Phase 2 field investigation which included the collection of soil
gas samples from 5 sampling points. One soil boring was drilled from which 3 soil samples
and 1 groundwater grab sample were collected. Soil and groundwater samples were analyzed
only for volatiles. Soil gas samples were analyzed for acetone, methylene chloride, and
trichloroethene. Physical tests on soil samples included moisture content, Atterberg limits,
and grain size distribution. Field measurements on water samples included pH, temperature,
and specific conductance.

In August 1996, the Tulsa District Corps of Engineers collected surface soil samples from two
locations in support of the risk analysis to be performed at this site. Both samples were
analyzed for volatile organic compounds and 11 metals (arsenic, barium, cadmium, chromium,
lead, mercury, nickel, selenium, silver, antimony, and thalium). In February 1997, surface
soil samples were taken at the same two locations. Samples from both locations were analyzed
for semi-volatile organic compounds and pesticides/PCBs. A sample from RASSXX-02 was
also analyzed for 12 metals (aluminum, beryllium, calcium, cobalt, copper, iron, potassium,
magnesium, manganese, strontium, vanadium and zinc).

LHAAP / Group 1 Sites
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Table 6-1 summarizes the samples and boring numbers taken by theée contractors. All of the
sample and boring locations are shown on Figure 6-1.

6.2 GEOLOGY AND SOILS

Soils encountered in the borings at Site XX consisted primarily of interbedded silty and clayey
sands, and sandy silts and clays of the Wilcox Group. Boring locations are shown on the site

map, Figure 6-1, and a geologic section is shown on Figure 6-2. Boring logs are given in
Appendix A.

Table 6-1
Site XX - Ground Signal Test Area
Exploration Summary

o) nple
3 surface soil 0501 to 0503 3 soil samples
2 monitoring wells MW127 to MW128 2-groundwater samples
EBA 1993 7 borings XXSB15 to 21 16 soil samples total
XXGG15to 18 6 groundwater grabs
XXGG20 to 21
EBA 1693 7 surface waters XXSW01, 7 water
XXSW15 to 20
EBA 1993 7 sediment samples XXSW01 7 sediment
XXSW1S to 20
EBA 1993 2 well resampling MWI127 to MW128 2 groundwater samples
SVE 1994 5 soil gas sampling XXSGO1, XXSGO03 5 soil gas
points to 05, XXSG0O7
SVE 1994 1 boring XXSBO1 3 soil samples
XXGGO1 1 groundwater grab
COE 1996/97 2 surface soil RASSXX-01,RASSXX-02 | 2 surface soil samples
samples

EPS = Environmental Protection Systems ; EBA = Ebasco; SVE = Sverdrup; COE = Tulsa District Corps
of Engineers

Surficial soils encountered generally consisted of a moderately plastic, mottled, gray and
brown, silty clays and silts to depths of 5 to 9 ft. This surficial clay cap was generally not
present along the northern third of the site. Below this surficial layer was a light gray and
brown, moist, low plastic, clayey sand changing into a silty sand with occasional sand and clay
lenses at depth. Groundwater was generally encountered within this silty sand layer at a depth
of approximately 10 to 15 ft below ground surface.

LHAAP / Group 1 Sites
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6.3 HYDROGEOLOGY b

Two shallow monitoring wells, 127 and 128, were drilled and installed at Site XX by EPS in
1982. Well 127 was completed with the screened interval placed from 10.1' to 24.1" below
ground surface (BGS). Well 128 was completed with the screened interval from 17.4' to 32.4"
BGS. No new monitoring wells were installed at Site XX during the Phase 1 and Phase 2 field
investigations, but groundwater samples were taken from 7 soil borings. Monitoring well
installation diagrams are provided in Appendix A.

Groundwater was generally encountered at depths of 10 to 15 ft below ground surface, within
a silty sand unit containing sand and clay lenses. The monitoring wells were installed with
their screens set within this silty sand unit. Table 6-2 contains groundwater potentiometric
measurements.

There is insufficient data to draw a potentiometric surface across the site. However, based on
the Hydrogeological Assessment (COE, 1995a), the flow direction is to the northwest. No
slug test data is available for wells at Site XX.

Table 6-2
Site XX - Ground Signal Test Area
Monitoring Well and Groundwater Data

-  Ground | Elev

we“.sfs.:s; | Elevation (feet) | of C
MW127 185.9 188.43 9.77 11/94 178.68
MW128 189.2 191.77 13.95 11/94 177.8

LHAAP / Group 1 Sites
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7.0 GEOHYDROLOGY, SITE 27 O 1 8 65 9

This section presents a description of physical site conditions at Site 27. Subjects addressed

include geology, soils and hydrogeology. Information presented in this section is based on
data obtained from the field investigations.

7.1 SUMMARY OF INVESTIGATIONS

Site 27 was investigated by EPS for USATHAMA and a contamination survey report was
published in June 1984 (EPS, 1984). EPS collected 3 shallow soil samples and installed and
sampled monitoring wells 131 and 132. Sample locations are indicated on Figure 11-1. Soil
and groundwater samples were analyzed for explosives, metals, and anions. In addition,
groundwater from Well 131 was analyzed for pesticides, volatiles and semivolatiles.

During the Phase 1 RI conducted in 1993, Ebasco collected 20 soil samples from the
unsaturated soils in 10 soil borings. Two of the borings were 8 feet deep and the others were
7 feet deep. Groundwater grab samples were collected in each boring. The 2 monitoring
wells installed by EPS were also sampled. Ebasco collected 4 sediment and surface water
samples and 4 surface soil samples. Soil, sediment, surface water, and groundwater samples
were analyzed for volatiles, semivolatiles, explosives, metals, and anions.

The Phase 2 field investigation conducted by Sverdrup included the collection of 3 surface soil
samples, 12 soil samples from 4 borings, and a groundwater sample from each of 4 installed
monitoring wells. Surface soil samples were analyzed for chromium and mercury. Soil and
groundwater samples were analyzed for explosives, metals, and anions. Physical tests on soil
samples included moisture content, Atterberg limits, and grain size distribution. Field
measurements on water samples included pH, temperature, and specific conductance.

In August 1996, the Tulsa District Corps of Engineers collected surface soil samples from nine
locations in support of the risk analysis to be performed at this site. Samples from all nine
locations were analyzed for explosives. Samples from four of these locations (RASS27-02,
RASS27-04, RASS27-06 and RASS27-08) were also analyzed for 11 metals (arsenic, barium,
cadmium, chromium, lead, mercury, nickel, selenium, silver, antimony, and thalium). In
February 1997, surface soil samples were taken at the four locations (RASS27-02, RASS27-
04, RASS27-06 and RASS27-08) and analyzed for 12 metals (aluminum, beryllium, calcium,
cobalt, copper, iron, potassium, magnesium, manganese, strontium, vanadium and zinc).

Table 7-1 summarizes the samples and boring numbers taken by these contractors. All of the
sample and boring locations are shown on Figure 7-1.

LHAAP / Group 1 Sites
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7.2 GEOLOGY AND SOILS

Soils encountered in the borings at Site 27 consisted primarily of interbedded silty and clayey
sands, and sandy silts and clays of the Wilcox Group. Boring locations are shown on the site
map, Figure 7-1, and a geologic section is shown on Figure 7-2. Boring logs are given in
Appendix A.

Table 7-1
Site 27 - South Test Area
Exploration Summary

AE | Date | Exploration |  Samplem
EPS 1984 3 surface soil 0401 to 0403 3 soil samples
EPS 1984 2 monitoring wells | MW131 to MW132 2 groundwater samples
EBA | 1993 10 borings 27SB30 to 39 20 soil samples total
27GG30 to 39 10 groundwater grabs
EBA { 1993 4 surface waters 27SW02 to 4 waters
27SWO05
EBA | 1993 4 sediment 27SD02 to 27SD05 4 sediment
samples
EBA | 1993 2 wells resampling | MW131 to MW132 2 groundwater samples
EBA 1993 4 surface soil 278801 to 04 4 surface samples
SVE | 1994 4 monitoring wells | 27WWOI to 12 soil samples
27TWW04 4 groundwater samples
SVE 1994 3 surface soil 278821 t0 23 3 surface samples
COE 1996/97 9 surface soil RASS27-01 to 09 9 surface soil samples

Surficial soils encountered consisted primarily of reddish brown, silts to silty sands ranging
from approximately 3 to 8 ft thick which increasing sand content at depth. Underlying the
surficial material was a gray, brown, firm to hard, moist, plastic, silty clay, ranging in
thickness from 4 to 9 ft. Extending below this clay zone at all four of the Phase 2 monitoring
well locations was a saturated reddish brown/gray mottled, medium dense to dense, silty fine
sand with occasional silty clay lenses, ranging in depth from 7 to 9 ft below ground surface.
Groundwater beneath the site was generally first encountered within this layer.
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7.3 HYDROGEOLOGY v
Wells 131 and 132 were drilled and sampled by EPS in 1982 and resampled by Ebasco. Four
additional monitoring wells, 27TWWO01, 27WW02, 27WWO03, and 27WWO04, were drilled and
installed as part of the Phase 2 field investigation. Table 7-2 lists the screened depths and
completion date of each monitoring well at Site 27. Information obtained from these wells
along with additional information from the Phase 2 investigation and subsequent potentiometric
measurement data were utilized to evaluate the upper most water bearing transmissive unit
underlying Site 27. Monitoring well installation diagrams are given in Appendix A.

Table 7-2
Site 1- Inert Burning Ground
Monitoring Well Data
Well Date Top Screen Base Screen
Completed (feet, BGS) (feet, BGS)
131 6/8/82 8.00 23.00
132 6/9/82 9.20 24.20
27TWWO01 8/19/94 17.00 27.00
27TWW02 8/19/94 7.00 17.00
27WWO03 8/19/94 8.00 18.00
27TWW04 8/24/94 7.00 17.00

Groundwater was generally encountered within a silty fine sand layer underlying surficial silt
and clay layers at depths ranging from approximately 7 to 9 ft below ground surface at three of
the four new monitoring well locations. This water bearing zone was encountered in
monitoring well 27WWO01 at a depth of approximately 21 feet below ground surface due to the
well located on a structural high within Site 27 as shown in Figure 7-2. All monitoring wells
were installed with their screened interval placed across this shallow water bearing silty fine
sand unit. Potentiometric measurements taken following installation and development of these
new wells generally corresponded with the top of the silty fine sand unit with the exception of
monitoring well 27WWO01 where the potentiometric surface was measured approximately 10 ft

above the top of this unit. Table 7-3 contains groundwater potentiometric measurements made
in monitoring wells and soil borings.

Based on these groundwater measurements, a potentiometric surface map was compiled for the
shallow water bearing transmissive unit underlying Site 27 as shown in Figure 7-3. Based on

LHAAP / Group 1 Sites
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the potentiometric contours plotted, a h
was calculated. This findin

downgradient of the other t

018664

ydraulic gradient of 0.004 ft/ft in a northerly direction

g shows that monitoring well 27WWO04 is positioned hydraulically

hree monitoring wells installed during the Phase 2 investigation.

Site 27 - South Test Area
Monitoring Well and Groundwater Data

Table 7-3

131 186.31 189.02 181.80

132 185.51 188.34 182.68

27TWW01 191.37 194.15 182.43

27TWW02 183.57 186.37 181.70

27WW03 185.22 187.91 181.94

2TWW04 182.67 185.27 181.46
A s
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Rising head slug tests were conducted on all four Phase 2 monitoring wells using PVC slugs.
Hydraulic conductivities calculated using the Bouwer-Rice method are given in Table 7-4.
The average hydraulic conductivity value calculated for this shallow transmissive unit at Site
27 is 1.4 x 102 ft/min (7.6 x 10 cm/sec). Slug test data and analysis for the individual wells
are given in Appendix D.

Table 7-4
Site 27 - South Test Area
Hydraulic Conductivity Values

2TWWO01 1.9 x 10°? 1.0x 10?
27TWW02 1.0x 10° - 5.3x10¢
27TWWO03 2,3x10° 1.2 x 103
27TWW04 5.8 x 10 3.0x 10

The horizontal groundwater flow velocity at Site 27 was calculated to be 0.040 ft/day using the
relationship v = Ki/n, using the average hydraulic conductivity and groundwater gradient and
an assumed effective porosity of 20% for a silty fine sand.

LHAAP / Group ! Sites
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8.0 CHEMICAL FINDINGS, SITE 11 018667

This section presents the results of field investigations at LHAAP Site 11, the Suspected TNT
Burial Site. The information presented includes a summary and discussion of the chemical results
of soil and water sampling at the site.

8.1 ANALYTICAL RESULTS

Data summary tables, showing detected analytes only, were prepared for each round or phase of
sampling and are discussed below.

8.1.1 Soil Investigations

Initial investigations were conducted by EPS in 1984 and again in 1988. During these early
focused investigations, EPS did not sample or test for any analytes other than explosives. Results
of explosive analyses performed by EPS indicated minimal soil contamination (Table 8-1). The
explosive, 2,4,6-TNT, was detected at 1860 ug/kg in soil sample 0801 at a depth of 2.5-5.0 ft
during the 1984 sampling.

Table 8-1 -
Site 11 - Suspected TNT Burial Site
EPS Subsurface Soil Analytical Summary (1984 and 1988)

2,4,6-TNT |ug/kg | <DL 1860 <DL | <DL | <DL | <DL | <DL <DL

1,3,5-TNB [ ug/kg | <DL <DL 23 37 <DL [ <DL | <DL <DL

‘The explosive, 1,3,5-TNB, was detected in 7 of 9 surface soil samples during the 1988 sampling,
ranging from 10 ug/kg to 117 ug/kg (Table 8-2). A companion boring at location 0801 which was
drilled in 1988, did not detect 2,4,6-TNT and could not confirm the earlier finding.

During the Phase 1 Remedial Investigation conducted in the summer of 1993 a total of 6 soil
borings were drilled and sampled by Ebasco. Three soil borings (11SBO1, 02, and 03) were
drilled within the boundary of the suspected burial pit and two borings (11SB05 and 06) were
drilled within the borrow area to attempt to locate the disposal pit and to identify any explosives
compounds in the soil and groundwater. One soil boring (11SB04) was drilled outside of the
suspected waste disposal area. Analytical results of soil sampling conducted by Ebasco are shown
in Table 8-3.

LHAAP/ Group 1 Sites
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Site 11 - Suspected TNT Burial Site

Table 8-2

EPS Surface Soil Analytical Summary (1984 and 1988)

| 2,4,6-TNT

|| 1,3,5-TNB ug/kg

40

<DL 22 10

97

70

117

13 | <L

Table 8-3
Site 11 - Suspected TNT Burial Site
Ebasco (1993) Subsurface Soil Analytical Summary

Volatile Organics ug/kg | <DL | <DL | <DL | <DL || <DL | <DL | <DL | <DL
Semivolatiles ug/kg | <DL | <DL | <DL | <DL || <DL | <DL | <DL | <DL
Bis (21-ethylhexyl) ug’kg | <DL | <DL | <DL | 343 || <DL} <DL | <DL | <DL
(phthalate
Explosives ug/kg
Arsenic mg/kg 2 1 1J 4] 4] 2 4] <DL
Barjum mg/kg | 36.9 | 50.4 | 50.7 1.5 335 | 28.2 | 28.8 | 61.6
Chromium mg/kg | 4.2 1.6 1.1 4.7 8.1 3.6 <DL | 10.9
Lead mg/kg 7] 5¥ 43 103 4] 113 4] 4]
Mercury mg/kg | 0.02 | 0.02 | <DL | <DL {| 0.02 } <DL | 0.02 | <DL
Nickel mg/kg 1.5 7.5 2.5 10.8 3.6 6.3 5.3 53
Antimony mg/kg | <DL | <DL | 3.3] | <DL || <DL | <DL | <DL | <DL
Chloride mg/kg | <DL 44 <DL | <DL || <DL | <DL | <DL | <DL
Nitrate / Nitrite mg/kg | <DL | <DL | <DL | 0.74 | 0.35 | <DL | <DL | 0.53
Sulfate mg/kg | 640 610 860 290 240 310 | <DL | 540
pH pH 6.1 6.4 7.1 7.7 6.2 6.2 6.6 6.8
Conductivity umhos/cm | 44 106 208 96 61 77 72 97
Finl RL/ Mg 1997 8-2



Table 8-3 (continued) '186 69
Site 11 - Suspected TNT Burial Site
Ebasco (1993) Subsurface Soil Analytical Summary

,Paraipéigr .
Volatile OrEanics ..EEL‘.EE <DL| <DL | <DL | <DL} <DL | <DL | <DL | <DL
Semivolatiles ug/kg { <DL| <DL | <DL | <DL|| <DL | <DL | <DL | <DL
Explosives ug/kg
Arsenic mg/kg | 4) 2] 0.3 3 4 4 4J 2]
Barium mg/kg | 74.77 | 33.7J | 30.6J | 32.4J}f 89.3] | 44.7J | 28.6 41
Chromium mgke| 1051 1.1 | 53 | 38 || 119 | 158 | 29 | 8.2
Lead mg/kg | 6J S) 1.6 4 3.0 4.6 5.2 5.4 2.5
Mercury me/kg | 0.02 | <DL | <DL | <DL|| 0.01 | <DL | 0.01 | 0.01
| setenium me/ke | 2.37 | <DL | <DL | <DL|| <DL [ <DL | <DL | <DL
Nickel ) mg/kg | 6.0 3.1 2.4 4.2 8.8 8.8 4.3 4.3
Nitrate / Nitrite mg/kg | 0.48 | <DL | <DL | 1.67 1.73 2.34 | 2.34 1.79
Sulfate mg/kg | 74 1200 170 240 100 110 80 120
pH pH 5.7 6.2 7.0 7.3 6.1 6.2 5.9 5.9
Conductivity umhos/cm| 53 100 75 123 33 45 48 42

Generally, very few indications of contamination were found in the Phase 1 investigations. Based
on Ebasco’s findings, the presence of explosives found by EPS also could not be confirmed. With
the exception of two low concentration occurrences of bis(2-ethylhexyl)phthalate, a common
laboratory contaminant, explosives, volatile organic, and semi-volatile organic compounds were
not detected in any of the soil samples collected during the Phase 1 investigation.

LHAAP / Group 1 Sites
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Table 8-3 (continued) 18670
Site 11 - Suspected TNT Burial Site
Ebasco (1993) Soil Analytical Summary

Volatile Organics ug/kg <DL <DL <DL <DL
Semivolatiles ug/kg <DL <DL <DL <DL
Explosives ug/kg <DL <DL <DL <DL
Arsenic mg/kg 3) 0.4] 3J 2
Barium mg/kg 25.8 19 167 54.0]
Chromium mg/kg 5 <DL 6.9 3.8
Lead mg/kg 4 3.1 2 4.7
Mercury mg/kg 0.02 <DL <DL <DL
Nickel mg/kg 4.3 1.4 6.9 5.7
Chloride mg/kg <DL <DL <DL 18
Nitrate / Nitrite mg/kg 2.4 2.44 1.42 1.65
Sulfate mg/kg 100 90 270 180
pH pH 5.8 5.9 6.3 6.7
Conductivity umhos/cm 40 46 50 83

Phase 2 field investigation sampling, performed by Sverdrup in 1994, consisted of drilling and
sampling three monitoring wells, 11WWO1, 02, and 03 (Figure 8-1). Samples for chemical
analyses were collected at 5-foot intervals from the ground surface throughout the vadose zone.
The borings were completed as monitoring wells with 4-in. 1.D. stainless steel casing and 10-foot
stainless steel screens for groundwater monitoring. Analytical results of soil sampling conducted
by Sverdrup are summarized in Table 8-4. :

With the exception of some common laboratory contaminants, no explosive,volatile, or semi-
volatile organic compounds were detected in the any of the soil samples. Methylene chloride, was
detected above the PQL of 12 ug/kg in 11 of the 13 soil samples, ranging from 14 to 32 ug/kg.
Acetone was found in 3 samples above the PQL of 12 ug/kg, at values of 23, 52, and 80 ug/kg.
It was also found in the field blanks and is qualified with a "B". Di-n-butyl phthalate was found
in 10 of the 13 samples at concentrations ranging from 440 to 755 ug/l. Di-n-butylphthalate was
found in the laboratory method blanks at similar concentrations and is also qualified with a "B".
The most commonly detected metals were arsenic, barium, chromium, lead, and nickel.

LHAAP / Group 1 Sites
Final R1/May 1997 8-4



ubprogieyl

ﬂl@ HMDUH..—H *¥9 HI31039 °* 431HI
SNOLLVOT 31dmvs |
LIS WI4Ng 40 G030

INL 03103dSNS + +

L} dVVHT 19 g
10 e X 0T | ke cpensi

:_Emw_u%ﬁum_%u% N .mm lrr\\W, & : ‘LS : 1. N

$ AN SIAVS L] - ONTHTINIOND VA WNIHL $ BN Fm.ﬂ.mo BN\ LOMMIL

@ N

i N
ol zoasi _£oMmi \ \\ R
{’/bew

A\

1334 NI 3793S

——

]1.ra o1 %] )0

(£6/9661 “302) NOILYDO1 110S 3IV4HNS
(661 ‘dNYAYIAS) T1IM INIHOLINOW

v
&
(661 ‘0ISvE3) I1IWVS HILVM 3IV4HNS @
(€661 '0ISVE3) I1INYS LNIWIQIS/HILVM JIVIHNS ®
(€661 ‘00Sv43) ONIY0E 1I0S @
NOILI3HIO MOT4 HILYM IVHHNS !
(8861 ‘Sd3) 31dWVS 1108 3IVIHNS
(861 'Sd3) INIHOE 10S M &

aN3937
@,m,q MOHH04d

908s1i

AYVAONNO8 31IS 3LYWNIXOYddY




18672

The highest detected metal concentrations appear to be randomly distributed at various intervals
and borings. Based on the scattered occurrence of the highest metal concentrations, there is no
evidence of soil contamination.
Table 8-4
Site 11 - Suspected TNT Burial Site
Soil Analytical Summary from Sverdrup (1994)

Volatiles ug/kg <DL | <DL | <DL | <DL|| <DL | <DL | <DL

Acetone ug/kg <DL | <DL | 52B 23B <DL | <DL | <DL

Explosives ug/kg

Arsenic mg/kg 3.7 9.71 6.14 1.1 4.2 0.92 2.7
Barium mg/kg 73.2 | 63.1 43 406 || 77.1 89.6 | 30.1
Chromium mg/kg 18.5 16.5 8.6 6.5 9.9 8.6 4.8
Lead mg/kg 7.66 12.6 14.5 | 7.63 7.1 4.6 4.7
Nickel mg/kg 5.1 6.2 6.4 2.3 6.2 9.6 3.1
Chloride mg/kg 18.6 | 21.6 | 21.5 | 216 || 329 19.8 9.7
Nitrate / Nitrite mg/kg 16.9 18.3 13.7 15.7 17.9 12.2 18.6
Sulfate mg/kg 0.64 | 076 | 0.80.| 1.15 0.52 | 0.76 | 0.53

In August 1996, the Tulsa District Corps of Engineers collected two surface soil samples at Site
11 to provide data to be used in the preparation of the risk assessment portion of this report. The
sample locations shown on Figure 8-1. These samples were analyzed for explosives and 11 metals
(arsenic, barium, cadmium, chromium, lead, mercury, nickel, selenium, silver, antimony, and
thalium). In February 1997, surface soil samples were taken at the same locations with analyses
performed for 12 metals (aluminum, beryllium, calcium, cobalt, copper, iron, potassium,
magnesium, manganese, strontium, vanadium and zinc). Analytical results of surface soil samples
collected by the Tulsa Distric Corps of Engineers are presented in Table 8-5.

No explosives were detected in the samples collected. Detected metal concentrations showed no
indications of contamination.

LHAAP / Group 1 Sites
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Table 8-4 (Continued)
Site 11 - Suspected TNT Burial Site
Sverdrup Subsurface Soil Analytical Summary (1994)

Parameter o Umts
Volatiles ug/kg <DPL| <DL | <DL | <DL | <DL | <DL l
Acetone _ug/kg <DL 80B <DL <DL <DL <DL “
Methylene Chloride ug/kg 21 20 23 32 25 33 “
Semivolatiles ug/kg <DL| <DL | <DL | <DL | <DL | <DL
Di-n-butylphthalate ug/kg 634B | 568B | 644B | 440B | 579B | 563B
Explosive ug/kg <DL| <DL | <DL | <DL | <DL | <DL |
Arsenic mg/ke 1.5 2.4 5.9 1 3 1.6
Barium mg/kg 116 49.2 84.5 85.5 80.4 51
Chromium mghg | 73 | 92 | m2 | u 10 | 89
Lead mg/k; 8.09 | 731 16 8.91 6.42 5.7
Nickel mg/kg 4.4 6.4 12.8 10 15.1 9.8
Chloride mg/kg 8.9 19.6 14.2 i3.3 9.3 <DL
Nitrate / Nitrite mg/kg 17 12.7 19.4 17.9 <DL <DL
Sulfate mg/kg 0.61 0.64 1.15 0.9 0.92 0.85
Table 8-5

Site 11 - Suspected TNT Burial Site
Tulsa District Corps of Engineers (1996/97)
Surface Soil Analytical Summary

Explosives ug/kg <DL

Aluminum mg/kg 4360 3400

Antimony mg/kg <DL 1.1

Arsenic mg/kg 1.15 1.58

Barium mg/kg 51.7 41.5
Final R1 Moy 1997 8-7



Site 11 - Suspected TNT Burial Site

Table 8-5

Tulsa District Corps of Engineers (1996/97)

Surface Soil Analytical Summary

Beryllium mg/kg <DL <DL
Cadmium mg/kg <DL <DL
Calcium mg/kg 242 403
Chromium mg/kg 6.07 5.67
Cobalt mg/kg 2.92 <DL
Copper mg/kg 4.35 4.02
Iron mg/kg 12,000 4,510
Lead mg/kg 6.0 8
Magnesium mg/kg 199 211
Manganese mg/kg 234 199
Mercury mg/kg <DL <DL
Nickel mg/kg 5.74 5.43
Potassium mg/kg 372 382
Selenium mg/kg <DL <DL
Silver mg/kg <DL <DL
Strontium mg/kg <DL <DL
Thallium mg/kg <DL <DL
Vanadium mg/kg 32.9 11.2
Zinc mglkg 16 6 136

8.1.2 Groundwater Investigations

018674

Initial groundwater investigations consisted of collecting groundwater grab samples from the six

soil borings drilled during the Phase 1 Remedial Investigation.

The purpose of collecting

groundwater grab samples was to obtain preliminary field screening data of potential groundwater
contaminants. The most significant finding from the analysis of the groundwater grab samples
was that there were no organic or explosives compounds detected with the exception of 0.62 ug/l

LHAAP / Group 1 Sites
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of 1,3,5-TNB in boring 11SB04. A data table summarizing the results of all groundwater grab
samples is shown in Appendix D. ’

To further investigate potential groundwater contamination with explosives in the vicinity of soil
boring 11SB04, three monitoring wells, 11WWO01, 11WWO02, and 11WWO03, were installed during
the 1994 Phase 2 field investigation (Figure 8-1). One monitoring well was located one
upgradient and two downgradient of boring 11SB04 to confirm the groundwater grab sample
explosive result. The three installed wells were purged of a minimum of five well volumes and
sampled. Results of groundwater sampling are summarized in Table 8-5. ’

Table 8-6
Site 11 - Suspected TNT Burial Site
Groundwater Analytical Summary (1994)

Volatiles ug/l <DL <DL <DL
Semivolatiles ug/l <DL <DL <DL
Explosives ug/l <DL <DL <DL
Barium mg/l 0.032 0.139 0.3

Chromium mg/l <DL 0.037 0.049
Lead mg/] <DL 0.008. 0.016
Nickel mg/] <DL 0.047 0.051

The only analytes detected in the three groundwater samples were the metals barium, chromium,
lead, and nickel. Because no explosives were found, the indication of explosive contamination
from the Phase 1 groundwater grab sample was not confirmed. Based on these results no evidence
of groundwater contamination is indicated.

8.1.3 Surface Water and Sediment Investigations

Two surface water and two sediment samples were collected by Ebasco. Surface water and
sediment analytical results are summarized in Table 8-6. No organic or explosives compounds
were detected in any of the samples. Small concentrations of barium and lead were detected in
the surface water samples. Lead ranged from 0.005 to 0.011 mg/1 and barium ranged from 0.01
to 0.18 mg/l. Low concentrations of chloride (44 mg/kg), sulfate (30 mg/kg), and 6 metals were
detected in the sediments. Because detected concentrations and types of metals are consistent with
results from subsurface soil sampling conducted by both Ebasco and Sverdrup, no evidence for

LHAAP / Group 1 Sites
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contamination is indicated.

Table 8-7
Site 11 - Suspected TNT Burial Site
Surface Water and Sediment Analytical Summary (1993)

Volatiles ug/l <DL ug/kg <DL <DL
Semivolatiles ug/l <DL <DL ug/kg <DL <DL
Di-n-butylphthalate ug/1 <DL <DL ug/kg 941B 738B
Explosives _ug/l <DL <DL ug/kg <DL <DL
Arsenic mg/l <DL <DL mg/kg 1.5 3.9
Barium mg/] 0.18 0.17 mg/kg 41.7 33.5
Chromium mg/l <DL <DL mg/kg 8.1 20.9
Lead mg/l 0.011 <DL mg/kg 13.0 4.0
Mercury mg/l <DL <DL mg/kg 0.02 0.02
Nickel mg/l <DL <DL mg/kg 2.7 3.1
Selenium mg/l <DL <DL mg/kg 0.2 0.3
Chloride mg/1 2.6 2.6 mg/kg 44 <DL
Nitrate / Nitrite mg/l 0.26 0.37 _mg/kg <DL <DL
Sulfate mg/l 3.0 <DL mg/kg 30 30
H pH <DL <DL pH 6.4 6.7
i_Conductivity umhos/cm <DL <DL umhos/cm 60 112

8.2 NATURE AND EXTENT OF CONTAMINATION

8.2.1 Explosives

Since the site is a suspected TNT burial site, the major contaminant of concern is TNT. The only
TNT was found in the soil in 1982 and not confirmed four years later when the identical spot was
drilled again and sampled. Soil and groundwater explorations in 1993 and 1994 also failed to find
TNT. With the exception of one field screening (groundwater grab sample) result from 1993 the
Phase 1 and Phase 2 explorations failed to show any explosives at the site. All monitoring wells

LHAAP / Group 1 Sites .
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drilled around the groundwater grab sample location did not detect explosives.

8.2.2 Volatile and Semivolatile Organics

Other organics found include methylene chloride and bis(2ethylhexyl)phthalate at low and
consistent levels, and the laboratory-qualified presence of acetone and Di-n-butylphthalate. These
compounds are common laboratory contaminants, being found in glassware and tubing (the
phthalate) and in laboratory atmospheres (acetone and methylene chioride). The qualified analyses
were found in field and laboratory blanks. There is no indication that volatile organics or
semivolatile organics are present at the site.

8.2.3 Metals and Other Inorganics

There is no evidence that the detected metals represent contamination. Anions and other
parameters are typical for the environment in which they were found.

8.3 CONCLUSIONS

Because of the absence of contamination in any of the sampling media, hot spots of explosives as
would be expected around a TNT burial or even moderate concentrations, the presence of the TNT
burial is unconfirmed. No further action at Site 11 is recommended. ’

LHAAP / Group 1 Sites
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9.0 CHEMICAL FINDINGS, SITE 1

This section presents the results of field investigations at LHAAP Site 1, the Inert Burning .

Grounds. The information presented includes a summary and discussion of the chemical
results of soil and water sampling at the site.

9.1 ANALYTICAL RESULTS

Data summary tables, showing detected analytes only, were prepared for each round or phase of
sampling and are discussed below.

9.1.1 Soil Investigations

The suspected source of contamination is burned explosive waste residues and possibly bulk
explosive wastes that have been covered or mixed with fill materials. Results of analyses
performed on three surface (0-1') soil samples collected by EPS in 1982 indicated consistently
elevated levels of lead and zinc. No explosives, volatiles, or semivolatiles were were detected in

these three samples. These results are provided in Table 9-1. Sampling locations are shown on
Figure 9-1.

The Phase 1 investigation of Site 1 was conducted in two phases in 1993. During the first stage
of the Phase 1 investigation conducted by Ebasco, 41 soil samples were collected at 5 foot depth
intervals from 8 borings ranging in depth from 10 to 30 feet. These borings were spaced over the
south and east portion of the site. The analytical results from Ebasco soil samples are presented
in Table 9-2. The second phase of the Phase 1 investigation was conducted by Weston over the
north and west portions of the site. Weston collected 74 soil samples at 5 foot depth intervals
within unsaturated soils from 9 soil borings. The results from the analysis from the soil samples
collected by Weston are presented in Table 9-3.

The Phase 2 investigation of Site 1 was conducted by Sverdrup in 1994 and included the
collection of 5 surface soil samples. These samples were analyzed for barium, lead and selenium.
The analytical results from these samples are provided in Table 9-1.

In August 1996, the Tulsa District Corps of Engineers collected surface soil samples from nine
locations in support of the risk assessment to be performed at this site. All samples were
analyzed for semi-volatile organics. Two samples (RASSO1-1 and RASS01-9) were also
analyzed for explosives and 11 metals (arsenic, barium, cadmium, chromium, lead, mercury,
nickel, selenium, silver, antimony, and thalium). In February 1997, surface soil samples were
taken at the locations, RASS01-1 and RASS01-9. Samples from both locations were analyzed
for 12 metals (aluminum, beryllium, calcium, cobalt, copper, iron, potassium, magnesium,
manganese, strontium, vanadium and zinc). In addition, a sample from location RASS01-1
was analyzed for explosives. The results of the chemical analysis of these samples are

LHAAP / Group 1 Sites
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presented in Table 9-4.

Figure 9-1 shows the locations of the soil boring, sampling locations and monitoring wells at Site
1.

9.1.1.1 Organic Compounds

No explosives were found in any surface or subsurface soil sample. A few volatile organic
compounds were detected. Toluene at 6.7 ug/kg and xylene at 30.6 ug/kg were found at 2.5 feet
in 01SB26. Styrene at 6 ug/kg was found at 7.5 feet in 01SBO1. Acetone, a common laboratory
contaminant, was found in low levels (10 to 32 ug/kg) in 01IMWOI, 02, and 01SB01. Acetone
was found but qualified with a J or B in several other borings. Methylene chloride was found in 2
samples from 01SB03 at 7 and 20 ug/kg and in several other borings with a B qualifier.

Semivolatile organics were detected in soil samples at this site. Two plasticizers, di-n-butyl
phthalate and bis(2-ethylhexyl)phthalate, were found in many of the samples. Out of 17 borings,
di-n-butyl phthalate was found in concentrations ranging from 1 to 3 times the PQL of 330 ug/kg
in 6 of them. Sample 0.0 to 2.5 in 01SB29 had a concentration of 3580 ug/kg. Di-n-butyl
phthalate was found but coded with a B in 8 borings and with a J in one boring. Bis(2-
ethylhexyl)phthalate was found in 6 borings in concentrations ranging from just above the PQL of
330 to 1200 ug/kg. It was qualified with a J in 7 borings. Polynuclear aromatic hydrocarbons
(PAHs) showed up in the uppermost sample in two soil borings (0IMWO03 and 01SB26), about
130 feet from each other as well as in three of the four surface soil samples collected by the Tulsa
District Corps of Engineers in 1996. PAH:s also appeared in a sediment sample near 32nd Street.
Four PAH compounds were detected in 01MWO3 at concentrations ranging from 340 to 530
mg/kg, and 8 J-qualified compounds were found in this boring as well. Eight PAH compounds
were found in 01SB26 at concentrations ranging from 484 to 1620 ug/kg. These PAH
compounds are typically associated with incomplete combustion and could be present as the result
of fires set to clear forest undergrowth.

9.1.1.2 Metals

Lead concentrations detected in soil samples were as high as 75 ug/kg, and tended to be highest at
or near the surface. For nickel, a maximum concentration 44 ug/kg was detected with higher
concentrations appearing to generally increase with depth. Barium concentrations were as high as
149 ug/kg in 0IMWO1. Barium shows no apparent trend with depth. A maximum concentration
of 0.9 ug/kg for selenium was detected in the interval 1.4'-4.6' in 01MWO02.

LHAAP / Group 1 Sites
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Table 9-1
Site 1 - Inert Burning Grounds
Surface Soil Analytical Summary from EPS (1982) and Sverdrup (1994)

Volatiles

Semivolatiles ug/kg <DL | <DL | <DL NT NT

Explosives ug/kg <DL | <DL | <DL NT NT

Aluminum mg/kg 1361 | 1435 | 1128 NT NT NT NT NT
Barium mg/kg | 102.6 | 106.6 | 98.4 66.4 188 67 68.2 | 61.7
Chromium mg/kg 11.2 12.3 14.4 NT NT NT NT NT
Lead mg/kg 294 | 26.1 28.4 8.7 29 17 19 7.4
Nickel mg/kg 6 5 5 NT NT NT NT NT
Manganese mg/kg 49.8 99.4 | 122.1 NT NT NT NT NT
Selenium mg/kg NT NT NT 4§ <DL | <DL | <DL | <DL| <DL
Strontium mg/kg 10.1 9.5 9.4 NT NT NT NT NT
Copper mg/kg 8.1 17.4 15.4 NT NT NT NT NT
Zinc mg/kg 25.4 | 56.4 47.2 NT NT NT NT NT
Chloride mg/kg 6 5 7 NT NT .| NT NT NT
Nitrite/Nitrate _mg/kg <DL | <DL | 8.33 NT NT NT NT NT
Sulfate mg/kg 40.0 29.7 40.5 NT NT NT NT NT
Fluoride megke {7 8 9 NT NT NT NT NT

LHAAP / Group 1 Sites
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Table 9-2
Site 1 - Inert Burning Grounds
Ebasco Subsurface Soil Analytical Summary (1993)

118682

T Volatiles ug/kg <DL <DL <DL <DL <DL <DL
Semivolatiles ug/kg <DL <DL <DL <DL <DL <DL
Explosives ug/kg <DL <DL <DL <DL <DL <DL
Arsenic mg/kg 3 2 1 1 4 2
Barium mg/kg 98.7 79 28.9 23.7 32.9 84.3
Chromium mg/kg 12.4 7.2 10.3 53.4 10.9 7.8.
Lead mg/kg 18 4.3 3.6 4.1 52 7.5
Mercury mg/kg 0.11 0.04 0.03 0.07 0.05 0.02
Nickel mg/kg 4.2 5 2.4 4.6 5.7 16.1
Selenium mg/kg 0.3 0.2 0.1 0.1 <DL <DL
Nitrite/Nitrate mg/kg 1.49 1.66 0.71 0.79 1.18 0.89
Sulfate mg/kg 750 150 <DL 130 130 <DL
pH pH 7.8 7.6 7.3 6.2 6.4 6.5

_Conductivity | umhos 277 184 185 | 64 40 145 |

Final Rl May 997 9.5



Table 9-2 (con't) '18683
Site 1 - Inert Burning Grounds
Ebasco Subsurface Soil Analytical Summary (1993)

_.:I_’aran}et'ét :
Volatiles uglkg <DL <DL <DL <DL <DL <DL
Semi-volatiles ug/kg | <DL <DL <DL <DL <DL <DL
Di-n-butyl ug/kg
phthalate 855 <DL <DL <DL <DL <DL
is(2e

B thylhexyl) ug/kg

<DL <DL
Arsenic _mg/kg 5 5 2 2 1 4
Barium mg/kg | 473 354 55.9 17.3 43.9 60.4
Chromium mg/kg | 8.6 6.6 | 112 83 | 57 9.1
Lead _mg/kg 17 9.8 4 4.7 8 7
Mercury mg/kg | 0.07 0.09 0.02 0.02 0.08 <DL
Nickel mg/kg 6.5 2.6 3.4 15 |1 as 10.5
Selenium mg/kg 0.3 0.2 0.2 0.2 0.2 0.1
Chloride mg/kg <DL 44 44 <DL <DL 44
Nitrite/Nitrate mg/kg 0.64 0.89 0.94 0.76 0.96 1.22
Sulfate mg/kg <DL 190 ‘ 150 130 270 130
pH pH 6.1 7.2 7.2 6.2 6.2 6.6
Conductivity umhos 106 210 331 100 53 130

LHAAP / Group 1 Sites
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Table 9-2 (con't)
Site 1 - Inert Burning Grounds
Soil Analytical Summary from Ebasco (1993)

118684

Volatiles ug/kg | <DL | <DL | <DL | <DL || <DL | <DL | <DL <DL
Semivolatiles | ug/kg | <DL | <DL | <DL | <DL || <DL | < DL | <DL | <DL
Explosives ug/kg <DL | <DL | <DL | <DL |f <DL | <DL | <DL | < DL
Arsenic mg/kg 0.2 0.2 2 3 6 4 5 4
Barium mg/k 55.6 59.3 32.3 30.1 60.1 23.6 58.2 60.1
Chromium mg/k 18.6 32.1 6.2 9.4 20.4 18 17.6 8.5
Lead _mg/kg 3 5 2 10 61 9 13 9
Mercury mg/kg | 0.08 0.06 <DL | 0.03 0.06 0.04 0.03 0.02
Nickel mg/kg 5.6 11.6 7.4 44.4 8.1 5.9 8.9 18.7
Selenium _mg/kg 0.2 0.3 <DL 0.2 0.5 0.1 0.1 <DL
Chloride mg/kg 44 <DL | <DL { <DL 44 <DL | <DL | <DL
Nitrite/Nitrate | mg/k 1.38 1.12 1.84 1.38 1.32 0.41 0.38 0.68
Sulfate mg/kg | 330 140 140 150 <DL 150 <DL | <DL
H pH 7.0 6.6 5.8 6.1 6.8 7 6.1 6.3
Conductivity | umhos 171 277 283 133 109 218 212 104
Fina RL/ My 1997 9-7



Table 9-2 (con't)

Site 1 - Inert Burning Grounds
Soil Analytical Summary from Ebasco (1993)

Volatiles <DL <DL <DL <DL
Toluene <DL 6.7 <DL <DL
Xylene <DL 30.6 <DL <DL

Semivolatiles <DL <DL <DL <DL
Di-n-butylphthalate <DL <DL <DL 799
Phenanthrene 763 <DL <DL <DL
Fluoranthene 1620 <DL <DL <DL
Pyrene 1740 <DL <DL <DL
Benzo(a)anthracene 753 <DL <DL <DL
Benzo(b)fluoranthene 887 <DL <DL <DL
Benzo(k)fluoranthene 762 <DL <DL <DL
Benzo(a)pyrene 829 <DL - <DL <DL
Ideno(a,h)anthracene 560 <DL <DL <DL

Explosives <DL <DL <DL <DL
Arsenic 3 4 4 3
Barium 59.1 39.9 52.8 55.9
Chromium 9 12.6 22.7 15.2
Lead 9 8 13 8
Mercury 0.01 0.06 0.04 0.04
Nickel 3.6 3.7 9 14.1
Selenium 0.2 0.4 0.4 <DL
Chloride <DL 44 44 <DL
Nitrite/Nitrate 1.41 <DL 1.66 1.05
Sulfate <DL <DL 160 <DL
pH 6.6 6.3 6.2 6
L_Conductivity umhos | 42 _ 199 127 71

LHAAP / Group 1 Sites
Final RI/ May 1997
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Table 9-2 (con't) *18686

Site 1 - Inert Burning Grounds
Ebasco Sub Surface Soil Analytical Summary (1993)

oring 01SB28

Volatiles u% <DL <DL <DL <DL <DL <DL
Semivolatiles ug/kg <DL <DL <DL <DL <DL <DL
Di-n- butyl ug/kg 1450 567 443 662 <DL <DL
phthalate
Bis(2-ethylhexyl) | ug/kg <DL <DL <DL 955 <DL <DL
Explosives ug/k: <DL <DL <DL <DL <DL <DL
Arsenic mg/kg 6 3 4 3 4 4
Barium mg/kg 73.9 44.7 31.7 54.8 23.9 24.7
Chromium™ mg/kg 19.1 11.4 18.6 11.7 19.6 14.9
Lead mg/kg 75 15 10 7 9 5
Mercury mg/kg | 0.08 0.05 0.02 0.06 - 0.03 0.03
Nickel mg/k 6.9 4 8.2 5 4.9 4.6
Selenium mg/kg 0.2 0.3 0.2 0.5 0.3 <DL
Chloride mg/ke 44 44 44 44 44 44
Nitrite/Nitrate mg/kg <DL <DL <DL <DL 1.41 1.44
Sulfate mg/kg <DL 250 150 130 <DL <DL
H pH 6.7 6.6 5.6 6.1 5.9 5.8
Conductivity umhos 100 714 360 139 42 314

LHAAP / Group 1 Sites
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Table 9-2 (con't) | 18687
Site 1 - Inert Burning Grounds
Soil Analytical Summary from Ebasco (1993)

Volatiles uﬁl/l;L <DL | <DL | <DL | <DL | <DL | <DL | <DL
Semivolatiles ug/kg <DL | <DL | <DL { <DL '< DL | <DL | <DL
Di-n-butylphthalate ug/kg 3580 | <DL | <DL | <DL | <DL | <DL | <DL
Bis(2-ethylhexyl) ug/kg <DL
Explosives ug/kg <DL | <DL | <DL | <DL | <DL | <DL | <DL
Arsenic mg/kg | S 3 4 3 3 3 2
Barium mg/kg | 472 40.4 47.1 47.6 37.1 45.7 42.7
Chromium mg/kg 10.7 9.6 11.9 7.3 1.7 2.2 1.7
Lead mg/kg 8 5 9 9 8 6 7
Mercury mg/kg | 0.08 0.03 0.02 0.02 0.03 0.03 0.02
Nickel mg/kg 5.4 7.3 11.5 12.7 6.4 10.1 10.1
Selenium mg/kg 0.2 <DL | <DL | <DL | <DL | <DL | <DL
Chloride mg/kg <DL | <DL 44 <DL | <DL 44 <DL
Nitrite/Nitrate mg/kg <DL | 0.48 0.76 1.55 1.23 <DL [ <DL
pH pH 6.0 5.6 5.8 6.2 ” 6.5 6.7 6.8
Conductivity umhos 49 233 67 49 52 59 43

LHAAP / Group 1 Sites
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Table 9-3
Site 1 - Inert Burning Grounds
Soil Analytical Summary from Weston (1993)

Volatiles ug/kg | <DL <DL <DL <DL <DL <DL
Acetone ug/k <DL 10 <DL <DL <DL <DL
Semivolatiles ug/k <DL <DL <DL <DL . <DL <DL
Di-n-butyl
L phihalate.
Explosives <DL <DL
Arsenic mg/k; 3.2 0.057 1.7 2.3 0.9 1.7
Barium mg/kg | 83.7 97.8 99.4 149 103 113
Cadmium mg/kg | <DL <DL <DL <DL <DL 0.88
Chromium mg/k 11 14.3 15.1 14.5 12.9 13.3
Lead mg/k; 11.8 6.6 8.1 16.2 7.1 6.1
Mercury mg/kg{ <DL 0.11 <DL <DL <DL <DL
Nickel mg/kg | 21.3 23.1 30.9 34.7 21.2 26.7
Selenium mg/kg | <DL <DL <DL <DL <DL 0.19
Thallium mg/kg | <DL <DL <DL 0.18 <DL <DL
Chloride mg/kg | 100 43 11 37 <DL 130
Nitrite/Nitrate mg/kg | <DL <DL ‘ <DL <DL " 1.5 <DL
Sulfate mg/kg | 56.9 59.7 149 <DL 105 112
pH pH 4.5 5 4.8 5.2 4.3 5
Finl 1 Moy 1997 9-11
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Table 9-3 (con't)
Site 1 - Inert Burning Grounds
Soil Analytical Summary from Weston (1993)

I Volatiles ug/kg <DL <DL <DL <DL <DL <DL

Acetone ug/k; <DL <DL <DL <DL 12 10
Semivolatiles ug/kg <DL <DL <DL <DL <DL <DL
Explosives ug/kg | <DL <DL <DL <DL <DL <DL
Arsenic mg/k 0.83 1.3 0.97 1.8 1.4 1.3
Barium mg/kg |  95.5 102 81.7 86.5 87.4 102
Chromium mg/kg 12.1 10.7 13 12.9 14.4 14.5
Lead mg/k 7.2 9.2 18.7 7.7 10.6 9.2
Nickel mg/kg 25.7 275 18.7 24.2 24 27.9
Chloride mg/kg 40 3 79 <DL 12 55
Nitrite/Nitrate mg/kg | <DL <DL <DL 1.4 <DL <DL
Sulfate mg/kg | 478 100 82.6 66.5 51.6 59.4
pH pH 5 5.6 5.4 53 5.2 5

Final R1 /Moy 1997 9-12



Table 9-3 (con't)
Site 1 - Inert Burning Grounds
Soil Analytical Summary From Weston (1993)

118690

Volatiles ug/kg

Acetone u&ﬁg 9] <DL <DL <DL <DL
Semivolatiles ug/kg <DL <DL <DL <DL <DL

Di-n-butylphthalate ug/kg 130B 92B 90B 110B 73B

Bis(2-ethylhexyl
Explosives ug/kg <DL <DL <DL <DL <DL
Arsenic mg/kg 1.9 1.8 0.93 0.72 1.9
Barium mg/kg 33.3 48.2 64.5 55.7 83.4
Chromium mg/kg 18.4 12.5 11.3 14.2 13.4
Lead mg/kg 5.3 15 5.9 7 8.1
Nickel mg/kg 6.3 5.6 12,1 12.7 20.2
Selenium mg/kg 0.44 0.9 0.19 0.25
Nitrite/Nitrate mg/kg 1.8 <DL <DL <DL <DL
Sulfate mg/kg <DL 76.8 103 66.1 <DL
pH pH 4.9 4.8 4.9 4.9 4.9

Fndd R/ Moy 199 9-13



Table 9-3 (con't)
Site 1 - Inert Burning Grounds

Soil Analytical Summary from Weston (1993)

118691

Parameter | Units {
u o [12.0'-14.5" ‘ 15.0'-16.6'
[ R
Volatiles ug/kg <DL <DL
Acetone ug/kg <DL 12
Semivolatiles ug/kg <DL <DL
Di-n-butylphthalate ug/kg <DL <DL
Bis(2-ethylhexyl)phthalate | ug/kg 150 340
Explosives ug/kg <DL <DL
Arsenic mg/kg 1.2 0.88
Barium mg/kg 82.1 110
Chromium mg/kg 14 26.1 ~
Lead mg/kg 4.5 3.7
Nickel mg/kg 18.7 21
Selenium mg/kg 0.24 0.3 0.29 ~ <DL 0.19
Sulfate mg/kg 57.7 <DL <DL 70.1 76.8
pH pH 5 4.8 5.4 5.5 5
Findl Rl Moy 1959 9-14
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Table 9-3 (con't)
Site 1 - Inert Burning Grounds
Soil Analytical Summary from Weston (1993)

Volatiles ug/kg <DL <DL <DL <DL <DL
Methylene chloride ug/kg <DL 6B 5B 6B 5B
Semivolatiles ug/kg <DL <DL <DL <DL <DL
Di-n-butylphthalate ugkg | 1608 | 938 | 2108 | 1208 110B
Bis(2-ethylhexyl)phthalate ug/kg 1901 220J 370 210) 1201
Phenanthrene ug/kg | 290 <DL | <DL | <DL <DL
Anthracene ug/kg 56] <DL <DL <DL <DL
Fluoranthene ug/kg 530 <DL <DL <DL <DL
Pyrene ug/kg 370 <DL <DL <DL <DL
Benzo(a)anthracene ug/kg 230 <DL <DL <DL <DL
Chrysene ug/kg 246] <DL <DL <DL <DL
Benzo(b)fluoranthene ug/kg 530 <DL <DL <DL <DL
Benzo(k)fluoranthene ug/kg 160J <DL <DL <DL <DL
Benzo(a)pyrene ug/kg 340 <DL <DL <DL <DL
Indeno(123-cd)pyrene ug/kg 240 <DL <DL <DL <DL
Dibenzo(ah)anthracen ug/kg 59] <DL <DL <DL <DL

...... Benzo(g b iper

Explosives ug/kg <DL <DL <DL <DL <DL
Arsenic mg/kg 1.6 3.3 2.4 1.9 2.9
Barium mg/kg 65.4 67.3 69.9 68.8 70.7
Chromium mg/kg 12.3 17.1 19.8 12,2 12.9
Lead mg/kg 28.3 13 11.7 11.5 17.1
Mercury mg/kg 0.091 <DL <DL <DL <DL
Nickel mg/kg 7.3 6.3 12 11.8 19
Selenium mg/kg 0.23 0.53 0.23 0.21 0.3
Sulfate mg/kg 71.4 71.2 <DL 71.7 56.8

H pH 6.6 5.1 5 5 5

Final RL/ Moy 1997 9-15




Table 9-3 (con't)
Site 1 - Inert Burning Grounds
Soil Analytical Summary from Weston (1993)

118693

Volatiles

ug/kg <DL <DL <DL <DL <DL

Acetone “gl_k,L 29B <DL 32B <DL <DL
Semivolatiles ug/kg <DL <DL <DL <DL <DL
Di-n-butylphthalate ug/kg 150B 140B 160B 140B 180B

Explosives

Arsenic mg/kg 1.1 2.2 1.7 3.3 3.1
Barium mg/kg 79.4 99.6 39.7 52.1 52
Chromium mg/kg 12.3 11.2 8.2 16.4 13
Lead mg/kg 5.5 5.5 5.7 6.6 12.5
Nickel mg/kg 3.7 4.9 2.2 2.7 2.8
Selenium mg/kg <DL <DL 0.19 0.41 0.7
Nitrate / Nitrite mg/kg 1 <DL 1.1 <DL <DL
Sulfate mg/kg 99 102 75.8 70.2 50.5
pH pH 5.9 5.1 4.9 5 7

Fina R/ Mg 1997 9-16



Table 9-3 (con't)
Site 1 - Inert Burning Grounds
Soil Analytical Summary from Weston (1993)

118694

Volatiles

ug/kg

ug/kg <DL <DL <DL <DL <DL

Acetone uﬂ 19B 11B 15B 20B 15B
Semivolatiles ug/kg <DL <DL <DL <DL <DL
Di-n-butylphthalate ug/kg 110B 46B 2 IOB' 170B 210B
<DL <DL <DL <DL <DL

Arsenic mg/kg 0.75
Barium mg/kg 77 105 103 125 117
Chromium mg/kg 16.1 15.6 12.9 12.2 12,7
Lead mg/kg 12.5 13.1 7.1 " 8.4 9.9
Nickel mg/kg 13.9 27.5 21.7 26.6 25
Selenium mg/kg 0.82 0.54 0.27 0.53 0.59
Sulfate mg/kg 79.7 75.3 88.3 28.8 21.1
pH pH 5.4 5.6 5.3 5.3 5.4
Fina R/ My 997 9-17



Table 9-3 (con't)

Site 1 - Inert Burning Grounds
Soil Analytical Summary from Weston (1993)

118695

Volatiles ug/kg <DL <DL <DL <DL <DL u
Methylene Chloride ug/kg 5B 5B SB 5B 5B
Acetone ug/kg | <DL <DL <DL <DL 13B

Semivolatiles ug/kg <DL <DL <DL <DL <DL

Ln-butylph

Explosives ug/kg <DL <DL <DL <DL <DL

Arsenic mg/kg 1.1 2.4 2.2 2 2.4

Barium mg/kg 65.1 45.9 19.5 20.2 53.2

Chromium mg/kg 12.8 20.7 10 11.2 10.6

Lead mg/kg 3.7 9.2 4.7 3.9 6.4

Nickel mg/kg 3.3 4.1 1.5 <DL 7.4

Selenium mg/kg <DL 0.18 0.43 0.4 0.39

Chloride mg/kg <DL <DL <DL 43 73

Sulfate mg/kg 59.2 55 58.6 84.8 51.8

H pH 5.8 4.8 4.6 4.4 4.6
Final Rl Mg 1997 9-18



Table 9-3 (con't)

Site 1 - Inert Burning Grounds
Soil Analytical Summary from Weston (1993)

Parameter

118696

Volatiles ug/kg | <DL | <DL | <DL | <DL| <DL | <DL | <DL | <DL | <DL
Styrene uglkg | <DL | <DL |<DL| 6 |<DL|<DL|<DL| <DL | <DL
Acetone ug/kg | <DL | 20 20 13 32 29 23 27 36

Semivolatiles ug/kg | <DL | <DL | <DL | <DL| <DL | <DL | <DL | <DL | <DL
Di-n-butyl ug/kg [ 330 | 2907 | 3007 | 290J | 2707 | 2707 | 3607 | 3100 | 2807
phthalate

<DL | <DL <DL <DL

ug/kg

<DL

841

<DL

48]

<DL

Explosives ug/kg | <DL | <DL | <DL | <DL | <DL | <DL | <DL | <DL | <DL
Arsenic mgkg| 45 | 88 | 40 | 38 [ 26 | 23 | 1.7 15| 14
Barium mg/kg| 32.2 | 354 | 652 |62.6 | 545|742 | 77.7 | 100 | 76.9
Chromium mg/kg| 109 | 19.2 | 11.5 [ 113 | 124 | 142 | 123 { 12.7 | 15.9
Lead mg/kg| 7.7 6.5 94 [ 94 | 74 1104 75 ]29.7 | 12.7
Nickel mg/kg| 6.7 126 | 155 ]| 145 | 158 | 21.7 | 19.4 | 26.5 | 28.4
Selenium mg/kg| 0.22 | 0.20 | <DL | <DL| <DL | <DL | <DL | <DL | <DL
Chloride mg/kg| 18.7 149 | 310 | 236 | 119 | <DL | 55.4 | 30.8 | <DL
Nitrate / Nitrite |mg/kg| <DL | 51.5 | <DL | <DL| 1.3 | <DL| 106 | < DL | 4.8
Sulfate mg/kg| 60.1 | <DL | 49.0 [ <DL| <DL | <DL | <DL | <DL | <DL

H pH 4.7 4.5 43 | 44 | 47 | 56 | 55 | 6.1 | 6.2

Final RL/ Moy 1997 9-19
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Table 9-3 (con't) "1 86 97

Site 1 - Inert Burning Grounds
Soil Analytical Summary from Weston (1993)

Volatiles ug/kg | <DL | <DL | <DL | <DL | <DL | <DL | <DL <DL | <DLJ|

Acetone ug’keg | <DL | <DL | 11B | 18B | 19B | 13B | 19B | 23B 10B

Semivolatiles ug/kg | <DL | <DL | <DL |<DL|<DL|<DL{<DL| <DL | < DL
Di-n-butyl ug/kg | 98B <DL | 120B | 100B | <DL | <DL | <DL | 120B | 110B
phthalate

Bis(ethylhexyl) |ug/kg [ <DL | 2407 | 2105 | 60 | 1007 81 | <DL| 501 39)

o~

Explosives ug/kg | <DL | <DL | <DL | <DL| <DL |<DL | <DL | <DL | <DL

Arsenic mg/kg| 3.4 2.6 18 1 14 112 | 1.7 | 15 1.6 2.3
Barium mg/kg| 42.9 | 49.0 | 623 | 74.7 | 85.6 | 76.8 | 94.0 | 107 | 96.7
Chromium mg/kg| 13.7 | 16.3 | 18.2 | 12.1 [ 12.8 | 11.9 | 109 | 14.8 | 14.1
Lead mg/kg| 102 | 10.1 | 58 | 92 | 86 | 98 | 95 | 102 | 9.9
Nickel mg/kg| 6.0 7.9 10 |155117.2 { 142 | 20.5 | 20.7 | 18.9
Selenium mg/kgi 0.39 | 0.31 | <DL |<DL|<DL|{<DL|<DL{ <DL | <DL
Nitrate / Nitrite [mg/kg| <DL | <DL [ <DL |<DL|<DL| 13.4 | 36.6 | 8.3 10.8
Sulfate mg/kg| 66.5 | 62.9 | 69.8 | <DL | 69.4 | 63.4 | 524 | 67.5 | <DL
H pH 4.8 5.1 49 | 5.1 | 54 |'56 | 5.6 4.9 5.6

LHAAP / Group 1 Sites
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Site 1 - Inert Burning Grounds

Table 9-3 (con't)

Soil Analytical Summary from Weston (1993)

18698

 Parameter |

Volatiles

Methylene Chloride

Acetone
Semivolatiles ug/kg <DL <DL <DL
Di-n-butylphthalate ug/kg 110B 120B 100B

Explosives

ug/’kg <DL <DL <DL
Arsenic mg/kg 2.2 1.7 1.6
Barium mg/kg 37.5 98.1 29.8
Chromium mg/kg 13.1 12.2 7.7
Lead mg/kg 5.4 26 6.2
Nickel mg/kg 3.1 4.3 2.7
Selenium mg/kg 0.17 0.2 <DL
Sulfate mg/kg 67.6 <DL <DL

H pH 5.7 5.2 5.1
LHAAP / Group 1 Sites 9-91
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Table 9-3 (con't)
Site 1 - Inert Burning Grounds

Soil Analytical Summary from Weston (1993)

18699

Volatiles ug/kg{ <DL <DL < DLQT <DL <DL <DL <DL
Acetone ug/k <DL <DL 16B <DL 22B 12B 110B
Semivolatiles ug/kg | <DL <DL <DL <DL <DL <DL <DL
Di-n-butylphthalate {ug/kg | 190B 160B 160B 170B 120B 97B 120B

Bis(2-etylhexyl)

Explosives

ug/kg <DL <DL
Arsenic mg/kg| 0.59 2.0 2.7 0.84 0.43 0.84 1.9
Barium mg/kg{ 32.1 43.0 21.7 51.5 28.6 63.7 56.9
Chromium - |mg/kg 5.1 9.8 16.5 9.3 17.5 12.0 11.3
Lead mg/kg 2.9 5.0 6.8 5.1 6.8 14.2 19.5
Nickel mg/kg] <DL <DL <DL 1.5 <DL 4.2 7.6
Selenium mg/kg| <DL 0.56 0.63 0.29 0.23 0.20 0.47
Nitrate / Nitrite mg/kg| 0.73 <DL <DL <DL 22.8 24.6 <DL
Sulfate mg/kg| <DL 107 146 116 100 <DL 92.6
H pH 5.6 4.7 4.7 4.6 4.7 4.8 4.8
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Table 9-4 .
1Qn
Site 1 - Inert Burning Grounds 18700
Tulsa District Corps of Engineers (1996/97)
Surface Soil Analytlcal Summary

Parameté “““
Explosives NT NT NT NT NT "NT <DL
Semivolatiles <DL <DL <DL <DL <DL <DL <DL <DL
Benzo@anthracene _|mg/kg] <DL | <DL | <DL | <DL | 0.530 | 0.533 | <DL | <DL | 0.39]
Benzo(fluoranthene |mg/kg] <DL | <DL | <DL | <DL | 0.456 | 0.878 | <DL | <DL | 0416
Benzo®fluoranthene |mg/kg)| <DL | <DL | <DL | <DL | 0372 | 0.65 | <DL | <DL | 0.701
Benzo(g.h.pyrene |mg/ks] <DL | <DL | <DL | <DL | <DL | 0.412 | <DL | <DL | 0.367
Chrysene mg/kg| <DL | <DL | <DL | <DL | <DL | 0.814 | <DL | <DL | 0517
Fluoranthene me/kg] <DL | <DL | <DL | <DL | 0449 [ 174 | <DL | <DL | 1.19
Phenanthrene me/kg| <DL | <DL | <DL | <DL | <DL | 0.861 | <DL | <DL | 0.642
Pyrene me/kel <DL | <DL | <DL | <DL | <DL | 114 | <pL | <DL | 0687
Aluminum mg/kg| 3540 | NT NT NT NT NT NT NT | 6490
Antimony mg/ke] <DL | NT NT NT NT NT NT NT | <DL
Arsenic mgikg| 257 | Nt NT NT NT NT NT NT | 2.58
Barium mg/kg| 56.1 NT NT NT NT NT NT NT | 72
Beryllium mg/kg| <DL | NT NT NT NT NT NT NT | <DL
Cadmium mg/kg| <DL | NT NT NT NT NT NT NT | 3.61
Calcium me/kg| 242 NT NT NT NT NT NT NT 769
Chromium mg/kg| 16 NT NT NT NT NT NT NT 13.1
Cobalt mg/kg| <DL | NT NT NT NT NT NT NT | 3.32
Copper mg/kg| 639 | NT NT NT NT NT | NT NT 10.7
Iron mg/ke| 6,870 | NT NT NT NT NT NT NT | 11,900
Lead mgrkg| 178 | NT NT NT NT NT NT NT | 22.8
Magnesium mg/kg[ 190 NT - | NT NT NT NT NT NT 396
Manganese mg/kg| 385 | NT NT NT NT NT NT NT 198
Mercury mg/kg| <DL | NT NT NT NT NT NT NT | <DL
Nickel mg/kg| 7.03 | NT NT NT NT NT NT NT | 6.37
Potassium me/kg| 277 NT NT NT NT NT NT NT 612
Selenium mg/kg| <DL | NT NT NT NT NT NT NT | <DL
Silver mg/kg| <DL | NT NT NT NT NT NT NT | <DL
Strontium mg/kg| <DL | NT NT NT NT NT NT NT | <DL
Thallium mg/ke] <DL | NT NT NT NT NT NT NT | <DL
Vanadium mg/ke| 142 | NT NT NT NT NT NT NT 17.7
Zinc mg/kg 185 NT NT NT NT NT NT NT 22.6

LHAAP / Group 1 Sites
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9.1.1.3 Anions 18701

The anions, primarily chloride, sulfate, and nitrate, investigated at Site 1 are all naturally
occurring at LHAAP. Chloride had a maximum concentration of 310 ug/kg, sulfate, 750
ug/kg, and nitrate, 51.5 ug/kg. All of the nitrate analyses were below 2 mg/kg with the
exception of those in laboratory batches L022 and L040. Although it was not identified in the
data validation, there may have been a laboratory problem which caused these analyses to be
elevated. Several of the PQLs are elevated by a factor of 5.

9.1.2 Groundwater Investigations

Groundwater sampling included sampling both monitoring wells and open boreholes.
Monitoring well 104 was installed by EPS in 1982 and has been sampled three times during
the investigation of this site. Wells MWO01, MW02, MWO03, MW04 and MWOS5 were installed
and sampled by Weston in 1993 during the Phase 1 investigation. During the Phase 2
investigation Sverdrup installed well 01WWO1 and sampled it and well MWO4. The results of
all groundwater samples from monitoring wells are included in Table 9-5 The only explosive
to appear was 2,6-DNT which was detected in well MW04 at 14 ug/l. It showed up as a
semivolatile (PQL = 10 ug/l) in the GC/MS scan but did not appear as an explosive by HPLC
(method 8330, PQL = 0.31 ug/l). Acetone (12 and 19 ug/l) and 2-butanone (11 and 18 ug/l)
were both detected in wells MWO02 and MWO05. No high metal concentrations were detected.

9.1.3 Surface Water and Sediment Investigations

A total of 10 surface water and 13 sediment samples were collected during the RI
investigations to determine the extent of contaminated sediment in the drainage pathways.

Sediment contained acetone in 01SD21 and 01SD22 at 94 and 57 ug/kg respectively, 2-
butanone at 13 ug/kg in 01SW22, and methylene chloride at 13 ug/kg in 01SDO1. No
explosives were found in any sample, and metals and anions were low. Samples 01SDO01 and
02 contained 2700 ug/kg and 2300 ug/kg of benzoic acid respectively. Sample 01SDO1 was
taken in triplicate, with a QC sample tested by the same lab and a QA sample tested by an
independent lab, and the additional results revealed that the QC sample value was 1200J and
the QA sample was below detection limits. In addition, the surrogate recoveries for the
semivolatile batch were low and the re-extraction exceeded holding times, and the results
should, therefore, be considered estimated. Sample 01SD09 contained minor amounts of
PAHs. A sediment analytical summary is given in Table 9-6.

Surface water at Site 1 contained no organic compounds, other than 6.3 ug/1 toluene from
01SWO06, and trace amounts of some of the metals. Anions were low. Surface water results

LHAAP / Group 1 Sites
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are summarized in Table 9-7. ' p
Table 9-5 " 1 8 702
Site 1 - Inert Burning Grounds
Groundwater Analytical Summary

Volatiles

Acetone ug/l |<DL| 11B [<DL|<DL|<DL| 18 |<DL|<DL|<DL|<DL
2-butanone ug/l [<DL| 12 |<DL|<DL|<DL| 19 |<DL|<DL |<DL|<DL
Semivolatiles ug/l | <DL | <DL | <DL | <DL { <DL | <DL |<DL| <DL [ <DL [ <DL
Isophoron ug/l | <DL|<DL|<DL| 13 |<DL|<DL|<DL| <DL |<DL|<DL
2,6-DNT ug/l |<DL|<DL|<DL| 14 | <DL|<DL|<DL| <DL |<DL|<DL
Bisy“’e"yl) ugl | U | 31 |<DL| 57 |<DL|<DL|<DL| <DL |<DL|<DL
Explosives ug/l | <DL | <DL <DL | <DL | <DL
1,3,5-TNB ug/l | <DL | <DL | <DL |<DL|<DL|<DL|9.74 | <DL | <DL | <DL
Nitrobenzene ug/l | <DL | <DL | <DL |<DL| <DL |<DL| 1.82 | <DL | <DL | <DL
Aluminum mg/l | <DL | <DL | <DL | <DL | <DL | <DL [0.372| <DL | <DL [ <DL
Arsenic mg/l | <DL | <DL [ <DL | <DL | <DL | <DL [0.021| <DL | <DL | <DL
Barium mg/1|0.071 0.15 | 0.13 | 0.13 | 0.117] 0.14 [0.067| 0.19 | 0.31 | 0.07

Cadmium mg/l | <DL | <DL | <DL | <DL | <DL | <DL [0.001 | <DL | <DL | <DL||'
Chromium mg/l | <DL [0.046 | <DL | <DL | 0.010 | <DL |0.046 | <DL {0.056 | <DL

Lead mg/1 | 0.015 | 0.034 | 0.20 |0.016 | 0.005 | 0.01 [0.034| 0.01 {0.041 | <DL

Manganese mg/l | <DL | <DL | <DL | <DL | <DL | <DL [0.085| <DL | <DL | <DL
Strontium mg/l | <DL | <DL | <DL | <DL | <DL | <DL [0.09 | <DL | <DL | <DL
Nickel mg/1 | <DL | 0.048 | <DL | <DL | <DL | <DL [0.057| <DL | 0.02 | <DL
Chlorides mg/1]| 86 | 6.8 [ 68 | 27 | 2.1 |109 |80 | 133 | 6.0 | 6.4

Nitrite/Nitrate mg/1| 0.34 | 0.37 [ <DL | <pL] 0.10 | 0.11 | 3.5 | 0.05 | <DL | 0.23

ulfate me/tl 1651 1731308 13490 l<nr.l 75 1571 | 24 {1931 138

LHAAP / Group 1 Sites
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Site 1 - Inert Burning Grounds
Sediment Analytical Summary
Collected by Ebasco (1993) and Sverdrup (1994)

Table 9-6

18703

e

T Volatiles
Acetone ug/kg <DL 12B 20B <DL <DL <DL
Methylene Chloride ug{_k§7 <DL 13 <DL <DL <DL <DL
Semivolatiles ug/kg <DL <DL <DL <DL <DL <DL
Benzoic Acid ug/kg 2700 2300 <DL <DL <DL <DL
Explosives ug/kg <DL <DL <DL <DL <DL <DL
Arsenic _mg/kg 0.54 0.76 5.1 2.8 1.4 1.8
Barium mg/kg 22.6 46.3 88.4 20.5 55.7 24.4
Chromium mg/kg 4.9 <DL 21 10.1 11.9 5.7
Lead mg/kg 4.9 5.3 13 9 8 4.2
Mercury mg/kg <DL 7.8 <DL <DL <DL <DL
Nickel mg/kg 1.4 <DL 6.3 1.5 3.8 2.9
Selenium mg/kg <DL 0.22 1.1 0.1 0.3 0.2
Chloride mg/kg <DL <DL <DL 1060 44 44
Nitrite/Nitrate mg/kg 2.3 <DL <DL <DL 2.32 <DL
Sulfate mg/kg 55.4 <DL 74.6 30 30 30_
pH pH 4.7 6 5.5 6.1 6 6.4
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Table 9-6 (con't) | 118704

Site 1 - Inert Burning Grounds
Sediment Analytical Summary
Collected by Ebasco (1993) and Sverdrup (1994)

- Parameter

Volatiles ug/kg <DL <DL
Acetone ug/kg <DL <DL <DL <DL 94 57 <DL
2-butanone ug’e | <DL | <pPL [ <DL | <DL | <DL 13 <DL

Semivolatiles __ug/kg <DL <DL <DL <DL <DL <DL <DL
Phenanthrene ug/kg | 1060 <DL <DL <DL <DL <DL <DL
Fluoranthene _ug/kg 1580 <DL <DL <DL <DL <DL <DL
Pyrene ug/kg | 1130 <DL <DL <DL <DL <DL <DL
Benzo(a)anthracene ug/kg 420 <DL <DL <DL <DL <DL <DL
Chrysene ug/kg 550 <DL <DL <DL <DL <DL <DL
Benzo(b)fluoranthene ug/kg 480 <DL <DL <DL <DL <DL <DL
Benzo(k)fluoranthene ug/kg 390 <DL <DL <DL <DL <DL <DL

Explosives ug/kg <DL <DL <DL <DL <DL <DL <DL

Antimony mg/kg <DL 1 <DL <DL <DL <DL <DL
Arsenic mg/kg 1 1.9 1.9 28 | <pL| <pL | <DL
Barium mg/kg 13.4 29.6 41.4 31.7 <DL <DL <DL
Cadmium mg/kg <DL 1 <DL <DL <DL <DL <DL
Chromium mg/kg 4.4 14 9.3 12.3 <DL <DL <DL
Lead mg/kg 4.9 3.6 5.9 5.6 <DL <DL <DL
Mercury mg/kg 0.04 <DL 0.03 <DL <DL <DL <DL
Nickel mg/kg 1.2 2.7 3.6 24 <DL <DL <DL
Selenium mg/kg <DL 0.1 0.3 0.1 <DL <DL <DL
Silver mg/kg <DL 1 <DL <DL <DL <DL <DL
Chloride mg/kg 44 44 <DL | <pL | <DL | <DL | <DL
Nitrite/Nitrate mg/kg 2.3 2.13 2.3 <DL 0.57 0.44 0.59

Sulfate mg/kg 30 60 <DL | <DL | <DL | <DL | <DL
pH pH 52 7.9 6.4 6.3 NR NR NR

Conductivity umhos 103 408 56 39 NR NR NR

NR = Value not reported.

LHAAP / Group 1 Sites
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Table 9-7
Site 1 - Inert Burning Grounds

Surface Water Analytical Summary (Ebasco/Weston, 1993)

: 'Parametel?*i o 3

Volatiles

Acetone

Toluene

Semivolatiles

Explosives _ug/l <DL <DL <DL <DL <DL
Arsenic mg/1 0.003 0.003 0.003 0.02 <DL
Barium mg/l 0.052 0.06 0.32 0.34 0.47
Lead mg/l 0.005 0.018 0.027 0.045 0.034
Chloride _mg/l 8 17 3.8 5.3 1.8
Nitrate / Nitrite mg/l | <DL <DL 0.09 0.09

Sulfate

Volatiles ug/l <DL <DL <DL - <DL <DL
Semivolatiles ug/l <DL <DL <DL <DL <DL
Explosives ug/l <DL <DL <DL <DL <DL
Barium mg/l 0.013 0.04 0.15 0.12 0.06
Lead mg/l <DL <DL <DL 0.014 0.022
Chloride mg/] 7.1 6.2 9.7 <DL <DL
Nitrate / Nitrite mg/l 0.02 0.02 0.19 0.08 0.03
Sulfate mg/l 35 66 90 3 2
Final R0/ Moy 1997 9-28
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9.2 NATURE AND EXTENT OF CONTAMINATION "1 3 s 06

9.2.1 Explosives

The most significant finding is the total absence of explosives from any of the 115 samples
taken at this site. The one sample of DNT as a semivolatile was not confirmed by the more

accurate HPLC test (Method 8330). There is no evidence of explosives in either the soil or
groundwater.

9.2.2 Volatile and Semivolatile Organics

Volatiles found included acetone and methylene chloride, which are common laboratory
contaminants. The abundance of qualifiers and low levels of unqualified results is not an
indicator of contamination. ~Styrene at 6 ug/kg is just above the PQL of 5 and was only found
in one boring. Toluene and xylene were found in 01SB26 and are probably related to the
PAHs found there. 2-butanone was found in low levels in a sediment sample and two
groundwater samples. PAHs which were found in two borings and- one sediment sample are
indicators of the heavy hydrocarbons, such as compounds found in paving mixes. A piece of
asphalt in these samples could have given these results. The phthalates are very common
laboratory contaminants and, with the possible exception of the one isolated value of 3580
ug/kg in 01SB29, are very likely related to sample handling. There is no evidence of organic
compounds which represent contamination.

9.2.3 Metals and Other Inorganics
Nickel and lead were detected with apparently elevated concentrations.

9.3 CONCLUSIONS

Based on the available information, there is no demonstrated contamination. No explosives
were found. No further action is recommended.

LHAAP / Group 1 Sites
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10.0 CHEMICAL FINDINGS, SITE XX | 18707

This section presents the results of field investigations at LHAAP Unit No. XX, the Ground
Signal Test Area. The information presented includes a summary and discussion of the chemical
results of soil and water sampling at the site.

10.1 ANALYTICAL RESULTS

Data summary tables showing detected analytes only were prepared for each round of phase of
sampling and are discussed below.

10.1.1 Soil Investigations

The primary sources of potential contamination at this site are the burn residues and non-burned
fragments of various pyrotechnic, illuminant and signal devices that have been tested and
destroyed on the site, and the residues from burn-out of rocket motors on the site. Results of
analyses performed by EPS on surface soil samples, collected in 1982, indicated lead
concentrations to be consistently elevated. No explosives were detected at any sampling location.
These results are shown on Table 10-1.

During the Phase 1 Remedial Investigation in 1993, Ebasco collected soil samples from four 5-ft
deep soil borings, two 10-ft deep soil borings, and one 22-ft deep soil boring (Figure 10-1).
Boring XXSB21 was drilled in a swale in the northeastern part of the site to identify potential
contaminants in accumulated sediment. Boring XXSB20 was drilled in the northwestern part of
the site near the rocket motor testing blast area to determine the nature of any airborne
contamination and boring XXSB19 was drilled in the former Mortar Test Area in the southwestern
part of the site to identify any residues in the soil from the past testing of illuminating mortar
shells. Of the four remaining borings, XXSB15 was drilled within the rocket motor testing blast
area, XXSB17 was drilled in the western part of the site, XXSB18 was drilled in the east-central
part of the site, and XXSB16 was drilled near the southern boundary of the site. Results of these
samples are shown in Table 10-2.

The Phase 1 RI resulted in the detection of acetone at a reported concentration of 10,300 ug/kg
in one subsurface soil sample collected from the 2.5-5 ft sampling interval in soil boring XXSB19.
TCE was found at a concentration of 42 ug/kg in one subsurface soil sample collected from the
5-7 ft sampling interval in boring XXSB17. Nickel and selenium concentrations in subsurface soil
samples appear elevated at several depths in borings XXSB16 and XXSB19.

The Phase 2 RI in 1994 included one soil boring (XXSBO1) drilled adjacent to existing boring

XXSB19 to investigate the high acetone concentration from that boring (Figure 10-1). Results of

chemical analyses indicated the presence of methylene chloride at 18 ug/kg at the 0-2 ft sampling

LHAAP / Group 1 Sites
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18709

interval in boring XXSB01. Neither acetone nor any other volatile organic compounds were
reported. Analytical results from XXSBO1 are shown in Table 10-3.

In August 1996, the Tulsa District Corps of Engineers collected surface soil samples from two
locations in support of the risk analysis to be performed at this site. Both samples were analyzed
for volatile organic compounds and 11 metals (arsenic, barium, cadmium, chromium, lead,
mercury, nickel, selenium, silver, antimony, and thalium). In February 1997, surface soil
samples were taken at the same two locations. Samples from both locations were analyzed for
semi-volatile organic compounds and pesticides/PCBs. A sample from RASSXX-02 was also
analyzed for 12 metals (aluminum, beryllium, calcium, cobalt, copper, iron, potassium,
magnesium, manganese, strontium, vanadium and zinc). Analytical results from surface soil
samples collected by the Tulsa District Corps of Engineers are presented in Table 10-4.

No explosives, pesticides, volatile organics or semivolatile organic compounds were detected.
Elevated concentrations of arsenic and chromium were detected.

Table 10-1
Site XX - Ground Signal Test Area
EPS Surface Soil Analytical Summary (1982)

l Exbloswes ug/kg | <— DL <DL <DL
Nitrate ug/kg 8.0 7.41 <DL
Sulfate ug/kg 61.93 28.83 41.04
Chloride ug/kg 5.0 : <DL <DL
Fluoride ug/kg 6.0 6.0 <DL
Aluminum ug/kg 1128.6 11055 -~ 3.6
Barium ug/kg 227.8 165.8 61.0
Chromium ug/kg 8.4 9.2 9.4
Lead ug/kg 27.6 26.5 26.6
Manganese ug/kg 742 499.5 140.8
Strontium ug/kg 9.4 11.8 39
Copper ug/kg 3.3 2.7 2.0
Zinc ug/kg 6.3 10.1 11.1
Nickel ug/kg 4.0 5.0 4.0

LHAAP / Group 1 Sites
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Table 10-2
Site XX- Ground Signal Test Area
Ebasco Subsurface Soil Analytical Summary (1993)

18710

Volatiles ug/k; <DL <DL <DL <DL <DL <DL
Semivolatiles ug/kg <DL <DL <DL <DL <DL <DL

Di-n-butyl ug/kg 517B 428B 674B 649B 753B 1310B
Explosives ug/kg <DL <DL <DL <DL <DL <DL
Arsenic mg/kg 3 2 4 5 2.1 2
Barium mg/kg | 44 42 20.2 54.3 31.8 325
Chromium mg/kg 4.9 <DL 6.3 8.6 8.8 14.8
Lead mg/kg 6 4 6 11 7 9
Mercury mg/kg <DL <DL 0.03 <DL 0.06 <DL
Nickel mg/kg 2.8 2.4 2.1 11.1 13.3 27.8
Selenium mg/kg 0.3 <DL 0.2 0.2 <DL 1.2
Thallium mg/kg <DL <DL <DL 0.2 <DL 0.2
Nitrate/Nitrite mg/kg 0.9 6.72 5.33 2.81 <DL 5.82
Sulfate mg/kg 990 5700 4500 5300 4600 4100
pH pH 5.7 6.8 5.7 6.4 5.9 5.9
Conductivity umhos/cm 44 70 38 59 27 920
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Table 10-2 (con't)
Site XX- Ground Signal Test Area
Ebasco Subsurface Soil Analytical Summary (1993)

ry

1i

Volatiles ug/kg <DL <DL <DL <DL <DL
TCE ug/kg <DL 42 <DL <DL <DL
Acetone ug_/llc_% <DL <DL <DL <DL 10300

Semivolatiles ug/kg <DL <DL <DL <DL <DL
Di-n- butyl ug/kg 1820B 1850B <DL 1810B 1830B

Explosives ug/kg <DL <DL <DL <DL <DL

Arsenic mg/kg 5 2 3 3 6

Barium mg/kg 66.7 100 28.2 37.6 26.6

Chromium mg/kg 13.5 9.3 12.9 11.4 14.2

Lead mg/kg 7 5 6 5 5

Mercury mg/kg <DL 0.06 0.03 0.03 0.04

Nickel mg/kg 4.5 10.1 2.8 5.9 21.3

Selenium mg/kg 0.1 <DL 0.3 0.1 <DL

Chloride mg/kg <DL <DL <DL <DL 310

Nitrate/Nitrite mg/kg <DL 8.75 0.56 <DL 5.74

Sulfate mg/kg 820 5100 150 4500 820

pH pH 6.1 6.7 7.9 5.9 5.4

Conductivity umhos/cm 33 50 71 195 1520
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Table 10-2 (con't) 018712
Site XX- Ground Signal Test Area
Ebasco Subsurface Soil Analytical Summary (1993)

Volatiles ug/kg <DL <DL <DL <DL
Semivolatiles ug/’kg <DL <DL <DL <DL
Di-n-butylphthalate ug/kg 2080B 2790B 2270B 2390B
Explosives ug/kg <DL <DL <DL <DL
Arsenic mg/kg 4 2 1 1.9
Barium _mg/kg 57.2 52.4 48.5 48.8
Chromium mg/kg 15.9 9.9 5.9 7.2
Lead mg/kg 4 5 5 6
Nickel mg/kg 5.8 4.4 4.1 4.1
Selenium mg/kg 0.1 <DL . <DL <DL
Nitrate/Nitrite mg/kg 1.5 1 1.1 1
Sulfate mg/kg 3800 4400 500 400
pH pH 5.9 5.4 5.9 5.7
Conductivity umhos/cm 195 1520 36 29
Table 10-3

Site XX - Ground Signal Test Area
Sverdrup Subsurface Soil Analytical Summary (1994)

_ . B ring XXSBO1 _
Parameter - . Units. o L
i . 9100
= =
Volatiles ug/kg <DL <DL <DL
Methylene chloride ug/kg 18 <DL <DL

LHAAP / Group 1 Sites
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Table 10-4 | 118713

Site XX - Ground Signal Test Area
Tulsa District Corps of Engineers (1996/97)
Surface Soil Analytical Summary

Explosives ug/kg <DL <DL
Pesticides mg/kg <DL <DL
Volatile Organics ug/kg <DL <DL
Semivolatiles mg/kg <DL . <DL
Aluminum mg/kg 4670 8050
Antimony mg/kg <DL <DL
Arsenic mg/kg 32.8 4.33
Barium mg/k __88.1 92.2
Beryllium mg/kg <DL <DL
Cadmium mg/kg 3.63 5.42
Calcium mg/kg 332 621
Chromium mg/kg 28.9 14.3
Cobalt mg/kg 3.21 <DL
Copper mg/kg 3.70 6.21
Iron _mg/kg 6,970 13,500
Lead mg/kg 11.0 9
Magnesium mg/kg 243 826
Manganese mg/kg 567 37.8
Mercury mg/kg <DL <DL
Nickel mg/kg 10.6 : 15
Potassium mg/kg 281 484
Selenium mg/kg <DL <DL
Silver mg/kg <DL <DL
Strontium mg/kg <DL 18.9
Thallium mg/kg <DL <DL
Vanadium mg/kg 20.6 24.3
Zinc me/lke 917 17.6

LHAAP / Group 1 Sites
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10.1.2 Soil Gas Investigations . ‘ 18 ‘1 4

To further investigate potential contamination with acetone and other volatile organics in the
vicinity of existing boring XXSB19, an active soil gas survey consisting of 5 sampling points was
conducted by Sverdrup in 1994 (Figure 10-1). Soil gas samples (XXSGO01, XXSG03, XXSG04,
XXSGOS5, and XXSG07) were collected from the sampling points and analyzed on site for acetone,
methylene chloride, and TCE. The soil gas survey was performed using a Geoprobe™ sampling
system to hydraulically push a sampling probe into the ground to depths of 3-5 ft and collect
representative soil gas samples. Results of on-site analysis of the soil gas samples indicated no
detectable concentrations of acetone, methylene chloride, or TCE.

10.1.3 Groundwater Investigations

Two monitoring wells, MW-127 and MW-128, were installed and sampled by EPS in 1982
(Figure 10-1). At the time of installation, these wells contained no volatiles, semivolatiles, or
explosives, but had apparently elevated concentrations of nickel and thallium. These wells were
resampled during the Phase 1 RI explorations in 1993. Again, no organics were detected in any
groundwater samples. In addition, no elevated metal concentrations were reported in either MW-
127 or MW-128 so the high values indicated for nickel and thallium during the 1982 sampling
event were not confirmed. Analytical results for these weils are shown in Table 10-4.

Six groundwater grab samples (GG15 through GG18, and GG20 and GG21) were collected from
6 of the soil borings (XXSB15 through XXSB17 and XXSB19 through XXSB21) drilled during
the Phase 1 RI. One groundwater grab sample (GG01) was obtained from soil boring XXSB01
drilled during the Phase 2 RI. The purpose of collecting groundwater grab samples was to obtain
preliminary field screening data of potential groundwater contaminants. Acetone was detected at
17 ug/l in sample XXGGO1. However, acetone also appeared in the travel blank at the same
concentration. No other volatiles or explosives appeared in any of the grab samples. No metals
analyses were performed. A data table summarizing the results of all groundwater grab samples
is shown in Appendix D.

10.1.4 Surface Water and Sediment Investigations

Seven sediment samples (SD01 and SD15 through SD20) and 7 surface water samples (SWO1 and
SW15 through SW20) were collected during the Phase 1 RI. No volatiles, semivolatiles, or
explosives were detected in any of the samples, with the exception of phthalates in 4 of the
sediment samples. Metals and anions were present in low concentrations. Chemical analyses for

sediment samples are shown in Table 10-5 and chemical analyses for surface water samples are
shown in Table 10-6.

LHAAP / Group 1 Sites
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Table 10-5
Site XX - Ground Signal Test Area
Groundwater Analytical Summary (1982 and 1983)

18715

Volatiles ug/l <DL <DL <DL <DL
Semivolatiles ug/l <DL <DL ‘<DL <DL
Explosives ug/l <DL <DL <DL <DL
Aluminum mg/l 0.037 <DL 0.353 <DL
Barium mg/l 0.046 0.11 0.0515 <DL
Cadmium mg/l 0.01 <DL 0.005 <DL
Chromium mg/l 0.012 <DL <DL <DL
Lead mg/l <DL 0.011 <DL 0.011
Manganese mg/l 1.86 <DL _1.086 <DL
Nickel mg/l 0.157 0.05 0.082 <DL
Strontium mg/l 3.36 <DL 4.12 <DL
Thallium mg/l 0.14 <DL 0.11 <DL
Sulfate mg/l 1622 1200 559 330

Chloride mg/l 832 527 1000 873

Fluoride mg/1 1 <DL <DL <DL

i 10



Table 10-6 . 018716

Site XX - Ground Signal Test Area
Sediment Analytical Summary (1993)

Volatiles ug/k, <DL <DL <DL | <DL | <DL | <DL | <DL
Semivolatiles ug/kg <DL <DL <DL | <DL | <DL | <DL { <DL
Bis(2-ethylhexyl)phthalate ug/kg 369 <DL <DL 443 434 <DL 421
Explosives ug/kg <DL <DL <DL | <DL | <DL | <DL | <DL
Arsenic mg/kg 2.4 1 1.9 1.8 2 3.5 0.9
Barium mg/kg 126 29.8 64.1 23.3 48.4 27.5 39.6
Chromium mg/kg 5.5 4.1 9.8 3.5 5.8 <DL 4.4

Lead mg/kg 9 5 7 4 6 8 6

Mercury mgkg | 003 [ 003 | 003 | 001 | 001 | 001 | 0.03
Nickel mg/kg 14.7 3.7 5.1 2.6 3.1 3.1 4

Selenium V mg/kg 0.3 0.1 0.4 0.1 0.2 0.3 0.1
Chloride mg/kg <DL 44 <DL | <DL } <DL | <DL 44
Sulfate mg/kg | 30 40 230 30 30 30 40
pH pH 7.3 5.6 6 5.7 5.8 6.3 5.8
Conductivity umhos/cm 115 88 37 25 53 62 98
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Table 10-7 | ny 371 7

Site XX - Ground Signal Test Area
Surface Water Analytical Summary (1993)

Volatiles ug/l <DL <DL <DL <DL <DL <DL <DL
Semivolatiles ug/l <DL <DL <DL <DL <DL <DL <DL
Explosives ug/l <DL <DL <DL <DL <DL <DL <DL
Barium , mg/l 0.11 0.13 0.07 0.06 0.23 0.43 0.09
Lead mg/l <DL <DL <DL <DL <DL 0.006 0.011
Chloride mg/l 28.4 31.0 2.6 2.6 2.6 2.6 9.7

Nitrate/Nitrite mg/l 0.04 <DL 0.30 0.09 <DL <DL <DL
Sulfate mg/l 32 29 2.0 5.0 <DL <DL 4.0

10.2 NATURE AND EXTENT OF CONTAMINATION

10.2.1 Explosives

No explosives were detected in any sample collected at Site XX from any sample medium.
10.2.2 Volatile and Semivolatile Organics

Acetone was detected in two samples at Site XX. It was detected at a concentration of 10,300
ug/kg in a subsurface soil sample obtained from the 2.5 to 5.0-ft sampling interval in soil boring
XXSB19, and at a concentration of 17 ug/l in groundwater grab sample XXGGO1 from the soil
boring adjacent to XXSB19. The water sample was accompanied by a contaminated travel blank.
The blank contained acetone at 17 ug/1 and indicated a problem in sampling or shipping. The
acetone at these locations was thoroughly investigated by soil boring XXSBO01 and 5 soil gas
samples, all of which were clean. This sample of acetone must represent either a sampling or a
laboratory problem. TCE was present in one isolated subsurface soil sample collected from the
5-7 ft sampling interval in soil boring XXSB17 on the eastern portion of the site and methylene
chloride was detected at a concentration of 18 ug/kg in one subsurface soil sample collected
between a depth of 0-2 ft in soil boring XXSB01. The only semivolatiles found were di-n-butyl
phthalate and bis(2-ethylhexyl)phthalate. These common plasticizers were either qualified with
a B (found in the method blanks) or were found in very low concentrations. No contamination
by volatile or semivolatile organics is demonstrated.

LHAAP / Group 1 Sites
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10.2.3 Metals and Other Inorganics } " ! 871 8

Limited occurrences of elevated site metals concentrations in soils were found during the field
investigations. Lead was present at apparently elevated concentrations in all 3 surface soil samples
collected by EPS in 1982. During subsequent Phase 1 RI sampling by Ebasco in 1993, lead was
present at levels consistently below the previous sampling event in all subsurface soil samples
collected at selected depths between 0 and 18 ft. In soil boring XXSB16, both nickel and
selenium were present a apparently elevated levels in the subsurface soil sample obtained from a
depth of 16-18 ft. Likewise, the concentration of nickel also appeared elevated at the 2.5-5 ft
sampling interval in soil boring XXSB19. None of the metals concentrations in either surface or
subsurface soils are excessively high and the elevated concentrations do not indicate evidence of
metals contamination in soils.

High concentrations of nickel and thallium in groundwater samples collected from monitoring
wells MW-127 and MW-128 in 1982 were not confirmed during the 1993 resampling. Results
for these metals were either below detection limits or, in the case of nickel for MW-127, at a
concentration an order of magnitude lower than the 1982 result. Thus, evidence of groundwater
contamination is not supported by available data.

10.3 CONCLUSIONS N

There is no demonstrated contamination found at this site and no further action at Site XX is
recommended.

LHAAP / Group 1 Sites
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018719

11.0 CHEMICAL FINDINGS, SITE 27

This section presents the results of investigations at LHAAP Site 27, the South Test Area. The

information presented in section 11 includes a summary and discussion of the chemical results
of soil and water sampling at the site.

11.1 ANALYTICAL RESULTS

Data summary tables showing detected analytes only, were prepared for each round or phase
of sampling and are discussed below.

11.1.1 Soil Investigations

The primary sources of potential contamination of this site are the various components of the
photoflash bombs, the illuminating devices, and other explosives that have been detonated and
buried at the site. Figure 11-1 shows the locations of the soil borings, sampling locations and
monitoring wells at Site 27. Results of analyses performed by EPS during the 1982 sampling
indicated 2,4,6-TNT in the surface soil at locations 0401 and 0402 at 10,150 and 4,610 ug/kg,
respectively. Lead appeared to have elevated concentrations in all three soil samples. These
results are shown in Table 11-1.

During the Phase 1 remedial investigation conducted in 1993, Ebasco collected 4 surface soil
samples from the 4 cratered areas west of the test pad and soil samples from 10 borings drilled
southwest and west of the pad to identify contaminants from detonated explosives, including
certain metals and anions.

Analytical results from the Phase 1 soil samples indicated no detectable explosives or volatile
organics. Several samples had low concentrations of phthalates. Some of the samples were
tested for pesticides and herbicides, with no detectable results. A summary of results of the
surface soils are shown in Table 11-1 and the borings in Table 11-2.

LHAAP / Group 1 Sites
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Table 11-1

Site 27 - South Test Area
EPS Surface Soil Analytical Summary (1982)

018721

Explosives ug/kg <DL <DL <DL l
Aluminum .mg/kg 1100 1386 1426
Barium mg/kg 87 136.6 57.2
Chromium mg/kg 16.3 12.3 10.3
Lead mg/kg 25.5 26.3 24.6
| Manganese mg/k; 90 199.2 137.5
Strontium mg/kg 5 9 4.3
Copper mg/kg 2.7 41.1 2.8
Zinc mg/kg 8.1 17.4 9.2
Nickel mg/K; 1 4 2.2
Fluoride mg/kg 6 5 6
Nitrate/Nitrite| mg/kg 15.8 22.3 0.96
Sulfate mg/kg 38.2 37.5 33.25
vt 11-3



Table 11-1 (continued) 99
Site 27 - South Test Area 018722
Ebasco Surface Soil Analytical Summary (1993)

Volatiles ug/k <DL <DL <DL <DL
Semivolatiles _ug/kg <DL <DL <DL <DL
Di-n-butylphthalate ug/kg 2180 <DL 2610 <DL
Explosives uglkg | <DL <DL <DL <DL
Arsenic mg/kg 0.9 0.7 0.9 0.8
Barium mg/kg 71.7 140 168 80.1
Chromium mg/kg 3.8 2.3 3.9 5.7
Lead mg/kg 5 2 7 7
Mercury mg/kg <DL 0.02 0.02 <DL
Nickel mg/kg 1.8 2.5 3 2.9
Selenium mg/kg <DL 0.2 - 0.2 0.3
Nitrate/Nitrite mg/kg 2.24 2.14 2.05 <DL
Sulfate mg/k 40 30 80
pH pH 5.6 6 5.6 5.2
Conductivity umhos/cm 98 90 43 30

LHAAP / Group 1 Sites
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Table 11-2 | O 1 8 7 2 3

Site 27 - South Test Area

Semivolatiles ug/kg <DL <DL <DL <DL
Di-n-butylphthalate ug/kg 443 <DL <DL <DL
Explosives ug/kg <DL <DL
Arsenic mg/kg 1.3 1.2 1.1 2
Barium mg/kg 131 54.3 60.8 19.2
Chromium mg/kg 8.2 1.6 3.4 6.9
Lead mg/kg 9 5 6 5
Mercury mg/kg 0.02 0.03 0.03 0.02
Nickel mg/kg 6.1 1.9 2.6 2.4
Selenium mg/kg 0.3 <DL <DL 0.2
Chloride mg/kg 576 487 44 310
Nitrate/Nitrite mg/kg <DL <DL 1.05 <DL
Sulfate mg/kg 5400 6600 300 2100
pH pH 5.7 8.3 5.6 5.8
Conductivity umhos/cm 2520 1850 41 525

LHAAP / Group 1 Sites
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Ebasco Soil Analytical Summary (1993)

Table 11-2 (continued)

Site 27 - South Test Area

Volatiles ug/kg <DL <DL <DL <DL
Semivolatiles ug/kg <DL <DL <DL <DL
Explosives ug/kg <DL <DL <DL <DL
Arsenic mg/kg 1.4 1.8 1.7 1.3
Barium mg/kg 47.7 42.5 58 14
Chromium mg/kg 5.9 5.8 4.1 8.8
Lead mg/kg 7 6 5 5
Mercury mg/kg 0.08 0.04 0.03 0.02
Nickel mg/kg 5.6 2.9 2.1 1.7
Selenium mg/kg <DL 0.2 <DL 0.3
Chloride mg/kg 133 399 44 310
Nitrate/Nitrite mg/kg 1.07 0.5 1.01 1.02
Sulfate mg/kg 540 300 190
pH pH 5.4 4.7 5.7 4.8
Conductivity umhos 193 1680 28 390
il KL/ My 997 11-6



Table 11-2 (continued) 0 1 8 7 2 5
Site 27 - South Test Area
Ebasco Soil Analytical Summary (1993)

Volatiles ug/kg <DL <DL <DL <DL
Semivolatiles ug/kg <DL <DL <DL <DL
Pesticides/Herbicides ug/kg <DL <DL <DL <DL
Explosives | ug/kg <DL <DL <DL <DL
Arsenic mg/kg 1.1 1.7 1.1 1.1
Barium mg/kg 38.1 98 | 337 26.3
Chromium mg/kg 5.9 7.2 5.6 3.5
Lead mglkg 4 7 5 4
Mercury mg/kg 0.02 <DL 0.03 <DL
Selenium” mg/kg <DL 0.2 0.3 <DL
Nickel mg/kg 4 3.5 1.4 1.6
Chloride mg/kg 222 576 222 399
Nitrate/Nitrite mg/kg 1.49 0.66 <DL <DL
Sulfate _mg/kg 280 340 260 270
pH pH 5.4 4.6 4.7 4.7
Conductivity umhos/cm 1320 2280 1250 1690

LHAAP / Group 1 Sites
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Table 11-2 (continued)

Site 27 - South Test Area

Ebasco Soil Analytical Summary (1993)

v Lo ,:i:f,iizB'o’rvmg: ,

Parameter Units

. 012!

Volatiles ug/kg <DL <DL <DL <DL
Semivolatiles ug/kg <DL <DL <DL <DL
Pesticides/Herbicides ug/kg <DL <DL <DL <DL
Explosives ug/kg <DL <DL <DL <DL
Arsenic mg/kg 0.9 0.4 0.8 0.7
Barium mg/k 151 46.3 54.7 47.6
Chromium mg/kg 6.8 4.3 4.2 3.2
Lead mg/kg 7 5 5 4
Mercury mg/kg 0.02 0.02 0.02 0.02
Nickel mg/kg 4 3.1 3.8 2.9
Selenium mg/kg 0.2 <DL <DL <DL
Chloride mg/kg 1110 310 1290 931
Nitrate/Nitrite mg/kg <DL <DL <DL <DL
Sulfate mg/kg 4700 3900 5400 5800
pH pH 8.8 9.1 8.9 9
Conductivity umhos/cm 5260 1270 5170 3380

LHAAP / Group 1 Sites
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Table 11-2 (continued) 118727
Site 27 - South Test Area

Ebasco Soil Analytical Summary (1993)

Volatiles u&/]_(_g
Semivolatiles ug/kg

Di-n-butylphthalate ug/kg

rgammm@m

Explosives ug/kg
Arsenic mg/kg 0.7 0.5 2.3 0.6
Barium mg/kg 27.3 49.4 41.8 6.1
Chromium __mg/kg 6 5.3 22.2 <DL
Lead mg/kg 5 4 5 6
Mercury . mg/kg 0.05 ~ <DL 0.03 <DL
Nickel mg/kg <DL 2.6 <DL <DL
Selenium mg/kg | 0.2 <DL <DL <DL
Chloride mg/kg 310 665 <DL 487
Nitrate/Nitrite mg/kg <DL <DL <DL <DL
Sulfate mg/kg 4000 5600 <DL 4900
pH pH 7.5 8.4 6.5 6.6
Conductivity umhos/cm 908 2590 135 226

LHAAP / Group 1 Sites
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| 118728
During the Phase 2 field investigation conducted by Sverdrup in 1994, four soil borings
(27WWO01 through 27WW04) were drilled in the vicinity of 27SB33 and completed as
monitoring wells. Three surface soil samples (278521, 27SS22, and 27S8823) were collected

from 0.0 to 0.5 feet using a stainless steel hand auger. The three surface soil samples were
analyzed for chromium and mercury.

No explosives were detected in the Phase 2 soil samples. No volatiles or semivolatiles were
tested. Results of the surface soil samples are given in Table 11-3 and results of the soil
borings are given in Table 11-4.

Table 11-3
Site 27 - South Test Area

§verdrup

Chromium mg/kg 10.6 7.8 5.6 “

Mercury me/ke < DI <DI <DI "
Table 11-4

Site 27 - South Test Area
Sverdrup Soil Analytical Summary (1994)

Explosives _ug/kg <DL <DL < DL <DL
Arsenic mg/kg 2.5 5.2 3.2 3.4
Barium mg/kg 1.05 86.1 23.8 72.8
Chromium mg/kg 13.3 13.6 9 -~ 154
Lead mg/kg 9 10 6.5 12.6
Nickel mg/kg 8.4 8.3 5.2 18.6
Chloride mg/kg <DL <DL <DL 22.2
Nitrate/Nitrite | mg/kg 0.75 0.81 0.82 - 0.99
Sulfate mg/kg <DL <DL 16.4 54.4

LHAAP / Group 1 Sites
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Table 11-4 (continued)
Site 27 - South Test Area

Sverdrup Soil Analytical Summary (1994)

1118729

Explosives ug/kg <DL <DL <DL <DL <DL
Arsenic mg/kg 1.3 1.5 1.1 1.5 2.1
Barium mg/kg 105 148 84.6 54.3 23
Chromium mg/kg 6.9 9.6 8.2 8.5 7.1
Lead mg/kg 6 7.1 6.7 5.4 4.9
Nickel mg/kg 3.3 6.6 3.8 4.7 5.1
Chloride mg/kg 49.8 <DL <DL 22.6 30.4
Nitrate/Nitrite mg/kg 0.64 0.88 0.82 0.54 0.55
Sulfate mg/kg 41.5 <DL <DL 26.3 26.7 )
Table 11-4
Site 27 - South Test Area
—
 Porameter
v 8'-10'

Explosives ug/kg <DL <DL <DL

Arsenic mg/kg 2.3 1.8 1.1

Barium mg/kg 104 639 65.8

Chromium mg/kg 6.2 9.8 6

Lead mg/kg 7.7 6.1 4.5

Nickel mg/kg 3.9 10 9.4

Chloride mg/kg <DL 6322 485

Nitrate/Nitrite mg/kg 1.6 1.9 2.6

Sulfate _mg/kg 314 498 354
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18730

In August 1996, the Tulsa District Corps of Engineers collected surface soil samples from nine
locations in support of the risk analysis to be performed at this site. Samples from all nine
locations were analyzed for explosives. Samples from four of these locations (RASS27-02,
RASS27-04, RASS27-06 and RASS27-08) were also analyzed for 11 metals (arsenic, barium,
cadmium, chromium, lead, mercury, nickel, selenium, silver, antimony, and thalium). In
February 1997, surface soil samples were taken at the four locations (RASS27-02, RASS27-
04, RASS27-06 and RASS27-08) and analyzed for 12 metals (aluminum, berylli{lm, calcium,
cobalt, copper, iron, potassium, magnesium, manganese, strontium, vanadium and zinc).
Analytical results from surface soil samples collected by the Tulsa District Corps of Engineers
are presented in Table 11-5.

No explosives were detected in the surface soil samples collected. Metals detected at elevated
levels included cadmium, copper, and zinc.

11.1.2 Groundwater Investigations

Groundwater analyses from wells 131 and 132, installed by EPS in 1982, indicated elevated
concentrations of metals and anions. Both wells had apparently elevated concentrations of
cadmium. Chloride was 27,850 mg/l and 10,330 mg/l respectively. No explosives were
found in either well. Well 131 had no volatiles or pesticides. It contained low levels of
phthalates and 24 ug/1 ethylene glycol. Well 132 was not tested for organics other than
explosives. These wells were resampled in March of 1993 by Ebasco. Ebasco found no
volatiles, semivolatiles, or explosives. Chlorides were much lower than the previous sampling
results (306 mg/1 and 1700 mg/1 respectively). Results from wells 131 and 132 are found in
Table 11-6.

LHAAP / Group 1 Sites
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Table 11-5 118731
Site 27 - South Test Area

Tulsa District Corps of Engineers (1996/97)
Surface Soil Analytical Summary

Explosives ug/kg | <DL | <DL | <DL } <DL | <DL | <DL { <DL j < DL | <DL
Aluminum mg/kg | NT 10300 NT 5390 NT 4350 NT 8360 NT

Antimony mg/kg NT <DL NT <DL NT <DL NT <DL NT
Arsenic mg/kg NT 13.1 NT 6.08 NT 11.6 NT 7.81 NT
Barium mg/kg NT 82.6 NT 123 NT - 112 NT 69.5 NT
Beryllium mg/kg NT 1.16 NT <DL NT <DL NT <DL NT
Cadmium mg/kg NT 21 NT 8.54 NT 14.7 NT 9.04 NT
Calcium mg/kg NT 554 NT 392 NT 809 NT 787 NT
Chromium mg/kg NT 30.9 NT 15.2 NT 36.3 NT 21.4 NT
Cobalt mg/kg NT <DL NT <DL NT <DL NT <DL NT
Copper mg/kg NT 18.70 NT 6.94 NT 7.69 NT 5.65 NT
Iron mg/kg | NT 70,000 NT 45,400 NT 23,200 NT 21,800 NT
Lead mg/kg NT 17.0 NT 18.0 NT 15.0 NT 11.0 NT

Magnesium mg/kg | NT 310 NT 187 NT 308 NT 635 NT
Manganese mg/kg NT 204 NT 137 NT 223 NT 135 NT

Mercury mg/kg | NT <DL NT <DL NT <DL NT <DL NT
Nickel mg/kg | NT <DL NT 2.41 NT <DL NT <DL NT
Potassium mg/kg NT 302 NT 150 NT 235 NT 513 NT
Selenium mg/kg | NT 0.83 NT 0.71 NT 0.66 NT <DL NT
Silver mg/kg | NT <DL NT <DL NT <DL NT <DL NT
Strontium mg/kg | NT <DL NT <DL NT <DL NT 16.8 NT
Thallium mg/kg | NT <DL NT <DL NT <DL NT <DL NT
Vanadium mg/kg NT 72.4 NT 50.7 NT 25.6 NT 27.5 NT
Zinc mg/kg | NT 41.3 NT 19.6 NT 19.6 NT 22.4 NT

NT = Not tested.
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Table 11-6 B4 8 732

Site 27 - South Test Area
Groundwater Analytical Summary
EPS (1982) and Ebasco (1993)

Well

Volatiles ug/l <DL <DL NT <DL
Semivolatiles ug/l <DL <DL NT <DL

Di-n-butylphthalate ug/l 52 <DL NT <DL

Ethylene glycol ug/1 24 <DL NT <DL
Pesticides ug/l <DL NT NT NT
Explosives ug/l <DL <DL <DL <DL
Barium mg/l 0.048 0.25 0.053 0.09
Chromium mg/l <DL <DL ‘ 0.015 <DL
fead mg/l <DL <DL | 0.016 <DL
Nickel mg/1 0.053 <DL 0.102 <DL
Aluminum mg/l 0.222 NT 0.232 NT
Cadmium mg/l 0.001 <DL 0.009 <DL
Strontium _mg/1 1.34 NT 2.64 NT
Thallium _mg/l 0.08 <DL 0.1 <DL
Chloride mg/l1 27850 306 10330 1700
Fluoride mg/1 1 NT 1 NT
Nitrate/Nitrite mg/l <DL <DL <DL 0.01
Sulfate mg/l 216.6 121 337 780

NT = Not tested.

LHAAP / Group 1 Sites
Final RI/ May 1997 11-14



Table 11-7 118%33
Site 27 - South Test Area
Groundwater Analytical Summary - Sverdrup Wells (1994)

Paramete
Semivolatiles ug/1 <DL
Explosives ug/l <DL <DL ) <DL <DL
Arsenic mg/l 0.006 <DL <DL <DL
Barium mg/l 0.097 0.046 0.017 0.05
Chromium mg/l 0.053 0.026 0.01 0.025
Nickel mg/1 0.13 0.23 0.12 0.37
Chloride mg/l 2340 3700 2.7 2200
Nitrate/Nitrite mg/l 0.06 0.08 1.17 0.24
Sulfate mg/1 1250 1800 2.4 1700

Phase 1 groundwater investigations consisted of collecting groundwater grab samples from the
10 soil borings drilled. The purpose of collecting groundwater grab samples was to obtain
preliminary field screening data of potential groundwater contaminants. The most significant
findings from the analysis of groundwater grab samples was the detection of nitrobenzene
(6.58 ug/l) and RDX (18.4 ug/l) in the sample from 27GG33, located in the cratered hillocks
west of the test pad. Sample 27GG38 contained elevated nitrate at 3.31 mg/l and 27GG37
contained elevated sulfate, chloride, and nitrate. A data table summarizing the results of all
groundwater grab samples is shown in Appendix D.

Based on the explosives found in grab sample 27GG33, four monitoring wells, 27TWWO01
through 27WWO04, were installed during the Phase 2 field investigation at the locations shown
on Figure 11-1. Well 27WWO01 was installed approximately 10 feet from 27SB33, and wells
27WWO02 and 27WWO03 were installed to the east of the boring. Well 27WWO04 was installed
downgradient of the other three wells. The maximum screen length used was 10 ft.

The wells were purged a minimum of five well volumes and sampled once field parameters
stabilized. No explosives or semivolatiles were found. Volatiles were not tested. Nickel,
nitrate, and chloride were detected at elevated levels in most of the samples. Results of these
analyses are given in Table 11-7.
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'
11.1.3 Surface Water and Sediment Investigations l 8 7 3 4

Four sediment and 4 surface water samples were collected during the Phase 1 remedial
investigation. No explosives or volatiles were found in the sediment samples. Two of the
sediments contained di-n-butylphthalate. Most samples contained low levels of metals and
anions. Lead was detected in surface water sample 27SWO03 at 0.015 mg/l. Barium, chloride,
nitrate, and sulfate were found in low levels in these samples. No volatiles, semivolatiles, or
explosives were found. Results are given in Tables 11-8 and 11-9.

No surface water or sediment samples were collected during the Phase 2 field investigation.
Table 11-8

Site 27 - South Test Area
Sediment Analytical Summary (1993)

Volatiles ugll_'k§ <DL <DL <DL <DL
Semi-volatiles ug/kg <DL <DL <DL <DL
Explosives ug/kg <DL <DL <DL <DL
Arsenic mg/kg 1.1 0.9 1.1 0.7
Barium mg/kg 91.8 43.5 254 39
Chromium mg/kg 4.6 1.9 5.2 2.4
Lead mg/kg 9 8 5 4
Mercury mg/kg ) 0.03 <DL <DL <DL
Nickel mg/kg 6 3 3.9 2.8
Selenium meg/kg <DL 0.2 <DL <DL
Chloride mg/kg 44 <DL <DL <DL
Nitrate/Nitrite mg/kg 2.26 2.17 <DL 2.36
Sulfate mg/kg 40 40 50 30
pH pH 6.3 5.2 5.6 6.4
Conductivity umhos/cm 170 51 197 123
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Table 11-9 | 118735
Site 27 - South Test Area
Surface Water Analytical Summary (1993)

 Sample

- 27SW02.
Volatiles ug/l <DL <DL - <DL ‘<DL
Semi-volatiles ug/l <DL <DL <DL <DL
Explosives ug/l <DL <DL <DL <DL
Barium mg/1 0.11 0.29 0.v11 0.12
Lead mg/1 ___ <DL 0.015 <DL <DL
Chloride mg/1 27.5 15.1 48.7 30.1
Nitrate/Nitrite mg/l 0.29 0.33 0.28 0.2
Sulfate mg/l 40 40 50 30

11.2 NATURE AND EXTENT OF CONTAMINATION

11.2.1 Explosives

During the Phase 1 Remedial Investigation, explosives were detected only in groundwater grab
sample 27GG33. As a result, four new wells were installed in the vicinity of boring 27SB33
to further evaluate the potential for explosives contamination in the'area. No explosives were
detected in any of the soil or groundwater samples collected from the four new wells. The
explosives found in the 1982 work by EPS have not been found in any other surface or

subsurface soil samples. The presence of explosives, the most likely contaminant at the site, is
not confirmed. ’

11.2.2 Volatile and Semivolatile Organics

No volatiles were found in any soil or water sample. With the exception of the one sample of
ethylene glycol, only low concentrations of phthalates were found. These are common
plasticizers and are more likely to be indicators of laboratory contamination than site
contamination, especially at these concentrations. There is no indication of volatiles or
semivolatiles at the site.
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11.2.3 Metals and Other Inorganics 1 S 7 3 6

Most metals tested show up in varying concentrations at the site. Some of these metals,
especially barium, chromium, lead, and nickel appeared to have elevated concentrations in
some of the samples. Even so, the number of samples with elevated levels and the
concentrations of them do not indicate contamination.

11.3 CONCLUSIONS

Because of the limited numbers and low levels of explosives detections and no demonstrated
contamination from other sources, no further action at Site 27 is recommended.
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12.0 SUMMARY AND RECOMMENDATIONS

118737

Group 1 sites at LHAAP were investigated in the 1980's by EPS for Morton Thiokol as a part
of an investigation by USATHAMA. Phase 1 and Phase 2 remedial investigations were
performed by several firms under contract to the Tulsa District Corps of Engineers in the
1990's. A summary of the results of these studies are shown tables below.

Site 11-Suspected TNT Burial Site
Summary and Recommendation

. Sediments/Surface
Soil Groundwater
Water
Explosives TNT found in 1982, but None None
unconfirmed in
subsequent investigations.
Organics-Volatile and Laboratory contaminants | None None
Semivolatile only.
Inorganics No contamination No contamination No contamination
indicated indicated indicated
Risk Assessment No unacceptable risk
Recommendation No further action
Site 1 - Inert Burning Grounds
Summary and Recommendation
. Sediments/Surface
Soil Groundwater _
‘ Water
Explosives None None None

Organics-Volatile and

PAHs detected in several

Acetone and 2-butanone

In sediments, acetone, 2-

Semivolatile samples. A few samples | detected in low butanone, and methylene
contained xylene and concentrations. chloride detected. PAH
toluene. These in one sediment sample.
compounds reflective of Toluene in one surface
burning activities. water sample.

Inorganics No contamination No contamination No contamination
indicated indicated indicated

Risk Assessment

No unacceptable risk

Recommendation

No further action

LHAAP / Group 1 Sites
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n18738

Site XX - Ground Signal Test Area
Summary and Recommendation
. Sedimen
Soil Groundwater ts/Surface
Water
Explosives None None None
Organics-Volatile and One detection each of None - | None
Semivolatile acetone, TCE, and
methylene chloride only.
All unconfirmed.
Also detections of
laboratory contaminants. ]
Inorganics No contamination No contamination No contamination
indicated indicated indicated
Risk Assessment No unacceptable risk
Recommendation No further action
Site 27 - South Test Area
Summary and Recommendation
. Sediments/Surface
Soil Groundwater
Water
Explosives Initial detections of TNT | None None
unconfirmed.
Organics-Volatile and Laboratory contaminants None A None
Semivolatile only. '
Inorganics No contamination No contamination No contamination
indicated indicated indicated
Risk Assessment No unacceptable risk
Recommendation No further action

All Group 1 sites were extensively explored. Any possible areas of contamination were
thoroughly investigated and no evidence has been found to suggest that contamination from site
activities exists. Since all of these sites are related to operations with TNT, and no confirmed
explosives were found, no further action is recommended at these sites.
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Locotion: LHAAP—11 Suspected TNT Burial Site ldentification: 11WwoO 1
Date(s): 08/22/94 —~ 08/22/94 X Coordinate: 3034109 Y Coordinate: 380302
Consulting Firm: Sverdrup Environmental, inc Elevation: 205.89° Datum: NGVD
Logged By:JBN Total Depth: 25.00° Measuring Point: 208.59°
Contractor: CCI/Alliance Completed Depth:24.50° Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing: .
type: 316 S.S. dia: 4.00" fm: -2.7° to: 14.50°
Remarks:
Screens:
type: Slotted size:.010"dia: 4.00" fm: 14.50 to: 24.50°
Annular Fill:
type:Bentonite Grout fm:.00’ to: 8.00'
type: Secondary Sand Filter fm: 8.00° to: 8.50°
type: Granular Bentonite Seal fm: 8.50° to: 11.50°
type: Secondary Sond Filter fm: 11.50° to: 12.50°
type: #20—40 Silica Filter Sand fm: 12.50° to: 24.50°
~| Well Construction
§ €
z 3 |-l o —~ 2§ MP. EL. 208.59
i 1=l ol o [N ) o 9 S0
clzlElzlz S 3 Material Description ~>5e]2
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259( 17 {1 29
10
ST-4 _
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190
555 I
! cL 30|25 25
20- 1- SM | SANDY CLAY — Grey, dense with a few wet zones
SILTY SAND — Grey/reddish brown, mottled, dense, wet
5-6 -
RER 25116 | 3t
_ CL { SANDY CLAY - Reddish brown, plastic, firm, moist
-180]
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Location: LHAAP—11 Suspected TNT Burial Site Identification: 1 1WwW02 RS 8 )
Date(s): 08/20/94 — 08/20/94 X Coordinate: 3034205 Y Coordinate: 380377
Consulting Firm: Sverdrup Environmental, Inc Elevation: 204.49' Datum: NGVD
Logged By:JBN Total Depth: 29.50° Measuring Point: 207.24°
Contractor: CCl/Alliance Completed Depth: 29.50° Static Woter Level:
Drilling Method: Hollow Stem Auger Well Casing: .
type: 316 S.S. dia: 4.00" fm: —2.8’ to: 19.50°
Remarks:
Screens: )
type: Slotted size:.010"dia: 4.00" fm: 19.50" to: 29.50°
Annular Fill:
type: Bentonite Grout fm: .00’ to: 12.00°
type: Secondary Sand Fitter fm: 12.00° to: 12.50°
type: Granular Bentonite Seal fm: 12.50° to: 15.50°
type: Secondary Sand Filter fm: 15.50° to: 16.50°
type: #20-40 Silica Filter Sand fm: 16.50° to: 29.50”
~| Well Construction
5 £
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MVERYICAL DINCLINED DEG. FROM VERT. ) I g - QO - G\\* E A :
17. ELEVATION TOP OF HOLE e
7. THICKNESS OF OVERBURDEN *
18. TOT AL CORE RECOVERY FOR BORING [ =
8. DEPTH DRILLED INTO Rock 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE it
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DRILLING LOG (Cont Sheet)|" A" "0 O Hou Hole No. \\Ww P2,
mosxcr WSTAUATION SHEET o
LM AAY (Lvenp |, @hay T L-HAA o O seers
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Send original copy by centiied mall 13 Texas Water Commission, P.O. Box 13067, Austin, Texas 78711

Ploase use dlack ink
ATTENTION OWNER: Condidentially State of Texas Taxas Water Well Dritiers Soan
Priviege Notce on Reverse Side .. -~ :‘WELLREPORT. MW # /| Wwo A, Tana a1
0 ownenloagherse Aoy Ammusection Lian?. aoceess Harnnck Texas
(Name) {Street or RFD) : (Gay) (Saw) (29
2) LOCATION QF WELL:
cany _H, v, ) 15 miles In NE arecton tom _ /A eshnll  Tex

(NE, SW, o)

(Town)

O LEGAL DESCRIPTION:

Abstract No.

Driller must compiets the legal deecription below with distance and direction from wo intersecing section or survey Anes, or he must jocate and identfy the well on an official
Quaster- or Haif-Scale Taxas County General Highway Map and attach the map 1o this lom.

Sectian No. Biock Na. Township
Distance and direction from twa intersecting section or survey iines
SEE ATTACHED MAP

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check):

§) DRIELING METHOD (Check): 0 Orive

Well O Despening Ooomestic Clindustial  hwsiior - (3 Public Supply O Mud Rotary [ Air Hemmee [ Jeasd ] Bore
O Reconditoning [ Prugging Oimgaton OlTestWeil [ injecion  [1De-Wasring Oarfomy [OcableTod CFCmer HSA
8 WELLLOG: DIAMETER OF HOLE T) BOREHOLE COMPLETION:
Date Driling: Dia_ (in) From (ft) Ta(ft) (] Cpen Hole 0 straighe Wail JUnderrsamed
suma £.290 (V[ 1) Surtace a9.5 EiGravel Packed ] Other
comoietnd 8 =3.0 1©2¥ ‘ 1 Gravel Packed gve inecval ... trom _/ 6.5~ tw_Q %S
Fom(ft)  To(h) Description and cokr of formation maserial 5) CASING, BLANK PIPE, AND WELL SCREEN DATA:
. Swel, Plas
. - o 0w S s C/A\[ (in) | Used Screen Mig., if commercial From To Screer
b = (5 L+t Gray S; Clay 4 “Wew| Strinkess Tritoc |+ 3 1 19.5 |Kigen
- J e Browa 'S¢ Fr Somed| | Mew| Statntess Tr) Loc 19S5 9.5 |.e1¢
Pruge & Meoist w'/w cfZoups
%) CEMENTINGDATA [Rue2s7.44(1)] Lfolclay Grout
Comenmdtom _ /2w /L, 5 R No.of Sacks Used
‘ Lo ____ N No.of Sacks Used
(Use reverse side if necessary) Method used ' meafe Hb.ic
13) TYPE PUMP: Cemenmd by u Lodew
: O Tutine O Jat ju] inder :
/?%'/_MW/’ prarerpp——— Pﬁd q.xylx "0‘
O Specified Surtace Sieb instalied  [Ruie 287.44(2XA)] o
bowis, cylinder, n
Deae ot o~ [O-Speciied Swel Sieeve installed  (Fule 267.44(3XA)] g gf::j
14) WELL TESTS: [ Pitess Adapter Used [Ruie 287.44(3)B)]
TypeTest 0O Jotmd [ Estmesed O Approved Altemative Procedure Used  [Ruie 267.71)
; gpm with 1t. drawdown aher | ___hrs.
: 11) WATERLEVEL: ;
15) WATER QUALITY; - - — - sutcivel {p sl fbeiow iend surtace _ Dam ~g0~.
Did you knowingly penetrass any strata which contained undesirable Amssiention ... . gpm e
constituents? ‘ o
O Yo It you, submit "REPORT OF UNDESIRABLE WATER" 12) PACKERS: Type Depth
Type of waer? Depth of swrata — Bevfourte C/flp s |35 4o /-5

Wes achemicalanaiysis mace? (ves [INo

lhmbye-nwmmmmmumm(amww)“mmmddnswwnmnmmumwmw.lwmm
that falure 10 compies iems 1 thru 15 witl result In the log(s) being retumed for compiaton and resubmittal.

S Uownaed

Mmmm.mmmmleM’

couranyraue_CC/ Enviromental Qeilling WL oRaLERs Ucanseno, 9 13 O/MN
(Type or pring) v :
ADORESS 032 Knarbach ch‘.f,,fﬁ” T-t_;. 77(2 9
{(Sweet or RFD) : (Sam) }
: - (Registered Driler Trainee)

TWC-0199 (Rev. 05-18-90)

TEXAS WATER COMMISSION COPY

LRV



18750

Location: LHAAP—11 Suspected TNT Burial Site Identification: 11WW03
Date(s): 08/21/94 — 08/21/94 X Coordinate: 3034253 Y Coordinate: 380305
Consulting Firm:Sverdrup Environmental, Inc Elevation: 204.21® Datum: NGVD
Logged By:JBN Total Depth: 17.00° Measuring Point: 206.87"
Contractor: CCi/Alliance Completed Depth: 17.00’ Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing: .
: type: 316 S.S. dia: 4.00" fm: -2.7° to: 7.00’
Remarks:
Screens:
type: Slotted size:.010"dia: 4.00” fm: 7.00’ to: 17.00" -
Annular Fill:
type: Bentonite Grout fm: .00’ to: 1.50°
type: Secondary Sand Filter fm: 1.50 to: 2.00’
type: Granular Bentonite Seal fm: 2.00’ to: 5.00
type: Secondary Sand Filter fm: 5.00° to: 6.00’
type: #20—40 Silica Filter Sand fm: 6.00" to: 17.00°
—~| Well Construction
E’ €
2 sl |- o -~ [2§ MP. EL. 206.87
~ |l ol o] o . Lo 139 Ops 1 .
clzlEl 2z =2 2 Material Description et Py (IS p u] |
[
S| ef @7 o © cglgelee
-E £ |8 oy < 0 20 o ox{O A
51 BIE[E|R & |2 S EEIEN
T a3 3= S5 5 =Gl £[ad
T SM 4 _ |
SILTY SAND - Reddish brown, medium dense, dry i30] 131 2
CL | SILTY CLAY - Light grey with a little fine sand, low plasticity, stiff, moist :
52 /
500 126 21 | 16 Z
1 SM . A
s 3 SILTY SAND — Reddish brown/grey, mottled, medium dense, moist, wet at depth o
| 1 20.2 34
104 I
N —
] S—4 —
190 Z v 17.5 24 ]
s-5 - .
CL | SILTY CLAY - Plastic, stiff, moist B
20+
-180]

Page 1 of 1



Hole No. ‘ \ W(")(DK

Division INSTALLATION SHEETY B
DRILLING LOG LHAAV oF SHEETS
1. PROJECT h
10. SIZE AND TYPE OF BIT
L HAAR (‘*-l\’*-\\(’x (‘)\mc\;('ﬁ' (R HOWR p- o
T LGCATION (Condinates or Siaiiad e 1 8 7 5 l :
Sade M 12. MANUFACTURER'S GESIGNATION OF DRILL - o
RILLING AGENCY ™Mokl OwW\ 3- g3 )
Alea e 13. TOTAL NO. OF OV |msrun-:o TUNDISTURBED
OLE NO. (As e #hown on drawing fitle] SORDEN SAMPLES TAKEN H
and file rmanded i “ [N ¢53 ' .
8. NAWME OF DRILLER : 14. TOTAL NUMBER CORE BOXES
15. ELEVATION GROUND WATER
€. DIRECTION OF HOLE L {STARTED | comMPLETED
16. DATE HOLE i :
mVE!TICAL OwNcuineo DEG. FROM VERT. ! g '2 \" a\q‘ H b
17. ELEVATION TOP OF HOLE . . !
7. THICKNESS OF OVERBURDEN ‘
18. TOTAL CORE RECOVERY FOR BORING 13 .
% DEPTH DRILLED INTO ROCK 15. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE -
i
% CORE |BOX OR REMARKS :
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Send original copy by certiied mail 1: Texas Water Commission, P.O. Box 13087, Austin, Taxas TST11

Please use biack ink.
ATTENTION OWNER: Conidentialty State of Texas Texas Water Welt Drillers Board
Priviege Nosce on Reverse Side - 'WELLREPORT Mw# |[WW 03 Aot T Tom11
1 ownen loughorn frmy Ammunihow flavt  aooress - Karunck Tex
OF WELL:
County l:nrn'Sou . yX~ mises In NE arecton rom __MneShall
(Ev SwW, .c') (Toan)

Driiler must compiete the legal description beiow with distance and dlrection from Wwo k.«srsecting section or survey Ines, or he must jocate and identty the well on an offical
Quarter- or Halt-Scale Texas County Genersi Highway Map and attach the map 1 this form.

(J LEGAL DESCRIPTION:

SectonNo. .______ Block No. Township . AbstactNo. __________ Suivey Name _,W
Distance and direction from two intersecting section or survey lines
ATTACHED MAP
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 5) DRILLING METHOO (Check): 0 Orven
Well O Deepening COoomestc [lindustial M - [JPublic Supply 0O Mud Romry {J AlrHammer [ Jetted [ Bored
O Recondtioning L Prugging Clumgaton [lTestWell [ ijecion  [JDe-Wamring OAcRomy [lCableTool iFOmer A1SA
6) WELLLOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION: ’
Date Dritling: Dia. (in.) From (ft) To (1) [ Open Hoie O Staight Wail OUnderreamed
swwd S=31 T 11 Surface 17 cfavel Packed  [J Other
Compietsd £ =21 109 # Gravel Packed give inserved ... om __2  rw_ /1
From (ft) To () Descripton and color of formation material 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
¢ 1, New | Steel, Pasic, eic. Setting (1. G
2 > 'fedg’_{.s.é_ﬁgm&_ﬁ_ﬁ_ O | or Pert., Siotted, e1c. il C:g:ng
- K3 7~ Zf GNY 5.- C/A»s/ (in.) | Used Screen Mig., It commercial From To Screen
Z /5.8 Geray g7 F Sand Y lew (Stnintess Teitoe |43 | 7 [hiser
yAYCYE WA 4 Gray Si C/A;I 4 o | Sinialess Tof Lo 7z /7 s

9) CEMENTING DATA [Rule 287.44(1)]

MM_L,ILD_Q, ft No.otsmum_l

L . No. of Sacks Used
(Use reverse side if necessary) Method Used Surface FPour

13) TYPE PUMP: Cementd by

810::n. s i oo 10) SURFACE COMPLETION Pred V’X::.)g‘r:.‘
[ Specified Surtace Siab Instalied  [Rule 287.44(2XA)]
D P bowes, cyinder et ey ————— 1 Steei Sieeve Instaiied [Rule 267.44(3XA)] Sheeve

14) WELL TESTS: [0 Pitieas Adapter Used [Rule 287.44(3)B)]
W O Approved Allemative Procedure Used  [Rule 287.71]

Yieid:; oM with ft. drawdown after hrs.
- 11) WATER LEVEL:

15) WATER QUALITY: - - — . sutcievel S+ D 1 beiowiand sutace Dae -2 1=7Y “?‘/_
Did you knowingly penetraie any strata which contained undesinable : . Amelenfow . gom. DR
consituents?

0 Yes ¥ yos, submit REPORT OF UNDESIRABLE WATER" 12) PACKERS: Type Depth
Typeotwawr? __________ Depthof sratm _ EQNM,'/.:_ CA:‘ZE zd &! sl

Was achemicalansiysis made? [Yes [INo

lh«-bycmwmmhwmalbdbym(wmdormymm)“m.mmddnsumhum“mnnmdwmww.lmdmw
that talure 10 compies [eme 1 Thru 15 wikl result i the log(s) being retumed for completon and resubmitial.

companyiane_LCC [ Enyinpmeninl ‘2&7/:‘:\:; WELL DRILLER'S LICENSE NO. 3313 0MN

(Type or pring
avoress __ (0339 [farbach Housow Tex 2709 A
jﬂum) e (o) @)
wgmad) /Ls—_ (Signed)
(Ucensed Well Driker) - . ‘ (Regitered Driker Trainee)
mmmmwmwmmmimw . | FeTweueony: wetha Locaed on 8P —————

TWC-0189 (Rev. 05-18-90) TEXAS WATER COMMISSION COPY e



18753

Location: LHAAP—01 Inert Burning Grounds Identification: DTWWO 1
Date(s): 08/24/94 — 08/24/94 X Coordinate: 3027536 Y Coordinate: 388695
Consulting Firm: Sverdrup Environmental, Inc ‘ Elevation: 244.90° Datum: NGVD
Logged By: JBN Total Depth: 18.00" Measuring Point: 247.60"
Contractor: CCl/Alliance Completed Depth: 17.00° Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing: .
type: 316 S.S. dia: 4.00" fm: -2.7° to: 7.00°
Remarks:
Screens:
type: Slotted size: .010"dia: 4.00" fm: 7.00’ to: 17.00°
Annuiar Fill:
type: Secondary Sand Filter fm: 1.50° to: 2.00°
type: Granular Bentonite Seal fm: 2.00’ to: 5.00'
type: Secondary Sand Filter fm: 5.00° to: 6.00°
type: #20—40 Silica Filter Sand fm: 6.00° to: 17.00°
type: fm: to:
~| Well Construction
5 £
— Z o E
= gl o — 5 MP. EL. 247.60
~l gl g o g . o 3o 8[\ . .
cl 1= 213 -~ 3 Material Description ~.50e ) ]|
o1 Ylo| o |- 3 O g‘é’ S I
Bl <cial &l < < QS x| ©
1 HERE Bl
a3 8E & |3 =S c|a®
S=0T CL . .
SANDY CLAY - Reddls-fl brown with some silt, low plasticity, soft, moist 53 o | 21
SANDY CLAY - Gray/reddish brown mottled, sandy clay with fittle silt,

;

s %
Z

plastic, firm, moist 2111 26 | 14
F24Q 4
503 cL SILTY CLAYEY SAND - Reddish brown silty cloy (CL) with occasional wet silty S
sand lenses, iron staining, soft, moist %610 20 1 18 I
i 107 SM T
s-04 SILTY SAND - tan with occasssional reddish brown, little to some clay, non I
to slightly plastic, wet 304 "
230 A : -

-220 A

Page 1 of 1



Hole No. | py

DIVISION INSTALLATION SHEET
DRILLING LOG Av? - for | sueEvs
1. PROJECT
10. SIZE AND TYPE OF BIT {3/ M QA
LHAA\P Gvone \, A SASYIRIEN 1, HOWN or ~
2. LOCATION (Coordinates or Station) N
Tide V- need QMW\"\’\ Geomad 12. MANUFACTURER'S DESIGNATION OF DRILL
ILLING AGENCY N Mool Dvi\l R-CY
= Weaca (cer Enrronmeara) 13. TOTAL NO. OF OVER- lmlrun-:o TUNDISTURBED
JLE NO. (Ae aho N SAMPLES TAKEN :
2 { 2 2hown on drawing ml.! BURDEN §. ! : )
3. NAME OF DRILLER : 14. TOTAL NUMBER CORE BOXES ‘e 1 8? 5 4
Tol~ L deow 15. ELEVATION GROUND WATER .
€. DIRECTION OF HOLE 16 DATE HOLE [STARTED [COMPLETED
mv:nncu. Oncuineo ____ oxe. Frrom vent. | l ¥-24 -4~ i 2-24-64
17. ELEVATION TOP OF HOLE .
7. THICKNESS OF OVERBUROEN
18. TOTAL CORE RECOVERY FOR BORING %
¢ DEPTH ORILLED INTO ROCK 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE . )
CLASSIFICATION OF MATERIALS % CORE [BOX REMARKS o
ELEVATION| DEPTH |LEGEND ECOV- [SAMPLE| (D
T N (Deeceiption) R A S NO.L (Drilting lh:-..;v;{'o‘r!l:.n,.:hplh‘ol
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Send original cagy by certified mail 10: Texas Waler Commission, P.0. Bax 13067, Austin, Texas TS711 Please use biack ink.

ATTENTION OWNER: Conddensatty State of Texas Texas Water Well Orifiers Board
Priviege Notce on Reverse Side - WELL REPORT NW—#—" / WWO/ n.’.ﬁ‘}‘.:‘..‘.”rfm
1) OWNERZ &Ug‘o:—d AI‘MY ﬂ:uuwh‘v'w p/ﬂdff ADORESS Kﬂ‘[‘”ﬁCk —7_éx
(Name) (Street or RFD) (Cay (Sam) ()
LOCATION OF WELL:
2 County _MQL . 15" miles In NE aecoontom MArshall Texys
v (NE, SW, o) (Town)

demmmmwmmwnmmmdmmmthgmauwyMorhmtmliynmummm
Quarter- or Half-Scale Texas County Ganeral Highway Map and attach the mep 10 this form.

O LEGAL DESCRIPTION:

SecionNo. _______ Biock No. Township . AbstractNo. _____ WWMW
Distance and direction from twa intersecting section or survey lines : 2
[@-6EE ATTACHED MAP
3 .morwonx(m; 4) PROPOSED USE (Check): §) DRILLING METHOD (Check): O Ddver
(Dsew Well (JDeepening ODomestc [lincusvia  JvcAir [ Public Supply O Mud Rouey [ Air Hamemer [T Jeasd [ Bored
O Recondiioning [T Pugging Oimgaton  OlTestWell [ injecion (I De-Waering O arfomry [ CabeTod G HS A
6) WELLLOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION: ,
Date Driding: Déa. (in.) From (it To (ft) O Open Hale O straight Wait QOUndereamed
sw_L_t_oZ{ !/ Surtace /& -Shvel Packed ] Other
Compiewa K ~24 ¥ Gravel Packed give Interval . .. from _57_ rw_ /8  w
From(t)  To(f) Description and color of farmation materal 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
7 . Steel, Plas
bo 7' Kedish Brvwa sity Clay| oo |'s| S oomios ol L v
_ (in.) | Used Screen Mig., If commercial From To Screen
7' fn 47 ﬂm_ﬁmmn/bl-ém}y S¥ |\ New | Stnigless Toitlec |4 3' | 7 Riser
. Silty Fiue Sana 44 | New Tril vi /7 | .010
(1" ALe B’ @Lin‘_ﬁmuu Sl'lf;r C/ﬂ}Y

§) CEMENTINGDATA [Rue 287.44(1)] Veleiay Grous

Cemerdtrom €D fw_Ju .t No.of Sacks Used

Lo . No.of Sacks Used

(Use reverse side i necessary) Methodused S uyrYare Pour

13) TYPE PUMP: Camenied by Johy Lodes

O Tutd a '
2 orm ":‘/W 10) SURFACE COMPLETION Pad

¢ ¢ e
cylinder, Jet, etc., n O Specified Surtace Siab Instailed  [Rule 287.44(2)(A)] ‘-/ x‘i X6

R3-SPecified Sieel Sieeve nstalled  [Rule 287.44(3XA)] g Y Sleave

14) WELL TESTS: ([0 Pitess Adapter Used [Rule 287.44(3XB)]
W O Approved Aemative Procedure Used  [Rule 287.71]
= GPM with L draweciown aftec . hrs, ) WATER )
16) WATER QUALITY: S sutclwve Tl ﬁ&cwm Dase '075'-7‘.1
Did you knowingly penetrae any strata which contained undeeirable Ameenfow ___________ gom. " Dae
consttents?
0O Yes D«o/mmu-nsmrosuoesxmwuen- 12) PACKERS: Type Depth
TYpe of waime? Dept of sram . Bentomite Chias S 7o A"

Wesachemicalanslysis made? [Yes [(INo

| hereby certify that this wed was drilled by me (or under my supervision) and that each and sl of the stxements hersin are rue I the best of my knowledge and bellef. | understand
that tailure 10 complets isema 1 thru 15 witl result in the iog(s) being retumed for compiletion and resubmittal.

couranviane__ (CC [ Envirow menTa/ | WELL DRILLER'S LICENSE NO. 332(3 DMN
(Type or pring)
aoress __ Q OB 2 N arhAdch Houston T x T709A
' (Street or RFD) e (Sam) (Zp)
aned) @A 2l (Signed)
/ (Uicensed Wel _ “(Registered Oriber Traines)
Please attach sisctric log, chemical analysis, and other pertinent informazion, if avallable, T 1 For TWC use only:  Well No. ———— Locased on mep

TWC-0199 (Rev. 05-18-90) TEXAS WATER COMMISSION COPY



18756

Location: LHAAP—XX Ground Signal Test Area ldentification: XXSBO T
Date(s):08/22/94 -~ 08/22/94 X Coordinate: 0
Consulting Firm: Sverdrup Y Coordinate: 0
Logged By: DS Elevation: 190.00°
Contractor: Datum: MSL
Drilling Method: Hollow Stem Auger «otal Depth: 13.00’
Remarks: Borehole Dia.:.00" .
Static Water Level:
I
o
© S| = IS
—~ 2 |l 8 lo€E
E Slolsl & |o , - | E 5w
ClelE 2% S 3 Material Description © 1T IAS
1 I 1 ol 2[3
1l clal alw- e 2 =
SIEIE E® & |8 W8N
2| olo oo 2 % S| B2 |dpe Notes
wilaolnl uvu|z &) o |l a oo
e CL .
SILTY CLAY - mottled groy and orange-brown, stiff. low sand content
ML (top 6" sandy clay, red~orange, moderate plasticity) "9 31
] CLAYEY SILT — mottled gray and brown, stiff, sl. some black layers (shate?)
1 4 CH
| i / CLAY - orange-brown w/ gray mottling, some silt, moderate plasticity
1 7774 SC
CLAYEY SAND - gray w/ some red-brown, moist, low plasticity 14 23
SM
] SILTY SAND - gray and brown, w/ 2.5° groy medium grained sand layer at @9’
180 10+ il
1 SM | SANDY CLAY — gray and red 243 9
4 SILTY SAND - gray w/ some reddish brown, very moist
-170] 20+
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Hole No. XX\)E‘U'

DIVISION INSTALLATION
DRILLING LOG | SHEET -
T. PROJECT - LHAR P lor 1 sueers
LHARP ‘ P, Prisoe 2 :n: SIZE AND YYPE OF BIT .((9“ H=
ﬁw 7C Méloa or Statl: T 4 -
- uIl;;a )A(G“: EPUND SAGNAL ?I_ EA X u;zur_l\cvun\zﬁ': DESIGNATION GF DRILL
ALLI/QH(!E Taey (o rIVENT A L oIl Le  B-L9
< :ZL:lrw;mm on drawing ml.% XX)'B o L 1. :3:3‘:’,."?&3:1.0::';.-";!;“ !“‘hunun g UNOISTURB ED
+ NANE OF DRTCLER : 14. TOTAL NUMBER CORE BOXES
U‘OH,\} L()l'EF 15. ELEVATION GROUND WATER Z
6. DIRECTION OF HOLE STARTED 1 Ffl‘:ou-L:vln
MV(R?ICAL JincLineo oxe. FRoM vERT. [+ hTE MOLE J 8—27-’{?14 i Y22k
7. THICKNESS OF OVERBURDEN 17. ELEVATION TOP OF HoLE
e oerTw omLEe w0 mock A /1 16. TOTAL CORE RECOVERY FOR HORING x
R ——— 9. SIGNATURE OF INSPECTOR
eLevation] oEPTH | LEGEND] c;usmc(:’r#:q:unuuu :::«%‘v‘ :fég?.': (Deitting thme et losa, depth of
. . . P " o- weathering. -u:.'. f signtticand
= L [imor conv - ridorange, e si, -
= i meclim /)laifzc/T / -
oL LA (e - gray, “/,,‘_IJ fraos —
- ey shEF, Ik Yot it = Oppr (drecT)
- Sek tan a7’ D fdc Ffew for dhm'“( fuelys —
, O —
] Y —
- ConAviv ST = oy et —
= mML . el % bach -
3 — vews (shaie 7) shHf, -
= st phistic tut P12 =8 pm i wpse)
= ’).ufxlt e et 154 [~
4 — sl b
- SHEV CLAY = 9rieaqe Love i —
3L e —
§ 0 "'/"ﬁ{’”?; g S ale —
3 Plsiac, STIF g PID -0 ppm (Are7) |E
- ).u/..(z [t for chenia -
O — - Yo |—
. se. Cids =0 SAMD - ‘//"‘7 w/f‘:‘l Af.,.w ‘){/4 (VG 39S -
. A 1y massT, 5//,/:7'/ =
- //'Uf'() Gy et b A '/‘I‘( Fs Z-j—
-4 fredl Pils = 25 Py s 13,»'5
Y —]
= M S/T SALD - 7’[.@7- wiyehe A/«»w\? :—
7 S o e PR =
- e fvn « Sumgle Tokens (7 POLTICREN =8
] A i 15—
= s PO ppmf ( r) —
O | sacd sttt T ‘?/a{;/;( rel —
—_T . -
— sand— glréy e pvtsT, W/ FAM frL- O gy (‘_-,L/:\/) =
g 378 b ’ 1P —
- oM "_g‘ Srime red 45 k- brun 5:/”{ _—
. pEYY) —
In __E - L..«/U‘ «,;w//o (‘v//“"/u 1[//_ E_
= VI G igsrd —
2 : :
75— — e e " [
. D13 ~fule Z.;J////""Le w’ 77[ O E
3 : : PR R VENEE O
— /o )‘u//:'«'k’ - —
e -
EN‘?":??M 1836 previous Emflfmx ARE OBSOLETE. PROJECT L HART ”OL:).\:C?A"U 1
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Location: LHAAP—-27 South Test Area

Identification: 27wWw0'1

118758

Date(s): 08/19/94 — 08/19/94

X Coordinate: 3036285

Y Coordinate: 374050

Consulting Firm: Sverdrup Environmental, Inc

Elevation: 191.37

Datum: NGVD

Logged By:JBN

Total Depth: 27.00°

Measuring Point: 194.15'

Contractor: CCl/Alliance

Completed Depth: 27.00°

Static Water Level:

190,

T
M -
A
«
t
~

1 SM
10 -3
- 180
1 CL
i piastic, hard, moist
IST—4
20 -5
L.170! l SM

[5S-6

T

CLAY — Reddish brown with sond, low plosticity, dry, hard

SILTY SAND - Reddish brown/grey, mottled, moist, medium dense

SANDY CLAY - Brown to reddish brown interbeddzd with groy fine silty sand,

SILTY SAND - Grey/dark grey mottled, wet, medium dense with occasionc! reddish

brown silt clay lenses, silty clay increasing with czpth

Drilling Method: Hollow Stem Auger Well Casing: .
type: 316 S.S. dia: 4.00" fm: —2.8’ to: 17.00°

Conductor Casing:

type: size: dia: .00" fm: .00’ to: .00’ Screens:
type: Slotted size:.010"dia: 4.00" fm: 17.00’ to: 27.00°

Remarks: Annular Fill:
type: Bentonite Grout fm: 1.00° to: 9.50°
type: Secondary Sand Filter frm: 9.50" to: 10.00’
type: Granular Bentonite Seal fm: 10.00’ to: 13.00°
type: Secondary Sand Filter fm: 13.00° to: 14.00°
type: #20—40 Silica Filter Sand fm: 14.00° to: 27.00"

—~| Well Construction
B :

— c o]

\‘t_/ 3 i g ° :\: gﬁ MP. EL,I 194A15‘

c =15 213 = 3 Material Description ~l.lve =t 0}

(5 +~

Sl e ¢ [© SEI5TES

5l €l alw < %) <3S x|¥ A

s|SIEEIE & |8 B

wloljunl nlz [ ] ool

ST ML

156 11| 26

AN

2431 28 | .7
18.8 20
201 26| 5
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DRILLING LOG (Cont Sheet) EEVATION TP OF WOU

Hole No. O ¥ tocw ¢

MNSTAUATION

SHEET '

moxc
LHAAW, ey T, Guonp ) 0ne b ovin o A seeers
) CLASSIFICATION OF MATERIALS * CORE (4Ox OR . REMARKS
EVATION | DEPTH | LEGEND ( Description) lssc.cvw- SA:OP!.E (Drvlln:l {::..”:'u:/r {::x.}‘llﬁlb’ of
. b < d e f [
- SV Raddish Muou. S () <g-1 LHQF-wwm-0l(0-3) [
- lou e\e sy, SarmVle  fov lem ’i -
I e Mot . Y “3 £07, 1 Qrevees anmdlily & yso T
2 S8~ Reddiin, Reown * heard el —
: S\\’\- (‘V‘\\ \ew G\‘\S\(k -
g —] dos ., Weed —
; ST— ' G‘v :
i S Gy /e dany B —
— radaty 2 . L
— VA Ll —
= S~ ( Sy . —
5 — ) Tovg\ . S
. N edi temse S5-9 toMeed  Qhe— 72 Grodecl -
— Lemrle LAY snw oA
{ — . p £ 12t —
- YLy — -
—4 bt Beoum  as vedigu —
— \‘."‘0'*“‘ 3y e\ey (cuy -
:{ -] tndew beddoy o, |
] ~ 3\‘(.\\3 N
3 ol ey -
Q . Po R N L) Yoy, -
A4 ST e (S _
J=m S \*\\ Sy ey —
10— Plasaig s hee d o S == . —
— N R N N I~ VT 1 —
7 o AV Lh aven gun O =
- S, ¢ > T vl o)
W >N seme Usm) CELAN B CIR- SN —
] e [
\7 S R [
15— .
i AN —
] —
15 __: — \ —
. STi-y | coMleed €\ 3 festecr, |-
] , Lo o\ ¢ (IR = FNTRYY| (\§ -3 :
IL ] ‘OOL ® \gog [
17 ] —
\i—: —
v ] -
Qo__‘ ——
— ST-5 collec g Geofec [
7 Snmple -
LY ¥4 E N —
Jcm @ 3%o -
% 7 -
13— =
ENG FORM (ER 1110-1-1801) _ez8- proXCT HOLE NO.
S FORM 1836-A oro 1910 07 - 20 o3 L WA 40 I o

118759



DRILLING LOG (Cont Sheet)|" A" Tor or wou Hole No. Y ¥tutu o)

reoscy INSTALLATION e
L“AAP ] L°,\5\\°J«\ O'g\ snth
non % CORE [BOX OR NEMARKS
A OEFTH | LEGEND ClASS'ﬂC?:;'O“N"_"O:.)MA TERALS RECOV- | SAMPLE (Drilling time, w-uf loss, depth of
ERY NO. Bering, eic., if significant)
2 b < d ¢ f . . 1 878 O
3 )yv\ gS*S, 6\' kb /Oo\v \\ 5\:&\3
Q{—; mari\ed S\\&) &.\..\( ss-¢ col\lee & 282 ket
- [N (&w\} wek, Bemple @ o
2L — R N O T T oo, )
. N N TR W s
97 Buow . g4 ey ey e ;

O = 2! o~

%R

JllllllllllIIIIJIIH'H[Illlllljllllllll

§

Ifllllll]'(l[l,l”I'erTIl[II'IITIIIIII]I]II’IHI,IIII]TTIIIlllllll]lllllllIlIllllllIl'”]ll[l]lllllllll'lllllll]llIIH
!

l!Illllll‘llllIl[lllllHllLllllllﬁlIlllJ_lllllllllllllllllllllll

’

LY N ¥4

ENG 1836-A (BR1l10-1-1801) GPO 1980 OF - 628 - 603 '.OI_CZ\:. o 'm’§7wwdl
: . P



Sand original copy by certified mail 1: Texes Waler Commission, P.O. Bax 13087, Austin, Texss TS711 Please Uwe back kv

ATTENTION OWNER: Conddentally State of Texas Texas Water Well Drisiers Boar
Pritege Nosce an Reverse Sice .. WELLREPORT Mw# J7wwol =~ Loz
1) ome_méd_ggl /]uuy Ammusitron P/M?" ADORESS K aenack Tex
2) LOCA " ama) (Sreet or RFD) (G (Sam)  (Ze
T%AH‘I&W . /S miies In NE arecton tom _/Macshall
(m- sw- m) (TM)

Drilier must compiets the legal description beiow with distance and direction from two intarsecting section or survey Ines, or he must locase and identty the weil on an offical
Quarter- or Haif-Scaie Texas County General Highway Map and attach the map 10 this form.

O LEGAL DESCRIPTION:

Section No. Block No. Township AbstractNo. ______ Survey Name 311()791
Distance and direction from two intersecting section or survey lines i
ATTACHED MAP
%) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 5) DRLLING METHOO (Check): 0O oow
Weil {ODeepening Ooomestc Dlincustiel  Wasir -~  Publc Supply O Mud Rotwy [J Alr Hammer [ Jeasd [J Bone
O Reconditoning (1 Prugging Omigaton  ClTestwet  [J injecion [ De-Wazerng Oacfomy [ CableTod E6me HSA
8) WELLLOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:
Date Driling: Ota (in) From (ft) To (r) (1 Open Hole 0O straight wail JUnderreamed
sams I-18  J¥ 71 Surface 27 Packed  []Other
W.L_LL,?_‘[ 2 Gravel Packed gve inerval ...tom _ /Y nw_ 237

Fom(t)  To(h) Descripton and color of formasion material §) CASING, BLANK PIPE, AND WELL SCREEN DATA:
0 ya Kedodish Browu Silkdry Hned| pe | Ta"| ot Gamed e Seting (1) ool
& 9 Kc{a{_,sk Lrows S C/M | (in) |Used |  Screen Mig., if commercial From To Screec
v/ S Smuc( Lay V;‘ New | Sitvuless  Tri Loc +3'11/7 Kise,
[ ANY Re  Clay 17 (Cttindess Trsdoc | 17 a2 l.el0
w?s. &7 et Ay Guc%}
a1 27 Gray 4 * Frve
Sand (uet)
M %) CEMENTINGDATA [Rue287.44(1)] V6lc/ay Groeut~
Comenmdtom __ €2  mw_// _n No.otSacks Used
no L No.of Sacks Used
(Use reverse side if necessary) Method used ___Efm.ﬂl.c 1'(9.58
13) TYPE PUMP: Comenedty ___ J0hw Lodey
a -
D:;::m DW 10) SURFACE COMPLETION Pad ¥'X¥4'XEY '
[ Specified Surface Sieb instalied  [Rule 267.44(2XA)] 8 ' Stee.
PP Dowts, Cylinder, et - " L3-Specified Sweel Sieeve inetailed [Ruie 257.44(3XA)] Slecoc

14) WELL TESTS:
TypeTest [ Pump O Jennd O Estmased
Yieid, . Gpm with ft. draswedown after hrs.

O Pitess Acapeer Used (Rule 287.44(3XB)]
3 Approved Almmative Procedure Used  [Rule 257.71]

15) WATER QUALITY:

Did you knowingly penetram arty strata which contained undesirabie
constituents?

O Yes . Hyes, submit "REPORT OF UNDESIRABLE WATER"
Typeolwasee? ________________ Dephhof strata .
Was a chemical analysis made? [lYes [INo

11) WATER LEVEL:
- Sttic level _ZLL fbeiowlandsurtace . Daw M
Amdantios ___  _  gom. Dame
12) PACKERS: Type Depth
Bewonit< ChAps [ Fo (7'

1 hereby cartity that this well was drilled by me (or under My supervision) and that sach and ail of the statements herein are true 1o he bes! of My knowiedge and bellel. | understand
that fallure 10 compiets items 1 thru 15 will result in the log(s) being retmed for completon and resubmital.

WELL DRILLER'S LICENSE NO. 3213 OMN

coupmvum:fc | LEauviromewTt/ Ot l/wa

(Type or pring

aooness __ 2032 [arinch . Houstor Tex 77092
(Sweet or RFD) (Caty) . (St} (20)
(Signed) oA ,;744——— (Signed)
/ (Licensed Wed Drller) (Regisired Driber Traines)
Please attach siectric i0g, chemical analysis, and other pertinent informasion, if avallabie. "For TWC use onty:  Wel Na. Located on mep "~

TWC-0198 (Rev. 05-18-80)

TEXAS WATER COMMISSION COPY -
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Location: LHAAP—27 South Test Area Identification: 27WW02
Date(s): 08/19/94 — 08/19/94 X Coordinate: 3036385 Y Coordinate: 374091
Consulting Firm: Sverdrup Environmental, Inc Elevation: 183.57° Datum: NGVD
Logged By:JBN Total Depth: 17.00° Measuring Point: 186.37*
Contractor: CCl/Alliance Completed Depth: 17.00’ Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing:
type: 316 S.S. dia: 4.00" fri: —2.8’ to: 7.00
Remarks:
Screens:
type: Slotted size:.010"dia: 4.00” fm: 7.00 to: 17.00°
Annular Fill:
type: Secondary Sand Filter fm: 1.00’ to: 2.00°
type: Granular Bentonite Seal fm: 2.00° to: 5.00
type: Secondary Sond Filter fm: 5.00 to: 6.00°
type: #20—40 Silica Filter Sand fm: 6.00° to: 17.00°
type: fm: to:
—~| Well Construction
S £
o o T I | [RE]  w EL. 186.37
i |=]l el® o . . X N +
lzl=l 21z = 2 Material Description ~s:e ! ]
ool 0|7 @ © gg%vgo
5|l c|a al- < - 3ls x| 9
A IERE R
vl =S O R P & o sSla£lp®
T ] ML . I i -
SM SILT -~ Light gray with little fine sand, low plasticity, mois 149 7 | 19
SILTY SAND - Reddish brown
ST-2 oL
-180
205 210 1
] SILTY CLAY - Grey with sond, plastic, moist, firm
l — sm SILTY SAND - Light grey, moist j :
Pss-3 g i .
l 11 211 38 N
10 .
| SILTY SAND - Light grey with occasional iron staining, wet, slightty plastic i —
[SS—4 SM . .
170 S S
JII . 216 4 | 38 .

204

160

Page 1 of 1



Hole No. ngwoa

DIVISION INSTALLATION SHEET |
DRILLING LOG LHAAY ~. lor\ sueevs
1. PROJECT 10. SIZE AND TYPE OF mIT
| '3‘”\%\\0" - . HOWN or
2. LOC.AYION {Cooedinates or Station)
Side 2% 12. MANUFACTURER'S DESIGNATION OF DRILL

DRILLIN? AGENCY

A\\("\( A

™Mo\ Qui\\

2-5%

HOLE NO. (As shown on o, titte]|
e wn awing

13. TOTAL NO. OF OVER-
BURDEN SAMPLES TAKE

DISTURBED
N
1

UNDISTURBED

= | 9% wwdn -
¥ WANE OF DRICCER 14. TOTAL NUMBER CORE BO
o\ i 1S. ELEVATION GROUND WATER ~ €.C %4
§. DIRECTION OF HOLE 16. DATE HOLE |sSTARTED !coum.:r:o
Zlverticar [Jincuineo DEG. FROM vERT. | ] 2"\“\‘4“\‘ § Q-14-6y¢
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING x
8- OEPTH ORILLED 1NTO ROCK 19 SIGNATURE OF INSPECTOR
3. TOTAL DEPTH OF HOLE IEES
CLASSIFICATION OF MATERIALS X CORE [BOX OR REMARKS
ELEVATION o RECOV- [SAMPLE| (D1 love,
- oePTH |Lecen Bt B B
e (g)b < d . f 9
i S ES R figha rag EXVRISY ST-U | eoVech Chem 3 Grovech [
- N AN N . togsy | S6~ Y LHIF-wusr(o-2) [T
[ - \ Ot faad > | ogiso —
3 S Lew p\k&L‘L ) Yrone 1o —
-1 ~ 10 . —
Q — ‘ne €" L\\'“ Peddigy -
pum—— SR N ] Ny . S
o — g‘\*s Cine Sene —
. (Cmy [—
3 e vz ] , -
Jeo [T ‘\Qx, b LT T I =
— = VN Lemd (T =e Ve Lyacg [
y > S Lem) oy, | g - B (x5 )
— Yo nTy Ly . 4o —
- i S -
— VRV ) —
. 2 Chey (CL\;P"’.%L 4
5 ooy e :
¢ — D —
— & . o7 - 3 "\X\ N N : RN e [
— N : ; ot =
— g <\'(A’\{/ morsd () : T L e Cecnaeny,
. i Yy e
7 - -] Y~ 25 g Sen SeleNer 4y g -
e R e Cena L, . - —
3 L R T T PN -
3 — Ca L T —
d v SS '4.‘ \\_).\‘\. Svc\\b g‘\l; PRSI ColVp e Qeolech —
1 - S—\w\ S(»\\«\é (7 e . - ~ |
4 — - R ooy, | TETEN e gy, —
— 0. Ve, Tha :
- e, - -~
\D — -
] [~
\T—] —
| gu— . —
3 @oWeed £ ealoci. —
- . Sa—ete @ Ger —
14— (EAVA : e —
& — —
't — —
I .
- TO=F ¢y -
13 — -
- —
14— [
- -
HOLE NO.
ENG FORM A PROJECT
wan 1 V1836 erevious eoiTioNs ARE oBsoLETE LHAA® I N Fow P
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Senxd original copy by cenified mail 1 Texas Waler Commission, P.O. Box 13087, Austin, Texss 78711

.‘ ‘l oS ala) e diack ink.
ATTENTION OWNER: Condidentaly State of Texas Yo Well Dritters Board
Priviege Nosce an Reverse Side .. ‘WELL REPORT MW#F JQTwwold “:g;:m%1
1 o ongho 1wy Lo - ADORESS _ Karyack Tex
) (Name) (Swreet or RFD) (Cy) (Smte)  (2w)
2) LOCATION Of WELL:, -
County ~ . /S missin ___NE areciontrom __/Matshal/
o (NE, SW, o) (Town)

Ddlumu-tcompbhmobgalmumbobwwlmmmdncam&unmhmmauwyuugammmmbmufymwlmmm
Quarter- or Hait-Scale Texas County General Highway Map and attach the map 10 this form. .
0 LEQAL DESCRIPTION:

Section No. Block No. Township o . OstractNo. ________ = Survey Name
Distance and direction from wo inmsrsecting section or survey lines -
ATTACHED MAP
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): §) DRILLING METHOD (Check): O Oaven
Wed (IDeepening ODomestc Clindusria  Diwsar - [ Public Supply O wxd Rory [ Air Hammer g’x
O Reconditioning [ Pugging Oirigason  [TestWei [l ijecion  CIDe-Waning O AirRowyy [ Cabie Tool HSA
6 WELLLOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:
Date Driting: Dia. (in.) From (ft) To (f) [ Open Hole O sweight Wail [JUndemeamed
sumd — E~19 1w u Surtace /2] DiGavePacasd ] Otoer
Completsd _§&¢ —(F__ 1094 ¥ Gravel Packed give interval ...fom __ .8 rw_ /7 ¢
From () To(n) Descripton and color of formation materal 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
0 VS5~ frddisé  frows ST FSe | pa || rat b e Seting () v
B 0,. v (in.) | Used Screen Mfg., It commerdial From To Screen
[

4. 5 ?! Gray o Reaclish Browe |4 Wew(Stailess Ti'lec [+3 7 |Riser

S: Clav o K lakess T Lo¢ w4 [7 |0

—¢ /7 Lray S Fine Sancllwef]

2

§) CEMENTINGDATA [Rue287.441)] VolICIAy Gro

Comenmedtrom __ (2 fw_ ) N NoofSacksUsed — [

. No. of Sacks Used

(Use reverse side if pecessary) Method used .9‘("1£D<‘<¢ /Ou.l“

13) TYPE PUMP: , Cemermedby _ Johyy Lodew .
s I e r——r— L b st
M (] Specified Surtace Siab installed [Rule 267.44(2XA)] e

Pume bowhs, cyinder. et e r Stwel Sleeve Instalied  [Rule 287.44(3)A)] Sleesc

14) WELL TESTS: [ Pitiess Adapter Used  (Rule 267.44(3)B)]

Mm {0 Approved Alsmative Procscure Used  [Rule 267.71]
Yieid: gpm with ft. drawdown afer hrs.
- 11) WATER LEVEL:

15 WATER QUALITY: - . = - cukcievs Sl nbsowendeatacs 0w 8=/7°7
Did you knowingly panetraie any syt which contained Undesirabie Amdention ___ oom Dam
consttuenta?

O Yes Dao/umm-nsmosuoemmsmmn- 12) PACKERS:

Type Depth
Type of water? Depth of straza Bewtourte Chp s Q'te 5°

Wasachemicaianalysismade? Uves ONo

| hersby certity that this wel was drilled by me (or under my supervision) and that each and all of the statements herein are rue 1D the best of My knowiledge and bellef. | understand
that fallure 10 compiete ilsms 1 thru 15 will resut in the log(s) being resuned for completon and resubmittal.

courmnyiaue_CC [/ Environcrion el ﬂnl(mc. WELL DRILLER'S LICENSE NO. 22/3 OMAN

~ (Type or pring) .
ooress __FO3 2 furhach Houstow Tex 72092
(Sweet or RFD) (Ctyy . (Skam) ()
P Well Orle) . {Regisiered Driler Traines)

TWC-0189 (Rev. 05-18-50) TEXAS WATER COMMISSION COPY L



Location: LHAAP—27 South Test Area Identification: 27WW03
Date(s): 08/19/94 — 08/19/94 X Coordinate: 3036354 Y Coordinate: 373983
Consulting Firm: Sverdrup Environmental, Inc Elevation: 185.22 Datum: NGVD
Logged By:JBN Total Depth: 19.00° Measuring Point: 187.91"
Contractor: CCl/Alliance Completed Depth: 18.00" Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing: .
type: 316 S.S. dia: 4.00" fm: -2.7" to: 8.00°
Remarks:
Screens:
type: Slotted size:.010"dia: 4.00" fm: 8.00° to: 18.00°
Annular Fill: .
type: Bentonite Grout fm: .00’ to:2.50"
type: Secondary Sand Filter fm: 2.50 to: 3.00'
type: Granular  Bentonite Seal fm: 3.00 to:6.00°
type: Secondary Sand Filter fm: 6.00° to:7.00°
type: #20—40 Silica Filter Sand fm: 7.00° to: 18.00°
—~| Well Construction
S €
° < I T ~ |28 MP. EL. 187.91
= <~ o|o o o . L. » O~ ) ;
clZ15l =z = b Material Description ~.oe
M
Si{ Y el 2 o © M
Tl =l &l < = 05 o
| S(E[EIR & |8 EHEE e
vl I P W = & > somEclads
i 5T ML ‘ N
SANDY SILT — Reddish brown, dry, medium density 12.4 2
5-2 cL ’
SILTY CLAY - Light grey/grey, mottied with little fine sand, plastic, stiff, 1571 15 | 26 %
| moist /
120 Z
ST-3 Wi —
= SM SILTY SAND - Reddish brown, medium dense, wet 188l 7 1 31 -
| 10
ST—4 .
216 14| 9
170 T
SM SILTY SAND — Grey/dark grey, mottled with dark grey sandy clay lenses, moist, B
! dense
.sr-s .
1 25.4f 22 | 15
5 204
-160) ]

Page 1 of 1



Hole No. 2T, 03

DIVISION INSTALLATION SHEET
DRILLING LOG Sde 97 or \  swEeTs
10. SIZE AND TYPE OF BIT
L RAAw " or
2. LOCATION (Coordinates or Stationy
17 MANUFACTURER'S GESIGNATION GF BRILL
ORILLING AGENCY m o\o \ D\"I \\ 3 S¥
love R 13. TOTAL NO. OF OVER lmsfuun:o { UNDISTURRED
HoLE Wo- (As shown on & awing there] BURDEN SAMPLES TAKEN ;
and file rumd
§NAME OF DRICCER ’ 14. TOTAL NUMBER CORE BOXES
B 15. ELEVATION GROUND WATER
NSt n
6. DIRECTION OF MOLE IITARTED | cOMPLETED
16. DATE HOLE ;
WV!RYICAL DINCLINED DEG. FROM VERT. l g Iq qq H g‘lq-qk‘{
17. ELEVATION TOP OF HOLE
T. THICKNESS OF oveRBuURDEN 18. TOTAL CORE RECOVERY FOR BORING %
¢ OEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE
CORE [BOX OR REMARKS
eLevation] oepTh |Lecenn CI.AsleICA‘I;I.S:lbe':‘I’IA_TERIALS :EECOV- SAMPLE!  (Dritiing e, water loss, depth of
o b < d ° ¢ — "
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] o
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i 1836 previous eoiTions ane Ly AAP A w P

187766



Send original copy by certified mail 1: Taxas Water Commission, P.O. Bax 13087, Austin, Texss 78711 Ploase use biack hk.

ATTENTION OWNER: State of Texas - _ Texas Water Well Driliers Board
Priviege Notce on Reverse Side . WELLREPORT MWH 37 wWo3  roluaixe
n ownenboughorn frmy founipion Plasct " aoonsss _ Kusek  Tex
2 Loca " (Name) (Skreet or RFD) (G (State)  (2p)
TION OF WELL:
County ; , /5 mites In NE _ aecantom _Maeshnil
(NE, SW, o) (Town)

Dnummunmmmwmmmmdmmmhmmwmmwmmmmmunnwwmmotucm
Quarter- or Hait-Scale Texas County General Highway Map and attach the map 1 this form.

O LEGAL DESCRPTION: .
SectonNo. . Biock Na. Township ___ AbstractNo. Survey Name ‘18767
Dis and directon from two intersecting section or sucrvey lines
ATTACHED MAP
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 5) DRILLING METHOD (Check): O Ocven
wel CIDespening CiDomestc Clindusia  B¥onar [ Publc Supply O Mud Rotary [ Air Hammer [J Jeted [ Bored
O Reconationing [ Pugging Owvigaton  ClTestWell [ injection [ De-Wamring Oarfomy [CabeTod @E-Ciner S 4
6 WELLLOG: OIAMETER OF HOLE 7) BOREHOLE COMPLETION:
Date Driting: : Dia(n) | Fom(m) | To(m) (3 Open Hole (7 Struighe Wail ClUnderreamed
Snd -5 = w27/ Surface aco | EGavel Packed (] Other :
Compiesd R =/F _ §4 ’ ¥ Gravel Packed gve irmerval ...tom __ @ nw_[ X o
Fom(h)  To(m) Description and color of formation material §) CASING, BLAKK PIPE, AND WELL SCREEN DATA:
0 y-s- ('ddl:Sl‘ énwu Si‘ Fine S4 Dia ? m'm:: Seuing (ft) mng
. FY ' (in.) | Used Screen Mig., if commercial From To Screen
4. 5 9 Gray Reddict Brews Y Wew | Shtinless  Tr'loc 142 g |Arsern
__S{ Clay Y WeadStaiakss Tedtoc | g | ¢® | .ot
9’ 19 (o'rml{ ci’ Eine SMM .
) CEMENTINGDATA [Rue2s7441)] V&lc/Ay Grout
Cemenmdtrom _ (9 hw 3t No. of Sacks Used
Lo & No.of Sacks Used
(Use reverse side If necessary) Method used __Surface Lian
13) TYPE PUMP; ' Cemented by
g::' O e /D/—"M 10) SURFACE COMPLETION pacd 4o xyix (4
W‘“"' N (0 Specified Surtace Siab Installed  [Rule 267.44(2)A)] g " Steol
Sivel Sieeve Inataited  [Ruie 257.44(3)A)] Slesve
14) WELL TESTS: i [ Pitiess Adapter Used [Rule 287.44(3XB)]
W " 0 Estmand O Approved Altemative Procedure Used  [Rule 287.71}
Yieid: M with 1. dramvdown aher __hrs.
- 11) WATER LEVEL:
15) WATER QUALTTY: . : ~ - sl 9 € nbeowendsutace Oue 3=/1-%F
Did you knowingly ey strata which contained undesirable - Awelan flow gom. " Dam
constituents ? ’
O Yes mz:..gm-nsmmuoesmsmmw 12) PACKERS: Type Depth
Type of waser? Depth of sraa Bestonie Chps ' 67

Was achemical analysis made? [JYes [INo

| heveby cartily that this wed was drilied by me (or under my supervision) and that each and ail of the stasemaents herein are true I the best of my knowiedge and beliet. | understand
That taiure 10 compiete [leme 1 thru 15 will result in the log(s) being retumed for completion and resubmittal.

coupanviaue _ CC /[  Ewviroymewtn! JrilliNg welorusrsuceseno. 3313 OMM

{Type or pring)
woress __ 3O 32 fprbinch Houston Tx 72092
Swreet or RFD) (Cty) . (Sms) 727)
sned) ' (Signed) -
(Licensed Weil _ o (Regisiered Drider Trainee)
mmmmwmwmmmvm ‘ | For TWC use only:  Wel Na. " Locased onmap "_ _“.h

TWC-0199 (Rev. 05-18-90) TEXAS WATER COMMISSION COPY e
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Location: LHAAP—27 South Test Area

Identification: 27WW04.

Date(s): 08/24/94 - 08/24/94

X Coordinate: 3036425

Y Coordingte: 374161

Consulting Firm: Sverdrup Environmental. Inc

Elevation: 182.67"

Datum: NGVD

Logged By:JBN

Total Depth: 17.00"

Measuring Point: 185.27'

Contractor: CCl/Alliance

Completed Depth: 17.00

Static Water Level:

Drilling Method: Hollow Stem Auger Well Casing:
type: 316 S.S. dia: 4.00" fm: —2.6’ to: 7.00°
Remarks:
Screens:
type: Slotted size:.010"dia: 4.00" fm: 7.00" to: 17.00°
Annular Fill:
type: Bentonite Grout fm: .00’ to: 1.50°
type: Secondary Sond Filter fm: 1.50° to:2.00"
type: Granular Bentonite Seal fm: 2.00 to: 5.00
type: Secondary Sand Filter fm: 5.00" to: 6.00°
type: #20—40 Silica Filter Sand fm: 6.00° to: 17.00’
~| Well Construction
5 €
- z oTE
= [T O o > cwn MP. EL. 185,27
| ~i=l ot <1 2 . I X I ] ;
c |z £l = 2 i 3 Material Description q)" <ll'e I ]
S Yol o @ © e
S|l 2ls £ |a 21 x| B A
s 515515 & 18 25188 |5y
Ul ofnlunlz S o =0l &la—
=T CL . T .
SILTY CLAY - Dark gray/brown with o little fine sand, low plasticity, soft,
moist
1801 - 21.2| 16 | 20
ML SILTY CLAY - Reddish brown/grey, mottled, plastic, firm, moist
7 ‘
-3 | :M/MLSILTY SAND - Grey, medium dense, wet 24. 30 L
104
-170] . " :M/CLSILTY SAND - Reddish brown/grey, mottled with occasional clay lenses, medium 2330 16 | 17 —
' - dense, wet I

204

-160)

Page 1 of 1



Hole No. A F(u : ‘
N __ 2 L ody = i

INSTALLATION SMEET
DRILLING LOG L-H A A4ve or | sHEETS
t. PROJECT 10. SIZE AND TYPE OF BIT
LHAAY Guvouwr N\, ¥ - TT o
2. LOCATION (Coordinates or Station) : . .
Side AT 1Z. MANUF ACTURER'S DESIGNATION GF ORTLT [X] 1 8 76 9
LG Roewey Mool Dwil) R-57 :
PSS v Vow e bel ALY 13. TOTAL NO. OF OVER- OISTURBED ;I UNDISTURBED -
SrEwo. (A shomn on diawing fitle] BURDEN SAMPLES TAKEN :
b H - . +
° R oot
§NANE 6F DRILLER 14. TOTAL NUMBER CORE BOXES
Tl L, 18. ELEVATION GROUND WATER
6. DIRECTION OF HOLE ] . ATE HOLE |STARTED | comPLETED '
6. DATE H - - H 7 -
mvERTchL (Jincuinep DEG. FROM VERT. I g %-4 b i € -Tu-a
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN '
- 18. TOTAL CORE RECOVERY FOR BORING % . Lo
8- DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPECTOR o
$. TOTAL DEPTH OF HOLE I L ' .
: % CORE |Box onr REMARKS ’ A
ELEVATION| DEPTH |LEGEND CLASS'F'C(Q)':'.S.'»‘;,?L:)‘ATERM"S RECOV- |SAMPLE[ (Drifting time, water foss, depth of
ERY NO. hering, etc., it )
o b < d . £ ]
. e ' b— *
- L S<-1! Deek e ) oresian d Collecd CNe iy A\ — !
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Send original copy by certfed mall x: T“MM'D-M1W|MT.“M‘ Please use biack Ink.

ATTENTION OWNER: ra-a--F State of Texas Texas Water Well Dritiers Board
Priviege Nokce on l ! E ‘WELL REPORT /5/4}#- Q?w&d&f P.O.magn‘m
1 ownen longhory Mwy Hmmuvitips lant-  aconsss ' Facnsck  TEx

(Name) (Strest or RFD) (Cay) TR

2) LOCATION OF WELL:
County _HlarriJear . [S~ miesn ____N & arecton trom ___/JArs 4847
(NE, SW, o) (Town)

Dnn«muncomphumobgalmmmmmmmdmmmhmmwwmwmmtbmmdmnmyunmummm
Quarter- or Half-Scale Texas County General Highway Map and attach the map 10 this form.
O LEGAL DESCRPTION:
SectionNo. ______ Block No. Township __ AberactNo. _____ Survey Name 1.0 r-m
Distance and direction from two intersecting section or survey lines et 'Y

CleEE ATTACHED MAP
2) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 5) DRILLING METHOD (Check): O Odven
Well O Deepening Cloomesic  [Clindustiad m {J Public Supply O Mud Rotary I ArHammee [ Jeted [ Bored
O Reconationing [ Prugaing Owmiguton DOTestwell [0 injecton  [JDe-Waterdng O ArRomy [JcCableTod D-oner /54
§) WELLLOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:
Daus Drilling: Dia. (in.) From ({ft) To (fL) J Open Hole C swwight Wal Ounderreamed
swwd _S=34% o FF[ 7] Surtace /7 [ afivei Packed (] Other
Complewd . 8~FY o T¥ ¥ Gravel Packed give Imenved ... from __ 8 rw_/27 _ n
From()  To(m) Deacription and color of formation maertal 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
New | Stwel, Pas .
0 3 Durk Bray of Browu oia | o | Pert. Sionsd, e il o
5' C/d-)’ (in.) | Used Screen Mfg., if commercial From To Screen
K4 -4 Gray 5 Frve JA‘#C‘/ Y Wew \Stnwbsy  T7i' foc |+ 5 2| KLser
4 Sﬁfhﬁag Triloc | 2 /7 1 24O
Fi [Z Grary Oteed_dg_/._éaggw
' S Fine Sand _‘

§) CEMENTING DATA [Rue287.44(1)] VYoiciAY (orow

Comermedtrom __ (P nw_d n No.ofSackaUsed L

f_ No. of Sacks Used

(Use reverse side if ) Mathod used Surface fFour
13) TYPE PUMP: _ Cemented by Jobw Ledew
O Tui o a v .
Domm W 10) SURFACE COMPLETION ra X4 XY
O] Specified Surtace Siab insmiled [Rule 287.44(2KA)l ¢! S feel
bowds, cylinder, -  00n
i o e e ([ Specified Siel Sieeve instalied  [Rule 257.44(3XA)] Sleesc
14) WELL TESTS: [ Pitless Adagter Used  [Fule 287.44(3XB)]
TypeTest O O Jeusd 03 Estmased O Approved Altemative Procedure Used  [Rule 287.71]
Yield: opm with 1. drawdown aher hrs.  waTER
1 LEVEL:
15) WATER QUALITY: . - Static level _SLL ft. beiow iand surtace . Dam M_
Did you knowingly penetrae any strata which contsined undesicable Awelanflow . gom. Dan
constituents?
£3 Yes mmmmmmmsmswna- 12) PACKERS: Type Depth
Typeotwater? ___________ Depthol sysm _ & exvon o yn Chips 2 Fo 5

Was a chemical analysis made? [JYes [INo

| hereby certify that this weill was drilled by me (or under my supervision) and that each and ail of the statements herein are true © the best of My knowiledge and beile(. | understand
that tallure 1 compiets llems 1 maswmmnmmmmvmmmmu

COMPANY NAME mevrte/ 4‘//}& WELL DRILLER'S LICENSE NO. 33/3 oMM
mp-orm
aess DO 3RAR Harbrch Houstaw T 7 209
Sreetor RFD) em Coni @
gned) (Signed)
(Ucsnsed Well . ’ (Registered Oriler Trainee) -
nmmmmmmmmmmmum . For TWC use ondy: Well No, " Locased on map

TWC-0199 (Rev. 05-18-90)
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DRILLING LOG

OtvisiOon

INSTALLATION SNEET

Hole No. #//—550/

OF o2 SHE(TS

1. PROJECT

~LHIAL Phoe T AT

10, SIZE AND TYPE cr -vré./z ¢/ //5 vger
", UM

+J2. LOCATION (Coervinates or Scation)

LH-# SB-07

-

12 MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY

AW Pool -D-/g.

Ardce A.7 v

_and file

4 HOLE MO. (As shown onf drawing ml-l

{LH-H~38- 01

BURDEN SAMPLES TAKEH none H

13. TOTAL NO. OF OVER. Oi1sTURB KD {unoisTURB €D i

3. NAME OF DRILLER

D, Lercs

14 TOTAL HUMOER CORE BoXES 2D - B o2, 30,/ sars

13. ELEVATION GROUND WATER /V/? 0’ 6 . 5.

4. DIRECTION OF HOLE
R verricat [CJincLineo

DEC. PROM VERTY.

16. DATE HOLE

ATART jcommrLETE B
/oz/?.f .03/027/73

. §7. THICKNESS OF OVERBURDEN

17. ELEVATION TOP OF HOLE

v o
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J & 5
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5
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2
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10075 i U FID —)/Jﬁ
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/—/nU P/D //;fﬁ
100% /4 Jp ackc-f pcn .

18. TOTAL CORE RECOV oR
s. DEPTH DRILLED INTO ROCK MA SORE REcoveRv romvomke 94%

13. SIGNATURE OF INSPECTOR
3. TOTAL DEPTH OF HOLE 22.0 T.H. Lallum .

CLASSIFICATION OF MATERIA .| 3 CORE [BOX OR REMARKS
ELEVATION] DEPTH [LEGEND (Doassiption s RECOV- |sAuPLe (Dellling time, water loss, depth of
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DIVISION

DRILLING LOG

INSTALLATION SHEETY O

OF G2 _SHEETS

Hole Na. ¢ /11 =580/

1. PROJECT

+J3- LOCAYION (Coordinates o Station)

10. SITE AND YYPE OF BIT 1
1. UM H SHOWN P 5 - T
CIaPUe Y . N

~‘»‘DRILLINC AGENCY

(2. KANUFACTURER'S DESIGNATION QF ORILL

HOLE NO. (Ag shown
oed fils o on drawing ¢itle

13. TOTAL NO. OF OVER-

o o3TURB LD
BURDEN SAMPLES TAKEK

i
. ’ UNDISTURSED
. B - 3

L)) -5 851

3. NAME OF DRILLER

14. TOTAL NUMDER CORE BOXES

15, ELEVATION GROUND WATER o K N

& DIRECTION OF HOLE

Overvicar JincLines OCG. FROM VERT.

courLETRD
R SRR

¢

16. DATE HoLE g
H

IIYANTCO

7. THICKNESS OF OVERBUROEN

17. ELEVATION TOP OF HOLE . T

8. DEPTH DRILLED INTO ROCK

18. TOTAL CORE RECOVERY FOR BORING
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1/SEO/

Location: LHAAP~11 Suspected TNT Burial Site ldentification: 11SB01
Date(s): 03/02/93 — 03/02/93 X Coordinate: 3034347
Consulting Firm: Ebasco Y Coordinate: 380295
Logged By: Elevation: 203.00°
Contractor: Datum: MSL
Drilling Method: Hollow Stem Auger lotal Depth:22.00’
Remarks: Borehole Dia.: 8.00" )
Static Water Level:
S P
il
E 2| 5)of
gg E 15 o ° . L 3 2 ng
~lg 212 9 ° Material Description IR
c — 15} O ° > A
ST el o |F e © 2|2 g0
slslefels] £ |g 21 £18A
> o |El E|E 8‘ O .9 n 1O
5 o o o Notes
vl = A § O % § s
SC . . . 5
cL CLAYEY SAND — brown, wet, with asphalt gravel inclusions top 2
SANDY CLAY - groy mottled tan, moist
200
CL
_ SANDY CLAY — gray mottled tan, moist
increased sand content from above
] SM| SILTY SAND - gray mottled tan, fine grained, slightly clayey, moist
104 CL
SANDY CLAY - gray w/ light brown silty fine sand pockets, moist
190 cL
CLAY ~ gray mottled tan, silty sand in the tan element
i cL _
SANDY CLAY - gray mottled tan, moist
CH . .
| 4 CLAY — gray and tan, sand in the ton element, moist
] / decreased sand content, plastic '
204 /
/// CH SILTY CLAY — groy and tan, moist, slightly sandy, plastic
-180]
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Location: LHAAP—11 Suspected TNT Burial Site ldentification: 11SB02 -
Date(s):03/02/93 - 03/03/93 X Coordinate: 3034299
Consulting Firm: Ebasco Y Coordinate: 380305
Logged By: Elevation: 203.00°
Contractor: Datum: MSL
Drilling Method: Hollow Stem Auger Total Depth: 22.00’
Remarks: Borehole Dia.: 8.00" ’
Static Water Level:
2\? ~~
2l
E S5,
Sl TP R . . AR
~|€ § e 9 - Material Description o | = (,,'8
[ N— @ o > d
St il o |7} @ © 21 £izo|
lelelalsl £ | 5|55
_°.>J [y g g © ° A ‘g 5 % B Notes
wioinl nixz &} ) =0l
CL . . .
SANDY CLAY ~ gray w/ tan mottling, moist (top 2" wet, increased sand content)
L 204 decreased sand content
1 CL
i SANDY CLAY — gray w/ tan mottling
SC SAND —~ gray, slightly clayey
| _ gray w/ tan mottling, increased clay content
decreased clay content
104 increased clay content
CL | sanor cuay - gray, moist
190 — 1sC
4 _’;f'.':F' CLAYEY SAND - groy and tam, wet
4 / / “f. increased clay content, wet
] ‘ A CH ‘ .
B CLAY - gray and tan, slightly sandy, plastic
204
180

Page
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Location: LHAAP—11 Suspected TNT Burial Site

Identification: 11SB03

Date(s): 03/03/93 — 03/03/93

X Coordinate: 3034285

Consulting Firm:Ebasco

Y Coordinate: 380239

CL

-190

CL

20 7 o

-180)

CLAYEY SAND - gray, moist

SANDY CLAY - gray, moist

CLAY - gray w/some black discoloration, moist, slightly sandy,

plastic
SANDY CLAY - gray, wet

incregsed sand content

SILTY CLAY - tan, dark brown dissolution pathways

gray, tan ond light brown, plastic

increased sand content

Logged By: Elevation: 203.00°
Contractor: Datum: MSL
Drilling Method: Hollow Stem Auger Total Depth:22.00"
Remarks: Borehole Dia.: 8.00" .
Static Water Level:
SIP=
2l
E AN
~ Z c 0
5 2 o l® g ) M . - g '8 gLO
- €l 212 9 ° aterial Description S Bl N
sl ~ 17 [ o) b d
S| T le o7 @ © S| 5 ee
5l cia alx < 1) 21 2loa
>|a|gl €& 53 O B2 I
Ll ool ol|o 2 1% ol 2 |Tye Notes
wl olnl nlz [©) o Zlalas
CL . . .
SANDY CLAY — tan w/ gray mottling, moist (top 0.5’ wet, increased sand)
-20(
1 gray w/ tan mottling, decreased sand content
B 1 increased sand content
SC

Page 1 of 1
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Location: LHAAP—11 Suspected TNT Burial Site Identification: 11SB04"
Date(s): 03/03/93 — 03/03/93 X Coordinate: 3034130
Consulting Firm:Ebasco Y Coordinate: 380321
Logged By: Elevation: 206.00°
Contractor: Datum: MSL
Drilling Method: Hollow Stem Auger Total Depth: 22.00°
Remarks: Borehole Dia.: 8.00" '
Static Water Level:
g —~
o
S 8| x| E
:‘:\ qZ) o o S '8 EE
~i 2l 82 9 3 Material Description o | =35
== o) d
S1%el o 9] o © 2 *E e
slsleels 5 |9 AR
3 %EE*E, 4 ? 3 EEN Notes
wlolnl niz & o S| ajal
|- SM .
B ] I SILTY SAND - tan, moist _
// CH | SANDY CLAY — tan w/ some red iron oxide staining, moist, plostic -
CL
] SANDY CLAY - tan, moist
-20(
increased sand content
104
L } increased clay content
increased sand content, wet
H .
| /// ¢ CLAY — gray w/ tan mottling, moist, plastic
1901 CL SANDY CLAY - gray and tan, very moist
decreased clay content
increased clay content
20+ / CH
5 CLAY — gray, slightly sandy, plastic
-180
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Location: LHAAP—11 Suspected TNT Burial Site ldentification: 11SB05-
Date(s): 03/04/93 — 03/04/93 X Coordinate: 3034349
Consulting Firm: Ebasco Y Coordinate: 380669
Logged By: Elevation: 199.00°
Contractor: Datum: MSL
Drilling Method: Hollow Stem Auger Total Depth: 15.00’
Remarks: Borehote Dia.: 8.00" .
Static Water Level:
P
RS
e —
S > £
— §’ %, S log
oo 3 = o ® . L. Q! < Sﬁ
“lolE § % 9 3 Material Description ] . 03
S| el @ |7 o © T
slsleels 5§ |4 AR
s 515 6ls|] ¢ |& 5| 8 |5 Notes
wlo|nlunlz &) ) S|l ajal
CL . .
SANDY CLAY — gray w/ tan mottling, moist
increased sand content
SM| SAND — gray w/ some tan mottling, slightly clayey
| ] : ’ wet
wet, decreased clay content
wet
-190; 1
104
180
204
4
-170

Page 1 of 1



VSEO<
"n18%787

Location: LHAAP—11 Suspected TNT Burial Site ldentification: 11SB06
Date(s): 03/04/93 — 03/04/93 X Coordinate: 3034289
Consulting Firm: Ebasco Y Coordinate: 380760
Logged By: Elevation: 198.00°
Contractor: Datum: MSL
Drilling Method: Hollow Stem Auger Total Depth: 15.00
Remarks: Borehole Dia.: 8.00"
Static Water Level:
B
ol
< PN
© o | x £
= g T2 2E
£ 2lslsl € |3 Materiai Descripti S| Egn
_lelE 23 S s ateriai Description - 95
S| Tl o|?] ¢ |© S5 e
slslelelsl £ |o ERC I
l>’ ) g g % CEL ? 'g E gs\o Notes
wlaijn nl|z G} o S|lajas
CL .
SANDY CLAY — gray w/ tan mottling (top 0.3’ clayey sond, wet)
1 SM{ sanD - gray
increased clay content
i SC | CLAYEY SAND — gray w/ soms tan mottling
j increased sand content, wet
190l - / decreased sand content
increased clay content
104 M decreased clay content
SILTY SAND - gray, wet, fine grained
A CL | saNDY CLAY - tan
180,
20+
- q
4
-170
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MATERAL CLASSICATION « rosts —
mayY
S1lty sand
1ghtly s1ilty sand 10
Greyish brown
Sandy clay 15% fine sand
Red mottled w/grey sand  _ _
Sandy clay " 25% fine sand
Red and grey mottled
10| }—
S 3/6 W iron gxide*
L —{1cL-sg /9 ay 40% sand
[ st Light grey
= Clayey sand 0
—15 — sc = -
i - /5
—20{(—]] CL | Clay
5 - 3/6
-_— /7
3 - Light grey mottled w/yellowish
- -‘—j - Silty sand mixture 50
R -ML 4/6 | Yellowish red mottled w/lt. grey
ad /6
i ‘ fcemented sandstone
30 '
— 35
B vl b VERTICAL SCALE 17 2 5.0°
WELL _104  DATE DRILLED _5/19/82_ CONTAMINATION SURVEY
STUDY AREA Inert Buming Grounds LONGHORN ARMY AMMTLS(ITS:ON PLANT
MARSHALL, A
ELEVATION TOP OF STEEL CASING = —248.27 1t
ELEVATION TOP OF PVC RISER = 247.53 1t | U. S. ARMY TOXIC AND HAZARDOUS
ELEVATION OF GROUND SURFACE = __245.37 Tt MATERIALS AGENCY .
SOURCE: DNYMRORMENTAL PROTECTION SYSTEMS, BKC. - 151 ABERDEEN PROVING GROUND., MARYLAND

FIGURE 3-108-3
BORING LOG AND WELL
CONSTRUCTION DETAIL FOR
MONITORING WELL NO.104
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Location: LHAAP—01 Inert Burning Grounds ldentification: 0 1TMWO 1

Date(s): 12/02/93 ~ 12/03/93 X Coordinate: 3026981

Y Coordinate: 389100

Consulting Firm: Weston

Elevation: 275.26°

Datum: MSL

Logged By:

Total Depth: 45.00°

Measuring Point: 277.84"

Contractor: Terra—Mar, Inc.

Completed Depth: 42.50°

Static Water Level:

Drilling Method: Hollow Stem Auger Well Casing: .
- type: 40 PVC dia: 4.00" fm: —-2.6’ to: 22.50°
Remarks:
Screens:

type: Slotted size:.010"dia: 4.00” fm: 22.50° to: 42.50"

Annular Fill:
type: Cement Grount
type: Bentonite

type: #20—-40 Silica Filter Sand

fm: .00’ to: 18.50°
frm: 18.50’ to: 20.50’
fm: 20.50° to: 45.00°

type: fm: to:
type: fm: to:
—~| Well Construction
é €
= g <l o | ~  [25 MP. EL. 277.84
A=t I -1 q>) 3 ) X L i UC.’)I\ | .
clETiI=1 <13 - JS3 Matericl Description ~ e ]
ol ol o |- B & %’E.‘SVEO I
5l €l v < = Cis )
SIE|5 513 & |4 zcag)sn
vl I 7 Y O & > S0 £ o
B SC . ) ] . !
CLAYEY SAND - Light brown to modzrate brosn, organics and roots in top 2 7, i
light gray clays blefis, dry low plasticity, semi-friable, increased sand
270 SC
CLAYEY SAND - Increased sond content, modzrate red—brown streaks, gray ciots
. with black exterior, black specs
L1 %9[1 SILTY SAND — Dark yelfow orange
SANDY CLAY - Light olive gray compected, sify, hard, dry, very low plasticity
104 olternating with sand fines moderate, ‘race sis, light brown
SP | SAND - Dark yellow orange friable, very low ¢ zsticily, black specs
y 9 ) Y
CL
SANDY CLAY - Light olive gray and ¢k yellow orange sand, some organics, dry
260 ] M .
CLAYEY SILTY SAND - Dark yellow orcr.ge, blac« nodules, light olive gray clay
J blebs, becoming denser, more compacs, clay raderate plasticity, moist and
silty, flaky, dry, light olive gray sand “=es me:zrate
B 20 e
CLAYEY SAND - Sand fines moderate, zicy ma, derk yellow orange — modcerote
yellow brown, moist, low-moderate plcscily, :-%, gets stiffer with increase
in cloy content, minor black specs
-250
SC n 1
CLAYEY SAND ~ 1 1/2 " layer of dry, fissile c'zy, light brown/dark reddish
) brown layers, light olive gray blebs thraughout

Page 1 of 2
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Location: LHAAP—01 Inert Burning Grounds Identification: 0 1MWO1
Date(s): 12/02/93 ~ 12/03/93 X Coordinate: 3026981 Y Coordinate: 389100
Consulting Firm: Weston Etevation: 275.26’ Datum: MSL
Logged By: Total Depth: 45.00° Measuring Point: 277.84°
Contractor: Terra—Mar, Inc. Completed Depth: 42.50° Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing: .
type: 40 PVC dia: 4.00" fm: —-2.6° to: 22.50°
Remarks:
Screens:
type: Slotted size:.010"dia: 4.00" fm: 22.50’ to: 42.50°
Annular Fili:
type: Cement Grount fm:.00" to: 18.50°
type: Bentonite fm: 18.50° to: 20.50°
type: #20~-40 Silica Filter Sand fm: 20.50° to: 45.00’
type: fm: to:
type: fm: to:
—~| Well Construction
S 1S
— Z TE
= 2l 515 4 ® 3 O
R R B3 2 % S B Material Description e S
L -
S|l iel 2 © © elEsieo
- e Q|- ey = = [
SI3IEElE 8B EEHES
T|o|a S| & 5 =S¥
= j SC o -
CLAYEY SAND - Dark yellow orange, soft, low-moderate plasticity, clay content
decreases, moist, semi-friable
Load T 7777 SC o -
7 CLAYEY SAND - Increasing wetness, few red—brown laminations and black specs,
increased stiffness with depth, very low/low plasticity, bottom 2 ” saturated
| 404
L
230 ]
| 504
220 ]

Page 2 of 2



Hole No. LKO/-SBR &S
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V. PROJECT 10. SIZE AND TYPE OF miT B ) T
11 UM F AVYION SHOWK (TEN o *SLJ
{2 LOCATION (Coordiiates or Station) . .
‘-. 12. MAKUFACTURER S DESIGRATION OF DRILL t ' 1 8
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« HOLE NO. (Ae shown on draming title BURDEN SAMPLES TAKEN H
i1a b ad - .. :
— and tite | LH-O] A7
NAGE OF GRICLER 4. TOTAL NUMDER CORE BOXES
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Location: LHAAP—01 [nert Burning Grounds Identification: 01SB26 - 9ol R '
Date(s):03/16/93 — 03/17/93 X Coordinate: 3027370
Consulting Firm: Ebasco Y Coordinate: 388629
Logged By: Elevation: 257.00°
Contractor: Datum: MSL
Drilling Method: Hollow Stem Auger Total Depth: 20.00"
Remarks: Borehole Dia.: 8.00" .
Static Water Level:
SIPN
S
Ke] Sl x £
= < R T TioeE
= —~|gf 8 % 9 -?8’ Material Description o £ 35
S| e 0|7 o |8 2 = |zo
Tl €l ol < n AR
>l algl €2 S O 2| G le
) o o ° Notes
vl WS Pt B § (&) g 2 a e
A 71 SC
; CH | CLAYEY SAND - tan, wet
N / p SANDY CLAY - tan, wet, plastic
77771 SC | CLAYEY SAND — red, slightly moist, 4" —thick iron sand layer at 3.2°
CL SANDY CLAY ~ red w/ gray mottling, slightly moist
| decreased moisture
-25(
104 tan w/ groy mottling, moist
B ; increased moisture
w/ red sand layer 2"—thick, wet
. w/ red iron sond ond sondstone at 14.8°
- 240
20+
-23(

Page 1 of 1



Hale No. £ 4O/-5826

DRILLING LOGJ DIVISION ] ] K INSTALLATION R . :::3 z(én-,
- [\TPRojecT _ ) 10. S1Z€ AND TYPE OF BIT /[0 ¥s 0 NOllow ctom a
Z//”Ap - 1. OATUM FOR :EEG:”EN THOWN Z!Eﬂ-b‘&ti B
T CocATEN (c...«n.u-z» %f‘bm/, ’ P i ! 8 7
12 WANUFACTYRER'S DESJGHATION OF TBRICL r) L
1 DRILLING AGERCY 3 /40; j T e T
¢
4. HOLE NO. (As ahewn f%ﬁﬁu/l ’ - ’823&"&8&:; TAKEN m-ruu-:o . { ‘{T‘m"g“ ree
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: . . 13. ELEVATION GROUND WATER
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Hele No- £ Alp/ ~SB 2 &

OIVISION INSTALLATION SHEEY JJ
oF .2 SNEETS

10. SIZE ANO TYPE OF BIT ) ‘4
1. 0ATUN FOR EEEVKTIGN IHOWN (TBH ZRI)

12, NANUFACTURER'S OESIGNATION OF ORILL

DRILLING LOG
L. PROJECT

|3 LOCAYION (Coordinares ®r Station)

~13 DRILLUING ACENCY
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i L 400562

—
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BURDEN SAMPLES TAK { - .
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16. DATE HOLE

. ]
:
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7. ELEVATION TOP OF HoLE . -
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Location: LHAAP—01 Inert Burning Grounds Identification: 01SB27 -
Date(s):03/17/93 - 03/17/93 X Coordinate: 3027466
Consulting Firm: Ebasco Y Coordinate: 388538
Logged By: Elevation: 251.00°
Controctor: Datum: MSL
Drilling Method: Hollow Stem Auger Total Depth: 10.00’
Remarks: Borehole Dia.: 8.00" .
Static Water Level:
ISP
®
= —
o [ x £
= {2 2l 8loe
& 8 5 ls o ® ial D ioti S| E Y
o = S 9 T Material Description N
.5 ~ o o |- 2 O v = |zo
slsigels 5 |y 7% |80
a 2 o o] O o Notes
|83 3g s |9 3 la ey
71 SC
L 250 ] 7, Clayey Sand FILL — brown, wet
i~ S tan, wet, w/ some charcoal and gravel inclusions
';;// and some charred plastic fragments
CL
- SANDY CLAY — mottled red and gray, moist
increased moisture
very moist
10+
240
20+
230
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/4 W de/ 13. TOTAL Noli:d[ﬂ /4 Z oiITURB EO 1 UNOIITURSCO
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- R verricar Dmcuu.:a' oxe. rrou VERT. - HoLe D2 /7/73 03//7 95 :
-~ - 17. ELEVATION TOP OF HOLE
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Location: LHAAP—01 Inert Burning Grounds Identification: 015SB28
Date(s):03/17/93 — 03/17/93 X Coordinate: 3027423 “18797
Consulting Firm: Ebasco Y Coordinate: 388469
Logged By: Elevation: 251.00°
Contractor: Datum: MSL
Drilling Method: Hollow Stem Auger Total Depth: 10.00
Remarks: Borehole Dia.: 8.00" .
Static Water Level:
ISP
S
3 | x| €
= Z Tl 8lvE
Sl _ 18 sis] € |o i ipti 3| <|sE
N o] 2 2 9 3 Material Description o] = A
K] ~ [ QO — O (&) 2 ? "EO
sl ci|dal al] & 21216
gégg% & § 'g 88/\ Notes
Llalalao |z & > =la
v/ CH . .
L 250 ] / SANDY CLAY — dark tan, wet, plastic (top 0.5 clayey sand)
cL SANDY CLAY — red, very moist
red w/ gray mottling, decreased moisture
_ gray ond tan, moist
SM
A SILTY SAND, gray, water saturated, fine grained, slightly clayey
10 CL | SANDY CLAY — mottied red and gray
-240
204 :
i
- 233 !
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Location: LHAAP—-01 Inert Burning Grounds ldentification: 01SB29 -
Date(s): 03/17/93 — 03/17/93 X i : 4
( /17/ /17/ Coordinate: 3027045 iR o
Consulting Firm: Ebasco Y Coordinate: 389377 1009
Logged By: Elevation: 273.00°
Contractor: Datum: MSL.
Drilling Method: Hollow Stem Auger Total Depth: 30.00*
Remarks: Borehole Dia.: 8.00" .
Static Water Level:
ISP
o
s gl x| €
2l 15 .. e SIERS
R N E S Material Description cl = 55
[ M- Q O > 4
LYo o - o © Ll £ |go
= = £ 3419
12| el8 & |4 ARAER
21 o5 5o 2 N ol 8 |5pe Notes
wlaolnl vz &) > =|adja>
CL . .
SANDY CLAY — red, very moist, decreased moisture after 0.5'
. CH
270 CLAY — mottled gray and red, slightly moist, slightly sandy, plastic
CL : . .
. SANDY CLAY - gray w/ red mottling, stightly moist
104
SM | SILTY SAND - tan, moist, slightly clayey
260
| ] slightly increased moisture and clay content
SC | CLAYEY SAND - tan, moist
204
250
increased sand content
] SM L . .
SILTY SAND, tan, moist, fine grained, sightly clayey, wet
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Location: LHAAP—01 Inert Burning Grounds

Identification: 01WWO03

Date(s): ,/ / - 05/19/82

X Coordinate: 3027449

Y Coordinate: 388347

Consuiting Firm: EPS

Elevation: 245.37*

Datum: MSL

Logged By: Total Depth: 26.50" Measuring Point: 247.53*
Contractor: Completed Depth: 25.00° Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing: .
type: SS dia: 2.00" fm: —-2.2° to: 10.00°
Remarks:
Screens:
type: Slotted size:.010"dia: 2.00" fm: 10.00’ to: 25.00
Annuiar Fill:
type: Bentonite fm: .00’ to: 6.00°
type: #20-40 Silica Filter Sand fm: 6.00" to: 26.50°
type: fm: to:
type: fm: to:
type: fm: to:
~—~| Well Construction
5 £
— b EE
E 2lslsl o o 9 5L MP. EL. 247.53
JI e RS 2 % 3 9 Material Description gl Py il
S| Tl o7 o (O Sef5=lec
T <la alw < = S o
SIElg ElE § |9 B
| a3 312 s |2 =Sl £l
- I 1
] §M SILTY SAND
: SILTY SAND ~ Grayish brown, coarser grained
CL | SANDY CLAY — Red mottled with gray sand
240 ] cL
] SANDY CLAY — Red and gray mottled
L 107 cL —
4 cL SANDY CLAY - Seam of iron oxide ]
SANDY CLAY -~ Light gray —
1 SC )
. CLAYEY SAND - Light gray mottied with yellowish red I
230
CL S
CLAY — Light gray mottled with yellow N
i 20+ ]
ML . )
_ SILTY SAND — Yellowish red mottled with light gray L
-220
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Hole No.
DRILLING LOG UENT: STALLATION EET OF SHEETS
AN

1. PROJECT [10. SIZE AND TYPE OF BIT

11. DATUM FOR ELEVATION SHOWN ( OR )
2. LOCATION

: 12. MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY

13. TOTAL NO OF OVER- | DISTURBED | UNDISTURBED
4. HOLE NO. BURDEN SAMPLES TAKEN ] |

THNON 14 TOTAL NUMBER OF CORE BOXES

5. NAME OF DRILLER 15. ELEVATION GROUND WATER

16. DATE HOLE | STARTED | COMPLETED

6. DIRECTION OF HOLE
VERTICAL INCLINED

DEG. FROM VERT.

|

[17. ELEVATION TOP OF HOLE

7. THICKNESS OF OVERBURDEN

18. TOTAL CORE RECOVERY FOR BORING

8. DEPTH DRILLED INTO ROCK

[19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE

€00 3886870 1:Joghorm.wk 1
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Hole No. ”18805

DRILLING LOG ENT: STALLATION EET OF SHEETS

o D
1. PROJECT 0. SIZE AND TYPE OF BIT 3
11, DATUM FOR ELEVATION SHOWN (___OR )
2. LOCATION
12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY
3. TOTAL NO OF OVER— | DISTURBED | UNDISTURBED
4. HOLE NO. BURDEN SAMPLES TAKEN | I ’
. RO 4. TOTAL NUMBER OF CORE BOXES
5. NAME OF DRILLER N 15. ELEVATION GROUND WATER
16. DATE HOLE | STARTED | COMPLETED
6. DIRECTION OF HOLE 1 !
VERTICAL _ INCLUNED DEG. FROM VERT. 17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 18. TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE
CUASSIFICATION
OF MATERIALS % CORE BOX OR REMARKS
ELEVATION |DEPFTH | LEGEND (Description) RECOVERY | SAMPLE NO.
a 3R b c ' d [] 1 g
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18806

Location: LHAAP—01 Inert Burning Grounds Identification: 01MWO02
Date(s): 12/05/93 — 12/05/93 X Coordinate: 3027086 Y Coordinate: 388991
Consulting Firm: Weston Elevation: 270.39’ Datum: MSL
Logged By: Total Depth: 42.50" Measuring Point: 273.04’
Contractor: Terra—Mar, Inc. Completed Depth: 40.00° Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing:
- type: 40 PVC dia: 4.00” fm: -2.7* to: 20.00°
Remarks:
Screens:
type: Slotted size:.010"dia: 4.00" fm: 20.00" to: 40.00°
Annular Fill:
type: Cement Grount fm: .00’ to: 15.60’
type: Bentonite fm: 15.60° to: 18.00°
type: #20-40 Silica Filter Sand fm: 18.00" to: 42.50’
type: fm: to:
type: fm: to:
_ —~{ Well Construction
: ;
= <A o 2 MP. EL. 273.04
SlolEsisl 8 | . . 5o 1Y | .
cl =<1 -~ ° Material Description ~l. o ¥ ]|
Ol ~iol o |- 9 O v £lleo l
Sl =i alw < R
e GlEl g & |8 2E(m 500
Gialalals S o §8 @ clad
-270 CL . .
SANDY CLAY — Moderate red—brown, fight olive gray clay blebs throughout,
organics in top=2 ", dry stiff, low plasticity, black nodules >
SC
CLAYEY SAND - Red brown & dark yellow orange & gray silt layers, stiff, dry
5 B CL
SANDY CLAY - Dark yellow orange and clay light olive gray, dry, low plosticity
SC
CLAYEY SAND - Grayish orange, dry, semifrible, scattered fight-brown clay
nodules and black streaks, moist, very low plosticity
‘] —
-26Q 0
CLAYEY SAND - 2 " medium=-high plasticity, soft, light olive gray clay layer,
wet, mixed with dark yellow orange
] CLAYEY SAND - Moderate red brown—moderate brown, iron oxide staining and minor
cementation mixed with fight olive gray clay compact, stiff
SAND - Light brown, well sorted clay blebs, semi-iriable
05 297 SC o 1
CLAYEY SAND ~ Dark yellow orange to moderate yellow brown, semi-stiff, moist, I
crumbles easily, few black laminations, dark yellswish brown, clayey silty -
matrix, dark yellowish orange, slight increase in stiffness, moist [ T—
CLAYEY SAND -~ Dark yellow-orange, wet, soft, cuts eosily with knife, shight I
increase in moisture, clean, slight increase in stiffness, decrease in fines P I
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Location: LHAAP~01 Inert Burning Grounds

ldentification: 01MWO2-

Date(s): 12/05,/93 - 12/05/93

X Coordinate: 3027086

Y Coordinate: 388991

Consulting Firm: Weston

Elevation: 270.39’

Datum: MSL

Logged By:

Tota! Depth: 42.50°

Measuring Point: 273.04

Contractor: Terra—Mar, Inc.

Completed Depth: 40.00°

Static Water Level:

Drilling Method: Hollow Stem Auger Well Casing: .
type: 40 PVC dia: 4.00" fm: -2.7* to: 20.00°
Remarks:
Screens:
type: Slotted size: .010"dia: 4.00" fm: 20.00" to: 40.00°
Annular Fiil:
type: Cement Grount fm: .00’ to: 15.60’
type: Bentonite fm: 15.60° to: 18.00’
type: #20-40 Silica Filter Sand fm: 18.00° to: 42.50°
type: fm: to:
type: fm: to:
~ Well Construction
5 €
~ 2 ng
g 7] I o ~
~ Py o [ Q A Lo be O~
cl2lEl 2z 3 3 Material Description g PRy s}
S~ o o |- © o %’Eﬁgvgo
5 al a|w = 23S x|
SISIEEIE B I8 B
il A= B = 1) o Solcld®
-24( A ATSC ] j . )
CLAYEY SAND - Dark yellow-orange, wet, crumbles easily, soft, not very stiff N
black specs - g
] CLAYEY SAND -~ Moderate yellow—brown scattered red—brown stained spots and black I
1 concretions, slight decrease in moisture and clay content, scattered dark L]
yellow orange laminations —
[ 23q 407
224 °°1
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Hole No.
DRILUNG LOG %Eg{%h Cot NSTALLATION BHEET OF SHEETS 3 —
H {
1. PROJECT : 10_SZE AND TYPEOF BT (5515 '?
S “LIM%}L_{
> IRRRR S ™ & 11. DATUM FOR ELEVATION SHOWN (XGWOR (oSL) !
- LOCATION ANAWY W i
TNWNOZ 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY _— -G
TRetCa Vi, ek 13. TOTAL NO OF OVER- | DISTURBED | UNDISTURBED
4. HOLE NO. BURDEN SAMPLES TAKEN \q | e |
NN NNPA 14. TOTAL NUMBER OF CORE BOXES
5. NAM : ) X ;
E OF DRILLER QN S :: gk:;:_vEAJgLr; GROUND WATER 2'«;; ;\;\;; E;’L\s\‘\‘b \ 1;\\,3\0“ \’z\\\.ét\s
€. DIRECTION OF HOLE L \2\os\ad \c.)_o\' '0' 5\43
VERTICAL X_INCUNED DEG. FROM VERT. 17. ELEVATION TOP OF HOLE o3owd_a10.34 o 313.04
7. THICKNESS OF OVERBURDEN __ — 18. TOTAL CORE RECOVERY FOR BORING _ ~ O\ °lo
8. DEPTH DRILLED INTO ROCK W\ . 1. SIGNATURE OF NSPECT&
9. TOTAL DEPTH OF HOLE A0 D" ANV
CLASSIFICATION
: OF MATERIALS % CORE BOX OR ¥ REMARKS
ELEVATION | DEPTH | LEGEND (Description) RECOVERY | SAMPLE NO.
a Qb c d [ 1 g
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Hole No.
DRILLING LOG UENT: INSTALLATION BHEET OF SHEETS 7. §
O\ D
1. PROJECT [10. SIZE AND TYPE OF BIT
1. DATUM FOR ELEVATION SHOWN ( OR
2. LOCATION -
12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY ;
13. TOTAL NO OF OVER- | DISTURBED | UNDISTURBED
4. HOLE NO. BURDEN SAMPLES TAKEN | |
NN 14. TOTAL NUMBER OF CORE BOXES
5. NAME OF DRILLER 15. ELEVATION GROUND WATER
16. DATE HOLE | STARTED | COMPLETED
6. DIRECTION OF HOLE |
VERTICAL INCUNED DEG. FROM VERT. 17. ELEVATION TOP OF HOLE
7. THICKNESS OF OYERBURDEN 18. TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK 18. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE
CLASSIFICATION
OF MATERIALS % CORE BOX OR *‘ REMARKS
ELEVATION | DEPTH | LEGEND (Description) RECOVERY |SAMPLE NO. .
[ M b c d [ f g
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Hole No.
DRILLING LOG UENT: STALLATION BHEET OF SHEETS
- SBQ\ o)
1. PROJECT 10. SIZE AND TYPE OF BIT
11. DATUM FOR ELEVATION SHOWN (___OR )
2. LOCATION
12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY
3. TOTAL NO OF OVER- | DISTURBED | UNDISTURBED
4. HOLE NO. BURDEN SAMPLES TAKEN | i
DOWNOZ 14, TOTAL NUMBER OF GORE BOXES
5. NAME OF DRILLER 5. ELEVATION GROUND WATER :
6. DATE HOLE | STARTED | COMPLETED
6. DIRECTION OF HOLE | |
VERTICAL ___ INCLINED DEG. FROM VERT. 17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 18. TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE
CLASSIFICATION N
OF MATERIALS % CORE BOX OR REMARKS
ELEVATION | DEPTH | LEGEND (Description) RECOVERY | SAMPLE NO. :
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Location: LHAAP—-01 Inert Burning Grounds Identification: O1AMWO3
Date(s): 12/07/93 — 12/07/93 . X Coordinate: 3027359 Y Coordinate: 388758
Consulting Firm: Weston Elevation: 257.20° Datum: MSL
Logged By: Total Depth: 30.50° Measuring Point: 259.76’
Contractor: Terra—Mar, Inc. completed Depth: 28.00° Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing: .
type: 40 PVC dia: 4.00" fm: -2.6’ to: 8.00°
Remarks:
Screens:
type: Slotted size: .010"dia: 4.00” fm: 8.00" to: 28.00°
Annular Fill:
type: Cement Grount fm: .00’ to: 4.00°
type: Bentonite fm: 4.00° to: 6.00°
type: #20—40 Silica Filter Sand fm: 6.00° to: 30.50°
type: fmn: to:
type: fm: to:
. ~—~] Well Construction
o €
= 4 28
N Q s = o o ] cun MP. EL. 259.76
~ | ~ -E' o] q>) o] 5 3 . 1NN O~ { .
cle =23 -~ o Material Description .o T B
o1t~ o o |- o o Ly p e I )
Sl clal alw c Z2ols |0
EISIElElS & |8 2e[ag|s
Glo|nlwlz & 5 =Sl cla®
CL L . . .
] SANDY CLAY - Moist, light brown clay, low—medium plasticity, rolls slightly,
| dusky brown, moist silt - '
CL | SANDY SILTY CLAY ~ Moderate red brown to moderate brown, light ofive gray
] silt, organics, very stiff, crumbly, dark brown lamination
250 ] CL
SANDY SILTY CLAY - Sand increases, very stiff, moist, still mottled color |
10 e —
] / CLAYEY SAND - Mottled light olive gray and light brown, wet, soft, easy to cut, I
| crumbly block specs, light olive gray clay nodule coated in black material, -
] elongated gray nodules gradually become layers, alternating with light brown -
] moterial, low—medium plasticity |
SC
540 CLAYEY SAND - Brownish gray, moist, compact, slight cementation, slight —
] stiffness S
20+ 7 1 sC —
i , CLAYEY SAND - Light brown, wet, crumbly, very low plasticity, black specs, 1" -
B of real soft clay @ 21.5 ', clay decreases with depth -
SC
4 4 e CLAYEY SAND - Light ofive gray, wet, soft, moderate clay, coarser sand |
/ CLAYEY SAND - Light brown grades into light olive gray grades into moderate L
5 yellow brown grades back to light olive gray, soft, wet, low plasticity, —
4 A reddish circular staining @ 29’5 L
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Location: LHAAP—01 Inert Burning Grounds Identification: 01AMWO3
Date(s): 12/07/93 — 12/07/93 X Coordinate: 3027359 Y Coordinate: 388758
Consulting Firm: Weston Elevation: 257.20 Datum: MSL
Logged By: ] Total Depth: 30.50° Measuring Point: 259.76°
Contractor: Terra—Mar, Inc. Compieted Depth: 28.00° Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing:
type: 40 PVC dia: 4.00" frh: —2.6° to: 8.00°
Remarks:
Screens:
type: Slotted size:.010"dia: 4.00” fm: 8.00’ to: 28.00°
Annular Fill:
type: Cement Grount fm: .00’ to: 4.00°
type: Bentonite fm: 4.00’ to: 6.00’
type: #20-40 Silica Filter Sand fm: 6.00° to: 30.50°
Y
type: fm: to:
type: fm: to:
R —~| Well Construction
5 €
— b ng
:“:, 2 > | © 1% 3] 23 O~
c|l=lE 2 % S 3 Material Description ~sRle
[ -
S| Yle| o[~ Q © SE.GVEO
b= - = O
Sl=lElElg § |4 0 §lon
24 oo o0 i 0 02T oy
w|lojnl n |z o ) oo £l

-220

40-

-210]

50+

-20G
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i 1 881 3Holo No.

VERTICAL

INCUNED

DEG. FROM VERT.

DRILLING LOG CLUENT: STALLATION EET OF SHEETS
a8 ot A2
1. PROJECT N 10. SIZE AND TYPE OF BIT LWSIEY TO WSlo DdXN Nde
Leaal S & 1. DATUM FOR ELEVATION SHOWN (sem OR &L ) O
2. LOCATION SL
TN\NOP 12 MANUFACTURER'S DESIGNATION OF DRILL 0 _ |
3. DRILLING AGENCY
N g, I H3. TOTALNO OF OVER-\2 | DISTUF}BED [ UNDISTURBED
% HOLE NO. BURDEN SAMPLES TAKEN | 1
. T2 4. TOTAL NUMBER OF CORE BOXES
5. NAME OF DRILLER : 5. ELEVATION GROUND WATER 24520 on VIS, 785,72 em QN3
QAL Trsme 6. DATE HOLE | STARTED | COMPLETED
&. DIRECTION GF HOLE [ \20N\A3 | 2\en\33

17. ELEVATION TOP OF HOLE «toand 397,20 TOC 25310

7. THICKNESS OF OVERBURDEN

h8. TOTAL CORE RECOVERY FOR BORING 10O °lo

8. DEPTH DRILLED INTO ROCK WN. Q. 19. SIGNATLRE OF INSPECTOR |
9. TOTAL DEPTH OF HOLE 205 AN LSOt :
CLASSIFICATION
OF MATERIALS % CORE BOX OR X REMARKS
ELEVATION | DEPTH | LEGEND (Description) RECOVERY | SAMPLE NO.
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Hole No.
DRILLING LOG DENT: NSTALLATION HEET OF SHEETS
- 2N 2
1. PROJECT 10. SIZE AND TYPE OF BIT |
1. DATUM FOR ELEVATION SHOWN ( OR ) i
2. LOCATION
2. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY
3. TOTAL NO OF OVER- | DISTURBED | UNDISTURBED
4. HOLE NO. . BURDEN SAMPLES TAKEN { |
NN 4. TOTAL NUMBER OF CORE BOXES
S. NAME OF DRILLER 5. ELEVATION GROUND WATER
6. DATE HOLE [ STARTED [ COMPLETED
6. DIRECTION OF HOLE f |
VERTICAL INCUNED DEG. FROM VERT. 17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 18. TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE
CLASSIFICATION
OF MATERIALS 9% CORE BOX OR - REMARKS
ELEVATION | DEFTH | LEGEND (Description) RECOVERY | SAMPLE NO. "
[ G b c d e f g
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Location: LHAAP-01 Inert Burning Grounds Identification: 01MW04 -
Date(s): 12/10/93 -~ 12/12/93 X Coordinate: 3027079 Y Coordinate: 388570
Consulting Firm: Weston Elevation: 271.25' Datum: MSL
Logged By: Total Depth: 40.0Q Measuring Point: 273.95’
Contractor: Terra—Mar, Inc. completed Depth: 37.50° Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing: :
type: 40 PVC .dio: 4.00” fm: ~2.7" to: 17.50°
Remarks:
Screens:
type: Slotted size:.010"dia: 4.00" fm: 17.50° to: 37.50°
Annular Fill:
type: Cement Grount fm: .00’ to: 14.50°
type: Bentonite fm: 14.50 to: 16.50°
type: #20—40 Silica Filter Sand fm: 16.50° to: 40.00’
type: fm: to:
type: fm: to:
_ —~| Well Construction
g €
= < I I - - 2E MP. EL. 273.95
~ |l ~|El &2 o 5 ) L »e o | ;
clz=|=lZ a0 - 3 Material Description ~l. Ve i)
|
Sl Yo 2|7 w© © 2elEl|o 7
5l cla &l £ 2ol
sI5lElElg ¢ |8 I
wiojn nl= & o =SSzl
SC
574 CLAYEY SAND - Dark yellow brown grades into pale yellow brown, soft, organics,
o ] light brown, soft, moist, scattered, light olive gray cisy nodules, well sorted
sand, crumbly
sc CLAYEY SAND - Light olive gray, moist
sc CLAYEY SAND - Dark yellow— to pale yellow-brown, black specs, coarser sand
CL | SANDY CLAY - Mottled fight olive gray, moderate red brown, and dork yellow
orange, very stiff, hard to cut, organics crumbly
10‘ SC
| 64 CLAYEY SAND ~ Mottled light olive gray, dark yellow orange, and moderate red
brown, stiff, hard to cut, many hard chunks of gravel sized dry materiol
7 7 A SC
J s CLAYEY SAND - Softer, less clay, well sorted sand, no chunks, semi-friable,
, light brown, dry, light olive gray clay nodules
1 71 SC —
CLAYEY SAND - Dark yellow orange, dry, slightly moist, aiternating light brown y
204 and dark yellow brown, wetter, cuts easy, friable, scattered clay blebs — dark
) in the center, lighter on outside
-250 7 )
77 s¢ L
. CLAYEY SAND - increasing fight olive gray clay — larger nodules, soft, medium .
| plasticity, cemented hard chips and streaks, clay is low plasticity and
exhibits slight fissility, wet, black specs, light olive gray and dark yeliow )
orange
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Location: LHAAP-01 Inert Burning Grounds

ldentification: 01MW04~

Dote(s): 12/10/93 — 12/12/93

X Coordinate: 3027079

Y Coordinate: 388570

Consulting Firm: Weston

Elevation: 271.25’

Datum: MSL

Logged By:

Total Depth: 40.00°

Measuring Point: 273.95’

Contractor: Terra—Mar, Inc.

Completed Depth: 37.50'

Static Water Level:

Drilling Method: Hollow Stem Auger Well Casing: .
type: 40 PVC dia: 4.00" fm: -2.7" to: 17.50°
Remarks:
Screens:
type: Slotted size:.010"dia: 4.00" fm: 17.50° to: 37.50°
Annular Fill:
type: Cement Grount fm: .00’ to: 14.50°
type: Bentonite fm: 14.50° to: 16.50°
type: #20—40 Silica Filter Sand fm: 16.50" to: 40.00’
type: fm: to:
type: fm: to:
—~| Well Construction
S5 £
2| |8 o 25
NoZ < o l® o o L S (ST
<l zlEl 21z = 3 Material Description ~.&le
Sl T2 ¢ |© A
slelatls & |8 22l 5[
o o ~ o
W] 3|3 3= o g sSlE el
—
-24( . . - — .
: ] CLAYEY SAND - Light olive groy and grayish orange, grayish red purple clay
streaks, easy to cut, squishy :
| ‘ 81[ SANDY CLAY - Many thin loyers, stiff, low-medium plasticity ‘
SANDY CLAY -~ Massive core is stiff, clay is soft, medium plasticity, light
brown and light olive gray mottling, sand increases, pink grains, black specs,
] clay increases, stiff, shaves like chocolote
] cL y o A
404 SANDY CLAY - Light ofive gray ond light brown, crumbly
230 |
50
220

Page 2 of
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DRILLING LOG EUENT: Hole No.
._%N&%m (oL TNSTAUATION BHEET OF SHEETS \ \ 5
1. PROJECT : )
LRER SN\ U :f gA'qu"NDTYPE OF BT (5518 SO Tnipow SRew tioae?
- ; M FOR ELEVATION SHOWN (Sew OR YO8\ ) O
LR A 2. MANUFACTURER' TION“\S\-
NG AGENGY ~ P ) R'S DESIGNATION OF DRILL G-(o\
X\ TN, A
T TOENG \ 13. TOTALNO OF OVER— 720 | DISTURBED | UNDISTURBED
) AN A BURDEN SAMPLES TAKEN | X |
S OF SRR . 4. TOTAL NUMBER OF CORE BOXES
‘Q{\. Q\\\\Q‘\ 5. ELEVATION GROUND WATER 2950.A4 o VINIAAY |} 245,25 oo V24
& DIRECTION OF HOLE [ DATEHOLE ! STQM{E\%\O\‘:" A
VERTICAL "~ INCLIN L N2\
o VERTOAL ovsnwego - _DEG. FROM VERT. 7. ELEVATION TOP OF HOLE Oteo™® o5 Yoo a05.A5 A\PA\S.
8. DEPTH DRILLED INTO ROCK ™\ &\ TR CORE RECOVERY FOR BORING_ 7% %o
9. TOTALDEPTHOFHOLE ___4AD.O SIONATIREOTMR QNN w_
CLASSIFICATION - *
- OF MATERIALS % CORE BOX OR % R
3 EMA
EI.EV:TION gEan-l LEGCEND (Dosc:puon) RECOVERY | SAMPLE NO. RIS
[) {
= OO X ey ARy . s
- AR LN XONN s < r
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- W SRKA e E
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SR AR VR [SUT S M e
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pant : XD Y- <R L
= QU [oowa = atasw \ '7.0'1.3&‘ QR YA .
q - TROUL QR KWWY I\x{v\ . [
= DR S\ s .
- cleoneN, ‘
© — ’
= LoD S Consga, o \ats - ASONRMRN
= AR-NURNANR RN S\\x\ R%.Dl;“ AN X\\ Radvea)
A\ -_— AN VNSNS b\“&(\B ,\‘(\B \- N 5 Q_Q, X A 33 B
= e oY WY \ oL 3¢
v —= R e Wk, LTSRN
— ad (Fem\ Qonekd, - :
= & msmg\ EOSTR AN \““\" A %m‘\\?“ L
v—=| SC |w S lowe W ;
= NIt 36 . r
— TREL LSS Ty, - DO ’ L
= WL TORA TRy ORI S .
- Q&“C: NCSENNW R DD :
S —= Sree o — L
= W owa, S Al g
Yo —— W St ogan, SR NREIN C
— CRBNS v HLsL ¢ N L
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ENG FORM 1836 PROJECT [HOLE NO.
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Hole No. “18818

DRILUNG LOG UENT: NSTALLATION EET OF SHEETS
2083 Z
1. PROJECT 0. SIZE AND TYPE OF BT J
1. DATUM FOR ELEVATIONSHOWN (__OR__) ‘
2. LOCATION
12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY
3. TOTAL NO OF OVER- [ DISTURBED | UNDISTURBED
4. HOLE NO. BURDEN SAMPLES TAKEN | |
TOWHA 4. TOTAL NUMBER OF CORE BOXES
5. NAME OF DRILLER 15. ELEVATION GROUND WATER
16. DATE HOLE | STARTED | COMPLETED
6. DIRECTION OF HOLE | |
. _VERTICAL ___INCUNED DEG. FROM VERT. 17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 18. TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE
CLASSIFICATION -
OF MATERIALS % CORE BOX OR ¥ REMARKS
ELEVATION | DEPTH | LEGEND (Description) RECOVERY | SAMPLE NO, -
[ \% b [ d ) f g
™ — AR I TR , N0 WAL :
= Q) A L TR B s [V -
o p— WRRKY, RS AR \::;-07- we ; C
= IR OGRS SATATEN \ oz E
- A RS Antaa _ o
Qa - m&“\u . \\%i\\t(\ \BB(\O ARBOLRS | e NEL F
= (ENEY ] : -
»-= SN DN Ksb . _ NSPISECS 2
= \- ’olmbv o
A — o) [ W.Swe . e
% = L QS'\\\ A, - e QR 3 -
g N : "
- SRR, SR \"57_01@‘( QU WS- o
=] ST | W Qasha\yg o
T ____:_- QU™ IK‘-LQ‘L\\:CN 3 3 0\ QQ +30 E
= W Bags Ao °© .
= = SNRRNS, QNS o
= AR QRN T U WEL c
q = QOIS Sk .
D — Tasvdang .
= L o
— ANV NS ) o
= RN it & AR \ 2oz S o
3= SRt % F
= Y -
2y = | (CRY) | Naneogmar opass 7 2
= \\m%t m\\%\ m\%\\\«i _ R NASY C
= QR LERR AT e SR BT VUCEN Y o
A — LA OBN, Tty oo W Q& F
25 = QL Q&?‘Q\T\\‘ W«-_\‘%\Qt&w( RQYNAD -
o Ak, Nty s . -
= e - S SN, VLo ¢ nenenst -
E QL o S\weed -
= \\\\\\k\\* S \Q/LS\D LR AL -
3= W ot WA Ry n
= V(\\’Q\\'\\\\Q - Oven: NS r
R = N A C
ENG FORM 1836 S PROJECT | HOLE NO.

€00:38868701:I0glom. w1




18819

Ty T T T Y T T T T Y T T Ty T T Ty T P r v T Ty T vy T Ty Py Ty v r vy vy vy T r e r e ey

Hole No.
DRILUNG LOG UENT: STALLATION EET OF SHEETS
< 2003 |
1. PROJECT 0. SIZE AND TYPE OF BIT J
11, DATUM FOR ELEVATION SHOWN ( OR )
2. LOCATION
2. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY
13. TOTAL NO OF OVER— | DISTURBED [ UNDISTURBED
4. HOLE NO. BURDEN SAMPLES TAKEN | i
TOWNOA 4. TOTAL NUMBER OF CORE BOXES
5. NAME OF DRILLER i5. ELEVATION GROUND WATER
6. DATE HOLE | STARTED | COMPLETED
6. DIRECTION OF HOLE { |
VERTICAL  INCUNED DEG. FROM VERT. 7. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 8. TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK #9. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE
CLASSIFICATION
OF MATERIALS % CORE BOX OR-& REMARKS
ELEVATION | DEPTH | LEGEND (Descripﬁon) RECOVERY | SAMPLE NO, -
a %2 b c [] { g
I CL | omn, Woeaes, s\ T WS L .
e Deanty Wa m\mm - 25 r
Zlec. SO KN Wk 3oz aC [RR O L
40 —— Seev \\k\\\ Aoy Sty ST X -
= \%\\w\ N e g
— GRMAR) D AbD C
= WX \\\w&\s\ K ¥ YR Dokaneed W
- WS BN o
= Qb ) TRRESS D\ Soeon Aot -
= WO to R\ WS e s
= WO on V213 254 A-RQor §\&‘. [WNOC
= ] QENAS
= ATNRNS
= UQRENRS
— \ 25z e NoL
= \ XL ARG - OGN
E mm\\%u
= Waey
= NN\
= TR ey
= NN\
= \\\\N NL\Q\‘(‘
—= 7
- V& I U W
= TR RN ERNRANN
— NS
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Location: LHAAP—01 Inert Burning Grounds

Identification: 01AMWOS

Date(s): 12/08/93 — 12/08,/93

X Coordinate: 3027252 Y Coordinate: 388323

Consulting Firm: Weston

Elevation: 254,15’ Datum: MSL

Logged By:

Total Depth:27.50° Measuring Point: 256.68’

Contractor: Terra—Mar, Inc.

Completed Depth: 25.00° Static Water Level:

Drilling Method: Hollow Stem Auger Well Casing:
type: 40 PVC dia: 4.00" fm: —-2.5' to: 5.00'
Remarks:
Screens:
type: Slotted size:.010"dia: 4.00" fm: 5.00" to: 25.00°
Annutlor Fill:
type: Cement Grount fm: .00’ to: 2.00°
type: Bentonite fm: 2.00' to: 4.00
type: #20—40 Silica Filter Sand fm: 4.00 to: 27.50°
type: fm: to:
type: fm: to:
_ —~| Well Construction
g £
= 1 R O 25 MP. EL. 256.68
~ 1 E' o 10 Pe) g . o »e o |
cl ==l Zi3d — <) Material Description ~ >€\?U)o. ¥ =
STl el ¢ |© : PSS 0 I
Sl £l als < 2ol2
S| 3lelelg & |2 GE33|on
2 o |5 o|D g %] O 0|8 T|oye
w|ojnlul|z O o Zoja £
SC . 4 . .
CLAYEY SAND — Top 3 " if topsoil, dusky yellowish brown organics and roots
] present, moderate yellowish brown sand, very wet, soft, increases in
stiffness, mottled dark yellow orange and moderate red brown, iron oxide nodules
250 CL
. sc SANDY CLAY - Light olive gray and moderate red brown sand I
CLAYEY SAND - Light ofive gray and light brown, stiff, dry, crumbly, light |
olive grey and dark yeltow orange, gray and red patches, black streaks —
10‘ CL 1
. SANDY CLAY - Light brown, light olive gray, and greenish gray, minor moderate P
red swirls running through, very stiff, compact, dry, some orgonics I
240 ] '
_ sc S
CLAYEY SAND - Light olive gray and light brown, wet, soft, easy to cut, I
scattered hard clay chips, softer with depth, wet, real soft |
20 "
CLAYEY SAND - Light brown, black specs, not as soft as above, wet, gooey, I
530 cloy content decreases S

Page 1 of 1
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Hole No.
DRILLING LOG UENT, _ INSTALLATION EET OF SHEETS
o\ ok \S 2
1. PROJECT : HO. SIZE AND TYPE OF BT __ L5110 S5O Syinurs o Bwooe”
LNARQ SR 11. DATUM FOR ELEVATION SHOWN (x@= OR Tt ) S
2. LOCATION S\
LU0 D 2. MANUFACTURER'S DESIGNATION OF DRILL % G\
3. DRILLING AGENCY -
TRRCCR ARG, A i3 TOTALNG OF OVER= || | DISTURBED | UNDISTURBED
4. HOLE NO. 5 BURDEN SAMPLES TAKEN ' | ~ |
OO 4. TOTAL NUMBER OF CORE BOXES
5. NAME OF DRILLER : 15. ELEVATION GROUND WATER ZAD N\ oS\, 745,70 onn VYD
T Congen 16. DATE HOLE [STARTED ' | COMPLETED
6. DIRECTION QF HOLE L 2000 | w2\oa\a3
VERTICAL —X__INCUNED DEG. FROM VERT. 7. ELEVATION TOP OF HOLE G(oL™ 35405 oL 25w0b
7. THICKINESS OF OVERBURDEN _— 8. TOTAL CORE RECOVERY FOR BORING_ \&.A * {0
8. DEPTH DRILLED INTO ROCK_ W& hS. SIGNATURE OF wsysq)r&a
9. TOTAL DEPTHOF HOLE __ 315" \ V. A SIOSS—
CLASSIFICATION
OF MATERIALS % CORE BOX OR REMARKS
ELEVATION | DEPTH | LEGEND (Description) RECOVERY |SAMPLE NO. -
a Ob c d e f g
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o TREL TORR R TN . at 1R Q-+ A
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- N 3Ry AEOTIC LN Sc\ l°
= W SN
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Hole No.
[ DRILLING LOG CUENT: }NSTALLATION rueer OF SHEETS
22
1. PROJECT 0. SIZE AND TYPE OF BIT
1. DATUM FOR ELEVATIONSHOWN (___OR__)
2. LOCATION
2. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY
3. TOTAL NO OF OVER— | DISTURBED ] UNDISTURBED
4. HOLE NO. BURDEN SAMPLES TAKEN | i
TR\WD D 4. TOTAL NUMBER OF CORE BOXES :
5. NAME OF DRILLER 15. ELEVATION GROUND WATER
6. DATE HOLE | STARTED | COMPLETED
6. DIRECTION OF HOLE |
VERTICAL ___INCUNED DEG. FROM VERT. 7. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 8. TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE
CLASSIFICATION
OF MATERIALS % CORE BOX OR + REMARKS
ELEVATION | DEPTH | LEGEND (Description) RECOVERY |SAMPLE NO. g
a \q b c d [ f g
= SN WA BYRO L
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° — : E
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coe:3886870 1 loglom.wkl




18823

Location: LHAAP—01 Inert Burning Grounds " | ldentification: 01SBO1 -

Dote(s): 12/15/93 — 12/15/93 X Coordinate: 3027162

Consulting Firm:Weston Y Coordinate: 389069

Logged By: Elevation: 267.72"

Contractor: Datum: MSL

Drilling Method: Hollow Stem Auger Total Depth:25.00°

Remarks: Borehole Dia.: 8.00" .

Stuiic Water Level:

§ ~~
R
5} S| x| €
2 18 .lL e 5| 225
| ~|E 2 % 9 § Material Description S| A
5% o] 0|~ 0 o b *;f <O
51 <€|d als < 218
Sl=slelels & |8 BB 6N
2| o|g| oo & 1%} ol & |3 Notes
wlolnl wilz © o} = jas
SC o ‘
] CLAYEY SAND ~ brown, moist, fine grained, w/ olive gray clay nodules,low
plasticity, friable
CL
SANDY CLAY - olive gray, dry, powdery, very low plasticity, fissile
7 SC
CLAYEY SAND - light brown w/olive gray mottling, dry, fine to medium grained,
pale yellow brown, minor iron oxide staining
-26(]
104
- 2" -thick layer sandy light brown clay (13.5)
4 S dark yellow orange, slighly moist, soft, low plasticity
H25(
204
B increased water saturation
-24(
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Hole No.
DRILLING LOG CUENT. JNSTALLATION EET OF SHEETS
LR DTYPEOF BT (o __\S\Z
LRRERR - SN @3 1. DATUM FOR ELEVATION SHOWN (XGmOR Tl ) 3
2. LOCATION TS L
SO 2. MANUFACTURER'S DESIGNATION OF DRILL &-(e\
3. DRILUING AGENCY —
TR O TR 13. TOTALNO OF OVER—__ \A | DISTURBED [ UNDISTURBED
4. HOLE NO., BURDEN SAMPLES TAKEN ' | |
QYoM 2, TOTAL NUMBER OF CORE BOXES
S, NAME OF DRILLER = h5. ELEVATION GROUND WATER __245.5 o™ \2\\5\95
QA oy 16. DATE HOLE | STARTED | COMPLETED
6. DIRECTION OF HOLE L VANS\A3 ) v\ws\a3
VERTICAL < _INCUNED DEG. FROM VERT. 7. ELEVATION TOP OF HOLE __ 2G1.0Z"
7. THICKNESS OF OVERBURDEN — 8, TOTAL CORE RECOVERY FOR BORING_\O® “\c
8. DEPTH DRILLED INTO ROCK__ ™\, . 9. SIGNATURE OF INSRECTOR Q W
9. TOTAL DEPTH OF HOLE 259 - SO\
CLASSIFICATION
OF MATERIALS % CORE BOX OR REMARKS
ELEVATION |DEFTH | LEGEND (Description) RECOVERY SAMPIf.E NO.
. Db < d e g
= SO Qe é\e- ARz s e
— S A . -
\ = \g:x:‘\%t?{:t\t% \\x?\n\s\. Vst RO W (N Seelvaaes f
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Hole No.
DRILLING LOG EUENT: NSTALLATION BHEET OF SHEETS
. I L
1. PROJECT 0. SIZE AND TYPE OF BIT
1. DATUM FOR ELEVATION SHOWN (__OR___)
2 LOCATION
12, MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLNG AGENCY
i3, TOTAL NO OF OVER— | DISTURBED [ UNDISTURBED
4. HOLE NO. 5 BURDEN SAMPLES TAKEN _ | |
B0\ 14, TOTAL NUMBER OF CORE BOXES
5. NAME OF DRILLER ' 5. ELEVATION GROUND WATER
16. DATE HOLE | STARTED | COMPLETED
€. DIRECTION OF HOLE i |
VERTICAL ___INCUNED DEG. FROM VERT. 7. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 8. TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK 15. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE
CLASSIFICATION
OF MATERIALS % CORE BOX OR REMARKS
ELEVATION | DEPTH | LEGEND (Description) RECOVERY | SAMPLE NO.
[} \& b c d (] f ]
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Location: LHAAP-01 Inert Burning Grounds ldentification: 01SB02"
Date(s): 12/14/93 — 12/14/93 X Coordinate: 3027182
Consulting Firm: Weston Y Coordinate: 388953
Logged By: Elevation: 265.49"
Contractor: Datum: MSL

Drilling Method: Hollow Stem Auger Total Depth:25.00
Remarks: Borehole Dia.: 8.00"

Static Water Level:

S P
e
° § %I E
= g - |= o s| e -EL{E)
=<l 212 9 -5 Material Description ol = 88
c ~ | ] O > A
o1 Ylo| o |- °) & hed = lee
St ecle @i < 318
Slzlel €18 § |9 HELI
L1 ool olol & n o Blope Notes
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j CLAYEY SAND — mottled red and brown, fine grained, w/olive gray clay,
T <% friable, very low plasticity -
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SC
SAND — grayish orange, w/some small gray clay nodules, soft
104
SC
CLAYEY SAND ~ yellow brown, moist, fine groined, w/ firable, low plasticity
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250
water saturated, increcsed clay content ;
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CL | CLAY - qray, fissile, compact, trace of sand
— 5S¢ gray p
p CLAYEY SAND - light brown, moist, fine—grained, w/ olive gray clay, stiff,
moist nodules
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Location: LHAAP—-01 Inert Burning Grounds Identification: 01SB03

Date(s): 12/14/93 — 12/14/93 X Coordinate: 3027174

Consulting Firm:Weston Y Coordinate: 388818

Logged By: Elevation: 265.51°

Contractor: Datum: MSL

Drilling Method: Hollow Stem Auger Total Depth:5.00°

Remarks: Borehole Dia.: 8.00" .

Static Water Level:
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l SANDY CLAY - mottied reddish brown and ofive gray, moist, medium stiffness,
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Location: LHAAP~01 Inert Burning Grounds Identification: 01SB04 -
Date(s): 12/13/93 — 12/13/93 X Coordinate: 3027228
Consulting Firm: Weston Y Coordinate: 388398
Logged By: Elevation: 258.57"
Contractor: Datum: MSL

Drilling Method: Hollow Stem Auger Total Depth:20.00'
Remarks: Borehole Dia.: 8.00"

Static Water Level:

P
x
S & x| €
- Z RS
o2 2lslw g o . L 6] € |5w
- o5 2 2 9 i Material Description O = mg
o1 o o |~ 3 O e *;f gd
Slslelalsl = 2=
°lzlelelel § |4 o | B8N
L1 o |5l ool 2 1%} S| B |ope Notes
u{ o n n iz (O] o = | o jald
SC . ] ] )
SAND - light to yellow brown, well sorted, fine to medium grained
se w/some soft, friable clay
CLAYEY SAND - dark yellow orange and reddish brown, moist
[ increasing dryness and stiffness in clay component
-250
104
CL | sanpy clar - mottled dark yellow crange and reddish brown, moist, friable
decreased moisture
p sc CLAYEY SAND - water soturoted, fine grained, well sorted, w/olive gray
soft stiff clay
240
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8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

[19. SIGNATURE OF INSPECTOR

TTITTITT R T ET T T T T I T v T AT v T T Ty v vy T T T T v T T T Ty v T T Ty T T i T T p i v ryr ey yrrernm

CLASSIFICATION
OF MATERIALS % CORE BOX OR LS REMARKS
ELEVATION | DEPTH | LEGEND (Description) RECOVERY | SAMPLE NO.
[ o b ¢ d [] { J°]
15 = S Sarades TR W
= oot SN SXWMALES TREN Tkey
= WD Rl
__.:: W\ Ko \\»\\‘(\Q\{S E
= N NSTaN A o W
= - - AWK
= S o DDA S\
= D AW UHQEINES
= \ Lo y ~ R
= \- V1oL St\_\ - LARNRENK W
= VERANKS
g W \\3«\\
= NGRS _
= SRR NN
= N NRY
= SN -
—= R N
= PN SIRNNCAGNE
— VNN
= LIS e G ey
= NN
ENG FORM 1838 — PROJECT | HOLE NO.

C06:3886870 1 loglom. w1




18634

Location: LHAAP-01 Inert Burning Grounds Identification: 01SB22 -
Date(s):03/15/93 — 03/15/93 X Coordinate: 3027213
Consulting Firm: Ebasco Y Coordinate: 388529
Logged By: Elevation: 266.00°
Contractor: Datum: MSL
Drilling Method: Hollow Stem Auger Total Depth: 30.00"
Remarks: Borehole Dia.: 8.00" .
Static Water Level:
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w |l oin un |z o D S ool
CL . .
B J SANDY CLAY - mottled tan and gray, moist (top 0.4’ clayey sand)
] 77 A SCL CLAYEY SAND - mottled ton and gray
4 CL
L 06 J SANDY CLAY - tan
10
4 increased sand content
Losq iron sandstone layer (16.0'— 16.2')
] / CH
] SILTY CLAY - gray, slightly sandy, plastic
20
p / tan and gray, increased sond content
CL
. SANDY CLAY — gray
240

Page 1 of 1



".' ; Hole No. ‘ZW/)/—-S‘&,Z 3:
) OIVISION = . . S . [sHEEY /3.
DRILLING LOG I Ty l

Tf.PROJECY o"a sueers

N »-“L/-/-/?/?,o J/b//wd:mau“r: S

RN X LOCAYION (c...a\. e o Scation) - - AN o ,
77 | 18835

e 0/- : - 12 MAKUFACTURER'S DalcNArlpmoponlLL

~

ORILLING AGENCY ~

. AFD/LD}A LA ~are ¥
T KoCE Wo(a. .h...“.{.ff.ﬂ/u.; : R R R I "A""‘ D‘A‘/Y;:;/KEG‘ — - u,";'}zm'!t
‘ . 5. NANE OF DRICLER [//0/ JBZZ ] 14. TOTAL NUMDER CORE BOXES
'-"' T é/ﬁz 15, ELEVATION GROUND 'AI:R N
_ % - [« ORECTIORN OF nm.z STARTED oL EvES
-'"; BV!RT!CAL Gm:l.m'zé D(G: FROM VERT, '6. DATE HoLE 03//6"/‘?.5 : §03 5/93
" ’ . THICKNESS OF OVERBURDEN . 17. ELEVATIOK TOP OF HOLE
- 5. DEPTH ORILLED INTO ROCK - 18. TOTAL CORE RECOVERY FOR BORING ‘?8 A, et z
- /)Dﬂfl _ 13, SIGRATURE OF msnecron s
N 3. TOTAL CEPTH OF HOLE 30.D TJ.K Ch ” LU - 3
Y i o o R E ey = By
Py - Yol o« . ! - "c', - ‘ I .
. .5C .J'/xWD clayey /J Foun ‘ 1 < I3 o8Tojand] vie zs/x“
s - LLA/V o L) m ecs 342/
i / ..ton )’ L moff, Aa:a«{qfay/ 1007, '_9,;,%‘” %er:
-V ; Ac Dupe =
g AR ,4 D e Aibg
3 Sx-edf: LI , .,75_/'-‘ B
= e R PR PR By
: . ! : D . | sdrg”, et
¢ —C Lost G;vc_ i e ' Jalis
e SEE
e I ' fh[/ﬂ/D MW 3 B
5 — CLAK:MI//’L‘M 1007 /.s‘poc/(efpm
p= ) AID-HSK .
o 16— 5:8». : .
5 -— Jars Trem ey
o . Hn U /J/D.-A/.fﬂ;
| 7 — 100% SRS I ot o A
= wUAD-AR T R
8 — ‘ SR b T £
- Seoiw . Y E
_ - Hal/ PID= HSR i 4 F
g 100% ' S BN i F
. - v ,0/0'-40)? ) g
2, /0—] ;
B - H;//P/D e
//—CL 1007, : L 'i"-
3 ' //nl/p/D‘*/VSP; o
2] JEe | p C
2 — finl) PID -NSE. A
3 1007 | fr
= Y AD-ALR ! ;
/¢ inctan 2l Sand comtent ’ -
. - Hat O1D-Ws@ - F
- 5~ 100%. ( v B
- o hon A AD ~/V_<e- E
Vé —: with €2 sondslbac. /tker From (616,27 Jors I o ; ; I~
. Ju¥e mu/e/m owedrilled __ __ fol ﬂ/zmo';?‘ - E
Y, g4 CLAY, ity sk sandy. gray : } .‘:‘4‘ F
: R Hall ﬂ/D~ M/? i SR
9 100% L E
Ny : //nz/ﬂ/o ,m ' - E :
. m . Canémat(/ I Ea.c,{’ T F
R MAR 71 ]8 36 .«P“EV|OUS EDITIONS ARE OBSOLETE. PROJECT




]

o

X

.J2. LGCATION {C-o«!h-l.a or s:.u...)\’r N
: Cdoppare; - a

.13. DRILLING AGENCY WV

Hole Ko LHD/-582 2.

SKEET 2
oF 2 3SHEETS

mvmou INSTALLATION
DRILLING LOG
i. PROJECT . 10. SIZE AND TYPE OF BIT
1. O

v N SH N -

gl

12. MANUFACTURER'S DESIGNATION OF DRILL

1.

4 HOLE NO. (A:‘).n.-« on drawing title]

TOTYAL NO. OF OV

BURDEN SAMPLES TAKEN

lo«:run-:o . {unDisTURBED
i

ond lile mand 2 Y Lol - S8R

3

T ETGRER = 14. TOTAL NUMDER CORE BOXES
- 1. ELEVATION CROUND WATER
6. DIRECTION OF HOLE e DATE HOL ITARTEO jcourLETCO
OOvervicar CJINCLINED - = DEG. FROM VERT. ) HOLE | H
17. ELEVATION TOP OF HOLE .
7. THICKNESS OF OVERBURDEN
18. TOT AL CORE RECOVERY FOR BORING 3
8. DEPYH DRILLED INTO ROCK 13, SIGNATURE OF INSPECTOR
3. TOTAL DEPTH OF HOLE
ELEVATION| DEPTH |LEGEND AR O OF SATERIALS :{%‘vf ?fsnﬁ'é (Dritting ,‘..'.‘,::.‘::Kf.'._;, dope ot
. yol3 [ d . ‘: u
' - LLAY sif . qray o
21~ cH 100% Hal/ A1D- 43R -
-] /Z.‘-’g ot . :
223 ' . A ﬁfodqs_ : I
3 wXs \wot Sampled . . . overdrit/ M, : .
23 T CH Vincreased sond conttnt 4o md gray !
D : - -
= LLAY. sondy. pray e L LE
24— ., . 100% Hal/ P1D- M58 L E
25— -
76— -
27 . £
j 3 W\ s Wot campled ... Jeitled v\ s o
e =
= -
297 B
3 . == ok
- 0 Botlom 0:‘64(,:)_7 @ 20 vF
- Water Lewls. é’mm vocad 5y/face> g
- 3015193 € 160D N/a 7 Hal) ﬂ//zl)/ A o:mzza/, ﬁr -
-] 34138 0700ks ~13.7° NSK ignifi aanl —
— -
7 . E
EN:;:S?M 1836 previous EDITIONS ARE OBSOLETE. PROJECT

AR
G 1NN el 2P s

O I

18836



Location: LHAAP-01 Inert Burning Grounds Identification: 01SB23 -

Dote(s):03/15/93 - 03/15/93 X Coordinate: 3027288

Consulting Firm: Ebasco Y Coordinate: 388479

Logged By: Elevation: 263.00°

Contractor: Datum: MSL

Drilling Method: Hollow Stem Auger Total Depth: 30.00°

Remarks: . Borehole Dia.: 8.00" .

Static Water Level:

18837
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o o ol 8 ° Notes
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CL
Sandy Clay FILL - gray and tan
M Clayey sand from 1.2' to 1.6
B 1 Silty Sand FILL — ton, fine grained, charcoal and glass debris (to 3')
wet
// CH | elay - tan, slightly saondy
CL
104 SANDY CLAY - tan ond gray
wet, decreased sand content
increcsed sand content
254
| 7 CH | SILTY CLAY - gray, moist, slightly sandy
204
wet
L 4Q J SC | SANDY CLAY — groy
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Location: LHAAP-01 Inert Burning Grounds Identification: 01SB24 -
Date(s): 03/16/93 — 03/16/93 X Coordinate: 3027348
Consulting Firm:Ebasco Y Coordinate: 388742
Logged By: Elevation: 257.00°
Contractor: Datum: MSL
Drilling Method: Hollow Stem Auger Total Depth:20.00
Remarks: Borehole Dia.: 8.00" .
Static Water Level:
18840
P
e
2 gLk
z o |5 2 2 9 2 Moterial Description (&) — wg
3 gl ) BT B 3 © ¢l £ leo
Sl €8 alw I " 3 g g/\
2] algl g2 S O o 90
Ll oisl ol ° ) S 1! B |Gye Notes
W o|lnl uniz © o] = | ajal
CL .
SANDY CLAY — tan, very moist (top 0.75° clayey sand, wet)
L ] decreased moisture
/ CHY cLay - mottled ton and red, slightly moist, slightly sandy, some gravel
inclusions, plastic
CL | SANDY CLAY — mottled red and tan
-250
some black discoloration
104 CLAYEY SAND ~ red w/ gray mottling, very moist, slightly clayey
wet (11.0")
wet (13.8")
CL
-94(] ] SANDY CLAY - tan
20
230
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18843

Location: LHAAP-01 Inert Burning Grounds ldentification: 015B25
Date(s):03/16/93 - 03/16/93 X Coordinate: 3027389
Consulting Firm:Ebasco Y Coordinate: 388725
Logged By: Elevation: 255.00°
Contractor: Datum: MSL

Drilling Method: Hollow Stemn Auger Total Depth:20.00’
Remarks: Borehole Dia.: 8.00"

Botic Water Level:

g
— S —_
© < X g
— > e kel
= ] R - o ® . L 51 % 6
~l~ e 212 9 ° Materiol Description o T I8Y
R o > H
5| o o |3 o © %’ Elego
sl els 5 |w HEARE
3|8 g g e 2 & 5] 3 Tpe Notes
Wl o|nl n =z [€) o =2 | a jal
SC
CH | Clayey Sand FILL — wet, some charcoal and glass fragments
/ SANDY CLAY — tan, moist
/ mottled red and tan
250 A %

(S:(L: CLAYEY SAND - gray and tannish red, moist

SANDY CLAY - reddish tan and gray
i 10 SC | with gray silty clay (9.2° — 9.6")
SAND — reddish ton w/ gray mottling, slightly clayey

-240

230
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18845

Location: LHAAP—XX Ground Signal Test Area

Identification: XXWW0 4

Date(s): / / - 07/09/82

X Coordinate: 3040200

Y Coordinate: 376690

Consulting Firm: EPS

Elevation: 185.58"

Datum: MSL

Logged By: Total Depth: 27.00' Measuring Point: 188.45°
Contractor: Completed Depth: 25.00" Static Water Level:
Drilling Method: Hollow Stemn Auger Well Casing: .
type: SS dia: 2.00" fm:; -2.9’ to: 10.00°
Remarks:
Screens:
type: Slotted size:.010"dia: 2.00" fm: 10.00" to: 25.00°
Annular Fill:
type: Bentonite fm: .00’ to:5.00’
type: #20—40 Silica Filter Sand tm: 5.00° to: 27.00°
type: fm: to:
type: fm: to:
type: fm: to:
~| Well Construction
5 £
— Z o€ MP. EL. 188.45
E 2 sls & | B _ISE
clEls =z S b Material Description sl
Ll el o |7 o © goElleo
SIZIE el & |9 B2fE 5|8
2| olol oo it N 00RO oy
wioilnl nl|z (G} o Zola Lol
| SM . . .
SILTY SAND - Light yellowish brown and yellowish brown
. SC | CLAYEY saND - Light brownish gray mottled with yellowish brown
-180]
10+ _ SM i siTY sanp - Clayey, light brownish gray with less mottling of yellowish brown —
. SM | SLTY sanD - Light brownish gray fo light brownish gray mottled with yellowish brown I
-170]
204 —_—
77 A s¢
4 YL CLAYEY SAND Seam - silty _J
160
1 ‘ I SM
i SILTY SAND - Light groy

Page 1 of 1



18846

Location: LHAAP—XX Ground Signal Test Area Identification: XXWWQ5 -
Date(s): / / - 07/09/82 X Coordinate: 3041759 Y Coordinate: 378004
Consulting Firm: EPS Elevation: 189.05' Datum: MSL
Logged By: Total Depth: 32.50" Measuring Point: 191,73°
Contractor: Completed Depth: 32.50" Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing: .
- type: SS dia: 2.00" fm: -2.7" to: 17.50°
Conductor Casing:
type: size: dia: .00" fm:.00’ to: .00’ Screens:
4 type: Slotted size:.010"dia: 2.00” fm: 17.50° to: 32.50°
Remarks: i
Annuiar Fill:
type: Cement Grount fm: .00’ to: 6.00’
type: Bentonite fm: 6.00’ to: 11.00'
type: #20-40 Silica Filter Sand fm: 11.00° to: 32.50°
type: fm: to:
type: fm: to:
—~| Well Construction
E :
= 2 |2 MP. EL. 191.73
s 2 s is 2 ® . . S oK L 4
=lElz |z 3 S Material Description Py = ]|
cl & [ ) [
Sl o[ o © ) SEE—1e”
°SlZIg El8 & |9 52[55(8
i} o Aol °
|83 al2 & |98 SSfa g|y
SM . . . :
SILTY SAND ~ Light olive gray mottled with dark yellowish brown
SM] siLTY sanp - Clayey, grayish brown with yellowish brown
180 | ISP | SaND ~ Light gray
104
1 CL )
R ] SILTY CLAYEY SAND — Light gray and brownish yellow
1700 : o
204 CL | siLTy sanpy CLaY
i Ct 1
_ SILTY SANDY CLAY ~ Black with seams of yellow
160
]

Page 1 of 2



18847

Location: LHAAP—XX Ground Signal Test Area ldentification: XXWw05
Date(s): ,/ / - 07/09/82 X Coordinate: 3041759 Y Coordinate: 378004
Consulting Firm: EPS Elevation: 189.05' Datum: MSL
Logged By: Total Depth: 32.50° Measuring Point: 191.73’
Contractor: Completed Depth: 32.50° Static Water Level:
Orilling Method: Hollow Stem Auger Well Casing: .
type: SS dia: 2.00" fm: -2.7’ to: 17.50°
Conductor Casing: :
type: size: dia: .00" fm:.00" to:.00" - Screens:
- . type: Siotted size:.010"dia: 2.00" fm: 17.50" to: 32.50°
Remarks: Annular Fill
type: Cement Grount fm: .00’ to: 6.00°
type: Bentonite fm: 6.00’ to: 11.00°
type: #20—40 Silica Filter Sand fm: 11.00’ to: 32.50°
type: fm: to:
type: fm: to:
~| Well Construction
S €
= ¢ ~  [2E
SlolE slsl 8 s : - | |gR
P I R B -~ 3 Material Description QS
LYol o2 o © Sx = 0o
o <lal alw < Dl x 1O A
AL EREL
wb|alalalg 1) > SOl Sl

N

150
40+

- 140
50+

F130
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L't q :
NSUAL | siaw ) ’

uss MATERIAL wnuno& % nNEs mm.

—_— 0 v

L [4/4

| M |42 Silty sand 20

3 Light olive grey mottled : o I

B . w/dark yellowish brown 88 8

_— 5 e

o : lgﬁ:-snghuy clayey silty 208 silt

- B SM-5Q 7 sand 10% clay 30

B Greyish brown w/yellowish brown

— 10 3 - Sand . -

L -] SM-SH18/23 10

/24 Light grey

1

Silty sand § clay

i SM+CL13/18 Light ' grey & brownish yellow

= 18/24 80% silty sand

- p— 20% clay

—20||— - .

5 — 6/9 | Clay thinly bedded w/silty sand

B — .CL"'S:'J'Z/ 16 80% clay

| g 20% silty sand

—25(|= 12/18 .

- = /29 Thinly bedded clay w/some

- = silty sand seams

L= P 90% Black clay

R — " | 10% Brownish yellow silty sand .

—30||— -

i — 15/25

B - 20/4

=35
18 e T s UsiNG VERTICAL SCALE 1* = 5.0°
WELL _128 __ DATE DRILLED _7/9/82 CONTAMINATION SURVEY - ,
STUDY AREA _Ground Signal Test Area LONGHORN ARMY AMMUNITION PLANT
ELEVATION TOP OF STEEL CASING = 192.01 f¢ MARSHALL, TEXAS
ELEVATION TOP OF PVC RISER= ___191.75 f¢t U. S. ARMY TOXIC AND HAZARDOUS
ELEVATION OF GROUND SURFACE=_189.05 ft MATERIALS AGENCY

SOURCE: ENVIRONMENTAL PROTECTION STSTEMS. DNC. - 1383 . ABERDEEN PROVING GROUND, MARYLAND

FIGURE 3-I1-4
BORING LOG AND WELL
CONSTRUCTION DETAIL FOR
MONITORING WELL NO. (28
3-198



18849

Location: LHAAP—XX Ground Signa!l Test Area

Identification: XXSB15 -

Date(s): 03/09/93 ~ 03/09/93

X Coordinate: 3041044

Consulting Firm: Ebasco

Y Coordinate: 377101

Logged By:

Elevation: 202.00"

Contractor:

Dotum: MSL

Drilling Method: Hollow Stem Auger

Total Depth: 10.00°

Remarks: Borehole Dia.: 8.00" .
Static Water Level:
P
2|
g 2lxlE
£ 2 5 1% e ) . L S 2 E§
S P R 9 2 Material Description ol = (2'8
o <) >
‘g ol o 3 k) @] v %\ s
SlE(gelsl § |w 212 1%A
s I8l El5 & |G 518 |5 Notes
Wil ofn u(z (&) o) Zlajal
CL
SANDY CLAY - tan, wet (top 0.5' clayey sand)
=204 CI—T ) :
/ CLAY - gray ‘w/ tan mottling, wet, slightly sandy, plastic
CL . .
N SANDY CLAY — gray w/ some tan mottling, moist
% SC CLAYEY SAND - groy w/ some tan mottling
R M increased sand content
SILTY SAND - gray w/ tan mottling, wet, fine grained, slightly
clayey
104 wet
-190!
20+
-180
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18851

Location: LHAAP-XX Ground Signal Test Area

ldentification: XXSB16 -

Date(s):03,/09/93 — 03/09/93

X Coordinate: 3040928

Consulting Firm:Ebasco

Y Coordinate: 376153

Logged By:

Elevation: 208.00°

Contractor:

Datum: MSL .

Drilling Method: Hollow Stem Auger

Total Depth:22.00’

Remarks: Borehole Dia.:8.00"
Static Water Level:
S P
¥
E 2l g,k
loy | ©
= g 5ls o ° . . &8 S©
—~lcl 212 S o Material Description S Bl PN
S| 9 8 ol 2.5
= Q) o Q S 5 €
olslg a o e 1) AR R
3| & g g k] p & 35| 8 oo Notes
wlajnlnlz o > =iajad
CL
SANDY CLAY — tan, wet (top 0.3' dk brown clayey sand)
| ] gray w/ tan mottling, wet
74 CH
i / CLAY — gray w/ tan mottling, moist, slightly sandy, plastic
% CL
SANDY CLAY — gray w/tan mottling, moist
-20Q
q decreased moisture, increosed sand content
104
s SC| cLavEY sanp - gray w/ tan clay layering
LIGNITE — dry, friable
4 CL | CLAY — dark gray to black, lignitic, no visible sand
non—friable
190 | SHALE — slightly sandy w/ lignitic banding
] LIGNITE — dry, friable e
204 ,/ CH SILTY CLAY — dark gray, free water on sampler
/ slightly sandy, plastic
L 180

Page 1

of 1




= e e _— R - _

. Hole No. [/-/X - -
. j CIVISIoN INSTALLATION su:!r \/yﬁé
DRILLING LOGJ of 22 sueers

. PROJECT 7

1. PROJ - Z#Aﬂlﬂ ] . su:u:uo TYPE or m'r“ é /4’.‘ e'd-.bg”“/ﬂkﬂ aurr

& LOCATION (Conrdingres ge Siatiord '

T : 3 omLmemc:nc[vW;XW ﬂ /
. ’ M

13. TOTAL NO. OF OV OisTuReTO junoisTuRBED
e NOLE’NO. (As ehewn an drawing titie]
-

. ad fite s ; l/q”-‘JB/é BURDEN SAM'LESE'I’RA-K(N A/OA/F E

12. MANUFACTURER'S DESICNATIOVF DORILL

5. NAKE OF DRILLER 14 TOTAL NUKBER CORE BOXES

D, bz

1. ELEVATION CROUND WATER

6. DIRECTION OF HOLE R . STARTED 1 vy "
DI verricar [Jincuines oxe. FRom venr, | ' PATE HoLE 03f0¢/93 5.:23 0?’7'73
. THiCKNESS OF OVERBURDEN -— - T ELEVATION YOr OF Kot - =
8. DEPTH DRILLED INTO Rocx Z/lg ] :: ;:::::::5:]‘:;"!22:“ BORING .86 A x
3. TOTAL DEPTH OF HOLE ) S K. Cnl lum
ELEVATION g:m ch:‘no CLABIF(CA'EI.O‘E beuvr.tnuu :é%:‘vf :Aoé::?‘: ettting ch:f;ﬁ:;:lifn..fnﬂh‘.!
L4 € [ [ ]
] — SL 1SAWD ). I8, Lraum, cOPF - - _ﬁmﬁ o112 Vi, Z’/IZ"I [
L FTAT.  Zow. ' £0. Stoinless M.Sam -
: 3 CLAT sondy. Eou. it ) l_{gwﬂmwm P
' {3, A ’ 307. 0 pocke? pev -
’ b e 580 | ° -
P . sdrs N
VA~ o Hed, water Sotiraitsy S . D F
' a - " -"%‘eﬁzﬂ’,&, elotians 42 2.5° . 27‘.7 ;m; ‘ i E
i : : 100/ A : : -
| T hmae
- o . ' M . F.
4 L 2 ) Loy, oty DA Ean ok, . [
] st £ 2 . v
] ” i - ™ " E
1S —CH ool .
= zﬁ'ﬂp I’Za;« ' -
. —] . : -z ’ K -
é — Jars [
3 , g Vi PID-MS# -
= CLAY, sandy, gy axd Ean wfller) mro /i sl/’fu éll 'M‘ :
7 —] 100 70 ) r
- ﬁ”pocgﬂ, fg:’yn [
S Hat) AID-4150 -
) = ‘ - 2.0 /nllzf J:2% o
= o ot - -
L ] DG sand contlut, shmoisk R0 pocket pew s
e : - : Hnll AD- 152 -
i - » 2.75 poctet peu -
j / —_ 10070 . : . -
’ - , %%i g"gfﬁégfﬂu ;%r -
. '3
sy ] D —
L ] S %/:es - =
- |, 3 Plas iy i AD-15R -
— /Ty Lo, ~ (= . -
o 33, | HER e ARy Dbt -
| :CL’SC : ) Y PID-® —
U B - -
i ¢ o -
e { 3Lz, [FORTTE Jrr, it e !JnI/PIkD-USR F
vaai = - CL/Q'{I B ihs'a N0 viSiHe sand, £ria e, ., Priok ) :
- ) 5—: B a ;x black /00/«: /L/””p/pl_we :
= 3,, 4541 Fricbl; pectet pen -
P J¢ : O E
- 4 é il Vion friable %’,/ /5%/&%%% —
e : . n g~ [~
! 17— T 1070 |52 ""'2"‘5’ o =
T J_ . Rk Fsardy Wl Tk banding, Had P10 - usk -
7 — ' -
- Lignie, . —— T — — -
V9 — Y L3 Com due fo Saaplor shae pacting | s, =
‘ . -y Cm-, iy di /K—r /'r* ; AJ—:‘ -
S N ) FQRT gy e ol ons Conlinsed on Aack -

PROJECT OLE no.
ENG FORM 1836 erevious E0ITIONS ARE OBSOLETE. | tw

Ve =-



10, SIZE AND TYPE OF BIT
" UM F

|3 LoCATION (Coordinatee or Station)

Y. DRILLING AGENCY

LEVATION SwowR (T8N o i3y

12. MAKUFACTURER'S OESIGNATION OF DARILL )

. Hole No. /# t/vy <</t
OlvisIon INSTALLATION SHEEY )
DRILLING LOG oF 2 SHEETS
\. PROJECT

13. TOYAL NO. O

.+ HOLE

NO. (Ae ahown on drasing titie]
ond file ruwd od

F OVER-
BURDEN SAMPLES TAKE

Iouruull:o funoisTursxD
L H

LHY-581 6

5 NAKE

OF DRILLER

14. TOTAL NUMDER Cone BOXES

1S. ELEVATION GROUND WATER

€. DIRECTION OF HOLE
OJvervical [Jincuineo OKC. FROM vERT,

6. OATE HOLE

STARTED

COMPLETED

{
:
H
H
H

7. THICKNESS OF OVERBURDEN

17. ELEVATION TOP OF HOLE

8. DEFTH DRILLED INTO ROCXK

18. TOTAL CORE RECOVERY FOR BORING T %

3. TOTAL DEPTH OF HOLE

19. SIGNATURE OF INSPECTOR
R N

“Ill_llll_lllllll'_

..

ELEVATION o::ru LEGEND) ClassiF ‘“‘;',%‘,,?,’;5‘”""“" :::::Rc%::‘vf ?fgg?“z Oeting r':::f;:‘:,::':éf.h Lopth ot
. < ) [} N
— LAY 5%, dork ora free waty o, : :
= 'ﬁl?@ o1y, - n .5t socket oo
2] .’: cH 5/ sandy 1007 . '
b 3¢ pocket gen _
22 - Boflom of Boring & 22.0° : ;
. 1
= ’ . i
_: Water Lovels.’ om grond LSt//ﬁlJ ) Le g9¢ ne/ 5
- 34113@ 1400 hes. ~ 1.0 Hnl) PID - Bt ioniaa isn_detbrto
= ASE-He Sigatficont M’@ -
. — . ~
= ' i -
— L
- 5 i E
} = | F
gy 1
3 i E
- i [
= | P E
= ;’ L E
] I
- I E
pu ; ’ -
- . i E
- N i : N
- - . i F
. - i =
- =
- . ; i -
EN,_&:S?“ 1836 eaevious eoitions ane 0BSOLETE. PROJECT

“18853




18854

Location: LHAAP~XX Ground Signal Test Area Identification: XXSB17
Date(s):03/09/93 - 03/09/93 X Coordinate: 3041568
Consulting Firm: Ebasco Y Coordinate: 377380
Logged By: Elevation: 193.00
Contractor: Datum: MSL
Drilling Method: Hollow Stem Auger Total Depth: 10.00"
Remarks: Borehole Dia.: 8.00 '
Static Water Level:
ISP
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o —
© o | x £
~~ e 53 E
E 5 4 3 g | i ipti S| 2|88
=€ § Q 9 ° Material Description (&) S
SISl o138 o 13 22 leo
slcleiely £ |g A
> | B “~ 5 O S| O 5 Notes
ald8l82 & |2 2la ey
SC . o . .
CLAYEY SAND - tan, wet, contains 6" of fine silty sand
) A A water saturated, increased clay content
L1g0] CL| sanDY cLay ~ gray w/ tan mottling, wet
Vg CH )
. CLAY — gray w/ ton mottling, wet, slightly sandy, plastic
i ] JCL SANDY CLAY — gray w/ tan mottling
7 SC
104 v CLAYEY SAND - gray w/ tan mottling
-180)
f
s !
i .
20
|
i
170 %
|
i
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Location: LHAAP—XX Ground Signal Test Area Identification: XXSB18

Date(s): 03/10/93 — 03/10/93 X Coordinate: 3040317

Consulting Firm:Ebasco Y Coordinate: 377070

Logged By: Elevation: 203.00°

Contractor; ) Datum: MSL

Drilling Method: Hand Auger Total Depth:5.00°

Remarks: Borehole Dia.:2.75" '

Static Water Level:
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] 6| © o Notes
i = A § & g = a [@
CL ] )
SANDY CLAY — tan w/ gray mottling, wet, (top 0.5’ clayey sand)
) decreased sand content - -
200 1
1 4 CH
4 Va4 SILTY CLAY - tan w/ gray mottling, plastic
104
=190
20+
-1801
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18858

Location: LHAAP—-XX Ground Signal Test Area ldentification: XXSB19 -

Date(s): 03/09/93 - 03/09/93 X Coordinate: 3040236

Consulting Firm: Ebasco Y Coordinate: 376885

Logged By: Elevation: 190.00°

Contractor: Datum: MSL

Drilling Method: Hand Auger Total Depth: 5.00°

Remarks: Borehole Dia.:2.75" .

Static Water Level:
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Y=g 2ig ¢ 3 Material Description SER N
R o > ‘
s|< o] © 3 8 O g = g0
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" CL ] ] i
SANDY CLAY - red w/gray mottiing, very moist (top 0.3' clayey sond, wet)
increased sand content
-180] 10
1701 204
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Location: LHAAP—XX Ground Signal Test Area

Identification: XXSB20 -

Date(s):03/10/93 - 03/10/93

X Coordinate: 3040744

Consulting Firm: Ebasco

Y Coordinate: 377799

Logged By:

Elevation: 200.00°

Contractor:

Datum: MSL

Drilling Method: Hand Auger

Total Depth:5.00°

Remarks: Borehole Dia.: 2.75" '
Static Water Level:
.
S
I N
© @ | x £
- & €| S |eE
ot 2z oo 4 [ P . Q| &£ OK)
o> |E 22 9 b Material De_‘scr:ptlon O N
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3 & g g g é‘ & g E %’N Notes
Wlonlnlz &) ot = a o
0 CL )
SANDY CLAY - gray w/ tan mottling (top 0.3" clayey sand, wet)
- 7777 SC | CLAYEY SAND — gray w/ fan mottiing
//_ CH| CLAY — gray w/ tan mottling, slightly sandy, plastic
190 10
-180) 204
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. +1Q 586 2 _
Location: LHAAP—XX Ground Signal Test Areq Identification: XXSB21 N

Date(s):03/10/93 - 03/10/93

X Coordinate: 3041633

Consulting Firm: Ebasco

Y Coordinate: 377697

Logged By:

Elevation: 190.00°
Datum: MSL

Contractor:

Drilling Method: Hand Auger Total Depth:5.00°

Remarks: Borehole Dia.: 3.50" t

Static Water Level:

[ o
Slg
S MG
= e =3 g“E)
()] o= ()] ) Lo o) Pt
= . Ty 2% 9 - Material Description o= mo'a
= | & Pt h§ > d
.g Sl o |- o & g Zlec
Sl <lal alw < - N
91 = o o a ol % |o
3| & g g kst 2 & S| B ope Notes
bilaoln vlz O > Zla ol
" SC
/ CLAYEY SAND - gray and tan, wet
ificreased sand content
180 10
170 204
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511 086 4 )

Location: LHAAP—27 South Test Areq Identification: 27WW06
Date(s): , , _ 06/09/82 X Coordinate: 3036598 ’ Y Coordinate: 373910
Consulting Firm: £PS Elevation: 185.51" Etum:MSL
Logged By: Total Depth: 26.00° ' Measuring Point: 188.01"
Contractor: Completed Depth: 24.00° ' Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing: .
type: SS dia: 2.00" fm: -2.5° to:9.00°
Remarks:
Screens:
type: Slotted size:.010"dia: 2.00" fm: 9.00° to: 24.00°
Annular Fill:
type: Bentonite fm: .00’ to: 3.00°
type: #20—-40 Silica Filter Sand fm: 3.00° to: 26.00’
type: fm: to:
type: fm: to:
type: fm: to:
—~| Well Construction
E € ‘
2 S 1| o - (25 MP. EL. 188.01
= < oo o 2 L N O
clzlelzlz 3 B Material Description ~>5e]0
L1 el w2 o © g*&ﬁgvgo
SIEIEE1E & |9 G 2[5 58N
@88 al2 & |9 S eldd
| SP . :
SM SAND - Red, slightly silty, coarse grained
SILTY SAND - 'Light brown, fine grained
180 M| SILTY SAND ~ Brown with iren stain
v SILTY SAND — Olive with some iron stain mottling
10+
SILTY SAND ~ Ofive mottled with strong brown N
L1700 | '
20+ ]
SM
] SILTY SAND — with clay seams A N
CL .
SILTY SANDY CLAY
160 .
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“3:’:'" ;’ﬁ MATERIAL cusuncmon . % Fines ‘“’m'“
—— 0 - - =y
L = Red slichtly silty sand
-k g 11/13 Silty sand 20
L. i /9 . )
B SM Light brown 1 z 8865
— 5 . =
" [ —SM_| 5/12 S11ty sand w/iton <tain
i oM | /14 Silty sand 30
i Olive w/some iron stain mottling
— 10| I— - 22.4
R pamny 6/6
5 = /7| Silty sand
- E Olive mottled w/strong brown | 20
s = sM |s/6
[ = /6
= 2/4 )
3 - /7
N U e L Silty sand w/clay seams. _ _ _ _
5 i Clay w/silty sand seams
-y CL+SM_
= 12/2d
30
—35
iy e srTrooN VERTICAL SCALE 1" = 5.0°
Y weLL 132 DATE DRILLED _6/9/82 |- CONTAMINATION SURVEY - -
J STUDY AREA _South Test Area LONGHORN ARMY AMMUNITION PLANT
| ELEVATION TOP OF STEEL CASING = __188.34 ft MARSHALL, TEXAS
ELEVATION TOP OF PVC RISER = 183.01 ft | Y, S. ARMY TOXIC AND HAZARDOUS
ELEVATION OF GROUND SURFACE =___185.51 Tt ‘MATERIALS AGENCY
SOURCE: EXYIRONMENTAL PROTECTION m. IXC. - 1983 ABERDEEN PROVING GROUND, MARYLAND

FIGURE 3-12-4
BORING LOG AND WELL
CONSTRUCTION DETAIL FOR
MONITORING WELL NO. |32

3-214



Location: LHAAP—27 South Test Areq ldentification: 27Www0o7 v l BBb'b
Date(s): ,/ ,/ - 06/08/82 X Coordinate: 3036641 Y Coordinate: 374095
Consuiting Firm: EPS Elevation: 186.31* Datum: MSL
Logged By: Total Depth: 23.50 Measuring Point: 188.87°
Contractor: Completed Depth: 23.00° ‘ Static Water Level:
Drilling Method: Hollow Stem Auger Well Casing: .
type: SS dia: 2.00" fm: -2.6’ to:8.00°
Remarks:
Screens:
type: Slotted size:.010"dia: 2.00" fm: 8.00" to:23.00’
Annular Fill:
type: Bentonite fm: .00’ to: 4.00
type: #2040 Silica Filter Sand fm: 4.00° to:23.50°
type: fm: to:
type: fm: to:
type: fm: to:
—~j Well Construction
B :
= ¢ ~ |2 MP. EL. 188.87
E 2lslsl & |o _ n S S0
clZlE 23 S ° Material Description ~s:0e
Ll el o lH o © golelleo
Sl €l alw £ Pl [}
1558 8|8 B
il P Oy B =z & o) sofa £
| 'SP . . .
cL SAND - Red, slightly silty, coarser grained
SANDY” SILTY CLAY — Yellow red mottled, tight gray
SM
. SILTY SAND - Dark gray
- 180
SM
SILTY SAND — Gray and yellowish red —
SM
104 SILTY SAND — Light olive gray mottled with reddish yellow
-170)
20+ _
-160)
|| | 1
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MATERIAL CLASSIRICATION

Red slightly silrTy sand

Sandy silty clay 15% fine sand
Yellow red mottled

Light grey

[Silty sand_ _ . _ _ e - =
Very silty sand

-Dark grey

Very silty sand

Grey & yellowish red

Silty sand

Light olive grey mottled
w/reddish yellow

y

;:}m:!cks‘r:r??rg:;“ VERTICAL SCALE 17 = 5.0° )

WELL _131  pATE DRILLED 6/8/82 CONTAMINATION SURVEY -~
STUDY AREA __South Test Area LONGHORN ARMY AMMUNITION PLANT
ELEVATION TOP OF STEEL CASING = _189.16 It MARSHALL, TEXAS

ELEVATION TOP OF PVC RISER = 188.87_ 2t | U. S. ARMY TOXIC AND HAZARDOUS-
ELEVATION OF GROUND SURFACE = _186.31 It MATERIALS AGENCY .

SOURCE: BVIRONMENTAL PROTECTION STSTEMS, INC. - 1883 ABERDEEN PROVING GROUND, MARYLAND

FIGURE 3-12-3
BORING LOG AND WELL
CONSTRUCTION DETAIL FOR
MONITORING WELL NO.13I

3-213



18868

Location: LHAAP—27 South Test Areq Identification: 27SB30 -

Date(s): 03/20/93 — 03/20/93 X Coordinate: 3036485

Consulting Firm: Ebasco Y Coordinate: 373520

Logged By: Elevation: 184.00"

Contractor: Datum: MSL

Drilling Method: Hand Auger Total Depth:7.00’

Remarks: Borehole Dia.: 3.00" '

Static Water Level:

Material Description

Notes

Moisture Content (%)
Plasticity Index (%)
(% > 0.075mm)

Elevation (ft)
Depth (ft)
Sample Interval
Sample No.
Water Level
USCS Code
Percent Sand

N
\ Graphic Log
N

O

T

SILTY CLAY - gray, wet, plastic {lower 0.5' less plastic)
SANDY—CLAY - gray, wet, less sandy after 1.5

\

plastic

180 / gray w/ tan mottling

CL | SANDY CLAY — mottled tan and gray, wet

increased sand content
[LIT] SM CLAYEY SAND — gray w/ tan mottling

170

20+

160 1
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. Hole No. L A/ R F-5¢
DRILLING LOG BIVISION INSTALLATION e Isugn /2‘
OF / SHEET:
1. PROJECT 10. SIZE AND YYPE OF BIT 75 7, -
7y Tmmmmws@ﬁ’mé‘iﬂéﬂmﬁi
. 2. LOCATION (Co«dhalo- or Station) -
— 12 HANUFAC‘I’URER'S DESIGNATION OF GRILL
3 ING AG - .
ﬂ;jmerff/éyﬁ‘ﬁfé’/ 13. YOTAL NO. OF OVE oiSTURBED TUND! un-f:o
Y :('O‘L‘E"‘Ng.(‘t:a- on drawtdy cmil Ll/27 jﬁj’o BURDEN SANFLES nx:u l L o
W ANE OF BRILTER 14. TOTAL RUMBER CORE BOXES
- FBASCD /qéﬁ/)/r// /kMYg’M‘d/ 1S. ELEVATION GROUND WATER
&. DIRECTION OF HOLE STARTED :ou €£TED
mv:nﬂcam OtncLineo DEG. FROK VERT. 16. DATE WoLE 03/20/7_3 LO@S
7. THICKNESS OF OVERBURDEN 12 SLEVATIONTOP of Mote
18. TOTAL CORE RECOVERY FOR BORING 0%
8. DEPTH ORILLED INTO ROCK A 13. SIGNATURE OF INSPECTOR toez :
9. TOTAL DEPTH OF HOLE 7.0 ST, Conll
ELEVATION] DEPTH [LEGEND c"‘“"'c‘t‘_‘::‘b,c’;‘,“?”""s Ascov: |ERkeT: ritting thne wates foss, dopth of
. s . E:Y N’o. weatharing, ctc_' i .unlllcnnd
= CLAY, s:l{),unfafsdura&d,gm] 1505 _ vl Fin -
o ~So02.
¢ — L (LA}, sady; gray. wek . “ors V4, F1D- $-10 s fl
= B - w1 firthane]
3 LAY sy, J‘/-&na’y,gmy 1007 Uduaf/mls//p
2 ]
- yay motfled {zm 1007 OVA FID-/V3R
3 —fLCH :
h 1007 VIVA FID - ABR &
4 ._.: N,
- ' 00/ OVA FID- MVSR
3 — éé,ﬁ/i salidy. Gry ancidan 115k o,
= cL , 100°/. | 285 |0VA FID- e
O — trereased Sand Conten!
E SH jAA/D,r_/aye); Grtiy mo¥ [ 106%, VA F/D"‘/V_SE

]

320830 10D ~ 2.0

clocd v oo

Whter Zew/:{ﬁm gnwm’ surbicy

Legead i
DVA F1D- Flom son, H*/wo
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Location: LHAAP—27 South Test Area Identification: 27SB31 °
Date(s):03/18/93 — 03/18/93 X Coordinate: 3036497
Consulting Firm: Ebasco Y Coordinate: 373897
Logged By: Elevation: 188.00"
Contractor: Datum: MSL

Drilling Method: Hand Auger Total Depth:8.00’
Remarks: Borehole Dia.: 3.00"

Static Water Level:

P
RS
o —~
S €
I £l 5ot
= 8 = o ® . L S| £ |52
M EIEERE 9 © Material Description O A5
c = ) Q o > g
Sl e e |© sl 5o
slslelelsl £ |o 21 21(5A
>l aijg |2 & Q 81815, Notes
s 818812 & |9 b Il S
SM . 1
Sand FILL - brown to dark tan, slightly clayey
wet .
CL | SANDY CLAY — mottled ton and gray, moist
‘ SC
L 180! / SAND - mottled gray and tan, moist, slightly clayey
10
-170 .
204
-160)
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DRILLING LOG I

INITALLATION LJsnEer 7

or ./ SHEECTS

s LT

. PROJECT LHAAp

- |+ LOCATION (Co«dhalo:’r Station

LA 27

3. DRILUING AGENCY

ELASC

19. 312E AN TYPE OF "y 3 oa' S‘fﬂmkssskd/un/d
- -J\J\. $ -( .

Hele N..z H2 2583/ .

P

12, NANUFACTUREN 'S OESIGNATION OF DRILL -:

ESrY Supaly stainless Shwl hond . avged

13. TOTAL Mo . OF O |uuou'runl

. HOLE NQ. (Ae lh--n o drawing tiile] BURDEN SAHPLES TAKEN ' O"’Yu".‘o. ., 1,
and file namb. i _ ! Aoy L
THAUESF umu.:n L”J 75831 14. YOTAL NUMDER CORE BOXES LT e
A0 /4,/6-0,%// 15. ELEVATION GROUND WATER . 4
€. DIRECTION OF HOLE rruw:o ) |coun.trxo
P veavicac [Jencuineo brc. rrou venr, | ' DATE HoLE ' 03/[8/9.’ 3 03//3/¢3
7. THICKNESS o;r OVERBUROEN - — [2: ELEVATION Tor OF HoLE - /00 /
18. YOTAL CORE RECOVERY FOR PORING S a
* DEPTH ORILLED 1NTO RacK A4 13. SIGNATURE OF INSPECTOR T }‘J: s
3. TOTAL DEPTH OF noLe 807 T 4. Collumm 20000
ELEVATION] DEPTH [LEGEND] - CLASSIF '5",',2;‘,," HATERIALS :é:?é‘ve ;353& (Petting ....!".'.‘.‘}.,"x’..., dopehs of
K o 3 < . f had .‘: o
- SﬂfUD:J/', /. h e 19 b don . . ; - F
3 .. Heshelyey. brown 1007, OV Fip i AR -
. : 5:8x . : : o
/ — . —] Jory - : : [
3 wet 1007, OVA FID-NSR =
- Z wobr atunmird o N
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¢ — - _ o Sk
- 1007/, OVA F1D-AER PF
- 100% ovd F1D ~ns2 - F
6,1 [‘L&Efam’/,gm)/andtan oy, | : E
= . 1007 T2 uAFID-HsE b E
7—sc. PAND.Sl clayey, groy and fg_..uoatdﬁ 3 ,%1,) :
. = ' 100% [ "DVAFID-p15R | C
8 — , 2 -
- Lo Horri oF é{anng € 8.0 . -
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Location: LHAAP—27 South Test Areq ldentification: 275832
Date(s):03/18/93 - 03/18/93 - X Coordinate: 3036435

Consulting Firm:Ebasco Y Coordinate: 373999

Logged By: Elevation: 184.00°

Contractor: Datum: MSL

Drilling Method: Hand Auger Total Depth: 7.00°

Remarks: Borehole Dia.: 3.00" '

Static Water Level:

P
i
r —
° o | x €
2l 18 slel g sl 2[5
= =< § o 9 S5 Material Description O = mog
S| |ofol|3 o |8 ¢ | 2o
5|z (8E5 £ g 2% 8
> & < o O 5| 8 5. Notes
a|88 812 5§ |9 & ey
SC
’ CLAYEY SAND — dark tan, wet
L SANDY CLRY, dark tan w/ gray mottling, wet
CL| SANDY CLAY, gray with tan mottling, wet
180 j increased clay content after 3.5’
) s¢
/ CLAYEY SAND — mottled tan and gray, wet
increased sand content
10
=170
20+
160 1
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Hole No.

HAZ-5B22

DRILLING LOG l
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", UM N - IR " A
OAYUR FOR ELEVAYION Swowi (7o %5 BERATEE
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'/ .
e . s B e e B
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vervricar Dmcu.m:ri- DEG. FROM vERY, 16. DATE HoLe l 03//5/02 ,5 OF /IB /92_
7. THICKNESS OF OVERBURD Ex — 17: ELEVATIOK TOP OF HoLe 7
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L
Location: LHAAP-27 South Test Area Identification: 275833
Dote(s):03/19/93 - 03/19/93 X Coordinate: 3036300
Consulting Firm: Ebasco Y Coordinate: 374019
Logged By: Elevation: 188.00°
Contractor: Datum: MSL
Drilling Method: Hand Auger Total Depth: 7.00°
Remarks: Borehole Dia.: 3.00
Static Water Level:
PN
RS
< ~
o 0§ x £
~—~ c - (5] o
S I S B e
e = B g 9 3 Material Description o NS
s|< ol o - o © N
S|l € l|9 a b £ 7] - | = 8/\
>1alg|l g |8 s O 'Qg“o Notes
a8 § |2 2l Py
% SC . ,
CLAYEY SAND - dark tan, very moist, decreased clay content after 0.5
SM SAND ~ dark tan, moist, slightly clayey
v SC
N S CLAYEY SAND - ton w/gray mottling, wet
CL .
SANDY CLAY - tan and gray, very moist
180
104
170
20+
-160] 1
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Hole No. / 2 Z- 5833

DiIvistO:
DRILLING LOG l vistow
1. PROJECT

LHAAP

-|]3- LocaATION {Coordinates or Station)

3. DRILLING ACENCY

(2]

HOLE NO.(A¢ shorem on deawing titie]

INSTALLUATION IHEEY
- {or - /suecrs
0. SIZE ANO YYPE oF gy D 7 WA P}

i, ') K SHOWN -

12, “ANUFACYURER'S OESIGRAT| N OF, DRILL
7 Ny :
13. TOTAL NO. OF OVER. OisYume o [ UNDIITURBED
BURDEN SAMPLES Taxen ’7 - !

2 None :

4. TOTAL NUMDER cone BOXES

E,i‘GA;fe'RM ]8 36 PREvViOUs EOITIONS ARE OBSOLETE.

ond file nuanb o 5Lﬂa17".5533
3. NAME OF ORILLER
Sg z sw 5% E ! f/ 15 ELEVATION GROUND WATER . .
€. DIRECTION OF MOLE K STARTED lcoumsCaTRo
mV(ITICAL Cltneines OEC. FROM vERTY. !¢ DATE HoLE 3 /7/?3 a .505//7/93 :
: 17. ELEVATION TOP OF HoLE i i
I THICKNESS OF ovERauRoEw — 18. TOYAL CORE RECOVERY Fon Boming 100 76 5
% DEPTH BRILLED INTO RocK AlA 13. SIGNATURE OF INSPECTOR R A
3. TOTAL DEPTH OF HoLE X ' LU Cotln: T
e v e Il = e
- Py - PO .
— -
. se SAVD.da}P}'.dk. tan, v.Moist 100 OVAFID - Lise : o
y 3 decrensed clay content 155 : A :F
Z PAND ST ST.Clayey. miolt Ik Lan] - |[AFID-NS2 i
10070 ‘ {
= barl lon aud gray : : i F
|2 - 4 - H
dsM . - : .
I , 1007, OVAFID-NE ;
- el @ 2.8 ‘ ;o . N
32 1 : i i B
A OVAFID-MSR | | F
4 SAUD. cbyey 1o woHllec gy, i B B L i g
uatey sedurate:) : 100% OVA FID-NSR ! i E
SC - [ ; . :
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Location: LHAAP-27 South Test Area
Date(s):03/19/93 — 03/19/93
Consuiting Firm: Ebasco

Logged By:

Contractor:

Drilling Method: Hand Auger

Remarks:

ldentification: 275834
X Coordinate: 3036714
Y Coordinate: 374100
Elevation: 185.00°
Datum: MSL

Total Depth: 7.00’
Borehole Dia.: 3.00"

Static Water Level-

SIS
Tl
— < —~
5] o x &
= g HEIEE
= s 1T 4 . - ol & 7o)
~ 219 9 Material Description ol = mog
5 o] o 3 o | 2o
S = = = 5| 6 |c
o sl 218 § AR
3 g g o 2 5 38 Tpe Notes
G 0l nlz O Sla ol
',
/% CLAYEY SAND - tan, very moist _
7‘ SANDY CLAY - tan and gray, moist
lll.ll SILTY SAND — gray and tan, wet, fine grained, slightly clayey
170
160
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Location: LHAAP-27 South Test Areo Identification: 27SB35
Date(s):03/19/93 03/19/93 X Coordinate: 3036556

Consulting Firm:Ebasco Y Coordinate: 374163

Logged By: Elevation: 182.00°

Contractor: Datum: MSL

Drilling Method: Hand Auger Total Depth: 7.00°

Remarks: Borehole Dia.: 3.00” '

Static Water Level:

P
o
r —
© c | x £
—~ ! 8jof
E E’ s |e] ) i ioti 5|2 510
|l 212 9 o Material Description Q s
S e| o4 o |8 2|2 zo
° £ al a 6 < %] - = 8/\
> %gg'o“ ? a 'gEE‘,N Notes
b ool vz o D = | a jad
g SC .
CLAYEY SAND - gray w/ tan mottling, wet
- 180) CL | SANDY CLAY — gray and tan, wet
CH{ cLay - tan w/ gray mottling, very moist, plastic
se increased sand content
SM| CLAYEY SAND - gray w/ ton mottling
SAND — mottled tan angd gray, wet, slightly clayey
10
-170]
20
-160]
[ | J\J—J\\_u__l‘}\
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Location: LHAAP~27 South Test Areq dentification: 275836 VOooU
Date(s):03/19/93 — 03/19/93 X Coordinate: 3036600

Consulting Firm: Ebasco Y Coordinate: 373762

Logged By: Elevation: 183.00"

Contractor: . Datum: MSL

Drilling Method: Hand Auger Total Depth: 7.00°

Remarks: Borehole Dia.: 3.00" :
Static Water Level:

PN
o
g |
Es} ¢ | x £
= e s|e[Rs
= 2 <3 § |e ial Descripti S| = s8R
=<l 2 z 9 3 Material Description NS
Sl ef o8 o |8 5o
5| £|g e 5 5 0 21 <]8A
2]l algl E|2 & O 21 B0 N
L ] 2 ol © o otes
ald3 &2 o) g iz a oy
n L - . L
SANDY CLAY — gray w/ tan mottling, wet, plastic (top 0.5 silty clay)
180 4 increased sand content
SM| SAND - gray, wet, slightly clayey
. CL | SANDY CLaY — gray w/ tan mottling, moist
104
-170)
20
=160
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Location: LHAAP~27 South Test Area Identification: 27SB37
Date(s):03/20/93 — 03/20/93 X Coordinate: 3036751
Consulting Firm: Ebasco Y Coordinate: 373616
Logged By: | Elevation: 183.00
Contractor: Datum: MSL

Drilling Method: Hand Auger

Total Depth: 7.00°

Remarks: Borehole Dia.: 3.00"
Static Water Level:
SN N
S
o —~
© o { x IS
2| |8 o S| Rs
= —|< g E’ 9 3 Material Description o £ (nog
2% ee|d o |8 2| £leo
51 <|9d a 5 < ”n 21215,
> o |g |2 3 O 212 |p Note
o s
a8 88 & |2 2|
CL o
SANDY CLAY — mottled gray and tan, wet (top 0.4" silty clay, wet)
1180 mottled tan and gray, increased sand content ]
CL | SANDY CLAY -~ gray and tan mottled, moist
. 7773 SC SAND — mottled gray and tan, wet, slightly clayey
CL | SANDY CLAY — mottled gray and ton, wet
|
10 ‘f
|
170 {
!
I
t
B I
|
1 I
20 r!
-160] |
%@R
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Location: LHAAP-27 South Test Area
Date(s):03/20/93 — 03/20/93

Consulting Firm: Ebasco

Identification: 275838
X Coordinate: 3036688

Y Coordinate: 373752

Logged By: Elevation: 184.00°

Contractor: . Datum: MSL
Drilling Method: Hand Auger , Total Depth: 6.80"
Remarks: Borehole Dia.: 3.00" '

Static Water Level:

ISP
S
-— c |
o ] x €
SE . e
= ~|E § § 9 3 Material Description o £ (,O,B
c| |- @ Q > )
LT elePl o |O €15 |eo
5 <|al a 5 c 7 21815,
>l al|Egl |8 s O 21 v fle
[ ° k=] o Notes
s a3 &2 S5 |9 Sla |
CL .
SANDY CLAY - light brown and tan, wet (top 0.8’ clayey sand, wet)
tan, mottied w/ iron nodular inclusions to 3.6
-180) increased sand content
. CLAYEY SAND, mottled tan and gray, wet
tan w/ many iron nodulor inclusions
10#
H170] 1
20+
160 1
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Remarks:

’ Elevation (ft)
Depth (ft)
Sample Interval

Contractor:

Logged By:

Sample No.

Water Level

~180)]

170

204

-160)

Consulting Firm: Ebasco

Graphic Log

Location: LHAAP—27 South Test Areq
Date(s):03/20/93 — 03/20/93

Drilling Method: Hand Auger

g[ USCS Code

%o N
i ul o

(@}
—

Identification: 275839

X Coordinate: 3036605
Y Coordinate: 374014
Elevation: 188.00°

Datum: MSL
Total Depth: 7.00°
Borehole Dig.: 3.00" .

Static Water Level:

Material Description

Notes

—
a2
e
—
C
[
-
c
o}
&}
o
—
3
=
2
o
=

Plasticity Index (%)
and
> 0.075mm)

Percent S

(%

Sand FILL - black, water soturated (t00.3') tan, very moist, stightly clayey
SILTY CLAY - gray w/ tan mottling, moist, slightly sandy
SAND ~ gray w/ tan mottling, slightly clayey

SANDY CLAY TO CravEY SAND - ton, water soturated

SILTY CLAY - gray, moist, slightly sandy
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APPENDIX B

SOIL PHYSICAL TEST RESULTS



[ k8889

STIX'108D

HTdVOITddV LON=VN

S3ION
6'8 6000°0
66 £100°0
£'Cl £200°0
€l 2£00°0
61 S+00°0
£'81 £900°0
L0T 8800°0
L0T v210°0
(R 74 L910°0 kN
£91 0T 8'9¢ §°¢T V€200
Xapuj nurg nury 6°LT LT€00
Aonselq snseld pinbry 7T £0¢ 95¥0°0 YILINOYAAH
siseq AIp aImjsiow o, siseq A1p ¢, ‘INFLNOD [ 243 SLO0 00c#
SHILLYFdOYd XAANI HANLSION TVINLVN 1'99 0S1°0 001#
) 866 00€°0 0S#
0°001 0580 0T#
28 VN VN 0°001 0007 0l#
[oquiis dnoin JUSIIJJI0)) JUSIDIJ0) 0°001 oSLb bi#
(828N) waysks uoneoyIsse|) 108 patjiun uonepein Ayuwoyrupy 0001 00S°6 u8/€
VN 1] 0001 0061 ub/E
VYN 0g 0°001 05°LE uwl/1 1
9¢1°0 09 0°001 00°SL uf
Kronserd moj jo SaULY o4 E YHM uu urg 9, Jaury o, wu 9ZIS 2A9Ig
ANVS 4£afe]o umoiq W3y Jpureq Ispourelg piepuels 'S ‘N
|
NOILJRIDSHA ATINVS SHZIS FALLDT LI NOILLALGNILSIA IZIS FT0L1LIVd
£6/0£/Tt d41L3TdNOD FLVAd £6/80/C1 daAIgOd 41va 100-480-988¢£0] UIAHNNN 'O "M
Iy ISATYNY 20/VO £00] AHIIWNN A TJANVS 113 8£0DZIE6] YIHWNN HOf
M LSATVNVY 1LDArOYd €00Z-TOMIN-VIOHT] A1 ATdAVS LOAr0dd woy3uo O VSN LIdr0dd

SLINSTY ANV VLVA DNILSAL TVIINHOILOID

AdOLVIOgVT %OOAOZEUE TVINTNNOYIANG "ONI ‘NOLSIM ‘4 AOY



“18890

SIX108D

AVIDNO LTS 1 anvs | TIAVHD

SUYILIWITIIN NI AZIS NIVYD

1000 100 1’0 I 01 001
7 lllﬁ4' - 1T T T T 1 T T ,}ﬁr o
1 [ ' 1 ' ' | i
f . - IH— m A HE A o
¢ . ' 1 | ) ' i | i
o, (I | (I R I R I
». 1 i I t [ 1 '
.IV£ ”AH Batke i _ T =t 1 - R ¥ Bim I~ 4 - (174
+o | " | | | . |
* ! | ' [ ' 1 t |
- Pk ~FH AT R e
A ) " “ : | | “
i | | ' ' ' ' ' N
' | [ | ' [ i ' i
N ! ! I I (1] o
| | " ” : ” _ !
! | | | ' | 1 1
- HA— " = A os
" /r“ " “ u " ! ”
1 [ 4 3 ' 1 1 ¢
i / T S R A A N R A AR R
) 1 t | ' | 1 1
1t A _ R e e o L IR
| " | " | “ | n
: A = FLHHE I o
— IR 1 O L T os
] h ! : f SR R O N O B W (1 R

YLINOYAAH ooc# o0l#  os# ot Ol# ;75 SN 72 S 41 B B 3
SHZIS JAFIS QUAVANVLS 'S N
£00-8£0071€6 ATJINVS 'TLA ‘€00Z-T0MIA-VIOHT ATJIAVS LDArOUd

JO4d TAYND NOILNIMLSIA AZIS-ATOLLYVd

B B~

o 7w

EEREOURZ -~

AYOLVYO8YT ADOTONHOIL TVINIWNOYIANG "ONI ‘NOLSIM "4 AOY




18891

STX'TOSH

HI1dVIOITddV LON=VN

STION
, 06 01000
L'11 £100°0
$'91 £200°0
[ t4 1£00°0
97 £600°0
T o€ 6500°0
(X33 7800°0
6'8€ Z110°0
LTy 0S10°0 x,
607 1'61 0°0b 9L S0Z0°0 e
Xapu] g nuny 795 ZLZ0'0
_Konselq onsejd pinbr L'8T 9°LS 18€0°0 YALINOYAAH
siseq AIp armjsiowr o, siseq A1p % ‘INIINOD 6'59 SLO0 00Z#
SALLIAIONd XAANI MINLSIONW TVINLYN 818 0S1°0 001#
L'S6 00£°0 0S#
: : $'L6 058°0 oz#
10 VN VN £66 000'C or#
joquAg dnoin waneo) | jusiogyeo) 0°001 oSL'y i
(S2sN) waysAg uoneoyIsse]) j10§ payiun uonepeln | Ayuuoyupn 0001 005°6 8/
VN 01 0'001 0061 R
VN 0€ 0°001 0S°LE WO/ 1
YN 09 0°001 00°SL WE
PUES %p¢ im urw nu % Tourq o unu 3Z1S 9491
Aonsed moj Jo X y0 Aeid w3y Jojeurerqg ljeurerq pIepuels 'S ‘N
NOLLJNIDSIA ATINVS SAZIS FALLOFAAA NOLLNFGNILSIA AZIS ATOILIVd
£6/0£/T1 aaLaTdNOD FLVd £6/30/21 QIAIZOTI A1Vd 100-.80-988£0] YIHNNN 'O "M
IMY ISATVNY OO/VO 900 JFIWNN TTIAVS 1L 8£0DZI€6]  YIAWNN HOf
M ISXATVYNV 1DAr0Ud S00Z-TOMW-VIOHT| a1 ATIANVS LOAr0dd woy3uo] 400 VSN LOHrO¥d

SLINSTA ANV VLVA ONILSAL TVIINHOALOID

AYOLVIOEVT ADOTONHOAL TVINIWNOYIANT ONI ‘NOLSdMm “d AOY



STXTOSO

18892

AVIO ¥O LIS aNvs | TAAVYD

SYALIWITTIA NI AZIS NIVHD
1000 100 10 I

001

[=]
—

J T T T T T T T I.,Ji. O
. 1 Aol ” AR ! “ !
e 1 ' f ' 1 t | t O— ..—..
, : ! ! ! _ ! ! ! H
1 | I At o
. | " " 1T B K T 0T
AN ' 0 1 ' l ' 1 '
s " R y
RNE - - - . -t __ dodat it 0e M
) o “ (R O I T IR 1
+ /a 4HE : “ s o R S op d
| _ | ! " : ! " .
1 [} ] 1 ] i ] 1
= R “ A L os @
N ! " ! " " ! " ! N
" ! ! : ! ! ! _ I
) - ) N ] 1 1 - 1 ] ” ll»llﬂx‘ \” ow r-—
| m N L
- Ti ] T - el T i i’ O\‘ Z
! ! ! : ! : : ! q
11 TN s Tt Bt 1 ot ot A M A A w_
! / : : ! : ! . 1
- = //1.7 L A s ) o6 d
SRR, S o s ) ﬂz/k - _Iu . _l _Il g L 001

Y9LINOIYAAH 00Z# oo:.,* 0S# otH o1# v W8/€  WWE WTULL Wt
SAZIS AdIS QUVANVLS 'S N
900-8€0071€6 A'TdINVS JHH ‘S00Z-TOMIN-VIOHT A'TdINVS LOArOdd

404 AUND NOLLAGRLLSIA AZIS-ATD1LUVd

)

A4OLVIOgVT ADOTONHOAL TVINIANOAIANT "ONI ‘NOLSIM "4 ACY




18893

STX'80SD

419VOI1ddV 1ON=VN

SALON

68 6000°0
11 £100°0
€71 £200°0
Lyl Z€00°0
LY S¥00°0
s6l £900°0
| X44 L8000
9'6C 1Z10°0
9'6T 99100 AN
891 9°0T bLE 0'8T 1£20°0 -
Xapu] nuny nury v ot 7T£0°0
Aronseld anse|d pinbry 8'vT 0ve 9v$0°0 YALIWOYAAH
siseq AIp ammysiour % siseq A1p 9% ‘LNFLNOD 8'9€ SLO'0 00Z#
SHLLYAdOUd XTANI TANLSION TVINLVN ¥'TL 0s1°0 001#
666 00€£°0 0s#
0°001 0580 oT#
oS VN VN 0°001 000°¢ ol#
[oquIAS dnoin JUIIDIJJ20)) JUSIOII30D) 0°001 osLy bit
(S0SN) wojsAg uoieILISSe[) 110§ Payiuf) uonepein Ajuuoyiun 0001 005°6 w8/¢
VN 0l 0001 00'61 wP/€
VN 0¢ 0°001 0S°LE WO/1 1
vZi'o 09 0001 00°SL uf
Kyoysefd mof Jo sauny o4LE UM Wi Jautg o, Ioul % wrw 9ZIS 2A2IS
ANVS £afe[d umoiq 3y Ijaureld Jajourelq prepuels 'S ‘(]
NOILLJDIDSAd ITJAVS SHZIS JALLDF 44 NOLLNGNLLSIA JZIS FTOLLIVd
£6/0€/T1 aa131dN0D 31Vd £6/80/C1 QaAIHOTY 41vd 100-.80-988£0] VIFANN O M
M LSATVNY 00/vO 800] JAGNNON ITJANVS T1d 8€0DC1£6] AAGWNN GOf
M LSATVNV 1031f0dd LOOZ-TOMIN-VIOHT| "d’THATdNVS LOF0dd woy3uoT 0D VSN 10d0dd

SLINSTY ANV VLvd DNILSAL TVOINHOZLOdD

AYOLVIOEYT ADOTONHOIAL TVININNOIIANT ONI ‘NOLSIM " AOY



“18894

STX'80SO

AVIONO LTIS ANVS TIAVYD

SUALINWITTIN NI ZIS NIVID
1000 10°0 10 I 01

0ot

Y3LIWOYAAH 00Z# 001#  OS# ocH ol# v W8I Wb/ WTUL
~ S3ZIS ATIS AYVANVLIS 'S 11
800-8€0971€6 ATdINVS TLH ‘L00T-TOMIN-VIOHT A TdNVS LOAr0dd

A0 AAUND NOLLNGRLSIA FZIS-ATOLLYVd

- 1Ty [V T T T 7 i i i
' t i 1 1 [ ' |
¢ ) ' i ! 1 1 !
t ' | ' ' ' ' |
» ' 1 ' | 1 | ' |
-~ - — —_ -1} 1 i 1 1 I i H
T I ! CU o T
s 1 1
0.,, ] ] | t ] | ] b
* ! 1 ' f | ' 1 |

~ i 1 1 1 1 1 ' t

i }'4.../1.. - T T T T T T T 1117

« I v ! ) ) i I |

/0 i 1 3 1 1 1 ) [l

— [ ' ' ' ' 1 [ 1

1 1 1 | | i ] '

_ 1 1 { L ! 1 1L

l/ 1 1 | [ | 1 | 1

e [ 1 | t 1 1 1 |

J 1 ) 1 ' 1 t ' '

= | ' ' ' ' ' '

L | ) 1 i 1 [ 1

b AR et e i . T T - t t 11111

1 { | ' 1 t | |

) ' 1 ' | ) ' '

1 ' [ | ' 1 [ 1

' [ | 1 ' | 1 |

- [ I S o ! ! L R ! ' ! O )

i [ 1 - T ] [ \ '

' | | [ ' [ 1 '

1 i 3 1 ' 1 1 1

! 1 ' | ' t 1 I

| ' 1 1 ' ' t '

— ] —4-1ld 4y + -1 -1+

' 1 i ' 1 i ' '

i l 1 | 1 [ ' '

| | ' ) 1 [ i 1
! + t 1 ' 1 1 1
b | i ¢ 1 ' 1 | 1
T 171 T J ) i V o 171
! | | ' ' 1 1

) ' 1 ' ) ' i t
' 1 ' 1 | ' ' '
! i ¢ | 3 | 1 1

s 1 4 ) T D S8 4 i 1 - SN (SR I G S U ¥V U | NI Y 4
' ! 1 t 1 ' 1 3
) ' 1 ) | [ i ‘
' i | ! 1 | 1 t
' ' ' | t | 1 [
[ 1 1 ! ' ' | )
- 1 T L4 1 | i R i 1
i ] t 1 | ' 1 :
! b i ! ( ( | )
i ) ' v l i ' '
ﬁ | ' 1 ' ' i ' '

b=l b L.l til.L L e | [ - Y = B — i

01

114

0s

09

0L

08

06

001

R 2@~ XD~

oz @

AREOUORZ -

AMOLVYOEVT ADOTONHOIL TVINIWNOYIANG "ONI ‘NOLSIM "4 ACY




18895

STX'€0SD

F19VOI1ddV LON=VN

SHLON
£6 60000
911 £100°0
ySl £200°0
Sl Z£00°0
6'Ll Sy00°0
0T £900°0
0'€T L800°0
Y4 Zz100
: 897 99100 N
1'81 1'81 T9¢ £6C 1£20°0 N
Xapuy] g N - 83 T2E0°0
Auserd anseld pinbi] VLT 9'¢6¢ 90’0 VILINOIAAH
siseq AIp 2Imsioul o siseq AIp 9% ‘INFLNOD 114 SLOO 00Z#
SHILLYAJOYd XIANI TINLSIONW TVINLVN S'v9 0si°0 001#
866 00£°0 os#
666 0580 0c#
38 VN VN 0°001 000'Z ol#
[oquAg dnoin wapogee) | juatoigyeod 0°001 0SL'y Vi
(SOsN) waskg uonealyisse[) [0S payIuN uonepern | Apuuojiun 0°001 00$°6 u8/€
YN 0l 0001 00°61 ub/€
VN 0¢ 0°001 0S'LE ul/11
9¢1°0 09 0°001 00°SL uf
Kyonserd mof Jo sauy 940y Yum - u Touig % Jaurg % wur 3Z1S AA3IS
ANVS Aake[d umoiq 3y Jojeurel( Jojeurer( prepuels ‘S ‘M)
NOILLdRIDSAA d1dAVS , SHZIS HALLDHAdd NOILLNGRILSIA 9ZIS 1011 Vd
£6/0¢/T1 d4137dN0D H1LVd £6/80/T1 AaAIgOTd 41vd 100-,80-988€0] YIHNAN 'O 'M
Iy LSATVNVY 20/VO 010] JIGNNN ATJANVS TLH 8£00C1£6]  MIFGINNN FOf
aMm LSATVNV LOI(OUd 600Z-10MIN-VIOHT| a1 TdNVS 1D9f0dd woy3uoT 30D VSN Lodro¥dd

SL1NSTI ANV V.LVd DNILSHL TVOINHOALOID

|

ANOLVIO0ogYT ADOTONHOEL »_<HZm§ZO&H>Zm "ONI ‘NOLSEM “d A0




18896

STX'€ISD

100°0

~ AVIO YO LTIS | ANVS TAAVED

SYALAWITTIN NI IZIS NIVHD
100 10 1

(=]
—

001

YILINOYdAH 00Z# 001#  OSH 0z# ol# v W8/ Wbt
SAZIS ATIS QYVANVLS 'S N
010-8£09T1€6 ATIINVS 1L ‘600Z-T0MIN-VIOHT ATdINVS LOIrOdd

YO0 TAUND NOLLNILSIA AZIS-ATDILYVd

wC/l

“TTrUrrT T T T T ar- 7 T

1 ' ' ' 1 1 1 1

| i ' [ t ' t V

1 t ] ] 1 t ] 1

' ] ] ] [ 1 | 1

-4 I R I 1 1 — e — -1 [ U GE— i 1 44

1 1 ' 1 ! ' | '

' | | ' ' 1 ' '

1 ¢ 1 i 1 ' 1 1

/,0 t 1 ' 1 ' i 1 '
N ) ' | ' ' I ' 1
-l A T mT+——1"""1" "7 -7 T v T =1
/a ' [ ' ' | ' [ '

1 ) 1 t ' | [ |

/ 1 1 | ' ' ) ' '

) ' | ' 1 | ] |

M. . Y I i 1 L I Y Y U 0 FY

t 1 | i ' t i |

/ i ' | | ! 1 1 |

/0/ ! 1 t ' [ 1 ] '

N ' 1 ) ] [ | 1 !

<! i | [ ! ' 1 1

- T T T T T 1

J 1 ) 1 ' 1 1 '

[ 1 ' ) [ ' | [

1 1 | | [ 1 ' 1

! ¢ | i | | 1 |

U . - ! ! | _ ] ! 1 ' i i3
1 [ i - i i 1 ) i

' 1 ' i ' ' 1 '

| 1 1 ) i 1 ' 1

! 1 + 1 1 ! [ 1

1 ' 1 | 1 3 t ¥

b -1 -+ [V SV S bo—— B +
' t ' | ) ' 1 1

! ] 1 | | 1 1

) ' ' 1 ' t |

1 | ' 1 | t t ‘

! | [} 1 i ] [ i

- 1 i - i B B R T T

1 ) 1 1 ' | | |

| ' i ' 1 1 1 '

' 1 1 ' 1 ' ' '

! | 1 1 b i i 1

| 1 PR 4. : PO G 1 . JERY SN FY )
! i ' [ 1 1 1 !

' 1 | [ i ' | i

' ' 1 1 I f ' |

1 1 ] | ' ) ' l

t ' ' | 1 1 | )
M T T T -1 T "1 T 17711711

| 1 1 [ t | ' '

t ' ) | | 1 | !

' ) 1 ' | t ' '

| [ ' 1 ' | ' '

. L u w- w118

0l

174

0t

N\
11 0P

09

08

06

- 001

M BE=0OD

I A -

R EORZ -

AYOLVIOEYT ADOTONHOIL TVINTIWNOYIANT "ONI ‘NOLSIM 'd AQY




18897

STIX'¥OSD

219VII1ddV LON=VN

SALON
Ts 01000
v'L ¥100°0
98 £200°0
01l ££00°0
£El 9%00°0
Syl ¥900°0
691 06000
£61 $T10°0
L'1T 69100 %
TT 662 1'Z€ 0¥ 9€70'0 AN
x3pu] nuny nun ¥'97 6Z£0°0
Ayonseld onseld pinbr] 9'87 (43 6v10°0 YALINOYAAH
siseq AIp aImsioul %, " siseq AIp % ‘LNILNOD b€ SLO'0 00Z#
SALLYAJOYd XIANI TANLSION TVINLYN ¥'09 0s1°0 001#
_ $'66 00£°0 0Si#
L'66 058°0 0zT#
WS VN VN 8'66 000'C ol#
[oquiAg dnoin JURI1JJ0D) JUAIDILYR0D) 0001 osLy bt
(S0sN) weisAs uoneoyisseld (10§ payiun uonepesy | Ajuuojiun 0°001 005°6 u8/€
VN 01 0°001 00°61 ub/E
VYN 0€ 0°001 0S'LE W11
6¥1°0 09 0001 00°SL uf
Ayonserd mo[ Jo soUY %y PIM o Uty % UL % o 3ZIS 3A3IS
ANVS Ljis umolq 13y Jajourel(] Jopurld pIepuels 'S M
NOILIOSAd ATIAVS SIZIS AALLOIIIH NOLLNGRILSIA FZIS FTILLYVd
£6/0€/T1 adig1dNoD 3LVa £6/80/C1 aaAIHOTY 41vd 100-,80-988£0] YAEWNN ‘O "M
dmd LSATVYNV D0/VO z10] JIGNNN ITJNVS TLH 8€0071€6] AIATWNN GO
am LSATVNY 1O3(0¥dd 110Z-10MIN-VI0HT] a1 ATJNVS LOI0Yd woy3uo] 40 VSN 103104d

SLTNSTY ANV VLVA ONILSHL TVOINHOZLOHD

AMOLVIOEYT ADOTONHOAL TVINIWNNOYIANA "ONI ‘NOLSIM "4 AOY



718893

STIX'¥3SO

100°0

- T 1TI'T7 ] 7 T i T T H

) 1 ' | ' 1 i '

i i 1 1 t 1 1 i

! ) | § ) i t '

| ] ' | | ) | '

[N S S SV S N U 0 1 " JEN RS U S Y 0 1 L L L4

e ' | ' ' 1 ' ' '
(2% ' ' 1 ' 1 | | '
\4 - 1 ] | I | | t !
‘9. 1 1 1 | 1 ) 1 !

/’ 1. . 3 - ¢ 1 ' ) 3 ) _ r_ |

1 T 1 - - T =~ """ 1 '

’/ 1 1 ] 1 ] ] I +

/0/ ) 1 ' I ) ! ' )

| ] 1 ' 1 ' I 1

0/ 1 ] | 1 ' ' 1 !

- 1+ PR Y Ly.. 1 1 RN P S| I} i [ i
/0 1 t | ¢ 1 | ' ’

|- ) 1 1 | | ) !

! I J ] | ] ¢

1 i ! 1 [ 1 ] 1

_/ ] i ' 1 ' ' '

Ittt ARAEEEE A 1 —_ Tt lam - L 1 e -1 '

' ' ' | h 1 ' '

' [ ' ' l | ' 1

) | I \ ] ' 1 1

! | ) 1 | i ] i

- ———— ! ! ! LR L} | p— SULE S G 4
i 1 [ - e | i i i

+ i 1 t ) ¥ 1 +

) ' ' ' ' I ' '

' 1 1 ) b ) b )

i ' 1 ' ' | ' |

[NV SN I e S WO SO — I I (SRR APRPP S S +

' ) ' 1 ‘ | '

| | | ' i i ' !

| ! 1 | ' 1 t '

i t [ 1 1 t 1 (

' | | t 1 ' | .

R e T B 41 1 i B I T -1l :

' | ! ' ! 1 ¢ 1

' ' | [ ' 1 ' [l

1 i [ 1 ' t ' '

) ! i b | ' 1 !

~1— 4 3 L — : D O T R | Y - 2
t ) ' 1 ' 1 ' ;

| ' ' 1 | ' ' 1

' | ' ' 1 ' ' '

1 i i ' ' ' | '

t 1 1 | ' 1 1 t

- | T - T°1°rrn o 1 i Dt § A -y T i

' | 1 ' I 1 1 '

1 ' ' ' | ' ) '

) ' 1 ' ' ' 1 '

) ) ' 1 ﬁ | 1 ' :

P (R B O R S U 1 1 g - w Ll .rullil - [ T

Av¥olms | anvs | TAAVED |

SUALAWITTIIAN NI IZIS NIVHD
100 1’0 1 0l

001

Y4LINOYJAH 00C# 001#  OS# 0tH ot# v W8/€  WbE WTLE Wt
SHZIS IATIS AQUVANV.LS 'S N
Z10-8€0971€6 ATJYVS TLH ‘TT0T-I0MIN-VIOHT ATdIAVS 1Ddr0dd

Y04 FAUND NOLLNENRILSIA AZIS-A'TOLLYVd

0l

\[4

0¢

0$

09

0L

08

06

00t

M 2R~ X

o= Z R

EREORZF

AYOLVY0dVT ADOTONHOAL TVINTWNOYIANT "ONI ‘NOLSIM "4 AOY




18899

STIX'$OSD

ATIVII1ddV JION=VN

STLON
9 01000
8L $100°0
1'6 £200°0
01 ££00°0
911 94000
I'bl #9000
(a3 1600°0
6LI LZ10°0
<0z 1L10°0 AN
LTl £02 0'€€E S0 Th20°'0 >
Xapu] nun g L'1T 0v£0°0
Ayonseld onseld pinbry 8'9Z The SLY0'0 | YALIWOWAAH
siseq AIp JInJSIowI o4 siseq AIp % ‘INZLNOD 0'ZE SLO'0 00Z#
SALLYAJONd XIANI TINLSION TVINLVN 0°'€9 0S1°0 001#
6'86 00£°0 0S#
666 058°0 oz
S VN VN 0001 0007 0l#
[oquAg dnoin JUSIDIIIR0D) JUSIOLJR0D) 0°001 osL'V v#
(SOSN) wsAg uoneslyissel) Ji0g payIuN uonepesny. | Ayuuojiun 0°001 00S°6 u8/€
VN ol 0001 00°61 Wb/E
VN 0g 0001 0S'LE W11
£11°0 09 0001 00'SL uf
b_o_amm_m BO— .uo mosnw .X.Nm —EB wuw .55 3 % uoE g1 % 10104 oN_m o>o_m
ANVS £a4ejo umoiq 3| Japurel( 1jpeuURI] prepuels 'S ‘N
NOLLIYOSHd A TJNVS SAZIS JALLOT AT NOILNERI1SIA 3ZIS AT1JLLIVd
£6/0€/T1 ga13TdN0D FLVd £6/80/Z1 aaAIZOT J1vd 100-,80-988£0] WALNNN 'O ‘M
I ISATVNY 00/VO y10] AIGNNN TTINVS 1L 8€0D71€6] UHIWNN HOI
aMm LSATVNY 133roud €10Z-10MIN-VIOHT| A’ A1dNVS 1Odrodd woyauoT 300 VSN LOdf0ud

SLTNST ANV V1Vd DNILLSHL TVIINHOZLOdD

ANOLVYOEVT ADOTONHOHL TVINIANOYIANT “ONI ‘NOLSIM “d A0¥




18900

STX'§0SO

1000

_AVIDY¥OLTS aNvs B TIAVEO ]
SYHALAWITIIIA NI 3ZIS NIVYD
100 1'0 1 01
- -7 J T T 7 T i T T
Tl S R - ! e R B
*1- L N " _" “ __ ” “ | '
. ! ! ! " : | : :
- Sespeeal o4 | T T T I R ! __
EREE ! | “ ! “ " "
e : IO 1 O m
A " " “ 1 1 t ”
' I 1 ] 1 ] ] ]
] ] ] I 1 ] | '
— - 1t ! ! S SO 1 B § [ IS 1 N Y Y !
: /" " ! ! : : :
] ; ] 1 t 1 “ “
! ! ! : ! ! IR
a 11 A 177" T M | I T - bh 1 1t
AR NERIL [ T I

YILIWOUAAH

00Z# 001# 0s# oc# ol# v#  u8/¢
SAZIS IAAIS QYVANVLS 'S N

wP/E

p10-8£0971€6 ATIVS TLA ‘€10T-TOMIN-VIOHT ATdINVS LOAr0Ud

04 IAUND NOLLNARLLSIA AZIS-A1O11LYVd

« /11

wf

0l

0c

0t

> o

0s

09

0L

08

06

001

B BR=0ODIH

b= Z WX

O Z e

AYOLVIOEY1 ADOTONHOAL TVINANNOYIANT "ONI ‘NOLSIM "4 AOY




S$TX'908D

o
< A79VOI'TddV LON=VN
op] )
w0 SALON
>
43 0100'0
%Y $100°0
$9 $200°0
LL £€00°0
06 LY00°0
0l 9900'0
S'11 7600°0
0'pl 6210°0
$91 vL10°0 AN
08 81z 8°67 L'Ll SHZ0'0 x
xapy| ity yung 061 SYE0'0
Anseld snseld pmbrg 1'9Z 1T 18¥0°0 HILINOYTAH
siseq AIp Imysioul % siseq A1p 9% ‘LNALNOD LT SLO0 00T#
SHLLIFIONd XIANI FINLSION TVINLYN 1°6€ 0s1°0 001#
£66 00€°0 0S#
0001 058°0 oz#
oS VN VN 0°001 000°C 0l#
Joquig dnoin wagyee) | Iusronyze0)d 0001 oSL¥ bt
(SOSN) wasAg uonedyIsse[D [10S payIun uonepeln Apuuojiun 0°001 00S°6 u8/€
VYN i} 0°001 0061 JP/E
£01°0 o€ 0°001 0S°LE uT/1 1
200 09 0°001 00'SL uf
Ayouserd mof Jo sauly 9%$T Y ww 1301 % Jaul % urw 9ZIS 9A3IS
ANYVS Ao umolq Y3y Jojowrel(] kpurlg plepuels 'S ‘(]
NOLLARIOSAd ATJNVS SHZIS FALLOTIAT NOLLAGRILSIA FZIS FTOLLYVd
£6/0€/21 AaLITdNOD ALVA £6/80/Z1 AIAIFOTY 41Vd 100-£80-988€0] WIAGWNN 'O "M
AMd ISATVNV 20/VO s10] YIGNNN FT1JNVS 113 8€00Z1€6| JHTNNN FOf
am ISATVNV LOArodd P10Z-10MW-VI0HT] a1 ITJNVS LOAr0Ud woy3duo FO VSN 10Ar04d

SLTNST ANV VLVA ONLLSAL TYIINHOALOdD

AdOLVIOgVT ADOTONHOAL TVINFANNOYIANT "ONI ‘NOLSIM "4 A0Y




018902

STX'92SD

AVIO¥O 1TIS * aNVSs TIAVED B

SUALFAWITIIN NI AZIS NIVID
1000 10°0 1'0 1 o1

T T T
' 1 1

) | 1

¢ OI,IIO/‘/ ) ) I
. 1 1 i
[ @ ! ! 1

e ) 1 |

1 | I

1 ! )

~—| ) 1 1

l 1 1

T T T

~d b I 1

- ) !

' |

[ l

L 1

[ |

l !

1 I

' )

1

T 1 T
1 | 1
i L] |
1 1 !
1 | 1
i Il 1
! b '
1 I ]
t 1 i
1 I |
i I 1
T T T
I ] |
1 | 1
¥ 1 i
| | |
1 1 1
t i |
] ' 1
! 1 1
I I I
1 i |

1
! [} 1
1 3 i
i I !
! 1 i
| 1 ]
I ] ]
1 i 1
] 1 1
1 i ¥
1 | 1
1 1 !
¥ ] 1
1 ] ]
i i 1
] [} ]
) 1 [
I [} 1
I 1 1
i 1 1
1 ) 1

4
1 ] !
1 1 '
[l 1 !
I ] '
t 1 I
T T T
' ' 1
! 1 !
| | i
) i 1

T
I
i
|
|
i
)
I
1
|
|
T
|
1
]
|
1
[l
!
t
1
t
I
[l
|
]
]
]
I
1
!
|
|
]
1
I
[}
I
i
1
i
|
'
i
|
'
1
[}
T
]
1
|
1

]
1
1
i
1
t
!
I
|
]
1
t
1
1
1
1
'
1
1
1
N
[}
1
I
t
1
1
!
¥
1
|
i
|
T
|
[}
1
]
1

J

|

.

Y41INOYAAH 00Z# 001#  OS# oT# ol# b W€ WWE WTULL Wt
SAZIS IAFIS QUVANVLS 'S 1
S10-8€0971£6 ATAINVS TLA ‘PI0T-TOMIN-VIOH'T ' TdNVS LOAr0Ud

W04 FAUND NOLLNGRILSIA AZIS-ATO1LYVd

0l

07

1113

oy

0s

09

0L

08

06

001

B BRI

o= Z @ X

RO EZ -~

AYOLVIOEVT ADOTONHOIAL TVINIWNOYIANT "ONI ‘NOLSIM "4 A0




018903

STX'LISO

41dVII1ddV LON=VN

SALON
6€ 0100°0
'S #100°0
¥'9 2000
9L ££00°0
8’8 L$00°0
€11 $900°0
gzl 2600°0
0'SI 8710°0
vLl £L10°0 AN
¥'T LT 862 661 200 >
Xapu] nung g 112 0vE0°0
Ayonseld snseld pinbr] 9°0¢ [R74 LY0'0 YALANOYAAH
. siseq AIp dsmysiowr 9, siseq AIp % ‘LNZLNOD 167 SLO'0 00Z#
SALLIAIONd XHANI TINLSION TVINLYN 91y 0S1°0 001#
, 866 00£°0 0S#
0001 058°0 oc#
NS VN VN 0001 000'C 0l#
[oquAS dnoip wadgje0) | Iusronye0) 0001 0SL'y pit
(SOSN) wasAg uoneolIsse[D [10§ Payiun uopjepeln Ayuuoyiun 0°001 005°6 W8/€
VN 01 07001 00'61 WP/E
L60°0 0 0001 0S’LE WL L
L61°0 09 0001 00'SL uf
Ayopseid mo| JO saul %67 im wu ULy % Ioulg % urw 9ZIS 9A3IS
ANVS Ais umoiq Y3y juelq Jnpueld prepuels 'S ‘N
NOLLANIOS3d I1dNYS SAZIS AALLOTI4d NOLLNEMNLSIA FZIS FTO11AVd
£6/0€/Z1 aaLaATINOD F1LVa £6/80/Z1 qaAIIOTY ALvVd 100-,80-988£0] WIHWNN 'O ‘M
AMY ISATVNY 20/VO 910| JIGWNN TTJANVS TLH 8£0D71£6] HIINAN HOf
am LSATYNV LOA[0¥d S10Z-10MW-VI0HTl "a’1 TdNVS LOH0¥d woy3uo] 400 VSN 1Odf0ud

SLTNSTI ANV VLIVA ONILSHL TVIINHOEL10dD

AdOLVIOEYT ADOTONHOAL TVINIWNNOIIANT "ONI ‘NOLSHM d AOY



(618904

STX'LOSOD

AV 40 LIS , aNVS TIAVED B

SUHIALAWITTI NI IZIS NIVID
1000 100 1'0 | 01

001

—t .

ol

0T

o€

oy

0§

09

0L

/

08

T
1
1
1
]
1
1
]
|
1
i
T
¥
|
i
I
]
!
i
)
|
1
t
1
!
|
1
|
!
1
i
|
|
|
t
[
1
[}
1
!
1
|
|
i
|
t
L
]
i
|
|
1

r-—-—=<--=-=-=r-~-"~"~"7"="°°° ;y’.‘""---’——'—-—--"---—-

/. S

YA LINOYAAH 00Z# OO0l#  OS# ocH# 014 p# W8/ WWE WULL Wt
_ SHZIS FAHIS MIVANVLS 'S N
. 910-8£09T1£6 ATIINVS LT ‘ST0T-TOMN-VIOHT ATJIAVS LOAr0odd

YO0d HAYND NOLLAIRILSIA AZIS-ATOLLYVd

06

4L oot

B DR DX

[ AN -

e ORZ e~

ANOLVYO0EVT ADOTONHOAL TVLNTANOYIANA ONI ‘NOLSIM "4 AOY




STX'10SO

A1dVII1ddV LON=VN

 lgn}
&
= SILON
8 }
[
< ¥'1Z 6000°0
672 Z100°0
0'SZ 1200°0
79T 0£00°0
£LT Z¥00°0
L'6C 6500°0
60€ £800°0
TEE S110°0
(R4 9510°0 AN
692 [ 174 VLY 9°GE 61200 "
Xapu] yung nung 1°6€ £0£0°0
Ayonsed anseld pinbi] 861 S'1¥y oo YILIWOYAAH
siseq AIp oInjSiow 9, siseq AIp % ‘LNILNOD 98 SLOO 00zZ#
SALLYFJOUd XTANI TINLSIOW TVINLYN 86L 0S1'0 001#
(A2 00£°0 0S#
_ L8 058°0 0T#
10 VN VN 1°06 000'C 0l#
JoquiAg dnoip WBIOYJR0) | IWIIDLII0D 66 osSL'Y )
(S0sn) waisdg uoneonisse[) {108 payIuN uonepeln Apuuojiun 0°001 005°6 W8/€
VN ol 0001 00'61 Wb/E
VN 0f 0°001 0S°LE WO/ 1
660°0 09 0001 00°SL uf
pUes %7y PuB [9ARIS %G YuMm wuw ULy % nuj % i 9Z1S AA3IS
Ayonsed mof Jo Ay umolq a3uelo Jopeumrlq J3jourel(d prepueiS 'S ‘N
NOLLINYOSHA T TJAVS SAZIS FALLOF AT NOILNERILSIA FZIS ATOLLIVd
£6/1€/T1 aiI13TdNOD HLVA £6/80/C1 AIAIIOT 41Vd 100-,80-988£0] YIHNNN 'O M
Amd ISATVNY DO/VO 100] YFINNN FTIAVS 113 850971€6] VIINAN HOf
am ISATVNY LOFrOUd 100Z-Z20MWN-VI0HT| A1 ITJAVS LDd0dd woy3uo 900 VSN 1OArOUd
SLINSTY ANV V1VA ONILSAL TVIINHOAL1OdD

AMOLVIOEVT ADOTONHOAL TVINIWNOIIANT ONI ‘NOLSIM "4 AOY




STIX'10SD

“13906

AVIO YO LTIS ] anvs TIAVHD

SYILAWITTIN NI ZIS NIVHD

1000 100 o | 001

(=
—

7 ITh T T TV T T 7 T O
_ i _ N _ ” "
T “ e i e o A AR AN LI
" " ” " ” “ ” \ H
| " " | | " “ " 0z o
- -1 1 T T 1 T T T "1
. 1 “ LT L :
¢ * o 1 | ' 1 1 1 1 l m
. ) [ = m/ - - m . m “_ S _rv “-‘!IIL_ — n.w - " Om 3
. 1 | | I 1 1 1 1
e . " " | | I | A
) D N B 1 11 ” O O Y R PV
« ' 1 ' | ] | | 1
NEt " \ \ | ! ” -
- ~b e " X e I I S8 B B 1 N
n " “ “ “ “ “ " N
" " __ _ " ” : “ I
: - =TT _ S e et L A RO
" / | | : _ ” | |
AN " CUE L L L
I I | | | | T 1 % N
" . " " _ “ | _ c|
T A u e o B B A R R H AN B
| | | | _ _ _ _ ;|
“ " T . " " | " " c|
—t AL e S 8 S 1 I S TR
t i i h o] ¢ ' 1 1 '
! ] ] T~ 1 1 b 1
T | S T
S RN . (g 1 L S D ) I. . _— . . oo—

)

YILIWONAAH 00T# 00I#  OSH# oTH ol# v W8/E WP/E WU
SAZIS AATIS QAVANVLS 'S N
100-8S0DZI€6 ATIINVS TLH ‘T00T-T0MIN-VIOHT A'TdINVS LOIrOdd

VO HAUND NOLLNGRILSIA 3ZIS-ATOLLYVd

AYOLVYOEVT ADOTONHOTL TVINIANOUIANT "ONI ‘NOLSIM "4 A0Y




18907

STIX'TISO

A1gVII1ddV LON=VN

SALON
sl 6000°0
0Ll £100°0
612 7200°0
v'¥T 1£00°0
$'6C Zv00°0
£EE 850070
I'LE 1800°0
L'6€ Z110°0
: SEy 0S10°0 N
6'€E 07T 6'SS 9'8p $020°0 N
xapuy g g 98 SLTO0
Ayouseld anse|d pinbi] 6°8C S'LS ¥8€0°0 VALINWOIAAH
siseq AIp aImsioul %, siseq AIp 9% ‘LNZLNOD 8L $L0°0 00Z#
SALLYAJOYd XAANI TANLSION TVINLYN 9'06 0S1°0 001#
8'86 00€£°0 0S#
566 058°0 0z
HO VN VN 6'66 000°C 0l#
[oquAg dnoip WAI0LJe0) | JUAIOYJ20D 0001 0SL'Y v
(SDsN) WeisAs uonedYISSE[D [10§ PayIuN uonepesn | Ajuuojiun 0001 005°6 u8/€
VN 01 0°001 00°61 uP/E
VN 0f 0°001 0S'LE WY1 1
VN 09 0°001 00°SL uf
puBs %S [im ur 10U1 % Joutg % wu 9Z1§ 2A3IS
Ayonserd ya3iy jo AyIO Aeid Jopwrel( J9urelq prepuels ‘S ‘N
NOLLJRIOSAA ATINVS STZIS AALLOF AL NOLLNENILSIA 3ZIS TOLLYVd
£6/1€/21 JaLa1dnwoD ALva £6/80/C1 QIAIIDTY ALVd 100-,80-988£0] YIHWAN 'O "M
dMd LSATVNV D0/VO £00] WIGWNN TTINVS TLH 850DZ1g6] WTGWNN F0f
am LSXATVNV LOArOdd £00Z-Z0OM-VIOHT| "d’TdTdNYVS LOF(0¥d woy3uo] 400 VSN LOAr0Ud

SLINSTY ANV VIVd DNILSHL TVOINHOALOdD

AYOLVI0dVT ADOTONHOAL TVINGNNOYIANT ONI ‘NOLSaM "4 A0




STX'TISD

718908

| AVID YO LTIS anvs ] THAVED

SYALIAWITIHA NI FZIS NIVIO

100°0 100 10 I 01 001

T “ T T T e
HHt 1 “ A H e R o 1
: 1 " " (N R R H
*-, “ " " ! " : " _ O
e “ _v ” T " TTTTTTITI %
/ “ f | " “ | ” “ q
. .i..'/... 4 - .h‘ " " " " “ m, e m |l Om >)

A o | LU

/v ! ) ' ' ' 1 t . i A
T B 1 - ] 1 O N LS W 1 A S -
// " " " | (A d
N R B S o B B R A e L e i o 1 R R L
/ " " " ” “ ” " ” N
=4 ] | | [ A I
Bl T _ i et e it Y R W A I
L m A T N
T T T T T % N
Wi " | | (R a
RN W — H __ l‘“ — — ‘l“», X ” 1L_ — 1 - »_ Ow U
; | “ _ . _ _ _ |
HIRNS " | S A a
e A tHH B L 1 O S B e e (R I

- eI iy L

YILIWOYAAH 00C# 00I#  OS# 0cTH 014 v W8/€  WWE WTULL Wt
SHZIS HAFIS MIVANVLS 'S N
£00-8S09Z1€6 ATdINVS "TLA ‘€00Z-TOMIN-VIOHT A'TdINVS LOArOUd

A0A FAUND NOILAGRLLSIA AZIS-H'TOLLUVd

ANOLVYO0IVT ADOTONHIAL TVINTANOIIANT "DNI ‘NOLSIM “d AOY




STX'€2SD

J19VIlT1ddV LON=VN

718909

SFLON
8Tl 6000°0
951 £100°0
91z 72000
The 1£00°0
T6L Tr00°0
Tye 8500°0
T6¢ 0800°0
R4 8010°0
€S 6£10°0 AN
9T 11z €Ly 9°09 9810°0 e
Xapu| nurg nuny 619 1920°0
Aonseld ansejd pinbr 1'0€ 1'€9 $9¢0°0 YALIWOYAAH
siseq AIp aunjsiow 9, siseq AIp % ‘LNALNOD SEL SLOD 00Z#
SHLLYAJOYd XAANI TANLSIOW TVINLYN 9.8 0S1°0 001#
£66 00€°0 0S#
6'66 0580 oz#
10 VN VN 0001 000°T ol#
[oquAS dnoin JUSIDLJ0D) JUSIDIY0D) 0001 oSL'v i
(SOsN) wasAs uoneayIsser) (10§ payrun uonepeln Ayjuuojiun 0°001 00S°6 w8/€
YN 01 0001 00°61 ub/E
VN 0f 0001 0S'LE W1
VN 09 0001 00'SL uf
PUES %97 M wuw Toul % 10urq % uru 9ZI§ 2A3IS
Ayonseld mop Jo A V10D Aeid 33y Jsurld . Jarpumld prepuelis 'S (1
NOILLINIOSAA ATJNVS SAZIS AALLOTIIH NOLLNERLLSIA GZIS 10114 Vd
£6/1€/T1 aalaTdNod ALvd £6/80/C1 aaAIgOTd 41Lvd 100-2,80-988€0] YALTNAN 'O "M
dMd LSATVNYV D0/¥VO 900] YAGWNN FTINVS 11T 8500Z1€6] AITWNN HOf
am LSATVNV LOHIOYd S00CT-ZOMW-VIOHT| d’TATJNVS LOIFOHd woyduoT 400 vSi LOdI0dd

SLINSTY ANV VLVA ONILSAL TVOINHOE10dD

ANOLVIOEVT ADOTONHOAL TVINTANOYIANG "ONI ‘NOLSIM "d AOY




718910

D IA Lo

100°0

AVIONO LTS anvs

TIAVYED

|

SHALANWITIIW NI 3ZIS NIVHD
100 10 1

01

- B e i — : T ; ; -
1 ¥ i 1 _ ¥ 1
| ) \ i ' 1 s
1 | ' | ' ) )
1 l f ) | ! |
e f e L FR 1 . 1 1 — L
) I 1 ' v 1 )
' ' 1 ' l 1 '
i ' | : | I .
' ' \ 1 | t 1
[ i 0 ) 1 1 1

OB B ¥ . 44 - [ s e i i

' | ) | 1 } i
! ' ) | | | 1
// i 1 f \ 1 1 |
i ] ' ' t 0 )

. v/ L ) L o i T ..
) | t ' ' 1 '
/‘ ' ) ' 1 § 1 '
' ' ' 1 1 1 i
] ¢ t ll [l | 1
/‘ [ 1 1 | ' ' 1

o / - 1t T 1 1 o el e e H-——t--11-

| i 1 ' i ' '
' ' 0 1 1 ' '
) | i ' 1 | 1
' 1 ' ' ' ' 1
. ) | ] ! A ' |
| 1 [ T ) [ | |
i [ ! ' [ 1 1
1 b 1 1 1 1 1
1 b | 1 | 1 1
t ] ] 1 1 1 ]
d- 4. S N O - I RS DO O —
’/0., ' [ ' t ¢ ' f
e | i | ) ) ' [
~ i i [ ' ' 1 )
) i ' ' 1 ' [ 1
N 1 ! 1 i | | 1
R SR R Bt o . ; e A I et g St
Mo | ' 1 | 1 |
1 ) 1 | ' ¢
i ) ' | ' 1 )
1 t ' t ' | )
L [ T 1 0 I UV SR SRR MRV B L i} Y S 4 i
' 1 | ! ) ) l
1 | 1 ! i ) )
1 1 V ) l | 1
I b 1 1 1
1 ' | 1 | 1
TUITt T 111717 o N 11 - """ 1
) ' / 1 i ' ' '
1 ' | f 1 1 1
1 | b ' ' 1 )
' 1 ' F ) ﬁ | 1
- L L e g L — i —

Y419WO0ddAH 00Z# 001#  OS# 0T#

Ol# v .8/ Wb/t

SAZIS AFIS QYVANVLS 'S N
900-8S09T1€6 ATIINVS 1LA ‘S007-T0MIN-VIOHT ATdINVS LOArOdd

JO0d FAUND NOLLNEMYLSIA ZIS-FIO1LYVd

. “ .. OV

é)

=l 001

00!

ol

114

1 E o€

09

oL

08

06

B> BR=OIE

o= Z R

AExXxO@EZ -

AMOLVIOgVT ADOTONHOAL TVINTANOYIANG ONI ‘NOLSAM d AOY




18911

STX'vOSH

HT1dVOI'lddV LON=VN

SHLON
v11 60000
I'vl £100°0
€12 7200°0
L'ET 1£00°0
L'8C T900°0
9'€E 8500°0
8'6€ 6L00°0
€Ty 01100
Ly SY10°0 AN
£'67 L'E€T 0'ES V€S 961070 .
Xapu[ g 'y _ S'H9 757070
Aonseid onse|d pinbry 01¢€ 0°L9 8¥£0°0 WALFWNOYAAH
siseq AIp amysious o, siseq A1p % ‘INFLNOD 618 $L00 003
SHLLYTJOUd XAANI TINLSION TVINLYN €6 0S1°0 0014
8'S6 00£°0 0S#
9'96 0580 0TH#
HO VN YN L'L6 000'T 0l#
[oquiAS dnoJo wapyyse) | usronggeo) 786 0SL'Y i
(SOSN) waysAs uonedlyIsse] [0S payyiun uonepern | Anuuojun 0001 005°6 .8/€
VN 01 0001 0061 WV/E
VN 0€ 0001 0S'LE WL
VN 09 0001 00°SL £
pues 949 pue [9ABI3 %47 (Im unu TouL] 9%, g % wuw 9ZIS 9A9IS
Ayouserd y3iy Jo Xy Ae13 1ydy Iajourel(] Jspeurel(q pIepuBls 'S ‘N
NOLLIIIOSAd ATJNVS SAZIS TALLOFAI NOLLNEGNILSIA 9ZIS FTOLLIVd
£6/1£/T1 adLIT1dWoD ALva £6/80/C1 QIAIFDTI A1Vd 100-.80-988£0] YITNNN O "M
IMY ISATVNV 20/VO 800 WIGNNN FTJNVS 113 860DZ1£6]  WIFAWNN HO!
am LSATVNY LOHAIOUd LO0Z-ZOMW-VIOHT| "1 TINVS 1OFr0dd woy3uot 30D VSN 10dr0¥ud

SITINSHY ANV V1VA ONILSAL TVIINHDALOID

AdOLVI0gVT ADOTONHOAL TVININNOIIANG "DNI ‘NOLSIM “d A0d



18912

STIX'¥ISD

1000

YILHNOYAAH 00Z# 001#  OS# oTH o1# v W8/€  Wb/E WULL ut
SHZIS AIIS AYVANVIS 'S N
800-8S0971€6 ATdIAVS "TLA ‘L00T-TOMIW-VIOHT ITJVS LOArOUd

YO0d TAUND NOILNFISIA AZIS-ATOLLYVd

~_AVIO YO LIS ] ANVS [ TAAVID _
SUYALANWITTIN NI 3ZIS NIVID
100 [0 1 0l 001
] ! ' I T T T T T
Jor B A | B SRRl m imEEH
" ” : ! ! ! ! ! |
4 N “ ” : A O 0 I EEURE
// 1 | U 0
N ! ! ! B R ! T
- ! ! : ! | | “ |
, R ! I R
- ! /V/T/ MERL N A !!_Hi- .ﬁ i
L r T T
T i —— L I R R

0l

(174

ot

oS

09

]2

08

06

- 001

B ZER=OXIE

o= Z @

X O@Z

AYOLVIO0EVT ADOTONHOAL TVINTANOYIANG ONI ‘NOLS3IM d AOY




STX'$OSD

o g19VIl'1ddV LON=YN
—
pm STLON
vo]
-
~ TL 0100°0
S'L £100°0
¥'8 £200°0
L0l ££00°0
611 9%00°0
Tyl ¥900°0
ySl 0600°0
681 SZ10°0
Tz 6910°0 N
S'Sl 1T 8'9¢ (44 LETO'0 N
Xapuf nung nuny IRZ4 1£€0°0 _
Aonserd snseid pinbry 9.7 6'ST $9¥0°0 AALANOYAAH
siseq AJp aInsioul o4, siseq AIp 9% ‘INILNOD 91 $L0'0 00T#
SHILYIJOYd XIANI TANLSION TVINLYN 1'Sp 0SI1°0 001#
8'66 00£°0 oS#
0001 0580 0z#
os YN VN 0001 000'C 0l#
[oquAg dnoin JUIIDIYJ30D) JUIIDLI0D 0°001 osL'Yy v#
(S2SN) waiskg uoneoyIssel) [10§ payIuN uonepeln | Apuuojiun 0'001 0056 u8/E
VYN 0l 0001 0061 WY/
VYN 0 0°001 0S°LE W11
161°0 09 0001 00'SL uf
Ayopserd mof Jo souly o,z Im . unm Iourg % ULy % ww 921 9A3IS
ANVS £akejo umoiq 3y Jajeurer(q ' 1aaureld pIrepumls ‘'S N
NOLLINIOSAd F'IdNVS SAZIS TALLDI AT NOLLNERILSIA 9ZIS FTOLLIVd
v :
£6/1£/T1 aaLITdNOD ALVA £6/80/C1 AIAIZDTY LVd 100-£80-988£0] YIHWNN 'O ‘M
IMy LSATVYNV O0/VO 010] YFIFNNN FTINVS 11T 850D71£6] WHAWNN HOf
aMm LSATVNYV 1O3f0¥Ud 600Z-ZOMW-VIOH1| @19 TdAVS 1Odrodd woy3uo 300 VSN 1Jd104d

S1TNSTY ANV VIVA ONILSTL TVOINHDHLOdD

A4OLVY09VT ADOTONHOAL TVINTANOIIANT ONI ‘NOLSIM ‘d A0Y



STIX'SOSH

18914

_ AV'ID ¥O LTS - anvs ] TIAVYD

SHILIWITTIA NI FZIS NIVYD
100°0 100 10 1 0l 001

7T i T ] T T i
1+ e 1] | LU o L L
“Hets T 1 ” —| A T o L
et o | LI H
Ne. " “ " " " _ _ “ oz o
B ~o T T T — T T L1 T 1111 —
o [ ] ] 1 i ] [l ]
/0:. . ) ' 1 ' [ 1 1 ' m—
* ! ' ‘ [ ) ) 1 '
~ 1 1 ] ] I I t I 3
1 1 ! 1 7Y PN R SR SN U 5 0 N
[l | i R
N " R T e A
-1 e N ' - S S ) i or 8
| /.“A | T Tl
" | " “ " “ " “ d
: - ~ "/ " LBt = ] os @
" " “ " | ” | ; N
| “ " _ " “ ; . I
) - i 1 .r”. 1 i N . ] I 1 Alﬁ_ 1111111 1‘” B ﬂ cc rv*
| ! _ | | ” | _ L
I T ." ” " T 1 i~ e D oL N
__ __ / | | | " : a
- S BRna " i R R o MR I
" | “ _ A _ _ , i
| \ | | | | “ ,, |
- S 1 O O W W B ST U B NS A P
L {1 L L RN o

YALIWOYAAH _ 00Z# 001#  OS# oTH Ol# v W8/ WWE WULT Wt
- SHZIS JAFIS QYVANVLS 'S 11
010-850971€6 ATJINVS TLI ‘600T-T0MIN-VIOHT ATJNVS LOALOUd

Y0A TAYND NOILNIRILSIA HZIS-ATOLLYVd

AYOLVYO0gYT ADOTONHOAL TVINTANOYIANT "ONI ‘NOLSIM ‘4 AOY




STX'90SD

41dVOI1ddV LON=VN

\0
ey
fop) SHLON
oD
o
g 4 0100°0
0'¢ $100°0
6'S $200°0
'L ££00°0
6 9%00°0
g0l $900°0
8Tl 1600°0
161 LZ10°0
791 €L10°0 AN
66 1'1Z 0'le gLl y¥20°0 ~
Xapu] nwry nuny 81 Treo'o .
Aonseld anseld pinbi 78T 6'1C SLY0'0 AILFNOIAAAH
siseq AIp aasiows %, siseq A1p % ‘LNILNOD 192 SLO'0 00Z#
STLLYIdOUd XIANI TANLSION TVINLVN |43 0s1°0 001#
9'66 00€°0 0S#
666 0580 ot#
oS VN VYN 0001 000'C 0l#
loquAg dnoip WAIe0) | JUSILII0) 0001 0SLY v
(SOSN) waisAg uoyeolIsser) (10§ pagiun uonepeln Ajruuoyiun 0001 00¢°6 u8/E
VN 01 0001 0061 WP/
Zir'o 0€ 0001 0S'LE WC/1 1
6070 09 0001 00°SL Wf
Ayonseld mo[ Jo saulj 9497 Yim W u % Jourg % urug 9ZIS JA2IS
ANVS £a4e[o umoiq 13y Jajeurelq Japureld piepuelS 'S ‘N
NOLLdRIDSAA HT1dAVS SAZIS JALLDHAAH NOILLAGRLSIA JZIS dTOLLYVd
£6/1¢€/C1 a13T1dNOD 41vVd " £6/80/C1 AIAIHOTY HLVd 100-.80-988€0] VHGINNN 'O M
I ISATVNYV OO/VO 710} YFGNNN FTJAVS 119 8¢0DZ1£6] AHIGNNN HOI
gMm LSATVNYVY 1.OdfOdd 1102-TOMIN-VIOHT] "d’1 FTdAVS 103rodd woyduoT 400 VSN 12310dd

SLINSTY ANV VLVA ONILSHL TVOINHOALOID

AdOLVI0gYT ADOTONHOAL TVINTANOYIANG "ONI ‘NOLSIM 'd AOY




“18916

STX'908D

1000

AVID 4O LIS anNvs ‘ TIAVED |

SUALAWITTIA NI IZIS NIVHD
100 1'0 1

(=]
—

00l

Y41INOYAAH 00Z# 001#  OSH ot# 0l# v W8/ W€ WULL Wt
SAZIS IAFIS AUVANVLS 'S N
210-8S0971€6 ATINVS "TLA ‘TI0T-Z0MIN-VIOHTATdNVS LOIrodd

W04 TAUND NOLLAGRLSIA IZIS-ATOLLYVd

TV 1~ 7 7 T T [ 0 T T
I ' | ' 1 [ t '
! ' ' ' ' ' ' '
| ' ' i | 1 | t
1 1 3 | 1 1 [l 3
* —tel- ———— — 1 1 t S iy L PN SNV SO N 1
~ . ' ] ' l 1 | ' |
L 2N 1 ] ) 1 1 ¢ | '
/0,/, ' i 1 ' i 1 ' '
el L " ” | L L
R gt 4 T T k Rnuhail et ik £ S T T 11111
™ ' | 1 ' 1 ' 1 '
NE 1 ) ! 1 t | :
' 1 ' ¢ ' 1 '
L/ | | ' ' 1 | '
-4 1 i — i L L S Y - in
1 J | 1 ] ' ' '
| 1 | ' | | 1 t
' 1 ' 1 | | l
Ll il ] 1 1 " b 1
! 1 ] | i [ 1 §
—=trrt T T —_ T T o=t
! 1 | 1 i ] 1 !
! | ] | 1 f 1 t
b 1 1 b ] 1 | +
! t i ' 1 | ' )
+4- - ! ! L SRS RS 1 S ! ! S L
' ¢ ' 1 1 1 i '
1 v_ 1] 1 1 1 1 t
¥ [ | | 1 1 3 i
' t L 1 1 ' 1 !
1 ' 1 1 ' ' 1 |
- 1 ] i e e .
[} [} ] 1 ¥ 1 1 1
' 1 1 | ' ' i i
' ' ' i ' 1 | i
1 I 1 1 1 1 1 '
' ] | i 1 | 1 }
i! i T B T - T i [ A Y I
i ] ¥ 1 1 ] ' '
' | ) 1 1 ' ) '
' i ' 1 ' i 1 1
' 1 ' t ' | | .
S B Y . L I 2 L L ns Y'Y B NS W S
' ] ' | ) ' ' ;
| ] ' | ' t ' i
' [ | ' v 1 1 t
' ' 1 ' t 1 1 |
' i ] ' ' | 1 i
— T T T - - 1 T " A i
| ‘ ! 1 ' 1 i 1
1 ) 1 ) I | 1 '
t | ' 1 [ ' ' '
| ' | ' ' 1 | |
- _ ! n-—— u u » .-

01

0T

0¢

N1]4

0s

09

0L

08

06

001

B BE=OIM

o= Z @

A @O EZ

AJOLVI0gVv] >00402=nwm=. TVINTANOYIANA ONI ‘NOLSIM 4 AOY




STX'LOSO

A19VIITddV LON=VN

g
e
(o) SALON
oo
pa gE 01000
- oy ¥100°0
(X4 $200'0
gL £€00°0
L6 9v00°0
801 §900°0
¥l 1600°0
gl LZI0'0
6Ll _cLioo AN
98 80T V6T £'0C 1¥20°0 .,
xopu| nung nury |4 14 8¢£€0°0
Aronseld onseld pinbrg £9¢C 97T SLY0'0 YILHWNOYAAH
siseq AIp sxmisiow %, siseq AIp % ‘LNILNOD yLT $L00 00T#
SHLLYHdOY¥d XHANI NINISION TVINLVN 6'6¢ 0s1°0 001#
L'66 00¢’0 0S#
0001 0580 0c#
38 ¥N VN 0°001 000'C 01#
foquAg dnoip JuRIdIY30) JUSIA1JA0D 0001 osLy v#
(S0sN) walsAs uonedYISSEI) [10S PIYIUN uonjepeln Aruuogiun 0°001 005°6 u8/€
YN 01 0001 00°61 713
1600 o€ 0001 0S'LE WO/ 1
: 102°0 09 0001 00°SL uf
Ayonyse]d Mof JO SaUL % LT M ww g % ou % ww 9ZIS 9A3IS
ANVS £24eo umolq 143y Igjewrelq Jajeweld prepueis 'S ‘(1
NOILLdOSHd HIJINVS SHZIS FALLDHAAH NOLLNENLLSIA 9ZIS FTOLLAVd
£6/1¢/CH qa1d1dNOD 31Vd £6/80/C1 QIAIHOTY 41vVd 100-£80-988€0] YIHNNAN 'O °'M
My ISATYNV 00/VO £10] JHGNAN TJAVS T19 8500T1£6] JIHNNN Ol
M ISATVNV 1D030dd TI0Z-ZOMIW-VIOHT| "d’TITJAVS 1OF0dd woyguoT 40O VSN 10d310yd

SLINSMY QZ,< V1vd DONILSHL TVIINHOHLOdD

A¥OLVYO0gVT ADOTONHOIL TVINTWNOYIANG ONI ‘NOLSIM "4 AOY



STIX'LOSH

AVIO O LTIS

1000 100

18918

anvs - THAVID |

SYALIWITIIA NI 3ZIS NIVIO

10

1 01

001

YILINOYAAH

ooz# O001#

os#

0zZ# ol# v W86 WWE WUt
SAZIS AATIS QIVANVIS 'S 11

£10-8S09TI€6 ATINVS TLA ‘TI0T-TOMIW-VIOHT A'TdNVS LOArodd
A0 JAUND NOILNARLLSIA AZIS-ATOLLYVd

- mny T T T P 7 i 0
' 1 l ' ' i | 1
¢ o | )
* i | 1 ' [ )
' ) ' l ' ' ' 1
.. ! | t I 1 i 1 '
oo lted i Il 1 1 I L 1 L L
I~ t 1 ' ' t i t i
I 1 1 | ‘ 1 ' '
* ] ' t ' [ ' | '
/ ) ) ' 1 1 0 | )
' | | ' 1 i ' |
1Ty~ "17¢] 77 1T T 1 — 11 =11 T T -1T1r
*-1 i 1 1 ' ' | 1 '
i ' 1 | ' ' ] '
NI ] ) ' 1 1 i '
1 1 } ! | | 1
U 1 ] 1 1] )| | —a] 1 -
| | | b ) 1 1 '
[ | ' ' ' 1 1 '
' ' [ 1 ' | ' i
1 ' t ' ' | ' ' 3
$ ] 1 1 ' ' ' ' N\
T T t — ¥ T o+ +4~
' ] 1 | ' | 1
! | ! 1 ! 1 I !
) 1 ' 1 1 | | 1
' ! 1 ' t t 1 b
R I e . AR ! ! S ! 44 ' ! ! —
! ¥ i [ | [ 1 !
' ¢ i b ( ' i b
i Y ) ) ' ' ' '
l 1 ) ' ' ' | '
| [ i 1 ' ' 1 '
- - -+ ——t =+ 1 ——tt-—f 114
! ! ! 1 1 | 1 i
' 1 ' 1 1 1 i 1
| 1 l | 1 | | 1
! 1 1 | | b t )
1 | | ' | t B L !
- 1 v T i B I T b P i T1
1 } 4 [ [ v 1 '
1 ' ' ' ' ' ' !
' ) ' 1 [ ' 1 '
1 | | 1 1 | 1 '
- g —_ -t 1 -4 N SR s 4 Y [Ty . 1
' [ 1 1 ' | ] '
1 ' ' 1 | ' ' 1
1 ) | ' ' ' ' |
1 | ' ' 1 ' t !
| 1 ' t ' ' 1 !
i - T T T -1 1 T 10 Sl A B B
' t | 1 ) | 1 '
1 ! t 1 1 1 1 '
[ I 1 1 i | ' I
| 1 ' t ' ' 1 '
S SRR S & R 1 a1 gtly. — —Lw- ‘o

ol
0T
0t
Y
0¢
09
0L
08
06

001

B> =D~

N AN 1

A0 Z -~

ANOLVIO0EVT ADOTONHOAL TVINIANOYIANT "ONI ‘NOLSIM 4 AOY




418919

STX'80SD

F1dVOITddV LON=VN

SHION
6 01000
(4 $100°0
19 #2000
€L £€00°0
9'6 94000
801 $900°0
021 26000
'€l 6210°0
£l 9L10°0 AN
€11 §°0T 81 s6l Ly20°0 AN
Xapy] ] yuny LA S¥€0°0
Aonserd snseld pinbry 6°0€ 06l ¥810°0 YILIWNOYdAH
siseq AIp aImysiow % siseq A1p 9% ‘LNFLNOD (474 SLOO 00Z#
SHLLYIdOYd XHANI TINLSIOW TVINLVN S'LE 0s1'0 001#
066 00¢£°0 0S#
666 0580 ot
I8 VN VN 0°001 000'C ol#
[oquIAS dnoi WaRJe0) | IUAIIA0) 0001 0SL'Y v
(sosn) waisg uoneayisse|d 10§ payiun uonepeln) Ayjuuoyiun 0001 005°6 u8/€
VN 01 0°001 0061 uP/€
801°0 0¢ 0001 0S°LE uC/1 1
§0T0 09 0001 00°SL uf
Aonse|d Mof JO SAUL %pT LM un UL % 1ouLy % urw 3ZI§ 9A9IS
ANVS £24e]o umoliq 1y31| Iajourel(] Jjpurlq plepuels 'S ‘(1
NOLLJIDS3d HTdANVS SHZIS JALLDHALH NOLLAGRILSIA 3ZIS JT1OLLdVd
£6/1€/T1 aala1dNod 31vd £6/80/T1 GIAIFOTY 31vd 100-,80-988€0] VHHWNN 'O ‘M
amd LSATVYNY D0/VO $10| dIFGNON FTdWVS TLH 8500Z1£6| YHINNN HOf
am LSATVNV LOdfOdd £102-COMW-VIOHT| a’TdTIdNVS LOdr0¥d woy3uo 40D VSN LOHIOUd

S1INSTI ANV VIVd ONILSHL TVIINHOF10dD

AYOLVIOEVT ADOTONHOAL TVINTFANOYIANT "ONI ‘NOLSHM "4 A0Y

!




18920

STX'82SD

AVID ¥O L'TIS 1 aNvs TAAVYD

SHALIWITII NI 3ZIS NIVYED
100°0 100 10 I 01

001

- T T T T T i T T
t ' f ' | ' i '
' ' ' ' | | 1 |
y M * 1 1 V ' ' | l '
.. ! [ L ) t 1 t 1
‘. 14 N 1 1 ) SUR Tt 1 1 N . .
0.:1 I - 1 . 1 ¥ I ] I ] '
SN ' 1 ' 1 ' 1 ' !
’/0/ I 1 ' | 1 ' 1 '
Mo | | 1 l 1 ' 1 :
T 1 1 ' 1 1 ' | '
I - ..l.f 1 T r——ft " T Tt T Ndie
NE I | ' | ' t '
' ' ' 1 ' i '
1 ' 1 ) 1 i 1 '
4 ' ] [} 3 1 1 1
S— L 1 L 1 L 1 1 S I
' [ ' ' t | | |
1 ' ' ' | | | 1
' ] I ' | | | |
' ) | i | 1 | K
' ' ' ' | ' 1
b e -1 -1t f t - t t t mht
' ] | | | ' ' t
' ' ' ' 1 1 | i
1 | I 1 1 1 t |
1 ] 1 | I b ] t
- |1 ! ' ! ! b : ' t
DR ' - i ) i [ V
t ' 1 i t 1 [ ¥
| ' l i ' ) ‘ '
' ' i | ' ) l '
| ' | i ' l | '
- 4+ 4 i }— a1
' ' ' | ' ) 1 )
i | ! [ ) I ) i
' [ ] 1 i | | '
' | I 1 ' ) | '
{ | ] | ' ! 1 '
T 117 T B - i Th - T i
i v ! 1 ' 1 1 1
1 i ' 1 t ) ! '
| [ | [ ' | i 1
' ) i | t ) | '
e - Y L It — - Y B NG N W B —— - 1
' [ [ | ' | | |
! 1 | [ ' 1 '
1 v ' 1 l | | !
1 ' ' ' 1 | | |
' [ ' ' | ' ' '
" - T T T - 11 it el e 1.4 At | SR R '
| ' i 1 ¥ 1 ] '
! | ¥ [ ¥ | 1 I
| | | 1 ' ) | |
1 ' ' | ' | 1 |
- ! ! S - .- o tllw » WL

YILINOYAAH 00Z# 001#  OSH# ot# o1# vt W8/ WP/t
SHZIS JATIS MIVANVLS 'S 1l
P10-8S0971€6 ATAINVS TLA ‘€107-T0MIN-VIOHT A'TdINVS LDArodd

J0d FAUND NOLLNERLSIA AZIS-H'1O1LYVd

WUl

01

114

0t

0s

09

oL

(=4
(=)

001

B> BR=~OIE

o= Z m

AREOUORZ

AYOLVIOEYT ADOTONHOIL TVINTFWNOYIANG ONI ‘NOLSIM "4 AOY




18921

STX'628D

479VII'1dd VY LON=VN

SZLON
£9 0100°0
99 £100°0
SL £200'0
001 ££00°0
Tl 9v00°0
vl $900°0
6l 1600°0
€Ll LZ10°0
¢'8l TLI0'0 N
Tl L'61 60€ L61 TvZoo AR
xapu] nun nung 60T 0v£0°0 ,
Aonseid onse[d pinbiy €62 (44 8LY0°0 YILINONJAH
siseq AIp armsiowr 5] - siseq AIp 9% ‘LNFLNOD 18 SLO'0 00Z#
SALLYAJOYd XHANI TANLSIONW TVINLYN o'oY 0S1°0 001#
9'66 00£°0 0S#
666 058°0 0T#
0S VN VN 0°001 0007 ol#
[oquiAg dnoip JUAIJe0) | usIdYIe0) 0001 oSL'y it
(SOSN) WaisAS uoneoyisse|) [10§ payiun yonepeln Apuuojiun 0001 005’6 W8/€
VN 01 0001 00'61 Wb/
£80°0 0f 0001 0S°LE W11
_ 681°0 09 0001 00°SL €
Ayonserd mo[ Jo sauly %87 Yim wu ULy % UL % wuw 3ZIS 9A3IS
ANVS £akepd umoiq 3y Jajourei(] Jojourel prepuels 'S ‘11
NOLLINOSIA A TdNVS SHZIS FALLDFAIA NOILLNERIISIA 9ZIS 10114 Vd
£6/1€/T1 aalaTdNOD ALVd £6/80/21 AdAIIOM ALvVd 100-L80-988€0] JIGNN 'O "M
amd ISATVYNVY 20/VO S10] WAGWAN FTIAVS 1LH 850071£6]  MIFWNN dOf
am ISATVYNV LOIfO¥d v10Z-C0MIN-VIOHT]| a1 ATJNVS LOI[0¥d woy3uoT 0D VSN 10Ar0Yd

SLTINSTI ANV V.Lvd ONILSAL TYOINHOHL1OdD

AYOLVIOEYT ADOTONHOIL TVINIWNOYIANG "ONI ‘NOLSEM "4 AOY

.




STX'62SO

18922

ﬁ ~ AVIOYOLTS aNvs ] TIAVID B

SUYALIWITIIN NI FZIS NIVHD

1000 100 1’0 1 001

(=
—

T T T T T T T T v AI 0
¥ el o m L T
HH— __ AT o L
B} 1 | | \ ] f ' 1
* ' [} ] 1 | ) 1 1 :
el {11 " R A 5
1T T “ ! 1T ” “ " 0t
HIT “ T L a
! | [ i 1 t ' B
,,,,, - " " L 0
" " (LT I A A
IR 1 i / ! : ) ! ) ' Lo B DS o 4

0s

1
1
'
1
)
- T - 1 T
[} [
1 1
1
1
S DN T , ann )
'
]
1
1
!

= Z

09

i - : " i e ; ; ; - 0L m

" __ " “ “ " “ q

1T P m AT 03 2

] ] 1 ¥ | ] ] m

“ \ / \ “ _ “ " _ C|

- 1 3 “ - - 18 : " i+ ' 06 d
N1 1 O O

YILINOYAAH 00z# 001#  OSH oT# ol# v W8/ WP/E WTULT g
S4ZIS FAFIS GYVANVIS SN
S10-8509Z1€6 ATAINVS 1L ‘PT10T-T0MI-VIOHT ITdWVS LOArodd

A0 AAUND NOILLNIRLSIA AZIS-ATOLLYVd

AYOLVIOEYT ADOTONHOAL TVINIANOYIANT ONI ‘NOLSIM 'd AOY




18923

STIX'108D

}
A19VOI'1ddV LON=VN
SHLON
0°€Z 6000°0
[¥14 21000
8'6T 1200°0
I'LT 0£00°0
£'8C 000
967 6500°0
1'2€ 7800°0
9'pE S110°0
TLE $S10°0 AN
vLl £vl LI [T £120°0 v
Xapu[ g nury 09 6200
Apanserd onse|d pinbi] , $9[ £TS $6£0°0 JALINOYAAH
siseq AIp aInjsiow o, siseq AIp % ‘LNALNOD 9'8¢S SLO0 00Z#
SALLIAJOYd XIANI TINLSIONW TVINLYN 648 0S1°0 0013#
: L'86 00£°0 0S#
166 058°0 0z#
12 VYN VYN v'66 000°T 01#
JoquIAS dnoiH WaPIJa0) | IuSIdIF0D '66 0SL'Y v
(s0snN) waisAg uoneayIsse[) JI0S payiun uonepeln Ayuuogiun 0001 00S°6 u8/€
VN 01 0001 00'61 ub/E
VYN ot 0001 0S°LE WL
6L0°0: 09 0001 00'SL uf
pues %[ [im urw Iautg % Joury % wn 9Z1S 9A3IS
Kyronserd mof Jo X v 28ueio Ja30uUrel(] Jojowrel(q pRpuUBIS 'S N
NOLLIINMOSAd AT1JAVS SHZIS FALLDHLIH NOLLNERILSIA ZIS dTI1LdVd
¥6/50/10 dd1971dW0D FLVa £6/60/C1 QIAITIOTI ALVA 100-L80-988€0] WIHWAN 'O ‘M
X LSATVNV 20/VO 100| MFGANN TJAVS TLH 780071£6] MIFWNN HOf
am LSATVNY LOAr0dd 100Z-EOMW-VIOHT| ‘d'1 ATdAYVS 1O910¥d woy3uo] 40D VSN LOIroud

SL1NSTI ANV V1Vd ONILSHL TVOINHOALOdD

ANOLVYOgVT ADOTONHOAL TVINTANOYIANA ONI ‘NOLSIM d A0Y




S IX 1Y

18924

AVID¥O LTIS 1 anvs | | THAVYD ]

SHALAWITTIIIN NI AZIS NIVHD
1000 100 1'0 l ot 00l

T T i i T RE SR T .gl_ e T - ] T O

T " B - ” " e or L

” __ " ” “ “ “ ! H

_ " “ " " " ” ” 0

i Hi | ! - _ . T 17111 0T

. > _ " “ | \ | “ “ c|

hE

.,’ I 1 ] ¥ t 1 1 1

— A b " ‘ A e S I
7/ I ] 1 1 1 ) 1 3

\ " X _ _ " _ ” A

s e R A A AR

" " " " __ ” “ _ |

.I..-i-t/: I ; e SR B w e ] os d@
p I

J " “ “ “ “ “ _ N

: H | " " " " “ 1

, i _ S S 5 o R e Al et R B R
+ ! 1 1 1 ] ] 1

171117 4+ -4t i H—— it oo et oL u

” " " “ “ “ " H q

1 R A AR R N 11 g O

" _ “ “ . _ _ ! |

" _ " " _ “ " n q

A - .k “ T R | R ; 06 d
b .,_ t 1 1 ] 1l ]
1Rl /. | LR

- .Iiy h 1L 1 rnrv....l.u  ofmplinis L] - - —— . S o f - 7{ OO—

YI1dNOIAAH 00Z# 001# 0s# ocH ol# p# o W8/ WWE WULT ut
SHZIS ALIS AYVANVILS 'S N1
100-780971€6 ATdINVS TLI ‘100Z-€0MIN-VIOHT ATdIAVS LOArOdd

04 JAYND NOLLNILLSIA HZIS-ATOILAVd

AYOLYY0gY1 ADOTONHOAL TVINTANOYIANT ONI ‘NOLSIM "4 AOY




18925

STIX'TOSO

A14VOITddV LON=VN

SHLON
£97 6000°0
6'8C Z100°0
L'1€ 1200°0
€€ 6200°0
69¢ 0v00°0
G'6E 9¢00°0
'ty 8L00°0
L'vy 8010°0
€LY 91100 N
TET 6'€T 'Ly 667 2020°0 ., A
Xapuj g 'y g'Ts 1820°0 v
Ayonseld onseld piabi V€T 8'€s $6£0°0 YALIWOIAAH
siseq AIp aInjsiou o, siseq AIp % ‘LNFLNOD £19 SLOO 00Z#
SAILYddOYd XFANI HANLSION TVINLVN £08 0S1°0 001#
£'66 00£°0 0S#
S'66 0580 0T#
10 VYN VN G'66 000°C Ol#
[oquAg dnoip JUAIOJ20D JUAIDIJJ20D) $'66 osLy vit
(SOsn) waisAg uonesayisse] (108 PayIUN uopjepeln | Apuuojupn 0001 00S°6_ u8/E
VN 01 0°001 00°61 Wb/€
VN 0¢ 0°001 0S'LE W/l 1
VN 09 0001 00°SL wf
pues ¢48¢ qiim ww Ul % Jurg % ww 3ZIS JA9IS
Ayopserd moj Jo X v 98uelo 1ajaumel(] Iojourel(] plepuels 'S ‘N
NOLLJRIDSAd ATJANVS SHAZIS FALLOHAAH NOLLOLNRLLSIA FZIS FIOLLIVd
$6/50/10 ad1L3TdANOD 41vVa £6/60/C1 IAIION] 41vd 100-L80-988€0] MHANNAN 'O "M
IMd ISXATVNV 20/VO £00] MIGWNN FTINVS 113 780071€6] MAINN €Of
am LSATVNYV LOArodd £00Z-EOMIN-VIOHT| "d’1JTdAVS LOI0dd woysuo JOJ VSN JOdroud

SLTINSHY ANV VLVA ONILSHL TVOINHO41L0dD

AYOLVI0gVT ADOTONHOAL TVINTANOYIANG "ONI ‘NOLSIM "4 A0Y




STX'TOSO

1000

AVID YO LTS aNVS ‘ TAAVED

SUHALINWITTIA NI ZIS NIVIO
100 1’0 1

(=
—

001

Y4 LIWOYdAAH 00Z# O01# 0S# 0cH ot# vt W88 WWE WL
, SHZIS JAFIS QYVANVIS 'S N
£00-780971€6 A TdINVS 1LA ‘€007-C0OMIN-VIOHT ATdINVS LOArodd

d04 FAYND NOILNERLSIA AZIS-A'IOLLYVd

A A - T T 7 T T T - T i o
1 1 1 ' ' ' l '
1 t i ' 1 [ [ .
! 1 1 ¢ ) s I :
i 1 1 i i 1 ] '
-F R S L { L — [ SIS U O 1 i t
I | ] 1 1 1 [l 1 O—
! I 1 ' I 1 1 1
' [} ' 1 1 1 ' 1
| t ] ] | ) t t
1 ] ] ' ' t 1 )
S S T T T T 1 T T T T ON
t ' ' 1 ' ' l 1
i | ] 0 [ ' ) 1
1 1 1 ' 1 I 1 1
| 1 i ] i l 1 '
- 414 1 | — JO O 2 51 1 ! -
! 4 [} i | | ] t OM
1 ' 1 1 1 1 ' i
' ] ] 1 1 1 1 1
Av,/ ] ] ] 1 | i | |
>, 1 ] ] 1 1 1 1 1 N
-1 Q,ﬁl- | IR S . ' . . - N Jy SRS S 4 - rheded ,Ov
< i 1 i 1 1 ' ' '
™ ! | ' 1 ' ¢ | 1
/ ] | | | ' ' | t
t | | ' t [ ' '
I O I - _ ol 1 ! i _| N ! |
| ! 1 i t ' ) | ' Om
~ i i 1 b ' 1 1 1
A-/ ' I 1 ' ' | ' '
' i 1 ' 1 | I '
~ ' ' i i [ t ! '
S [ P B R Y bk b e e ] Y 09
| [ ' ' i 1 1 t
3 Y ' | [ ) ' } i
v 1 | ' l | ) '
(RIS | 1 ' ' | [ '
| I ' 1 ] I t 1
TV T lsmr - T o 1 v i ON‘
| i ' 1 1 ) ' 1
! ) ' ' ' [ ' '
| 1 [ 1 ' | ' '
t | b t ' ! b |
s ns et I} — 1 — -4 B el T 1
' ' ' 1 1 ' ' 08
! _/ ' ) I | ' '
i (BN ' ) ! i i
' [N ' ' ) t 1 |
' ¢ ' ! 1 ' ) '
- RKl T Bu T o T i | B -1 i QQ
1 | [ 1 1 ' | [
[ | t | | [ 1 '
t | | 3 ' i 3 1
) | | ' ' 1 1 1
NNEENS N JO O O T E— - R a-— N - = 001

uf

M B2E=U0IDH

o 2

ARV @RZ M

AYOLVY08YT ADOTONHOAL TVINIWNOYIANT "DNI ‘NOLSIM "d AOY




“18927

STIX'LOSD

F1dVIITddV LON=VN

SA1LON
9G] 6000°0
891 £100°0
$'81 72000
961 1£00°0
(44 £400°0
LvT 1900°0
€L $800°0
I'IE L110°0
LEE 851070 AN
81 £vT . STy T9€ 02200 ~
xapu[ nung g 0'of $0£0°0 .
Aonseld onseld pinbry TSE o' £200°0 YALFNOYAAH
siseq AIp amistow 9, siseq Ip % ‘LNALINOO A4 §L0°0 00z#
SHLLIFdONd XTANI TANLSION TVINLVN 8'L9 0S1°0 001#
9'66 00€°0 0S#
6'66 058°0 oc#
oS VN VN 0°001 000'C ol#
[oquAg dnoin jusIoJe0) | juamdIyge0) 0001 0SL'y it
(80sn) waisAg uonedyyissel [10§ payiun uonepeln Ajuuojiun 0°001 005°6 W8/€
VN 01 0001 00'61 JPIE
VN 0f 0001 0S'LE WO/ 1
$21°0 09 0001 00°SL W€
bmumamw_a Bo- uo moS.w %Sy -E? u .—05 g% ._QE 3% wu . oN_m o>0mm
ANVS £a4e]d umolq Jojourel(f Jajowreld piepuels 'S ‘N
NOILLATYOSAd FTJNVS SAZIS FALLDT 49 NOLLNER1SIA 3ZIS TOLLIVd
£6/50/10 AI13TdINOD 21Vd £6/60/T1 agAIgOTd 41vd 100-.80-988£0] IFWNN 'O "M
Amd ISATVYNY O0/VO 900} YIIWNNAN FTIAVS TLT Z80071£6]  YHGNNN 1Of
am JSATVNV LOFrodd S00Z-SOMW-VIOHT| a1 TTdJAVS LOAr0dd woy3uo O VSN 1Ddr0Nd

SLINSHY QZ,< V.LVd ONILSAL TVIINHOA10dD

AMOLVIOEVT ADOTONHOAL TV.INIWNOYIANA "ONI ‘NOLSHM “d AOY




STX'vOSD

41dv011ddV LON=VN

8

4

‘189!

3
;

SALON
'Ll 60000
S'tl £100°0
L'El 2¢00°0
6Vl 2£00°0
v'LI 4000
861 Z2900°0
(44 9800°0
9'vT 0Z10°0
0'LT 79100 AN
791 9°€T 8°6€ 8'1€ £220°0 N
Xopu] nuy 0| 0'te £1£0°0
Ajonserd ansed pinbi €8T 1493 9¢v0°0 YILINOYAAH
siseq AIp aInjsiows 94 siseq AIp 9% ‘LNILNOD v'ov SL0’0 00¢#
SALINFJOUd XIANI TANLSION TVINLVYN 299 0c10 001#
¥'v6 00£°0 0S#
. 7'S6 058°0 oc#
o] VYN VN 8°G6 000'C 0l#
[oquAg dnoin JUSIINJ0) JUSIDIJ30D) : I'L6 osL'y b
(SOsn) walsisg uonjesyisser) 10§ pagiuf}| uonepeln Apuuoyun 0001 0056 u8/€
VN 1] 0001 0061 oP/t
VN 0¢ 0°001 0S°LE W/l 1
(43 Xi) 09 0°001 00°SL uf
Kroused mof Jo saulj 94,0 PUE [9ARIS 04€ IM wu Jlourg o, Ul % wuI 9ZIS IANS
ANVS £24e[5 a8ueio Jajouwrel(q J9)aurelq piepuEis ‘S ‘N
NOILLdRIDSHd A TJANVS SHZIS JALLDHAAH NOILLAGNLSIA FZIS T1D1LLAVd
$6/50/10 413 TdNOD 3LVd £6/60/T1 JIAIEDIY 41.vd 100-L80-988£0] YHHWNN 'O 'M
| ISXTVNV 20/VO L00] YAFWNN dTINVS 11T 7800Z1€6] AATNN €Ol
aMm LSATVNV LDIAFOUd 900T-COMW-VIOHT| 'dTITJAVS LOI(OYd woy3uoT 40D VSN 123roMd

SLTINSHY ANV V.LVA DNILSAL TVDINHOE.LOdD
i

ANOLVIO0EVT ADOTONHOAL TVINTFWNOYIANT ONI ‘NOLSIM "4 A0Y




18929

STIX'vISH

1000

AVID¥O LIS aNvs ‘ | TIAVID

SYALIWITHIA NI ZIS NIVYO
100 1’0 1

001

o

R date i i T Rt el T 7 T T8 0
1 1] 1 1 1 i 1 '
1 ] i ' ' i ! 1
1 ] 1 1 ' 1 [ v
) ' 1 ' [ 1 ! i
- - 4 1 —_ 1 o Wy 1 —f — - -
3 ' 1 ! b | ' 3 O—
[ ' | ' ' 1 ' :
.; 1 1 1 [l 1 1 1 '
. " | " | n " " "
~,
1 7ﬂx- R =111t T — T —_ 14 S S 4 i | Etaat e & AN 0¢
. 1 ' ) ' ) ' i '
™. [ l 1 l 1 | ! I
’/ ' 1 t 1 ! 1 [} ]
| ) ) 1 1 ' ' '
D W .yl 1 1 [ [P 1 L 1] 1], 4L
f 1 | 1 ' t ' | 1 0t
’/ ' | | 1 ] 1 | 1
- ] i [ ’ ' 1 ' 1
.. N ' .v i ' 1 I 1 ' s
. - 1 ] ] 1 1 1 1 t .r/.,
=11 iJ T v S B R b § t - 1 111" /OV
1 [ ' [ t ' ' ' i
! I '} 3 b i ' |
' ' ' ' i l i 1
' ' ' i i ' 1 '
- | ) ) ' { ' | '
T [ 1 - [ 1 P i i (119
1 1 i 1 1 t 1 1
' 0 ' 1 1 f ) )
1 1 1 1 1 il ' )
| ] ' i I ] ' b
-~ 14 + — b L s Tttt ¥ S ‘ O@
I ] 1 ' ¥ 1 1 B
1 i 1 ' ' ) ' :
I - 1 b b 1 ) .
3 + ' ‘ | | '
¥ 1 ] ! t 1 ] 1
] “TT717 10T T T i 13171 T i T i 0L
i ' ‘ 1 ' 1 [ l
1 i ) ' ' 1 !
1 | I 1 i 1 | :
1 ] 1 1 1 ] 1 i
-t - 1 1 4 —_ — L4414 _ —4%. i
[ 0 ' 1 l i | ' 08
I 1 1 1 T 1 ' )
1 [} ¥ t I 1 '
t ' ' ' 1 ) )
' t 1 1 ) 1 '
T e e r T -1 10 AR § - ' co
I [ [ ' ' ' ' :
b ' ~J_11 . ) ' 1 ' .
| ' TRT——R—1.. | 2 ) | | '
) ) ' ﬂ I,J/ N 1 ) ) '
L. S S W PR ! 51 S U SV Iry - g— - - 001

YI41INOYdAH ooc# 001# os# ot# ol# vt W86 Wbt WU WE
SAZIS HATIS AYVANVIS 'S
L00-7809Z1€6 ATdINVS TLA ‘9007T-€0MAIN-VIOHT ATJIAVS LOArOUd

Y04 TAUND NOILNELSIA HZIS-ATO1LdVd

B BE=Q I

o Z

AREOURZ =

AdOLVHOEYT ADOTONHOAL TVINTANOYIANT ONI ‘NOLSIM 4 AOY




STX'§OSO

AT9VOI1ddV LON=VN

SHLON

“18930

01000

¥'9
'8 £100°0
9’8 £200°0
L0l Z£00°0
L'11 S+00°0
8yl 7900°0
891 L8000
8°LI ZZ10°0
61T £910°0 AN
(48! £0T 1M £ 0°¢T 97700 h
Xapu] nuny ny 1'8¢C £1£0°0
Aonseld anseld pinbry £6¢ Z0€ 9£¥0°0 YALINOIAAAH
siseq AIp aImjsiour 9, siseq A1p 9% ‘LNALNOD [443 SLO0 00cz#
SHLLYIdOYd XHANI HANLSION TVIANLVN L'EY 0¢1°0 001#
: 696 00€£°0 0S#
666 0580 ot#
oS VN VN 0001 000°C 0l#
JoquAg dnoin JuIga0) juaroyza0)n 0001 0SL'Yy vit
(SOSn) wesAg uoneoyisse|) J10S paLyIuf uonepeln Ajuuojiun 0°001 005°6 u8/€
VN 01 0001 0061 uV/€
VN 0¢ 0°001 0S°LE WO/l 1
961°0 09 0001 00°SL WE
Konseid moj Jo sauly 946¢ YIMm wur Ioui] o, UL % wn AZIS IAIIS
ANVS Aa4ed adurelo J9joureld B3R 1 g prepuels 'S ‘N
NOILLJRIDSHd H'TdJINVS SAZIS FALLDT 443 NOILLNGLSIA IZIS HTOLLYVd
¥6/S0/10 d413TdNOD 31L.Vd £6/60/T1 AT 41LVd 100-L80-988£0] WHHNNN 'O ‘M
AMd ISATVYNV 20/VO 800] YHGIWNN ATJAVS 119 780DTI£6] dHANNN Ol
am LSATVNV LOFrOUd LOOT-COMW-VIOHT! 'd’1HTJAVS LDIrodd woy3uo 0 VSN L2dI0odud
SLINSTH ANV VLVd ONILLSAL TVIINHOA.LOdD
4 A0d

AMOLVIOHVT ADOTONHIAL TVINTNNOYIANA "ONI ‘NOLSIM °



18931

STIX'§ISH

100°0

‘e

~ AVID YO LTS 1 anvs | TEAVED |

SYALIWITTIN NI IZIS NIVHD

100 1’0 1 001

(=)
_—

|
|
o

iT R T T T T 7 i
) [ ! ' ' 1 1 |
' 1 ' ' ' 1 ' '
+ 1 ] 1 1 i '
i 1 1 | 1 1 i .
- 14 1 1 JE U Y 1 i L B
1@ ' 1 | 1 ' I t ' O—
. ' ' 1 . ' | . :
vll [ ) [ 1 | ' ) I
*- /‘/ | 1 § | 1 1 3 '
| ' ) | i 1 ' '
7 T — T T T Rontl Smnt Sk § B 1 T T T ON
/ [ i ' ' | b ' :
[ | [ ' ) 1 ' '
/ ! i 1 ¥ b b ! 0
> i ' | 1 ' ' 1 '
+4- B O N B B L 1 I N _ L L 1 1 Ll
MN [ ) ) | ) ) | | 0¢
1 ) ) [ ' ' ' 0
/i } ) ! ' i ' !
1 ) ) i ' ' i |
' 1 ] i [ ' i |
1 -—1-- t I t + —_ -1- * 1 —r -1t N, OV
1 | | | [ 1 1 b »
1 | | ' | 1 ' .
1 1 t 1 ' | '
| i ¥ ¥ t ' 3 i
. - - 4! ! 44 - ] . ! LY SRR SIS !
[ [ 0 ' ! [ t ' OW
' 1 1 ' ' 1 ' '
' 1 b | ' 1 ) '
1 1 ) 1 i | i !
' ' ' 1 ' 1 i '
————— - = +— —_ -4 e — + QO
' 1 [ 0 1 ' | '
! ' ! 1 ' t 1 i
1 ' ) 1 ' 0 | +
I ' ' | | | 1 t
' | | 1 1 ' | '
T 170 T TP T i i 0L
! i ' 1 ' t ' i
' 1 1 1 1 ' | [
| | [ | ' ' 1 :
1 1 [ 1 1 ' | .
— g 1 L 1. 1 7D DN S 1 ‘
i i 1 1 | + 1 ' ow
i ' ) 1 ' 1 1 '
i ' ' ' | ) l '
' 1 ' ' ' 1 | .
| [ 1 ' ' l '
- B - T T T I S U | N i T OG
1 ) ' ' ) | t '
' | 1 1 1 1 [ ,
[ | [ | | ¢ 0 '
| i /../.../l 1 ! ' | | [
: _ = | PR | | [ o1t ol

YHLIWOUdAH o0oc#  001#  OSH oz# ol# v W88 WWE WTULT Wt
SHZIS FATIS QYVANVILIS 'S N
800-280971€6 ATJINVS TLA ‘L00T-E0OMN-VIOHT A TJIAVS LOArOdd

HOA FAYNI NOLLNFGLLSIA AZIS-ATOLLYVd

AREVR Z -

M= Z2ER=Q0 I~

o=z m

AdOLYVI0EYT ADOTONHOAL TVINTANOYIANT “ONI ‘NOLSIM "4 AOY




18332

STX'90SD

AT19VOITddV LON=VN

SHALON
9 01000
€L #100°0
V6 $200°0
0Tl 2£00°0
TEl 9+00°0
L91 £900°0
161 8800°0
v'IZ £210°0
8'€C L910°0 AN
£8 081 £9Z 1'9Z £€70°0 i
Xapu] nung nuny ¢'8C ¥Z£0°0 v
Aynseld onse|d pinbig £9Z 8°0¢ 500 YALANOYAAH
siseq AIp aInjsiour ¢, siseq AIp 9% ‘LNALNOOD 9'Z¢ SLO'D 00Z#
SHLLYFJOYd XJANI TIANLSION TVINLVYN 0'6€ 0s1’0 001#
T£6 00£°0 0S#
0001 058°0 oT#
S i VN VN 0°001 000°C 0l#
[oquAg dnoin JUSIOJ20D) JUSIIJa0D 0001 osLy vit
(80snN) waysAg uonedyIsse) 10§ payLun uonepeln Ajuuogrun 0001 005°6 u8/E
VYN 01 0001 00°61 uP/E
VN 0f 0001 0S°LE WO/l
80T0 09 0001 00°'SL wE
b_u_amm_a 30— .uo mos.w %¢E€ -.EB 11391 uoﬁ_ 1% .-05 3% un QNmm o>omm
ANVS Aakepo Lead w3y Jajowrel(] Jojouwrel(q plepuels ‘S ‘N
NOLLJOSId HTdINVS SHZIS HALLDH I I NOLLNGA1SIAd FZIS 10LLYVd
$6/90/10 Aaid1dN0oD 31vd £6/60/T1 AIAIADTI ALVd 100-L80-988£0] VIAHGNNN 'O ‘M
AMY ISATVNY 00/VO 600] JFINNN TJAVS TLH 7800T1€6] JIGWNN HO[
aM JSATVNY LOJ(OUd 800C-COMW-VIOHT]| 'A’1dT1dAVS .LOd{Odd woy3uo] 400 VSN L1OAr0dd

S1TNSHY ANV VLVA ONILSAL TVOINHOE.LOdD

!

AMOLVYO0EVT ADOTONHOAL TYINFANOIIANT "ONI ‘NOLSHM "4 AOY




“18933

STX'9ISD

CAVIO YO LTS aNVS ‘ TIAVID

SHILIWITTIA NI IZIS NIVID
100°0 10°0 10 1 01 001

- TTTTTTTTTTTT RLUE T T - i i i T 17717777 -0
) 1 1 1 V
" " “ ' ' | | '
tel, o | U I
&b - B — — i 1 1 _ 1 - L 4 S S R Y -
- o . ' | ' 1 | ! ' o—
< 1 | | i ! | l |
/ ' t | 1 ' ' | '
. 1 1 ) : ) \ ' !
11 At : S O N D 0 B 1 A S
1 | t
e | " " " _ " _ _
[
e o ! A O .
: 1 sl _ -t it = oot
'
N | " " " " “ _
1 ) 1 ' t ' 1 1 N
' ) ' ' ' t v \.
T T 11T 1TITr _ | ) : “ o ” _ ,ov
| 1 1 1 1 t f '
! i | i 1 t 1 i
' 1 ' 1
. ] M ” 1 " o " | ! . : v oS
' [ ) [ [ i t '
' ) | ' ¢ 1 ' :
| ' ' ' ' o l '
[ | ' [ ' ' l '
t ] 1 1 1 ] 1 i
] T “ [ | 1 1 ) ' i*_x 1 09
' [ | 1 t ' 1 ,
1 ] 1 '
" " | _ " _ _ _
Ll i 1 1
- — b H— : A= R o
' [ ' 1 1 | 1 .
1 ' ) [ t ' 1 )
i t 1
] / " U L
- 4. ) 3 L S S Y s —if- :
| [ / 1 l 1 1 ' 08
' [ 1 | ) | ' 1
' ' 1 1 1 1 ) 1
' ) ' 1 l ' 1 )
f [ '
+ S A T R " SIS S 4 L
| ' i 1 i | ' '
1 ] !
o TN (MR I R
1 | U ' ' i ' i
RN S 1 1 " o u o .- 001

YILINOYAAH 00Z# 00I1# 0S# 0c# ol# v W8/ WWE WUTT uE
SHZIS ATIS AYVANVILS 'S 'N
600-7800Z1€6 ATJINVS "TLH ‘800Z-€0AMIN-VIOHT A'TdNVS LOArodd

Y0 FAANOD NOILNFLSIA AZIS-A'TOILYVd

M @R~ IE

A AN

AREO@EZ -

A4OLVYO0EVT ADOTONHOAL TV.INTANOUIANT ONI ‘NOLSIM "4 AOY




718934

STX'LOSD

419VII1ddV LION=VN

SALON
€01 60000
9l £100°0
891 £€200°0
(4] 1£00°0
s'ic £400°0
L'Te 1900°0
I'LT ¥800°0
¥'6¢ L1100
9'1¢ 85100 AN
911 8’81 o€ 0S¢ 81200 A
Xapu] nung g CLE £0£0°0
Aanseld anseld pinbi L'EE 8Ty 11¥0°0 YALIWOYAAH
sISeq AIp aImisiout o, stseq AIp % ‘LNAINOD 9’8y SLO0 00z#
SHLLYAdOUd XHANI TANLSION TVINLVN VLS 0s1°0 001#
6'€6 00£°0 os#
686 058°0 oz#
28 VN VN 9'66 000'C ol#
[OQUIAS dnoin 1 jusid390) JUSIDIIS0D 0001 osLy 44
(s0sN) waskg uoneayisse|) 10§ payuN uoyepeln Auuoyiun 0°001 005°6 u8/€
VN ol 0°001 00'61 ub/E
VN __o¢ 0'001 0S'LE /iR
191°0 09 0°001 00°SL uf
Kouserd moj Jo saulj %68 YIm wut Jourg 9 Jour] o un 9Z1S 9ADIS
ANVS Aa4ed Aeid 3y3y| BETETII g | Jajpureld prepuels 'S 'l
NOILLANOSAd HTdINVS SAZIS FALLDFAJH NOILNGNRLLSIA 9ZIS HTOLLYVd
¥6/90/10 aalda1dNgD 3Lvd £6/60/C1 QIAIHDTY 1Vd 100-,80-988£0] WIHINNN 'O M
amy LSATVYNY D0/VO 010] JFIWNN FTJAVS 11T 7800T71€6] AHHNNN FOf
aMm ISATVNV 1D970dd 600Z-EOMW-VI0HT| "a’1dTdJAVS LOFIfO¥d woy3uo 0D VSN 104310dd

SLINSTA ANV V.LVA DNLLSFL TVOINHD410dD

AMOLVYOEYT ADOTONHOAL TV.INTFWNOYIANA "ONI ‘NOLSIM "4 A0Y

|




18935

STIX'LISD

1000

AVIO ¥O LIS anvs 0 TIAVID ]

SUHALINWITTIN NI 3ZIS NIVID
10°0 1'0 1 ol 001

T - T T77T T T i V T 7 T
! [ ' 1 ' + 1 '
' ' 1 1 if. | i g
' ' ' | ' | [ '
' ' ' | ' | 1 '
-1 + S [ 1 L 1 L i : 14

b 1 r [} 1 ) ' 1 |
i ) ] l ' ' i 1
) ! ) | ' ' [ ‘
®. ) ) 1 | 1 ) | )
/'/ ] 1 1 [} 1 1 ] !
T =1 ) T T T T T T T
i\ B 3 ' | | | [ [ ' 1
N ' | | ) ' | ' '
' ' 1 ' ' 1 ' '
~ | ) | ' ! ) b '
-4 - — e e Y 1 1 oL 1 1 1 1
' 1 ] i ! ] 1 ¢
' ! ] | ' | ) '
1 t ] i 1 1 1 1

‘/‘ [} 1 [ [l 1 1 [ H N

f ' | i ' 1 ' ' 1 N

- TT / - - ! T -—~t-g-11 tT11-————7 - 7 r -
I H 4 ' ' ' ' ;
T/ ! 1 i ' ] ' ' i
~ | ) | t ¢ ! ! !
~ ) i ' | ' ' )

. E i 1 1 1 [ S L G 1.
- 1T NG 1 ) T |~ [ ] '
' | ' i ! | ' '
' | ' ' ' | | i
! 1 ) ' 1 ' '
! i ] | i 1 t
- <-4 SO (U U0 U A ESURUUNUTY S NN YN S N N S T U S A N G O Y IS S ‘-

t I 1 ' ¥ 1 ! t
| t 1 | | i | !
1 | 1 i ' ' [ |
' 1 | 1 1 ' i |
_ ] | | ! 1 ' ' i
- | T ] ] i i| ™ ] DR '
1 ' ] ' ‘ | | ¢
I ¥ ] ] + 1 1 t
' ! 1 ) 1 | 1 1
! 1 | 1 ' ' 1 !
s o i o i L —— el o 4 144 +
' [ ' 1 | ' ' [
| 1 ] i) l | ' '
' ' | ' 1 | ' t
1 | ] t ' I | 1
1 1 t | ' 1 1 1
T mr T T - Fr 1 T 1 T
i ' ' | ' i 1 |
[ ) 1 ' ' ' ' !
i ! /7/ ] ' | 1 | |
i | //l ' 3 i { 3

: . - W = = | = -

YA LIWOYdAH 00Z# O00I# 0s# oT# Ol# v# W8/ ubE WTUIT uE
SAZIS IAFIS QYVANVLS 'S 1
010-780971€6 A'TdIVS TLH ‘6007-€0MIN-VIOHT A TdINVS LOArOdd

A0J TAUND NOLLAGRILSIA AZIS-ATOLLYVd

01

114

113

0

0s

09

oL

[
(=

001

B 2RI

o= 2@

RO Z -~

AYOLVY0d VT ADOTONHOIL TVINTANOYIANG "ONI ‘NOLSIM "4 A0




18936

STIX'1OSD

H19VOI'lddV LON=VN

SHLON
0 01000
20 $100°0
0 $200°0
St ¥£00°0
S'1 8+00°0
LT 89000
L'e 96000
LL ££10°0 N
zol 0810°0 o
00 L91 L'91 6'€l 05200 4
Xapy] nuny nuny ¥'91 6v£0°0
Konseld snseld pinbiy 861 1°6C ZLY0'0 YHLIWOUAAH
siseq AIp anysiow o, siseq AIp % ‘LNFLNOD b8t §L0°0 00T#
SHLLYIdOYd XIANI TANLSION TVIN.LVN 1'vL 0S1°0 001#
8'L6 00£°0 0S#
0°66 058°0 oz
WS VYN VN L'66 0007 ol#
[oquAg dnoin JUSIDIJJ0D) JUSII1[J20D) 0°001 osLv bit
(SOsnN) wayskg uoneoyIsser [og payyIun uohyepeln Ayuuojiun 0°001 005°6 u8/€
VN ot 0'001 0061 ub/€
VYN 0¢ 0°001 0g'LE W11
0c1o 09 0°001 00°SL uf
Aronserd moj Jo saurj 948¢ PIM urw Joun g o, Ioul % ww 9ZIS 9A9IS
ANYVS Ais Ae1d 3y Isjeumel(y _puelq plepuels °S ‘N
NOILJIRIDSAd TdINVS SAZIS HALLDHAST NOLLNEGRIISIA 3ZIS 310114 Vd
¥6/L0/10 ad1aTdNod 31Lva £6/02/T1 AIAIIDI F1Vd 100-L80-988€0] WIHNNN 'O "M
Amd LSATVNYV DO/VO 100] YHFANN FTJAVS TLH e67ITie6] dHAWAN 9Or
M LSATVNVY LOIr0ud 100C-SOMIN-VIOHT]| "d'TIATdNVS LOFIO¥d woy3uoT o) es[nL 103104d

SLINSTA ANV VLVA ONILSIL TVOINHOA10dD

A¥0LVIOEVT ADOTONHOAL TVINTFANOIIANT ONI ‘NOLSIM "I A0Y



18937

1000

SUALAWITTIA NI AZIS NIVYD

100

1'0 i ol 001
177588 41 “ ! “ “ ! ! TTTT ©
il el e V : : “ : ; . ” ‘T ot
/ 1 ] ] ] 1 I 1 1
] ] 1 1 1 ] ] ]
] ) 1 I 1 1 1 ]
S S T O — : ; ” - " ; i 02
) ] } t ] ] I ]
/ “ " " " " ‘ " X
N ' 1 | [ [ 1 | |
TT : ' 1 " : . " ot
L 1 ] ] ] ] ] ]
qn ] 1 ] [l ] 1 [}
] ] ] ] ) i i ]
] ] ) ) ] ]
~<4-1- .g ¥ u 1t =+ -+t Y 1 11t Ob
[} (] ] ] ] ] ] 1
! ' 1 | 1 1 ' t %
' ' | | | i t | Y,
' ' | i [ ] | ] N
- : : : ; i " i A1 oS
" / “ ] ] ] ] { "
1 ] ] 1 ] ) ] i
] / ] ] ] 1 ] ] 1
1 [] ] ] 1 1 1 ]
o T ! g e e e W H
] (] ] ] 1 ] ] ]
X " \ " " \ " X
i i i " i ; ; i oL
" / " L
B il I 1 T T
{11 | U 0 L
| e " " " \ ' _ 06
X X \ " " " X \
] ] [] ] ' 1 ] 1
Lo _ | 1 TN I.Lllﬁlvill.lll w—1l1lg 1L 001

Y4L3N0YdAH

00Z# 00l#

oTH old v W8/8 Wb/t WTUL
SHZIS IAJIS QYVANV.LS 'S 'N

100-T€6'1T1€6 ATAINVS 1L ‘100T-SOMIN-VIOHT A T1dINYS LOAroUd
J0d JAUNI NOLLAYIYLSIA AZIS-A 101 Vd

of

:n>-‘ B e X

1NN -4

AEAE0®EZE

AYO0LVHOEVT ADOTONHOIL TVLNTANOYIANT ONI ‘NOLS3M "d A0Y




STIX'TOSD

H1dVOIl'lddV LON=VN

18938

SHLON
651 60000
LT £100°0
€6l 2000
802 1£00°0
02T ¥$00°0
YT 1900°0
897 $800°0
vOE 81100 \
, 8°Z¢ 6510°0 \
6L L'91 9T S'OF 61200 ™.
xapu 'y nwry €1y 10£0°0
Ayouserd anserd punbyy 681 19v 11500 | ¥ALAWOYAAH
siseq A1p amsiour 9, siseq £1p 9% ‘LINJLNOD 895 5L0°0 00Z#
SALLYAJOUd XAANI | TINISION TVINLYN 108 0ST°0 001#
£66 00£°0 0S#
0001 058°0 0z#
12 , VN VN 0°001 000Z 0l#
1oqufg dnoip TEEIHEL S Il EETETETT ) 0°001 0SLY v#
(SOSN) wayskg uoneoyIsse|D (108 paiiun uonepesn | Anuwojiun 0001 0056 L8/€
VN 01 0001 0061 Wb/E
VN 0€ 0°001 0S'LE LT
$80°0 09 0001 00°SL W€
PUBS %€y M uu PULY % LU % uru 9z1g 9A3IS
b_u_umm_n MO] JO AVTD umolq a3ueio Jojowrer(g Jajourel(J plepuelS 'S N
NOLLIDIOSAA TTINVS SAZIS AALLOTIAT NOLLNENLLSIA 9ZIS FTOLLYVd
¥6/90/10 QaLaTdNOD ALVA £6/07/1 QAAIADT ALVd 100-.80-988€0] WAHWNAN 'O "M
MY LSATVNV D0/VO £00| ATTWNN FTIANVS 111 Z€671Z1£6]  MAANN HOL
am ISATVNYV LOHf0ud £00Z-SOMW-VIOHT| a1 ITIAVS 1DFrO¥d wioy3uoy 40D es|nL 1LOAr0ud

SLINSTI ANV VLVd ONILSIL TVOINHOALOdD

AYOLVIOEVT ADOTONHOAL TVINTFWNOYIANT "ONI ‘NOLSIM 4 A0Y



18939

STX'€DSD

A7gVII1ddVY LON=VN

SHLON
8I€ 8000°0
6°CE Z100°0
£6¢ 0200°0
$'9¢ 82000
9'LE 6£00°0
8°'8¢ $S00°0
I'Iy LL000
£y 8010°0
9'bp SY10°0 N
8¢ L91 S6¥ 8'Ch $0Z0°0 N
xopu] nuny nury oLy $820°0 A
Ayonserd onseld pinbry L1 '8¢ 00v0°0 AFLINOIYAAH
siseq AIp aImjsiout 9, siseq AIp % ‘LNAILNOD 43 SLOO 00Z#
SHLLYAJOYd X3ANI TANLSION TVINLYN 90/ 0s1'0 001#
8'86 00£°0 0S#
£66 058°0 0z
10 VN VN $'66 000'C ol#
JoquiAg dnoin JUBOLJ0D | IUBIdYIR0D 0001 0SL't Vit
(SOSN) waisAg uonedlyIssel) [0S payiuf) uonepeln Aruuojiun 0°001 00S°6 W8/€
VN 01 0001 00'61 R
VN 0g 0°001 0S°LE W11
VN 09 0°001 00'SL uf
pUES 9. ¢ PIM urw Jour % Joury o wuw 9ZIS 9AIS
Ayonserd mof Jo A v ID umolq s5uelo Jajeurer(y Jajowrel(q plepuel§ 'S ‘N
NOLLARYOS3d ITINVS SAZIS FALLDTI4T NOILLAFGRILSIA FZIS FT10LLIVd
¥6/L0/10 daIaTdN0D FLVd £6/02/C1 AIAIIOI HLVd 100-L80-988£0] WTHNNN 'O "M
4mMd ISATYNVY O0/VO 900] YHFNNAN TTJANVS 119 7€67121€6]  JIHWNN Of
am LISATVYNVY 123r0dd $00Z-SOMIW-VIOHT| "a'1aT1dNVS LOIrodd woy3uoT 40J eSInL 1odroud

SLINSHY ANV VLVA ONILSIL TVDINHOZ10dD

Ad0LVI0gVT ADOTONHOAL TVINTANOYIANE ONI ‘NOLSIM ‘4 A0Y




“18940

48V aAns W e Sun

SHZLIWITTI NI 3ZIS NIVYD
100 o | 1

e

001

e e

\

.___—.._.—_--___--n—_-_—--———_______

e ———e— fr——— ———— S T R S

R NSNS QI i I e

I

¥
'
1
[}
L}
1
1
1
|
1
1
T
]
]
'
1
1
'
]
|
'
1
g
)
t
]
1
L. |
]
)
'
)
1
]
1
'
]
1
[
t
]
!
:

b

=
|
|

Y et
v H

-m_ld. SN D I / ;

- ——-T----T-=T--%

(RS TR RS L Lk LN

Y4L9NOYAAH 00T# 001#  OS# ol Ol# v W8/
!

SHZIS HATIS QYVANVLS 'S N
L00-2€6'171€6 ATJINVS TLE ‘LO0T-SOMN-VIOHT A'TdNVS LOArodd

HO4d JAUND NOLLNYIYLSIA AZIS-A'TO1LYVd

-_—-—_---—_;—--—-—_——_.-

ub/t

mn

-m

1
=

09

08

06

L 01

Qs 2ER=QONM

e Z X

AR Z -~

AYOLVY0EYT ADOTONHOAL TVLNIWNOYIANT "ONI ‘NOLSIM "4 AOY




.

18941

STIX'SOSO

47dVOl1ddV LON=VN

SALON
9'9 010070
| 76 - €£100°0
811 £200°0
£yl Z£00°0
691 $¥00°0
v'61 £900°0
£€T L800°0
1'LT 12100
L'6Z £910°0 AN
9'Z1 L9l £'6C 6°0€ 6220°0 ,
Xapu] ' g S'EE 0Z£0°0 .
Ayonseld onseld pinbig 0'Z¢ 1'9€ 9b¥0°0 WALINOYAAH
sIseq AIp aImjsiow o, siseq AIp 9% ‘INFLNOD 1°6€ SLO0 00Z#
SALLNAJONd XAANI TANLSIOW TVINLYN 0'Zs 0s1°0 001#
L'66 00£°0 0S#
6'66 058°0 0T#
oS VYN VN 6'66 000'C 0l1#
[oquAg dnoip juapyyeo) | usnigeo)d 0°001 osL'y b
(SOs0N) wasAg uonesyIsse[D J10S payyiun uonepeln | Auwuojiun 0°001 0056 u8/€
VN 01 0°001 00°61 ub/€
VN 0€ 0°001 0S'LE W11
SLTO 09 0°001 00°SL uf
bmo_umm_m MO] JO SaUTJ %6€ PIM wu PULy % Ul % unu JZIG IAIS
ANVS Ka4e[o umoiq Aeid sy Jajpwelqg Jajureld prepuels 'S ‘N
NOLLINDSAd ATINYS SAZIS FALLOHSIE NOILLNERLLSIA 9718 101L¥Vd
¥6/L0/10 QaLaTdNOD FLVd £6/02/21 [(EINERECERTA 100-.80-988€0] YIHWAN 'O ‘M
I ISATVNV O0/VO 800] WHIWNN FTINVS 11T ze61zig6]  JITGWNN €Of
am LSATVNV LOAroud 800Z-SOMIW-VIOHT| a’T FTJAVS LOF(0Ud woy3uoT 40D esInL 10410dd

SL1NSTY ANV VLVA DONILSTL TVIINHOHLOdD

ANOLVYO8VT ADOTONHOAL TVINTANOYIANA ONI ‘NOLSIM "d A0¥



8942

L AY WAV L 11D 1 WILY O { c——e s e

J
SHALANITTIIN NI 3ZIS NIVUD
100°0 100 10 | ot 001
- T ¥ T T T T T T 0
' ' 1] t ' ] ] ]
. - " RN A
~ | ) ' 1 1 ' ' |
¢
—f I 1 i 1 1 1 1 c—
/0/ 1 ) 1 " " " " "
O/J’ " " " ] ] 1 ) i
.-UPI/ m: m _" m m m m _“ 114
] ] ] 1 1 ] ] ]
d/ | | | ] | 1 ) |
[} ] ] 1 ) ' ] 1
. L1 “ L A
BNENI | T e
oL | S UL
he ] 1 [} ] ] ] ]
NI u : " ! ! T o
1IN | UUE R
[ (- 1 | 1 ' ' ' n
" . : " i " “ T 08
! ' | [ | ' ]
1 / 1 [ 1 ] 1 t
' 1 | | t | t [}
1N ! A N O N
' ) } ] ' ] ) 1 09
1 1 ' ! ! ! 1 !
[} ] i t ] 1 [} ]
] ] ] 1 ] ] ] ]
i " A o
1 1 1 1 1 ' ' 1
] ] ] ] ] ] ] 1
' 1 | 1 ! ) i 1
AL _ A I I A R A1
1 . / 1 ! ! ! ! 1 08
t 1 i 1 1 ) 1 1
| ] | ] ] ] ] ]
' ' ' 1 1 ' 1 1
“ " " T - . " r 06
[} | [] [} ] i ] ]
o /. " LOHE 4 L
¢ | | | | i
. : . I . UL o1

YdLINOYAAH 00zZi# oO0l#  OSH 114 ol# vt W8/€ WWE UL Wt
_ S3ZIS FATIS QYVANVILIS 'S N
800-7€671T1€6 ATAINVS "LLE ‘800ZT-SOMIN-VIOHT ATdIAVS LOArOUd

Y04 FAUND NOLLAFIILSIA FZIS-A'1OLLUVd

E=mZ@E A Z@E=0IDF

aREORZ -

Ad0LVd0dVT ADOTONHOIL TVINIANOYIANG "ONI ‘NOLS3IM "4 AOY




18943

STX'908D

F19VIITddV LON=VN

SHI1ON
4 6000°0
£Ll £100°0
L6l T200°0
LA X4 1£00°0
0'LT w000
78C 090070
1243 1800°0
¢ ce v110°0
L9t SS10°0 AN
£91 L91 0'te 08¢ 81200 N
Xopu] g nang VoY £0£0°0 _
Ayonseld nise[d pinbr v'9C 9'Iy 174 :{X!] AILINOUAAH
siseq AJp amisiout o, siseq A1p % ‘LNFINOD £'8Y SLO0 00T#
SHILLYAJOUd XHANI ANLSION TVINLVN £'6S 0S1°0 001#
, 9'86 00£°0 0S#
0001 0580 oc#
IS VYN VN 0001 000°C ol#
[oquIAS dno1p JUSIDIJA0) JUII1JJ0)) 0001 osL'y bt
(s0sn) wAsAg uoneolIsse]) J10S pauiun uoyepeln | Ajuuojiun 0°001 0056 u8/€
VYN 01 0001 00°61 wb/E
VN 0 0°001 0S°LE o2/ 1
£S1°0 09 0°001 00°SL uf
Ayonsejd mof Jo saul o48p YIm wn Jouty % Jaun % ww 9ZIS 9ADIS
ANVS £a4eo umoiq AeId 13| JojourBI(] Jsjourel(g prepueis 'S ‘N
NOILLITYOSAd ATdIAVS SHZIS JALLDHAAH NOILLNGRLLSIA 3718 3TOLLYVd
¥6/L0/10 Q413 1dINOD LVd £6/02/C1 QIAIFIO 91vd 100-£80-988€0| VHHIWNN O "M
My LSATVNV 00/VO 600} YAGINNN HTJNVS TLH 2€671T1£6] JHHNNN HOf
aMm LSATVNV 1O0d10Ud 600Z-SOMIN-VIOHT| "'l ATdNVS 1O3(0Ud woyauoT g0 esInL LOIroud

SLTNSTY ANV VLV ONILSAL TVOINHO3LOdD

A4OLVHOLdVT ADOTONHOAL TVINTANOYIANG "ONI ‘NOLSIM "4 A0Y




18944

SYILIWITTIN NI IZIS NIVYD

1000 10°0 i'0 i 0l 001
g -— . T T T T T T T T c
; " " n " \ " "
' ' ' 1 ) ! ! )
~|- === H i o
e " " " " “ " " "
.17.4/;:: - tH+— ; " " ; “ : (174
' 1, ! ) ) ) 1 1
v/ t _, [} I 1 | " "
- " " " " " \ | |
N T " T O
| 1 ! 1 ' ) ' \
as | ' 1 | \ ' ' 1
10/0/. ! ! ! 1 ) ! 1 )
......... 0/ ' ' ' ' 1 ' I _.
T ! " " " " " T o
Rt " " " __ \ ; ||k
N | | ] i 1 | ] N,
- A " T o
' N 1 ] ) ] ] ] ]
1 1 ' 1 ! ' 1 '
1 ' | | ] i 1 )
! ] ] | ' ' '
- — -t = —+4-h — - -yt ——— -y —t——1 + - co
1 ) ] ] ' | ] ]
' ' 1 ! 1 ' ! '
' [} ] ] ] ] 1 t
1 ' 1 ) 1 ! ' "
=11 - THOH 0 P LTI o
\ " " __ \ “ " _
[} ) t [} | " " "
Joe— . X P U R S O Y NN DU ST P 1 Y VRIS SUR'Y PPN Wy 2% ¥ ) B cw
' 1 ) ' ' ! 1 '
' ' 1 ' ! ' 1 '
_ _ . \ " ._ \ _.
8 O U YN 1 S P I I 1 | Y
] ] i i 1 ] I ]
! 1 ) ' ! ! ! |
1 1 ! ' ! ' 1 "
- H " i . k th . r,il!r-ll.::_lliﬁ.. . l|;. 001

YILINOYAAH 0o0c# mc:« os# ot 014 b W8/E  WP/E WU e
: SHZIS AATIS QYVANVLS 'S N
600-7€6'171€6 ATJINVS "LLE ‘600Z-SOMW-VIOHT dTdINVS LOAr0Ud

Y04 FAUND NOLLNGILSIA 3ZIS-3'T01LLUVd

AdOLVH0dYT ADOTONHOAL TVLNTWNOYIANG "ONI ‘NOLSAM 4 AOY

Q> ZR=0OXI -

-z

AR ®RZF-




STX'108D

H19VII'1ddV LON=VN

p]
=
(o p] SHLON
oo
v~ ¥'0T 6000°0
- 0'8¢C 7100°0
S 0¢ 1200°0
1'€€ 6700°0
9°¢¢ 1700°0
v'6€ 9500°0
6’1 8,000
| %4 01100
LSy 8v10°0 AN
6'9C y'0T gLy 0°Cs 00Z0°0 -
Xxapu[ Nty nuny T£S 0820°0 _
Ajionseld ouse|d pinbiy SEE €8¢ 18£0°0 YA LINOYAAH
sIseq AIp aImjsiour 9, siseq AIp % ‘LNJLNOD 9L SLO0 00Z#
SHLLYIdONd XJANI TANILSION TVINLYN €16 0s1°0 001#
7’86 00£°0 0S#
6’86 0580 0z#
i) VN YN £66 000°C ol#
[oquAg dnoiH JURI0J30D) JusmIJaoD 0°001 osL'y Vit
(SDSN) waysAg uoyedyisse|D 10§ payiun uoniepels) Ayuuoyiuny 0°001 00S°6 u8/€
VN 01 0001 00°61 ub/€
VN 0¢ 0°001 0S'LE w011
VN 09 0001 00°SL uf
pues %pT PIm uru UL % nulg % wur 9ZIS JA3IS
Aonseld mof Jo A V'TD umolq s8ueio Jojewrel(] Jojoumei(q pIepu®IS 'S ‘N
NOLLANIDSAA HTdINVS SHZIS FALLDHAAT NOILLNGRILSIA FZIS 10LLdVd
¥6/C1/10 da L3 TdNOD 41VAd £6/02/C1 QIAIHOTI HLVA 00-0700-100-,80-9838€£0] WHHNAN 'O "M
I ISATVNV 20/VO i 100] JAGINAN FTJAVS TLH 0v0TCIE6{ YHHNN 9Of
gM JSATYNV 1D2310dd 100Z-109S-VIOH1| ‘AT I TJANVS LOIJrOUd woy3uoT-40D BSINL L1OAroNd

SLINSTI ANV V.LVA ONILSAL TVOINHOHLOdD

A¥OLVI0EVT ADOTONHOAL TVINIWNOIIANT ONI ‘NOLSIM ‘4 A0Y




“18946

D IA LD

106070

AVID YO LTIS anvs TIAVED B

SUALAWITTIN NI AZIS NIVYD
10°0 1’0 1 ol

001

o1

0t

0t

oy

0s

09

oL

]
I
1
1
t
1
1
!
]
[}
]
T
]
1
i
[}
1
[}
1
I
]
]
1
'
[}
1
)
}
]
]
i
i
!
I
]
¢
]
1
f
[}
|
|
1
|
i
I
!
i

08

T
1
1
1
1
L
]
[}
I
I
]
T
I
1
1
]
|
1
1
!
1
1
1
I
|
|
t
[}
|
1
!
'
1
|
4
1
|
[
1
t
n
i
1
'
i
1]
|
T
1
|
|
|
1

T +
-] ' |
1 '
' |
/ _ !
! !
/ [ [
v/O, 1 1
) |
/ ] '
1 i
\ | ¢ '
\ 1 ) t
Y i 1 !
| 1 1
N N 1 ] 1
T T 0 7
A 1 | i
1 H 1
| ) '
1 ' '
L ' N
i | ' '
] 1 i 1
1 1 1 1
' ' i [
| ' ! |
T T T T
f 1 t 1 1
| 1 ) ' |
' | 0 | 1
| 1 ' 1 )
L .

YILINOYAAH 00Z# 001#  OS# otH ol# p# o W8 WWE WTLL Wt
SAZIS IAHIS QUVANVLIS 'S N
100-001Z1€6 ATdINYVS 1L ‘T00Z-104S-VIOHT A TdINVS LOIrOUd

Y04 HAYND NOLLAGLSIA dZIS-ATOLLYVd

06

—= 001

= ZERE M BRI

R Z -

AMOLVI0EYT ADOTONHOAL TVINTANOIIANT "ONI ‘NOLSIM "d AOY




18947

STX'TOSD

H1dVIOI'1ddV LON=VN

SHLON
96l 6000°0
1'81 £100°0
[R74 7200°0
'L 0£00°0
60 Zv00°0
0°9¢ 8500°0
'y 6L00°0
6'vh 60100 N
$'8y SY10°0 N
9'€7 £02 (X332 9'TS 00200 A
Xopuf nury nung L'LS 7LZ00
Aonseld onse[d pinbr 8% S'19 ZLEOO YALINWOYAAH
siseq Axp aumisiout 9, siseq AIp % ‘LNALNOO TIL $L0°0 00Z#
SALLYAJOUd XAAN] TINLSION TVINLVN 0'v8 0S1°0 001#
'66 00£°0 0S#
L'66 058°0 oz#
10 VN VN 666 000'T ol#
[oquig dnoin JUBIS0D | JusIOyIe0) 0°001 oSL'y it
(S2SN) walsAg uopedlyIsse|D [IOS PayIu uonepeln Aypuuoyiun 0°001 00S°6 W8/€
VN 01 0°001 00'61 K3
VN 0t 0001 0S'LE W11
VN 09 000l 00'SL W€
PUES %67 Yim wu Jourg 9 ‘ Ul 9% urur 9ZIS A2
b_oﬁmu_n 30— uo AVTIO ESQ.S 28urio ._ouoE.a_Q Jpureld Eﬁﬂ:ﬁm SN
NOLLINIOSIA ATINVS SAZIS FALLOHAIT NOLLAENLSIA 9ZIS T1OLLYVd
$6/T1/10 aala1dN0D FLVd £6/07/21 AdAIIOTY ALVd 00-0%00-100-.80-988£0] WALINNN 'O ‘M
M ISATVNY 20/VO £00| JTIFWNN FTJAVS TLI or01Z1c6] MITNNN 901
aMm ISATVNY LOFr0dd £00Z-109S-VIOHT]| a1 ATdAVS LOFrodd| woy3uoT-JOD es[nL 10dr0dd

I
SLINSTY ANV VLVA ONILSAL TVOINHOE10dD

ANOLVY0gYT ADOTONHOAL TYILNIWNOYIANA "DNI ‘NOLSHM ‘4 A0Y




18948

SIX'TISO

1000

AVID¥O LIS . ANVS THAVID L

4 SHALIWITIIA NI JZIS NIVHD
100 1o I 01

001

01

0c

11

or

0s

09

0L

08

i T T T T f T T
) ' ) ' BE | i '
[ 1 | [ 1 | ) [
) i | ) 1 i ] ]
) ] 1 1 1 i | [
1 1 I 1 1 1 L 1
) ] ' 1 1 ! ' '
! | | i ) ) l [
| 1 \ ' ) 1 ) '
~. | ) i [ ' ' 1 )
* ! ' i [ 1 ' | [
- 1 T T T T T T T T
[ | | ) ' ' 1 |
' | | I | ] t 1
t ! | ) 1 | ' '
b | | 1 i ) ¢ t
- t 1 { Il 1 1 ) L
O/ ' [ | 1 [ 1 1 1
i 1 i | | 1 1 !
/ 1 ] ] i 1 1 1 1
[ I i ' ) 1 ' [
) 1 ) 1 | 1 ' |
T T t T y 1 T t
N [ ' | i ' | 1 '
| 1 1 ) 1 | 1 )
| 1 ' ! ) 1 ' !
[ | ‘ 1 1 ' [ t
' I i 1 ) ] i t
/ ] ] [l | | ] 1 '
[ ' | 1 | | | s
| t 1 | 1 1 [ )
1 ' 1 ' 1 1 ! )
1 i 1 ! [ [ ' |
Y ' [ ) | ! ' ' 1
// ] ] § [l ] ] i 1
1 [ ' | ' [ ' [
~ ' 1 ' | [ V ! [
i 1 | | | | | !
T T T 1 [ [ [
! ' i [ ' | 1 [
| \ ) t 1 ' ! )
' | ) ' | [ [ '
1 1 1 i i | i [
' s L L L s L L
! | 1 1 | | 1 '
i 1 | 1 1 | !
| | | 1 ] | [
| i | ) ! ' ' [
- ' 1 | 1 ' ) ! |
T T T T T T T T
1 1 l | [ 1 | 1
| ] ) 1 1 | | [
| i | i ! 1 ' ]
[ 1 | | | | 1 )
. L - o »

YALINOYAAH 00T# 1 001#  OS# oT# ol# v W86 WWE WULT uE
SHZIS HAHIS MIVANVLS 'S N
€00-001Z1€6 ATJINVS LLA ‘€00Z-104S-VIOHT A'TJINVS LOArOdd

Y04 TAUND NOLLAGNLSIA AZIS-ATOLLAVd

06

11 001

B> ZMme~D @~

o= Z WX

AR RZ R

ANOLVI0gVT ADOTONHOAL TYINTIANOYIANT "DNI ‘NOLSIM "4 A0Y




18949

STX €38O

IVl 1ddV LON=VN

SILON
99 01000
1'6 £100°0
6Tl £200°0
(a1 7£00'0
6LL $$00°0
¥'0T 7900'0
62T L800°0
(R4 72100 _,
08T ¥9100__ |\
8'0Z £7C (32 T 6T 1£20°0 A
Xapu[ nung nung L'1E 72£0°0
Ayouseld onseld pinbig w $'€T £vE 6100 VA LINOUAAH
siseq AIp aamsiow % siseq AIp % ‘LNALNOD 1°0L §L00 00zZ#
SALLYTJOUd XIANI TINLSION TVINLYN TLL 0S1°0 001#
$'€6 00£°0 0S#
€96 058°0 oc#
g VN VN L'S6 000°Z ol#
[oquiAg dno1in SO0 | IusIoIye0) 0'001 _OSLy vit
($Dsn) wasAg uonRIISSE[) [10§ payIun uonjepeIn Ayuuopiun 0001 00S°6 W8/
VN 01 0001 00'61 Wb/
VN 0f 0001 0S'LE WO/ 1
VN 09 0001 00°SL _ uE
pues %0¢ YHMm wuw U % ULy % s 9ZIS 9A3IS
Ayonserd mof Jo AVID Umoiq Iaourel( Jojowrel(q pIepuels ‘s ‘N
NOLLINOSId TTdNVS SAZIS FALLOFLIA NOLLNERI1SIA IZIS T10LLVd
v6/21/10 aa1dTdN0D TLVd £6/02/21 AIAIHOTY LVd 00-0¥00-100-280-988€0] JFANNN 'O ‘M
I ISATYNY O0/VO $00] YIGWNAN FTJAVS TLH ov01Z1E6]  YIFNN 9Of
am ISATVNY 1OF(0dd $00Z-109S-VIOHT| "a’1TTIAVS LOAQUd woy3uoT-4OD es[nL 103(0dd

SLINSTY ANV VLVA ONILSAL TVOINHOFZLOHD

ANOLVIOEVT ADOTONHOAL TVINAWNNOYIANT “DNI ‘NOLSIM "4 A0Y




- aam w

18950

_ AVIOYOLTS aNvs TAAVED ]

SUALFWITTIN NI AZIS NIVHD
1000 100 10 1 01 00l

T N T T 7 T T i T T O
3 ] ] i 1 ] ] ]
] ] ] | ] t 1 1
1 o " (RN
N A R - T " T O L
KX
I __ RN H
a 1] " R o
- ] T =) T T T T T T ON —
./ ] 1 1 1 1 ] 1 i
- I " CUEE o 3
0/0/10 I ! i i I ! I ! A
—_ " 1 " " __ 1 ) i om
LT | R ERR
L " S o A
- H— u T o
\ ' " " ' ) ( ' i x.
1 ] ] ] 1 ¥ ] [
AT " IR I 1 M 1 O
__ ] ] ] ] ] “ " "
" v i " " _ . | N
W n " " ! ! " ! I
_,_ _ . \ ) \ ) i} 09 K |
' H 1 ] 1 1 1 ]
Ui __ A1 IS I B I A L
i/ | " T T % N
| /_f " COLL o T )
! : ! ! ! ” ! ” o)
i ] | ] ] [} i ] ow “
| ] i I I ] ] 1
" " \ ” " " " | A
" “ " T “ ; " " 06 d
L —H R LU L
" " l_ /+/ ' ) | " "
1 ] 1 1 1) 1] 1 ]
i 1 L .I.I.h oc—

Y4 LINOYAAH ooz# O00I#  OS# 0T# oi# v# W8/ WWE LTI uE
SAZIS AFIS MIVANVILIS 'S Nl
S00-0¥071ZIE6 ATAINVS LA ‘S007-104S-VIOHT A TJINVS LOIfOUd

0 AAYND NOLLAGRILSIA AZIS-ATOILYVd

AYOLVYOHVT ADOTONHOAL TV.INIWNOUIANT "ONI ‘NOLSIM 'd AOY




18951

STX'vOSO

A1dVIIIddV LON=VN

S41ON

9L 01000
101 £100°0
¢zl £200°0
8¢l 2£00°0
91 S¥00°0
L8l £900°0
£ L800°0
9'¢C £Z10°0 ‘
8¢ L9100 N
20¢ 10T £y £'LT ££20°0 v
Xapu[ yury wuny L'6T bZE0'0 .
Ayonseld onseld pinbig 8T (443 500 HLLINOIAAH
siseq AIp aImIsiow 9, siseq A1p 9 “LNHLNOD TLE £LO0 00z#
SHILYAdOYd XHANI TANLSIOW TVINLVYN 629 0s1'o 001#
866 00£°0 0S#
0°001 0580 oc#
IS VN VN 0001 000'C ol#
[oquAg dnoin JUAIOIJJ20D) | IUSOUII0D 0001 osLy i
(SOSN) waysAg uoneoyIsse]) [10S PAYIUN) uopepesn | Ayuuogiun 0001 005°6 u8/€
: YN 01 0001 0061 ub/E
VYN (3 0°001 0S'LE WLl
r44 X1} 09 0°001 00°SL uf
Aonsejd mo] Jo sauly %Lg M o Jaulg % Joulg % uru 9ZIS AA3IS
ANVS £ake[> umoiq 31| purelq Jojoumlq prepuels 'S "N
NOLLJIOS3d I1dIAVS SHZIS FALLDFAdd NOLLOAEGRLLSIA FZIS 1011 dVd
v6/C1/10 aaLaITdNOD A1Vd £6/02/C1 AIAIFOTE HLVA 00-0¥00-100-L80-988€0] YHHWNN 'O 'M
amd ISATVNV D0/VO £00] dIGWNN FTJAVS TLH 0b0IT1€6] MIAGNNN FOr
aMm JISATVNV 1OHIOUd L00Z-109S-VIOHT] a1 TdNVS LOdfOdd woysuoT-§OD es[nL 12d1049d

SI1NSTY ANV VLIVd DNILSIL TVOINHOF10dD

AMOLVYOEYT ADOTONHOAL TVINIWNOYIANE ONI ‘NOLSdM “d AO¥



18952

AVIDNO LTS aNvs TIAVYO |

SUALINWITIIN NI IZIS NIVID
100°0 10°0 1'0 1 ot

001

YALIWOUYJAH 00T# O00I#  OSH 0zit oi# v W8/ W€ WTLTL Wt
SHZIS AdIS MIVANVLS 'S ‘N
L00-0v0'TZIE6 A TAINYS TLA ‘L00Z-10GS-VIOHT A TJIAVS LOArOdd

JYOd FAUND NOLLAGLSIA AZIS-ATOILYVd

T 7 T T T T T T
1 ] 1 1 [} K ] [}
" | " ; \ \ | “
¢ I i 1 | | | ' i

el H— “ T ©
e 1 ] t | 1 1 I
N | m T L L

- T T T T T T T T CN
e N " U T T
WL " e

PN i 1 1 1 1 4 i | cm
MNERE " " " " “ \ "
R 1 i ! ! 1 i :

1l m L L,
1 ' 1 { ) | | ]
! 1 ! ! ! | ) i
i | i t [} i § |
! ) \ i ! | 1 !

T " P o
! ) i I ! ) ! !
) | 1 ! ! ) | i
" //" " U L

+ 09
) ) ) ) | ) )
1 I ) ! i ! !
| 1 ) | i ! ! )
1 / 1 ! ‘ ) ! !

T\ i " ] “ “ i oL
! 1 ! ! ! ) ! )
1 ] i 1 ] ] " "
i " At

1 ” / “ | : I | | 08
1 ! ! ! ) | : i
1 [} | | | [ ) §
! 1 I | ! ) ' "

L " 1A S R R A R
) 1 ! ! | 1 ! !
\ " " \ " " " "

A _ . R I S B ¥ 1 T

o Z @R M B~

AR RZ &

AYOLVYOgVT ADOTONHOAL TVINIANOYIANT “ONI ‘NOLSIM d AOY




“18953

STX'§0SD

H19VII1ddV LON=VN

S410ON

%% 0100°0
$'9 $100°0
1'6 £200°0
1'6 ££00°0
911 9%00°0
8Tl $900°0
€61 1600°0
€31 8210°0
6Ll £L10°0 AN
L'vT €1z 0'9¥ v'0T 0’0 N
Xopu] g nuny 67 8£€0°0
Aonserd onseld pinbiy 1'$T (474 _SLy00 YA LINOUAAH
siseq AIp aImIsIour %, siseq AIp % ‘LNILNOD 0'8C SLO0 00T#
SALLYAJOUd XAANI TANLSION TVINLYN F¥43 0S1°0 001#
L'66 00€°0 0s#
0°001 058°0 0z#
oS YN YN 0°001 000'C ol#
, JoquiAg dnoip JUA0LJI0D | IUSIONIR0D 0'001 0SL'Y i
(SOSN) WalsAS uoneIyIsse[D [10S PIYIUN uoneperny | Ayuuojiun 0001 005°6 .8/€
VN ol 0001 00°61 Wb/E
$80°0 0€ 0°001 0S'LE WL
S61°0 09 0°001 00°SL WE
Ayopseld moj Jo saul %87 YIM wuw ULy % Ul % ww 3zZIS 9IS
ANVS A3£8]5 umoiq 3| Jpurlq Jjeurlg paepuels ‘S ‘N
NOLLINOSAd TTJNVS SHZIS FALLOFAAH NOILLNERILSIA FZIS TOLLYVd
v6/Z1/10 a41aTdNOD ALVd £6/07/Z1 AIAIZOMI ALVd 00-0v00-100-280-988€0] HEWAN 'O "M
IMd ISATVNV O0/VO 600] YIGNNN FTJAVS 1L 0v01z1€6]  WATNNN dOr
aM LSATVYNV LOFr0dd 600Z-109S-VIOHT] "a’1 A TdAVS LOA0Ud WoyauoT-gOD BSINL 10dr0ud

SLINST ANV VLVd ONILSAL TVOINHOH10dD

ANOLVI0EYT ADOTONHOAL TVINIAWNOIIANT "ONI ‘NOLSIM "4 AOY




118954

SV, RO T

| —AVID¥O LIS | anvs THAVYD |

SYILAWITTIW NI AZIS NIVHD
1000 100 1°0 I 01

00t

o1

~oi_

0T

o€

oy

\

0s

09

0L

/

08

T
1
|
]
4
!
[}
1
|
t
L]
T
1
]
1
I
1l
]
i
|
1
1
T 1
t
'
| 1
] |
] ]
i
|
[}
1
|
]
|
[}
1
|
]
|
]
1
|
It
|
]
[}
1
t
T
|
i
]
|

[
|
I
!
!
1
'
i
|
1
]
T
1
|
t
b
b
¥
1
[}
1
i
1
]
[}
1
i
[}
1
)
)
t
[}
1
[}
1
]
[}
1
[}
1
I
[}
1
|
|
¢
T
i
|
t
|
1

|

LU L

YILIWOYAAH 00z# 001#  OS# oT# ol# v W8/ WWE WTULT Wt
SHZIS JAFIS AVANVLS 'S N
600-040TZ1E6 ATAINVS 1LH ‘600Z-104S-VIOHT ATINVS LOAS O&h

04 AAUND NOLLNIRLLSIA AZIS-ATOLLUVd

06

1.

= Z R B BE=D I

RO RZ -~

AYOLVIOHVT ADOTONHOAL TVLNIANOWIANT "ONI ‘NOLSIM "4 AOH




STX'YOSD

4719VII1ddV LON=VN

e
SHLON
9 i
0
— L9 60000
- 6'LT Z100°0
762 1200°0
62 0£00°0
L'IE Tv00'0
0'Ee 8500°0
TYE 7800°0
L'9€E v110°0
0'8€ $S10'0 AN
6'8€ 8'€T L'79 g1y ¥120°0 .
Xopu] nurg nury 0ty 10£0°0
Anonserd onseld pinbry £6T [$34 81¥0°0 WALINOYAAH
s[seq AIp aImsioul % stseq KIp %, ‘LNJLNOD 'L SLO0 00Z#
SALLIFdOYd XdANI NANLSION TVINLVN 0°'C6 0S1°0 001#
'86 00€°0 oS#
8'86 0580 oz#
HO VN VN 766 000'C ol#
JoquAg dnoxd WapIgeo) | IusIdIe0) 0°001 osL'y Vi
(Sosn) wasAg uonedyIssel) (10§ payiun uonepern | Ajuuojiun 0'001 0056 u8/€
VN ol 0'001 0061 ub/E
VN Y3 0°001 0S'LE W11
L VN 09 0001 00°SL uf
PUES %97 Yilm wuw Tout] % 1out] % uru 9ZIS AA3IS
Aouserd y3iy Jo A y10 pai-a3ueio Jojourelq Ieurelq prepuels ‘s ‘N
NOILLINOSAd TJNVS SAZIS FALLDI I NOLLNENLLSIA FZIS TOLLYVd
6/60/10 ga1aTdN0D ALVd £6/07/21 QIAIFOM 91Va 00-0700-100-,80-988£0] WHGWNN 'O "M
ETX ISATVNV O0/VO 00| YFGWNN TTJAYS 1L 720TZIE6]  WAFNNN F0f
am ISATYNY LO3f0dd 100Z-709S-VIOHT] ‘'@’13TdNVS 1O9r0dd WoY3uo -0 ES[NL 103(0dud

SLINSTA ANV V1Vd ONILLSIL TVOINHOHLOdD

AdOLVI0gVT ADOTONHOAL TVINIWNOYIANT "ONI ‘NOLSIM d A0Y




STIX'¥OSD

“18956

| AVIDYOLTS anvs TIAVHD B

SYALIWI'TTIIA NI ZIS NIVHD

100°0 10°0 1'0 I 01 001
T T T T T T T T " O
- -+ e : - HHH—— T o &
I " UL 0 L) H
" “ " “ ! | “ " o
T “ T T T “ “ “ ON —
- " (RN R C
T & .. . | 1 1 ] ' | I | B
v R __ T T O
1T 9//.//7 [ ' 1 1 t " " "
[P~ 11 | (RN R A
T T T T T T T T - cv
[~ " “ " ” ) " “ "
J " " " " " i “ d
T i | " i " " i 05 4
IR Rt . | “ “ “ ” “ N
BEE " " " “ “ “ ” 1
Bt w \ _ _ ~ h \ 09 4
] t [} I | ] ] 1
V| ] | 1 | i 1 |
/ 1 | i ' ' 1 ” " .—.
; " i " " i _ ; oL
" ] “ ] ] 1 1 1 z
Nl : (R . A |
1 ] ] i i ] ] ]
N : T T
n “ n " " " : \ |
" " “ ; ; “ m "_ 06 d
" «//L_ “ R R
" " a | r [ t i .ul.lh. Qc—
YALINOYJAH 00Z# O01# 0os# 0c# ol# v# W8/t JbE WULT ut

SAZIS JATIS MAVANVIS 'S N
¥00-77071TI€6 ATAINYS TLA ‘T100Z-204S-VIOHT A'TJINVS LOArodd

YO0d TAUND NOLLAGRLSIA AZIS-ATOLLYVd

AMOLVI0GYT ADOTONHOAL TVININNOYIANE "ONI ‘NOLSIM "4 A0Y




18957

STX'92SO

A19VII1ddV LON=VN

, SALON
[Ral 60000
9G] £100°0
691 £200°0
691 Z£00°0
y61 000
v £€T 7900°0
1°LT 9800°0
9'67 611070
6°0€ 79100 N
0Ll (44 Y'6€ X33 92200 N
xapu| nung nung 98¢ 01€£0°0
Ayonseld onseld pinbry 092 (X4 62700 JALINOYAXH
siseq AIp amjsiowr 9;, siseq AIp % ‘LNJINOD 6'CS SLO'0 00T#
SALLIAdOUd XHANI TIANLSIONW TVINLVYN 9’19 0S1°0 001#
886 00£°0 0S#
8°66 058°0 0z#
1 VYN YN 0001 000'C 0l#
[oquAS dnoin JUSIDYJ20D | IUSIOLFI0D 0001 oSL'Y vit
(SOSN) wajsAg uoneayisse|) [10S paylun uoyepeln Ayuuojiun 0001 005°6 u8/€
VN 0! 0001 00'61 Wb/E
VN 0¢ 0°001 0S°LE WO/ 1
9¢1°0 09 0001 00°SL uf
PuUEs %Ly PIm wuw Joury % Iouy % wu 971G 2A3IS
Konserd mo] Jo X VD umoiq-aduelo 13y Jaysurel(] Jejoureiq plepuels 'S N}
NOLLINIDSAd ITJNVS SAZIS FALLOT AT NOILLNERILSIA 9Z1S ATILIVd
v6/60/10 AdLaTdN0D F1LVd £6/0Z/C1 aaAIgOTY ALvd 00-0+00-100-280-988£0] AATNNN 'O "M
My ISATYNY D0/VO 900] WAGWNN TTJANVS TLA 72012186] JHGWNN 901
M ISATYNYV LO3fOYd £002-204S-VIOHT1| 'd’1ITdNVS LOFrodd woy3uoT-40J BSInL 103r04d

SLTNSTI ANV VLVd ONILSAL TVOINHOILOdD

AdOLVIOgYT ADOTONHOAL TVINTFWNOYIANA ONI ‘NOLSIM "4 AOY




18958

STX'90SD

AVIDYOLTS | anvs TaAVND |

13

i
SYALAWITTIN NI FZIS NIVHD
1000 100 1’0 I 01 001

; : ; 0
1 m m o1

* e " "
L redl ! ” 0z

M| " "

o \ \

o L 1

oy

P e e S T

0s

09

oL

\

08

[
!
i
|
!
1
1
!
1
1
I
T
I
1
1
I
1
1
I
|
(
¥
|
t
|
1
!
i
1
|
1
[}
i
[l
!
1
[}
|
!
|
|
1
It
1
1
|
[l
i
T
|
1
i
|

e T T n EEEEt EECES

A [F—————— S (SIS ST Y WIS S N S G VU S -

]
Y4LINOYAAH 00T# 001#  OS# oz Ol# - v# W8/  WWE WULT Wt
SAZIS JAHIS MIVANVILS 'S Nl
900-Z701Z1€6 A'TJINVS 11T ‘€00Z-209S-VIOH'T A TdINVS 1o3roud

HO0A TAUND NOLLAYILSIA AZIS-A'IOLLAVd

VLG | Il

06

R BER=Y I~

o Z W

AR QEZ

AMOLVYIOEVT ADOTONHOAL TVINTANOYIANA "DNI ‘NOLSIM "d A0Y




STX'808D

F1dVII1ddV LON=VN

N
1]
> SALON
(ee)
-t
- £ 01000
99 ¥100°0
1'6 £200°0
L1l ££00°0
(A 9100°0
L91 #900°0
174 8800°0
81C $210°0
1'€C 6910°0 N
9'vi [ N44 $'LE 6'9Z ¥£20°0 N
Xapu[ nury nwry v'6C LZ£0°0 .
Ayoanseld snse|d pinbry 1'vT TEE 75400 WALINOYAAH
siseq AIp aImsious o siseq AIp % ‘LNALNOD '8¢ SLOO 00Z#
SALLYFJOUd XFAANI | TINLSION TVINLVYN 699 0S1°0 001#
866 00£°0 0S#
0001 0580 oT#
os VN VN 0001 000°'C ol#
JoquAg dnoin JUBIDIJR0D | IULIIYI0D 0°001 0SL'Y it
(SOSN) WwalsAg uoneaysse|) {108 payuf uonepeln Auuojiun 0001 00S°6 W8/€
VN 01 0001 0061 WV/€
VN 0¢ 0001 0S°LE WL
ZEL0 09 0°001 00'SL Wf
Ayonseld mof Jo saulj %8¢ PIm wu Ul % Jaulg % wur 9Z1S JA2IS
ANVS £a4e[d umoiq 1y3i| RESEYN TG Joyoureiq prepuels ‘S ‘N
NOLLINIDSIA FTJNVS SAZIS FALLOTIIT NOILAERILSIA 3ZIS dT0LLIVd
¥6/80/10 dd13a1dNoD A1vad £6/0Z/Z1 QaAIgOTY ALVd 00-0v00-100-£80-988€0] YTFNNN 'O "M
amd ISATVYNV 20/VO 800] YAGWNN ITJAVS 113 7e01zis6l  JHGWNN "Of
am ISATVNY 1O3r0ud $00Z-204dS-VIOH] "a’'l ITdAVS .LOFr0dd woyauoT-40) es[nL L1D4f0dd

SLINSTI ANV V.LVA DNILSIL TVOINHOALOED

AYOLVIOEYT ADOTONHOAL TVINIANOIIANG "ONI ‘NOLSIM "4 AOY




o oain v

“16960

| _AVIDYOLTS anvs TAAVED ]

SYALIWITTIN NI IZIS NIVHD

1000 10°0 1’0 I ol 001
- - h T T T T T T T T O
e ! ! ! : ! ! ! :
el ! ! ” ! : ! ! :
/0/ | 1 ) l ' i ' 1 O— ..—.
o ! " ! ! ! ! ! ! H
) * I ! ! ! ! ! ! 9
~ T | T TR %o
N ] | YO T 2
i | t ] 1 1 ] ¥
: ST “ e 0 M
/0/ i 1 } | i | } |
N ! ! “ ! ! ! ! X
i m T o o
1N m GO T ¥
i " i " i " i : os 1A
! ! ! ! " ! ! ! N
! ! ! ! ! ! : ! I
” w ] “ i ] ] 1 oo h
! _ " " ! ! ! ! L
“ ! ! ! ! ! ! T % N
! " | ! ! | ; ! q
o _ AT %8 o
] " " 1 ] ] i ] m
! ! ! " ! n ! ! q
J " “ " ; " “ T 06 d
" ! " ! ! ! " !
] i i ¥ ] i ] ]
1 ] ] 1 1 ] ] [}
1 . " L 001

YA LINOYAAH 00Z# O001#  OS# oc# 0t# vt W86 uWE WULT Wt
SHZIS FAHIS MYVANVIS 'S N
800-2201TI€6 ATINVS LLA ‘S00Z-204S-VIOHT ATdINVS LOIrOdd

Y0 TAUND NOILLNARLSIA AZIS-HTOLLAVd

AMOLVI0EVT ADOTONHOAL TVINIANOYIANT "ONI ‘NOLSdM 4 AOY




STX'010SD

H1dVOI'lddV LON=VN

i
% SHLON
¢o)
-4
~ L9 010070
08 ¥100°0
9°01 £200°0
TEl 2£00°0
LSl $¥00°0
€81 £900°0
TT 8800°0
8+ £210°0
£LT 9910°0 AN
971 £'€T 6'S¢ 6°6C 1€20°0 A
Xopy] jung i 143 TTE0°0
Aonseld onse[d pinbi] 6'CE ¥'9¢ 9%10°0 AFITNOAAAH
siseq AIp aImjsiour o4 siseq A1p 9% ‘LNALNOD $°8¢ SL0°0 00Z#
SAILYIdOYd XIANI TIANLSION TVINLVN 6°L9 010 001#
9'66 00£°0 0S#
666 0580 4]
o) . YN VYN 0001 000°C 0l#
[oquAg dnoin Jualoyye0) JUaIOLJ0D 0°001 osL'y 4:;
(sOsN) wisisAg uoneIYISSED [10S PALIUN uonepeln Ayuuojiun 0°001 00S°6 u8/€
VN 1] 0°001 0061 ub/E
VN 0¢ 0°001 0S°LE W11
0£1°0 09 07001 00'SL_ uf
Anonserd mof Jo sauly 9,8€ Yim wu Ioulg % Jaung % I QZIS 9A3IS
ANVS Aa4ejo umoiq sy J9jaurer(] Ioyeuri(d prepumi§ 'S ‘N
NOLLIRIDSHd ITdINVS , SHZIS FALLDHAAT NOLLNERILLSIA 3Z1S F10LLAVd
¥6/80/10 alLd1dINOD 21LvVd £6/0T/T1 AIAIFOI H1LVd 00-0v00-100-L80-988€0] AHHNNN 'O "M
And ISXTVNY 00/ VO 010] JIFGWNN FTJANVS T1LH 7C01Z1E6]  IHHINNN 901
gm LSATVNV .LOFr0Ud L00T-C0ES-VIOHT] "QTHTIJAVS LOHI[0Ud Woy3uoT-40J BSInL LIH(0Ud

SLTNSTY ANV VLVd ONILSHL TYOINHOALOdD

ANOLVIO0EYT ADOTONHOAL TVINTWNOYIANG "ONI ‘NOLSIM "4 AOY




18962

/ _
\

YILINOYJAH . 00Z# O00T#  OS# oT# ol# v# W8/€  WWE WULL Wt
SHZIS FATIS MIVANVILS 'S ‘1]
010-2201ZI€6 ATINVS TLA ‘L007-20dS-VIOHT HTdNVS LOArodd

Y04 TAUND NOLLAYRILSIA AZIS-ATOLLYVd

JAviodorws | anvs TAAVYO ]
SYALAWITTIIA NI ZIS NIVYHD
100°0 10°0 1’0 I 1] 00l
T T T T i T ™3 D T
{ ! I 1 ) i i |
. ] " (R T O
L ! | | 1 | 1 | !
el R : T
N | " " " n | " __
[ TN ] | CO L L
1 m T T
// [ | | i | | ' [
. L " 4 B I A
- 4/ | T | | | 1 i 1 [}
LR ” LU ]
Tl “ 418 N M B
N " R A
' ' ' 1 1 [ ) [
1 | ) | ! 1 1 [
! ! ! ' ' | " "
t t 1 ] 1 | ] 1
| " " “ " " | “
” / ] 3 [} 1 |
1 1 [ ) ' l 1
[} ] 1 i 1 ] '
H— " T
t ] I ] ¥ ] 1
) ' ' 1 1 [ )
| ] I 1 ] 1 i
' _/ [ _ ” H ”
1 1 “ 1 1 1
] ] 1 1 1 1
] 1 I ¥ ] I
) 1 ! l ' 1
1 1 ) 1 1 [
T T T T T T
' ) ' ) ' )
1 1 i ] ) 1
1 ] 1 1 I ]
1 | ) 1 i )

)

0c

0t

oy

0s

09

0L

B 2R~ IE

o Z R

AR ORZ -

ANOLVYOEVT ADOTONHOIL TVINIWNOYIANA "ONI ‘NOLSIM "4 AOY




STX'TIOSD

A1dVOI1ddV LON=VN

(0]
de
o SHI1ON
(o]
1?;
e 1’ 01000
£9 $100°0
'L £200°0
L8 ££00°0
66 9%00°0
£l £900°0
8Vl 1600°0
091 LT10°0 .
¥'8l ZL10°0 N
€l VT 6'SE 961 W00 e
Xapu] nury L1t | (144 8€£0°0
Aponseld auseld pinbiy 9'LT 96T 690°0 YA LINOIAAH
siseq AIp aumjsioul o4 siseq A1p % ‘LNFLNOD X4 €L00 00c#
SHLLYIdOUd XHANI| TINLSION TVANLVYN %14 0s1'0 001#
'S6 00£°0 0S#
, 866 058°0 oz#
J8 VN VYN 656 000'C ol#
[0quAS dno1p JUSIDIJR0)) JUSIOIIII0D) 656 osL'y v
(SOSN) waysAg uonedlyIsse|) [10S payIuN uolnepeln Ayuuopun L'86 00S°6 u8/€
VYN 01 0°001 00°61 uP/E
VN 0¢ 0°001 0S°LE W11
L81°0 09 0°001 00°SL of
A1onse]d Mol Jo saulj 04,7¢ pue [9ARIS o4 M Hit] Joutg % ULy % I 9ZIS IAJIS
ANVS £a&e)d a3uelo 3y3i| Jojeureiq 1apeurel pIepuels ‘S N
NOLLdIOSHA H1dJINVS SHZIS FALLDHAAT NOLLAFNLSIA 3ZIS TOLLIVd
¥6/60/10 Ja13TdNOD 31vd £6/02/C1 AIAIEHOI H1Vd 00-0700-100-L80-988€0] YHHNN 'O M
IMY ISATYNV O0O/VO ) Z10| JIIGINNN FTJNVS "T1H ZTOITIE6]  HHIWNAN 0L
gM JLSATVNYV LOF0Ud 600Z-TOMS-VIOHT| "d’1dTJAVS LOH(0Ud woy3uoT-JOO esInL LO310dd

SLINSTY ANV V1Vd ONILSAL TVOINHO4L0dD

AJOLVYIOEYT ADOTONHOEL TVINTANOYIANG "ONI ‘NOLS3M "4 AOY



STX'TIOSO

“18964

_ AVIOYOLTIS anNvs TaAVED |

SHALIWITTIN NI ZIS NIVHD
1000 10°0 1'0 I o1 001

-

0l

0T

RN N CR--R ]

113

B R e e

T
1
i
[}
i
1
]
t
L}
[}
)
T
'
[}
[}
[}
]
[}
1
1
1
]
T
[}
[}
/

A
ov H

b |

i os 4

! N

\ 1

Loy 09 4

oL

=
o0
AR RZ -

\

¥J+7 |

YALIWOYAAH 00Z# 001#  OS# 0z ol# vt W8/€ WW/E WTULT ut
SAZIS AAFIS MIVANVLS 'S N
T10-7207121€6 ATJINVS TLA ‘6007-70MS-VIOHT A'TJINVS LOArOUd

Y04 FAYNID NOLLNFLSIA FZIS-ATOLLYVd

T
1
+
1
|
¢
|
I
|
|
|
T
3
3
1
I
1
¥
'
b
i
i
T
|
1
I
¥
!
!
1
1
1
1
|
i
1
|
3
|
ll
1
i
]
!
!
i
I
|
|
T
1
I

T
|
¢
'
1
1
1
I
I
¢
[}
T
1
i
1
I
1
|
|
1
I
i
T
i
1
|
1
i
1
I
I
1
|
1
|
]
1
|
[
t
1
|
i
:
|
|
§
i
1
T
'
[}
|

_-.___..-——.._--—__-———-——«-—————-————-———!————————-_--_—_-_.

./

I
—
(=4
(=]
—

AM0OLVI0gVT ADOTONHOAL TVINAANOYIANG ONI ‘NOLSIM "4 AOY




718965

STX'10SD

ATIVIITddV LON=VN

S41ON
Z'81 6000°0
(4] £100°0
S'6l 22000
8°0C 1€00°0
1'2C 000
y'eT 7900°0
L'yt L8000
6'ST cT10°0
TLT 99100 AN
vl 1'L1 '8¢ ¢'8¢C ££20°0 S
Xapu| g Ny I'1€ $Z£0°0
Apouseld snseld pinbry 9°¢1 v'ZE 95400 YA LINOIAAH
siseq AIp amysiow o, siseq AIp ¢ ‘LNFLNOD 8'St SLOO 00T#
SHLLYEdOUd XIANI TINLSION TVINLVN £EL 0s1°0 001#
1°66 00£°0 0S#
9'66 0580 (114
S VN VYN L'66 000°C 0l#
[oquAS dnorH JUAIIIJa0D) R0 0°001 0SL'y Vit
(SOSN) waysAg uoneslyIsse[d) [1oS payiuf uonepeln Ayuuoyiun 0°001 ocw u8/€
VN 01 0001 00°61 ub/€
YN 0t 0001 0S°LE W/l 1
y11°0 09 0°001 00°SL wf
Ayropserd moj Jo sauly 94,9 PIM wu JouL] % Iulg % w 9ZIS 2AJIS
ANVS £a4e]> umoiq a3ueio Jseurerq . Jajurei(y pIepuels 'S ‘N
NOLLdIOSHd HTdINVS SHZIS HALLOHAAH NOILNGRLSIA 3ZIS 310114 Vd
¥6/60/10 JaL3TdNOD H1LVAd £6/02/C1 AIAIHOTT H1.vVd 00-0400-100-,80-988£0] YHINNN O M
dMY ISXATVNV 20/VO 100{ MATANN ATJAVS 113 T20121£6] MIGNNN dOf
M _ISATVNV LOATOYd 100Z-£0€S-VIOHT| @'l I'1dNVS LOFrodd Eo.maoq-mou BS[0 ], JLO3[0Ud

S1INSTY ANV VLVA ONILSEL TYIINHOALOID

ANOLVY0gYT ADOTONHOAL TVINIWNOYIANA 'ONI ‘NOLSIM “d AO0Y



18966

SIX'108D

_AVIO¥O LTS aNVs TIAVID

SHALIWITIIN N1 3ZIS NIVID

100°0 i0°0 1’0 1 01 001

T T T T 7 T ,._ ] T

! ! ! ! : ! ! !

il e

T “ ” " u " ] - "

Tv/..l [] ] ] i ] 1 ] 1

- _ RS I ! LU b L
e 11t ! ! ! ! ! ! !
J L ! ! : ! ! : i\

! ! ! ! : | ! |

J [} | ] i ] | ]

) 1 1 ] t ] H ]

! ! u " ! " " !

! /" ! ! " ! ! !

] ] ] 1 t 1 1 b

! " / ! ! ! ! ! "
I ] ] t t i ] b

LN | LU o ]

! : /_. ! : ! ! ! !

I ] 1 ] 1 ] ] ]

i i — . . . L X
YIALTNOYAAH 00C# 001# 0S# oC# Ol# v .8/¢ JHE WTUL L uf

SAZIS IATIS MAVANVILIS 'S N
100-ZZ071Z1€6 ATANVS 1LA ‘T00Z-€04S-VIOHT A TdINVS LOArOUd

JOA FAYND NOLLAYTILSIA AZIS-A'1011LdVd

]

0T

0t

-~ oY

0¢

09

0L

08

[=4
o

o
o
-_—

- S SN O -

o= 7 R Y

AR EURZE

Ad0LVIOgYT ADOTONHOAL TVINIANOYIANA "ONI ‘NOLSIM "4 AOY




STIX'€0SD

J19VOITddV LON=VN

18967

SHLON
7T 6000°0
T £100°0
y'€T 7200°0
9'¥C 0£00°0
1'LT Zv00°0
£'8C 0900°0
$'67 ¥800°0
6'1€ L110°0
TEE 6510°0 AN
86l 891 9 89¢ 6120°0 .
xapu[ Nty g 0'8€ 80£0°0
Ayonserd anseld pinbry . 8¢Sl 6TV 00 WAIANOYAAH
siseq AIp aInsious o, siseq AIp 9% ‘LNZLNOD 9°0S SLO'0 00Z#
SALLYIJOUd XAANI TANLSIOW TVINLYN 08 0S1°0 001#
766 00£°0 0S#-
8'66 058°0 0T#
10 VN VN 0°001 000°'C ol#
[oquAg dnoin uvvYJe0) | IULIOJ0)D 0001 osL'y i
(SOSN) weysAg uonedyisse[) [10S payiuf) uoljepeln Ayuuojiuf) 0001 005°6 u8/€
VN 01 0°001 0061 R
VN 0€ 0°001 0S'LE W11
660°0 09 0001 00'SL Wf
PUes %61 (M uru Ul 9, nuIj % urur 9ZIS JA3IS
Kduserd mop jo Ay ) 98uwio 1ydy Jojourel( Igeurel( prepue;s ‘S ‘N
NOLLINOSAd T1dJNVS SHZIS FALLOTAIH NOILLAGRILSIA 3ZIS A TOLLYVd
¥6/60/10 aaLI1dN0D 3Lvd £6/07/Z1 AaAIFOTE ALVA 00-0v00-100-L80-988€0] YHAWON 'O "M
I ISATVNV OO/VO £00] WIGWNN TTINVS 11T 220121E6]  WHINNN HOf
am LSATVNV LOA[OUd £00Z-£089S-VIOHT1| a1 FTdANVS LOFI0dd Woy3uoT-g0D BSINL 1OAf0dd

SI1TNSHA ANV VIVA ONILSAL TVOINHIA10dD

A4OLVIOEVT ADOTONHOIL TVINIANOYIANT ONI ‘NOLSHM "4 AOd




STX'€DSD

AVTO ¥O LIS | aNVS TIAVID |

SUALIAWITTIA NI 3ZIS NIVYD
10°0 1’0 I 0l 001

18968

ol

114

R RCR--R

0t

1
1
1
1
i
1
!
|
1
1
I
T
I
1
t
i
Il
|
I
t
1
i
1
t
)
)
|
i
i
1
1
i
1
I
!
1
)
|
I
]
!
I

[ [} ] T

] 1 ) ]

1 ] 1 1)

n ; “ ”

] 1 ) 1

] ] t 1

] ] 1 ]

] i ] |

i X . :

" | " |

] ] ] 1

1 1 1 1

1 1 ] 1

] [ ] ]

] 1 1 t
,0/ i | | N A
A\ _ ; : TH oy 8
. “ " “ " :
- i i i " 0s A
n " | \ " N
I\ | DL I
. “ ! _ ! T % 4

i ] 1 ] ] ]

“ " 1 [} N "
" \ ; _ L
LY | " TTTHTT © N
" \ " \ " \ q

] ] ] ] ] 1
: _ : T 08 2
1 i ] b 1 1 ¥ ] z
o " LU L) €
- ” r " " " “ T 06 d

1 1 1] | } ] i 1

1 1 ] ] i ] 1 1

] 1 1 I ) 1 H |

] ] 1 ] 1 ] ] 1

_ _ | S . . L 01

YILINOIYAAH 00T# O001#  OS# 0z# ol# vt W8/ WbE WD Wt
SHZIS JAFIS QIVANVIS 'S N
£00-TT07ITIE6 ATJNVS '1LT ‘€00Z-£04S-VIOHT A'TdJINVS LOArOUd

Y04 FAUNOD NOLLNIRILSIA AZIS-AIDILIVd

A¥OLVIOEYT ADOTONHIIL TVINTFWNOIIANE ‘ONI ‘NOLSIM "d AOY




18969

STIX'10SD

FT9VOI'1ddV LON=VN

SAION
TL 0100°0
£8 £100°0
6 £200°0
901 ££00°0
901 9000
6Tl ¥900°0
€61 0600°0
L8l 52100
01z 69100 |
00 6¥1 61 R 74 V£20°0 v
xapuy] g yurg 9'ZE S1€0°0
Aonseld onseld pinbig L1l v'8€ 62v0'0 | YALIWNOYAAH
siseq AIp aumjsiour %, siseq AIp % ‘LNALINOD Lly $LO0 00Z#
SALLYIdOYd XIANI TANLSION TVINLVYN £8L 0S1°0 001#
T66 00€£°0 0S#
866 058°0 0z#
NS VN VN 6'66 000Z ol#
[oquiAg dnoip waygeo) | jusrogzsod 0'001 0SLYy Vit
(SOSN) waiskg uonedyISsE[D [10§ PayIuN uonepesn | Ayuuoyiun 0'001 00S'6 u8/€
VN 01 0'001 00'61 wb/€
VN 0€ 0°001 0S°LE WL T
€110 09 0'001 00°SL uf
Lironserd moj jo sauy 9,1 Yim s Jaut % UL % wror 3Z1§ AAJIS
ANVS Ajis umoiq 1PuEIg 19wl prepueEls s ‘N
NOLLIOSHd A1dNVS SAZIS FALLDFIAT NOLLNERLLSIA FZIS ATOLLNVd
6/L0/10 Qa19TdNOD ALVd £6/02/21 [(EINEREL AR 100-280-988£0] YAGWNN 'O ‘M
IMY LSATVNV O0/VO _ 100 YAGNON TTJAVS 1L 0667121€6] MAGWNN €Of
am LSATVNY LOFrfOud 100Z-POMIN-VIOHT] "a’l ATdWVS LOFr0dd woy3uo] §OD ESINL LDIr0dd

SLINSHY ANV V1Vd ONILSAL TVOINHO4ILOID

AYOLVI0EVT ADOTONHOHAL TVINIANOIIANA "ONI ‘NOLSIM "4 A0Y

i



SIX 1Y

18970

| ____AVIDYOLTS [ anvs [ THAVEO
SHALAWITTIA NI 9ZIS NIVHD
100°0 100 1o 1 ol 001
— 0
[
L S—lo=tel- (1]
/./
o

0t

BE= T~

0t

g P

oy

0s

/ + 09
oL

[RRSUUURIS P G g I S Tl ST
R R T T e R

S A -1

=]

[~
®©
AR ORZE-

[ =4
(=)

®---------to---oo oo
| e e

/-ll | » t - L 001

YALFINOUAAH 00z# 001#  OS# ozH ol# vE W8/E WP/ WULT uE
SAZIS AAFIS QYVANVIS 'S N
100-066121€6 ATINVS LLE ‘T100T-YOMIN-VIOHT ATdINVS LOAr0Ud

Y0 FAUND NOLLNFRLLSIA AZIS-ATOILYVd

S

A0LVI0EVT ADOTONHOAL TVINTANOYIANT "DNI ‘NOLSIM d A0Y




