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1.0 Introduction

Environmental Strategies Consulting LLC, on behalf of Emerson, conducted a
supplemental groundwater investigation to evaluate groundwater and surface water quality in the
areas north and west of the Emerson Power Transmission (EPT)/former Borg-Warner facility in
Ithaca, New York. The scope of work involved installing and sampling nine offsite groundwater
monitoring wells within the upper bedrock zone and unconsolidated overburden. In addition,
groundwater samples were collected from select existing monitoring wells and surface water
samples were collected from a seep located northwest of the Research and Development (R&D)
Building and from a drainage ditch along South Cayuga Street. Also, the storm sewer line,
which extends from the site along South Cayuga Street, was located and construction information
was obtained. The work was conducted in accordance the Supplemental Investigation Work Plan
approved by the New York State Department of Environmental Conservation’s (NYSDEC’s) on
December 8,2004. The work plan was submitted to NYSDEC in fulfillment of requirements
outlined in the July 13, 1987, Consent Order entered into by the NYSDEC and Emerson. The
field activities were also conducted in accordance with the NYSDEC Draft DER-10 Technical
Guidance for Site Investigation and Remediation, dated December 25, 2002.

The following section of this report presents background information on the site. Section
3.0 describes the objectives and a summary of the components of the investigation. Section
4.0 describes the scope of work in greater detail. This is followed by a discussion of the results

and conclusions.
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Beneath the overburden lies bedrock of the Ithaca Member, consisting of a fractured
siltstone. The siltstone is divided into three distinct zones, based on the frequency of bedding
planes and fractures: an upper “stress relief zone” (B-zone), a middle “transitional zone”
(C-zone), and a lower “lithologically controlled zone” (D-zone). The uppermost B-zone is
weathered bedrock and highly fractured. The B-zone extends to a maximum depth of
approximately 22 feet below ground surface (bgs) and has an average thickness of approximately
8 to 10 feet on the west portion of the site where the current remediation system is located.

The transitional zone (C-zone) extends from the base of the B-zone to a maximum depth
of approximately 55 feet bgs beneath the site. The lower lithologically controlled zone (D-zone)
extends from the bottom of the C-zone to a minimum depth of 145 feet bgs. In this lower zone,
fractures are reportedly confined to intervals that are widely spaced, and their occurrence is
controlled by lithology. The location of geologic cross section (southeast to northwest) is
presented in Figure 2. Figure 3 presents the cross section from A-A’ and includes the upper three
geologic zones (A, B, and C).

2.2.1 Regional Structural Geology

The Paleozoic stratigraphy of western New York dips gently to the south. A series of
gentle folds form an arc pattern and are observed as a series of parallel anticlines in the region.
Limited faulting in the area is expressed in the core of the anticlines as south dipping thrust faults
through the more compentent carbonate units that disappear as blind thrusts into the overlying
shales and siltstones. Instead of faulting, stress joints are observed in the overlying shale and
siltstone, as found at the EPT site.

Four regular joint sets are recognized regionally: Two cross-strike joint sets (Ia and Ib)
related to separate phases of the Alleghanian Orogeny, a strike-parallel set (II), and an oblique set
(I1D) reflecting the contemporary stress field. Engelder and Geisler (1980) measured orientations
of the joint sets in Tompkins County and throughout the Appalachian Plateau of New York. The
average strike of Ib joints at 11 outcrops of the Genesee Group in Tompkins County was 341° &
3°. The average strike of Ia joints at 2 outcrops of the Genesee Group in Tompkins County was

007° + 3°. The average orientation of the strike-parallel joint set (II) was 82°.

ENVIRONMENTAL STRATEGIES



Beneath the overburden lies bedrock of the Ithaca Member, consisting of a fractured
siltstone. The siltstone is divided into three distinct zones, based on the frequency of bedding
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Engelder and Geisler (1980) also observed that joints in the siltstones are more likely to
have regular spacing, while joints in the shales were less likely to be regularly spaced. Vertically,

joints tended to terminate at lithologic boundaries.

2.3  Site Hydrogeology

Groundwater is present in the overburden and in bedrock. The direction of groundwater
flow in the overburden and the upper portion of fractured bedrock (B-zone) is to the northwest.
Groundwater within the overburden and upper portion of fractured bedrock are in direct
hydraulic communication and unconfined. The deeper zones of fractured bedrock (C- and
D-zones) are under semi-confined conditions with leakance from the B-zone providing recharge
to the underlying C-zone. Historic groundwater elevations from well clusters screened at greater
depths within the overburden and bedrock indicate a steep, downward hydraulic gradient. A
hydraulic connection (leakance) between the overburden and bedrock was confirmed by a
short-duration pumping test conducted by Radian Corporation in 1990. Hydrogeologic

observations made in the field are discussed in detail in Section 5.0.
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3.0 Investigation Objective and Overview

The objective of the supplemental investigation was to evaluate groundwater and surface
water quality in the areas north and west of the EPT facility. The investigation included the
following components:

o evaluating the integrity of offsite monitoring wells MW-5-40, MW-7-40, MW-9-

40, MW-10-40, and MW-17-40; making repairs, as necessary, and redeveling and
sampling each usable well

. installing five groundwater monitoring wells within the upper portion of fractured

bedrock (B-zone) and four groundwater monitoring wells within the
unconsolidated overburden material (A-zone)

. sampling all newly installed wells and usable offsite wells

o collecting surface water samples from the drainage ditch to the north of the EPT

facility along South Cayuga Street, a seep below the EPT’s northern parking lot, a
seep at 514 South Cayuga Street, and the cistern under the south railroad bridge
abutment at the upper end of South Cayuga Street

o surveying and plotting the location of the storm sewer line that extends from the

site down South Cayuga Street as well as obtain construction information from the

city of Ithaca

An exploratory boring was proposed as part of the original scope of work. The boring
will be completed following the completion of the proposed geophysical survey. This will allow

Emerson to more accurately place the boring.
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4.0 Scope of Work

This section describes the scope of work that was completed as part of the supplemental
groundwater investigation. The field activities were conducted in accordance with the NYSDEC
Draft DER-10 Technical Guidance for Site Investigation and Remediation, dated December
25,2002, and Environmental Strategies’ Standard Operating Procedures (SOPs), which are
included as Appendix A.

In December 2004, NYSDEC approved the work plan for the installation of offsite
groundwater monitoring wells around the EPT site. Four wells (MW-18A, MW-19A, MW-23B,
and MW-24B) were installed and sampled in February 2005. Five wells (MW-20B, MW-21B,
MW-22B, MW-25A, and MW-26A) were installed in March 2005. All nine newly installed wells
and two existing wells (MW-5-40 and MW-17-40) were sampled in April 2005. A surface water
seep located northwest of the R&D Building was also sampled in April 2005.

Monitoring wells MW-7-40 and MW-8-40 were sampled on May 19, 2005. The sample
collected from MW-8-40 could only be analyzed for volatile organic compounds (VOCs) due to
insufficient sample volume.

Water was not observed in a reported seep at 514 South Cayuga Street or within a cistern
under the south railroad bridge abutment at the upper end of South Cayuga Street. Therefore, no
samples were collected from these areas. Emerson will continue to inspect these structures for

potential future sampling.

4.1  Monitoring Well Installation

Nine groundwater monitoring wells were installed in offsite areas downgradient of the
EPT facility. Five wells were installed in the western portion of the study along Wood Street
(MW-18A and MW-25A), South Geneva Street (MW-19A), South Albany (MW-26A), and West
Spencer Street (MW-24B). The remaining four wells were installed in the northern portion of
the study area along the EPT access Road (MW-20B), South Hill Terrace (MW-21B, and MW-
22B), and South Cayuga Street (MW-23B). The well locations are shown in Figure 4.

In accordance with the approved work plan, five of the monitoring wells (MW-20B

through MW-24B) were screened within the highly fractured portion of the upper bedrock zone,
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approximately 6 to 12 feet below the contact between the overburden and the bedrock, and
designated with a “B” qualifier. The total depth of the B-zone monitoring wells ranged from
16 to 20 feet bgs. Four of the monitoring wells MW-18A, MW-19A, MW-25A, and MW-26A)
were screened within the unconsolidated overburden material, and designated with an “A”
qualifier. The total depth of the A-zone monitoring wells ranged from 17.5 to 20 feet bgs.
Because of weather delays, monitoring wells MW-18A, MW-19A, MW-23B, and MW-24B were
installed in February 2005 and monitoring wells MW-25A, MW-26A, MW-20B, MW-21B, and
MW-22B were installed in March 2005.

Boreholes for the monitoring wells were drilled through the overburden using 8.25-inch
inside-diameter (ID) hollow-stem augers. Continuous soil samples were collected from the
ground surface to refusal at bedrock using 2-foot-long, split-spoon samplers. The soils recovered
from the split spoons were screened for organic vapors in the field using a photoionization
detector (PID). Sample descriptions and PID readings were recorded in a field notebook.

For B-zone monitoring wells, the bedrock was cored to determine the quantity of
fractures and for logging purposes (Appendix B). The screened interval and final depth of the
monitoring wells depended on the quantity of fractures present. The boreholes were terminated
as the quantity of fractures began to diminish with depth. Once the terminal depth of each well
was reached, the borehole for each well was expanded (reamed) using a 6.25-inch rotary air
hammer.

The monitoring wells were constructed of 2-inch-ID threaded, flush jointed, Schedule
40 PVC blank casing attached to screens with 0.010-inch horizontal slots. The B-zone
monitoring wells were constructed with a 5-foot screen length, while the A-zone monitoring
wells were constructed with a 10-foot screen length. A clean sand filter pack was placed from
the bottom of the well borehole to approximately 2 feet above the top of the screen. A 3-foot-
thick bentonite seal was then placed on top of the sand filter pack. The remaining annular space
was backfilled with a cement-bentonite grout mixture (tremie piped from the bottom to the top).

The wells were completed flush with the ground surface using protective, steel well
coverings. The inner casing was fitted with a watertight lockable cap. Well construction
information was recorded in a field notebook, and boring logs and as-built well construction

diagrams were prepared for each monitoring well after completion of the field activities
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(Appendix B). All wells were completed and installed by Parratt Wolff, Inc., a driller licensed in
the state of New York, in accordance with the Environmental Conservation Law 15-1525.

Drill cuttings and water generated during monitoring well installation were contained in
Department of Transportation-approved, 55-gallon steel drums. The drums were labeled and
moved to a staging area on the EPT site. Water generated during the well installation was
collected and added to the onsite groundwater treatment system. All solid investigative-derived
waste (i.e., drill cuttings) was sampled and analyzed for disposal characterization. The
investigation-derived waste was subsequently removed for offsite disposal as non-hazardous
waste, consistent with state and federal law. Used protective clothing and equipment was
managed in a manner consistent with the U.S. Environmental Protection Agency (EPA)
Guidance Document, Management of Investigative Derived Waste During Site Inspections (May
1991), OERR 9345.3-02.

All drilling and sampling activities were conducted with clean equipment. Split-spoon
samplers were decontaminated at the EPT site in accordance with Environmental Strategies’
SOPs. The drilling equipment (augers and rods) was decontaminated at the EPT site using a
portable steam cleaner. All decontamination fluids generated during the drilling activities were
contained in 55-gallon steel drums and managed in the same manner as water generated during
the well installation.

The ground surface elevations and the top of the PVC well casing at each new monitoring
well were surveyed to the nearest 0.01 foot. The horizontal locations of the new wells were
determined to the nearest 0.1 foot and referenced to the state plane coordinate system. A
surveyor licensed in New York State surveyed the well locations and elevations. The locations
and elevations of the monitoring wells were tied into the existing base map for the site.

4.1.1 Monitoring Well Development

The new monitoring wells and usable existing site wells were developed to remove
sediments and to ensure effective communication between the well screens and surrounding
saturated zones. The wells were developed by surging the screened interval to loosen any fine-
grained sediment in the sand filter pack and adjacent aquifer material. Groundwater from the
well was removed by bailing or pumping. Turbidity, pH, temperature, and specific conductance

were monitored during the development process to ensure that groundwater representative of the

ENVIRONMENTAL STRATEGIES



screened portion of the aquifer was entering the well. Development continued until the discharge
was relatively free of suspended sediments. Water generated during the well development was
collected in drums and added to the EPT onsite groundwater treatment system.

All development activities were conducted with clean equipment to prevent potential
cross-contamination between well locations. Non-dedicated equipment was cleaned between use

in each well.

4.2  Integrity of Existing Offsite Monitoring Wells

In accordance with the approved plan, offsite monitoring wells MW-5-40, MW-7-40,
MW-8-40, MW-9-40, MW-10-40 and MW-17-40 were inspected to ascertain their integrity.
Based on this evaluation, monitoring wells MW5-40, MW-7-40, MW-8-40, and MW-17-40 were
deemed usable and were re-developed, and sampled. The casing of monitoring well MW-9-40
was completed filled with sediment and monitoring well MW-10-40 appears to have been
destroyed, presumably during the West Spencer Street expansion. A proposal for the proper
abandonment of well MW-9-40 will be provided to NYSDEC.

43  Groundwater Sampling Procedures

Before initiating sampling, water level measurements were collected from all onsite
monitoring wells and the newly installed offsite monitoring wells. Water level measurements at
onsite monitoring wells were collected during non-pumping conditions.

Monitoring wells were purged of a minimum of three well volumes before sampling.
Measurement of pH, conductivity, temperature, and redox potential were obtained at least three
times (beginning, middle, and end) during the well purging process. These parameters were
allowed to stabilize before sample collection begins. The majority of monitoring wells were
purged with a polyethelyne bailer. Monitoring well MW-17-40, however, was purged using a
dedicated submersible pump due to the large purge volume. Groundwater samples were
collected from each monitoring well for analysis of VOCs, semivolatile organic compounds
(SVOCs), and polychlorinated biphenyls (PCBs) using disposable polyethylene bailers. All non-
dedicated groundwater sampling equipment was decontaminated in the field. All monitoring well

purging, groundwater sampling, and decontamination was conducted according to Environmental

ENVIRONMENTAL STRATEGIES



10

Strategies’ SOPs provided in Appendix A, which are consistent with procedures outlined in the
Resource Conservation and Recovery Act's Groundwater Monitoring Technical Enforcement
Guidance Document.

The surface water samples were collected from a seep north of the EPT R&D building
and the storm water drainage at the upper end of South Cayuga Street following the procedures
outlined in the Environmental Strategies SOPs (Appendix A). Surface water samples were also
analyzed for VOCs, SVOCs, and PCBs.

Quality assurance/quality control samples, including equipment blanks, trip blanks, and
duplicates, were collected in accordance with SOPs. All samples will be sealed, labeled, and
placed in a cooler with ice and shipped to STL-Buffalo for analysis. Appropriate chain-of-
custody procedures were followed.

Groundwater and surface water samples were measured for pH, conductivity,
temperature, and redox potential in the field. All results were recorded in the field logbook. The
groundwater samples were submitted to the STL-Buffalo for analysis of VOCs using EPA
Method 8260B, SVOCs using EPA Method 8270, and PCBs using EPA Method 8082. Chemical
analyses of groundwater were performed in accordance with Analytical Level III requirements.

Field measurements were conducted in accordance with Analytical Level I requirements.

4.4  Evaluation of Storm Sewer Line on South Cayuga Street

As outlined in the approved work plan, the storm sewer line that which extends from the
site and runs along the north site of South Cayuga Street was located and plotted on the site base
map. Environmental Strategies contacted the Ithaca city engineer to identify the location and
construction of the sewer line. The location of the storm sever line was identified and will be

included in for potential future evaluation (Figure 5).
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5.0  Investigation Results

5.1  Hydrogeologic Observations

According a United States Geological Survey Report (Unconsolidated Aquifers in
Tompkins County, Miller T.S., 2000), the groundwater in the area between the EPT facility and
West Spencer Street (South Hill) is unconfined within the glacial till (A-zone) and underlying
fractured bedrock (B-zone). Groundwater west of West Spencer Street is confined within a sand
and gravel aquifer that is overlain by fine grained lacustrine deposits (fine grained sand, silt and
clay). This is consistent with observation made in the field (Figure 3). A review of boring logs
for the wells installed west of West Spencer Street show that approximately 6 to 10 feet of low
permeability silt and clay material overly the sand and gravel aquifer deposits.

Based on groundwater elevation data collected on May 19, 2005, the direction of
groundwater flow within the shallow bedrock (B-zone) aquifer and the hydraulically connected
sand and gravel aquifer is to the northwest, as anticipated (Figure 6). The overall pattern of flow
generally mimics the surface topography, with a steep gradient observed between the EPT facility
and West Spencer Street (South Hill) and a flatter gradient west of West Spencer Street. The
depth to groundwater in the shallow bedrock aquifer ranged between 3.42 feet bgs in MW-24B to
13.96 bgs in MW-21B with a steep hydraulic gradient of 0.27 feet per foot. The depth to
groundwater in the sand and gravel aquifer ranged between 5.11 feet bgs and 7.02 feet bgs with a
flatter hydraulic gradient 0.027 feet per foot.

5.2  Groundwater Quality

The groundwater sampling results are summarized in Table 2 and include sampling
events for February, April, and May 2005. The groundwater results are shown in Figure 7 and
the laboratory data sheets are included in Appendix C.
5.2.1 February 2005 Results

The results of groundwater samples collected from monitoring wells MW-18A,

MW-19A, MW-23B, and MW-24B show that no site related VOCs were detected in

groundwater at concentrations above state drinking water standards. Only a trace levels of 1,1,1-

trichloroethane (TCA) and trichloroethene (TCE) were detected in one of the four wells sampled.

ENVIRONMENTAL STRATEGIES



12

Monitoring well MW-23B contained detectable levels of TCA at 2.2 micrograms per liter (ug/l)
and TCE at 1.0 pg/l. Other VOCs were detected at estimated values below the laboratory
Practical Quantitation Limit and are considered non-detect values. The February groundwater
sampling results also demonstrate that no SVOCs or PCBs are present in offsite groundwater in
this area.
5.2.2 April and May 2005 Sampling Events

Results of the nine newly installed monitoring wells and existing offsite wells MW-17-40
MW-8-40 show that only a trace level of TCE was detected in one (MW-21B) of the 11 offsite
wells sampled. The sample from monitoring well MW-21B contained 2.7 pg/l of TCE, which is

well below the state drinking water standard of 5 ug/l. No SVOCs or PCBs were detected in any
of the samples collected from the offsite groundwater monitoring wells.

Onsite monitoring well MW-5-40, which is located upgradient of the fire water reservoir
and treatment area, contained VOC concentrations above the remediation target levels
established for the EPT site. The primary compounds detected were TCE (31,000 pg/l) and its
associated degradation products 1,1,-DCE (37 pg/l), cis-1,2,-DCE (27,000 pg/l), trans-DCE
(150 pg/l), and vinyl chloride (350 pg/l). No SVOCs or PCBs were detected in the sample
collected from MW-5-40.

In addition, monitoring well MW-7-40, which is located on the NYSEG substation
property approximately 150 west/northwest of the current remediation area, contained cis-1,2-
DCE (120 pg/l) and vinyl chloride (49 pg/l) at levels exceeding the remediation target levels of
the site. These compounds and levels are consistent with samples previously collected from this
well. No SVOCs or PCBs were detected.

5.2.3 Seep and Drainage Ditch Sampling

The results of the surface water samples collected from the seep located northwest of the
R&D Building did not contain any site-related VOCs, SVOCs, or PCBs. No SVOCs or PCB
were detected in the surface water sample collected from the drainage ditch along South Cayuga.
The only VOC detected was cis-1,2-DCE at a concentration of 5.5 pg/l. The analytical results
for the surface water samples collected during this investigation are presented in Table 3. Copies

" of the certified laboratory reports for these samples are provided in Appendix C.
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6.0 Conclusions

The sampling results indicated that groundwater monitoring wells installed in the western
portion of the study contain no VOCs, SVOCs, or PCBs. No site related compounds were
detected in the six wells sampled in this area. In the northern portion of the study area, only one
of the five wells contained a trace level (below the state drinking water standard) of one site
related compound, based on the April/May 2005 sampling results. As anticipated, onsite
groundwater near the original source area (fire water reservoir) remains affected at levels that
exceed remediation target levels for the EPT site.

Although the April and May 2005 results indicate that only one of the 11 offsite wells
contained a trace level of a one site-related VOC, Emerson recognizes the complex nature of the
site geology. For this reason, Emerson has proposed to conduct a geophysical survey to identify
and map water-bearing bedrock fractures that may serve as offsite migration pathways for
affected groundwater. Emerson has also proposed the installation of three additional bedrock
wells immediately downgradient of the current remediation area and west/northwest of the
NYSEG substation property. The results of the geophysical survey and additional groundwater
investigation, will serve as the basis for determining the scope of potential further assessment

activities in the subject area.
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1.0 Introduction

Environmental Strategies Consulting LLC, on behalf of Emerson, conducted a
supplemental groundwater investigation to evaluate groundwater and surface water quality in the
areas north and west of the Emerson Power Transmission (EPT)/former Borg-Warner facility in
Ithaca, New York. The scope of work involved installing and sampling nine offsite groundwater
monitoring wells within the upper bedrock zone and unconsolidated overburden. In addition,
groundwater samples were collected from select existing monitoring wells and surface water
samples were collected from a seep located northwest of the Research and Development (R&D)
Building and from a drainage ditch along South Cayuga Street. Also, the storm sewer line,
which extends from the site along South Cayuga Street, was located and construction information
was obtained. The work was conducted in accordance the Supplemental Investigation Work Plan
approved by the New York State Department of Environmental Conservation’s (NYSDEC’s) on
December 8, 2004. The work plan was submitted to NYSDEC in fulfillment of requirements
outlined in the July 13, 1987, Consent Order entered into by the NYSDEC and Emerson. The
field activities were also conducted in accordance with the NYSDEC Draft DER-10 Technical
Guidance for Site Investigation and Remediation, dated December 25, 2002.

The following section of this report presents background information on the site. Section
3.0 describes the objectives and a summary of the components of the investigation. Section
4.0 describes the scope of work in greater detail. This is followed by a discussion of the results

and conclusions.
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2.0 Site Background

2.1 Site Location and History

The EPT facility is located at 620 South Aurora Street in Ithaca, New York. The facility
site comprises approximately 110 acres within the City of Ithaca and the Town of Ithaca in
Tompkins County and includes the New York State Electric and Gas (NYSEG) substation
property to the west (Figure 1). The area surrounding the facility is mostly residential. The
campus of Ithaca College borders the site on the east across South Aurora Street. The southern
portion of the property is unused and vacant. Wooded land and residential areas border the
property to the west, and residential areas are located to the north. Cayuga Lake is approximately
2 miles north of the site.

The Emerson Power Transmission plant was built in 1906 by Morse Industrial
Corporation, which manufactured steel roller chain for the automobile industry. From
approximately 1928 to 1982, Borg Warner owned the company and manufactured automotive
components and power transmission equipment.  Through the early 1980s, Morse Industrial
Corporation used trichloroethylene, or TCE, a widely-used solvent for cleaning and degreasing
metal parts. In 1982, Morse Industrial Corporation was purchased from Borg-Warner
Corporation by Emerson, and became known as Emerson Power Transmission. Emerson Power
Transmission manufactures industrial roller chain, bearings and clutching for the power
transmission industry. Under Emerson ownership, TCE was not used at the Ithaca facility.
Investigations conducted by Emerson revealed onsite groundwater contamination in 1987,
originating from a fire-water reservoir located on the western portion of the facility property.
Emerson promptly reported these findings to the New York State Department of Environmental

Conservation.

2.2  Site Geology

Unconsolidated overburden material at the site is comprised of glacial till. The
overburden is approximately 5 to 10 feet thick in most areas of the site. The overburden deposits
consist of dark gray compacted clay with trace amounts of coarse gravel and are referred to as the

A-zone.
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Beneath the overburden lies bedrock of the Ithaca Member, consisting of a fractured
siltstone. The siltstone is divided into three distinct zones, based on the frequency of bedding
planes and fractures: an upper “stress relief zone” (B-zone), a middle “transitional zone”
(C-zone), and a lower “lithologically controlled zone” (D-zone). The uppermost B-zone is
weathered bedrock and highly fractured. The B-zone extends to a maximum depth of
approximately 22 feet below ground surface (bgs) and has an average thickness of approximately
8 to 10 feet on the west portion of the site where the current remediation system is located.

The transitional zone (C-zone) extends from the base of the B-zone to a maximum depth
of approximately 55 feet bgs beneath the site. The lower lithologically controlled zone (D-zone)
extends from the bottom of the C-zone to a minimum depth of 145 feet bgs. In this lower zone,
fractures are reportedly confined to intervals that are widely spaced, and their occurrence is
controlled by lithology. The location of geologic cross section (southeast to northwest) is
presented in Figure 2. Figure 3 presents the cross section from A-A’ and includes the upper three
geologic zones (A, B, and C).

2.2.1 Regional Structural Geology

The Paleozoic stratigraphy of western New York dips gently to the south. A series of
gentle folds form an arc pattern and are observed as a series of parallel anticlines in the region.
Limited faulting in the area is expressed in the core of the anticlines as south dipping thrust faults
through the more compentent carbonate units that disappear as blind thrusts into the overlying
shales and siltstones. Instead of faulting, stress joints are observed in the overlying shale and
siltstone, as found at the EPT site.

Four regular joint sets are recognized regionally: Two cross-strike joint sets (Ia and Ib)
related to separate phases of the Alleghanian Orogeny, a strike-parallel set (II), and an oblique set
(IID) reflecting the contemporary stress field. Engelder and Geisler (1980) measured orientations
of the joint sets in Tompkins County and throughout the Appalachian Plateau of New York. The
average strike of Ib joints at 11 outcrops of the Genesee Group in Tompkins County was 341° +
3°. The average strike of Ia joints at 2 outcrops of the Genesee Group in Tompkins County was

007° + 3°. The average orientation of the strike-parallel joint set (II) was 82°.
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Engelder and Geisler (1980) also observed that joints in the siltstones are more likely to
have regular spacing, while joints in the shales were less likely to be regularly spaced. Vertically,

joints tended to terminate at lithologic boundaries.

23  Site Hydrogeology

Groundwater is present in the overburden and in bedrock. The direction of groundwater
flow in the overburden and the upper portion of fractured bedrock (B-zone) is to the northwest.
Groundwater within the overburden and upper portion of fractured bedrock are in direct
hydraulic communication and unconfined. The deeper zones of fractured bedrock (C- and
D-zones) are under semi-confined conditions with leakance from the B-zone providing recharge
to the underlying C-zone. Historic groundwater elevations from well clusters screened at greater
depths within the overburden and bedrock indicate a steep, downward hydraulic gradient. A
hydraulic connection (leakance) between the overburden and bedrock was confirmed by a
short-duration pumping test conducted by Radian Corporation in 1990. Hydrogeologic

observations made in the field are discussed in detail in Section 5.0.
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3.0 Investigation Objective and Overview

The objective of the supplemental investigation was to evaluate groundwater and surface
water quality in the areas north and west of the EPT facility. The investigation included the
following components:

. evaluating the integrity of offsite monitoring wells MW-5-40, MW-7-40, MW-9-

40, MW-10-40, and MW-17-40; making repairs, as necessary, and redeveling and
sampling each usable well

. installing five groundwater monitoring wells within the upper portion of fractured

bedrock (B-zone) and four groundwater monitoring wells within the
unconsolidated overburden material (A-zone)

. sampling all newly installed wells and usable offsite wells

o collecting surface water samples from the drainage ditch to the north of the EPT

facility along South Cayuga Street, a seep below the EPT’s northern parking lot, a
seep at 514 South Cayuga Street, and the cistern under the south railroad bridge
abutment at the upper end of South Cayuga Street

. surveying and plotting the location of the storm sewer line that extends from the

site down South Cayuga Street as well as obtain construction information from the

city of Ithaca

An exploratory boring was proposed as part of the original scope of work. The boring
will be completed following the completion of the proposed geophysical survey. This will allow

Emerson to more accurately place the boring.
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4.0  Scope of Work

This section describes the scope of work that was completed as part of the supplemental
groundwater investigation. The field activities were conducted in accordance with the NYSDEC
Draft DER-10 Technical Guidance for Site Investigation and Remediation, dated December
25,2002, and Environmental Strategies’ Standard Operating Procedures (SOPs), which are
included as Appendix A.

In December 2004, NYSDEC approved the work plan for the installation of offsite
groundwater monitoring wells around the EPT site. Four wells (MW-18A, MW-19A, MW-23B,
and MW-24B) were installed and sampled in February 2005. Five wells (MW-20B, MW-21B,
MW-22B, MW-25A, and MW-26A) were installed in March 2005. All nine newly installed wells
and two existing wells (MW-5-40 and MW-17-40) were sampled in April 2005. A surface water
seep located northwest of the R&D Building was also sampled in April 2005.

Monitoring wells MW-7-40 and MW-8-40 were sampled on May 19, 2005. The sample
collected from MW-8-40 could only be analyzed for volatile organic compounds (VOCs) due to
insufficient sample volume.

Water was not observed in a reported seep at 514 South Cayuga Street or within a cistern
under the south railroad bridge abutment at the upper end of South Cayuga Street. Therefore, no
samples were collected from these areas. Emerson will continue to inspect these structures for

potential future sampling.

4.1  Monitoring Well Installation

Nine groundwater monitoring wells were installed in offsite areas downgradient of the
EPT facility. Five wells were installed in the western portion of the study along Wood Street
(MW-18A and MW-25A), South Geneva Street (MW-19A), South Albany (MW-26A), and West
Spencer Street (MW-24B). The remaining four wells were installed in the northern portion of
the study area along the EPT access Road (MW-20B), South Hill Terrace (MW-21B, and MW-
22B), and South Cayuga Street (MW-23B). The well locations are shown in Figure 4.

In accordance with the approved work plan, five of the monitoring wells (MW-20B

through MW-24B) were screened within the highly fractured portion of the upper bedrock zone,
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approximately 6 to 12 feet below the contact between the overburden and the bedrock, and
designated with a “B” qualifier. The total depth of the B-zone monitoring wells ranged from
16 to 20 feet bgs. Four of the monitoring wells (MW-18A, MW-19A, MW-25A, and MW-26A)
were screened within the unconsolidated overburden material, and designated with an “A”
qualifier. The total depth of the A-zone monitoring wells ranged from 17.5 to 20 feet bgs.
Because of weather delays, monitoring wells MW-18A, MW-19A, MW-23B, and MW-24B were
installed in February 2005 and monitoring wells MW-25A, MW-26A, MW-20B, MW-21B, and
MW-22B were installed in March 2005.

Boreholes for the monitoring wells were drilled through the overburden using 8.25-inch
inside-diameter (ID) hollow-stem augers. Continuous soil samples were collected from the
ground surface to refusal at bedrock using 2-foot-long, split-spoon samplers. The soils recovered
from the split spoons were screened for organic vapors in the field using a photoionization
detector (PID). Sample descriptions and PID readings were recorded in a field notebook.

For B-zone monitoring wells, the bedrock was cored to determine the quantity of
fractures and for logging purposes (Appendix B). The screened interval and final depth of the
monitoring wells depended on the quantity of fractures present. The boreholes were terminated
as the quantity of fractures began to diminish with depth. Once the terminal depth of each well
was reached, the borehole for each well was expanded (reamed) using a 6.25-inch rotary air
hammer.

The monitoring wells were constructed of 2-inch-ID threaded, flush jointed, Schedule
40 PVC blank casing attached to screens with 0.010-inch horizontal slots. The B-zone
monitoring wells were constructed w1th a S-foot screen length, while the A-zone monitoring
wells were constructed with a 10-foot screen length. A clean sand filter pack was placed from
the bottom of the well borehole to approximately 2 feet above the top of the screen. A 3-foot-
thick bentonite seal was then placed on top of the sand filter pack. The remaining annular space
was backfilled with a cement-bentonite grout mixture (tremie piped from the bottom to the top).

The wells were completed flush with the ground surface using protective, steel well
coverings. The inner casing was fitted with a watertight lockable cap. Well construction
information was recorded in a field notebook, and boring logs and as-built well construction

diagrams were prepared for each monitoring well after completion of the field activities
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(Appendix B). All wells were completed and installed by Parratt Wolff, Inc., a driller licensed in
the state of New York, in accordance with the Environmental Conservation Law 15-1525.

Drill cuttings and water generated during monitoring well installation were contained in
Department of Transportation-approved, 55-gallon steel drums. The drums were labeled and
moved to a staging area on the EPT site. Water generated during the well installation was
collected and added to the onsite groundwater treatment system. All solid investigative-derived
waste (i.e., drill cuttings) was sampled and analyzed for disposal characterization. The
investigation-derived waste was subsequently removed for offsite disposal as non-hazardous
waste, consistent with state and federal law. Used protective clothing and equipment was
managed in a manner consistent with the U.S. Environmental Protection Agency (EPA)
Guidance Document, Management of Investigative Derived Waste During Site Inspections (May
1991), OERR 9345.3-02.

All drilling and sampling activities were conducted with clean equipment. Split-spoon
samplers were decontaminated at the EPT site in accordance with Environmental Strategies’
SOPs. The drilling equipment (augers and rods) was decontaminated at the EPT site using a
portable steam cleaner. All decontamination fluids generated during the drilling activities were
contained in 55-gallon steel drums and managed in the same manner as water generated during
the well installation.

The ground surface elevations and the top of the PVC well casing at each new monitoring
well were surveyed to the nearest 0.01 foot. The horizontal locations of the new wells were
determined to the nearest 0.1 foot and referenced to the state plane coordinate system. A
surveyor licensed in New York State surveyed the well locations and elevations. The locations
and elevations of the monitoring wells were tied into the existing base map for the site.

4.1.1 Monitoring Well Development

The new monitoring wells and usable existing site wells were developed to remove
sediments and to ensure effective communication between the well screens and surrounding
saturated zones. The wells were developed by surging the screened interval to loosen any fine-
grained sediment in the sand filter pack and adjacent aquifer material. Groundwater from the
well was removed by bailing or pumping. Turbidity, pH, temperature, and specific conductance

were monitored during the development process to ensure that groundwater representative of the
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screened portion of the aquifer was entering the well. Development continued until the discharge
was relatively free of suspended sediments. Water generated during the well development was
collected in drums and added to the EPT onsite groundwater treatment system.

All development activities were conducted with clean equipment to prevent potential
cross-contamination between well locations. Non-dedicated equipment was cleaned between use

in each well.

4.2  Integrity of Existing Offsite Monitoring Wells

In accordance with the approved plan, offsite monitoring wells MW-5-40, MW-7-40,
MW-8-40, MW-9-40, MW-10-40 and MW-17-40 were inspected to ascertain their integrity.
Based on this evaluation, monitoring wells MW5-40, MW-7-40, MW-8-40, and MW-17-40 were
deemed usable and were re-developed, and sampled. The casing of monitoring well MW-9-40
was completed filled with sediment and monitoring well MW-10-40 appears to have been
destroyed, presumably during the West Spencer Street expansion. A proposal for the proper
abandonment of well MW-9-40 will be provided to NYSDEC.

4.3  Groundwater Sampling Procedures

Before initiating sampling, water level measurements were collected from all onsite
monitoring wells and the newly installed offsite monitoring wells. Water level measurements at
onsite monitoring wells were collected during non-pumping conditions.

Monitoring wells were purged of a minimum of three well volumes before sampling.
Measurement of pH, conductivity, temperature, and redox potential were obtained at least three
times (beginning, middle, and end) during the well purging process. These parameters were
allowed to stabilize before sample collection begins. The majority of monitoring wells were
purged with a polyethelyne bailer. Monitoring well MW-17-40, however, was purged using a
dedicated submersible pump due to the large purge volume. Groundwater samples were
collected from each monitoring well for analysis of VOCs, semivolatile organic compounds
(SVOCs), and polychlorinated biphenyls (PCBs) using disposable polyethylene bailers. All non-
dedicated groundwater sampling equipment was decontaminated in the field. All monitoring well

purging, groundwater sampling, and decontamination was conducted according to Environmental
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Strategies’ SOPs provided in Appendix A, which are consistent with procedures outlined in the
Resource Conservation and Recovery Act's Groundwater Monitoring Technical Enforcement
Guidance Document.

The surface water samples were collected from a seep north of the EPT R&D building
and the storm water drainage at the upper end of South Cayuga Street following the procedures
outlined in the Environmental Strategies SOPs (Appendix A). Surface water samples were also
analyzed for VOCs, SVOCs, and PCBs.

Quality assurance/quality control samples, including equipment blanks, trip blanks, and
duplicates, were collected in accordance with SOPs. All samples will be sealed, labeled, and
placed in a cooler with ice and shipped to STL-Buffalo for analysis. Appropriate chain-of-
custody procedures were followed.

Groundwater and surface water samples were measured for pH, conductivity,
temperature, and redox potential in the field. All results were recorded in the field logbook. The
groundwater samples were submitted to the STL-Buffalo for analysis of VOCs using EPA
Method 8260B, SVOCs using EPA Method 8270, and PCBs using EPA Method 8082. Chemical
analyses of groundwater were performed in accordance with Analytical Level III requirements.

Field measurements were conducted in accordance with Analytical Level I requirements.

4.4  Evaluation of Storm Sewer Line on South Cayuga Street

As outlined in the approved work plan, the storm sewer line that which extends from the
site and runs along the north site of South Cayuga Street was located and plotted on the site base
map. Environmental Strategies contacted the Ithaca city engineer to identify the location and
construction of the sewer line. The location of the storm sever line was identified and will be

included in for potential future evaluation (Figure 5).
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5.0 Investigation Results

5.1 Hydrogeologic Observations

According a United States Geological Survey Report (Unconsolidated Aquifers in
Tompkins County, Miller T.S., 2000), the groundwater in the area between the EPT facility and
West Spencer Street (South Hill) is unconfined within the glacial till (A-zone) and underlying
fractured bedrock (B-zone). Groundwater west of West Spencer Street is confined within a sand
and gravel aquifer that is overlain by fine grained lacustrine deposits (fine grained sand, silt and
clay). This is consistent with observation made in the field (Figure 3). A review of boring logs
for the wells installed west of West Spencer Street show that approximately 6 to 10 feet of low
permeability silt and clay material overly the sand and gravel aquifer deposits.

Based on groundwater elevation data collected on May 19, 2005, the direction of
groundwater flow within the shallow bedrock (B-zone) aquifer and the hydraulically connected
sand and gravel aquifer is to the northwest, as anticipated (Figure 6). The overall pattern of flow
generally mimics the surface topography, with a steep gradient-observed between the EPT facility
and West Spencer Street (South Hill) and a flatter gradient west of West Spencer Street. The
depth to groundwater in the shallow bedrock aquifer ranged between 3.42 feet bgs in MW-24B to .
13.96 bgs in MW-21B with a steep hydraulic gradient of 0.27 feet per foot. The depth to
groundwater in the sand and gravel aquifer ranged between 5.11 feet bgs and 7.02 feet bgs with a
flatter hydraulic gradient 0.027 feet per foot.

5.2  Groundwater Quality

The groundwater sampling results are summarized in Table 2 and include sampling
events for February, April, and May 2005. The groundwater results are shown in Figure 7 and
the laboratory data sheets are included in Appendix C.
5.2.1 February 2005 Results

The results of groundwater samples collected from monitoring wells MW-18A,

MW-19A, MW-23B, and MW-24B show that no site related VOCs were detected in

groundwater at concentrations above state drinking water standards. Only a trace levels of 1,1,1-

trichloroethane (TCA) and trichloroethene (TCE) were detected in one of the four wells sampled.
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Monitoring well MW-23B contained detectable levels of TCA at 2.2 micrograms per liter (ng/1)
and TCE at 1.0 pg/l. Other VOCs were detected at estimated values below the laboratory
Practical Quantitation Limit and are considered non-detect values. The February groundwater
sampling results also demonstrate that no SVOCs or PCBs are present in offsite groundwater in
this area.

5.2.2 April and May 2005 Sampling Events

Results of the nine newly installed monitoring wells and existing offsite wells MW-17-40
MW-8-40 show that only a trace level of TCE was detected in one (MW-21B) of the 11 offsite
wells sampled. The sample from monitoring well MW-21B contained 2.7 pg/l of TCE, which is
well below the state drinking water standard of 5 pug/l. No SVOCs or PCBs were detected in any
of the samples collected from the offsite groundwater monitoring wells.

Onsite monitoring well MW-5-40, which is located upgradient of the fire water reservoir
and treatment area, contained VOC concentrations above the remediation target levels
established for the EPT site. The primary compounds detected were TCE (31,000 pg/l) and its
associated degradation products 1,1,-DCE (37 pg/l), cis-1,2,-DCE (27,000 pg/l), trans-DCE
(150 pg/l), and vinyl chloride (350 pg/l). No SVOCs or PCBs were detected in the sample
collected from MW-5-40.

In addition, monitoring well MW-7-40, which is located on the NYSEG substation
property approximately 150 west/northwest of the current remediation area, contained cis-1,2-
DCE (120 pg/l) and vinyl chloride (49 pg/l) at levels exceeding the remediation target levels of
the site. These compounds and levels are consistent with samples previously collected from this
well. No SVOCs or PCBs were detected.

5.2.3 Seep and Drainage Ditch Sampling

The results of the surface water samples collected from the seep located northwest of the
Ré&D Building did not contain any site-related VOCs, SVOCs, or PCBs. No SVOCs or PCB
were detected in the surface water sample collected from the drainage ditch along South Cayuga.
The only VOC detected was cis-1,2-DCE at a concentration of 5.5 pug/l. The analytical results
for the surface water samples collected during this investigation are presented in Table 3. Copies

of the certified laboratory reports for these samples are provided in Appendix C.
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6.0 Conclusions

The sampling results indicated that groundwater monitoring wells installed in the western
portion of the study contain no VOCs, SVOCs, or PCBs. No site related compounds were
detected in the six wells sampled in this area. In the northern portion of the study area, only one
of the five wells contained a trace level (below the state drinking water standard) of one site
related compound, based on the April/May 2005 sampling results. As anticipated, onsite
groundwater near the original source area (fire water reservoir) remains affected at levels that
exceed remediation target levels for the EPT site.

Although the April and May 2005 results indicate that only one of the 11 offsite wells
contained a trace level of a one site-related VOC, Emerson recognizes the complex nature of the
site geology. For this reason, Emerson has proposed to conduct a geophysical survey to identify
and map water-bearing bedrock fractures that may serve as offsite migration pathways for
affected groundwater. Emerson has also proposed the installation of three additional bedrock
wells immediately downgradient of the current remediation area and west/northwest of the
NYSEG substation property. The results of the geophysical survey and additional groundwater
investigation, will serve as the basis for determining the scope of potential further assessment

activities in the subject area.
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Table 1

Groundwater Elevation Data
Emerson Power Transmission

Ithaca, New York
5/18/2005 - 5/18/2005.
PVC Casing Depth to Water Level Elevation
Well Number Elevation (ft MSL) Groundwater (ft) (ft MSL)

MW-17-40* 395.65 : 3.58 392.07
MW-18A 396.13 7.02 389.11
MW-19A 395.52 5.40 390.12
MW-25A 392.18 5.11 387.07
MW-26A 397.29 6.24 391.05
MW.-5-40* 586.93 ) 31.72 55521
MW-1B 569.91 14.17 - 555.74
MW-2B 565.13 14.05 551.08
MW-3B 565.58 8.30 557.28
MW-4B 565.00 ~18.40 546.60
MW-5B 564.62 6.50 558.12
MW-6B 559.59 13.06 546.53
MW-20B 517.26 11.44 505.82
MW-21B - 493.34 13.96 _ 479.38
MW-22B 490.63 10.88 479.75
MW-23B. 458.15 13.14 . 445.01
MW-24B 415.17 342 411.75

a/ MSL = mean sea level
* Approximate Groundwater Elevation

K:\$Clienf\emersom\ITHACA\Groundwater Evaluation\GW Monitoring Report\Tables.xls\Table 1




Sawmmyle ID:
Date:

VOCs (ugl)

Acetone

Benzene
Bremodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon disulfide

Carbon tetrachloride
Chforobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
1,2-Dibromomethane
Dibromaochloromethane
1,2-Dicbromo-3-chloropropane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodiffuoromethane
1,1- Dichleroethane
1,2-Dichloroethane
1,1-Dichlofoethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Drichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanong
Isopropylbenzene
Methyl acetate
Methyleyclohexane
Methylene chloride
4-Methyl-2-pentanone
Methyl tert butyl ether’
Styrene
1,1,2,2-Tetrachlorocthane
Tetrachloroethene
Toluene

1,2 4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2~Trichloroethane
1,1,2-Trichloro-1,2,2-trifluorethane
Trichlorofluoromethane
Trichloroethene

Vinyl Chloride

Kylense (total)

MW-17-40°
447105

50U
100
10U
10U
10U
300
10U
10U
1.0U
1010
100U
10U
10U
10U
10U
10U
iouU
10U
10U
10U
100
10U
10U
10U
10U
10U
10U
10U
1.0U
50U
10U
10U
10T
10U
50U
10U
100
10U
10U
10U
10U
10U
10U
10U
101U
10U
10U
300

Table 2

Preliminary Groundwater Sampling Results
Emerson Power Transmission
Hthaca, New York
February, April, May 2005 (ugi)

MW-17-40

MW-19A 100

1000 MW-18A MW-184 MW-194 {b) MW-19A

4/7/05 2/25/05 4/8/05 2/25/05 2/25/05 448105
50U 30 ) 50U 50U 50U 50U
1.0U 10U Lou . 10U 1.0U 10U
10U 10U 10U : 10U 10U 10U
Lou 10U 10U 10U ou 10U
10U 10U 10U - 10U 10U 10U
50U 13 50U 50U 50U 50U
10U oy 10U 10U 10U 10U
Loy 10U 10U 10U 10U 10y
10U 10U 10U 10U Loy 10U
10U 10U - 10U LouU 10U 10U
10U 100 10U 10U 10U 10U
100 10U 10U 10U 10U Lou
10U 10U 104U 10U 10U 10U
100 10U 10y 10U 10U 10U
16U 10U 10U 10U 10U 10U
10U 10U 10U 10U 10U 10U
10U 10U 100 10U 10U 10U
10U 10U 00U . 10U 10U . 10U
10U 10U 10U 10U 104 10U
10U 10U 10U . 10W 10U . 10U
10U 10U 10U 10U 10U 10U
10U . 10U Lou ‘10U 10U 10U
10U 10U 10U 10U 10U 10U
10U 10U 10U - 10U 100 10U
10U 10U 10U 10U 10U 10y
10U 10U 10U 10U 10U 10U
10U 10U 10U 10U 10U 10U
10U Loy 10U 10U 10U 10U
10U 10U 10U - 10U 1ou 10U -
50U 500 500 50U 50U 50U
10U 10U 10U 10U 10U 10U
10U 45 10U 10U 10U 10U
10U 10U 10U 1.0U 10U 10U
1.0.U 10U 10U 100 10U 10U
500 50U 50U 50U 50U 50U
1.0U 10U 10U 10U 10U 16U
10U 10U LoU 10U 10U 10U
10U 10U 10U 10U 10U 1o U
10U 10U 10U 10U . 10U (N
10U 10U 10U 10U ' 10U 10U
10U 10U 10.U 10U 10U 10U
1.0U 10U 10U 10U ° 10U 10U
10U ) 10U 1oy 10U 10U 10U
10U 16U 10U 10U 10U 10U
10U REA 10U 10U 10U 10U
10U 10U 10U lou - 10U 10U
16U 10U 10U 10U Lou 10U
30U

30U 300 300U 300 300

KASClient\em etsoNITHACA\Groundwater Evaluatiol\GW Monitoring Réport\Tables.xls\Table 2



Sample ID:
Date;

Semivolatile Organic Compounds
Acenaphthene
Acenaphthylene
Acetophenone

Anthracene

Atrazine

Benzaldehyde
Benzo(a)anthracene
Benzo(b)flucranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene

Benzoic acid

Benzyl aleohol

Biphenyl
Bis(2-chloroethoxy) methane
Bis(2-chlorgethyl) ether
2,2"-0xybis(1-Chlorophopane)
Bis(2-ethylhexyt) phthalate
4-Bromophenyl phenyl ether
Buiyl benzyl phthalate
4-Chloroaniline
4.-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether
Caprolactum

Chrysene

Dibenzo(a ijanthracene
Dibenzofuran

Di--butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-dichlorobenzidine

2 4-Dichlorophenol

Diethyl phthalate
2,4-Dimethylphenol
Dimethy! phthalate
4,6-Dinitro-2-methylphenol
2, 4-Dinittophenol

2 4-Dinitrotofuene
2.6-Dinitrotoluene
Di-n-octyl phthalate
Flucranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalens
2-Methylphenol
4-Methylphenol

Table 2

Preliminary Groundwater Sampling Results |
Emerson Power Transmission
Ithaca, New York
February, April, May 2005 (ug/)

- MW-17-40 MW-19A 100
MW-17-40 1000 MW-18A MW-184 MW-194 {b) MW-19A
4/7/05 4/7/05 2/25/05 4/8/05 225005 2/25/05 4/8/05
10U 1oy 19U 10U U 9 U wu
10U 10U 16U oy 10U 9 U WU
1wy’ 186U 10U 10U 100U 9y 10U
10U 100 10U U 10U 9yU 10U
10U 1wy 10U 10U ) 10y 9U 100
52U 50U 49 U 48 U 50U 47U s U
10y 10U . 10U 1wy w0y 29U 100
100U 10U wu 10U : (R3] 90 10U
10U 10U 10U 10U 10U sU 100 .
10U 10y 10U w0y 10.u 92U 10U
16U WU 10U 10U 10U 9U 10U
150 U 150 U 150 U HoU 150 U 140U 140 U
21U 20U 20U S {0 4] 200U 19U 19U
U 10U wy 10U 10U 9y U
10U 10U WU 10U 1wy 99U 10U
10U 10U 10U 10U 1oy g U 10U
wu U 10U 10 U U 9y u
10U 10U 10U WU 10U suU - 10U
wu WU wu 10U 10U 9U 10U
10U . oy 10U 10U oy ouU u
10U 1wy w0y 10U 101U .U 10U
wou nu 10U 10U 0u U v
10U 10U 10U 10U . 10U . s U U
WU 10U 10y 100 - 10U QU 10U
10U 10U 10U 10U oy 9 U U
wuU 0y 10U 10U wu 9 U 10U
wu 0y U v 10 U 9 U 1oy
10U 10U wu 10U oy 91U 10U
U 0y oy 10U 10U 9 U . 1wU
10U 0wy 1wy 10y 10U 9 U 100.
oy 1y 1wy 10U 10U 9 U 10U
oy 10U 1w0u wu 100U 9U 10U
10U IouU 10u 10U 10U 29U 10y
21U 20U 20 U 19U . 20U 19U 13U
10U 0w 0wu 0uU 10U 9 16U
w0u 10U : 10U 10U 10U 90U 10U
1wy wu 10U U 0y 9U 10U
10U 10U 10U wu 1w0u 91U 1oy
52U 00 49U - 48U 50U 47U 48 U
52U 50U 49U 48 U U 47U 48U
10y wu 10U 10U 10u 9 U v
10U Wy 10U 10U wu 9 U 10U
wu WU 10U 10U wu 9u 10U
oy 10U 100 104 10U 9 U U
10U 10U 10U 0y 10U 9y wu
10U 100 oy wu wu 99U 100U
nu 10U 1y 10U 10U 9u 100
46U 45U 4 U 43U 4 U 42U 43U
10U 10U 10U 10U 100 U U
1wy 10U 10U 10U 10U S U ou -
10U 10U 10U 1wy 10U ou 10U
10U 10U oy - 10U 10U 9 U 10U
iR 0u 10U 10U 100 9 U 10U
10U 10U 10U 57 10U 9 U wu

KA$Clientemersom THACA\Groundwater Evaluation\GW Monitoring Reporf\Tables.xIs\Table 2



Table 2

Preliminary Gronndwater Sampling Results
Emerson Power Transmission
Ithaca, New York
Febrnary, April, May 2005 (ug/T)

MW-17-46 MW-19A 100
Sample 1T} MW-17-40 1000 ‘MW-18A MW-18A MW-19A {b) MW-1%A
Date: 4/7/05 47705 2/25/05 4/8/05 2/25/05 2/25/05 4/8/05
Semivolatile Organic Compounds
(continued)
Naphthalene 100 1ou 10 U 10U 10U 9U S Hu
2-Nitroaniline 520 50U 19U 43U 50U 47 U 48T
3-Nitroaniline . 520 500 49 4 48 U 50U 47 U 48U
4-Nitroaniline 520 50U 43 U 43U 50U 470 48 EJ
Nitrobenzene 10U 100 10 17 . 1nwu 10U 9 U [1im1)
2-Nitrophenol 10U 10U 10U 10U . 10U 9u oy
4-Nitrophenol 520 50U 49U 483U 50U 47 U 48 U
N-Nitrosodiphenylamine ou 10U 10U U 10U 9 U 10y
N-Nitreso-Di-n-propylamine 10U 10U 10U 100 10U 9U 10U
Pentachlorophenol 520 500 49 U o 48 U 50U 47 U 48 1J
Phenanthrene 10U 10U ) 10U 10U 10U . 99U oy
Phenol . 100 100 100 10U 1wu 9U oy
Pyrene 10y 10U 10U 10U 10U 99U 10U
1,2,4-Trichlorobenzene . . 100 10U 10U 10U 10U PRI JURG)
2,4,5-Trichlorophenol 100 ‘10U 100 100U 100 9 100
2.4 6-Trichlorophenol 10U 10U 10y 10U 100 U 100
Polychlorinated Biphenyls
Aroclor 1016 048 U 048U 050U 048 U 048U 050U 048 U
Aroclor 1221 048 U 048 U 050 U 048 U 048U 030U 048 U
Aroclor 1232 048 U 048 U 050U 048 U 048 U 0.50.U 048 U
. Aroclor 1242 048 U 048 U 050 U 048 U 048 U 050U . 048U
Aroclor 1248 048 U 0483 U 050U 048 U 0480 0.50 U 0481 -
Aroclor 1254 048 U 048 U 050U 048 U 043 U 0.50 U 048 U
Araclor 1260 048 U 048 U 050U 048 T 048U 0.50 U 048 U

KASClientiemersomiTHACA\Groundwater Evaluation\GW Monitering Report\Tables.xls\Table 2



Sample 1D:
Date:

VOCs {ug/)
Acetone

Benzene
Bromodichloromethane
Bramoform
Bromomethane
2-Butancne

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chioroethane

Chioroform
Chioromethane
Cyclohexane
1,2-Dibromomethane
Dibromochloromethane
1,2-Dicbromo-3-chloropropane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dighlorodifluoromethane
1,1- Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichlorpethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Isopropylbenzene

Methyl acetate
Methyleyclohexane
Methylene chloride
4-Methyl-2-pentanone
Methyl tert butyl ether
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tolaene
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2-Trichloro-1,2,2-trifheorethane

" Trichlorofluoromethane

Trichloroethene
Vinyl Chloride
- Xylene (total)

MW-20B
47103

500
10U
10U
10U
10U

500

10U
100
1010
.00
100
100
1.00
100
100
1,00
100U
100
1.00
1.00
10U
10U
1.00
1.00
1.0U
100
10U
100
104
50U
10U
10U
100
10U
50U
10U
1.00
1.0U0
10U
1.00T
1.0U
10U
10U
1.0U
10U
104U

1.0U°

jou

Table 2

- Preliminary Groundwater Sampling Results
Emerson Power Transmission
Ithaca, New York
February, April, May 2005 {ugT)

MW-218 MW-22B MW-23B MW-23B MW-24B MW-24B

417105 417705 2/25/05 4/8/05 2{25/05 4/8/05
500 50U 50U 500 13 50U
10U 10U 10U 10U 10U 10U
10U 10U 10U 10U 10U 10U
10U 10U 10U 10U 10U 1.0U
10U 10U 10U 10U 10U 10U
50U 50U 50U © 50U 50U 50U
10U 10U L0U 10U 10U 10U
10U 10U 10U LoU 10U 10U
10U 10U 10U 10U 10U 1.0U
10U 10U 10U 10U o0vu 1o0u
10U 10U 1.3 10U 10U 10U
10U 10U 10U 10U 100 10U
10U 10U 10U Lou 10U 10U
10U 10U 10U 10U 100 10U
10U 10U 10U 10U 160 10U
10U 10U 10U 10U 160 10U
10U 10U 10U - 10U 160 10U
10U 10U 10U 10U 10U 10U
10U 10U 10U 10U 100 10U
10U 10U 10U 10U 10U 10U
10U 10U LoU 10U o0y 10U
10U 10U 10U 10U 10U 10U
10U 10U 10U 10U 10U 10U
10U 10U 10U 10U 10U 10U
10U 10U 10U 10U 10U 10U
10U 1.0U LoU 10U LOU 10U
10U 10U 10U 10U 10U 10U
10U . 10U 1oy 10U 10U 10U
10U 10U 10U 10U 10U 10U
500 50U 50U 50U 50U 500
10U 10U 10U 10U 10U 10U
10U 10U - 10U 10U 10U 10U
100 - . 10U 10U 10U 10U 10U
10U 10U 10U 10U 10U 10U
50U 50U 50U 50U 500 50U
10U 10U LovU 10U 10U 10U
10U 10U 10U 10U Lou 1.0U
10U 10U 10U 10U 10U 10U
10U 10U 10U 10U 10U 10U

10U 10U 10U 10U 16 1.3
10U . 10U - 10U 10U 10U 10U
10U 10U 22 10U ] 10U 16U
10U 10U 10U 10U Lou 10U
10U 10U 10U 10U 10U 10U
10U 10U 10U 10U ) 10U 10U
27 10U 1.0 10U Lou 10U
10U 10U 10U 10U 10U 10U

300 300 300 300 30U 300

KA\$Client\emersonITHACA\Groundwater Evaluation\GW Monitoring ReportiFables.xIs\Table 2



Sample ID:
Date:

Semivolatile Organic Compounds
Acenaphthene
Acenaphthylene
Acetophenone

Anthracene

Atrazine

Benzaldehyde
Benzo(a)anthracene
Benza(b)fluoranthene
Benzo(k)fluoranthene
Benzo{ghi)perylene
Benzo(a)pyTene

Benzoie acid

Benzyl alcohol

Biphenyl
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl} ether
2,2'-Oxybis(1-Chlorophepane)
Bis(2-ethythexyl} phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chioroaniline
-4-Chloro-3-methylpheno!
2-Chloronaphihalene
2-Chlorophenol
4-Chlorephenyl phenyl ether
Caprolactum

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzens
1,4-Drichlorobenzene
3,3"dichlorobenzidine
2,4-Dichlorophenol

Diethyl phthatate

2 A-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene

. Hexachloroethane

Indeno(1,2 3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol

MW-20B
4/7/05

JLtRI)
100
jLns)
10U
100
520
100
100
10U
10U
10U

160 U

210
100
v
10U
10U
100
100
wou
10U
10U
10U
100
100
10U
10U
10U
10U
10U
100
10U
10U
21U
10U
10U
10.U
i0U
520

52U

0u
16U
100
0y
10U
10U
10u
47U
10U
10U
100U
10U
100
10U

Table 2

Preliminary Groundwater Sampling Results
Emerson Power Transmission
Ithaca, New York
February, April, May 2005 (ug/l)

MW-21B MW-22B MW-23B MW-238 MW-24B MW-24B
447005 417105 2125005 4/8/05 2/25003 4/8/05
120 ’ 12U i0uU 14U 10U 10U
12U 12U 1wy 14U 100 10U
12U 12U 10U 14U 10U 10U
12U 12U - . 10U 14U 10U 10U
12U 12U S 1eu 14U wu - 10U
580 59U 48U 69 U 50U 48U
12U 120 w0y 1y 10U 10U
12U 12U . 10U 14U 10U 100U
12U 12U 10U 14U 10U 10u
12U 12U . 10U 14U 10U U
U 12U 10U 14U 10y U
170U 180 U 140 U 210U 150 U 140 U
23U 40 19U 28V 20U 19U
12U 12U 10U 14U 10U 10U
172y 12U 10U 14U 10U 10U
12U. 12U 10U 14U 10U v
12U 12U 10U 14U 10U 10U
120 12U WU 14U 10U 10U
12U 120 1oy 14U U 10U
12U 12U 10u uu 10U 100
1zU 120 10U 14U 100 10U
12U 12U 10U 14U v 10U
120 12U 10U : 14U 10 v
12U 12U 10U 14U 10U 10U
12U 120 10U 14U 10U 10U
1”u 12U 10U TR U 1wy
12U 12U _ oy 14U 10U _ 10U
12U 120 10U 14U 10U 10U
12U 12U 10U 140 v 10U
120 12U 10U 14U o vu 10U
12U 120 1ou 14U 10U wu
12U 12U 10wy MU v 10U
12U 12U 10U 14U ’ 10U 100
23U 24U 19U 28U 20U 19U
120 12U 10U 14U ou 48U
12U 12U 10U 14U 10U 10U
12U . 12U .y 14U 10U 10U
iy 12U w0y 1“vu 10U 10U
58U 59U 48 U 69 U 50 U 18U
58 U 59U 48U 69U 50U | 48 U
12U 12U - 10U 14U 10U oy
12U 12U 10U 14U 10U 10U
12U ' 120 1ou 14U 1wu 10U
i2U 12U 100 14U v 10U
12U 120 wu 14U 10U 100
12U 12U 10U 14U 10U 10U
12U 12U ] 10U 14U 11U 10U
52U - 530 a3Uu 62U 45U 43U
12U 12U 10U 14U 10U 48U
12U 12U oy 14U 10U 10U
12U 12U 10U 14U v 10U
12U 12U 0y 14U 10U 16U
12U 12U 0u 140 100 10U
120 12U 10U 14U 10U 10U

K \$ClientiemersomI THACA\Groundwater Evaluation\GW Monitoring Report\Tables:xls\Table 2



Table 2

Preliminary Groundwater Sampling Results
Emerson Power Transmission
Ythaca, New York
February, April, May 2005 (ug/A)

MW-208 MW-21B MW-22B MW-23B MW-23B

Sample ID: MW-24B MW-24B
Date: . o 4105 . 4/7/05 4/7105 2/25/05 418105 2125005 4/8/05
Semivolatile Organic Compounds
(continued) )
Naphthalene 100 120 120 100U 14U : 10U 10U
2-Nitroaailine 520 58U 59U 48U 69 U 50 U 48 U
" 3-Nitroaniline 520 58 U 909U 48 U 69 U 50U 48U
4-Nitroaniline 52U 58U 59U 48 U- 69U 50U 48U
Nitrobenzene 10U 12U 120 U ‘14T 100U 0u
2-Nitrophenol ou 120 120 . w0u 14U - 10U 10U
4-Nitrophenol 52U 58U 59U 48U 69U - : 500 . 48U
N-Nitrosodiphenylamine 100 12U 2U 10U 14U : 10U 100
N-Nitroso-Di-n-propylamine 10U 120 12U wu 14U 10U 10U
Pentachlorophenol 520 58 U 590 48 U 69 U 50U 48 U
Phenanthrene 10U 120 12U 16 U 14U 100 10U
Phenol 10U 12U 120 10U MU 10U 10U
Pyrene 10U 120 120 10U 14U 0uU wvu
1,2,4-Trichlorobenzene 100U 120 120 10U 14U 10U 0u
2,4,5-Trichlorophenrol 10U 120 120 100 14U 10U 10U
2,4,6-Trichlorophenol 10U 12U 120 10U 14U 10U 100
Polychlorinated Biphenyls : h . :
Aroclor 1016 050U 057U 050U 048U 053U 05104 053U
Aroiclor 1221 0500 057U 0.50 U 048U - 0530 051U 0530
Aroclor 1232 050U 0570 050U 048U 053U 0510 0530
Aroclor 1242 050U 057U 0500 048 U 0.53 U™ 051U 4530
Aroclor 1248 ¢s50U . 0570 050U 048 U 053U 051U 0530
Aroclor 1254 050U 057U 050U 0480 053U 051U 053U
Aroclor 1260 0,50 U 0570

050U 048U 053U 051U - 053U

KA$Clientiemerson\ ITHACA\Gronndwater Evaluation\GW Monitoring Report\Tables.xis\Table 2



Table 2

Preliminary Groundwater Sampling Results
Emerson Power Transmission
Hthaca, New York
February, April, May 2005 (ug/l)

Sample 1D: MW-25A MW-26A MW-5-40 MW-7-40 MW-8-40 (c)

Date: ) ’ 4/8/05 4/8/05 ' 4/7/05 5/19/05 5/19/05

VOCs (ug/ly . : _ f
Acelone 500 500 100 U 50U 50U

Benzene 1.0U 16U 20U 10U 10U

Bromodichloromethane : 1.0U 10U 20U 16U Loy

Bromoform 10U ] 10U 200 10U 1.0 4

Bromomethane : 10U ’ 10U 20U 10U 10U

2-Butanone : 500 50U 100 U 50U 50U

Carbon disulfide 10U 10U 20U 10U 1.0U

Carbon tetrachlorider 16U ooy 20U L0 U 10U

Chlorobenzene . 10U 10U WU 10U 10U

Chlorpethane 101G - 1.00 20U 10U 10U -

Chloroform 10U lLou 200 Lo 10U

Chloromethane 10U 10U 20U 10U 10U )

Cyclohexane loU 100 20U 10U 10U

1,2-Dibromomethane . 10U 1.0U 20U 10U 10U

Dibromochloromethane 10U 10U 20U 18U 10U

1,2-Dichromo-3-chloropropane 100 . 10U ou 10U . 1oU

1,2-Dichlorcbenzene 1.0U 10U 20U 1oU 10U

1,3-Dichlorobenzene Loy 10U 20U 1au 1ou

1,4-Dichlorobenzene 10U 10U 20U 10U ou ‘
Dichlorodifluoromethane 10U 10U 200 1oU 10U i
1,1- Dichloroethane 10U 10U 20U 18U 10U |
1,2-Dichloroethane - 10U 10U 20U 1eU 10U :
1,1-Dichloroethene 10U 10U 37 10U 10U 5
cis-1,2-Dichloroethene 10U 10U 27,000 D 12¢ D 10U

trans-1,2-Dichloroethene 1oyu 10U 150 33 - Lou

1,2-Dichloropropane 10U 10U 20U 16U 10U

cis-1,3-Dichloropropene 100 1.0U 20U 10U 1ou

trans-1,3-Dichloropropene : 10U 1.00 2007 10U 10U

Ethylbenzene 10U 10U 20 1 " 1oU 1.0U

2-Hexanone . 50U " 50U 00U 50U 50U

Isopropyibenzene 10U lLoU 20U Loy 10U

Methyl acetate 1.00 10U WU oy 10U

Methylcyclohexane 10U 10U 20U 16U 1oy

Methylete chloride 100 10U 20U 10U 1.0vu d

4-Methyl-2-pentanone 50U 50U 100 U 50U 50U

Methyl tert butyl ether 10U 10U 20U iov 10U :
Styrene 10U 10U 20U 10U 10U
1,1,2,2-Tetrachloroethane 10U 16U 2000 1.0U 10U
Tetrachloroethene 1.0U0 10U 200 io0vu 10U

Toluene Lou 10U 20U 10U ' 10U

1,2 4-Trichlorobenzene 10U 10U 20U 10U 10U

1,1,1-Trichloroethane 100 100 20U 160 10U

1,1,2-Trichloroethane 10U ) 10U 20U 10U 10U

1,1,2-Trichloro-1,2,2-trifluorethane 10U 10U 20U 10U 10U

Trichlorofluoromethane 100 1.0U 200 10U 10U

Trichloroethene 10U 1.0U 31,060 D 10U 10U

Vinyl Chloride 10U 10U 350 49 D 10U

Xylene (total) 300 300 U 30U 30U
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Table 2

Preliminary Groundwater Sampling Results
Emerson Power Transmission
Ithaca, New York
February, Aypril, May 2005 (ug/l)

SampleID: MW-25A MW-26A MW-5-40 MW.-7-40  MW-8-40 ()

Date: 4/8/05 4/8/05 4/7/05 5/19/05 5/19/05
Semivolatile Organic Compounds

Acenaphthene 10U 100 101 2210
Acenaphthylene 10U 100 10U 20
Acetophenone 10U 10U 10U 22U
Anthracene ' U 10U oy 22U
Atrazine : 100 iR 10U 22U
Benzaldehyde 48 U 43U 43 U 110U
Benzo{ayanthracene 10U 10U 10U 20
Benzo(b}fluoranthene . 10U 10U 10U 220
Benzo(k)fluoranthene 10U 100 10U 22U
Benzo(ghi)perylene 10U iU 10y 22U
Benzo(a)pyrene 10U 10U 10U 2U
Benzoic acid 140 U . 140U 140 U 3300
Benzyl alcokol 19U 190U : 13 U 43U
Biphenyl 11U 1nu 10U 2U
Bis(2-chloroethoxy) methane 10U 10y 10U 22U
Bis(2-chloroethyl) cther - 1Wu 10U 100 220
2,2'-Oxybis(1-Chlorophopane) 100 100 1wy 2y
Bis(2-ethylhexyl) phthalate 10 J 10U 1oy . 22U
4.Bromophenyl phenyl ethér . 100 10U 100 22U
Butyl benzyl phthalate : 100U 10U 10.U 22U
4-Chloroaniline [{/R1) 10U 10U 20
4-Chloro-3-methylphenol 10U 10U 10U 220
2-Chleronaphthalene 10U 10U 10U. 220
2-Chlorophenol 10U 10U 10U 220
4-Chloropheny] phenyl ether 10U 100 1017 220
Caprolactum ) 10w 10U jLRY) 20
Chrysene . 1017 100 10U 22U
Dibenzo(a,h}anthracene 10U wu 100 22U
Dibenzofuran 10U w0y 10U 22U
Di-n-butyl phthalate 10U 1BU 10U 22U
1,2-Dichlorobenzene 100 100 100 220
1,3-Dichlorebenzene 10U 10U 1y 220
:1,4-Dichlorobenzene ) : 10U 100 g 22 U
3,3"-dichlorobenzidine 19U 190U 19U 22U
2.,4-Dichlorophenol 10U 10U 10U 22U
Dicthyl phthalate 100 10U 100 20
2,4-Dimethylphenol 100 : 100 10U 220
Dimethyl phthalate 10U 10U 0y 22U
4,6 Dinitro-2-methyiphenol 48U 48U 48U 110U
2,4-Dinitrophenol 438U 48 U 48 U iy
2 4-Dinitrotoluene 10U 10U LI VA 22U
2,6-Dinitrotoluene 10U 10U 10U 20U
Di-n-octyl phthalate 100 10U 10 UJ 220
Fluoranthene 10U LRV 10U 120
Flugrene 10U 100 100 2
Hexachlorobenzene Wy 10U oy 22U
Hexachlorobutadiene ' 10U {83} 1wu 22U
Hexachlorocyclopentadiene 43U 43U 43U 98 U
Hexachloroethane 10U i0u 100 22U
Indeno(1,2,3-cd)pyrene 0y 100 10U 2nU
Isophorone 10U 10U S 1ou 220
2-Methylnaphthalene 100 100 100 U
2-Methylphenol 100 10U 10U 220
4-Methrylphenol 10U 100 16T 22U
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Table 2

Preliminary Groundwater Sampling Results
Emerson Power Transmission
Ithaca, New York
February, April, May 2065 (ug/)

Sample ID: MW-25A MW-26A MW-5-40 MW.-7-40 MW-8.40" (c)

Date: 4/8/05 4/8/05 4/7/05 5/19/05 5/19/05
Semivelatile Organic Componnds
(continued)

Naphthalene . 10U 10U U - 220
2-Nitroaniline 48 U 48U 48U 110U
3-Nitroaniline L 48U 48 U 43U 110U
4-Nitroaniline 48 U 48U . 48 U 110U
Nitrobenzene 10U 10u 10U 22U
2-Nitrophenel 10U 10U 10U 22U
4-Nitrophenol 18U 48U 48T 110U
N-Nitrosoediphenylamine 1007 10U 10U 20
N-Nitroso-Di-n-propylamine 0u 100 100 2211,
Pentachloraphenol 48 U 48 I 430 - 110U
Phenanthrene . 00 10U 10U 22U
Phenol . 10U 10U oy 22U
Pyrene 100 u 100 220
1,2 4-Trichlorobenzene 10U wou : 10U 220
2,4,5-Trichlorophenol 100 10U 100 22U

2,4 6-Trichlorophenol 10u 100U 10U 220

Polychlorinated Biphenyls

Aroclor 1016 . 047U © 048U 048 U 0500
Aroclor 1221 047U 048U 048 U 050U
Aroclor 1232 0470 048U 048 U 0500
Aroclor 1242 0470 048 0 G483 U - 050U
Aroclor 1248 : 0470 048U 048 U 050U
Aroclor 1254 ' 047 U 048 U 0480 050U
Aroclor 1260 0470 048U 04817 050U

a\ U=analyte not detected at reporting Fimit
D - sample was diluted
by MW-19A 100 is a duplicate of MW-19
MW-17-4( 1000 is a duplicate of MW-17-40
¢\ No analysis for semivolatiles and PCBs due to insufficient sample volume,

- KA§Clientiemerson\ITHACA\Groundwater Evaluation\GW Monitering Report\Tables.x]s\Table 2



Table3

Preliminary Surface Water Sampling Results
Emerson Power Transmission

Ithaca, New York
May 2005 (ug/)

Sample ID: SW-1 SW-01 (dup)

Date: 5/19/05 5/19/05 i
“VOCs (ug/) _ ‘
Acetone 500 50U

Benzene - . 1oy 10U

Bromodichloremethane 10U ' 10U

Bromoform ’ 10U 10U

Bromomethane 10U : L0U

2-Butanone 50U 50U

Carbon disulfide 10U 10U

Carbon tetrachloride . 10U 10U

Chlorobenzene 1oy 10U

Chloroethane 10U 10U

‘Chloroforim Lou 1.0 U

Chloromethane ’ 10U 10U

Cyclohexane 10U 10U

1,2-Dibromomethane 10U 10U

Dibromochloromethane 100U 10U

1,2-Dicbromo-3-chloropropane 1ou oy

1,2-Dichlorobenzene 1.0U 10U

1,3-Dichlorobenzene 10U HURE

1,4-Dichlorobenzene 1.0U 0U

Dichlorodifluoromethane 10U oy

1,1- Dichloroethane 10U Iou

1,2-Dichloroethane : 10U : LouU

1,1-Dichloroethene 10U Loy :
cis-1,2-Dichloroethene 55 55 i
trans-1,2-Dichloroethene 10U 10U :
1,2-Dichloropropane iov - 10U

¢is-1,3-Dichloropropene _ 10U 10U

trans-1,3-Dichloropropene ) 16U | 10U

Ethylbenzene 10U 10U

2-Hexanone 3500 50U

Isopropylbenzene iduvu i0u

Methyl acetate - 10U 10U

Methyleyclohexane 10U 10U )
Methylene chloride 10U 10U |
4-Methyl-2-pentanone 50U 50U
Methyl tert butyl ether 10U . 10U
Styrene 10U 1ou ;
1,1,2,2-Tetrachloroethane 10U 10U ]
Tetrachloroethene 10U 10U

Toluene 10U 10U

1,2 A-Trichlorobenzene 10U 1.0y

1,1,1-Trichlorocthane - 10U ’ 1.0y

1,1,2-Trichloroethane 10U 10U

1,1,2-Trichloro-1,2 2-triftuorethane 10U 10y

Trichlorofluoromethane ) ) 10U ) 1.0U

Trichloroethene ’ 10U 10U

Vinyl Chloride 1ov 10U

XKylene (total) 300 30U
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Table 3

Preliminary Surface Water Sampling Results
Emerson Power Transmission

Ithaca, New York
May 2005 (ug/)
Sample ID: ) SW-01 SW-01 {dup)
Date: 5/19/05 5/19/05
Semivolatile Orgaric Compounds
Acenaphthene 1wy 100
Acenaphthylenie ) 10U ‘ 10U
Acetophenone 10U 10U
Anthracene - 10U 10U
Atrazine 100 10U
Benzaldehyde 43U : 48 U
Beazo(a)anthracene wu : 100
Benzo{b)flnoranthene 100 10U
Benzo(k)fluoranthene ' 10U 10U
Benzo(ghi)peryiene 10U 10U
Benzo(a)pyrene ’ U wu
Benzoic acid 140 U 140 U
Benzyl alcohol 191U 19U
Biphenyl 10U 1010
Bis(2-chloroethoxy) methane 100U 100
Bis(2-chloroethyl} ether 10U 10U
2,2-Oxybis(1-Chlorophopane) JLR 10U
Bis(2-ethylhexyl) phthalate 10U 10U
4-Bromopheny] phenyl ether 10U 10U
Butyl benzyl phikalate 10U 10U
4-Chloreaniline 100 ) ' 100
4-Chlero-3~-methylphenol ‘ U wou
2-Chloronaphthalene 10U 10U
2-Chlorophenol 100U 10U
4-Chlorophenyl phenyl ether 10U 100
- Caprolactum 1wy 1wy
Chrysene 10U 10
Dibenzo{a,h)anthracene 10U 10U
Dibenzofuran 100 ) 10U
Di-n-butyl phthalate 10U 10U
1,2-Drichlorobenzens 10U 10U
1,3-Dichlorobenzene 10U 10U
1,4-Dichlorobenzene ’ ' 10U : 10U
3 3'-dichlorobenzidine 10U 10U
2 4-Dichlorophenol 0u oy
Diethy! phthalate LRI 10U
2,4-Dimethylpheno! 10U 10U
Dimethyl phthalate S 1u ) 100
4,6-Dinitro-2-methyiphenol 48U 48U
2,4-Dinitrophenol : 48 U 45 U
2 4-Dinitrotoluene 100 100
2,6-Dinitrotoluene 0U 100U
Di-n-octyl phthalate iov 0 U
Fluoranthene 1w0u 10U
Fluorens ’ 100 100U
Hexachlorobenzens 10U 0u
Hexachlorobutadiene ) - 100 10U
Hexachlorocyclopentadiene - 43U 43 U
Hexachloroethane - ‘ 10U 19U
Indeno(1,2,3-cd)pyrene 10U . 10U
Isophorone ’ wou 10U
2-Methylnaphthalene 0y 10U
2-Methylphenot 10U 10U
4-Methylphenol 10U 10U
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Table 3

Preliminary Surface Water Sampling Results
Emerson Power Transmission

Ithaca, New York ' *
May 2005 (ug/)

Sample ID: ~ SW-01 SW-01 (dup}
Date: ) 5/19/05 5H9/05
Semivolatile Organic Compounds i

(continned)
Naphthalene ) 10U wu
2-Nitraaniling 48.U . 48 U
3-Nitroaniline , ' 48 U 48 U
4-Nitroaniline 431U . 48 U
Nitrobenzene 10u 100U
2-Nitrophenol oy 10u
4-Nitrophenol : L) 48U
N-Nitrosodiphenylamine 10U 10U
N-Nitroso-Di-n-propylamine FIRY) 10U
Pentachlorophenol . 48 U - 48 U
Phenanthrene _ . 10U 0y
Phenol . 10U 10U
Pyrene 100 1ou
_1,2,4-Trichlorobenzene 10U nu
2,4,5-Trichlorophenol . 100 10U
2,4,6-Trichlorophenol 100 0u
Polychlorinated Biphenyls
Aroclor 1016 ) 0.50 U 050U
Aroclor 1221 050U 050U
Aroclor 1232 030 U . 050U
Aroclor 1242 050 U 050U
Aroclor 1248 : 050U . 050U
Aroclor 1254 050 U 050U
Aroclor 1260 050 U : 0.50 U

a\ U=analyte not detected at reporting limit
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App-endix A — Environmental Strategies’ Standard Operating Procedures

ENVIRONMENTAL STRATEGIES



Standard Operating Procedure — 1
‘Note Taking and Log Book Entries
Materials:

Permanently bound log-book {no sp1ra1 bound log books)
Black or blue ballpoint pen (waterproof ink)

Procedure:

1. Use black or blue ballpoint pen with waterproof ink. Felt-tip pens should not be used.
2. Roserve the inside front cover for business cards from key personnel who visit the site (including.

the person in charge of the log book).

- 3. On the first page of the log book, place a return for reward notice, Environmental Strategies’ phone
“mumber, and the project manager’s name. :

4, Enter the following on the second pagé of the log book: project name, project number, 'project
manager’s name, onsite confacts, onsite telephone number and address, telephone numbers for all
key personnel, and emergency fire and medical telcphone numbers. :

5. Number cach page, initial each page, and put the date at the top of each page. Start a new page for
cach day. At the end of a day, summarize the day’s activities, sign the page, and put a slash
through the rest of the blank lines. Start the next day on a new page. ‘

6. Enter the time (in mlhtary time, e.g., 0830) in the left column of each page when an entry is
~ recorded in the ﬁeld notebook.
= If 2 mistake is made in an entry, cross ouf the mistake odth one line and iitial the end of the line.

78. At all times, maintain the chain of oustody. on tﬁe field log book. |
Content: - o |

I. Be sure that log book entries are LEG[BLE and confajn accurate and inchisive documentation of

project field activities.
2, Provide sufficient detail to enable others to reconstruct the activities observed.
3. Thoroughly describe all field acﬁwdties while onsite; Be objective, factual, and thorough.

Language should be fice of personal feelings or other terminology that might prove inappropriate.

4, Describe problems, delays, and any unusual occurrences such as wrong equipment or breakdowns
along with the resolutions and recommendations that resulted.

5. Fully document any deviations from or chaﬁges in the work 'plan.



10.

11.
12,
1.

14.

15.

Describe the weather and changes in the weather, particularly during sampling events.

Sketch a map of the facility or areas onsite where activities are occurring, especially the location of .
samplmg points.

During sampling activities, record all information pertaining to the sampling event. Include
descriptive locations and diagrams of the sample locations, time, sample media, analysis, sampling
procedure, equipment used, sizes and types of containers, preservation and any resulting reactions,
sampling identification (espec1ally for. duplicate samples) shipping procedures (record airbill
numbers), and addresses.

Note decontamination or disposal procedures for all equipment, samples, and protective clothing

" and how effectively each is performed

If possible, photograph all sample locations and areas of interest. Maintain a photographic log in

~ the ﬁeld log book and include:

Date time, photographer name of site, general direction faced, descnptlon of the sub]ect
taken, and sequential number of the photograph and the roll number. :

Record the names and affiliations of key personnel onsite cach day.

List all field e_qulpment used and record field measurements, including distances, moniféoring and
testing instrument readings (¢.g., photoionization detector (PID), organic vapor analyzer (OVA),
pH, conductivity, model numbers, etc.), and calibration activities.

Record proposed work schedules and changes in current schedules in the log book. |

Descnbe site securily measures.

Include drum mventory for all mvesttgahon—denved waste (IDW) materials generated durmg site
activities. Provide information on how IDW material was labeled.




Scope:

Standard Operating Procedure - 2

Sample Confaine_i‘, Pre'servati{res, & Holding Times

This opérating procedure describes the ways and means of selecting the appropriate sampling
containers for environmental samphing. e

Application:’ |

The purpose of this procedure is to assure that sample volumes and preservatives are sufficient for

analytical services required under EPA-approved protocols.

" Materials:

Sample containers

Sample container labels
Indelible (waterproof) markers or pens
Clear tape
Procedures:
1. Refer to Table 1 for minimum sample volume and glassware types required for sam;iling a
* particular matrix and compound class.

2. Select the appropriate glassware (ic., bottles or jars) from those provided by the analytical
laboratory. Verify that the analytical laboratory has provided the correct number of sample
containers and the correct preservatives for the pr03 ject per the sampling plan requirernents.

3. The analytical 1abora1:ory should always provide extra sample containers for all ‘analytical
parameters in case of breakage or other problems encountered in the ﬁeld This is particularly true
for VOC sample containers (1 e., 40-ml v1als) :

4. Report any discrepancies or non-recelpt of specific types of sample containers to the Quality
Assurance Officer immediately, Arrangements should be made with the laboratory to immediately
ship the missing or additional sampling containers to the project site.

3. Apply Environmental Strategies sample labels to the sample containers.

6. - Information on the sample labels should contain the folloﬁving data:

Site/Project name
Project/Task number
- Unique sample identification number
Sample date
Time of sample collection (military system e.g., 0000 to 2400 hours)
Analytical parametérs
Prescrvative




10.

~ Sampling personnel

Once sample containers are properly labeled, the sample labels should be Wrapped with clear tape
to prevent deterioration of sample label.

Proceed with the sample collection per the sampling piaﬂ requirements,

Collected samples should be immediately placed in an iced cooler to maintain as close as possible a
4°C atmosphere for shipment to the analytical laboratory. Follow sample shipping procedures
detailed in Sample Shlppmg Standard Operatmg Procedures.

Recommended 'order of sample collection: '

In-situ measurements (e.g., temperature, pH, specific conductance)
Volatile organic analytes (VOA)
Purgeable organic carbon (POC)

- Purgeable organic halogens (POX)
Total organic halogens (TOX)
Total organic carbon (TOC)
Extractable organics
Total petroleum hydrocarbons (TPH)
Total metals ' '
Dissolved metals
Microbiologicals
Phenols
Cyanide
Sulfate and chloride
Turbidity
Nitrate and ammonia
Radionuclides
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Standard Operating Procedure - 3

Groundwater Sampling
Materials;
Bound sampling notebook
Groundwater monitoring data log forms
Well key

Adjustable wrench or manhole wrénch

Plastic sheeting

Photoionization detector (PID)

Flashlight or mirror

Electronic water level indicator or interface probe

Bailer (bottom loading) -

Pump (for purging)

Nyloen or polyethylene rope

Temperature, pH, and conductivity meters .
Other field meters, as appropriate (i.c., turbidity meter, DO meter, etc.)
Sample bottles, labels, indelible markers, and clear tape

Peristaltic pump

0.45-micron filter

Teflon tubing

Polyethylene tubing,

Pocket knife or scissors

Saranex or Tyvek suit (if required by Health & Safety Plan)

Nitrile gloves

Vinyl gloves

Note: To sample using a 10_w flow submersible pump, see SOP-3b.

Procedure:

1.

Verify locations of wells, media to be sampled, and parameters to be analyzed for as specified in
the samplmg plan.

Prepare _ﬁeld log book with description 6f site, weather, partiipants, and other relevant
observations, including all sampling data necessary to complete the groundwater monitoring data
log (Refer to SOP-1). Inspect the well for soundness of protective casing and surface ground seal.

With the ficld personnel in Level C personal protective equipment, unless historical data warrants
downgrading to Level D protective equipment, survey. around the base of the well and wellhead
with a PID; remove well cap, place probe of PID in wellhead, and record PID response in field
book. Survey breathing zone to ensure that the level of personal protection is appropriate. Note
observations on the groundwater monitoring data log,

Check for floating product layer (LNAPLS) and sinking free product layer (DNAPLs). Measure

thickness with an oil/water interface probe in accordance with EPA or state gnidance documents or -

requirements. {If NAPL sampling is required, see the sampling procedures in SOP-3a).




10.

Measure the casing inside diameter (CID) and record in inches. From the top of the casing,
measure the depth (in feet) to water (DTW) with an electronic water level indicator and record in
the field log book. Static water level measurements must be recorded from the surveyor's mark at
the top of the casing, if present. If no mark is present, mark a location with a metal file or indelible
marker on the casing for future reference. Measure and record the total depth (in feet) (TD) of the
well. '

“Monitoring wells should be sampled by starting with the upgradient (or clean wells) and proéeeding' :

downgradient (in the order from most to least contaminated wells) for the remaining monitoring
wells.

Calculate the length of the water column in the well casing:

length = (TD - DTW)
Calculate the volume of water m gallons in one well casing;
For a 2-inch well: ' ' or vol=0.041 d’h
vol = [(TD - DTW) * 0.16] | where: h=TD-DTW

For a d-inch welk -  d = diameter of well
vol = [(TD - DTW) * 0.65] |

For a 6-inch well:
vol = [(TD - DTW) *1.47]

01; calculate the volume using ’_rhe formula;

vol = (TD - DTW)(CID)*(0.041) - CID=casing inside diameter in inches

- Remove a mintmum of three well volumes before sampling. To determine the number of gallons

required to purge the well, multiply the number of gallons in one well volume (calculations above)
by three. Record the minimum purge volume in the field log book. Record water color, suspended
particulates, discoloration of casing, casing diameter and material, any unusual occurrences during
sampling, and any pertinent weather details in the field log book.

Place plastic shecting around the well before beginning purging process. Once plastic is around

| well, the purging process may begin. Do.not allow the bailer rope to come into contact with the

ground surface (i.c., keep the rope on the plastic). Keep the plastic as clean as possible.




11.

12.

13.

14.

15.

16 After the minimum purge volume has been removed,  review the geochemical measurements to

17.

18.

Carefully lower the bailer attached to bailer cord into the well and allow the bottom to sink 1 foot
below the water surface to capture surficial water only. Remove bailer and inspect it for LNAPL.
If any are found, or if sampling plan requires, secure samples of the LNAPL in accordance with
SOP-3a for. analysis if sufficient volume is present. Place collected samples on ice. DO NOT
PURGE OR SAMPLE GROUNDWATER IN WELL CONTA]NIN G LNAPL.

Diiring the purgmg process, geochemical measurements (e.g., pH, conductivity, turbldlty, and

temperature) should be collected a minimum of four times (i.e., before purging. and after the

removal of each well volume). Record these data in the field log book.

‘Continue bailing at a uniform rate. Each time, empty the bailer into a calibrated container for

measurement. Dispose of the contents in an appropriate container for later disposal in compliance
with federal and state laws. '

A decontaminated submersible pump may be used in place of a bailer to purge wells when the
diameter of the well is large or the purge volume is large. Refer to SOP-16 for submersible purnp
decontamination procedures.

If well is bailed dry before removing three well volumes, allow well to recharge and proceed to
sample. Wells shall not be bailed dry if doing so will cause recharge water to enter the well in a
cascading fashion but instead will be bailed at a rate which will minimize the agitation of recharged
water. If full recovery exceeds 2 hours, sample as soon as sufficient volume is available w1thm 3
hours of purging. -

ensure that readings have stabilized. Readings should be within 10% of the previous reading. If
the geochemical measurements have not stabilized, continue to purge the well until the monitoring

 parameters do not vary more than 10 percent between two successive well volumes removed.

Affix a sample label to each sample container and complete all required information (sample no.,

date, time, sampler's initials, analysis, preservatives). Place clear tape over the label. Record
sample number, well number, date, time, and the sampler's initials in the field book. '

Collect the groundwater samples after purging is complete. While collecting samples, lower the
bailer slowly to avoid agitating the water. Sample first for VOCs, taking care to remove all air
bubbles from the vial and minimize agitation. Collect remaining organic samples then inorganic

samples.

The recommended order of sample collection is as follows:
In field measurements (e.g., temperature pH, specific conductance turbidity,
dissolved oxygen) :
Volatile organic compounds (VOCs)
Purgeable organic carbon (POC)
Purgeable organic halogens (POX)
Total organic halons (TOX)
Total organic carbon (TOC)
Extractable organics
Total metals
Dissolved metals




Phenols |

Cyanide

Sulfate and chloride
Turbidity

“Nitrate and ammonia
Radionuclides

19. ° Thoroughly decontaminate ail eqmpment used before proccedmg to the next well. Dlscard used
bailer cord, plastic sheeting, towels, gloves, etc., in a plastic bag.

20. Complete cham—of-custody forms with appropriate samplmg information.

21. - Complete both front and back of the groundwater monitoring data log (attachment) for eachl_
monitoring well or sampling point upon return from the ficld, usmg data from the field log'book. .

Filtering of Metal Sampies:

1. Assemblé peristaltic pump per operating manual instructions, which accompaﬁy pump.

2. At the pump intake, attach polyethylene tub:ng to the tubing at the head of the peristaltic pump.
The polyethylene tubing should be long enough to extend to the bottom of the bailer, At the pump
discharge end, attach a clean 0.45-micron filter (or appropnate sized filter) to the Teflon tubmg

3, A Turn on the pump and draw the water from the bailer, through the pump and ﬁlter and into the
sample container. . :

4. - Disassemble the pump head and discard the pblyethylene and Teflon tubing and filter in a plastic

bag.




Attachment 1 — Groundwater Monitoring Data Log
" Found on next page



- 'Well Security:

Groundwater Monitoring Data Log

Well No./Designation NS Date:

Site Data

Site Name: ' ~ Environmental Strategies Sampling Team

Site Address: _ ~ ' Environmental Strategies Project No.:

Weather Conditions:

Well Description

Wéll Location:

Casing Material: Inner . Outer

Organic Vapors (PID, OVA, TIP): - Welthead _ B ___ _ppm

Breathing Zone ' - | : ppm

: Nonaqueous-Phase (thickness):

Reference Point'(e. g, top of PVC casing):

Purge Data
Purge Method:

| (Note: Allow water level to equilibrate after removing well cap)
Total Well Depth (TD): ____ _ ft  Depth to Water (DTW):
Casing Inner Diameter (CID): inches

To calculate well volume: Well Vol.(gal)=(CID)*(0.04)(TD-DTW)

Well Volume: gal x 3=Purge Volume gal

Purge Time: Begin : End



Other _

. Data: Temp pH | Spec. Cond. Tarb.
' Volume 1: Temp ' rH Spec. Cond. - Turb. Other
Volume 2: Temp pH Spec. Cond.___ Turb. Oﬂxer
| Vohmme 3: Temp pH Spec. Cond._ - Turb. Other.
Volume 4: Temp __pH Spec. Cond. Turb. Other
Volume 5: Temp rH Spec. Cond. : Turb. Other
Volume Purged: 7 Purged D‘ry: Yes No
DisposallMeﬁ_md for Purgewater: | |

Water Description

Odor: Prepurge ' " Postpurge

Color: Prepurge _ Postpurge

Sampling‘ Data

Sampling Method:

Sampling Time: Begin ‘ ~_End

Ahalytical Parameters (circle appropriate parameters):

[

VOCs BNA BNE Total (Unfiltered) Metals
Dissolved (Filtered) Metals TPH PCB Cyanide
Other;

Comments:




Groundwater'Mﬂnitoring Data Log

Well No./Designation | ' Date:

Site Data

.Site Name: . : Environmental Strategies Sampling Team

Site Address: - | Environmental Strategies project No.:

Weather Conditions:

Well Description

Well Location:

Well Security:

- Casing Material: Irmer ___~ ' :  Outer

- Organic Vapors (PID, OVA, TIP): Wellhead

Breathing Zone

ppm

ppm

‘Nonaqueous Phase (thickness):

‘Reference Point (e.g., top of PVC casing):

Purge Data .
Purge Method:

(Note: Allow water level to equilibrate after removing well cap)
“Total Well Depth (TD): _ ft  Depth to Water (DTW):
Casing Inner Diameter (CID): inches

To caloulate well volume: Well Vol (gal)=(CID)*(0.04)(TD-DTW)

Well Volume: ' gal x 3=Purge Volume gal

Purge Time: Begin - - End




Prepurge Data: Temp

Other

pH Spec. Cond; Turb.

Volume 1: Temp pH Spec. Cond. _Furb. Other
leume 2; Temp pH Spec. Cond. Turb: Other
Volume 3: Temp pH ) .Spec. Cond. Turb. Other
Volume 4: Temp: pﬁ . Spec. Cond.. Turb. Other _
- Volume 5: Temp pﬁ Spec. Cond. Turb. Oﬁler
V_ohn‘ne Purged: Purged Drsr. Yes No

Disposal Method for Purgewater:

Water Descriptiun _

Odor: Prepurge _ Postpurge

Color: Preburge P_ostpqrge

Sampling Data |

Sampl_iﬁg Method:

Sampliné Time: Begin End

Analytical Parameters (circle appropriate parameters):

VOCs BNA BNE Total (Unfiltered) Metals

Dissolved (Filtered) Metals TPH _ PCB Cyanide

Gther: f

Comments:
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Surface Water and Sediment Sampling (using hand trowel)

.Surface Water Samblinﬂ

Materials:

Nitrile gloves

Saranex or Tyvek suit

Vinyl gloves

Bulldog boots.

Hip-waders

Sample containers

Sample labels and indelible marker

Bound ficld log book:
Procedure:

L Collection of surface water samples should be completed before collection of the stream sedinent
samples from the same location. This procedure will eliminate the introduction of sediment and -
turbulence in the surface water that is to be sampled.

2 The sampler should wear hip-waders or rubber boots and gloves, or Saranex or Tyvek sleeves duct ‘
taped onto nitrile gloves 10 avoid dermal contact with the surface water.

3. Extremg caution should be exercised when wading into the st;eam at the sampling location to
nﬁninﬁze-disturbancc of the fine sediments

4, Because of possible unseen water hazards two people should be present during the collection of
surface water samples. ‘

3. If collecting several surface water samples from the same surface water body, start sampling at the
downstream location and progressively move upstream. The sampler should always face upstream
(i.e., upcurrent) when collecting the surface water sample.

6. The surface water sample container should be placed into the ﬂowmg water and the sample shouid
be collected from just beneath the stream surface.

7. The-sample container should be labeled before sample collection. After the sample is collected, the
container should be sealed, and placed into a cooler for shipment to the analytical laboratory.

8. The sampling location should be described, including width of stream, depth of stream, water
color, and approximate surface flow (e.g., slow, fast moving, etc.).

9.

Sampling locations should be marked with a stake or flagged for future reference. Locations should
be recorded with respect to a permanent feature, if available. ‘




10.

1. -

Complete chain of custody form with appropriate sampling information.

If collecting sediment samples, proceed to collect the sample from this location.

Sediment Sampling

‘Materials:

Hand trowels (stamless steel or Teﬂon)
Nitrile gloves

Viyl gloves

Tray, mixing pans, Ziploc® plastic bags
Stainless steel or Teflon spoons

- Aluminum foil
- Saranex or Tyvek suit

Hip-waders of rubber boots
Sample containers

Sample labels and indelible marker
Bound field log book

Procedure:

1.

The hand trowel can be used to sample shallow stream bottom sediments, where the depth of water
does not exceed 1 foot, using the same procedures specified in the Standard Operating Procedures
for Coliection of Soils Samples Using a Hand Trowel. The sediment corer or other appropriate
sampling device should be used in water deeper than 1 foot (see SOP-6).

The sampler should wear hip-waders or rubber boots and gloves, or Saranex or Tyvek sleéves duct
taped onto nitrile gloves, to avoid dermal contact with the water. -

Extreme caution should be exercised when wadmg into the stream at the sampling location to
minimize disturbance of the fine sediments. :

If collecting several sediment samples from the stream, start sampling at the downstream location
and progressively move upstream. The sampler should always face upstream (into the current)
when collecting the sedlmelrt sample

' Insert the trowel into the sedlment bed and retrieve sediment. Carefully remove the trowel from the
" water to avoid washing sediment from the blade. The trowel blade should be tilted at a slight angle,

if necessary, to drain excess wé.ter from the blade before placing the sediment in the mixing tray.

if more sediment is needed to provide sufficient sample volume reinsert trowel at the sample
location and retrieve as before.

Examine contents of tray. For volatile organic compound (VOC) samples, do not mix the sediment
sample in the tray. Transfer sediment directly into sample containers, choosmg your sample from
various portions of the tray to simulate homogeneity.



10.

11.

12,

After the collection of VOC samples and before ﬁllmg other sample containers, mix the contents of
the tray so a homogeneous texture remains.

Transfer the tray contents to the sample containers.

The sample container should be labeled before sample collection. After the sample is collected, the
container should be sealed, wiped clean of excess sediment material, and placed in a cooler with ice
or freezer packs for shipment to the analytical laboratory Complete chain-of-custody form with
appropriate samplmg information.

The sampling Iocation should be described, including width of stream, depth of stream, water
color and approximate surface flow (e.g., slow, fast mov'ing, etc.).

- Sampling locations should be marked with a stake or ﬂagged for future reference. Locatlons should

be recorded with respectto a permanent feature, if available.
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‘Decontamination of Drilling Equipment

Materials:

Canvas or plastic tarp(s)

4-mil polyethylene liner

Pressurized steam cleaner (steam jenny)

55-gallon steel drums with bung (closed) tops

55-gallon steel drums with open tops, rings, lids, ring-nut and nng-boit
Hammer, nails, duct tape, extension cord(s)

‘Wood boards - 47 x 47, 27 x 47 or 27 %6”
- Portable wet/dry vacuum '

Shovel, funnel, and squeegee

~ Construction of Decontamination Basin:

1.

L

2.

Place tarp(s) on flat, firm surface in an accessible area of the site away from areas of surface
contamination. Use enough tarp to accommodate the rear of the drilling rig and hollow stem augers
and to prevent overspray from the steam jenny from falling onto adjacent soil surfaces. If
necessary, place more than one tarp on the ground. Overlap tarp edges and secure with duct tape.
Area should be slightly inclined toward one comer so that the decontamination water w111 pool in
one corner for easier pumping to the containment drums. :

Place a layer of polyethylene liner on top of the tarp(s). If one sheet cannot completely cover the
tarp, use another one. Overlap the sheets at the edges and secure with duct tape.

Place 4” x 4” boards along the tarp’s outer edges to form a square or rectangular basin. Roll each
4” x 4” board toward the center so the tarp and polyethylene wrap completely around it at least
once. Secure the tarp and liner to the top of the boards with nails, tacks or heavy-duty staples.

Place the drums, steam cleaner, and wet/dry vacuum adjacent to one 51de of the basin on the

“outside.
. Decontamination Procedure:

- Unload drilling equipment from the drillig rig and place in one side of the basin.

Activate the steam cleaner. Personnel performing steam cleaning should don rubber boots, Tyvek
or-Saranex suits, rubber gloves, and a hard hat with a face shield for splash protection.

Clean each piece of drilling equipment, inchuding auger bits, drill bits, portable power augers,
hollow stern augers, anger holders, split spoons, rod lifters, and drilling rods, by holding the nozzle
of the steam cleaner a few inches away. Wood 2” x 4”s can be placed on the basin floor to prevent
drilling equipment from coming into contact with solids that will build up beneath it as it is being
steam cleaned.

After each piece is cleaned, place it on rows of 2” x 4” boards in a separate area of the basin.



10.

11.

12.

13.

. If space allows, position the rear of the drill rig in the basin and use the steam cleaner to clean off

rig surfaces and the hoist and derrick as needed.

. Reload drilling equipment onto tig and drive it out of the basin.

Vacuum up hqulds on the basin floor with the ﬂe:-ﬂble hose of the portable wet/dry vacunm, A
long-ha.ndled squeegee can be used to pool liquid together to aid vacuuming.

Remove accumulated solids from the basin floor with a shovel and place in open-top drums.
During removal of the accumulated solids, be careful so that the polyethylene liner is not torn, cut,
or punctured with the shovel. '

Empty the canister of the wet/dry vacuum into a bung-top drum using a fumnel.

Secure and tighten tops of drums and apply appropriate hazardous waste or nonhazardous waste
labels to each drum. The accumulation date should be placed on each drum. An inventory of all
onsite drums should be entered into the. field log book by field personnel. All drums should be
marked, numbered, or labeled with an indelible marker for firture referencc

On completion of onsite work, the properly labeled and inventoried drums should be stored within a
newly constructed pad or basin until disposal is arranged. This containment arca should be
constructed of wooden boards with a polyethylene liner, as descnbed above.

Materals used in construction of the decontaxmnatlon basin or pad should be dlsassembled and
placed into a propely labeled drum for future disposal.

All drilling equipment and the drill rig should be decontaminated on arrival onsite and before the

. start of any drilling activity. On completion of site work, the drilling equipment and rig should be

decontaminated by the drilling contractor before departure from the site.
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Decontamination of Water Level Indicators:

Materials:

Field logbook
Personal protective equipment (PPE)

- Non-phosphate detergent (e.g., Liquinox or Alconox)

Deionized water

Isopropanol -
" Two buckets
- Spray bottles

Paper towels
Note: . To limit the potential for cross-contamination between wells, wells should be ganged in the order of

increasing constituent concentrations whenever possible.
Decontamination Procedure;
15, Use api)ropﬁate PPE as specified in the site-specific health and safety plan.

"16.  Ifthe groundwater is grossly contaminated (i.e., LNAPL or DNAPL is present), the rtape should be
pulled out of the well, NOT reeled up, and placed directly into a bucket of nonphosphate detergent -
and tap water. The tape and probe should be scrubbcd with a brush to remove visible
contamination. The tape and probe should then be rinsed in a second bucket of tap water before -
proceeding with Step 3.  If persistent stains or oily films remain, “apply 1sopropanol toa paper
towel and wipe the tape and probe until clean.

S 17, Thoroughly wet a paper towel with delomzed water from a spray bottle. Fold the paper toweI over
the tape and wipe it as the tape is reeled up

18. The water level probe should also be sprayed with deionized water and w1ped dry with a clean’
paper towel.
19. Place water level indicator in the clean carrying case or in a clean plastic bag to prevent
' . contamination during transportation.
20.  Properly manage all PPE, used paper towels, and decontamination rinsates in accordancé with

state and federal requirements (See SOP 26).
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Sample Shipping Procedures
Materials:
Suitable shipping container (e.g., plastic cooler or lab supplied styrofoam cooler)
Chain-of-custody forms
Custody seals

Environmental Strategies mailing labels

Strapping, clear packing, or duct tape

Ziploc® plastic bags

Knife or scissors

Permanent marker

Latex or nitrile gloves

Large plastic garbage bag

Wet ice

Bubble wrap. or other packing material

Universal sorbent materials

Sample container custody seals (if requlred) :
Federal Express form (with Environmental Strategies accouit number)
Vermiculite.(or commercially available cat litter)

Procedures:

For shipping purposes, samples are segregated into two classes; environmental saroples and restricted

articles (i.e., hazardous materials). Environmental samples can also be categorized based on expected or

historical analyte levels (i.e., low or high). An environmental sample is one that is not defined as a
hazardons material by the Department of Transportation (DOT, 49 CFR Part 171.8). The DOT defines a
"hazardous material" as a substance which has been determined by the Secretary of Transportation to be
capable of posing an unreasonable risk to health, safety, and property when transported in commerce, and
which has been so designated. Any material of a suspected hazardous nature, previously charactenzed as
hazardous, or known to be hazardous is considered a restricted article.

In general, the two major concerns in shipping samiples are protecting the samples from incidental breakage
during shipment and complymg with applicable DOT and- courier requirements for restricted article
- shipments.

Protecting the samples from incidental breakage can be achieved using "common sense.”" All sainples
should be packed in a manner that will not allow them to freely move about in the cooler or shipping

container. Glass surfaces should not be allowed to contact each other. When possible, repack the samples

in the same materials that they were originally received in from the laboratory. Each container should be
cushioned with plastic bubble wrap, styrofoam, or other nonreactive cushioning material. Shipping
hazardous materials should conform to the packaging, markmg, labeling, and shipping instructions
identified in 49 CFR Parts 172 & 173.




Environmental samplés shall be packed for shipment using the 'following procedures:

1.

10.

I1.

Line the shipping container with a large, heavy-duty plastic garbage bag. Place universal sorbent.
materials (e.g., sorbent pads) between the cooler and the heavy-duty plastic bag. The amount of
sorbent material should be sufficient to absorb the volume of wet ice and aqueous samples. If
using a plastlc cooler, securely tape the drain plug closed on the outside of the cooler.

Place 2-4 mches of bubble wrap or other packing material ms1de the heavy-duty plastlc bag i m the'
bottom of the cooler.

The sample packer should ‘wear latex or mtnle gloves when handiing the samples during: the
packing process.

Place the bottles in the cooler with suﬂiciem s_paée to allow for the addition of more bubble wrap
or other packing material between the bottles. Large or heavy sample containers should be placed
on the bottom of the cooler with lighter samples (i.e., VOAs) placed on top to climinate breakage.

Place the "wet ice" inside two sealed heavy-duty zipper-style plastic bags and package the bags of
ice on top-of or between the samples. Pack enough ice in the cooler to chill the samples during,
transit. If the cooler is shipped on a Friday or Saturday for Monday delivery, double the amount of -
ice placed in the cooler (Monday delivery should be used only as a last resort). Fill all remaining
space with bubble wrap or other packing material. Securely close and seal with tape the top of the
heavy-duty plastic bag.

Place chain-of-custody form (and, if applicable, CLP traffic reports) into a Ziploc® plastic bag:
and affix to the cooler's inside lid, then close the cooler. Securely fasten the top of the cooler shut
with tape. Place two signed and dated chain-of-custody seals on the top and sides of the cooler so
that the cooler cannot be opened without breaking the seals.

Once cooler is sealed, shake test the cooler to make sure that there are no loose sample containers
in the cooler. If loose samples are detected, open the cooler and repack the samples.

Usmg clear tape, affix a mailing label wﬂ:h Environmental Strategies' return address to the top of

.the cooler.

Ship samples via priority overnight express to the contracted. analytical léboratory for next
morning delivery. If applicable, check the appropriate box on the airbill for Saturday delivery.

Declare value of samples on the shipping form for insurance purposes. The declared value should
reflect the cost to recollect the samples.

" Reécord the tracking numbers from the Federal Express forms in the field notebook and on the chain-
~of custody form. Also, retain the customer's copy of the Federal Express airbill.

Hazardous materials should be packed according to the above procedures with the following additions:

L.

Place samples in individual Ziploc® plastic bags and secure with a plastic tie or tape.



Place samples in paint cans in a manner which would prevent bottle breakage (i.e., do not place
glass against glass}).

" Place vermiculite or other absorbent packing material in the paint can around the samples. The
‘amount of packing material used should be sufficient to absorb the entire contents of the sample if
the container is broken during shipment. :

* Secure a lid to the paint can with can clips and label the outside of the can with sample numbers
. and quanuty Mark the paint can with "This End Up" and arrow labels that indicate the proper
upward position of the paint can.

Package the paint cans in DOT—authorized-boxés or coolers, with appropriate DOT shipping labels
and markings on two adjacent sides of the box or ¢cooler.

Ship the restricted articles via overnight courier following the courier's documenfatioﬁ
requirements. A special airbill must be completed for each shipment. Retain a copy .of the airbill
for Environmental Strategies records and tracking purposes, if necessary.
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Field Qﬁality Assurance/Quality Control Samples

* Materials;

Field logbook
Personal protective equipment (PPE)

~ Sample containers

Sample labels

Clear tape

Laboratory analyte free water

Clean or dedicated sampling equipment

Procedure:;

L.

2.

Use app’ropﬁate PPE as specified in the site-specific health and safety plan.

Select the appropriate glassware for the field Qua]ity Assurance/Quality Control (QA/QC)
samples. Refer to the Environmental Strategies Standard Operating Procedure for Sample
Container, Preservatives, and Holdmg Times to deterrmne the appropriate bottles to use.

Field QA/QC samples include the following:

trip blanks -
duplicate samples -
equipment blanks -

Trip blanks should be provided by the analytical laboratory for all projects where samples are
being collected for analysis of volatile organic’ compounds (VOCs). Trip blanks should
accompany the sample bottles from the analytical laboratory to the site, accompany the sample - .
containers at all times during the sampling event, and return to the laboratory with the sample
containers. One trip blank should be submitted to the analytical laboratory with each shipment
containing samples for VOC analysis. The trip blank should be analyzed only for VOCs.

One duplicate sample should be collected for every 20 samples of each matrix {e.g., soil and

groundwater) collected during each sampling event. Duplicate samples of soil and other solid

matrices should be collected by dividing the sample material in half and alternately filling the two .
sample bottle scts. Duplicate samples of groundwater and other agueous matrices should be

collected by altemately filling the two sample botile scts from the same sampling vessel (e.g.,

bailer). The appropriatc SOP should be followed for the collection of each sample type (soil,

groundwater, sediment, sludge). Duplicate samples should be analyzed for all the analytes that are

being analyzed for dunng the sampling event.

One equipment blank should be collected in the field at a-rate of one per type of equipment per
decontamination event not to exceed one per day. If dedicated sampling equipment is used, the -
equipment blanks should be prepared in the field before sampling begins. If field decontamination
of sampling equipment is required, the equipment blanks should be prepared after the equipment
has been used and ficld-décontaminated at least once. Equipment blanks should be prepared by



filling or rinsing the precleaned equipment with analyte-free water and collecting the rinsate in the
appropriate sample containers. The samples should be labeled, preserved, and filtered (if required) ' 1
in the same manner as the environmental samples. Equipment blanks should be analyzed for all the
analytes for which the environmental samples are being analyzed. Decontamination of the - T
equipment following equipment blank procurement is not required.

Aﬁ QA/QC samples should be submitted to the analytical laboratory with unique sample numbérs. _ | %
Therefore, the QA/QC samples should be labeled as separate environmental samples following the '
same numbering scheme used during that particular sampling event. However, the QA/QC samples

should be clearly identified on Environmental Strategies' copy of the chain-of-custody form and in
the field logbook: :
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Managing Investigation Derived Waste
Application:

“The purpose of this SOP is to provide instructions for handling, storing, and sampling Investigation
Derived Waste (IDW)- pending disposal. Al IDW should be handled as hazardous waste unless
information exists which would allow if to be classified as non-hazardous waste. 1DW generated during 3
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) response action
must be managed in compliance with applicable or relevant and appropriate requirements (ARARs) to the
extent practicable and with applicable requirements of the CERCLA offsite policy. (EPA Guidance
Document OERR Dlrectwe 9345 3- 02) '

IDW includes soil cuttings, development water, purge water, drilling fluids, decontannnatlon
fluids, personal protective equipment, and sampling equipment. ‘

Materials:

~ Non-Hazardous and Hazardous Waste Labels

- Investigation Derived Waste Log (Figure 1)
Permanent Ink Marking Pen Paint Stick/Pen
Sampling Equipment (Refer to Samplmg SOPS)

Sample Jars
Chain of Custody Forms -
- Cooler '
Procedure:
' Hazardous TBPW
1. All IDW should be handled as hazardous waste unless mfonnatron exists which r?vould allow it to

classified as non-hazardous waste. New or existing site data (i.e., soil and groundwater results)
and generator knowledge can be used to classrfy the IDW.

If srte data or generator knowledge mdlcates that the IDW is determined to be hazardous the followmg _ |
procedures will apply:

. The IDW must be placed in DOT approved containers (55-gallon drum, roli-off container,
or temporary. storage tank). o ' :
. The containers must remain closed except when adding, samplmg, or mspe:ctmg the
o matenal ‘
. All containers must be labeled with the words “Hazardous Waste” _
. An accumulation start date and the contents of the container must be included on the label.
. Investigation Derived Waste Logs. (Figure 1) must be completed before leaving the site.

One copy of the log should be presented to the site contact and the original provided to the -
_ project manager. Once the material has been removed from the site, the IDW log should
~ be stamped “Removed” and placed in the project file.




The IDW containers must be stored in a- secure onsite location (facility hazardous waste
storage area if one exists).

Disposal of the IDW must be completed w1thm 90 days of the date the waste was
generated. If the facility is a small quantity generator, 180 days is allowed for shipment of
the waste offsite. _ o
Onsite disposal may be allowed or appropriate under certain conditions. Refer to OERR
Directive 9345.3-02 for guidance, especially for CERCLA sites. : '
Environmental Strategies persomnel should notify the site contact that weekly inspections

of the IDW must be conducted and documented.

Environmental- Strategies personnel should also instruct the site contact that this waste
must be included in the facilities annual or biannual reports.

2. If the IDW is presumed to be hazardous and sampling is required to confirm its classification, it
should -be labeled Hazardous Waste-Pending Analysis. The waste should be sampled before
leaving the site (See sampling SOPs). It should be noted that EPA methods 8260 and 8270 may be

-more cost effective than running the full Toxicity Characteristic Leaching Procedure (TCLP) scan.
TSD Facilities will usually specify the required analysis for their waste profiles.

' Non—Haza;rdous DW

1. If mformation exists 1o clasmfy the IDW as non-hazardous waste, the follomng procedures can be
implemented: : :

Soil Cuttings
[ ]

Groundwater

Spread around the borehole or other onsite location with the approval of facﬂlty personnel
Place back in the boring
Containerize and dispose offsite

" Pour onto ground next to well to allow infiltration

Containerize and dispose offsite
Discharge to POTW with approval of facility personncl
Discharge to onsite wastewater treatment plant with approval of facility personnel

Decontaminatiqn Fluids

PPE

~ Pour onto ground (from containers) to allow infiltration

Containerize and dispose offsite _
Discharge to POTW with approval of facility personnel

‘Discharge to onsite wastewater treatment plant with approval of facility personnel

Double bag and deposit in site dumpster
Containerize and dispose offsite

If the IDW is containerized and is non-hazardous, the following procedures will apply:

The non-hazardous IDW must be placed in DOT approved containers (55-ga110n drum,
roll-off container, or temporary storage tank).




The containers should remain closed except when adding, sampling; or inspecting the
material. : :
All containers must be labeled with the words “Non-Hazardous Waste”.

An accumulation date and the contents of the container should be inclnded on the label.
Complete the IDW log (Figure 1). One copy of the log should be presented to your site
contact and the original should be given to the project manager,

' The IDW containers must be stored in a secure onsite location. .

Arrangemients for disposal should be completed within 90 days of the accumulation start

- date,




Investigation Derived Waste Log

" Date:

Site Information

Site Name:

Site Contact:

Contact Telgphone No:

" Waste Identification

Type of Wasie Generated (check one of the following):

Site EPA ID #:

Site Address:

O Soil Cuttings 0 PPE _ O Decontamination Water

- O Groundwater [0 Storm Water O Drilling Fluids
O Other (Describe):

" Field Activities that generated the Waste;
[0 Soil Borings 0. Well Sampling [  well Installation
0 Decon O Excavation = [ Pumphig Tests
I Other (Describe): .
Generation 'Date; - 90-Day Deadline:

Quantity of Waste Generated and Container Typ'e:

Storage Location:

Waste Identification (Check One of the Following);

[J  Non Hazardous Waste (pending analysis)

(W Non Hazardous Waste (based on site information or génerator knowledge)

O Hazardous Waste (pending analysis)

(] Hazardous Waste (based on site information or generator knowledge)

If generator knowledge or site information was used for identification, explain:

Type of Label Applied to Container:  [J Non Haz

[ Hdiardous 71 PCB

[ Used Gil

Environmental Strategies Information (Note: One copy to site contact ~ the original in project file)

Personnel/Contact:

- Project No.:

Telephone:




Appendi.x B — Boring Logs and Well Construction Diagrams

ENVIRONMENTAL STRATEGIES



Boring.Log.' MW-184
Project: EPT
Project No.: 127491
Location: Tthaca, NY

Completion Date: February 7, 2005

Surface Elevation (feet AMSL*): 396.38 .
TOC Eievation (feet AMSL*): 396.13

Total Depth (feet): 20

Borehole Diameter (inches): 825

AR,
T
Yy

Sample Data

Subsurface Profile

Sample Interval
PID/OVM (ppm)

Blow Count
% Recovery

Depth

Description

Ground Surface

Silty Clay (CL)
Dark brown to dark gray (10YR 3/3 to 10YR 4/1) silty clay; semi-plastic; moist; trace
fine-grained sand and fill material (coal, black fragments)

25

N | ..
Lithology
%; ‘?\

Fill
Fill material- coal, brick, gray to dark gray shale fragments (10YR 3/3 to 10YR 4/1),
organics (roots); moist ‘

12.5

Fill
Fill mmaterial- coal, brick, gray to dark gray shale fragments (10YR 3/3 to 10YR 4/1),
organics (roots), moist . :

30

.

Sifty Clay (CL) - N
Dark greenish gray (5GY 4/1); trace gravel fragments; semi-plastic; moist; some root
fragments

58

1 4
(=]
[
G P = bR b B BRI W b B (e Wk B R W B —
N
_%\m

Clayey Silt (ML)
Dark gray (10YR 4/1) clayey silt; trace root materials; semi-plastic; soft; moist with 1
3" wet seam at 9.5' bgs iy

]
o
z
>
Z
=
=)

No Recovery ' -

Spoon wet . : '

" x oean"

75

Silt (OL)

Dark gray (10Y 3/1) silt with some fine grained sand and clay; semi-pléstic; soft; wet

-]

_soft; saturated -

Siit (OL) "
Dark greenish gray (10Y 3/1) silt with some fine grained sand and clay; semi-plastic;

92

Silt (OL) S
Dark greenish gray (10Y 3/1) silt with some fine grained sand and clay; semi-plastic, | [+
soft; saturated e

4 10 | 00

Sandy Silt (OL} _ L
Dark greenish gray (10Y 3/1) sandy silt; semi-plastic; soft; saturated -t

e ] e ] el S el S )

Silty Clay (CL)
Dark gray (107 4/1); plastic; soft; wet
Boring Terminated '

Geologist(s): Greg Frisch
Subcontractor: Parrat Wolff
Driller/ Operator: NA

. Method: HSA 4 ID(inches): 4.25
Geoprobe[]  Rotosonic[]

* AMSL= Abéve mean sea level




Boring Log: MW-194

Project: EPT Surface Elevation (feet AMSL*): 3935.72
Project No,: 127491 TOC Elevation (feet AMSL*): 395.52
Location: Tthaca, NY Total Depth (feet): 20

{l

Completion Date: February 8, 2005  Borehole Diameter (inches): 8.25

Sample Data ] Subsurface Profile
I E
s =
£ | B S
[ ~ - Fa o
= £1 @ . 5
= | E 3 z B3 Description g
o =]
s | 22| S| &1 % O
3 & = =
gl EIEBl 2|3 | = G
a |l & | = & | x| 4 =
0 Ground Surface
L7
] 7 Sitty Clay (CL) 5
4 1 0.0 NA 17 Gray (N3) silty clay; medium stiff (partially frozen); semi-plastic; moist P
2 -
Silty Clay (CL) o
4 2 0.0 NA 42 Dark greenish gray (SGY 4/1) fill material- shale and black fragments (yellow brick); ‘ % o
2 semi- to nonplastic; medium stiff; moist *%’;"3
% . oy
4 i - S,
i _ W Clapey St (OL) B3
LA Dark 4) ¢l ilt with ics; soft; semi- to nonplastic; moist 3 ‘;E
4 3 0.0 NA 125 [ ark gray (N4) clayey silt with organics; soft; p! > g}%
6 - t A : h 1 N :l 1 ﬁ
i TR sie (o) -
4 0.0 NA 50 DTILEEAf Dark greenish gray (SGY 5/1) silt with some clay and fine-grained sand; soft; semi-
’ W, i 4, plastic; moist .
8 T .
i TR s con) -
4 5 0.0 NA 75 Wl Datk greenish gray (SGY 5/1} silt with some clay and fine-grained sand; soft; semi-
n ) ! plastic; moist . '
10 Sifty Sand (SM) : . N :'-
N Dark greenish gray (5G 4/1) silty sand, sand fine-grained; sofi; nonplastic; wet -t
4 6 |00 | NA 8 - -
4 _ Gravel _
12 L Gravel with fine-grained sand =
7] ' LU Silty Sand (SM)
1 7 0.0 | NA 42 UHIHEl  Dark gray (N4) silty sand with gravel, fine-grained; loose; saturated
14
Neo Recovery
8 NA NA 0
16
Sand and Gravel
4 9 0.0 NA <5 Sand fine-grained; saturated
18 R ST
4 : Very Low Recovery
4 10 0.0 NA <5
20 ' : ;
- Boring Terminated
22+
Geologist(s): Greg Frisch Method: - HSA [4 ID(inches): 4.25
Subcontractor:  Parrat Wolff " Geoprobe[]  Rotosonic[]

’ Driller/ Operator: NA * AMSL= Above mean sea level




Boring Log: MW-20B

Project: EPT

Project No.: 127491

Location: Tthaca, NY

Completion Date: March 23, 2005

Surface Elevation (feet AMSL*): 517.53
TOC Elevation (feet AMSL*): 517.26

Total Depth (feet): 20.2

(b

Borehole Diameter (inches): 8.25

Sample Data * Subsurface Profile
EE g
= g b o 2
= g > ) Description £
= 2 =]
2 Q & = o
= 1= e z ] = —
& £ |8 = CE = T
= 5] A =] = -l _ —
0 Ground Surface
4 Gravel Road Base %%
] N
- N
1 | o0 | NA gl%
- N
] [4 5% 5 - it
. 5 i Silty Clay (CL) . :
6~ 2 0.0 ; NA /‘é%? Dark gray (N4) silty clay with gravel; medium s_tiff; nonplastic; moist
- 7 f
4
- 9 Silyy Clay (CL)
8- 3 0.0 g NA /% Dark gray (N4) silty clay with gravel; medium stiff; nonpiastic;_ moist .
i 7 %
10 .
- 50 Sttstone
4 4 0.0 3 NA Weathered siltstone
12 Silistone
. Gray (N5) weathered siltstone; several natural fractures; some weathering in fractures;
4 RQD-28%
14—
. Siltstone _
16— Gray (N35) weathered siltstone; with approximately 4 slightly weathered natural
-l fractures; some mechanical fractures; RQD-92%
18
20 -
. Boring Terminated
22

Geologist(s): Greg Frisch

Subcontractor: Parrat Wolfe

Driller/ Operator: Jim Hammond

Method: HSA 4 ID(inches):
Geoprobe[]  Rotosonic[]

* AMSIL= Above mean seq level




Boﬁng Log: MW-21B
Project: EPT
Project No.: 127491
Location: Ithaca, NY

Completion Date: March 25, 2005

Surfuce Elevation (feet AMSL*): 49354
TOC Elevation (feet AMSL*): 493.34
Total Depth (feet): 16

Borehole Diameter (inches): 8.25

Sample Data

Subsurface Profile

PID/OVM (ppm)

Depth
"Sample Interval
Blow Count
% Recovery
Lithology

Description

Ground Surface

Gravel Road Base

Siltstone B
Gray {N5) weathered siltstone; highly fractured; fractures weathered; RQD-2%

Siltstone
Gray (N5) slightly weathered siltstone; with major fractures at 8.3' and 10’

Siltstone

Gray (N5) weathered siltstone with clayey (weathered rock) fractures at 12.5' and 15.7'

_III_III!II‘I!III_III_II!m ‘Well Construction
T e DT BT, SRR

Boring Terminated

Géo!ogist(s): Greg Frisch
Subcontractor: Parrat Wolfe
Driller/ Operator: Jim Hammond

Method: HSA U
Geoprobe []

* AMSL= Above mean sea level

ID(inches):
Rotosonic []




Boring Log: MW-22B

Project: EPT

Project No.: 127491

Location: Tthaca, NY

Completion Date: March 31, 2005

Surface Elevation (feet AMSL*): 490.95
TOC Elevation (feet AMSL*): 490.63
Total Depth (feet): 16.5

Borehole Diameter (inches): 8.25

b

Sample Data Subsurface Profile
=
— - =
] g &
L | & 2
HHERE:
= E 3 z 1 Description g
= =) '
£ | 2|2 2 g | s o
| 5|g] 2| %) £ 3
a | & |& 8| & 3 2
0 Ground Surface
i I Gravel Road Base
] 5 Gravel and sand with silty clay material
24 1 | NA| NA | NA 0
7 =,
_ 5
N fale al.
4 R
_ 7% Silty Clay (CL)
i f/, Z Gray silty clay with rock fragments; moist
. f/'?? .
o .
4 2 |na| Na | Na %
8 /
) )
" Silistone
10—
i Siltstone
12— RQD-0% /
- Siltstone
- . Compotent; fractured every 2-4" ; fine-grained; no vertical fractures; moderate yield,
A RQD-13%
14—
16—
| Boring Terminated
18-
20

Geologist(s): Pat Peterson and Erik Reine;'t
Subcontractor: Parrat Wolfe
Driller/ Operator: Jim Hammond

Method:  HSA [ ID(inches):
Geoprobe[ 1  Rotosonic ]

- * AMSL= Above mean sea level




Boring Log: MW-23B
Project: EPT
Project No.: 127491

Location: Tthaca, NY

Completioﬁ Date: Tebruary 11,2005 Borehole Diameter (inches): 8.25

Surface Elevation (feet AMSL*): 458.60
TOC Elevation (feet AMSL*): 458.15

* Total Depth (feet): 18.1

A
R
A\ 4

Subsurface Profile

Sample Data
- g
|
@ Sl - t‘ [
i g b . g 2
= E 2 > g Description g
@ e . =)
=1 = - ) =]
2l a8 & |23 =
-] N
0 Ground Surface
_ % | Fill
ﬁ/y f Gravel fill

NA NA NA

\§>

%&\

.

3
13

AL SR

R

0.0 16

Silty Clay (CL)

Dark gray (N4) silty clay with gravel; black fill fragments; moist

kr‘.
A
F

.

T
7

T

A

42

LY
1
waoon | Eaoo
N

Clayey Silt (ML)

Reddish brown (5YR 5/3) clayey silt; stiff; semi-plastic; moist; trace shale fragments

T

s

55

T
s

L
}ﬁf

e

b

8
A Clayey Silt (ML)
] Reddish brown (5YR 5/3) clayey silt; stiff, semi-plastic; moist; with weathered
4 0.0 NA 25 :
i siltstone
10 Siltstone
~ Gray (N5) weathered siltstone; friable; dry to moist
T Siitstone :
b Gray (N5) weathered siltstone; several natural fractures; RQD-0%
12
= Siltstone
14— Gray (N5) weathered siltstone; slightly less weathered/fractured; becoming less
] weathered at 17-18"; RQD-26%
16~
18—
. Boring Terminated
20—

Geologist(s): Greg Frisch
Subcontractor: - Parrat Wolff
Driller/ Operator: Doug Thomas

Method: HSA [
Geoprobe[]

ID{inches):
Rotosonic []

* AMSL= Above mean sea level




Boring Log: MW-24B
Project: EPT
Project No.: 127491
Location: Ithaca, NY

Completion Date: February 10, 2005

Surface Elevation (feet AMSL*}): 41542
TOC Elevation (feet AMSL®): 415.17

Total Depth (feet): 18

Borehole Diameter (inches): 8.25

Sample Data Subsurface Profile
5| B
=
I
1R
- E 2 2 2 Description
o =)
= 2 | © (; 2 S
2| E[S] 2 | % | £
= 7] [ /M s - _
o Ground Surface
i Gravel and Rock Fragmenis
i Gravel and rock fragments piaced during road replacement
s 1 0.0 NA
4- Siltstone .
4 2 0.0 NA Light gray (N3) siltstone bedrock; appears weathered; dry
6— Siltstone
4 3 0.0 NA Light gray (N3) siltstone bedrock; less weathered than above interval; dry
8 ] 3
4 Siltstone ‘
i Gray (N5} siltstone; several mechanical fractures; 1 or 2 natural fractures at 11.8' and
i 12.5'; RQD-100%
10—
12—+
4 Siltstone .
14— Gray (N5) siltstone with near vertical fracture at 15' and approximately 3 natural
i fractures between 15 and 16.5'; RQD-80%
16—
18~ . .
4 Boring Terminated
20

Geologist(s): Greg Frisch
Subcontractor: ‘Parrat Wolfe
Driller/ Operator: Jim Hammond

Method: = HSA 4 - ID(inches):
Geoprobe[]  Rotosonic (]

* AMSL= Above mean sea level




Boring Log: MW-254
Project: EPT
Project No.: 127491

Location: Tthaca, NY

Surface Elevation (feet AMSL*): 39242
TOC Elevation (feet AMSL*): 392.18.

Total Depth (feet): 18.5

Completion Date: March 22, 2005 .

Borehole Diameter (inches): 8.25

Sample Data Subsurface Profile
.
HE
' =
HHERE "
= E 3 2 & Description
= k7] [=)
21 E | & g & =
] < =) = o =
a 7 B £ = |
0— Ground Surface
- No Semple Collected
2 —]
4 —
" -2 Sandy Sift (ML) o
6— 1 0.0 % NA Medium $o dark gray (N5-N2.5) sandy silt; soft; nonplastic; moist; trace of gravel and
3 - ) coal fragments :
8 —
10 -
i I Silty Sand (ML)
4 2 0.0 } NA - gilh[HY Dark gray (N4) sand with silt; fine grained; loose; trace pebbles; wet
1 1 V2% Sandy Clay (CL)
Dark gray (N4) sandy clay; medivm soft; semi-plastic; wet
14
i I Sand (SM)
16 3 0.0 % NA Dark gray (N4) sand with fines and trace pebbles; fine to medium grained; loose; wet,
. ] trace shale fragmenis
18—
- Boring Terminated
20
22

Geologist(s): Greg Frisch
Subcontractor: Patrat Wolff
Driller/ Operator: Layne Tesh

Method: HSA [/
Geoprobe[J  Rotosonic[]]

* AMSL= Above mean sea level

ID{inches): 4.25




Boring Log: MW-26A4
Praject: ' EPT
Project No.: 127491
Location: Ithaca, NY

Completion Date: March 22, 2005

Surface Elevation (feet AMSL*): 397.49
TOC Elevation (feet AMSL*): 397.29

Total Depth (feet): 17.5

Borehole Diameter (inches): 8.25

Sample Data Subsurface Profile
3|
E Z - "
E = lq-l' . e
= E 3 & = Deseription
) 3 =)
21210 @ [ 8| <
Bl E|&| B | % | 2
E|E|E| 8 |=|3
B [-)
o Ground Surface
4 No Sample Collected
2._
4
i 5 Siltstone
4 1 0.0 9 NA Medium gray (N5) weathered siltstone bedrock; highly fractured; friable; trace fines;
i 6 dry to moist
8
6
8 -—
10 —
] 4 % Silty Clay (CL) .
4 2 0.0 ‘53 NA Gra:y (N5} to brown (7.5 YR 5/2) silty clay; medium stiff; semi- to nonplastic; damp o
- we
12 6 4
14—
i Silyy Clay (CL) _
16 3 0.0 15'20 NA Gra:y (N5) to brown (7.5YR 5/2) silty clay; medium stiff; semi- to nonplastic; damp to / ¥
. we ] o s
Siltstone Ak
18 7 Weathered siltstone )
Boring Terminated
20
22—

HSA [/
Geoprobe[']

Method: ID(inches): 4.25

Rotosonic []

Géologist(s): Greg Frisch
Subcontractor: Parrat Wolff

Driller/ Operator: Layne Tesh % AMSL= Above mean sea level




Appendix C — Laboratory Data Sheets

ENVIRONMENTAL STRATEGIES
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ANALYTICAL REPCRT
Job#: A05-1765
STL Project#: NY4A9171

SDGH#: 1765

Site Neme: Envircnmental Stratedgies Coa_:mration
Task: Ithaca Site

- Mr. Brian Silfer
Ervirommental Strategies Corp.
9 Albany Street
Cazenovia, NY 13035

STL Buffalo

Candace L. Fox
Project Manager

05/06/2005




| STL Buffalo
Current Certifications

2/50

Cert#/LabID

STATE Program

Arkansas SDWA, CWA, RCRA, SOIL 03-054-D/88-0686
California NELAP SDWA, CWA, RCRA 071169CA
Connecticut SDWA, CWA, RCRA, SOIL PH-0568
Florida NELAP RCRA EE87672
Georgia SDWA 956
Illinois NELAP SDWA, CWA, RCRA 200003
lowa sSW/ics 374
Kansas NELAP SDWA, CWA, RCRA E-10187
Kentucky SDWA 90029
Kentucky UST - UST 30
Louisiana NELAP CWA, RCRA 20371
Maine SDWA, CWA NY044
Maryland SDWA 294}
Massachusetits - SDWA, CWA TM-NYO044
Michigan SDWA 9937
‘Minnesota CWA, RCRA . 036-999-337
New Hampshire NELAP SDWA, CWA 233701
New Jersey SDWA, CWA, RCRA, CLP. NY455
New York NELAP, AIR, SDWA, CWA, RCRA 10026
North Carolina cwA 411
North Dakota . SDWA, CWA, RCRA R-176
Oklahoma CWA, RCRA 9421
Pennsylvania Env. Lab Reg. 68-281
South Carolina RCRA = . 91013
USDA FOREIGN SOIL PERMIT S-41579|
Virginia SDWA 278
Washington CWA C254
West Virginia CWA . 252
Wisconsin CWA 998310390




IAB SAMPLE ID  CLIENT SAMPIE ID ~ MATRIX DATE TIME DATE TIME
A5176503 MA-18A WATER '02/25/2005 11:00 02/26/2005 09:00
A5176504 MA-192 WATER 02/25/2005 12:20 02/26/2005 09:00 -
A5176506 MA-23B WATER 02/25/2005 13:10 02/26/2005 09:00
AB176507 MW-24B WATER 02/25/2005 13:30 02/26/2005 09:00
B5176505 MW19A100 WATER 02/25/2005 12:25 02/26/2005 09:00
B5176501 SEEP 1 WATER 02/24/2005 15:14 02/26/2005 09:00
A5176502 SEEP 1 WATER 02/24/2005 15:35 02/26/2005 09:00
A5176508 TRLANK WATER 02/26/2005 09:00

SAMPLE SUMMARY

3/50

02/25/2005
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METHODS SUMMARY
Job#: A05-1765

STL Project#: NY4A9171

SDGH: 1765 ' '
Site Name: Envirommental Strategies Corporation
: . ANATYTTCAT,
PARAMETER METHOD
- METHOD 8260 - TCL VOLATIIE ORGANICS SW8463 8260

ESC - 8270 - TCL SEMI-VOLATILE CORGANICS - W Swa4e3 8270
ESC - METHCOD 8082 - POLYCHILORINATED BIPHENYIS - W SW8462 8082
SHE463 "Test Methods for Evaluating Solid Waste Physical/Chemical Methods

(SW846) , Third Edition, 9/86; Update I, 7/92; Update IIA, 8/93; Update II, -
$/94; Update IIB, 1/95; Update III, 12/96.
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NON-CONFORMANCE  SUMMARY
Jobif: A05-1765

STL PI‘OjECt#: NY4a9171
: SDGH: 1765 .
Site Name: Environmental Strategies Corporation

General Coments

The encloged data have been reported utilizing data qualifiers (Q) as defined on the
Data Comment Page. '

Soil, sediment and sludge sample results are reported on "dry weight" basis unless
otherwise noted in this data package.

According to 40CFR Part 136.3, pH, Chlorine Residual, Dissolved Oxygen, Sulfite, and
Temperature analyses are to be performed immediately after aquecus sample collection.
When these parameters are not indicated as field (e.g. pH-Field), they were not
analyzed immediately, but as soon as possible after laboratory receipt.

Sample dilutions were performed as indicated on the attached Dilution IlLog. The
rationale for dilution is specified by the 2-digit code and definition.

Sanmple ReéeiDt Coments

ADS-176% ;
Sample Cooler(s) were received at the following temperature(s); 3@2.0 °C
All samples were received in good condition.

GC/MS Volatile Data

No deviationg from protocol were encountered during the analytical procedures.

GC/MS 'Satlivolatile Data
No deviations from protocol were encountered during the analytical procedures.

GC Extractable Data

For method 8082, sample MW-19A was re-extracted within holding time due to no
surrogate recovery. Ornly. the re-extraction data for this sample is reported and
identified w1th an "RE" guffix on the laboratory .

For methed 8082, the recovery of surrogate Tetrachloro-m-xylene in sample MW-182 is
cutside of established quality control limits due to the sample matrix. The recovery
of surrogate Decachlorcbiphenyl is within quality control criteria; no corrective
action is required.
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*hhkkkkk

The results presented in this port relate only to the amalytical testing and
conditicn of the sample at receip report “pertains to oOnly those 1es_
actually tested. All pa% s_of th_'LS ‘re rt are integral parts of the analytical
Therefore, this report d e rep ced only in 1ts entirety.
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DATA COMMENT PAGE

ORGANIC DATA QUALIFIERS

ND.or U Indicates compound was analyzed for, but not detected at or above the reporting limit.

J

Indicates an estimated value. This flag is used either when estimating a concentration for
tentatively identified compounds where a 1:1 response is assumed, or when the data indicates the
presence of a compound that meets the identification criteria but the result is tess than the sample
quantitation limit but greater than zero.

This flag applies to pesticide results where the identification has been confirmed by GC/MS.
This flag is used when the analyte is found in the associated blank, as well as in the sample.

This flag identifies compounds whose concentrations exceed the calibration range of the instrument
for that specific analysis. i

This flag identifies all compounds identified in an analysis at the secondary dilution factor.
Indicates presumptive evidence of a compound. This flag is used only for tentatlvely identified compounds,
where the identification is based on the Mass Spectral library search. It is applied to aII TIC results.

This flag is.used for a pesticide/Aroclor target analyte when there is greater than 25% difference for detected
concentrations between the two GC columns. The lower of the two values is reported on the data page and
flagged with a "P".

This flag indicates that a TIC is a suspected aldol-condensation product.
Indicates cvoelution.

Indicates analysis is not within the quality control limits.

INORGANIC DATA QUALIFIERS

ND or U Indicates element was analyzed for, but not detected at or above the reporting limit.

JorB

=T 2 0 X Z

I [m

Indicates a value greater than or equal to the instrument detection limit, but less than the quantitation limit.

Indicates spike sample recovery is not within the quality control limits,

Indicates the post digestion spike recovery is not within the quality cont.rol fimits.
Indicates value determined by the Metheod of Standard Addition.

Indicates duplicate injection results exceeded quality control limits.

Post digestion spike for Furnace AA analysis is out of quality control limits (85-115%) while sample
absorbance is less than 50% of spike absorbance.

Indicates a value estimated or not reported due to the presence of interferences.

Indicates analytical holding time exceedance. The value obtained should be considered.an eshmate
Indicates analysis is not within the quality control limits.

Indicates the correlation coefficient for the Method of Standard Addition is less than 0.995.




8/50

Sample Data Package




oteflng qls ?..Zo,muoa 10N = 4N w._nmu.m.._nn___. ION = YN

0t an 0L 4N 0L “ON 0L an T/en sUBY1B0401Y2LIL-2 L7
- 0L an 0" L P 0%k an 0°L aN “1fon sueyjacdo oL i~L L7L
wvy 0L N 0"l an 0"t an Dl an T/en aUSZUIROIOTYILI L4727
- 0"l 2l 0"l anN 0"t an 0L an 1/on suanjoL
N 0"l an 0L aN 0"l an 0°L an 1 fon ausylaoJdo ysedial
0L an D"l an 0"l an 0"l an “/en suBY1SCI0 Y2RIIEL-2 27 L L
0"l an D"l anN D"L an 0L aN /50 ETTCRTSY
0"l aN 0"l an 0"l an o'l an 1/2n (3ALWy 48Yy33 141ng-1-1Ayray
0°s aN 0°g an 0's aN 0"s an 1/on aucuejuad-z-| Ayl ap-y
0*L an oL anN 0"l an 0L an afen apLICTYd U AYIAYN
0"l an 0°L an 0L aN 0L an a/en SURX 30| 242 1AY13W
0L aN 0L an 0L an 0"l Sy 1/on s1e1ane 1AYIal
0"l an 0"k an S 0tL an | 0L an 1/on auazusq)AdoddesT
0°s aN 0's aN 0'g an 0°g an q/on aUCUBXIH-Z
0"l an 0°L an 0°L an 0"l an q/on auszuaq4Ay3a
oL an 0"l an 0% L an oL aN 1/on suadoadodo|ysLd-¢‘ L -suety
oL aN 0"l an 0L an - oL anN 1/9n auadoddodolyaLg-¢/)-sL2
oL aN 0L an DL an DL an 1/on auedoudoJdoiysia-z‘L
0"l an 0°L aN 0L an DL anN 1/on auUBY1a0I0 YD LA-Z* L-SUrJ)
0"l aN 0°L an 0" L an 0"l an 7/9n 3UBY1IA0IC YD1 G2/ [ ~S13
0"l an 0°L an 0"l an 0"l an 1/on auayla0Jo)Ysia-L-|
0"l aN 0°L an 0"l an 0"l an 1/on SULYIR0J01YOL-27 L
0"l aN 0L an 0"l ON 0"l an fon SUBYLS0J01YIL =L L
0"l aN 0°L aN 0°L an D"l an 1/9n suBYIaWOICNT LEPOIOYIL]
0"l an 0°L aN 0"l aN 0L aN 1/on BUBZUSAOJOIUILO-H" |,
0L aN 0"L an DL an oL an 1/fan auazuagqodo Yo a-g4|
0"l aN 0°L an DL an oL an afan aUdZUBGOI0TUDLa-27 |
0l aN 0L an 0L aN () anN 1/9n suedoJdodoyd-g~ouodqLa-z4 L
0L N 0"l aN 0L an oL aN 1fsn SUEL1 AU O] YD0U0I L]
0°L an DL an D"l an D"l an /o0 sueyla0oWOIqLA-27 |
[+ I an 0°L an 0L an oL aN 1fen auUEXayo] 24D
0°L anN 0L an 0"l an 0°L an T/en aueyjaWoroly)
0L aN 0L £l 0°L an n°t anN Tfoen UIOL0507Yd
oL aN 0L an oL an 0L an 1fon auey120401Y)
a7l aN [/ an D7l aN 0"l an /on 3UsZULGOI0TYD
0L an 0"l an 0L an 0"l anN 1/on APLACTYIBILDL UOIED
oL an 01 an 0"l aN 0°l anN 1/9n #pL)INsSL] Uogae)
0§ an 0°% aN 0°s aN 0°s L 1/on auotelng-z
D"L aN o°L anN 0"l aN 0°L an /on aueyjauwcuolg
0"l aN 0L aN 0L aN 0"l aN a/on I oNo.g
0°L aN 01 an 0°L anN 0°L an a/on auBY1AN0IO YD LPOKO.A]
0L aN 0l an 0"l an 0L aN /o0 suazusg
0°s ¢l 0's an 0's an 0°g 0g a/on sUGlBoY
JLmLy anjep JLuL anjep jLu anjep JLWET anjea s1Lun ard Uy

BuLjaoday »1dues BuLjJoday s1dues BuLyJoday 2)dues ButJoday a)duesg
sooz/s2f20 5002 /5220 §002/52/20 5002/52/20 a1eg aldues
20689.1L5Y S9LlL-s0v 90894LSY S9LL-S0Y 7059415Y 5941-50Y £059LLSY S9LL-50Y a1 4qe7 ON qor
8% 2=l ag2-Ml Y61 =t YeL-MlW aT 1uaLio

. SOINYOMO JTILYIOA 191 - 09Z8 QOHLIW

21ls EeSeyll 20345521 =suLL
9ZSONY 2adey uotiedodlon saL8a1B418 JEIUSUUCILAUT £002/90/40 tsied




=
S
—

ol1eiing is

pP109150 JON = an ajqesL1ddy 10N = YN

T T

grl-2s ‘ 66 £7l-2/ soL &ri-2L i £ol eL-2. YOl % #q-sueyiactolyatg-z |
LLL-8L 68 fLL-¢4 £6 dLL-&L 6 dil-&d 76 b4 auszusqo.oN] Lowcag-d
9LL-9L 96 gLL-24 65 2LL-9L 86 9LE-9L 66 % ga~ausnjo)
00Z-05 99 002-08 59 002-05 09 00Z-0% £9 4 #d-2UazUBQOIOTYIL-H )
002-05 84 00Z-08 S 002-05 0l 00Z-08 04 % suazuaqoJon tLd-4"]
002-05 92 002-08 L 72 002-05 89 00Z-04 69 % SA~2UIZUBGOIOTYI
{$)3LYO0HYNS [ T——n]

o€ an 0% an 0°g anN 0'g an 1/9n §3Ua)AY 1e16L
0°L aN 0L an 07l an 0"l anN 1/en apLIOYTYD YAULA
0"t an 0°L 0L 0"l an 0°L an 1fon 3UIYLI0JO YLd)
0L an oL aN 0L an 0L aN T/en SURLIBWOION] LOJOIYSLIE
ol anN 0L aN 0L aN oL an /9N [Nt 11432727 L-0de st -2/ )

1L ahyea 1LHL7 an)ep ALmET an e 1LuLn anjep s1Lun 148Uy
BulyJoday s1dues BuLisoday ajdues BulLyJoday a1duesg BuLlJodsy 9] dues

5002/52/20 s00z/s2/20 s00z/s2f20 s002/5z/20 31eq 3dues

20592L5v §941L-50V 9059415V £9LL-50V ¥059LLCY 594L-50¥ £0S9LLEY S9Zi-50v ar qen . oN dor

a72-Mu agz-Hl YEL-HW YgL-ti aI 1usL1o

GZEONY f3day

SITNYSHO ITILYTIOA 101 - 0928 QOHLIW

‘:owpthnLOu $atBa1RA1S (R1USUUGILALT

3115 BORYIT

2e1262L omil
_ §09Zf90fs0 teleq




ol1e}ing 1S

paloalag 10N =

an a1geaL1ddy 10N = ¥N

11/50

1 N YN 0L an 0"l aN 1 1/en BUBYLIS0JO YDLIL-Z L)
¥N N 0°l an 0"l aN 1/on SUBL33010 Yo L1 L L
¥N VN 0°L anN D"L aN 1/9n aULZUSGOJO 1 YdLJL-8 2" |
N N 0L an 0L anN a/9n aushjoL
N N - 0°L an 0"l daN T/on ) ENEELNLATIET-NE TS

) YN L1 0L an . 0L an Fon SUBY1I0J0TYORIIBL-Z 2 L L
YN ¥N 0L an 0l an .:63 auaJukls
YN N 0t an 0°L anN /9N (39LW) 43413 141ng-31-14Y3sK
YN YN 0°s an 0°s aN 1/on suoURIURH=-Z~AL2 Bl~Y
YN N 0L aN 0L an 1/on apLLOIYD BUSTAYISH
YN YN 0"l aN 0"l an 1/on auexayol 24A314ylsl
YN YN 0°L anN 0L aN 1/on ajelase 14Y3al
¥N YN 0L aN 0L aN 1/9n auszusqidoados]
YN YN 0°s an 0°s an ED SUOURKXSH-Z
¥N ¥N 0°L an 0"l an 1/an suazUSg1AY1T
YN ¥N 0°L anN 0°L anN fon suadoadodoiysLa-¢ ‘| -suedy
YN ¥N 0°L aN 0°L anN 3/on susdouadodolystd-¢ L -SLo
YN YN 0"l anN 0"l an /on auedoadoaoiysLd-z*|
N YN 0°1 an D"l an T/fon AUBY1 80J07Ys1a~-27 | ~Sued]
YN YN 0"l aN 0"l aN /90 aua1a0Jo Yot (-Z* | -51o
YN ¥N 0L an [V an 1/on suayracaoiysLa-L L
N vN 0L an 0°L an 1/9n SURY190407Y2La0-27|
N wi 0L an 0"l an 1/9n 2UBYI204071Y2L0- "L
VN ¥N 0°L an 0"l an 1/on 3UBRYISWOION] LLPOIOTYSL]
Wi ¥N 0L an 0L an 1 /8n BUAZUAGOJBIYILA-H |
YN ¥N 0%t an 0"l an a/9n suazuagodoysla-g’|
N YN 0L an D°L an ._\93 auazuagodoysLa-z’L
N ¥N 01 an 0"l an 1/en suedoJldodoyo-guotodqLg-z*|
¥N YN D*L an 0"l aN 1/9n sUBY) aWOI 0] Ys0Uod gL ]
¥N YN 0L aN 0L an /9n aueylsouodqLd-zZ-|
YN N 0L an 0"l anN 1/9n auexayo]s4n
VN N 0L an 01 an /90 auey12UOI0TYD
N v 0L an D1 an 1/9n UJCL0I0YD
YN i 0L an 01 an 1fon 2UBL1504G1YD
YN YH 0t an 0"l aN q/9n auazuaqoJolyd
N wN 0°L an 0" L an 1/9n PLJOTYSBILAL UOQUED
YN N [ an 0"l anN 1fan 3pLLINSLA URQIRD
¥N N ‘08 an 0°s aN I/en auoUBtIhE-Z
YN YN 0l an 0l aN 1/9n auey3awowe.Jg
¥N ¥N 0"l an 0L aN 1/on wiojouc.ig
N ¥N 0"l an DL aN /on 3ueY1ale.I0 Yo L polio.Lg
YN N 0"l aN 0"l an afon suszusg
¥N N 0°g aN 0°s an- 1/en JUGLBOY
IR | anjep FINIR | anep 1Lue aniea Luen - anjep siLun 341Uy
BuLyJoday aydues BulLyJodsy a)duesg Buridoday a1 dueg Buryloday s1dues

5002 /%2/20 co0z/s2 /20 si1ed ajdues

Loso.LSY S9LL-50v S059218Y S94L-50v ar geq ON gor

1 4338 DOLY6LAK ar uella

Q2EONY :idsy

SOTNYOUO FTILYIOA 2L - 0928 40HL3W
21Ls EB3BULT .
uoLiedodton s3LB210418 1RIUSLUCILAUT

2ei62L iuLL
5002,/90/50 :93eqa




12/50

ojBjing LS

palnalag ION =

anN

s1qeaLddy 10N =

“wN

T T
| YN YN Lyl-24 0%, ehl=-22 201 % 7(-aUBY1 30401 Y2 La-2” |
YN N LLL-g2 L6 LlL-€4 06 % suazuaqo.ton] jouotg-d
¥N N 9LL-92 6 gLL-94 86 E ga=-ausnioL
¥N N 002-0%5 65 00Z-0% e9 4 #Q-3UaZUSGEIO Y3 L A=Y "L
¥N YN 002-0% 29 002-0s 2L % suazuaqoton]ilag-y7y
¥N W 002-05 29 002-05 - Ld % §{-3uazuagoloiyy
\wvm._.qoommnw.\ﬂ
YN YN 0" anN 0t g aN ._\w: S3UajAY JeloL
¥N YN 0L aN oL an a/en apLaoya JAULA
YN YN 0"l aN 0L aN ._\o: auaylaodoyatal
YN N 0"l an 0L an ._\w: IUBYIalOdoNT LOdo YILAL
YN N 0°L an 0L aN Tfen|den pLII-2 2 L-0de1Y3LaL-2 L |
jLuLy anten 1w anyep jLuLq anyen TLIELTE anjep siLun 914 euy
BuLiJodsy a)dues BuryJoday 27dueg BuryJoday a1dues Burisoday aydues
- 5002 /42 /2D so0z/fszfao ajeq o)dueg
, LOGSLLGY SeZL=-50V S0G9LLSY £94L-50v aI geq oN gop
| 4338 00LY6L MW ar usL1d

9Z$ONY 1day

SIINYONO ITILYTOA 1101 — 0928 GOHLIW
a1Ls eoeyll
uolieJdoddo)d saLbajedis JRIUSWUCJLAUT

25526121 raul)
5002/90/s0 :a1eq




olesrha 1S

pa3128319q 10N

= QN 21qeaLddy 10N = YN

13/50

oL an 1]3 an DL an 178 an Tfon siereyiyd 14320-U-1q
oL anN ol an oL an oL’ an T/8n BUBN}OI0LILULG-G"7
ol an ol an ol an ] an 2/en sUan|o3oJ3LULA-Y 2
05 aN 8% aN 0s aN 6% an 1/on Jousydodrtutg-v g
05 aN 8y an 08 an 67 an T/on 1ouaydlAylan-g-od1LuLd-‘Y
oL aN oL an . oL dan ol an /on a1e1Ey1yd 14yleuLg
oL an oL an ] an oL anN /90 jousydyAylauLg-H‘z
oL an 0L an " oL an . 0L anN a/on areyeyiyd j4yraLa
oL aN 1] aN ol aN [+] aN a/on 10UBYAOIGIUYIL G- 2
0z an - 6l aN 0z an 02 an /90 ULPLZUDGOJOIYILa-,§7E
oL aN 0l an oL aN DL an a/on sUszusqodoysta-+-|
o] aN ol anN oL an oL anN /90 auszuagqoloystg-c|
oL aN ol aN ol an 0L aN 1/9n auazuagoloiysLg-z“L
ol aN oL an 0L aN ol an 1/9n a1eyeyiyd 143ng-u-La
ol aN oL an ol N oL an 1/on uernjozuaqLd
0i aN ol an 0l an 01 an 1/en suaseJyrue (Y erozuaqLq
oL aN 1] an ol an ot an 1/en auas£dy)
o] an 11 aN oL aN oL aN a/on uelseyoaden
oL an 0oL anN oL aN oL aN q/9n Fayla 1Auayd jAuaydodoyys-y
oL aN oL an oL an oL an qfon 1ousyderotys-z
oL aN oL an oL anN oL an q/9n auaeylydeucloiys-gZ
oL an 1] aN ol an oL an /50 1ousydiAy1an-g-odo1yn-y
oL an oL anN ol an oL an /90 UL LUBOIOYI-
oL aN ol aN ol an oL an /90 a1e1eyiyd 14zuag 141hg
ok aN oL anN ol an oL an 1/on Jayla j4usyd Ausydouosg-y
oL an oL an oL - aN oL an a/an aieeyiyd (1Axsy1Ayae-zisLa
oL aN ol an 0L N ol aN q/on|  (8uUedoadoJOYDI-1)SLAAXO-, 212
ol an oL aN ol aN oL an 3fen Jayza (1Ay3acdoiya-z)sLg
0l aN oL an 0l an oL an /9N aueylau (Axoylraodo|ys-2)sig
oL an oL an ol aN ol an /90 1Auaydia
0z an 6l an 0z an 02 an a/en 1oycaie 14zusq
sl aN oyl an - 0sl : anN 05l aN /90 pLoe dlozuag
ol an oL an ol anN oL aN 1490 auauAd(ejozusg
oL aN oL an DL anN oL an /o0 auaAJad(Lyiozusg
ol aN oL an oL an oL an q/9n AUBYIURIONT L (Y YOZUSH
oL aN oL, an ol aN DL an 1/9n ausyiue.acn)f{qyozusg
oL an oL aN oL an ol an /9N auase.lylue(eyozusg
0s an 8y an 0% aN &Y an 1/on spAyspiezusg
oL aN ot ] o] 8 an oL aN /90 suLzeJIY
ot an ol ' an oL an 0i aN Tfen suaneLyiuy
oL an oL aN . oL an oL an a/en - suouaydoy soy
ob an ol aN oL aN oL aN Ifon aua Ay ydeussy
oL aN ol an oL QN 0l an A1 /on susyjydeussy
LT shiea LUy an|esp JLuL an)eA 1Lue anjep s1LUp ‘a1A)eUY
Bul yJoday #1dues Butidoday atjdues BulyJdoday s1dues Bulyloday a)duesg
so0z/fsz/20 s002/s2/20 5002/52/20 £002/52/20 aleq oqdueg
2089LLSY 5221 -S0Y 9059LLSY §9L-50Y 2059215 894L~50Y £08%215Y SOLL-50V ar qen ON gor
ayZ-Ml [ R Y2L-MW ar wusL1a

Y6L—Ml

9ZEONY :1day

M — SITNVOHD ITTLVI0A-TW3S L - 229 - 253

uol1e40dJ0) $3LBSIRILS JBIUSHULS LALT

ailg BIBRUIT

912612 ramL]
c00Z/o0fcn te1eg




ojejing 1S

P192190 10N =

aN s1qeaLyddy 10N = WN

OZEONY 11doy

uotiedoddon ssibajedig jeiusmlod LAUT

G
m. gsl-2% 26 85l -2¥ 80l 851L-2% ZLL gsl-2% 86 % JouaydowoaqLa | -g“% ‘2
o ozZL-¥L 59 0ZL-%1 6% 02L-%L Al ozL-%1 A4 % ousaydodonyi-g
oLL-0L € oLL-0L Sg oLL-0L £€ 0LL-0L €€ % Sa-10udyd
SyL-9% 48 SY1L-9¢ 26 S71-9¢ 06 S¥L-9¢ 04 % #1p=1Auaydda)-d
9ZL-2% €8 92L-2% 26 9ZL-2¥ w6 9ZL-2% z8 % 14uaydiqodontd-z
LZL-¥& 8 L2Zl=%¢ 1) LEL-%E 86 LZL-%¢ Ia: % qd-auazusqodiLn
002-0% £0L 002-0% £0oL 002-0% 0L 002-0% 2oL % ZLa-suafiad
002-0% £0L 002-08 0oL 002-0S 0L 00Z-05 £0L 1 ZLa-aussidyn
00Z-08 0L 00Z-0% 20L 002-0% 20l 002-05 SOl % DL a~3UadyIueusLYd
00Z-0% 2oL 002-08 201 002-09 €01l 00Z~0% £01L % plLa-susyjydeuasy
00Z-05 0oL 002-08 0oL 002-04 201 002-04 Lol b ga-auaieyayden
002-0% 66 002-08 LOL 002-05 20l 00Z-DS 26 #% #0-5USZUSOJOTYIL-% L
= {5)3LYO0UHNS [§ Tommmmr]
* ol aN oL aN 1] aN DL aN /90 youaydoloyatd]-g 42
ol an oL an ol an ol aN 1/9n Tousydodo1ystdl-g 412
01 dN [+] aN ol aN ol aN /on AUSZUSQOIO|YILIL-9“2 L
ol an oL an oL anN oL aN 1/on sualid
oL aN ol aN oL an oL an /90 10Usyd
118 aN oL aN ol anN oL aN q/9n auaryjueuayy
05 aN 8y aN 0s anN 6y anN q/9n 1cusydodoyaeluay
oL an [+]8 an ol an ol L] a/on suLne Adodd-U=Ld-0S0J41LN=-N
ol anN [+]] aN oL aN oL anN a/9n autwe)AusydLposodlLu-N
0s aN 8% an 0s an 6% an 1/on Tousydos1LN-Y
oL an oL an ol aN ol an 1/en 10UaydoL ) LN-2
ol an oL an ol an DL . QN /9N | 2U3ZUAGOJILN
0% an 8% an 0% aN 6% an 1/9n SUL| LUBOJILN-%
05 an- BY aN 05 aN 6% an /90 UL LUBDJ Y LN-€
05 aM 8Y aN 05 an 6% aN /90 2UL| LUBRDIY LN-2
oL an oL an oL an oL an 1/9n sus|eyiyden
ol an oL aN oL an oL an 1/9n rousyd] Ayl ali-y
oL an ] aN oL an ol an I/9n TousydiAy}ay-2
ol an oL aN oL an ol aN /90 au ey ydeU AY) k-2
oL an oL aN oL an oL an 1/9n sucJoydosT
oL an 0L an oL aN ol an afon auaJAd(po-g‘Z’ | )ouspul
oL aun oL an ol aN ol aN 1/on URYLIIOIO|YIEXBH
sh an &y an by aN b4 aN 1fon susLpelusdo] sL20407Y2eXsH
oL an oL an oL aN oL an /an 2UaLPEINYOJOYDEXIH
oL aN 0l aN ol <] ol aN ._\m: BUSZUIGOJOTYDEXDH |
oL aN ol an oL an ol aN 1fen auadonyd
o] an ol an ol an ol aN 1/on suayjueIOny 4
pLwen anjea JLuL anjea tuLy anjen taLme anieA siLun alheuy
ButyJoday 3 dues BuLlJodsy a)dues BuijJeday ajduesg Buiytoday s1duesg
5002/52/20 500252 /20 L002/52/20 soozfszfzo ayeq aydues
20892L5Y 892L-s0Y 9059/L8Y S9-S0V - H0SRLLEY E92L-50Y £089LLEY 5921 -50Y a1 ge7 oN qof
avz-n - agg-Hl Y6 L-Ml : Y8 l-Mu a1 1usL)d
' fi = SOINVOMO I1TLYIOA-TWIS 131 - 0LZ2% - D583
21ls BB b GIZE faul]

S00Z/90/50 :83eq




ol1e}ing 118

psidalad 10N = dN sgesLyddy 0N = ¥N

15/50

- 9N LE oL _ON 6 aN 1 1/9n a1eeyiyd j4300-U~LQ
N ¥ ol an 6 anN 1/9n 5U3N01041LUL-972
YN LE! oL an 6 aN 1/en BUBNY 01041 LUL-H/2
¥N v 8y an 3] an I/fan Jouaydouilutd-4 ‘g’
i vH g% an 7 aN T/en Jouayd)Ayram-g-cJiLuLa-97y
VN YN 0L aN 6 an T1/9n ieeyiyd 14yrautg
YN YN oL AN 6 an /90 1eusydiAyronta-y“2
YN YN ol an 6 an /a0 sy1ereyiyd 14Ayzarg
VN ¥N ol ax 6 an 1/90 Jouaydodeystd-4*2
¥ YN 6l an 6L an /90 aULPLZUBGoI0IYd1a—,§8
YN ¥N oL an - 6 an /90 SU3ZUAQOIOTYIEq-47 |
YN ¥N oL anN 6 an /00 AUSZUSOIOTYILE=C |
YN ¥N oL anN 6 an 7/en BUSZUSYOIOTYIL G2 |
N ¥N oL aN 6 anN 1/9n ayereyiyd 143ng-u-1q
N YN oL an 6 aN 1/on uesnjozusqLq
YN ¥N ol an 6 an 1/6n auasRIyIuE (Y EIOZUIL]
WN ¥N ol an 6 an q/en auaskayy
¥N YN ol an & aN 1/on weyseyoden
YN ¥N ol aN I3 an 1/9n Jayrs 14Ausyd jAusydosolyn-4
YN ¥N oL an - 6 aN 1/on jousydosoiys-z
YN YN oL an 6 aN 1/sn auayeyrydeucdolys-z
WN ¥N oL an 6 aN q/on 1ousyd}AY1a-C-010 Yo=Y
YN ¥N ol an 6 an q/en SUL) LUBDAO|YI=¥
N N oL an [ an /e ajejeyryd J14zusaq j41ng
WN N oL aN- é anN q/on Jayla JAuayd pAusydoncsg—+
¥N N oL an 6 an T/on aimeyiyd (j4xay)Ayra-zisLa
¥N VN ot aN 6 an T/on}  (auedoadoaoiys-1)sLghxo-, 272
YN N - DL an [ an 4.\@3 J3yla (14Y130J01Ya-2)SLE
N N ol aN [ anN /50 aueylal (AXOY1S0401Y2~2)5LA
v ¥N R oL an 6 an 1/en 14uaydia
Ll ¥N 6L an 1 an 1/on 1o4yoate 1Azuag
YN YN oyl aN oYL aN /9N pLoe 2L0ZUsg
¥N vN oL an 6 an a/on auasAd(eyozusg
¥N YN oL aN 6 anN /90 susiAlad(Lybyozuag
YN ¥N oL an 6 an /o0 AUBYIURION] | (})02Uag
v L1 oL an 6 aN /90 auayluelon J(qyozusg
¥ L4 oL QN 6 aN T/9n ausselyiue(eyozuag
YN N 8y anN % an 1/an apAyapyezuag|.
¥N N oL an 6 an 1/fon . auizRIY
YN YN [»] an [ aN afon aussRIYIUY |
YN N [} 8 an [ aN afon suousydolasy
YN ¥N oL aN 6 an 1/an suajAyrydeuasy
¥N YN ol aN 6 an /9 ausyjydeuasy
LWL anien LuLn anep jLue anep TLULT anjep situn s34yeuy
BuLiJodey 3dues Buljaoday ayduesg BuLyJoday 2 dueg BuriJodsy 2] dueg
s002/v2 20 so02fs2/20 si1eq odueg
20694159 S9LL-50V 5069215V G9/L-50Y atr qe ON qor
’ l 4338 DOLY6L AW - ar 1usLyd

GZEONY :1doy

# - SOTNYONO ITTLYTI0A-TWAS TIL - 0428 - 283

uoLiyelodlo) mm_..mem.._wm e3uswUod LAUTg

3115 BIEULT

gwilgizL taull
5002/90/50 :31eQ




cleLina us

paisalag JoN =

ON  ajqeslyddy joN = N

16/50

YN N g5l-2% 0L BSL-2% oLl % 1ousydolodqLs -9 4z
¥N N D2L-%1 ey 0ZL-%L 2y % 1ousydodonyd-z
¥ L1 oLL-0L 1] 0LL-0L £5 % Sg-jousyd
N YN S¥1-9¢ oe S¥L-9¢ 68 % ylp-14usydial-d
VN YN 92L-2% L& 9ZL-2¥% L6 % 1Ausydiqodonyd-z
YN VN LZL-%¢ 6 LZL-%% 6 % Sd-sUazusqos)yLN
YN YN 002-D5- Lzl 00Z-04% 66 % Zlg-auadiag
YN ¥N 00Z2-0% 01 002-05 g6 % ZLa~-auasAdyd
YN N DDZ-05 #0L 002-05 86 % Cflg-2ualyiuelsyd
YN ¥N 002-05 ool 002-0% L6 % QLa-asuayiydeuasy
YN ¥N 002-05 66 002-05 6 % ga-asus|eyiyden
‘N YN 002-05 (1] 002-05 %6 % #0~-3UazZUagoI0oIYaLa-’|
($)31V¥O0HNNS fST
N ¥N oL aN 6 an /o0 1ouaydodoyslil-97442
¥N N [+]8 aN 6 an .,_\m: 1ousydodoiysta -5 4 2
VN ¥N ol aN 6 anN .._\w: AUIZUBYOIOTYSLL L% 27|
YN YN oL an 6 an 1/en auauAd
N YN ]2 an 6 an 1/en 1ouayd
YN WN 0L QN [ aN .:6: SusJLIuUBUSYd
YN N Yy aN iy aN 1/8n ousydodoyorluad
¥N 11 oL daN 6 an /90 autme]Adold-U-LO-0SOIILN-N
YN N oL an 6 an 1/en auLweyAusydLposSorILU-N
¥N WN 8% aN % an 1/en JouaydosiLnN-4
N N oL anN 6 an a/on 1ouaydodiLN-7
YN N ol aN 6 aN a/en AUSZUIOLILN
i YN ¥N 8y an 2% aN /80 SULLUROILILN=¥
YN YN 8y an Y an 1/on SULTLUBOJ1LN-§
YN ¥N ‘8% aN Y an 1/9n UL} LUBOJILN-Z
YN YN ]} aN 6 an a/fen auajeyiydeN
¥ vN ot an 6 aN a/en Jousyd) Ay a4
¥N v ok aN & aN T1/on 1euaydyAyisn-g
YN ¥N oL an 6 aN 1/en auayeyiydeu)Ay3an-z
v ¥N oL an 6 an 1/5n aucJoydost
¥ ¥N oL aN 3 an 1/on sUaJAd{pa-£‘ 2| youspur
¥ WN oL an 3 an /o0 UBY1901071YsEXDH
v WN bad aN rad aN 1fen suaLpeluado] A20401Y2BXSH
N N ol an & an q/9n 3UaLPEINGOJOTYSEXSH
¥N ¥N oL aN 6 an q/on BUAZUSHOIOTYEXSH
¥N N ol aN 6 an 1/on auadonyd
vN ¥N ol an 6 an q/en auayjuedenyd
JLuwLy anjen 1Lu anjep LWL an) e 1LuL shyen S1LUn a1k euy
BuLlJodsy ) dues BuL}Joday 2)dues Bul y4odsy ayduesg BuljJoday a)dues

5002/%2/20 s00z/ 52/ /20 a1eq oydues

2059218V 594L-50Y S08%2L5Y S9LL-50V ar qen ON qof

" L 4338 OOLYAL MW aT iualiyd

92SONY faday

W~ SOINYONO FTTLVTOA-IW3S 191 - 0.28 - 953

311§ e2eylT
UoLiedodio)d §516318415 RIUALLOLLAUT

9y12612L tauLL
5002790 /50 feleq




ojering 11§

p215a12q 10N = ON

21qestyddy JON = YN

=
m.D..
-
|
T T T
¥N ¥N 2gL-g2 26 ZElL-82 2l % 14usydLgedotysessq
¥N N 2EL-9% oR 2€1L-9¢ 84 o 8UsAX-~1-0J0YIR LIS ]
{8)3LYS0HHN = mnnamn]
N ¥N 8%°0 an 05'0 aN 1/9n 0921 J0190.dY
¥N YN g0 aN 0s°0 aN /90 #4621 J01204Y
¥N YN g7°0 aN 0s°0 aN /90 gyl Joy204y
YN YN 8%°0 an 05°0 an /80 2vZ1 Joyo0dy
N YN 870 an 0580 anN 1/on ZgzlL Joysouy
¥N ¥N 8%°0 aN 05"0 an 1/on Lzl J401204¥
N N 8%°0 aN 0s0 an 1/on 910l Joj204y
LUt anyea 1LuLn anjep Lt ahjep 1| snjea situn a1kjeuy
" Buljaodsy aduwes BuLiJoday a7dues BuLiloday a)duesg BuLydodoy aydues
: 5002/%2/20 s00z/szfz0 e1eq 21dues
2059215V S9LL-50¥ S0S9LLEY 69/ L-S0Y ar gen ON gor
L d33s 00LY6L AW : a1 1JaLyd
r - T
2EL-82 ¥ Z8L-82 L9 2sL-8¢ R:1% 2el-8e 25l % 14Ausydigoao|ysessq
eEL-9¢ 7 28l-9¢ By 251-9¢ 28 2¢1-9¢ & 291 % aua1Ax-w-0J4o|ysed1s)
. (S)3LvDoHaNS
LS50 aN 870 an gy°0 an 0s°0 aN T/9n 092| 407304y
L0 an 8% "0 an 8y 0 an 05°0 an a/en 2GZ] JOYD04Y
S0 anN 870 an 870 aN [0} ) an /90 Y2l Joeyosouay
S0 an 870 aN 8770 anN 0870 aN ._.\w: gzl Jo1o0Jdy
LS"0 an 870 anN " BYT0 anN 0s°0 aN ._\w: Z2ggl Joyoody
LS50 aN 8%°0 . aN 270 anN 0570 an 1/9n L22L Jd07504y
L&*0 aN 8%"0 anN 87°0 an Ds°0 aN 4\9: 2401 JO1204Y
1L sNyEA jiue anjep ILULY anjep 1LaLq snep satun 214jeuy
BuyiJoday 27dues Bulidoday 3)dues Bul yoday a)dueg Bulyacday sdueg
50026220 5002 /52/20 so02fs2 /20 : sp0z/fsz/zo s184 3)dues
2083415 594L-50V 20894 L5Y S941L-50Y A4y0592L8Y 6921 -s0Y €08 LGy SGLL-50V a1 qen ON gor
' a72-Al asé~#l Y&l —NW Yel~Ml a1 usLld
N # - STANIHITE QILYNTHOTHIATOL - Z808 COHLIW - Ds3
91Ls E2EULI ’ LSs2Gi2L oWl
QZEONY tiday ueliedodion saLBHIRIIS JEIUSNUCILAUT 500Z/90/s0 :81EQ




18/50

Chronology and QC
Summary Package




olesng TS

pa12a1ad 10N =

aN a1qesl)ddy JoN = ¥N

19/50

¥N 1 N 0L an oL an /90 auBylacJoysLaL-2 L L
¥N wN ol aN 0" L: an /9N SUBYLS040IYILAL-L 1L 1]
¥N ¥N oL an 0l an T/on AUBZUBYCIOIYILIL-4 12|
¥N ¥N 0"l an 04 an T/9n suanioL
N N 0"l aN 0L an J\wa aualp3acdo|yoedlal
¥N LL| 0L ON 0L an Ifen AUBYIA040TYIRILAL-Z2727L7 |
¥N N oL N 0l an 4\@3 EUEXFSES
YN ¥N 0l an 0L an q/9n (3aLl) 45413 1£31n8-1-14Y3sl
LL ¥N 0% an 0°g an /90 aucueiusd-z-1Ayiau-4
¥N ¥N 0L an - 0L an 1/on 3pLi0Y> dU2YAYISK
YN YN 0L an 0L an 1/9n auexayo1 242144151
¥N ¥N D"l anN 0"L aN T/on EYCIERL- IR PAIET
¥N ¥N 0"l an 0°L aN 1/on suszUsq Adoddost
v ¥N n's aN 0°s an qxw: SUOUBXBH-7
YN _¥N 0L an 0"l aN T/on auazusq}Ayl3
¥N ¥N 0L aN 0"l aN 1/en auadoddoaniysLa-¢” L-suedy
¥N ¥N DL aN 0°l an /on, auadoJdoloyaLg-¢ L-5L
vN N 0L an 0"l aN 1/9n suedosdoioystg-z/L
¥N YN o°L an’ 0°L aN 1/en auayiaodoyysLa-z¢ [ -sued)
YN YN 0"l an. 0L an T fon 8UBY180J0YdLg-2 ¢ | -5LD
¥N VN 0°L aN 0"l an Tfon auaylsoto|ysLd-1-iL
YN ¥N [+ Ry aN oL anN 1/0n BUBY130J01YDIL]-Z2/L
YN N 0°L an D"l an 1/on ausy1a0JO1YoLa-L4L
YN YN oL an 0"l an /en SUBYLANWOJIONT LIPOIOTYIL]
YN YN 0L an 0L anN q/on BUIZUSGOIOIYILA-4 L
¥N YN 0°1 an 0"l aN afon| BUSZUBGOJOYo10-C” |,
YN N o°L aN 0L aN 1/on 3UBZUBOI01Y2La-27 |
¥N ¥ 0"l an bl an A/9n suedoddololyo-g-owcagqLa-z° L
¥N YN 0L an ol an /90 aUBY1 300 Yoowod gLy
N YN 0L an 0L an J\m: sueyisoucsqLa-z’|
YN ¥N 0"t an [IM} an 1/90 suExayo) 24
¥N ¥N 6L aN 0°L aN q/on auBRYlauoIo) )
YN ¥N 0°L an 0°L aN 1/en wi0404014D
YN ¥N 0"l an 0L an 1/on AULYIA0I0TYD
vN YN 01 aN ol aN 1/en FUIZUAQOICTYD
YN YN 01 an 0L aN 1/8n ap1lJoiyned1al UGGIE)
Y YN 0L anN 0"l an 1/9n SpLLINSLY UoQUed
N N 0°s aN 0°s an J\w: auoueing-zZ
YN vl 0l an 0"l aN 1/on aueylaloWO.Ig
¥N i 0L an oL an ._\u: w0 jowodg
¥N YN 0'L an oL an 1/an aueylswolo|ysLpouwolg
N ¥N 0L aN 13 AN /90 auszuag
¥N vN 0's an 0°s aN T/fen HILAERYY
TLULT anlep bR | snyea LWL snyep S3emL anyea siLun s34 euy
ButlJodsy e1dues ButiJsodsy a3 dueg Buildoday ajdueg Buirioday sydues ’
. ajeqg ajdues
209542088Y 5941 -50Y 206692085Y 5921 -50Y ar qel ON dep
. 9918A SoMT18A 41 1uslla

9ZSONY :3day

SOINYOUO FTILYIOA 101 - 0928 JOHL13W

uoLiedodios saL6a1B11§ JEIUSULOJEAUT

ajLg BOBYLT

S0:RGIZL tsull
£002/90/50 ialeq




20/50

ojeg4ng 1S

pa35535q] JON =

aN

ajqesLyddy 30N = YN

| ¥N N ehl-22 €01 eht-24 201 1 xﬁ #g-sueylanlolysLa-z“L
YN N AbL-gL 06 LiL-22 S6 % auazuaqoden joucsg-d
N YN oLL-9L 96 V=24 66 % ggq-ausnjol
YN YN 002-05 64 002-0g S8 % #0-8uszuagolo|yzLa-41L
¥N LU 00Z-0% L6 002-05 26 % suszuaqoJem LLa=%“] 1
YN YN 002-90% L6 002-09 06 4 SQ-3UszZuage.doiyn
. (5)ALYODUUNS [§ T=————]
YN L 0°'g aN 0°¢ an 1/on saus|AX jeioL
¥N VN 0L an 0L an /9N apLIOTY> TAULA
YN VN 0°L aN 0°L anN /9N BUBYISCI0TYILLL
¥N ¥N 0L aN 0°L aN 1/en 3UBYISUWCION] JOJOTYDLIL
¥N YN 0°L anN 0"L “dN qfon|aoniLdl-g 2/ L-cotyoLd -2 1|
1w amea 1w snyep 1Lu anjen LuLT anjep s3Lun alAeuy
Buljdoday o dues BuljJodsy 8 dueg Butiaoday 31 dues BuLidoday ardues
a1pgq ajdueg
2095.2085Y G24L~50¥ 206692085Y SPLL-50Y a1 qeq ON qep
9¢1aA - coMTIaA a1 1uslio

9ZEONY f1day

SIINVOHO FTILYIOA 1104 - 0928 QOHLIW

uoLielodioy saLBaieu1s jeluswucaLAug

8lLs BOBYLI

§0iggizZL ouly
500Z/90/50 :aleq




oleping 7l1s

ps1231ad 10N = (N

ajqestddy 30N = YN

21/50

VN YN 0L aN oL an /90 AUBY1S040TY2LI1-2 L L
¥ YN 0L an 0L an 1/9n BUBLL2040TY2LAL-) L7}
YN ¥N 0"l aN 0" L an a/en AUBZUSOJO YL JL=H"2" |
¥N N 0L Ll 0"l Ll /90 ausnjoL
YN ¥N oL dN 0L anN 1/9n sUayl 200 YoRI1a],
YN YN oL GN -0°L AN /90 suURYla0I0 YIRIIBL-2727L7)L
VN N 0L an 0°L SN 1/on 3uJA1s
¥ N 0L an 0"l an fon|  (3aLWy Jay33 143nE-1-1Ay3au
YN YN 0°s an 0°g an 1/on auoye)Uad-z—1 A3 ali-
¥N vN 0L aN 0°L an 1/9n spLoTYS> auaAY1au
YN ¥N oL an 0L an 1/on auexayoy 24314y1aU
¥N N 0°L an 0L an 1/on ajeiese 1Aylau
YN vN 0L an 0°L aN q/on auazuaq)AdoddosT
YN N oS aN 0°s aN J\w: BUOURKIH~Z
YN ¥N oL an 0L aN 1/on auszuag Ayl
YN vN 0%l aN 0L an 1/on auadoldoloiystg-£* | -sueay
¥ YN 0"l aN 0"l (AN T/en suadoadoio|ysLa-¢ L-sLo
¥N N 0L an 0L an 1/on suedosdesoiystg-z”|
N N o°L an 0L an 1/on SUALIB0I0TY2LA-27 L -SuRl)
YN YN 0L aN 0L an 1/on aUBYIB0d01Y51Q-2“|-5L
N YN 0L 2l 0L LL 1/on aUaylsototysLd-L“|
YN YN 0°L "GN 0"l aN 4\@3 aueyiaoJtoiyoLa-z-L
¥N VN o°L an 0L aN /o0 URY}30J01YILa-1" |
YN ¥N b0°L anN . 0°L an 1/en aueyiamodony jLpodoiyaLd
YN YN 0L aN 0°L anN 1/en aUaZUAqOJIOTYILO=%* L |
¥N YN 0"l an [+ 11 an 1/on auazuUagoJo Yo Ld-5* L
YN ¥N oL aN oL an 1/en auazusgoJo Yo La-271
YN ¥N oL anN 0L an T/on auedouadeaoys-g—owolqLq-z‘1
YN ¥N DL anN [ aN T/en suey3aWCIOIYIomOIgL]
N WN 0"l an DL an 4\@9 aueyjaouodqLg-z” i
¥N YN 0"l an 0*L an T/en ‘auexayo) 242
¥N ¥N 0°L anN 0°L an /9N auey)awcaoyy)
N ¥N 0"l an 0"l an 1/9n Wiogo4014)
YN N 0l aN 0L an q/on aUeYI20I0TYI
vN YN 0"l Ll 0°l Ol /o0 BUSZUBGOIOTYD
N YN 0"l an 0"l an q/9n aplLJojysedial uUcque)
¥N YN 0L anN 0L anN /90 api}insLa UcqJde)
¥N N 0°g aN 0°s anN /9N - auouejhg-z
¥N ¥N 0"t an 0°L dN /9N sueylaucHOIg
YN ¥N 0"k an 0L anN T/on wiojotadg
N ¥N 0L an [ GN /o0 auey3 30l 0| Yo Lpotodg
VN N 0"l 2l 0L il /90 auazuag
¥N ¥ (134 aN 0°§ an 1/9n auo)aoy

LWL anjea JLun snyea LuL any A 1L anjep siLun alAyeuy
Buyytoday a1duesg But jrodsy at1dues Bulysoday s1dueg Bulyloday sqdues

sjeq s)dues

L09522085Y g9Ll-s0v L0669208sY G921 -50v g1 qel oN qon

9048 coasW ar uei]d

9ZEONY iday

SOINYSHO FTILYIOA 151 - 0922 GOHLIW

uoi)edodioy salbalells JelusmUOALAUZ

21ls esRYLI

§0:g5iZL amLl
sonzfe0fso :aieq




22/50

ojeiing -1s

palddlad 16N = QN a1qeoaLyddy 10N = ¥N

| N 1 YN 1 eyl-2éd 66 £rl-22 1 96 % #0-3URY1H0401Y21a=-2" |
N N LLL-E2 26 FARES YA 56 % suUazUBqOJONT JON0. g-d

YN N 9LL-94 26 SLL-94 66 % gd-suanioL

¥N ¥N 002-0% 28 002-0% 68 % #0-3UIZUSHOIOIYILA-Y |

¥N N 002-05 46 002-0% 66 % suazusqoton| fLa-¥“|

‘YN N ooe-0s $6 002-08 56 % S§0-3UaZUSGOJO YD

($)3LYO0HUNS [T

YN VN D¢ aN 0°€ aN q,/on ) saudAx 1eiell

YN ¥N 0"l dN 0L an BFEN apLIoIyYs JAULA

YN ¥N 0L L 0L LL /00 auaY1s0J0 YILL,

YN YN 0L anN ol anN q/9n SUBYISWOICNY JOIOTYI L)

YN ¥N 0°l an 0L aN ~ fen[domfra-gfzl L-edo ystai-gi L L

TEULT anjep jLuL snyea JLuL anjea Lt an|eA s3LUn al1djeuy
BuLiJoday 2] duesg BuLlJodsy 91dues Bulydoday © ayduesg Bulydoday 5 duesg

. ai1eq ajduesg

Lo9gi2o8sY - G941 -50Y L06692085Y C9LL-G0V i geq ON dor

Goask =4z 150 a1l jusLlid

SIINYOHO FTILYIOA 131 - 0928 QOHLIW
2118 edeyll C0Ig5iZL rawL)
9ZCONY :iday uoLiededlon $a31691B41S JEIUSLLOI LAUS c00Z /90 /50 ta3eq




ejeyyng 1S

. paisailag ION =

aN ajgesL1ddy 3oN = WN

9ZEONY :1day

uolieloddo) saLBaiellg JEIUBLUCI LAUT ]

YN i VN YN 0L aN /on aueyIsCcI Y2 LIL-2 L L
- ¥N VN N 0L anN a/on BUBYLS0I0TY2LIL-L L7}
7B YN ¥N N ool an ._\w: 2UazuUSqoIo YSLIL-H 2 L
— N N N o1 aN Tfon ausnjoy)
B ¥N ¥N N oL aN n_\w: suayjaodoysedial
N VN ¥N 0"l aN /90 sUBYL120J0 2R 11312727171
LL! VN YN 0" L daN /o0 CUERYSE
N YN YN 0L an 1/9n (3g1Wy J2Ya3 j41ng-3-14yran
N N M neg aN ._\ws auoueiuad-z-14Y1sl-4
VN - YN ¥N 0"l an A/on apLIOIYs 2ud|AY1aY
¥N vN ¥N oL an 1/9n suexsyo| 24914y3ay
N YN YN oL an 1/on a1@135e 14AY3ay
YN YN YN ol an RIED auszuaqjAdoidosT
N YN YN 0'g aN q/on ’ aucuexaH-z
N ¥N YN 0l aN T/en auszusq1AY13
YN YN YN 0L an 1fon auadoJddosoyrLg-g’ [ -sued)
VN YN YN 0°L an /90 auadoadeioiysLa-g” =512
VN YN ¥N DL an “1fon suedosdodoiysLa-z“|,
YN N ¥N 0L aN 1/on BUSLYI 30401421 0-2" L-5UBl)
YN - ¥N YN 0°L an /9N audy1a0401YsLq-Z“|-5LD
Y YN ¥N 0°L aN .,\w: ausy20401YaLa-L7L
YN N YN oL aN /80 BUBYIA0JOTYSLA-Z |
¥ N N oL aN .._\w: aueylaodoiyaLg-L |
YN vN ¥N oL an .:6: aueylsmolony jLpodeiystd
YN N YN -0°L an 1/9n auazuagoaoyaLa-y“|
YN ¥N ¥N 0L an 1fen 2UBZUSGOI0IYILG-E” |
YN VN vN 0L an /90 : SUPZUDGEI0 YILI-2" |
YN YN wN oL an 1/on|  euedosdodolyr—g-owouqrg-z‘|
¥N VN YN 0°L an 180 SUBYIAWOI0)YI0EOIL]
YN ¥N YN oL aN .:6: aueylaouodqLo-z-1
YN N ¥N 0oL an T1/on auexayo|24s
YN ¥N ) N 0L an 7 /en|. EOLIELEL T BIY VL)
YN N N 0"l an /90 Wi0L0J0YD
N ¥N ¥N 0L an a/en aueylecdoy)
¥N- N YN 0°L aN a/9n 3uszUBgoIO YD
¥N YN vN 0°L aN /90 apraojyseial ucqled
N vN YN B R aN /90 apLEINSLA uogJdesn
YN YN YN 0°¢ aN’ /o0 suoueiIng-z
YN ¥N ¥N 0L an /90 aueylationosn
N N N 0L aN .._\wo wiojouolg
¥N ¥N N (A aN afen aueylamolo)yolpowolg
N ¥N ¥N I anN a/en suszuULg
YN ¥N YN 0°s aN 1/9n auo)asy
}LWET anjep 1L aniea L shyep LmL anjep sLun a141euy
ButjJoday a1duees BuLjJodsy 5)dues BuijJeday ajdueg Butyuoday a1 dues
c00Zfsz /20 ajeq sjdueg
BOSGLLSY 5921 -50Y a1 qel ON dqor
, ANyaL ar 1uaL]n
L
SOINVOHO FTTLYTIOA 131 - 0%Z8 GOHEIW
81ls eaeyll S0gSHZL euLl

§002/90/50 i31eQ




o
0
4
3

oleLiNng 1S

pa31233ag 10N =

anN

aqealiddy 10N = YN

1 N 1 N N eyL-24 £0L xA #0-9uRY1804071Y213-2"|

N N YN LLL-24 ¥ 4 audzuaqo.don Jouad a-d

¥N ¥N N oLL-24 96 % ga-asuanjo]

¥N ¥N N 002-05 Se % ¥Q-3USZUSQRJOTYI LAY L

¥N N YN 062~08 £8 % auszusqolontlLa-y’i

YN N N 00Z~0% 2B % Sd-aUaZUsqoJI0 Y2
($)ILYIONYNS /5 [=————]

¥ YN N 0°g anN Tfon sauajAx jelol

. YN ¥N N 0"l an /on BpLIOTYD TAULA
VN ¥N ¥N . 0°l an /o0 aUaYI0JI0 YL ]

N ¥N YN 0°l aN 1/9n UBY1AWOJONY JOJOTYILI L

¥N ¥N ¥N 0L an Tfen|don] f143-2727,-040 1Y LIL-2 L)

pLuL an|ea 11uL] . anjea L anjen Ly anyeA s3LUn 33 euy
furidodsy a)dues BuriJodsy a)dues BullJodsy ajdues ButyJdodsy a)dues

5002/5z2/z0 s1eq s)dues

BOGPLLEY S9LL-50Y ar qeq ON gor

- ANYTIEL ar 1usLid

SOINYDYO FTTLYTOA 501 — 0928 AOHLIW
a1ls exenl cDi@giaL toull
92ZEONY tl1day uoLiedodio) s3LB21BS1S JEIUSWLUOILAUS 5002 /90/sD fa1ed




o1e44ng 1S

pa1s312aQ JON = dN

a1qe>L)1ddy 310N = ¥N

25/50

¥N ¥N ¥ oL an q/9n a1eiey3yd 14300-u-1q
YN YN ¥N oL an 1/on SUINOI0JLLULA-97Z
¥N ¥N vN ol aN 1/on BUANYOL0JLLULA-% 2
¥N wN ¥N 05 aN T/en 1ousydeayiuLg-42
YN YN N 0s an /9N TouaydiAylal-z-ca11uLd-94Y
¥N YN YN oL an /90 azejeyiyd 14yjauLqg
YN YN YN oL an 18N jouaydyAyjauLa-y’z
AL N N ol anN T1/on aleyeylyd 14yisLg
¥N YN N 04 aN a/en TousydodoyysLg-42
LL) ¥N YN 02 an I/en suLpLzuagqodoIysLa-,£'¢
¥N YN vN oL aN “1/on, BuazuagerolyaLg-%‘|
¥N ¥N YN oL aN ._\m: aldzZUSgOLO YD LA-C )
YN ¥N ¥N oL anN /90 aUszusqoIOTYIL-27Y
YN WN ¥N ol an q/9n a1eyeyiyd 141ng-u-La
YN N YN oL aN 1/on ueanjozusgld
¥N ¥N ¥N [»]" anN “1fen suasedtyiue(y’eyozusqLyg
¥ ¥N ¥N oL aN 1/9n auasAayy
YN YN YN ol an /o0 uelsejoldey
YN YN YN [+]% aN /90 Jayia JAusyd Auaydodoiyr-y
¥N N vN oL an T/9n 1ouaydaloiys-z
¥N YN ¥N oL aN a/9n aua eyydeuol o ys-z
¥N YN ¥N ol aN /on 1ouayd) AY3rau-£-0107 Y-+
¥N N N oL aN /80 BUL]LUBOIOY Y=Y
¥N YN YN 1] 8 an /9N aiejeyiyd 14zuaq 1A1hg
YN YN YN oL aN /90 Jayia 1Auayd |4Ausydowolg—+
YN ¥N N oL an T fon alejeyiyd (jAXaY AYla-2ysLa
YN ¥N ¥N oL aw 1/en; (auedoddesoiys-L)sLgdxo-,2 2
YN N YN DL an .._\....5 J8yia (14Yl1s0J401Ys-Z35L8
YN YN VN DL aN 4\@: aueyisw (AxXoyiscuolys-zysLg
N YN ¥N oL aN 1fen 14AuaydLg
N i N 0z an 1fon 10402 e 14zusg
YN ¥N YN osL aN 4\@3 pLo® JloZUsg
YN N ¥ oL aN a/en austrld(e)ozuag
¥N YN VN oL ) aN afen suaiAdad{Lybyozuag
¥N N ¥N oL an /on ausyzuedony ) (3 )ozuag
YN VN N oL aN /o0 3uayiuedonij(qyozuag
YN YN YN oL aN .:3: duszeJylue(eyozZUag|
yN vN ¥N 0s aN 1/9n apAyapiezuag
N YN YN ol aN T/9n suLzZeJlY
YN ¥N Wi [s] aN /oA auaseIYIUY
N ¥N YN ol an /9N auouaydolasy
¥N vN ¥N ol aN /9N au214yaydeussy
¥N YN ¥N (1] aN 1/on auayjydeuasy
1LuL anjep Teu anjep 1LmL anjea 1Lu] anjea syLun a14jeuy
Bul 3soday a1duesg BullJoday a1dues Bulisoday a\dues SuLiaoday a7dues
) s1eq 3)dues
206£92085Y G9LL-S0Y a1 qen ON qor
¥as a7 usLy)

QZEONY *iday

A - SOINVONO STILYTIOA-TWIS 0L - §278 - 983

uolLiedoddon saLboiedls (1RIUSNUC LAUT

3115 eoeudt

6liggigr aull
£00Z/90/60 318Q




o1eBiing 118

p3128190 1ON =

aN - 91gesijddy JoN = ¥N

26/30

YN YN 1 YN gsL-2% 0oL 14 jousydomodqLJa1-6 %2
¥N N YN 0ZL-%1 F4 4 10usydodonyd -z
N N ¥N oLL-0L 0% - % Sq-10uUayd
YN ¥N- YN soL-9¢ 68 % #1p-14usyd.a-d
VN YN ¥N 9ZL-2% 84 % 1AusydLqodentd=g
YN YN YN LZL-%E z8 % GO=3UIZUIOIILN
¥N YN N 00Z-08 Lzl % ZLa-sua1hlad
YN ¥N YN 00Z-0% 80L % ZlLa-sussiuys
YN ¥N ¥ 002-05 Q0L % DL 0=-3UsJLjIueusYyd
YN YN N . 002-05 Y0l X DLa-3uaylydeuasy
¥N ¥N N 002-04 66 % ga-aus]eyiyden
YN YN N 002-0% 16 % B1-3USZUBQOIO 1 YOLa-b |
(§)3LYOOUUNS [§T———
YN YN VN ol aN 1/an 1ouayde01YdLJ1-97y 2
¥N ¥N N ol anN q/en JouaydoJoystll-g %’z
YN YN N ol aN /o0 suazUAGOJO|YoLdL-972 L
YN ¥N wN oL aN Tfen . ausJAd
¥N ¥N 4] oL an 1fon T0UsYd
YN N N oL an 1/en auaJyIuBUSYd
YN YN N 0s aN /o0 Jouaydoloyosriuad
YN YN ¥N s} aN /on auLwe)AdoJd-U-L3-0S0JILN-N
v YN ¥N oL aN a/on SULNBAUSYELPOSOSLLU-N
YN ¥N YN 0g aN /90 TousydoILN-%
L] YN ¥N oL an VED JousydeJdILN-2Z
N YN YN oL aN .:..m: USZUBYOLILN
YN ¥N YN 09 anN afen BULYLUBOJYLN-Y
¥N ¥N WN ns an /o0 BULLUBCUILN-E
vN ¥N N 05 an /o0 suL)LUBDIILN-7
YN vN ¥N ol an 1/en auajeyiyden
¥N ¥N ¥N oL an I/on jousydtAyisn-4
¥N ¥ YN ol an 1/on 1ouaydl AY1an-2
¥N v YN ol an /9N auayeylydeurAylrap-z
¥N ¥N ¥N ol aN 1/on suoJoydost
VN N vN ol an 1/9n auasAd(po-¢72”L)0uspur
¥N ¥N vN oL anN 1/8n aUBY) 3040 YoBXaH
YN ¥N ¥N oy an 1/9n auapejuado]s42040]yoeXaH
¥N ¥N N 0l an /90 BUSLPRINGOJO|YIEXAH
N ¥N N oL aN /90 BUSZUSGOJ O YIBXSH
YN YN N ol an 1/on ausaony 4
vN ¥N N 0l an 3fen auayjueIon] 4
LT IR | anjep UL aneA jLuLq anjep e aniea s1Lun ajdeuy
Bulya0day a1dues Bul1soday sydues BuLiaoday 2| dweg ButiJoday &1dues
aleq ajdues
206£92088Y 59L1L-50V ar 9e ON ger
Aas al usL1)

.ommozc. t1day

M - SOTNYOHO T1TAVIOA-TWIS 13L - 0/28 - 283

UOL1EJ0dI0) 53L5a1RILS 12IUSIUCLAUI

a1lg eoBylT

6L1261ZL ULl
£00Z /9060 toleq




elerlng -1s pPa1na1sd 1N = dN sqgenslyddy joN = WN

T y g -

YN YN 1 N ol an 3/en areveyiyd 14120-u-14q
= ¥N ¥N ’ YN ol an 1/on BUBM 01043 LULA-97Z
172 YN YN YN oL i8 /90 ausn]o3oJILULA-4’Z
..nH ¥N vN YN 0s aN T/en TousydoliLulg-’2
o3 ¥N ¥N ¥N 0s : an afen Tousyd]AYIsU~Z-0d 1 LULQ-G' 4

YN ¥N YN . oL R aN /90 aieyeyiyd yAyrauLq

N ¥N ¥N oL an /90 jousydiiylsuLg-s-z

N ) N ) YN oL an T/on ayeyeyiyd y14yraLa

YN . YN : YN oL an e JouaydeloyaLla-n g

vN ¥N ¥N 0z an q/en AULPLZUSYOIOTYILd-,E 5

YN ¥ YN oL 59 RTEN BUIZURGOIOVYIL-F" |

YN YN YN ol an 1/en 3uaZUSGOJOYILa-ET|

YN ¥N . N, , 0l ’ an 1/9n auszuagodoysLa-z°|

YN ¥N ©wN ol an 1fon siejeyayd 143ng-u-1q

YN ¥N N Y aN 1fon . ueanLOZUSqL]

YN YN ¥N : oL aN q/en auaseJyiue(y eyozusqLq

YN YN VN oL aN J/on sussAayn

YN : YN YN oL - aN a/on weyse)cadey

¥N ¥N ¥N ol aN 1/on Jayla (dusyd Auaydodolyd-y

WN ¥N ] vN oL 89 1/9n 1ousydoloys-z

i Wi . ¥ ol ) an Tfon aua]eyaydeuod o ys-2

i YN YN oL 68 1/90 1eusyd) AY1aN-g-0d0 Y4

N N ¥N oL an 1/9n ULy tuUBRIOIYI-Y

N . ¥N , ¥N 0L an /90 a1eyeyiyd 14zusy 14ang

¥ ' ) Wi ¥ oL an ._\m: Jayia jAusyd Ausydowodg-+

¥N ¥N : B : oL. - an /90 srejeyiyd (14xaytdyla-zysig

N LE L1 oL an q/on| (suedoddotolyi-|)staAxo- 22

vN . YN ©WN oL aN 1/en J3yle (14yra0401y2-2)sLg
. N , YN N ol aN q/9n auey1aw (AXoyl20407Ys-2)sLg

L1 ¥N ¥N : oL aN q/on 14uaydLg

YN N N 0Z an a/en 1oyod e 14zUg
vN . ¥N YN osl aN 1/9n pLoe sL0ZUSE

N , ¥N ©WN oL an /90 susJldd{eyozusg

YN ¥N YN, oL an /90 auajAdad(Lybyozusq

N N ¥N ol an /90 ausyiueJony (Y )oczuUsg

¥N : L 4] . YN oL aN /o0 ausyjuelony t(gyozuag

N ) YN vN ’ [v]A aN ._.\o: auaneJlyiue(ejozusg

¥N vN . YN 05 an 1/9n apAyspiezusg

¥h ¥ ¥N oL aN /9N suLzesy

VN YN YN 0oL an ..__\m: auadeJYIUY

YN YN N Ol TN /on auouaydoiasy

YN ¥N N oL anN 1/5n suajAysydeuasy

¥N LU N oL 28 1fon ausyjydeuasy

LW anjea aLmL anjep 1L anten 3L anjea sytun 31hyeUY
BulLiJodsy a1duesg BuriJodsy o1 dues BuLyJloday o] dues BuLyJodsy a1dues
aleq. 21dues
LO6ES2088Y 5941 ~50Y di geq ON qor
jyuejg oyLds xLJiey g1 juaLyo
B~ SOTNYOHO SITEYIOA-IWAS DL - QLIR - 253
a1ls BdeYlI 6l:85:2L ULl
9ZSONY :3day uoLiedodao) ssilbBajesls jelUSIUCELALS c00Zfe0/c0 193eQ




©1B}1ha 1S

pP81533194 1CN =

an  @)geatiddy 1oN = WN

28/50

N ¥N N 2ai-2% soL % TousaydomodgLl)-g‘4 ‘7
YN ¥N ¥N 021-%1 6§ % 1eusydodon) -z
YN YN ¥N oLL-0L 87 % sd-jousyd
YN ¥N YN Sy1-9¢ 26 % yLp-14usydial-d
¥N YN YN 9ZL-2% 28 % 1AuaydiLqodony4-z
¥N ¥N YN LZ2L-%¢ £8 % SO-2UBZURQCAILN
VN v L1 00Z-08 L2l % ZlLa-auayddad
¥N YN YN 002-04 1] % ZLa-auasdayn
YN ¥N N 002-0% 801 % 0La-susayjueusyd
YN ¥N YN 00Z-08 01 % olLa-susyrydeussy |-
¥N LT L1 002-05 ] % gd-ausyeyyyden
YN vN YN 002-05 Lok % H0-ausZUagoJoTYsLa-4 ]
(5)31Yo0NuNS /ST
YN ¥N YN oL an /90 j0uUBYdBIOTYILI |-G k7
¥N YN YN ol an /90 0UsydoIOYILI |-G R 2
¥N YN ¥N ] 69 /90 aUazuUSHOIOYILIL-9 2]
¥N. N N oL 26 T/8n auaJid
YN YN ¥N 1] 8z /90 jouayd
¥N YN YN i) aN 1fon auatyrueUSYd
YN ¥N N 0s g a/en Jouaydedoyagiusd
¥N YN N ol 06 /9N suLmeyAdoad-uU-La-05043 LN-N
N YN N oL an /90 suLwejduaydiposodilu-y
¥N vN YN 05 P &g 1/on Jouaydod 1 LN-Y
YN vN YN 0i an 1/9n 1ouaydoJ1iN=-2
YN N YN 01 an .:6: BUIZUSGOJILN
¥N ¥N YN 0s aN /90 UL LUBGJILN-%
YN YN ¥N 0s an Tfon BUL]LUBCJILN-E
YN ¥N ¥N 05 an 1fon BULLUBCJILN-Z
¥N ¥N ¥N Gl an a/en suajeyyydey
¥N, YN YN 0L an a/on 1ousydl Aylsl-4
YN ¥N N oL anN 1/9n ousydiAyysn-z2
¥N ¥N N ol an /90 ausieyrydeuy AYLoL-2
¥N N N oL an /9N auotoydost
¥N YN YN DL anN /9N auslAd(pa=¢/2’ | youapul
¥N ¥N N oL aN /o0 sURY} 8010 YdEXSH
¥N N N SY an /o0 aualpeluado] 2420101 YSEXSH
YN YN YN 0l aN /90 auaLpEINQOJOTYIBXDH
YN ¥N ¥N 0l an 1/on BUIZUDQOJ O] YIBXIH
YN ¥N ¥N ol anN /9N ausJony i
N N YN oL an .._\w: auayiluedon
L anjeA ALuET anjea LT anjep e anjei Satun s14yeuy
BuLiJoday a1dues BuLyJoday o) dues BuLiJoday sydues BuLidodsy aydues
aled a)dues
LO6£92095Y S9LL-G0Y ar qen ON qor
Jueyg ayLdg xLayey ai 1uaLys

9ZSONY :1day

M - SOINYONO J1ILYTIOA-IH3S 191 - 0278 - 253

33115 eaeylT
uoL3esodto) $5L621EILS 1EIUSNUCI LAUT

6118521 rauLl
5002/90/50 33180




ojeL4ng LS

p219939d 10N =

an a1qesriddy 30N = WN

=
v
=)
ol
T ;
| Wi - L ZEL-82 8y 2¢1-82 0g 1 % 1AusydLgodoiysesad
YN N 2¢1-9€ 9L 25lL-9¢ 9 % aUaAX-W-040 o151
- (S)3LYDONUNS
YN YN 050 an 0s 0 an ._\wm 0921 407200y
L ¥N 0570 aN 0s°0 an /on ¥5ZL 407204y
¥N YN 050 aN 050 aN 3/en gy2L JO1204Y
¥N ¥N 0570 an 08 0D an /90 Zy2| Joyo04y
¥N YN 0570 an 05°0D ) an T/on 2¢Z1 Jojo0dy
YN YN psto an 00 an q/en LZZL J01204Y
vN YN 0§°0 aN 050 aN afen gLOL Je)20dY
3Lun. anyeA ILuLn anjea ILuL7 anjep Ll anyep s3Lun 14 euy
Buyy2oday a)dues Buyydoday ajdues BuLyaoday a)dues SuLidodsy a1dues :
' s3eq 3dwesg
£0L0.22088Y G94L-50Y 20£092088Y Ge2L-50Y aI qen ON qor
jueyg poyisi Jueis poyisi Gr uaLyd
# - STANIHJIA QILYNTHMOTHIATO - 2808 QOHLAW - 1S3
‘2315 esryly : ¥2:8512L auLL
9ZEONY faday uoLiedoddo) satbBaledls jeiusLUCILAUG S00Z/90/s0 teleq




30/50

-erepihg 11s

ps133130 10N = {N ajgeatiddy 10N = N

YN 2£1-82 %a 251-82 €8 2¢1-82 0g F4 1AusydLgodc)yaedaq
N 251L-9% L7 2eL-9¢ a4 2eL-9¢ 08 4 . 3ua AX-U-0JojYyoed1a]
{53 LY H0HUNS——————r
¥N 08°0 8y 05°0 gy 050 0% 1/on 0921 Jo1204Y
¥N 0s°0 an 0570 an 0s°0 an 1fon yg2L Joydody
YN 0570 aN 080 an 0s 0 an Tfon 8421 Je)o0dy
YN 0570 an 0s 0 aN 080 an 1/9n FATANF AL )
¥N 0s"0 an 0s°0 aN 0s 0 aN /9N 2gdl 4oyoody
YN 0570 an 05'0 an 0s°0 aN fen _ L22L 4071204y
YN 0570 P 0s°0 LT 0s°0 L*s /90 L0l 407204Y
TLULT ahjep 3L ahyep jLuL shyep 1EWLT anjep siLun aykyeuy
BuLiJodsy a1dues BuLyJodsy 21dueg BulJoday 21duwes BulyJoday 21duesg
) sjeq aydues
ZolLolzoasy 8941 =50V, LoLD220asy G9L1L-S0V L0£09208s5Y SOLL~G0Y a1 gen ON gor
dng 316 aLds XiJaey juelg aids xidiew jueg syLds XLJiel dI U3LYD

QZLONY 23day

# ~ STANSHATH d3LYNIHOTHIATOL ~ Z8DB QOHLAW - 583

211§ eseylT

uoL1eJoddo) SSLBS1EALS 1BIUSLUOLLAUS

. b2tggizl auLl
S002/90/50 ielkd




olefing qis

31/50

palnalag 10N = N pslejnojes 10N = oN
S1LULT IH SPLSIN0 S1 1)NSaY SIIESLPUT

0ZL-%2 ] 00l 50l 1fon suUBZUBHOIOTYI
D2l-L2 60l 0°0L 2oL 1fon susn oL
22L-49 YLl 0°0lL ¥ Ll .._\m: auszuag
DZL-L2 60l 0oL 6°0L fon auaylaolo ysLal
BeL-59 2Ll 0°0L AN /90 ausyisolo ysta-L“|
SOINYDHO ITILYIOA TTOL -~ 0928 QOHLIW
SLIWITI93Lds yueq 1unowy jLds slnseay ~a3kyeuy
Y Adanosay % ay1dg jueq JO SiLuUn
Co.ru.m.._ucwucou.
LO669Z085Y Z0669208GY QI 3)dues qen
599SW _GoMIEA 1Al oqdues JusLyd

5941 9as

OCONY :3day

0£:85:2L S00Z2/90/50 ¢ ajeq




oleLnd LS

32/50

pa3nslag 30N = N P21BINOI1ED 10N = IN
SILULT DB SPLSING SI }1NSaY S23ed1pul »

02L-%¢ 801 oot g 0l 1/an au2ZUAGOIOY)
0zZL-L2 £LL 0°0L 2Ll 1/9n aushiol
92L-29 6Ll 0°0lL 6" LY /9N auszusg
0ZL-12 YLl otoL LA N i/on BUAYI56I0TYILI L
BEL-59 £zl 0 oL CgtZl 1/on BUBYIR0I0TYI LA~ 7L
SIINVOUO IVILYIOA DL - 0928 dOHLIW
SITWIT|2YyLds jueqg unowy ay1ds adnsea) a1kyeuy
an AJanodoy % ayLds jueyg 4O SYLUN
uoljeliuasuc) '
10952005y 209622085Y 1qI o1dues gey
904981 99318A =4I 3ydues JusLYd

5941 f9ds

Y9EONY Ziday

0£:85:21 S002/90/50 * 31eq




clessng 1S : . . o . pa1251ad 10N = N P2IBINIIEY 10N = ON
: : SILWLT 9D SPLSINO SL 3]NS3Y 5§83eILpul «

33/50

T T
ZvL-£5 26 0oL 6796 1/on : . sualdd
951L-62 vg ool 672 fon 1ousydoaoyyseiliad
sgl-6% i8 001 -] : 1/on auanyolcdiLluLg-#2
ozL—% 114 00L 54 14 fon jousydoJ1LN-y
tzl-9v 28 00l s°lg JED auaylydeussy
sel-gy [ 68 ool v 68 /9N TouaydyAyiat-g-0lo Y-y
0ZL-42 69 ool 289 1/9n . auUlZUBQOIO YILI L9127
#21-9% 06 ool Y06 : 1/9n auLWE]AdoJd-U—1 Q-0SOI}LN-N
0ZL-L1 s9 ool ) . 1/9n aUaZUSqOIOTYILg-4 |,
0ZL-¢¢ 89 00l £°89 q/on 10usydodo 1Ys-2
0Z2L-6 gz - 00L 2°82 /o0 Jouayd
SITNVOHO FITAVIOA-TWAS 131 - 022¢ - 283
S1TWET|&YLds jueyg junomy ayLds adnsealy ) aild|euy
BT Adanonay oy1dg juelg Jo situn
UoL3IBJIUSOUCY
. Lo6£9208asY 206£92085Y 1 aydueg qen
Nueig ayLds xLajey © - ylgs *ar sldues jusLyd

9.1 1948

79SONY 11doy _ : 9g£igcizZL S002/90/50 ¢ @ed




P5122150 10N = QN paieINdIE) 10N = ON

o1ej)ng LS . . .
SILWLT 59 FPLSING SL 1)NS3Y SaleoLpul 4
nmw .
S,
ey
3 -
¢ZL-62 201 00°s 60°s J\WD 9LOL J01004Y
2z21L-0% ool . oo s Lo*s i 1/9n 092l J01904y
. HdTE8 AILYNIHOTHIAOd — 2808 AOHLIAW -~ umm
SLININ[oLds jyueig junouy ayLds ainsesy : ’ a1l 18Uy
3% Kdapooay ¥ ay1dg Nue g J0 S1Lun
’ UOLIBJIUSIUDY
LOEOYZ0asY 205092085y a7 3)dues qeq
juelg syLds xLalel juelg poyisW :dI 3)dwes JuaLld
59l 9as

&mmwmumw co0zZ/90/60 ¢ aieq

| w9LONY :iday




ojeling TS

35/50

ps10212@ 10N = AN  P21€1h21B) 10N = ON
SILWLY 99 IPLSING SL 1INS3Y SSIEDLPUT o

£2L-62 10°0€ 0 vl e 7l 00°s oo°S 2L°€ ol°e ._\w: 2L0L Jojdody
22L-05 {D°0% ¥ 56 26 6 00°s 8]0 0 5879 59y .__.63 De2L Jo1d0uy
HATA A3LYNTHOTHIATOL - 2808 GOHLIW - 083

23y | adu’'| ady Bay | ags as ads as dng jueyg aLds juelg ayLdg sanseay 214 euy

S1IWET 29 % unouy aLds 40 s31LUn
Adanonsy 14 ucLietiuaduc)
20L0ZZo0asy LOLD22098Y €oLDZZ0AgY :d1 sidues dgey
dng 18 syLds xLJiey jueld sylds XLijey jyuelg poylall f4I ajdues usLy)
§94L to0s

2QCONY f3day

6£3865121 S002/90/50 @ 2ied




ojel)ng LS

a1qeoLyddy 10N = WN g

=
wn
oy
\&
L]
Ada %
SH3LIT  520°0 $¥3L17 52070 S¥3LIT  520°0 s¥3LIM 5200 $43LI7 52070 104 3m a1duesg
0l 0"l 0L 0"1 o'l Jo3jse3 uoLinLg
¥IALYA HEFLTY ¥aLvm ¥3aLym EING xL43ey ajdues
EETY $3A $3A S3A $3A 124 LH 1esildieuy
- - - - - £12W 1H uolisedix]
9240 S00Z/20/50 L2260 5002/20/€0 £5€0 5002/20/¢0 g5140  S002/20/c0 05160 S002/2nfc0 a1eq sLsAjeuy
) ) ‘ slBg UoL3>eN3IX3 )
00:60 §002/92/20 00:40 S002/92/20 00160 5002/92/20 0060 S002/92/20 Dotes 6002/ 92/20 818qQ panladsy
s2:2L  s002/5Zf20 og:gl s002/sZ 20 0lig€l 5002/52/20 02:2l So02/szf20 boiLl  S002/52/20 a1eq s1dles
SOSQLLEY  §921-50F L0892LEY §9LL-50V Q0594L5Y S9LL-50V #O59LLSY  GLL-COV £059/L8Y  §921-G0V  |AI #jdues qeq 3 on gor
00LYGLAK B Z-Hi a2-Hu . Y61 -Mi ¥BL-MM |QT @idues jusLid
. ) $9TNYONO FT1TIVIOA 191 - 0928 AOHLIW
L rabeg ASOTONOYHD T TdHYS 2918512 aull
vISONY :idoy NOTLYNOdNOD S3TOALYHLS T¥LNIUNOHTANT S0DZ/90/50 *aied




ojering LS

37/50

21qesL)ddy 10N = ¥N

543111 52070
oL

HIALYA

534

20190 - $002/20/$0

0060 S00Z/92/20
yLigL S002/vZf20

Ada %

joafin s1duwes
Jeysed uoiLiniLg
XiLJa1ey aidues

439K LH 1eal3dyeuy
&394 LH uoiisedix3
aleq - siLsAieuy

2180 uUoL)oedix3
81RQ PAALSISY

aleq sydues

LOSPILEY  SB/L-SDY
L d33s

gI a21dues qe7 § on dor
ar ajdues jusLy -

SITNYOHO m4mh¢¢0> 0L - 0928 QOHL3K

4
% LEONY

1abed
t1day

. ADOIONOYHD 37dUYS
NOT1Y404¥0) S3ITSILVHLS TVINIWNGHTANI

LyI8Gi7)L teuL]
S00Z/90/50 ialeq




ojefing Ls

38/50

a1qesLddy 10N = yN

SH3LIT 52070
o'l

HILVM

53A

91:€lL S00Z/L0/50

00160 5002/92/20
s002/52/20

Adg %

1oAfim 5ydues
401584 UoLInyLg
XLJ1ey 37dues
£33l LH jesLilyeuy
{39W 1H uolldedix3
aleq sLsAjeuy

21e(g Uoljyoesixy
210 panLadsY

" sjeq o)dueg

80S94L5Y S9-S0V
ANYI8L

41 sjdmes det g oN or
a1 sdueg juaL1D

SOTNVSHO ITILYIOA 3L - 0928 QOHL3W

B LSONY

tabed
z3day

AQCTONOYHI INdWYS I
NOILYHO4HO0D S3I9TLVHLS TYINIWNOHTANI

FLH:IE(RRET VR
S002/90/s0 :21eQ




oleiing 118

39/50

s1qe>L1ddy 10N = WN

S¥3LI71 52070
0L
YIALVH

70'61  S002/L0/50

SH3LIT  S20°0
0°L
H3LYH

g2:1L s00Z/L0f50

Axg ¢

104 1m a1dues
40304 uoLinyLg|
XiJdiey odues

&350 LH 1e0LIA1RUy
&184W LH Juell2ea1x3
s3eq SLSAjeuy

sjed uoLIdeIIXT
a1p( panLaday

aleq a)dueg

102522085 S9LL-50Y
99dsKW

LO669Z08SY  6OZL-50Y
GOHSW

g1 ajdues gel g oN qop
a1 ojdues jusLya

SITNYOUO FITIVIOA 7101 - 0928 dAOHLAW

4 - 1abed
BJCONY 21day

ASOTONOYHD ITdWYS 2D

NOTLYHOJHOD SITOILYMLS TYLNIHNONIAND

Zyiggizl aunl
so02/90/s0 taieq




o1ejrng 1S

40/50

a1qest1ddy 1oM = wN

S¥3LI7  S20°D
0%l
EERR L)

‘9gi6l  §002/10/%0

S¥ILT1 52070
0°L
¥ALYH

L0:2lL S00Z2/1L0/%0

Aig %

10Af1n 31dues
Jolaed ueLin)Lg
XLdlel aydues

d1ad LH je2LaLyeuy
&19W LH ueLloedix3
318 SLSA]EUY

areq uoLioesixa
a1eq paAaLasay

aieq ajdueg

2095.22085Y  S9.L-50Y

206692086V 6941 -50v
geA18n

@1 aydues qel B oN qop
a1 a1dues juaLid

99ABA

SOTINYOHO JTTLYIOA 1131 - (0928 AOHL3W

[ tabed
»JEONY I1day

ASOTONOGHHD IdWYS 2B
NOTLYH04H0D. SIIDILYHLS TYLINIUNONTANI

lviggtzi awtl
£002/90/50 iaieg




oreLing LS

$1qeaL1ddy 10N = WN.

o
\w,
S
e
-

- AdQ 4

S¥3LIT . 90°L S¥3ILTT 0°L Sy3LI1 o s50°L SH3ILIT  LO°L SH3LIT 2oL do>_?= adues

[+he'® 0°L oL 0L 0L J0310B4 uGLIN|LA

EEIRL 43LYM ¥3LYH HERRE] HILYM Xiazel aydues

s34 53A 534 S3A S3A &3aW LH 12211k BUY

S3A 53A : 534 S3A S3A &£18W LH uoLldedix3

2029l S002/50/50 00%sl S00Z2/c0/€0 ¥eiylk  S002/20/20 L7iEL  S002/€0/<0 SLrgl  sp0Z/50/50 s3eq sisdjeuy

00:0 S002/L0/50 0030 4£002/10/50 00240 $00Z/10/50 00340 S002/LD/€0 00:20 5002/l0/€0 1B UOL1DERIIX]

0060 G00Zf92/Z0 00:60 SO0Z/9Z/20 00is0  s002/92/Z0 00:80 5002/92/20 00260 S002/92/20 3180 P3AL3dAY

c2:21L so0zfs2/e0 0S¢l S00Z/5Z/20 OLigL 5002/52/20 02!2L s002/52/20. 00:LL  $002/52/20 ajeq ayduweg

SOS9LLSY  §921-50V 20592L6Y  §9/L-50V 90594L5Y  £9L-50V Y0S9LLEY  S9LL-5OV SOL9ZLSY  GOJL-GOY |dI aldues qel g oN qop
00LY6 LA g42-Hi agz-nu vél-mu ’ YeL-MK |41 sjdues iusill

A - SIINVOHO FTILYIO0A~IWIS TD1 - 0428 - 253

L zabed ADOIONOHHD 37dWYS 2519622 fawl)

yIEONY fiday NOTLY¥0JHO) S3TOILVHLS TV LINIWNOHIANT c002 /9050 :aleq




ojeling is

a1gesLiddy JoN = YN

—
un
o
o1
4

Add %

S¥3LIN £0°L 1oA 1M aydues

0°L Jo1084 UBLihYLg

43Lvh xLyel aydueg

s3A 4194 LH 1e3L14teuy

s34 £19W 1H uoLl1oeJd1xX3

55300 s002/€0/€0 s380 sLsdjeuy

00340, §00Z/L0/£0 2184 UOL}oRI}XI

00260 5002/92/20 21BQ panLaday

g&tal  s002/v2/20 sied o)dues

Z0S9/LEY  G9/L-50Y |4I s)dues gel 3 OoN gor
- 1 d335 0T #1dues jusiyn
‘A = §DINYONO ITILYIOA-TW3S 0L - 0/28 - 983
2 :abed ADDIONONHD T1duvs A —

#2EONY :1dsy

NOTLYHOJN0) SATOILYHLS ¥ LNIWNOATANG

s002/90/50 :21ed




ojeling LS

a1gesL)ddy 30N = N

o
T
e
4
C
Ada ¢
. 8¥3LI1 0°L 1oAf1m aidues
0L Jojoed woiiniLa
HEIRA xLdyel o21dwes
- 439 LH 1e3l34jBUY
: - £33W LH uoL}oeJ3x3
504 5002/20/c0 areq sLsAjeuy
00220 5002/L0/C0 s1e( UOL1DEJIIX
2184 panLaday
a1eQ 31dweg
LO6£92085Y  S9LL-G0Y AT S1dwes gl 3 oN qor
quelg 9yLdg XLJiew (AT @ dwes iust|a
# = SDINYOHO ITILYIOA-INAS 1IL - 0.28 - 383
¢ tabed ADOTONOHHD 37dWVS DB 257862l soull
#1SONY 31day NOTLYHOdHOD S3TOILVHLE TYINIWNOYTIANI moom\oc\mo ialeq




o1e44ng LS

atgealyddy JoN = YN

=
v
-+
-

Alq %

SHILIN 0L dgrz -2)dueg

0L Jojaed UoelinLag

43Lvs XLaiel. aydues

. - £18W LH 1&2L3ijeuy

- 438U LH uoL1sedixy

1g32l  s002/20/%0 ajeq stsdjeuy

000 5002/1L0/£0 a18g UOL12E43X3

21B( panLaday

s3eq 21dwes

Z06£92086Y S9.L-SOY 4T s1dues gen 3 oN gof
188 |qT @)dwes 1uaLiyD

M - SOINYOYO TTILYIOA-IWIS 0L - 0428 - 83

7 :abed ADOTONOYHD 31dWYS 2B 26196871 touL)

#.E0NY :1day NOTLYHO4NO) S3IHALYHLS VLINIWNOWIANT 500Z/o0/50 i231E0




ole4ing LS

a19ea>11ddy 30N = WN

4
uwn
S
LT s]
4

. H Aag %

SH3ALT o'l S¥ILIT 8670 S¥ILTT  ¥0°L SYILTT  S40°L SHILTY LO"L 10Af1n 21 dues

0L : DL 0°L 07y o'l Jjoioed woLinLg

HALYH ¥aLve EEINE EEIS L HEIRTY XLd1gl a)dues

LETY 834 =Y 534 §3A 4190 LH 1eaL3dieuy

LETY $3A 534 534 $3A 4150 1H uollzedixg

g£:20 5002/20/%0 ¥1:€0 $002/20/%0 95320 400Z/20/<0 2€:9L  S002/20/€0 20:20 S002/20/€0 s1e0 sLsAjeuy

00320 400Z/8Z/20 00:.0 <£00Z/82/20 o0:s0  S00Z/82/20 00:40 S00Z/20/£0 00:20 S002/82/20 2180 UOLIDRIIXT

0060  5002/92/20 00160 s002/92/20 00360 500Z2/92/20 0060 S00Z/92f20 0060 S00Z/92/20 218Q PaALa3Y

62121 500Z/s2f20 0£iglL  5002/52f20 OL:g€lL  SDDZ2/s2/20 pz:2l so0z/szfe0 00:ilL S00Z2/52/20 ajeq aqdues

S0S9LLEY  S9LL-SOV 20592157 592L-S0Y O0SQLLEY  S§9L-SDV WROSPLLEY  S9LL-SOV £059/1SY  §9JL-GOY |41 31dues geq B ow qor
00LYSLMM ayZ-ni acz-Hi V6L -HI wel-md a1 andmes 1uaLyd

M - STANIHITE QILYNTHOTHIATOL - 2802 dOMLIW - 083

L tabed AS0TONONHY FTdWYS “ggIggiyL tewLl

YIEONY 11day NOTLYHO¥0D SITOILYALS 1Y LNIWNONIANT 50029050 a3eq




olejing LS . . a1deaLyddy 10N = ¥N

46/50

| Adg %
SHILIT  S%0°L 104 f1n 31dues
0L . Jojsed uotinytg
. ) . HALYA X143ey oydues
834 4331 LH 1e3134 8UY
S3A 413 LH JoLlisedixs
YiL0  S00Z/20f50 ajeq sisdjeuy
00:20 s0DZ/82/f20 23B( UOGLIDERIIXI
00160 5002/92/20 s18q PAALansY
SISl SODZ %2 20 s1eq s)dueg

Z069216Y  §9L-G0Y | AT s1dues de B ON qop

1 4338 aI a)dmeg jUalyan.

A = STANIHJIA JILYNIUYCTHIATOZ ~ 2808 QOHLIW - 153

) saBed - : . . ABOTONOMHD T1dWYS §5IRGIZL 1ouLL
¥JCONY 23day NOILYNOJ¥0D SITOTLYHLS TV INAUNONTAND 5002/90/50 ieaeq




o18)1ha LS

a1qeai1ddy 10N = YN

(=
0
-
4
ST
SHILTIT 0L SHALTIT 0L 543117 0L ._o>\pz ajdues
0L , 0L 0L 401583 UoLINL]
YALYH yILYH LERR 4] ~ Xtazey ajdues
- - - £19W 1H 1e3L1A RUY
- - - £330 LH uoL3oeryxg
95551 S00Z/¢0/€0 g6l spoOZ/e0/¢0 sLfLZ  s002/L0/50 21eq SstsAjeuy
00:20 s002f20/¢0 00140 5002/20/€0 00:l0 &002/82/20 31ed UOL158J1X3
aleq vm>_.mumm_
s1eq aydues
20102086V  §9LL-50V LOLD/Z0ASY §9.L-50Y LOEOSZ0ASY SO2L-50Y  |QT aydues qel g oN qor
n_s.n_ A1d MLdg ALJdlel Jquejgd ayLds xLJdiey Rueid ayLds XLJ31BW a1 2jdues Uzl
M~ S$TANIHLTS AILYNIMOTHIAIOH - 2808 AOHLIW - 353
¢ 156ed . ADDTIONOMHD 3dWYS 2D SGIgGIZL ]
#1S0NY =3day NOTLYHOJU0D SITOILVHLS ¥ LNIUNOHIANT S002/90/50 tated




GleLing LS

a1ges1ddy 10N = ¥N

o
v
@0
4

: Adg %

SHILIT 0L S¥3LTT 0L 1oafam aydues

0L 0L doyoed ucLinLg

EERR YALYH xLitey o)dues

= - 390 1H 1eaLldieuy

. - - 2194 1H UoL1oBUIXT

¥119L  500Z/E0/€0 £6:12  5002/L0/50 a1eq SLsAeuy

00:J0 SODZ/20/€0 00:0 S002/82/20 21B(Q UOLIDRIIXT

a1e( paALaday

aieq ajdues

cOLOZ2085Y  59/1-50Y 20£092085Y  S9LL-GOY  |aI s)dues gel § oN gop
JUe18 poylsw yuejd poyla a1 sjdwes jusLy)
M - STANIHJIA JILVYNINOTHIAIOL - 2808 QOHLIW - 283
Y tabed A90TONCGHHD ITdWYS 2D CGIQGIZL ol

2C0NY i1doy

NOTLYHOdHOD SITOILVHILS J<hszZDMH>zw

soD2 /9050 :@3mg




49/50

- Chain of Custody




50/50

LETO] OD *19Auaq ‘Oe6 # “IBIS|N WNOg 009¥ 190130 I9Auaq ] Y

9060-Ep¢ (Z19) *XBI ‘01S0-EVE (TI) ‘1AL

[0VSS NIAL ‘SHOGRSUUIAL ‘90 L# 1S PIE YLON €[ 0030 Stjodeauury [

F1Z6-068 (£0€) X8 ‘00T6-058 (£0E) 2L

8016 Vd ‘dm], uoopy *

VepE

sm‘.sj;
0610C VA

. (,mmmw

0759y °

SE01-709 (Ziv) *xed ‘0¥01-v09 (T1+) AL

“1g Jaws)) aesodio)) gog 20130 ySingsmg O
L _S0S8-60L (£0L) X8 '0069-60L (€0L) ‘131,
006 # “IC1 WOPIdLY 161 ] 99430 :%&zm

ANIWNOHIANT FHL 40 $SINISNY IHL DNIDVNVIA
NOLYAOLAOD SHOTVELS TYINIWNOFIANT _h\ MM—

_ [ ﬁa&ﬂm& 0 poIop

©aquian m:&mﬂ.

m vf \v .m 2/ , S, punoay-wn gl

AYEL S h L

S19qny |Bag mu $n7y

awy, | aeqg

SasA[ely pajsanbay

SN

a— ap Y . \ \ , N
AR ] - NaumppuBig) Kq pastooay :(a4npoudig) Aq paysinbuyzyd
ﬂ . ‘UonedoTy b&m._oﬁ_mr_ HM% ] [2q \.\N\\.\\ e ﬂw.\.(nm

— °l .uurm»om_mr MM%oMﬂ Bzuﬂaﬁﬂozuﬁx A4 ?.._Ehm\zwe Aq uuﬁ:ﬂﬂﬂ@

=7 £ —
SRS L1 | s<ellof7q DL MW
”. X |z | #| o 22) [So/577 -
K| | & 7Y| @ eloose/r g <7- MU
| Xz 7] oi<lise/sziz A T-MW
% LI Y <z a/~7q 271~ Hil - U
x| z|>7v|szz1|en/5g 20/- HhT - MW
S ES L | 2y oez)|So/stiz A1 M
A HESIIEASEE F1i,1- M0
~[ % 1~ ..wx\ NI ARl ¥ i tpﬁ ..,_Q.:Q,
A B I S 2T
S Rl 2yl sEs\|saltag EES
Z1 &y| LS | sz N dz3s
SR Z [xwew} oy ard :UOILIuP] S[dIus!
| i x\u -
g 000 \\\ m\\m»\y :J\.\“\ N
mow a1eM S0 = MO - ﬁmvouém__m“w ﬁﬂmﬂwm
g | ‘wioyg =1l
g, adip = M IMo V\A«u 145 AN 12! e
m g =og iy =y ~ Am \1\ \ HOEN DN RN B
aajep = b .
806207 °N wes AN UL H bl Z]
. ’ ) :uoneso pue 9ig| Iaqump 10301

T

1

um.mm

A -
(¥ I0ITA AA0LSND A0 NIVH)



1/65

ANATYTTCAL, REPORT
Job#: A05-3377
STL Project#: NY4A9171

Site Name: Envircmmental Strategies Corporation
Task: Ithaca Site

Mr. Brian Silfer
Envircrmental Strategies Corp.
9 Albary Street

Cazencvia, NY 13035

STL Buffalo .

Cangiaée L. Fox
- Project Manager

05/06/2005
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STL Buffalo
Current Certifications
STATE Program Cert#/Lab ID
Arkansas SDWA, CWA, RCRA, SOIL 03-054-D/88-0686
California NELAP SDWA, CWA, RCRA 01169CA
Connecticut SDWA, CWA, RCRA, SOIL PH-0568
Florida NELAP RCRA E87672
Georgia SDWA 956
Hlinois NELAP SDWA, CWA, RCRA 200003
lowa SW/Ccs 374
Kansas NELAP SDWA, CWA, RCRA E-10187
Kentucky SDWA 90029
Kentucky UST uUsT © 30
Louisiana NELAP CWA, RCRA 2031
Maine SDWA, CWA NY044
Maryland SDWA 204
Massachusetts SDWA, CWA M-NY044
Michigan SDWA 9937
Minnesota CWA, RCRA _ 036-999-337
|New Hampshire NELAP SDWA, CWA. 233701
New Jersey SDWA, CWA, RCRA, CLP NY455
New York - NELAP, AIR, SDWA, CWA, RCRA 10026
North Carolina cwa | 411
North Dakota SDWA, CWA, RCRA R-176
Oklahoma ~ CWA, RCRA 0421
Pennsylvania Env. Lab Reg. 66-281
South Carolina RCRA 91013
USDA FOREIGN SOIL PERMIT 5-41579
Virginia SDWA 278
Washington CWA C254|
West Virginia CWA . 252
Wisconsin CWA 998310390




LAB SAMPIE 1D - CLIENT SAMPLE ID

AB337705
AB337706
A5337713
AB337711
A5337701
A5337704
A5337703
AB337714
A5337712
A5337709
A5337710
AB337707
A5337702
A5337708
25337715

MW-17-40

MW-17-40 {(1000)

MA-18A
MA-19A
MA-20B
MA-21B
MA-22B
MH-23B
MA-24B
MW-25A
MA-26A
MA-5-40
MA-9-100
MH-9-40 4-8
TRIP BLANK

SAMPLE SUMMARY

MATRIX

SAMPTED

DATE

TIME

RECEIVED .
TIME

DATE

3/65

. WATER
WATER
WATER
WATER
WATER
WATER
WATER
VATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

04/07/2005
04/07/2005
04/08/2005
04/08/2005
04/07/2005
04/07/2005
04/07/2005
04/08/2005
04/08/2005
04/08/2005
04/08/2005
04/07/2005
04/07/2005
04/08/2005
04/08/2005

15

16:
=40
:55
:50
120
:bb
:00
:40
120
10:
:30
18:
08:

i2
10
17
19
18
16
11
09

11

:40

00

00

15
i5

04/09/2005
04/09/2005
04/09/2005
04/09/2005
04/09/2005
04/09/2005
04/09/2005
04/09/2005
04/09/2005
04/09/2005
04/09/2005
04/09/2005
04/09/2005
04/09/2005
04/09/2005

10:
10:
10:
10:
10:
10:
10:
10:
10:
:15
10:
10:
10:

10

10

15
15
15
15
15
15
15
15
15

15
15
15

:15
10:

15




METHODS SUMVERY
Job#: AD5-3377

STL P}:Oject#: NY4A9171 : .
Site Name: Envirommental Strategies Corporation
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ANALYTTCAL:
PARAMETER _ METHOD
- METHOD 8260 - TCL VOLATILE ORGANICS SWe463 8260
ESC - 8270 - TCL SEMI-VOLATILE ORGANICS —lW SWB463 - 8270

ESC - METHOD 8082 - POLYCHIORTNATED BIPHENYIS - W SWB463 8082

SW8463 "Test Methods for Evaluating Solid Waste Physical/Chemical Methods
' (Swe46), Third Edition, 9/86; Update I, 7/92; Update ITA, 8/93; Update II,

9/94; Update IIB, 1/95; Update ITI, 12/96.




5/65

NON-CONFCRMANCE SUMMARY
Job#: AD5-3377
STL Project#: NY4A9171
Site Name: Envirommental Strategies Corporation

General Comrents

The enclosed data have been reported utilizing data qualifiers (Q) as defined on the
Data Comment Page.

Soil, esediment and sludge sanmple results are reported cn "dry weight® basis unless
otherwise noted in this data package.

According to 40CFR Part 136.3, pH, Chlorme Residual, Disgolved Oxygen, Sulfite, and
Temperature analyses are to be performed immediately after aquecus sample collectiom.
When these parameters are not indicated as field (e.g. pH-Field), they were not
analyzed immediately, but as scon as possgible after laboratory receipt.

Salrple_-_dilutions were performed as indicated on the attached Dilution lLog. The
rationale for dilution is specified by the 3-digit code and definition.

Sanple Receipt Comments
AQ5-3377

Sample Cooler(s) were received at the following tenperature(s) 5@2.0 °C ‘
All samples were recelved in good condition.

GC/MS volatile Data

No deviations from protocol were encountered during the amalytical procedures.

GC/MS Semivolatile Data

The analyte Bis(2-ethylhexyl) phthalate was detected in the Method Blank ASB0508802 at
a level below the project established reporting limit. No corrective action is
necessary for any values in Method Blanks that are below the requested reporting
limits.

GC Extractable Data

No -deviations from protocol were encountered during the analytical procedures.

*hdkkkkk

The regults presented in this report relate only to the analyt::.cal testing and:
candition of the sample at receipt. This report pertains to only those s les
actually tested. All pages of this rt are integral parts of the analytical
Therefore, this report sgould be rep ced only in its entirety.



pate: 05/06/2005
Time: 12:59:47

Client Sample ID

My=5-40
Mw-5-40

4

pitution Log w/code Information
' For Job AG5-3377

Lab Sample ID Parameter (Inorquic)fMethod {Organic) Dilution Code
AS337707 8260 20.00 008
AS5337707DL 8260 1000.00 008

6/65

Page: 1
Rept: ANT266R

Dilution Code Definition:

002
Q03
004
005
Q06
007
008
009
010
oM
012
013

sample matrix effects

excessive foaming

high levels of non-target compounds

sample matrix resulted in method non-compliance for an Internal Standard
sample matrix resulted in method non-compliance for Surrogate
nature of the TCLP matrix

high concentration of target analyte(s)

sample turbidity

sample colar

insufficient volume for Llower dilution

sample viscosity

other

H
i
|
L
i
|
i
i
i
I
i
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DATA COMMENT PAGE

ORGANIC DATA QUALIFIERS

ND or U Indicates compound was analyzed for, but not detected at or above the reporting limit.

J

Indicates an estimated value. This flag is used either when estimating a concentration for
tentatively identified compounds where a 1:1 response is assumed, or when the data indicates the
presence of a compound that meets the identification criteria but the result is less than the sample
quantitation limit but greater than zero,

This flag applies to pesticide results where the identification has been confirmed by GC/MS.
This flag is used when the analyte is found in the associated blank, as well as in the sample.

This flag identifies compounds whose concentrations exceed the calibration range of the instrument
for that specific analysis.

This flag identifies all compounds identified in an analysis at the secondary dilution factor.
Indicates presumptive evidence of a compound. Thig flag is used only for tentatively identified compounds,
where the identification is based on the Mass Spectral library search. It is applied to all TIC results.

This flag is used for a pesticide/Aroclor target analyte when there is greater than 25% difference for detected
concentrations between the two GC columns. The lower of the two values is reported on the data page and
flagged with a "P".

This flag indicates that a TIC is a suspected aldol-condensation product.
Indicates coelution.

Indicates analysis is not within the quality control limits.

INORGANIC DATA QUALIFIERS

ND or U Indicates element was analyzed for, but not detected at or above the reporting limit.

Indicates a value greater than or equal to the instrument detection limit, but less than the quan,titétion limit.

Indicates spike sample recovery is not within the quality control limits. '
Indicates the post digestion spike recovery is not within the quality control limits.
Indicates value determined by the Method of Standard Addition.

Indicates duplicate injection results exceeded quality control limits.

Post digestion spike for Furnace AA analysis is out of quality control limits (85-115%) while sample
absorbance is less than 50% of spike absorbance.

Indicates a value estimated or not reported due to the presence of initerferences. .
Indicates analytical holding time exceedance. The value obtained should be considered an estimate.
Indicates analysis is not within the quality contrbl limits. .

Indicates the correlation coefficient for the Method of Standard Addition is less than 0.995.
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Sample Data Packag-e
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ANALYTICAL REPORT
Joo#: R05-5142

STL Pruject#: NY4A9171

Site Name: Envirommental Strategies Corporation
Task: Ithaca Site .

Mr. Brian Silfer
Envirommental Strategies Corp.
5 sullivan Street-

Cazenovia, NY 13035

STL Buffalo

Candace L. Fox
Project Manager

06/06/2005
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STL Buffalo
Current Certifications
STATE Program Cert#/Lab ID
Arkansas SDWA, CWA, RCRA, SOIL 03-054-D/88-0686
California NELAP SDWA, CWA, RCRA 01169CA
Connecticut SDWA, CWA, RCRA, SOIL PH-0568
Florida NELAP RCRA EB7672
Georgia SDWA 056
Hllinois NELAP SDWA, CWA, RCRA 200003
lowa SW/CS 374
Kansas NELAP SDWA, CWA, RCRA E-10187
Kentucky SDWA 90029
Kentucky UST _ UsT 30
Louisiana NELAP CWA, RCRA 2031
Maine SDWA, CWA NY044
Maryland SDWA 294} .
Massachusetis SDWA, CWA M-NY044|
Michigan SDWA _ 9937
Minnesota CWA, RCRA 036-999-337
{New Hampshire NELAP SDWA, CWA 233701
New Jersey ~ SDWA, CWA, RCRA, CLP NY455)
New York NELAP, AIR, SDWA, CWA, RCRA 10026
North Carolina o cwa 411
North Dakota SDWA, CWA, RCRA R-176
Oklahoma CWA, RCRA 9421
Pennsylvania Env. Lab Reg. 68-281
South Carolina RCRA 91013
USDA FOREIGN SOIL PERMIT §-41579
Virginia SDWA 278|
{Washington _ CWA C254|
West Virginia CWA , 252
Wisconsin CWA 998310390




3147

SAMPLE SUMMARY

SAMPLED = = RECEIVED

IAR SAMPLE TD _ CLIENT SAMPIE TD  MATRIX DATE TIME DATE TIME
A5514203 MA-7 40 . WATER 05/19/2005 14:00 05/20/2005 10:00
AR514204 MA-8 40 WATER 05/19/2005 15:00 05/20/2005 10:00
AS514201 SW-01 WATER 05/19/2005 12:30 05/20/2005 10:00
A5514202 SW-01 100 , WATER 05/19/2005 13:15 05/20/2005 10:00

AB514205 TRIP BLANK WATER 05/19/2005 - 05/20/2005 10:00
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METHODS SUMVERY
Jobiff: A05-5142

STL Project#: NY4A9171 ,
Site Name: Envirormental Strategies Corporation

ANALYTICAL
BPARAMETER METHCD
METHOD 8260 - TCL VOLATILE ORGANICS SwW8463 B260
ESC - 8270 - TCL SEMI-VOLATTLE CRGANICS - W - SWe4e3 8270

ESC - METHOD 8082 - POLYCHLORINATED BIPHENYLS - W  SW8463 8082

SW8463 "Tegt Methods for Evaluating Solid Waste Physical/Chemical Methods
(SW846), Third Edition, 9/86; Update I, 7/92; Update IIA, 8/93; Update II,
9/94; Update IIB, 1/95; Update III, 12/96.
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NON-CONFCRMANCE SUMVIARY
Job#: A05-5142
STL: Project#: NY4A0171
Site Name: Envirommental Strateqies Corporation
General Comments

The enclosed data have been reported utilizing data qualifiers (Q) as defined on the
Data Comment Page.

Soil, sediment and sludge sample results are reported on "dry weight" basis unless
otherwise noted in this data package.

According to 40CFR Part 136.3, pH, Chlorine Residual, Dissolved Oxygen, Sulfite, and
Temperature analyses are to be performed immediately after aguecus sample collection..
When these parameters are not indicated as field (e.g. pH-Field), they were not
analyzed inmmediately, but as soon as possible after laboratory receipt.

Sample dilutions were performed as indicated on the attached Diluticn Log. The
ratiocnale for dilution is specified by the 3-digit code and definiticn.

Sampble Receipt Comments

AQ5-5142
Sanmple Cooler(s) were received at the followmg tamperature(s); 2@2.0 °C
All samples were received in good condition.

GC/MS Volatile Data

The spike recovery of the analytes 1,1-Dichloroethene, Benzene, and Trichloroethene in
the Matrix Spike and the analytes 1,1-Dichloroethene and Trichloroethene in the Matrix
Spike Duplicate of sample MA-7 40 exceeded quality control limits. The Matrix Spike
' Blark recoveries were compliant, so no corrective action is required.

GC/MS Semivolatile Data
No deviations from protocol were encountered during the amalytical procedures.
GC Extractable Data

For method 8082, the recovery of surrogate Decachlorchiphenyl in sample MW-7 40 is
outside of established quality control limits due to the sample matrix. The recovery
of surrogate Tetrachloro-m-xylene is within gquality control limits; no corrective
action is required. '

*hkERKEF

The results presented in this report relate only to the analytical testing and
cadition of the sample at receipt. report ~pertaine to only those g les
actually tested. All Sgasl of this I%ort are integral parts of the analytlcal
Therefore, this report ed only in its entirety.



pate: 06/06/2005
Time: 13:42:14

pilution Log wfcode Information
For Job A05-3142

Client Sample ID  Lab Sample ID __ Parameter (Inorganic}/Method (Organic) Dilution ‘Code
MW-7 40 AD514203DL 8260 5.00 ©o8
W=7 40 AS5514203MS 8260 . 5.00 008
Mw-7 40

A55142035D 8260 5.00 008

1
AN1266R

Dilution Code Definition:

ooz
003
004
Q05
006
007
008
009
010
011
012
013

sample matrix effects

excessive foaming

high levels of non-target compounds

sample matrix resulted in method non-coampliance for an Internal Standard
sample matrix resulted in method non-compliance for Surrogate
nature of the TCLP matrix

high concentration of target analyte(s)

sanple turbidity

sample color

insufficient volume for Lower dilution

sample viscosity

other
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DATA COMMENT PAGE

ORGANIC DATA QUALIFIERS

NDor U Indicates compound was analyzed for, but not detected at or above the reporting limit.

J

Indicates an -estimated value. This flag is used either when estimating a concentration for
tentatively identified compounds where a 1:1 response is assumed, or when the data indicates the
presence of a compound that meets the identification criteria but the result is less than the sample
quantitation limit but greater than zero.

This flag applies to pesticide results where the identification has been confirmed by GC/MS.
This flag is used when the analyte is found in the associated blank, as well as in the sample.

This flag identifies compounds whose concentrations exceed the calibration range of the instrument
for that specific analysis.

This flag identifies all compounds identified in an analysis at the secondary dilution factor.
Indicates presumptive evidence of a compound. This flag is used only for tentatively identified compounds,
where the identification is based on the Mass Spectral library search. It is applied to all TIC results.

This flag is used for a pesticide/Aroclor target‘analyte when there is greater than 25% difference for detected
concentrations between the two GC columns. The lower of the two values is reported on the data page and
flagged with a "P". :

This flag indicates that a TIC Is a suspected aldol-condensation product.

Iridicates coelution.'

Indicates analysis is not within the quality control limits.

INORGANIC DATA QUALIFIERS

ND or U Indicates element was analyzed for, but not detected at or above the reporting limit.

JorB

s 2 0 X =

m

*

Indicates a value greater than or equal to the instrument detaction limit, but less than the quantitation limit. -

Indicates spike sample recovery is not within the quality control limits.

Indicates the post digestion spike recovery is not within the quality control limits.
indicates value determined by the Method of Standard Addition.

Indicates duplicate injection resulis exceeded quality control limits. '

Post digestion spike for Furnace AA analysis is out of quality control limits (85-115%) while sample
absorbance is less than 50% of spike absorbance.

indicates a value estimated or not reported due to the presence of interferences.

Indicates analytical holding time exceedance. The value obtained should be considered an estimate.
Indicates analysis is not within the quality contro! limits. .

Indicates the correlation coefficient for the Method of Standard Addition is less than 0.995.
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