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1.0 INTRODUCTION

Stages 1 and 2 of the Remedial Investigation at Emerson Power
Transmission (EPT) were performed in accordaﬁce with a Consent Order issued by the
State of New York Department of Environmental Conservation (NYSDEC) to EPT on
July 13, 1988. The Consent Order incorporates by reference the approved scope of
work for Stage 1 and the May 30, 1989 scope of work for Stage 2, which was
approved by NYSDEC in a letter dated July 11, 1989. The purposes of the Remedial
[nvestigation were to: (1) evaluate the extent of any impacts on the ground water
and subsurface environment around the plant from a release of volatile organic
compouﬁds at the plant, (2) evaluate these impacts with respect to applicable
environmental standards and criteria, and (3) evaluate whether potential receptors
that may be subjeét to impacts exist in the vicinity of the plant. The information
generated from this study and previous studies will form the basis for a Feasibility

Study that will evaluate remedial alternatives for the site, if necessary.

Emerson Power Transmission Company, formerly Morse Industrial
Corporation, manufactures primarily steel roller chain, which is fabricated in a range
of sizes. EPT/Morse has operated at the site since 1906, and is the original owner of
all facilities on the property. EPT/Morse has been a subsidiary of Emerson Electric
Co. since January 1983. Before January 1983, Morse was a division of Borg-Warner

Corporation.
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During early 1987, trichloroethylene (TCE) was detected in batches of
waste oil that were comprised, in part, of oil skimmed from the surface of the water
in the underground fire reservoir at the EPT facility. Subsequent sampling and
analysis by plant personnel revealed that TCE was present in the reservoir water. At
that time it was decided that a more detailed investigation of the reservoir and its

contents was warranted.

As required by law, on February 9, 1987, EPT notified the New York
State Department of Environmental Conservation (NYSDEC) about the existence of the
solvents in the reservoir. EPT then began an assessment of the situation, which
included sampling the liquids and sludges in the reservoir compartments and
examining the concrete walls for leakage. The reservoir was emptied in accordance
with applicable laws and regulations. New York State included the EPT site on its

registry of Inactive Hazardous Waste Disposal Sites in July 1987.

After detailed negotiations, NYSDEC issued a Consent Order that governs
the investigation and possible cleanup of the EPT facility to EPT on July 13, 1988.
This report and the investigations discussed herein are required by paragraphs V, VI,

and VII of the Consent Order.

Based on the detection of TCE in the fire water reservoir at EPT, Radian

conducted a preliminary environmental assessment from February 1987 to July 1987.



The preliminary assessment included sampling numerous points on and
off site and installing five monitoring wells. These activities and associated analytical
results, findings, and conclusions were detailed in the Radian report entitled Prelimi-

nary Environmental Assessment of the Fire Water Reservoir, Morse Industrial

Corporation, Ithaca, New York, dated July 13, 1987.

In the preliminary assessment report, Radian concluded that water and
sludge in the reservoir contained significant levels of volatile organic compounds
(VOCs); thus, the reservoir was one obvious source of VOC contamination at the site.
Radian also concluded that hydraulic communicr;ltion between the reservoir and the
underlying ground-water regime was likely. Ground-water flow at the site is to the
northeast and is strongly influenced by fractures in the bedrock. Analysis of samples
collected on site demonstrated that volatile organic compounds were present in the
overburden (unconsolidated materials), surface water, sediments, and ground water
from wells and seeps, with the highest concentrations detected in samples collected
from the vicinity of the fire reservoir. Radian further concluded that additional

investigation of this area was warranted to verify the source(s) of these compounds on

the property.

1.1 Remedial Investigation Objectives and Scope of Work

Paragraphs V, VI, and VII in the Consent Order issued by NYSDEC to

EPT required EPT to conduct a Remedial Investigation. The Remedial Investigation
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was performed in two stages in accordance with the Work Plans approved by NYSDEC

and referenced in the Consent Order. The central objective of the Remedial

Investigation was to perform investigations of ground water and other environmental

media to assess the potential impact of any contamination at the site on possible

receptors in the area. These investigations continued the characterization initiated

during the preliminary environmental site assessment.

In summary, the four specific objectives of the Remedial Investigation

were 1o:

1)

2)

3)

4)

Collect data to further characterize the geology, hydrogeology, and
chemistry of the site and adjacent area;

Collect data necessary to define the source, nature, and extent of
chemical contaminants in the environment and to describe the
nature of their movement;

Collect data needed to assess the potential human health risks
associated with the chemical releases, both at the site and at the
adjacent properties; and

Collect data to provide the basis for the development, evaluation,
and selection of remedial alternatives, if necessary.

Radian performed the following activities as part of the Stage 1 Remedial

Investigation, as required by the Consent Order and in accordance with the National

Contingency Plan (NCP):

Reviewed and incorporated existing data from previous efforts into
Stage 1 activities;
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. Collected and analyzed soil gas samples from on- and off-site areas
to provide preliminary indicators of potential contaminant
migration; '

. Conducted geologic mapping of bedrock type, and the occurrence
and orientation of fractures and other relevant features in the site
vicinity;

. Drilled, logged, installed, and developed 13 monitoring wells;

. Acquired a suite of borehole geophysical logs from all rock holes;

. Measured water levels in all wells and in the fire reservoir during
fieldwork on site;

. Purged all wells of standing water and collected ground-water
samples for chemical analysis;

. Drilled, logged, and collected samples from 12 soil borings in the
area of the former scrap conveyor and railroad car loading track;

. Collected samples of water from the fire reservoir; samples of
surface water and sediment from three surface drainages; samples
of ground water from on-site wells, off-site wells, and seeps at the
base of the slope; and samples of water from two manholes;

. Performed field permeability (slug) tests in the monitoring wells;

. Analyzed the data obtained and prepared a report describing the
investigation activities, analyses, results, and conclusions; and

. Prepared recommendations for a Stage 2 investigation that would
fulfill the objectives previously set forth.

At the conclusion of Stage 1, the Consent Order and NYSDEC required
that additional data be collected to complete the delineation of the extent of

subsurface impacts from the EPT facility. Radian performed the following activities as



part of the Stage 2 Remedial Investigation, as required by the Consent Order, as

approved by NYSDEC and in accordance with the NCP:

. Evaluated which state and federal standards, criteria, advisories,
and guidance were applicable or relevant and appropriate to the
site;

. Performed a more focused and in-depth examination of plant

chemical handling and housekeeping practices to clarify possible
sources of contaminants detected in environmental media on and
around the site;

. Installed additional monitoring wells to better define the lateral
and vertical extent of contaminants in ground water;

. Conducted additional monitoring of the fire reservoir, and
additional sampling and analysis of ground water, seeps and pipes,
surface water, sanitary sewers, water supply, and bedrock;

. Conducted limited additional sampling and analysis of soils for
total petroleum hydrocarbons (TPHs) and polychlorinated
biphenyls (PCBs) from the scrap conveyor/loading area; and

. Evaluated instances in which contaminant concentrations exceed
the applicable, relevant, or appropriate federal and state standards.

Proposed Work Plans discussing the specific study objectives, data
collection and analysis methods, and quality assurance procedures for each stage were
submitted to NYSDEC for its review and approval. The final versions of the Work
Plans, revised in accordance with NYSDEC’s comments and ultimately approved by
NYSDEC, were incorporated by reference into the Consent Order and were included as

an attachment thereto. (See the Revised Work Plan for the Stage 1 Remedial



Investigation Program (dated May 5, 1988) and the Revised Work Plan for the

Stage 2 Remedial Investigation (dated May 30, 1989).

1.2 Applicable Environmental Standards and Criteria

As required by the Consent Order, environmental data obtained from the
Remedial Investigation has been evaluated against applicable or relevant and
appropriate environmental standards. NYSDEC indicated that the standards applicable
to EPT are those for ground water classified as drinking water supply (Class GA) as
promulgated in 6 NYCRR, Part 703. NYSDEC has provided EPT with the Division of
Water's Technical and Operational Guidance Series for Ambient Water Quality
Standards and Guidance Values (TOGS) that surnmarize the Part 703 standards for
Class GA ground water. Tables 1-1 and 1-2 summarize the TOGS that exist for Class
GA ground water for some of the compounds of interest in ground water. (All tables

and figures for Section 1.0 are presented at the end of Section 1.0.)

The data obtained during the Remedial Investigation has been
compared with the TOGS pursuant to NYSDEC's directive. (This evaluation is
discussed in Section 4.0.) However, EPT does not believe that classification of ground
water underlying the site as drinking water supply is appropriate given the low-
yielding nature of the bedrock aquifers underlying the site, and given the current use
of a municipal water supply system in all areas around the site. The Tompkins

County Health Department (R. Ewald, October 13, 1989) has confirmed that all City
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of Ithaca residents obtain their drinking water supply from the Ithaca Reservoir in Six
Mile Creek. The municipal system also serves locations upgradient of EPT in the
Town of Ithaca. There are no existing records of past water supply wells in Ithaca.

| Further, EPT does not believe that the system underlying the site is properly termed a

"ground water."

1.3 Site History and Operations

The site history is based on information available from employee
interviews and plant files that cover the pést 20 years. Reconstruction of past
operations at the site indicates that on-site activities have included metal stamping,
solvent degreasing, purification of spent TCE by distillation, copper plating, cadmium

plating, and wire drawing.

Interviews with plant personnel indicate that Borg-Warner’s automotive
division operated a large number of metal stamping machines in the "507" area
located inside the main plant building, just south of the fire water reservoir. One
estimate indicated that at least 60 metal piercing and blanking machines were
6perated in this area from the early 1950s until 1977, when these operations were
moved. The area also reportedly included a metal scrap conveyor and several solvent

degreasers installed in the early 1960s.



In the early 1950s, the metal stamping machines may have operated
without oil drip pans underneath the machinery, allowing spillage of oil onto the floor
. surrounding the machines. Solvents were periodically applied to the concrete floor
with mops to remove accumulated build-up of residual oil. This practice provided the
potential for solvents to seep through the concrete floor through visually apparent
cracks or drilled holes that existed in the slab. Solvents from floor cleaning and
routine maintenance of the degreasing units may also have been disposed via floor

drains that were connected to the sanitary sewers.

In the 1960s, a steam-heated solvent distillation unit was reportedly
installed to allow reuse of TCE from the degreasers in the "507" area. Interviews with
plant personnel indicated that between 1970 and approximately 1978, spent TCE was
recovered for reuse, in all likelihood, by distillation on site. A small batch distillation
unit was installed in 1970 and was replaced by a larger still in 1973. Subsequently,
the larger still was apparently removed. No documentation was found regarding the
removal and disposal of the still or of any waste matenials or by-products resulting
from its operation. No usage of TCE after 1978 has been documented. [t is known

that all such usage had ceased by 1983.

A solvent degreaser was also located in area "116," the chain assembly
area, on the ground floor of the western section of the main building. At one time,
solvent reportedly leaked from the degreaser into the heating/cooling system and was

subsequently released into a series of manholes and then to the sanitary sewer. The
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installation date of this unit and 1.:he date the leak occurred is not known. The leak
was repaired and the solvent release to the sanitary sewer was eliminated. In 1986,
the pipe connecting the degreaser to the manholes was removed and the manholes
were pumped out and cleaned. Currently, the used solvents from the degreaser,
primarily 1,1,1-trichloroethane (1,1,1-TCA), are drummed and disposed off site by a

contractor.

Five in-ground oil quenching tanks were reportedly located in the main
plant building, north and east of the "507" area. These tanks were cylindrical with an
approximate diameter of 4 feet and a height of 20 feet. Large baskets containing
metal parts to be quenched were lowered into the oil tanks and allowed to cool. Four
of the five tanks have been taken out of service and are reportedly no longer
accessible. The fifth tank is currently still in use. No inventory of the quench oil in
the tank was maintained, and additional oil was added as it was consumed by the

cooling operations. No leaks are known to have occurred from any of the tanks.

The copper plating operation was active for about 15 years, from 1967
to November 1982. This operation used copper cyanide and involved cleaning metal
parts with water and soap, and etching with acid prior to plating. The cadmium
plating operation was active from about 1960 to 1975, and involved essentially the
same elements as the copper plating operation. A wire mill operated for ap-

proximately 15 years, from 1969 to early 1984. Wire pins were made for roller chain
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in a process that involved acid pickling and cleaning with phosphate soap before

plating.

Current operations at the facility include metal stamping, heat treating,
oil quenching, parts washing (using both alkaline cleaning solutions and organic
halogenated and non-halogenated solvents), and final product assembly. Since 1983,
metal stamping and steel roller chain assembly have been the primary operations.
These manufacturing operations generate waste oil. Waste oil is stored on site in
drums and in bulk containers for less than a month, and is then removed as a non-

hazardous material by a commercial waste oil handling service.

Fluids used in present operations consist of machine oils and solvents.
Two types of machine oil are used: a water-based synthetic lubricant called "Vantrol
293" and an oil-based substance called "Five Sta_r". Solvents currently used at the
facility include mineral spirits (non-halogenated, non-aromatic, petroleum-derived sol-
vents) purchased from Safety Kleen Company; a Freon degreaser purchased under the
trade name "TMC;" 1,1,1-trichloroethane (TCA), purchased under the trade name
"chloroethene;" and methyl ethyl ketone (MEK). Trichloroethane has been used on
site for the past 17 years (since 1973), while MEK has been used in small quantities
for electron beam welding from 1983 to the present. All spent solvents are currently

manifested by EPT as hazardous waste and are reclaimed off site.
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Solvents which were used before 1983, but not used since that time,
include trichloroethylene (TCE) and "Safe-Tee Solvent F.0.-128," a commercially
available mixture of aliphatic and chlorinated compounds, including methylene
chloride (CH,Cl,) and tetrachloroethylene (PCE). Safe-Tee Solvent F.0.-128 was used
for 10 years, from 1973 to 1983. A document search revealed that the earliest relcord
documenting the use of TCE was from 1967, and it was known to be used extensively
until approximately 1978, when documentation of its use is no longer found. The
peak usage of TCE was reported to l;ave been 1,200 gallons per week from 1976

through 1978.

1.4 Physical Setting

The EPT plant occupies approximately 94 acres located adjacent to
Highway 96B in Ithaca, New York. The property straddles the southern boundary
between the city of Ithaca and the town of [thaca, in Tompkins County (Figure 1-1).
The surface of the property slopes toward the northwest. Elevations on site range

between 450 and 720 feet above mean sea level.
The EPT site is located in the Oswego River basin (Crain, 1974).

Surface water from the vicinity of the property drains into Six Mile Creek, which in

turn drains into Lake Cayuga and eventually into Lake Ontario.
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1.5 Regional Geological Setting

The EPT plant is located in the Finger Lake Region of the Appalachian
Plateau province of the Appalachian basin. Figure 1-2 shows a generalized geological
map of the Lake Cayuga area, which is part of the Finger Lake Region (Rickard and
Fisher, 1970). Strata in this region consist of sedimentary rocks that are folded by

broad, east-northeast-trending open folds (Wedel, 1932).

Glacial deposits in the Finger Lake Region consist of till, lake, and
outwash deposits (Coates, 1974). Till consists of poorly-sorted, unstratified
(unlayered), well-compacted clay with minor amounts of silt, sand, pebbles, and
cobbles. Generally, till dominates on the hilltops and hillsides, is thinner than 100
feet, and in many areas is less than 10 feet thick. Glacial lake and outwash deposits
consist of well-sorted, stratified (layered) sediment of either thin bedded silt and clay
or of gravel and sand pockets surrounded by silt or clay, respectively. Glacial lake
and outwash deposits dominate in the valleys and have been reported to be in excess
of 1,000 feet thick in some areas. Outwash is typically much more permeable and

thus yields greater amounts of ground water than does till.

Bedrock in the Finger Lake Region is comprised of Devonian-age
sedimentary rocks covered in places by glacial deposits (Richard and Fisher, 1970).
Surface exposure of these sedimentary rocks is sparse and is generally confined to

road cuts or steeply sioping hillsides. The dominant bedrock lithology is siltstone,
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with lesser amounts of shale, and minor amounts of limestone. Figure 1-3 shows a

generalized stratigraphic column for the Ithaca area.

Fractures are visible in nearly every exposure of bedrock in this region.
The variation in trend and in morphology of individual fractures present in the Finger
Lake Region, and specifically in the Ithaca area, has been studied in detail by Sheldon
(1912), Parker (1942), Engelder and Geiser (1980), Podwysocki {1982), and Engelder
(1986). These studies showed that these fractufes have two consistent orientations.
One set of fractures trends north-northwest and the other trends east-northeast. The
studies indicate that these fracture sets are present throughout the entire bedrock

sequence.

Although few faults are apparent in the surficial strata, Podwysocki, et
al. {1982) showed that many north-south and north-northwest-trending linear stream
segments correspond to strike slip faults that displace folds at depth. Moreover,
Sheldon (1912) showed that thrust faults of minor displacement are present in

outcrops in areas near I[thaca.
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1.6 Report Organization

The remainder of this report describes in more detail the activities listed
in the preceding section and discusses the results of the two stages of Remedial
Investigation, as shown below:

. Section 2.0 summarizes the activities performed during the site
investigation programs.

. Section 3.0 presents the current understanding of site geology and
hydrogeology.
. Section 4.0 presents the analytical results and the relevant

findings regarding site chemistry.

. Section 5.0 presents conclusions regarding site geology,
hydrogeology, and chemistry.

. Section 6.0 provides references.

Accompanying appendices provide details of investigation activities and
copies of analytical data reports. These discussions are supplemented by the previous
environmental assessment report, as well as by the Work Plans prepared for Stages 1
and 2, which provide additional information and details about the site and about the

problem being investigated.
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TABLE 1-1. NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND

GUIDANCE VALUES (TOGS)® FOR VOLATILE ORGANIC COMPOUNDS

AND POLYCHLORINATED BIPHENYLS

Guidance Value (ug/L)

Standard (ug/L)
Water Supply
Classification AP GA:

Compound

Trichloroethylene 10

Trans-1,2-
Dichloroethylene

Benzene ND¢
1,1-Dichloroethane

Vinyl Chloride 5.0
Chloroform 0.2 100
1,1-Dichloroethene

Total Xylenes

Methylene Chloride

1,1,1-Trichloroethane

Bromodichloro-
methane

Tetrachloroethylene

Toluene

1,2-Dichloroethane 0.8
Polychlorinated Biphenyis 0.01 0.1

*Technical and Operational Guidance Series.

*Applicable to drinking water supply (surface water).
cApplicable to drinking water supply (ground water).

!Not detectable.
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A

50

1.0
50

0.3

0.07
50
S50
50

50

0.7

50

GA®

50

50

0.07

50

50

50

50

0.7

50

0.8



TABLE 1-2. NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND
GUIDANCE VALUES (TOGS)* FOR METALS AND INORGANIC COMPOUNDS

Standard (ug/I.)
Water Supply
Classification Ab GA:
Compound
Antimony
Arsenic 50 25
Barium 1,000 1,000
Beryllium
Cadmium 10 10
Chromium 50 50
Copper 200 1,000
Iron 300 300
Lead 50 25
_Magnesium 35,000
Manganese 300 300
Mercury 2 : 2
Selenium 10 20
Silver 50 50
Thallium
Zinc 300 5,000
Cyanide 10 200

*Technical and Operational Guidance Series.

bApplicable to drinking water supply (surface water).
Applicable to drinking water supply (ground water).
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Age

Geological Unit

Pleistocene

Outwash and Till

Devonian

(Sonyeo Formation

/ lthace Member

Renwick Shale Member
Genesee Formation Sherburne Flagstone Member
Pen Yan Shaie Member

Genesee Shale Member

Tuily Formation

Note: The outwash and till unconformably overlie the Sonyea
and Genesee Formations in the Ithaca area. The
genologic discussion in the text is confined to the Genesee
Formation because the project site lies entirely within

this unit.

In the Ithaca area, the Genesee Formation is

approximately 950 feet thick.

Figure 1-3.

A Portion of the Upper Devonian Stratigraphic Column

for the Ithaca Area (Modified after Dewitt and Coltan, 1978)
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SECTION 2.0



2.0 SUMMARY OF SITE INVESTIGATION PROGRAM

All site investigation activities were conducted according to the
specifications and protocols detailed in the Consent Order, the Stage 1 and Stage 2
Work Plans, and the Revised Sampling and Analysis Plan. This section discusses any
modifications to field procedures (approved by NYSDEC) and provides additional
details on actual protocols used during the investigation. All tables and figures for

Section 2.0 are presented at the end of Section 2.0.

2.1 Soil Gas Sampling and Analysis

Soil gas sampling and analysis is used as a screening technique to
identify volatile constituents and to approximate the extent of contamination in soils
and shallow ground water. This technique does not provide direct sampling of soils
and ground water, and is suitable only for chemical species that will volatilize in the
vadose (unsaturated) zone, such as chlorinated solvents. Moreover, there is not
always a direct correlation between concentrations of such constituents in soils and
ground water and concentrations of such constituents measured in soil gas. The
screening results must be confirmed by direct sampling of soils and ground water
before the data generated can be used to reliably estimate the extent of subsurface
contamination. The methods used for sampling and analyzing soil gas are detailed in

Appendix A.



The soil gas surveys of the EPT plant property and surrounding area
required by NYSDEC were conducted in two phases. On August 10 and 11, 1987, at
the request of NYSDEC, a preliminary soil gas survey of selected areas of the site was
performed. The sole objective of this study was to evaluate whether any contaminants
that could be leaving the EPT property could be placing the residents of houses just

northeast of the plant at risk.

In the preliminary survey, fifty-two soil gas samples were collected at
intervals along four lines labeled A, B, C, and D (Plate 1) (Plate 1 is located at the
end of the report text). Line A was located upgradient of the plant to serve as an
indication of background levels. Lines B, C, and D were located directly downgradient
of the plant and the New York State Electric and Gas Corporation (NYSEG)
substation. The samples were analyzed for vinyl chloride (VC); methylene chloride
(CH,Cl,); trans-1,2-dichloroethylene (trans-1,2DCE); 1,1-dichloroethane (1,1-DCA);
trichloroethylene (TCE); toluene; Xylene; and tetrachloroethylene (PCE). The
analytical results of this preliminary survey are summarized in Section 4.1, and a

detailed report of the results is provided in Appendix A.

A more extensive soil gas survey was performed at the site during
November 17 - December 7, 1987, as part of the Remedial Investigation. This study

was designed to provide screening data on the possible extent of subsurface



contamination in the vicinity of the EPT plant. The specific objectives of this survey

were to:

K&
)
3)

@)

Estimate the boundaries of the vapor plume(s), if any;
F.ovide data to refine the siting of ground-water monitoring wells;
Evaluate the extent of contaminant migration off site, if any; and

Aid in the identification of subsurface contamination source(s), if
any.

For this more extensive survey, 118 soil gas samples were collected at

intervals along five lines and at individual locations around the plant, as approved by

NYSDEC (Plate 1). One line of samples also was collected during this survey to

represent background conditions. This line, also designated Line A, was located on

the southeast side of the plant in the vicinity of the Line A used during the

preliminary soil gas survey at the site. The remainihg downgradient survey lines were

labeled D, E, F, and G. In addition, 13 soil gas samples were taken at individual

locations not on the survey lines, but within the soil gas survey area. All soil gas

sample locations are shown on Plate 1. All samples, including quality control samples,

were analyzed for 1,1,1-trichloroethane (1,1,1-TCA); CH,Cl,; cis-1,2-dichloroethylene

(cis-1,2-DCE); 1,1-DCA; TCE; benzene; toluene;'xylene; and PCE. The analytical

results of this more extensive survey are summarized in Section 4.1, and copies of the

analytical data are provided in Appendix A.



2.2 Geologic Mapping

As part of the Remedial Investigation, Radian developed a conceptual
model of the geology of the site to describe the lithology and structural configuration
of the strata and the nature of the fractures in bedrock at the site. This was done to
examine those subsurface features that potentially control entry of contaminants into
and migration of contaminants within the subsurface environment. Geologic mapping
in the field was used to obtain the necessary information on bedrock type and occur-

rence of fracturing, features that likely influence the movement of ground water.

The orientation and nature of joints present in the bedrock outcrops
were investigated in the field at 16 locations on and around the EPT property
(Figure 2-1). Appendix B presents a detailed discussion of the locations investigated,

methods used, and observations made in the field.

The occurrence of partings, as well as joints, in the bedrock was
investigated by examining the rock cores obtained during the drilling of monitoring
wells. Appendix C presents a detailed discussion of the cores obtained, the methods
used to log the cores, the features observed in the cores, as well as copies of the core |
logs. Section 3.0 presents a detailed diséussion of the site geology and the

significance of these bedding plane partings and joint sets.
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2.3 Drilling and Installation of Monitoring Wells

A total of 23 monitoriné wells have been installed on the EPT property
and its vicinity. Five wells were installed during the preliminary assessment and
existed at. the start of the Remedial Investigation. During the Remedial Investigation,
in accordance with the Stage 1 and Stage 2 Work Plans referenced in the Consent
Order, 18 monitoring wells were installed on the EPT property and on several

adjacent off-site locations (Figure 2-2, Plate 1).

The locations of the Stage 1 and Stage 2 wells were selected after review
of known site characteristics and soil gas survey results, and were modified in the field
where necessary (with the approval of NYSDEC) to avoid access, utility, and other
problems. The well locations were selected to enable collection of data on the
potential areal extent of contamination and on the relevant physical and hydraulic
characteristics of the potentially affected area. The finished depths of these wells were
selected to represent three generalized depth zoﬂes in the materials underlying the
site, and to provide additional information on the depth of vertical contaminant
migration and the variation of physical and hydraulic aquifer characteristics with

depth.

Wells designed to sample ground water in the overburden were the
shallowest wells installed. These were designated by well numbers MW-__-25. (MW-_

is keyed to a location (see Plate 1), while the latter part of the number (-25) refers to
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the expected maximum depth of the well in feet below ground surface.) The actual
finished depths of the overburden wells were less than 25 feet. Wells also were
installed to sample ground water near the top of bedrock. These wells were
designated MW-__-40, using the same nomenclature. The actual finished depths of

the shallow bedrock wells ranged from 38 to 48 feet.

Wells also were installed to sample ground water at an intermediate
depth in bedrock approximately 100 to 150 feet below ground surface. These wells
were designated MW-__-100 or MW-3-150. The actual finished depths of the
intermediate bedrock wells were approximately 100 feet for wells MW-__-100 and ap-
proximately 150 feet for well MW-3-150. Well numbers MW-1, MW-2, MW-3-31
(formerly MW-3), and MW-4 were shallow bedrock wells existing at the start of the
Remedial Investigation. Well number MW-3-13 (formerly MW-3s) was an existing
shallow overburden well. A detailed discussion of the rationale for well locations and

depth selections can be found in the Revised Work Plan for the Stage 1 Remedial

Investigation Program (dated May 5, 1988) and the Revised Work Plan for the Stage-2

Remedial Investigation (dated May 30, 1989}, prepared by Radian Corporation, and

attached to the Consent Order.

2.3.1 - Borehole Drilling and Rock Coring

Drilling was performed by Empire Soils Investigations, Inc., under

Radian’s supervision, using hollow stem augers, a tri-cone roller bit with both water
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and air rotary, and NX (3-inch) core barrels. All borings and rock cores were logged
in detail by Radian geologists. A discussion of drilling methods and copies of the

boring logs and core logs are presented in Appendix C.

Several changes to well locations were made and approved by NYSDEC
at the initiation of the Stage 1 study. The locations of wells MW-5-25, MW-5-40,
MW-13-25, and MW-15-40 (all located on the driveway on the north side of the main
plant building, as shown on Figure 2-2) were modified slightly to avoid numerous
utility corridors in the driveway. The location for well MW-8-40 also was moved to
the middle of the plant access road to avoid overhead utility lines at that location
(Figure 2-2). The locations for wells MW-7-40 and MW-16-100 were modified
because of the lack of physical access on the northeast side of South Cayuga Street,

and the need to provide clear access to the NYSEG substation (Figure 2-2).

In addition, changes to well locations for MW-9-40 and MW-9-100 were
made and approved by NYSDEC at the initiation of the Stage 2 study. The locations
for these wells were modified because of the lack of physical access on the southeast

corner of the intersection of South Cayuga Street, and the EPT access driveway

downhill from the plant.
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2.3.2 Well Installation and Development

The 18 Stage 1 and Stage 2 monitoring wells were installed in boreholes
drilled to three depth ranges. Three shallow monitoring wells, ranging in depth from
-approximately 11 to 18 feet, were installed in the overburden. Nine shallow bedrock
monitoring wells, ranging in depth from appro:dinately 38 to 48 feet, were installed in
the top of the bedrock. Six intermediate depth monitoring wells were installed in the

bedrock, five to a depth of 100 feet and one to a depth of 150 feet.

Three different configurations of well construction were used to address
differing considerations at each depth range. A typical well construction for
overburden monitoring wells installed at the EPT site is shown in Figure 2-3. A
typical well construction for shallow bedrock wells installed at EPT is shown in
Figure 2-4, and for intermediate depth bedrock wells installed at EPT in Figure 2-5.
Appendix D presents a sumrﬁary of the specifications of each well completed, including
the five wells installed during the preliminary environmental assessment. Appendix D
also includes both a discussion of the well construction techniques used at the site and

copies of the well completion logs.

Several wells were drilled at greater depths than originally planned, with
“the approval of NYSDEC. Well MW-15, originally planned to be a shallow overburden
well, was deepened because ground water was not encountered in the overburden.

Wells MW-8-40 and MW-17-40 also were deepened slightly to ensure a sufficient
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length of open interval below the first encountered water, and to ensure that the

depth zone of interest would be monitored at these locations.

Based on the detection of contaminants of concern in the ground-water
sample from well MW-3-100, the borehole for well MW-3-150 was cored down to a
depth of 175 feet below the ground surface, with NYSDEC’s concurrence.
Examination of the rock core from this boring revealed no apparent fracture porosity

below a depth of 150 feet. The well was screened from a depth of 130 to 150 feet.

All monitoring wells were developed following completion. Many of the
on-site wells were pumped dry during development. Water extracted during this
process was placed in 55-gallon drums adjacent to the wellhead for storage, until a
decision could be made on final djSposition based on the results of sample analysis.

Additional details of well construction and development are presented in Appendix D.

2.3.3 Borehole Geophysical Logging

Geophysical logging of uncased and cased boreholes was used to
investigate the physical characteristics of the bedrock underlying the site. In addition,
the information obtained was used to correlate lithologic and structural features
between borehole locations. Because the data is obtained in situ, at depth within the
borehole, it can provide more direct and detailed information on the subsurface than

is available from surface investigation methods. A variety of borehole geophysical logs
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were used to examine several different characteristics of the formation, such as
lithology, fracture occurrence, ground-water flow, and other characteristics. As
logging tools were lowered into the borehole, their depth positions were recorded on

paper in conjunction with the measurements generated at those depths.

For boreholes or uncased wells, logging included caliper, gamma,
neutron, density, temperature, ﬂuid conductivity, resistivity, resistance, and
spontaneous potential logs. For cased wells, logging included gamma and neutron
logs. Appendix E describes the types of logs that were run in boreholes at the EPT
site, provides copies of the logs, and discusses their use in interpreting subsurface
characteristics. The results of the borehole geophysical logging have been incor-

porated into the understanding of site geology discussed in Section 3.0.

2.4 ~ Sample Collection and Analysis

All samples were collected, handled, and transferred according to the
specifications and protocols detailed in the Stage 1 and Stage 2 Work Plans, and the
Revised Sampling and Analysis Plan. The following subsections provide supplemental
details on sampling protocols used in the field. Chain-of-custody procedures were
followed throughout the sampling and analysis effort. Table 2-1 summarizes the
analyses performed for each type of sample, in accordance with the Stage 1 and
Stage 2 Work Plans and the Revised Sampling and Analysis Plan. Appendix G.

presents more detailed information on analyses performed on each individual sample.
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2.4.1 Ground-Water Sampling and Analysis

During the Stage 1 investigation, two ground-water samples were
collected from well MW-3-100 (the first well completed during the Stage 1
investigation) on July 8, 1988 and on July 16, 1988, for immediate analysis of vola-
tile organic compounds using EPA Methods 601 and 602. The results were obtained
within 48 hours to provide guidance on the final depth of the well designated MW-3-C
in the Stage 1 Work Plan (installed as MW-3-150). The first sample was collected
after the well was developed and then purged with a teflon bailer. The second sample
was collected using a teflon bailer, after well development and purging with an air

displacement pump, to provide a quality assurance check on the first set of resulits.

During the Stage 1 investigation, between August 8 and 16, 1988,
ground-water samples were collected from all 13 wells installed during Stage 1, as
well as from the five wells installed during the éreliminary assessment, after the wells
were developed with an air displacement pump and after a dedicated stainless
steel/teflon bladder sampling pump was installed in each well. Water level
measurements were taken using a chalked metal tape calibrated in one hundredths of
a foot. Before sample collection, the wells were purged, using the dedicated bladder
pump, of a minimum of three well volumes or until they went dry. Well MW-17-40
was purged using a dedicated purge pump, due to the large volume of standing water
in the well. To monitor stabilization, pH and specific conductivity measurements were

taken during the purging process.

2-11



During the Stage 2 investigation, between September 13 and 18, 1989,
ground-water samples were collected from all five wells installed during Stage 2, as
well as from 17 of the 18 existing wells installed during the preliminary assessment
and the Stage 1 investigation. One of the existing wells, MW-6-100, was dry during
this time; therefore, no samples could be collected from this well. Samples were
collected after the new wells were developed and after a dedicated stainless
steel/teflon bladder sampling pump was installed in each well. Four of the new wells
were developed with an air displacement pump, and one new well, MW-5-100, was
developed using a teflon bailer. Water level measurements were taken using an
electronic water level probe calibrated in feet, and a fiberglass tape calibrated in one-
hundredths of a foot. Measurements were taken to the nearest five one-hundredths of
a foot. Before sample collection, the wells were purged of a minimum of three well
volumes or until they went dry. A dedicated bladder pump was used to purge each

well.

Following recovery, all wells were sampled within 24 hours of purging
using the dedicated bladder pump, with some exceptions. Several wells (MW-3-31,
MW-5-25, and MW-16-100) were sampled over a 48-hour period due to insufficient
recovery in a 24-hour period to provide the required sample volume for all the
specified analyses. All sample containers were filled directly from the teflon-lined
discharge tube of the bladder pump. Samples were shipped to the laboratory for

analysis, as listed in Table 2-1 and in Appendix G.
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At the conclusion of the Stage 2 investigation, on November 2, 1989,
seven of the existing wells were resampled. Ground-water samples were collected
from the four wells in the MW-3 well cluster and from the three wells in the MW-5
well cluster to evaluate the validity of the initial Stage 2 results for these wells. The
samples were collected using procedures consistent with those described above for
Stage 2. Each sample collected during this effort was split at the time of collection
and was analyzed by two different laboratories to provide a greater degree of
confidence in the results. The analytical data for the ground-water samples and their

significance are presented and discussed in Section 4.3.

During Stage 1, sample pH, specific conductivity, and temperature
measurements were recorded at the time of sample collection using a portable
combination pH/conductivity meter and a digital temperature probe. During Stage 2,
sample pH and specific conductivity were measured in the laboratory upon receipt of

the samples. These measurements are presented in Appendix G.

2.4.2 Soil Sampling and Analysis

In accordance with the Stage 1 and 2 Work Plans, part of the EPT
property was sampled for the suspected presence of oil contamination in soil
(Figure 2-6). The area sampled is an inactive scrap loading area used from 1955 until

the early 1970s (during the operation of the plant by a prior owner). Oily metal
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scrap was loaded into railroad cars on the track that runs through this area. Oil from
this scrap is known to have escaped onto the ground and to have accumulated in a

catch basin on South Cayuga Street.

Between July 19 and 22, 1988, and on September 12, 1989, soil samples
were collected from the scrap conveyor/railroad track loading area and tested for
contamination by oil and/or polychlorinated biphenyls (PCBs). A total of 15 bore-
holes (shown in Figure 2-6) were drilled down to the top of the bedrock in this area
using the hollow stem auger method discussed in Appendix C. The boring logs for
locations B-1 through B-15 are included in Appendix C. A total of 17 soil samples
and two duplicate soil samples were selected for analysis. These soil samples were
selected by the Radian geologist to represent both areas and zones of suspected oil
contarqination as well as areas potentially free of contamination, based on visual
evidence of the presence of oily substances in the samples. The analytical results for

the soil samples are presented and discussed in Section 4.8,

2.4.3 Other Sampling and Monitoring

In accordance with the Stage 1 and Stage 2 Work Plans, the following

samples also were collected during the Remedial Investigation:

. Surface water and sediment samples from three surface drainages
in the vicinity of the property;

. Surface water samples from three locations along Six Mile Creek;
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. Ground-water samples from flowing seeps and pipes downgradient

of the plant;
. Water samples from the fire water reservoir;
. Water samples from two sanitary sewers and one storm drainage

culvert draining the property; and

. Water samples from the municipal water supply at the plant.

Surface Water and Sediment

As requested by NYSDEC, surface water and sediment samples were
collected from an upstream and a downstream location in each of the three unnamed
surface drainages between July 18 and 20, 1988. Sampling locations on the unnamed
surface drainages were labeled SW-__ UP to represent locations at the upstream end of
the drainage being sampled. Locations SW-1 UP and SW-2 UP also are upstream of
the plant and are representative of background conditions in the streams. SW-3 UP
represents the upstream end of the drainage, all of which is located downgradient of
the plant. Similarly, sampling locations were labeled SW-_ DOWN to represent three
locations at the downstream end of the drainage, all of which also are located
downstream of the plant. Sampling locations were staked, mapped, and photographed

for futitre reference.

Surface water samples were collected from three locations along Six Mile

Creek on September 13, 1989 (see Plate 1). These samples were collected from
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upstream, mid-point, and downstream locations along Six Mile Creek. The upstream
sampling location is upstream of any known drainage from the plant, and is
representative of upgradient conditions in the stream. The mid-point sampling
location is directly downstream of the storm sewer outfall draining the plant area.
The downstream sampling location is located near the Geneva Street bridge,

downstream of the plant’s drainage area.

Surface water samples were collected by immersing the sample bottles in
the stream unti] they were full. In the unnamed drainages, a sediment sample was
collected from the same location, following collection of surface water, using a
dedicated steel spoon to scoop material into the. appropriate sample container. Surface
water and sediment samples were sent to the laboratory for analysis as listed in
Table 2-1 and in Appendix G. The analytical results for the surface water and

sediment samples are presented and discussed in Section 4.5.

Seeps and Pipes

Provisions were made in the Stage 1 and Stage 2 Work Plans to collect
samples from a maximum of 10 seep locations and from pipes in the retaining wall.
The volume of ground water flowing from potential seep and pipe locations
downgradient of the plant depends on seasonal variations in the ground-wéter regime
underlying the site. During the Stage 1 sample collection period, on July 18, 1988,

three ground-water seeps downgradient of the plant (labeled D, E, and G on Plate 1,
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consistent with locations used during the preliminary assessment) were found to be
flowing. During the Stage 2 sample collection period, on September 12 and 14, 1989,
four ground-water seeps downgradient of the plant (labeled D, E, G, and H on

Plate 1) were found to be flowing. Seep F, which is the designated sampling point for
EPT’s SPDES permit, was not flowing during either the Stage 1 or the Stage 2
sampling periods. Samples were collected from these locations by allowing the

flowing water to run directly into the sample containers.

Only one pipe was found to be flowing during both the Stage 1 and the
Stage 2 sample collection periods. This pipe was designated Pipe 6, and was sampled
on September 15, 1989 by allowing the flowing water to run directly into a 1-liter
glass sample container attached to a rod of sufficient length to reach the end of the
pipe. The sample containers for volatile organics analyses were filled from the 1-liter
glass container. The 1-liter glass container was ’then refilled for petroleum
hydrocarbon analysis. No other ground-water seeps or flowing pipes were apparent in
the vicinity of the plant. The seep and pipe samples were shipped to the laboratory
for analysis as listed in Table 2-1 and in Appendix G. The analytical results for the

seep and pipe ground-water samples are presented and discussed in Section 4.3.

Fire Water Reservoir

As noted earlier, the fire water reservoir was emptied in accordance with

applicable laws and regulations. Some water has collected in the reservoir since it
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was emptied and cleaned in early 1987. Water levels in the reservoir were measured
at least weekly during each of the two stages of Remedial Investigation fieldwork.
Samples of water were collecteﬂ from the reservoir compartments during both stages
of the Remedial Investigation to examine the results of past cleanup efforts and to

compare contaminant levels with ground water from the surrounding wells.

During Stage 1, on July 19, 1988, there was approximately 4 feet of
water in the reservoir, and water samples were collected from both compartments of
the fire reservoir. During Stage 2, on September 12, 1989, there was approximately
5 feet of water in the reservoir, and water samples were again collected from both
compartments. These samples were collected by lowering a dedicated 1-liter bottle on
a dedicated length of rope into each compartment of the reservoir. The sample
containers were filled from the 1-liter bottle and were analyzed as specified in
Table 2-1 and in Appendix G. The analytical results for the fire water reservoir

samples are presented and discussed in Section 4.4.

Sanitary Sewers

EPT has a municipal wastewater discharge permit which allows it to
discharge wastewater from its laboratories and wastewater treatment system to the
sanitary sewer connected to the City of Ithaca publicly-owned treatment works
(POTW). Under the terms of its permit, EPT has been assigned discharge limits for oil

and grease, pH, and 1,1,1-TCA. Samples of water were collected from two sanitary
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sewers that carry discharge from the plant (Plate 1) to evaluate the possible source(s)
of elevated concentrations of VOCs in soil gas obtained from locations close to the

sewers.

Manholes at the head of South Cayuga Street and Turner Place were
used to gain access to and sample surface water and sediment from the two sanitary
sewers. Water samples were collected by lowering a dedicated 1-liter bottle into each
sewer location. The sample containers were then filled directly from the 1-liter bottle.
No sediment was present in the sewers at these locations at the time of sample
collection; therefore, no sediment samples were obtained. Two sets of water samples
were collected on July 22, 1988 (Stage 1), and on September 12, 1989 (Stage 2).
The laboratory subsequently reported the breakage of one of the Stage 1 sample con-
tainers from the Turner Place sampling location. A second set of water samples was
collected from Turner Place on August 16, 1988 for Stage 1 analysis (Table 2-1 and
Appendix G). The analytical results for the sanitary sewer samples are presented and

discussed in Section 4.6.

Storm Drainage

Water samples were collected from a storm drainage culvert near the
head of South Cayuga Street on September 12, 1989. This culvert receives water
from the permitted State Pollution Discharge Elimination System (SPDES) discharge

for EPT and was sampled to evaluate the possible source of elevated concentrations of
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VOCs in soil gas obtained from locations along South Cayuga Street. These samples
were collected from a trench on the east side of the street by allowing the water to
flow directly into the sample containers. The samples were shipped to the laboratory
for analysis as listed in Table 2-1 and in Appendix G. The analytical results for the

storm drainage culvert samples are presented and discussed in Section 4.5.

Plant Water Suppl

Samples of the municipal water supply to the plant were taken at a
supply tap in the boiler room of the plant to evaluate the effects of chlorination on
the supply. The supply water was sampled on September 12, 1989, by allowing water
from the tap to run for approximately 5 minutes and then filling sample bottles
directly from the tap. The samples were shipped to the laboratory for analysis as
listed in Table 2-1 and in Appendix G. The analytical results for the plant water

supply samples are presented and discussed in Section 4.6.

25 Field Permeability Testing

Field permeability tests were performed in a total of 12 monitoring wells
to estimate in-situ hydraulic conductivity in the bedrock underlying the site. A falling
head test (Hvorslev, 1951) was selected for the majority of the 12 wells to minimize
the need for extracting contaminated ground water during field permeability testing.

A rising head test (Bouwer, 1989) was performed between September 26 and 27,
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1989, in four of the five Stage 2 wells in which the static water level was below the
top of the screen intake section. Well MW-5-100 was dry at the time of testing;

therefore, no permeability test was performed in this well.

The falling head tests were performed by introducing between 1 and 3
gallons of pure, deionized water into each well, as approved by NYSDEC. The rising
head tests were performed by removing between 2 to 4 gallons of water from each
well with dedicated bladder pumps. The recovery of the water level in each well was
then timed and measured with a stopwatch and electric water level probe, and the
- data was recorded on test logs. The hydraulic conductivity was calculated, and the

values obtained are presented and discussed in Section 3.2.

In addition, well MW-3-31 was pumped for a short time using the
dedicated bladder pump, while water levels were monitored in nearby monitoring
wells MW-1, MW-2, MW-3-13, MW-3-100, and MW-3-150. Approximately 5 gallons
of water were removed from well MW-3-31 in about 25 minutes before the well went
dry and pumping was discontinued. Water levels in the above-mentioned monitoring
wells were not measurably affected, except in MW-3-13, which demonstrated a small
but measurable decline in static water level. Detéils on the performance of the field

permeability tests, as well as the pumping of MW-3-31, are provided in Appendix F.
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TABLE 2-1. SUMMARY OF ANALYSES PERFORMED DURING THE STAGE 1
AND STAGE 2 REMEDIAL INVESTIGATIONS,
EMERSON POWER TRANSMISSION, ITHACA, NEW YORK

Total Number Total Number

of Samples of Samples Analysis Performed
Saraple Type Collected Analyzed (EPA Method)
Ground Water 64 18 VOC’s (601, 602)
5 VOC’s (624)
37 VOC's (8010, 8020)
5 Semivolatiles (625)
17 HSL Metals
9 PCB’s (CLP)
27 TPH’s (418.1)
Soil 12 3 VvOC’s (8010, 8020)
11 PCB’s (CLP)
11 TPH’s (418.1)
Surface Water 14 10 VOC's (601, 601)
4 VOC’s (8010, 8020)
14 TPH’s (418.1)
Sediment 7 7 VOC’s (8010, 8020)
7 TPH’s (418.1)
Fire S 3 VOC's (601, 602)
Reservoir 2 VOC's (8010, 8020)
Water 2 HSL Metals
5 TPH’s (418.1)
Sewer Water 4 4 VOC's (8010, 8020)
4 TPH’s (418.1)
Supply Water 2 2 VOC’s (8010, 8020)
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3.0 SITE GEOLOGY AND HYDROGEOLOGY

An understanding of the site geology and site hydrogeology provides a
basis for evaluating how physical characteristics of the site potentially influence the
movement of ground water, soil gas, and any associated contaminants. The
understanding developed from the preliminary assessment was further refined based on
the data collected during the Stage 1 and Stage 2 Remedial Investigations. A
summary of the current understanding is presented in the following subsections. All

tables and figures for Section 3.0 are presented at the end of Section 3.0.

3.1 Site Geology

The EPT facility and the adjacent downhill properties located to the
northwest of the plant are built on bedrock that is overlain by up to 33 feet of
overburden. The bedrock at the site consists of siltstone, which comprises the Ithaca
Member, a portion of the Upper Devonian Genesee Formation (Humes, 1960; Rickard
and Fisher, 1970). Bedrock at the site is relatively impermeable, but is cut by well-
defined fractures. Material overlying the bedrock consists of glacial till, glacial
outwash deposits, and manmade fill. The description and understanding of the site
geology presented below is based on data obtained during subsurface explorations and
geologic mapping conducted at the EPT site during April and May 1987, July and

August 1988, and August 1989.
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3.1.1 Stratigraphy

At the EPT property and adjacent northwest downhill properties,
between 2.5 and 33 feet of overburden overlies the bedrock. The thickness of
overburden is thinnest on the slopes, progressively thickening downhill. At EPT and
the adjacent NYSEG property, the overburden consists predominantly of manmade fill
that overlies less than 3 feet of till. The manmade fill consists of uncompacted,
poorly-sorted silt and clay, with minor amounts of pebbles and cobbles, and manmade
debris. The till is comprised of dark gray compacted clay, with minor amounts of peb-
bles. Further downslope, in the vicinity of Spencer and Geneva Streets, the
overburden consists of up to 3 feet of fill overlying 6 to 30 feet of glacial lake
deposits. These deposits are comprised of sandy clayey silt, overlying silty clay, or

clay that contains plant root zones.

Observation of outcrops on the site and cores of bedrock acquired during
installation of the monitoring wells reveal that the bedrock consists of weli-cemented
Ithaca Siltstone, the uppermost member of the Genesee Formation. Bed thickness
ranges from 0.1 inch to slightly less than 2.5 feet. Fossils are generally confined to
densely packed fossil beds that range from approximately 0.5 to 4 inches thick.

DeWitt and Colton (1978) show that the Ithaca Siltstone is approximately 450 feet
thick and that the full Genesee Formation is approximately 950 feet thick in the Ithaca

area,



Macroscopic visual inspection of outcrop samples and microscopic
inspection of thin sections of core reveal that the Genesee Formation at this site
contains essentially no intergranular (primary) porosity, but does contain substantial
fracture (secondary) porosity. Aspects of the fracture porosity are summarized below

and are detailed in Appendix B.

3.1.2 Bedrock Fractures

Outcrops and cores from bedrock display well-defined fractures that are
oriented in distinct trends. Field observation indicates that two types of fractures are
present in the bedrock at the site. The first type of fracture consists of bedding plane
partings, which are nearly horizontal and parallel to the bedding. The second type of
fracture consists of joints, which are fractures that are at an angle to the bedding, and
do not offset the rocks on opposite sides of the fracture. Three sets of nearly vertical
joints are present and trend north-northwest, east-northeast, and northeast,
respectively (Figure 3-1). All the sets of fractures appear open and could act as

conduits for ground water.

Bedding Plane Partings

Bedding plane partings were observed in cores of bedrock that were
acquired during monitoring well installation, and in outcrops exposed at the site and

adjacent properties. These fractures have slightly curved faces parallel to the bedding
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and are spaced from less than 0..5 inches to 36 feet apart. Bedding plane fractures
observed in cores obtained from less than 21 feet below ground surface are stained
with ferric oxide minerals, except at two locations. Below this depth, the faces of the
bedding plane fractures generally are not coated or stained with minerals. Three
bedding plane fractures are partially coated with calcite, indicating the existence of

open fractures at depths of 99.5, 129.5, and 145.5 feet (Appendix B).

The frequency of occurrence of bedding plane fractures present in the
cores appears to decrease with depth below the land surface, from a maximum
fracture frequency of more than 27 per foot to less than 1 per foot .of core
(Appendix C). Three general depth zones (upper, middle, and lower) can be defined
based on the frequency of fracture occurrence in cores obtained from the four deepest
boreholes drilled during Stage 1 (Figure 3-1). The upper zone, referred to as the
"stress relief” zone, extends to a maximum depth of 22 feet below the land surface and
is very intensely to intensely fractured. The middle zone, referred to as the
"trahsitional“ zone, extends from the base of the upper zone (a maximum of
approximately 22 feet) to a maximum of 55 feet below ground surface. This zone is
highly fractured, and represents a transition between the overlying stress relief zone
and the underlying lower density fracture zone. The lower zone, referred to as the
"lithologically controlled" zone, extends from the bottom of the middle zone (a
maximum of approximately 55 feet) to a minimum depth of 145 feet below ground

surface. The bedding plane fractures within this zone are confined to highly fractured
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zones that are less than one foot thick and widely spaced. Therefore, the occurrence

of these fractures appears to be lithologically controlled.

Based on the data collected, the maximum depth of occurrence of
bedding plane fractures is at least 145 feet below ground surface. The deepest depth
penetrated by borehole drilling on site was 175 feet. Site-specific geological data
below this depth is not available. In summary, the frequency of occurrence of

fractures generally decreases with depth in the bedrock.

Based on the borehole geophysical logs, the individual bedding plane
fractures have a very small aperture. The density log indicates that fractured rock is
“only 10 percent less dense than unfractured rock. However, although individual
fractures can be very small, the temperature and neutron logs indicate that they ac-

tively transmit ground water.

Joints

The three sets of nearly vertical fractures or joints are most easily
observed in bedrock outcrops. These joints dip within eight degrees of vertical, and
are oriented N13-21W (north-northwest), N85-89E and N70-72E (east-northeast) and
N45-55E (northeast) (Figure 2-1). Measurements are adjusted to a magnetic

declination 10 degrees west of north. The north-northwest-trending joints are well



defined. The east-northeast-trending joints are less well defined. The northeast-

trending joints are very widely spaced and in places form ledges several feet high.

No relationship is apparent between the occurrence of joints in the cores
and the depths from which the cores were obtained, although there does appear to be
a correlation between depth and the occurrence of partings. The maximum depth at
which joints were observed was from 150.8 to 151.2 feet in MW-3-150. These joints
are partially filled with calcite, indicating open f‘racture porosity is present at that
depth. InvestiQations of similar rocks at other locations indicate that open fracture
porosity associated with the presence of joints in the subsurface can be present at
depths of thousands of feet below the land surface (Merin and Moore, 1986; Secor,

1965; Narr and Currie, 1982).

3.2 Site Hydrogeoclogy

Data obtained from monitoring wells and field permeability testing
confirm and supplement the understanding of the site hydrogeology developed during

the preliminary environmental assessment.

Ground water occurs in both the overburden and in the fractured
bedrock. Shallow wells screened in the overburden, as well as monitoring wells
screened at various depths within the bedrock, yield ground water, No hydraulic

barrier (confining layer) was encountered between the overburden and the bedrock in
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any of the boreholes drilled near the plant or on the hillside. Furthermore, as

discussed in this section, testing in well cluster MW-3 shows a hydraulic connection
between the overburden and shallow bedrock ground-water flow, indicating that the
potential fot vertical flow between the overburden and shallow bedrock exists at the

site.

At one location {(well MW-15-40), ground water was not encountered in
the fill materials overlying the bedrock. The occurrence of shallow ground water over
large areas of the site is likely influenced by the presence of manmade fill and other
physical alterations due to the presence of pavement and plant facilities. MW-15-40 is
located in a paved area close to the main plant i)uﬂding, a condition which may
preclude local recharge of the overburden in this location from either the surface or

the upgradient areas on the opposite side of the building.

Water levels measured in the monitoring wells during the Stage 1 and
Stage 2 Remedial Investigations are summarized in Table 3-1. The two sets of
contiguous water level elevations measured in all the monitoring wells (on October
19, 1988 and on September 26, 1989) are shown on Figures 3-2 and 3-3, respec-
tively, These measurements confirm that ground water in the overburden and
fractured bedrock is flowing northerly, in the general direction of the steeply declining
land surface north of the plant. Flow directions appear to vary from northwesterly to
northeasterly, depending on the depth in the formation at which water level

measurements are made.
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The two sets of water levels, measured almost one year apart, are very
strongly correlated, with a maximum difference in water level elevations of 6 feet
between the two sets. Comparison of water level elevations measured in shallow
overburden wells indicates that the hydraulic gradient slopes towards the northwest.
Comparison of water level elevations measured in both shallow bedrock wells and in
intermediate bedrock wells shows a general slope in the hydraulic gradient towards

the north-northeast.

Among the sets of water level elevations summarized in Table 3-1, some
measurements appeared anomalous. Caution was exercised in interpreting information
provided by wells at the site because the characteristics of flow in fractured rock can
result in significant variations in measurements. Unlike flow through a porous
medium, such as overburden, flow in fractured bedrock takes place primarily in the
fractures rather than in the rock mass itself. In general, ground-water flow directions
appear to be consistent with trends established for the three joint sets observed in the
vicinity of the site, which influence subsurface flow patterns. However, small-scale
discontinuities in observed hydraulic gradient, flow velocity, and flow path are
present because they are governed by the degree of interconnection between the
individual fractures, by the lengtli- and openness of the fractures, and by the general

orientation and dip of the fractures.

Comparison of hydraulic head differences among wells located within the

same location or cluster, but screened at different depths, confirms that steep
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downward hydraulic gradients exist within the ground-water regime underlying this
area. For instance, water level elevations measured in October 1988 in the MW-3
well cluster ranged from 559.09 feet in overburden well MW-3-13 down to 467.13
feet in the deeper bedrock well MW-3-150. Similarly, water level elevations measured
in October 1988 in the MW-6 well cluster ranged from 552.82 feet in the overburden
well MW-6-25 down to 468.23 feet in the intermediate bedrock well MW-6-100. This
downward gradient indicates that a ground-water recharge area exists in the vicinity
of the plant. Ground water enters the ground-water regime underlying the site and

tends to flow downward and away from this location.

At one location (well MW-17-40) at the base of the hill, ground water
appears to occur under confined or semi-confined conditions. This condition produces
an upward component of ground-water flow and represents a possible ground-water
discharge area that may extend to Six Mile Creek. A confined or semi-confined
condition occurs wholly or partially between two low permeability stratigraphic layers
(i.e., clay layers). Pressures generated in conﬁngd or semi-confined conditions cause
the water level in a well to rise above the top of the aquifer, as in the case of MW-
17-40. The water level in this well appears to have rapidly stabilized at a level close
to the ground surface, above the depth of the first water encountered during drilling
at this location. Flow through MW-17-40 also could reflect a separate flow regime
within the glacial lake and outwash deposits found at this location. This flow may be
separate from the flow within the fill/till assemblage present on the hillside and

around the EPT property.
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As detailed in Section 2.5 and in Appendix F, short-duration pumping of
shéllow bedrock well MW-3-31 on October 20, 1988, indicated that ground water in
the overburden and in the shallow bedrock are hydraulically connected in this vicinity.
Pumping of well MW-3-31 produced a measurable decline in water level in the
adjacent overburden well MW-3-13. No measurable response was detected in the
deeper bedrock wells of the cluster, probably because the pumping duration in MW-3-
31 was too short to produce an effect on the deeper wells. However, the pattern of
chemical results discussed in Section 4.3 indicates a probable hydraulic connection

between shallow and intermediate depths in bedrock.

The hydraulic conductivity of several depth zones within the bedrock was
estimated from in-situ permeability tests conducted in selected monitoring wells
between October 18 and 20, 1988, and between September 26 and 27, 1989, The
testing procedures are summarized in Section 2.5, and detailed descriptions of the
testing procedures and results are presented in Appendix F. The estimated hydraulic
conducﬁvities are summarized in Table 3-2 and, in general, indicate that bedrock
becomes less conductive (permeable) with depth. This pattern is consistent with
qualitative observations of well behavior, as well as with the zones of decreasing
fracture (parting) frequency with depth observed in geologic mapping, core logging,
and borehole geophysical logging. The hydraulic conductivity of the shallow bedrock
ranges from a mean high of 1.6 x 10+ cm/sec in the valley (MW-17-40) to 4.4 x 107

cm/sec further upslope (MW-9-40). The hydraulic conductivity of the intermediate
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bedrock ranges from 1.5 x 10° cm/sec in the vicinity of the MW-3 well cluster to 1.9

x 107 cm/sec in the vicinity of the NYSEG substation (MW-9-100).

While these values present a fairly consistent picture of hydraulic
conductivity variations with depth, as well as of variations across the site, in-situ
permeability tests, particularly in fractured rock, provide results representative of

formation characteristics only in the immediate vicinity of the interval tested.
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TABLE 3-1. GROUND-WATER ELEVATIONS, EMERSON POWER TRANSMISSION,

Well Number

MW-1
MW-2

MW-3-13
MW-3-31
MW-3-100
MW-3-150

MW-4

MW.5-25
MW-5-40
MW-5-100

MW-6-25
MW-6-40
MW-6-100

MW-7-40
MW-8-40

MW-9-40
MW-9-100

MW-10-40
MW-1140
MW-13-25
MW-15-40
MW-16-100
MW-17-40

Ground Surface

Elevation

567.11
565.04

565.48
564.89
565.39
565.43

622.18

587.43
587.42
587.42

560.47
562.00
561.30

531.57
518.83

507.7
507.35

417.22
585.61
587.69
584.57
531.28
396.15

ITHACA, NEW YORK

Water Level Elevation

October 19, 1988

548.35
553.20

559.09
545.95
481.49
467.13

606.33

579.58
555.78

552.82
546.40
468.23

513.56
497.12

574.99
567.81
461.68
392.55

*Well did not exist during this measurement period.
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Water Level Elevation
September 26, 1989

548.92
552.97

559.78
546.90
482.02
465.61

601.80

581.43
556.29

Dry

553.93
547.40
465.16

513.91
480.11

494.79
420.24

397.72
554.83
575.21
568.00
462.31
392.62



TABLE 3-2. HYDRAULIC CONDUCTIVITY ESTIMATES, EMERSON POWER
TRANSMISSION, ITHACA, NEW YORK

HVORSLEV (1951) FALLING HEAD TESTS

Well Number Well Type

MW-1
MW-2
MW-3-31
MW-3-150
MW-6-40
MW-15-40

MW-16-100

MW-17-40

Hydraulic Conductivity

Time Lag

(cm/sec)
SB 1.48 x 10°
SB 1.20 x 10°®
SB 1.26 x 10°
IB 1.45 x 10°
SB 2.42 x 10%
SB 4.38 x 10°
IB 4,19 x 107
SB 1.68 x 10*

BOUWER (1989) RISING HEAD TESTS

Well Number

MW-9-40

MW-9-100
MW-10-40
MW-11-40

Well Type

SB
IB
SB
SB

SB - Shallow Bedrock.
IB - Intermediate Bedrock.

3-13

2-Point
cmy/sec

1.28 x 10°
1.14 x 10°
1.19 x 10°
1.54 x 10°
1.77 x 10°
3.96 x 10°
4.03 x 107
1.45x 10*

Hydraulic Conductivity

(cm/sec)

4.36 x 107
1.88 x 107
5.27 x 10%
5.22 x 10°

Mean
sec

1.38 x 10°
1.17 x 10°
1.23 x 10°.
1.50 x 10°¢
2.10 x 10°
4.17 x 10°®
4.11 x 107
1.57 x 10+
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volatile organic compounds. Thé majority of positive readings at monitoring well
locations occurred at depths in the boreholes, near the top of the bedrock. These
measurements did not correlate in all cases to the presence of volatile organic
compounds in ground water from these locations. The highest readings (30 ppm)
occurred at locations MW-2 and MW-3-100, and are likely associated with the
presence of organic compounds found in ground water from these locations. The
positive readings from boring B-7 (5.0 ppm) appear to correlate with the presence of
volatile organic compounds in the unconsolidated material, while the readings from
boring B-10 (1.0 to 1.5 ppm) did not correlate with any constituents detected in the

sample.
4.3 Ground Water

In analyzing the data obtained for volatile organic compounds present in
ground water underlying the property, the following considerations are relevant to

understanding the distribution of the most frequently detected compounds:

. Chlorinated organic solvents such as TCE are denser than water
and tend to sink in the ground- water column. Therefore, they
will tend to migrate differently than volatile compounds such as
benzene and toluene, which are lighter than water and tend to
"float" near the top of the water table.

. TCE, the primary constituent of concern, is relatively insoluble and
does not readily dissolve in ground water; therefore, its migration
may be controlled more by gravity and by the structural
orientation of flow channels than by the direction of ground-water
movement.
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. Chlorinated organic solvents may be present in several phases in
the subsurface environment: as dissolved concentrations in water,
as a separate phase of pure substance, and as a vapor in the
unsaturated zone.

. Chlorinated organic compounds may be gradually transformed or
broken down in the subsurface environment. Biological processes
aid in the transforrmation of PCE into TCE, which in turn is
transformed into three compounds: 1,1-dichloroethylene (1,1-
DCE), cis-1,2-dichloroethylene (cis-1,2-DCE), and trans-1,2-
dichloroethylene (trans-1,2DCE). Each of these DCEs may be
transformed at different rates into vinyl chloride (VC), which may
be ultimately transformed into carbon dioxide.

. 1,1,1-Trichloroethane (1,1,1-TCA) can be transformed into 1,1-
dichloroethane (1,1-DCA), which commonly transforms into ethyl
chloride (mono-chloroethane). Ethyl chloride may be ultimately
transformed into carbon dioxide.

. The mechanisms that control these transformation processes are
complex and are not solely time-dependent.

Trichloroethylene (TCE) was detected in ground water from 13 of the 23
wells sampled during the study (Table 4-1 and Figures 4-1 through 4-3). The con-
centrations detected ranged from 3 to 470,000 ppb. The highest TCE concentrations
were measured in samples from on-site wells, primarily in the vicinity of the fire
reservoir. Four wells in the MW-3 cluster were located directly downgradient of the
fire reservoir; concentrations detected at this location varied with depth in the
subsurface. The highest concentrations were found near the top of the bedrock, with
lower concentrations detected above and below this zone. Samples from off-site wells

exhibited low or nondeductible concentrations of volatile organic compounds.



Concentrations of TCE averaged 790 ppb in the near-surface sample from
MW-3-13; increased to an average of 399,000 ppb in MW-3-31 at a depth of approx-
imately 30 feet; decreased to an average of 21,000 ppb in MW-3-100 at a depth of
approximately 100 feet; and decreased to an average of 4,000 ppb in MW-3-150 at a
depth of approximately 150 feet below ground §u1face. Correspondingly high
concentrations of TCE, averaging 205,000 ppb were detected in the samples from
shallow bedrock well MW-5-40. TCE concentrations decreased significantly to an
average of 18 ppb in samples from the deeper bedrock well MW-5-100. The MW-5
wells are directly upgradient of and adjacent to the fire reservoir. An elevated
concentration averaging 68,000 ppb also was detected in well MW-2, located to the
northeast of the fire reservoir and the MW-3 wells. The concentration of TCE
appeared to decrease with distance to the northeast, down to 60 ppb in the sample

from well MW-1, which was at the same elevation as, but northeast of, MW-2.
Horizontal Distribution

In general, TCE and its associated degradation products (cis-1,2DCE and
VC) were detected at elevated concentrations in the vicinity of the fire reservoir, both
immediately downgradient and immediately upgradient of the structure. However,
lateral migration of these compounds appears to be limited to the area closest to the
reservoir. The highest concentration of TCE {399,000 ppb, average) was detected in
ground water from shallow bedrock well MW-3-31, directly downgradient of the fire

reservoir. Decreasing concentrations of TCE were evident to the northeast, in the
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direction of ground-water flow. This trend is consistent with lateral dispersion with
migration of the chemical constituents in the shallow bedrock zone. At well MW-1,
the concentration of TCE was 60 ppb, three orders of magnitude less than that in the
area directly downgradient of the fire reservoir at MW-3-31. Concentrations of TCE
and other organic compounds were not detected or detected at low concentrations in
ground water obtained from the MW-6 well cluster to the northwest, indicating that
chemicals from the fire reservoir area have not migrated or dispersed transversely to
this location to any significant extent. A more ﬁkely source of these compounds was
the small amounts of solvents associated with the metal scrap formerly handled in this

area.

Low concentrations of TCE, ranging from 3 to 30 ppb, were detected in
samples from several other wells located downgradient of the EPT property. TCE and
associated compounds were not detected in the background well MW-4, in on-site well
MW-11-40, or in off-site wells MW-9-40, MW-9-100, MW-10-40, and MW-17-40. Two
of these wells are located at the base of the hill, the furthest off-site location from the
plant. Low concentrations of TCE were detected in three seep samples and in one

pipe sample.

A number of potential degradation products of TCE also were detected in
ground-water samples, including cis- and trans-1,2-dichloroethylene, and vinyl chioride,
indicating substantial degradation of TCE in the subsurface over time. The most

prevalent compounds detected were isomers of 1,2DCE, generally found in association
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with TCE. The highest concentrations of both trans- and cis-1,2DCE (ranging from
250 to 28,000 ppb) were found in on-site wells directly downgradient of the fire
reservoir (MW-1, MW-2, MW-3-13, MW-3-100, and MW-3-150). The sample from
well MW-5-25 showed up to 30 ppb of 1,2DCE, although TCE was not detected. The
maximum detection limit for samples from MW-3-31, which contained tﬁe highest
levels of TCE, was 10,000 ppb. Therefore, concentrations of other compounds below
10,000 ppb would not be detected, although they could still be present. Lower
concentrations of cis-1,2DCE, ranging from 12 to 140 ppb, were found in samples

from the peripheral and downgradient wells and seeps.

Vinyl chloride was detected in samples from three on-site monitoring
wells: MW-3-31, MW-3-100, MW-5-25, MW-5-40, MW-6-40, and MW-13-25, at
average concentrations of 230, 200, 150, 825, 4, and 21 ppb, respectively. Vinyl
chloride also was detected in the three seep samples at concentrations ranging from 1

to 7 ppb.

Tetrachloroethylene (PCE) was detected in on-site wells MW-1, MW-2,
MW-3-31, MW-5-40, MW-13-25, and MW-16-100 at 50, 10,000, 400, 180, 4, and 1
ppb, respectively. Several other compounds were detected in various wells. 1,1,1-TCA
and 1,1-DCE were detected at 1 ppb in Seep D. 1,1-DCE also was detected in on-site
well MW-15-40 at 27 ppb. Benzene was detected in two quick-turnaround samples
from well MW-3-100 at 1,500 and 1,600 ppb. However, its presence was not

confirmed (concentrations were less than the detection limit of 1,000 ppb) in the most
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recent samples collected from this well. Chloroform was detected in several
mohiton'ng wells and all of the seep samples at concentrations ranging from 1 to 46
ppb. Chloroform is not used at the plant, but is present at comparable concentrations
in the chlorinated municipal water supply that serves the plant. Acetone was detected
at 1,200 ppb in the sample from MW-5-40. This isolated detection of acetone may
have resulted from contamination introduced during sampling equipment decontamina-

tion procedures.
With the exception of 1 ppb of chloroform, no volatile organic
compounds were detected in the samples from wells MW-4 (upgradient background),

MW-10-40 (Spencer Street), MW-11-40, or MW-17-40 (Geneva Street).

Vertical Distribution

Concentrations of TCE and associated compounds also show a general
trend of decreasing with depth. Concentrations of TCE at MW-3-31, immediately |
downgradient of the fire reservoir, decreased from an average concentr-ation of
399,000 ppb at a depth of 31 feet to an average concentration of 4,000 ppb at a
depth of 150 feet below ground surface. These concentrations represent a decrease of
two orders of magnitude with depth at this location. This pattern is generally consis-
tent with the expected dilution and dispersion of the compounds, and with the
expected decrease in vertical migration due to restricted circulation in zones of

infrequent fracturing at this depth.

4-10



An average concentration of 205,000 ppb of TCE also was detected in
ground water associated with the shallow bedrock at the location of well MW-5-40,
immediately upgradient of the fire reservoir. The concentration measured in the
sample from 100 feet below ground surface at this location averaged 18 ppb. (This
initial Stage 2 analysis indicating 270,000 ppb of TCE at this location at 100 feet was
not confirmed by subsequent resampling and duplicate analysis, and is therefore
judged to be erroneous.) This pattemn of significant concentration decrease with depth
at this locaﬁdn mirrors the distribution at the MW-3 location and is consistent with
the site hydraulic regime described above. concentration is not consistent with resuits
from other locations or with expected trends based on the characteristics of the
bedrock; therefore, a second set of samples will be collected from this location and

will be analyzed for TCE and associated compounds to confirm these results.

Dehalogenation

The presence of the full spectrum of degradation products of TCE at the
site, generally in association with elevated concentrations of TCE, indicates that TCE
was introduced to the subsurface environment in the past, and that there has been
sufficient time for the dehalogenation process to proceed to some degree at most
locations. In wells MW-5-25 and MW-13-25, between the main plant building and the
reservoir, the degradation products of cis-1,2DCE and vinyl chloride were found either

in the absence of TCE or in concentrations greater than that of TCE. Vinyl chloride
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also was detected at less than 10 ppb in one of three samples from MW-6-40 and in
three of the seeps sampled. These relative concentrations may indicate that TCE has

been present long enough to have completely or mostly degraded.
Metals

Samples from 13 wells and the fire reservoir were analyzed for
Hazardous Substance List (HSL) metals. These results are presented in Table 4-2.
Aluminum, barium, calcium, iron, magnesium, manganése, potassium, and sodium
were detected in the parts-per-million concentration range. Antimony and cyanide
were detected in the low parts-per-billion concentration range. Chromium, arsenic,
copper, silver, and selenium were detected at or close to the detection limit or were
not detected in these samples. In general, samples from the MW-3-31 location
(located directly downgradient of the fire reservoir) showed the highest
concentrations. To investigate the possibility that dissolved chemicals in ground water
downgradient of the fire reservoir have impacted the aquifer, a sample of rock core
obtained from each of the coreholes for MW-4 and MW-5 was analyzed for metals and

for mineralogy and rock texture.

Analysis of metals concentrations in the two samples of rock core
revealed that there was no substantial difference in the metals composition of rock
from locations upgradient and downgradient of the fire reservoir (Table 4-3). Analysis

for metals of each rock sample was compared to analysis for metals of ground water
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obtained from the borehole from which the rock core was obtained. For all major
metals, there was little difference in major metals content between rocks from an area
unaffected by TCE and rocks from an area where high concentrations of volatile

organic compounds were present.

Other Analyses

As required by the Stage 1 Work Plan, samples from four wells
(MW-3-31, MW-5-40, MW-6-40, and MW-15-40) were analyzed for semivolatile
organic compounds and total petroleum hydrocarbons (TPHs) (Table 4-4). None were
detected, with the exception of several compounds in the sample from on-site well
MW-5-40. In this sample, napthalene (11 ppb) and phenanthrene (20 ppb) were
detected. In addition, low concentrations (less than 10 ppb) of six other compounds
were estimated to be present in this sample, but were not confirmed due to
interferences in the analysis. Samples from four wells, six seeps, and one pipe were
analyzed for TPHs. TPHs were detected at low concentrations {<10 mg/L) in two

seeps and in the one pipe sample.
4.4 Fire Reservoir

As noted earlier, the fire reservoir was emptied and cleaned in 1987.
Samples of water that subsequently accumulated in the two compartments (FR1 and

FR2) of the fire reservoir were collected and analyzed for volatile organic compounds
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(VOCs), total petroleum hydrocarbons (TPHs), and polychlorinated biphenyls (PCBs).

These analytical results are presented in Table 4-5.

Only relatively low concentrations of three volatile organic compounds
were found in reservoir samples, indicating that the reservoir cleanup was successful.
The only volatile organic compound confirmed to be present in more than one round
of fire reservoir samples was TCE at concentratilons ranging from 4 to 16 ppb in the
west compartment (FR1). No volatile organic compounds were detected in the sample
from the other compartment (FR2). TPHs were detected in samples from both com-
partments of the reservoir. A PCB {Aroclor 1254) also was detected in the sample

from the west compartment (FR1) at a concentration of 27 ppb.

Concentrations of TCE from the reservoir are comparable to those in
ground water from well MW-5-25 and are as much as four orders of magnitude less
than those found in ground water from well MW-5-40 (both wells are immediately
upgradient from the reservoir). Concentrations of TCE in reservoir waters are two to
four orders of magnitude less than those found in the MW-3-31 monitoring well

downgradient of the reservoir.

TPHs and PCBs were not detected in either well cluster MW-3 or MW-5.
Since the fire reservoir is adjacent to both a plant driveway and a parking area,
vehicle traffic and surface runoff is one possible source for the TPHs currently found

in the reservoir waters. Another possible source of both TPHs and PCBs is the oily
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materials formerly found in the reservoir that may have migrated into the surrounding
subsurface and may currently be serving as a source of low-level contamination as
ground water seeps towards and into the reservoir. Although PCBs were not reported
to have been handled near or disposed of in the reservoir, the oily material found in

the reservoir water may have included PCB-containing oils.

4.5 Surface Water, Sediment, and Storm Drainage

As required in the Stage 1 and Stage 2 Work Plans, surface water
samples were collected from Six Mile Creek, ami surface water and sediment samples
were collected from three unnamed surface drainages in the vicinity of the plant (See
Plate 1 for locations). A water sample also was collected from a storm-water culvert
along South Cayuga Street that drains into Six Mile Creek, downgradient of the plant.
These samples were tested for total petroleum hydrocarbons (TPHs) and volatile
organic compounds (VOCs). The results of the surface water and storm-water

analyses are presented in Tables 4-6 and 4-7, respectively.

The analytical results indicate that neither surface water nor storm
drainage from the plant and its vicinity were contributing any detectable
concentrations of volatile organic compounds of interest to Six Mile Creek at the time
these locations were sampled during the Stage 1 and Stage 2 investigations. The only

compounds detected in the samples from Six Mile Creek were chloroform at 1 ppb in
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the samples upstream of and opposite the EPT plant, and TCE at 2 ppb in the sample

taken upstream of the plant.

No significant contamination was leaving the site via surface water at the
time the samples were collected. Concentrations of the few volatile organic
compounds detected in surface water from the three unnamed drainages and the storm
culvert were all less than 5 ppb. Low levels of TPHs (< 20 ppm), also found in these
samples, are likely the result of surface runoff from parking lots and other paved areas

crossed by vehicles.

Sediment in the unnamed surface drainages in the plant area are not
likely to contribute any detectable concentrations of volatile organic compounds of
interest to Six Mile Creek. With one exception, concentrations of VOCs detected in
sediment samples were all less than 10 ppb. Methylene chloride was detected in two
samples at concentrations ranging from 30 to 32 ppb. One of these samples was from
a location upstream of the plant, indicating the potential for sources other than EPT.
The other sample was taken from the upstream end of drainage SW3, which is located
downgradient of the plant. The source of methylene chioride at this location has not

been identified.
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4.6 Sanitary Sewers and Plant Water Supply

As specified in the Stage 1 and Stage 2 Work Plans, water samples were
collected from the sanitary sewers located along South Cayuga Street and Turner Place
(Plate 1, locations MH-1 and MH-2, respectively). Because of the high velocity of
flow in these sewer lines, no sediment was present to be sampled. The water samples
were tested for total petroleum hydrocarbons (TPHs) and volatile organic compounds
(VOCs). The results of these analyses are presented in Table 4-8. Because most of
the flow in the sewer lines derives from water used at the plant (water that is
supplied by the municipal water system), samples of the plant water supply were
collected from a tap inside the boiler room at the plant, and were tested for the same .
set of parameters as the sewer samplgs. The results of these analyses are presented in

Table 4-9.

The results of the analyses performed on the sewer and water supply
samples indicate that the majority of the compounds found in the sewer samples are
those commonly known to be byproducts of water chlorination, and are likely to be
derived from the chlorinated municipal water supply system. The most prevalent
compound detected in the sewer samples was chloroform, at concentrations ranging
from 19 to 84 ppb. Chloroform is a known byproduct of water chlorination. The
chloroform concentrations are comparable to those detected in the water supply
samples. Other compounds known to be byproducts, including the trihalomethanes

bromodichloromethane and dibromochloromethane, also were detected in the sewer
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samples. Of these, bromodichloromethane also was detected in the water supply

samples.

Two other chlorinated hydrocarbons, tetrachloroethylene and 1,1,1-
trichloroethane, were detected at low concentrations in the sewer samples and may be
contributed by sources not related to plant productic;n activities. Wastewater
potentially containing low levels of 1,1,1-TCA and oil and grease is permitted to be
discharged to the sewer from the plant. These compounds are also sometimes found
in some commonly available household cleaners; which could be a potential source for
the low levels observed. Trichloroethylene (TCE) was detected at 10 ppb in the water
supply sample, and TPHs were detected at low levels in samples from the Turner Place

sewer.
4.7 . Field Parameters

Field measurements were made for pH, specific conductivity, and sample
temperature using portable meters during Stage 1 water sample collection. No field
parameters were measured in samples from the seeps because there was only sufficient
volume for the sample itself. Measurements of pH and specific conductivity were
made in the laboratory for the Stage 2 water samples. Table G-3 in Appendix G lists
these measurements. The pH of ground water from wells ranged from 4.0 to 12.3
standard units. pH’s of 11.0 to 12.0 occurred in the intermediate depth bedrock wells

and may indicate the effects of grout used during the well construction process. These
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effects have diminished with tirne in well MW-3-150 but remain constant in wells
MW-3-100 and MW-16-100. Specific conductivity measurements ranged from <1 to

>10,000 umhos/cm; and temperatures ranged from 54.0 to 73.3 degrees Fahrenheit.

4.8 Scrap Conveyor/Loading Area

In accordance with the Stage 1 and Stage 2 Work Plans and as described
in Section 2.4.2, a total of 17 samples and one duplicate sample of fill and other
unconsolidated materials were selected for analysis from 15 borings (B1 through B15)
drilled in the scrap conveyor/railroad track loading area. Samples were selected to
represent a variety of depths ranging from ground surface to 10 feet below ground
surface. All samples were analyzed for polychlorinated biphenyls (PCBs) and total
petroleum hydrocarbons {(TPHs). In addition, eight samples and one duplicate sample
were selected for analysis of volatile organic compounds (VOCs) using EPA Methods

8010 and 8020.

Table 4-10 provides a summary of the analytical results for the soil
samples tested. Figure 4-4 shows concentrations of the TPHs; the one PCB, Arochlor
1254; and the total VOCs detected in samples from each location. The TPHs and
PCBs detected appear to be limited to samples from the vicinity of the scrap
conveyor/loading area and from areas directly downgradient of it. Samples collected
from the edges of the area investigated either contained only very low concentrations

or none of these substances. In addition, samples of ground water from wells directly
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downgradient from this scrap conveyor/loading area, in line with the potential
subsurface migration pathway from this area, did not demonstrate detectable

concentrations of these substances.

TPHs were detected in the samples from borings Bl, B2, B3, B12, B13,
and B14. Samples from these borings (from deﬁths ranging from 0 to 10.6 feet)
showed concentrations of TPHs ranging from 1.6 to 73 parts per thousand (ppt). TPH
concentrations in samples from B1, B2, and B3 demonstrated no apparent variation
with depth. Concentrations in samples from B13 showed a decrease with depth, while

samples from B14 showed an increase with depth.

One type of PCB, Arochlor 1254, was detected or estimated to be present
in all of the samples where TPHs were detected. Only one sample, from B12,
exhibited PCBs over 1 ppm, and none contained PCBs in concentrations greater than 2
ppm. Concentrations of PCBs above 0.2 ppm were limited to the area directly
downgradient of the loading dock and at the head of South Cayuga Street.
Concentrations of PCBs less than 0.2 ppm were detected in peripheral areas, such as

along the railroad tracks.

While some of the oils that contaminated the scrap conveyor/loading
area may have contained PCBs, no records have been found that document any use or
disposal of PCBs in this area of the plant. The adjacent NYSEG substation may have

contained dielectric fluids with PCBs; however, it is not known if PCBs were/are
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present and what handling practices, if any, have been employed by NYSEG at this

location.

Low levels of volatile organic compounds were present in soils from the
five locations tested. The presence of these compounds in areas directly downgradient
of the loading dock, and at the head of South Cayuga Street, is consistent with the
contamination of metal scrap with solvents from degreasing operations. The primary
compounds detected in these areas included tetrachloroethylene (PCE);
trichloroethylene (TCE); 1,1-dichloroethylene (1;1-DCE) ; vinyl chloride (VC); and
methylene chloride (CH,Cl,). Total VOC concentrations detected in samples from

borings B-3, B-8, and B-13 ranged from 35 to 620 ppb.

Some minor solvent contamination was detected in one area west of the
loading dock, along the railroad track. The compounds detected in this area consisted
primarily of 1,1,1-trichloroethane (1,1,1-TCA); 1,1-dichloroethane (1,1-DCA); and
CH,Cl,. Total VOC concentrations ranged from 21 to 110 ppb in samples from borings
B-14 and B-15. Ground water from wells downgradient of the loading dock contained
less than 10 ppb volatile organic compounds. A likely potential source for these
compounds in ground water is also the small amounts of solvent associated with the
metal scrap formerly handled in this area. Standards for ground water were not
exceeded at these locations. Standards or criteria for TPHs, PCBs, or VOCs in soils are

not currently available.
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4.9 ' Comparison of Concentrations of Various Compounds Detected at EPT
with NYSDEC TOGS

Table 4-11_ lists all locations where the concentrations of compounds
detected in water were higher than the corresponding TOGS. The majority of loca-
tions where concentrations of these compounds were higher than the corresponding
TOGS are on-site. Only four of the off-site locations yielded samples where
concentrations of one or more chemical constituents were higher than the

corresponding TOGS.

Trichloroethylene (TCE) was the organic compound most frequently
detected in concentrations above the TOGS of 10 ug/L, primarily in on-site wells.
Concentrations of other organic compounds, including PCE; trans-1,2-DCE; 1,1-DCE;
vinyl chloride; CH,Cl,, and 1,1,1-TCA, were occasionally detected at concentrations

higher than the corresponding TOGS.

Several metals also were occasionally detected at concentrations higher
than the corresponding TOGS. Based on the results of metals analysis of background
ground-water samples and rock core samples, Radian has concluded that elevated
levels of several metals, including barium, iron, magnesium, and manganese, are
typical of the ground water in the area, and are due to in-situ geochemical conditions
that are not a result of EPT’s operations. The only other metals found at

concentrations higher than the corresponding TOGS are two occurrences of antimony,
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one occurrence of lead, and three occurrences of chromium. The concentrations of
lead and chromium are less than three times the corresponding TOGS. The
concentrations of antimony, 65 ug/L at MW-3-31 and 73 ug/L at MW-6-40, exceed the
guidance value of 3 ug/L. Antimony is not known to be used in any of the operations

at EPT.

Chromium was detected at elevated levels in samples from three shallow
wells: MW-3-13, MW-13-25, and MW-15-40. No major source of soluble chromium
is known to have existed at the plant. Chromium was reportedly not used in any of
the manufacturing processes at the plant, with the exception of any chromium content
in steel stock used as raw materials. It also was reported that no chromium-
containing materials were stored or disposed of in the vicinity of any of the three
wells. One possible source of soluble chromium in ground water at these locations
may be the overburden, which consists pnma.nly of imported fill materials put in place
during plant construction. Two of the three wells, including MW-3-13, which contains
the highest reported concentrations of chromium in ground water on site, are screened

wholly or partially in the overburden.
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TABLE 4-1.

VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUND-WATER SAMPLES, EMERSON POWER TRANSMISSION, ITHACA, NEW YORK

SAMPLE POINT
DATE

MW-1
08/10/88

My-1
09714789

Mu-2
08/09/88

MuW-2
09/14/89

HW-3-13
08/10/88

MW-3-13
09/14/89

MW-3-13
11/2/89 R

MuW-3-31
08/09/88

MW-3-13
11/2/89 €

MW-3-31 Dup
08/09/88

Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
Benzene

(ug/L)

60
700

(ug/L)

{ug/L)

66,000
8,000

(ug/L) (ug/L)

70,000 1,800

2,600

(ug/L)

500

{ug/L)

370

700

(ug/L) (ug/L)
490 240,000

1,100

{ug/L)

280,000

1,1-Dichloroethane
1,2-Dichloroethene
Vinyl chloride
Chioroform

1,1-Dichloroethylene
Total Xylenes
Methylene chloride
Acetone

1,1,1-Trichtoroethane
8romodichloromethane
Tetrachloroethylene
Toluene

50

10,000

Detection limits are presented in Appendix G.
C - CAMO Pollution Control, Inc.
R - Radian Analytical Services.
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TABLE 4-1 (Continued). VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUND-WATER SAMPLES, EMERSON POWER TRANSMISSION, ITHACA, NEW YORK

SAMPLE POINT MW-3-31
DATE 09/14/89

MW-3-31 Dup
09/14/89

MW-3-31
11/2/89 R

MW-3-31
1172189 €

MW-3-100
07/08/88

MW-3-100
07/16/88

M4-3-100 MW-3-100
08/10/88 09/14/89

HW-3-100
11/2/89 R

MW-3-100
11/2/89 C

{ug/L)

Trichloroethylene 470,000
cis-1,2-Dichloroethylene
trans-1,2-Dichioroethylene

Benzene

(ug/L)

12,000

(ug/Ly
290,000 D

2,700

(ug/L)
1,100,000

9,200

(ug/L)

48,500
0
4,400
1,500

(ug/L)

29,500
0
2,800
1,600

(ug/L) (ug/L)

18,000 7,000
1,000

(ug/L)
9,000

12,000

(ug/L)
16,000

28,000

1,1-Dichloroethane
1,2-Dichloroethene
Vinyl chloride
Chloroform

230

200 v

1,1-Dichloroethylene
Total Xylenes
Methylene chloride
Acetone

1,1,1-Trichloroethane
Bromodichloromethane
Tetrachloroethylene
Toluene

180

Detection (imits are presented in Appendix G.

C - CAMD Pollution Control, Inc.
D - Sample diluted for this analyte.
R - Radian Analytical Services.

V - Vinyl chloride and Dichlorodiflucromethane coelute (CAMO Pollution Control, Inc.).
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TABLE 4-1 (Continued). VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUND-WATER SAMPLES, EMERSON POWER TRANSMISSION, ITHACA, NEW YORK

SAMPLE POINT MW-3-150 Mu-3-150 MW-3-150 Mu-3-150 MW-3-150 M4 -4 MW-5-25 MuW-5-25 MW-5-25

DATE 08/16/88 69/18/89 11/2/89 R 11/2/89 C 11/2/89 C Dup 08/11/88 09/13/89 08/11/88 09/13/89 11/2/89 R
(ug/L) {ug/L) | (ug/L) {ug/L) {ugsL) (ug/L) (ug/L) (ug/L) (ug/L} {ug/L)

Trichloroethylene 200 3,500 4,200 6,200 5,900

cis-1,2-Dichloroethylene 250C 30

trans-1,2-Dichloroethylene 4,500 8,500 9,200 15

Benzene

1,1-Dichloroethane

1,2-Dichloroethene

Vinyl chloride 110 200 110

Chioroform 1

1,1-bichtoroethylene
Total Xylenes
Methylene chloride
Acetone

1,1,1-Trichtoroethane
Bromodichloromethane
Tetrachloroethylene
Toluene

Detection limits are presented in Appendix G.
C - CAMO Pollution Control, Inc.
R - Radisn Analytical Services.
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TABLE 4-1 (Continued). VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUND-WATER SAMPLES, EMERSON POWER TRANSMISSION, ITHACA, NEW YORK

SAMPLE POINT Mu-5-25 MW-5-40 MW-5-40 MW-5-40 R MW-5-40 C  MW-5-100 MJ-5-100 R MW-5-100 C MW-56-25 MW-6-25
" DATE 11/2/89 C  08/08/88 09/13/89 11/2/89 1172789 09/15/89 1172789 11/2/89 08/10/88 09/14/89
(ug/L) (ug/L) {ug/L) (ug/L) (ug/L) Cug/L} (ug/L) (ug/L) (ug/L) (ug/L)

Trichloroethylene 220,000 E 290,000 73,000 D 240,000 270,000 15 21
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene 19 13,000 D 16,300 4.3 5

Benzene

1,1-Dichlorcethane

1,2-Dichloroethene 15,000

Vinyl chloride 180 v 850 800 v

Chloroform

1,1-Dichloroethylene 110 2

Total Xylenes

Methylene chloride 3,800 X%

Acetone 1,200 J

1,1,1-Trichioroethane

Bromodichloromethane

Tetrachloroethylene 400
Toluene

Detection Limits are presented in Appendix G.

C - CAMO Pollution Control, Inc.

D - Sample diluted for this analyte.
- Estimated value or not reported due to the presence of interference.
- Estimated value.
Radian Analytical Services.
- Vinyl chloride and Dichlorodifiuoromethane coelute (CAMO Pollution Control, Inc.).
- Estimated value; analyte was also found in associated blank.

P o« OV = M
'
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TABLE 4-1 (Continued).

VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUND-WATER SAMPLES, EMERSON POMER TRANSMISSION, ITHACA, NEW YORK

SAMPLE POINT MW-6-40
DATE 08/08/88

MW-6-40
09/14/89

MW-6-40 Dup
09714789

Mw-6-100 MW-7-40
08/10/88 08/16/88

MW-7-40
09/15/89

MW-9-40
09/18/89

MW-8-40 MW-B8-40
08/16/88 09/18/89

Mu-2-100
09/18/89

(ug/L)

Trichloroethylene
cis-1,2-Dichlorcethylene
trans-1,2-Dichlorcethylene
Benzene

(ug/L)

(ug/sL) (ug/L) {ug/L)
3 13

140

(ug/L)

(ug/L) (ug/L) (ug/L}y

3

(ug/L)

1,1-Dichloroethane
1,2-Dichloroethene

vinyl chloride

Chioroform 1X

20

1,1-Dichloroethylene

Total Xylenes

Methylene chioride 4 X
Acetone

1,1,1-Trichloroethane
Bromodichloromethane
Tetrachloroethylene
Toluene

Detection limits are presented in Appendix G.
X - Estimated value; analyte was also found in associated blank.
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TABLE 4-1 (Continued). VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUND-WATER SAMPLES, EMERSON POWER TRANSMISSIONM, ITHACA, NEW YORK

SAMPLE POINT MW-10-40
DATE 09718789

w-11-40
09/18/89

Mu-13-25
08/09/88

My-13-25
09/13/89

Mu-15-40
08/09/88

MW-15-40
09/13/89

MW-16-100
08/16/88

MW-16-100
09/15/89

MY-17-40
08712788

MW-17-40
09/15/89

{ug/L}

Trichloroethylene
¢is-1,2-Dichloroethylene
trans-1,2-Dichlorcethylene
Benzene

(ug/L)

(ug/L}

30
80

(ug/L}

19

{ug/L)

(ug/L)

{ug/L)

40

{ug/L)

(ug/L)

(ug/L)

1,1-Dichloroethane
1,2-Dichloroethene

vinyl chloride

Chloroform 1

16 B

1"

46

1,1-Dichloroethylene
Total Xylenes
Methylene chloride
Acetone

27

1,1,1-Trichloroethane
Bromodichloromethane
Tetrachloroethylene
Toluene

E )

220 E

51

Petection Limits are presented in Appendix G.

B - Analyte found in associated blank.

E - Estimated value or not reported due to the presence of interference.

J - Estimated value.
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TABLE 4-1 (Continued). VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUND-WATER SAMPLES, EMERSON POMER TRANSMISSION, ITHACA, NEW YORK

SAMPLE POINT
DATE

PIPE &
09/15/89

SEEP D
07/18/88

SEEP D
09/14/89

SEEP E SEEP E
07/18/88 09/14/89

SEEP D Dup
09/14/89

SEEP F
07/18/88

SEEP G
09/12/89

SEEP H
09/14/89

Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
Benzene

{ug/L)

65

(ug/L}

(ug/L)

{ug/L) (ug/L) (ug/L)
3
12

1

{ug/L)

(ug/L} (ug/L)

4
B0

1,1-bichloroethans
1,2-Dichloroethene
Vinyt chloride
Chtoroform

%, 1-Dichloroethylene
Total Xylenes
Methylene chloride
Acetone

1,1,1-Trichleroethane
Bromodichloromethane
Tetrachloroethylene
Toluene

Detection limits are presented in Appendix G.
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TABLE 4-2.

METALS DETECTED IN WATER SAMPLES, EMERSON POWER TRANSMISSION, ITHACA, MEW YORK

SAMPLE POINT MW-3-13 Mu-3-31 MW-3-31 Dup. MwW-3-31 MW-3-31 Dup. MW-3-100 MW-4
DATE 09/14/3%9 08/09/88 08/09/88 09/14/89 09/14/89 09/14/89 09/13/89
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
Aluninum 114 BN* 110 128 151 BN* 2,400 N* 1,730 N* 265 N*
Antimony < 26.00 U 101 165 30.50 B < 26,00 U < 26.00 U < 26.00 U
Arsenic 1.70 8 < 1.00 v 24.170 19.00 2.50 B
Barium 503 E 7,780 7,650 2,640 E 49T E 387 E 1,780 E
Beryllium < 1.00 U < .00 U < 1.00 U < 1.00 Y < 1.00 U
Cadmium < 2.00 U < 2.00u < 2.00 U < 2.00 v < 2.00 U
Calcium 317,000 386,000 376,000 £ 240,000 20,500 17,700 215,000
Chromium 927 " < 3.00 U 14.20 7.80 B 10.90
Cobalt < 21.00 U < 21.00 U < 21.00 v < 21.00 U < 21.00 U
Copper 14.60 B 10 < 5.00 U 19.90 B 15.20 B < 5.00U
1ron 4,880 158 147 217 146 238 005
Lead 7.40 37.80 6.30 8.50 < 1.00 W
Magnesium 56,300 73,700 72,600 49,200 159 B 265 B 41,600
Manganese 1,120 2,470 2,430 430 5.70 B 10.80 B 937
Mercury < 0.10U < 0.0 u < 0.10 v < 0.10 U < 0.10 U
Nickel 123.00 < 5.00 U < 5.00U < 5.00 U 16.60 B
Potassium 11,600 4,640 4,600 18,900 253,000 164,000 3,908
Selenium < 1.00 U < 1.00 U < 1.00 U < .00 U < 1.00 W
Silver < 3.00U 13 10 < 3.00 U < 3.00 U < 3.00u < 3.000
Sodium 1,070,000 363,000 * 379,000 446,000 877,000 730,000 644,000
Thatlium < 1.00 U 1.10 BW < 1.00 W < 1.00 uW < 1.00 W
Vanadium 5.70 8 < 4.00 U 13.00 B 10.70 B < 400U
Zinc < 11.00 U < 11.00 U < 11.00 v < 11.00 4 < 11.00 4
Cyanide 21 20 *
pDetection limits are presented in Appendix G.
* - puplicate analysis was not within control Llimits. N - Spike sample recovery was not within control limits.
B - Result was between instrument detection limit and U - Result was less than instrument detection limit.
contract-required detection limit. W - Post-digest spike recovery furnace analysis

E - Estimated value or not reported due to the
presence of interference.

was out of 85-115 % control Limit, while sample
absorbance was less than 50% of spike absorbance.
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TABLE 4-2 (Continued). METALS DETECTED IN WATER SAMPLES, EMERSONM POWER TRANSMISSION, ITHACA, NEW YORK

SAMPLE POINT MuW-5-25 MW-5-40' MW-5-40 My-6-25 MW-6-40 MW-8-40 MW-9-100
DATE 0%/13/89 08/08/88 09713789 09714789 08/08/88 09/18/89 09/18/89
{ug/L) (ug/L) (ug/L) (ug/L) (ug/L} (ug/L) {ug/L)

ALumi num 355 N* n 810 N* 1,070 N* 1,210 N* 7,610 N*
Ant imony < 26.00 U < 26.00 U < 26.00 U 73 < 26.00 U < 26.00 U
Arsenic 6.00 B 2.2 1.00 B 2.10 B 1.40 BW 6.80 B
Barium 582 E 2,760 1,550 E 148 BE 1,330 715 E 59.30 BE
Beryllium < 1.00 U < 1.00 U < 1.60 U < 1.00 U < 1.00 U
Cadmium < 2.00U < 2.00 ¢ < 2.00u < 2.00 u 2.00 U
Calcium 329,000 213000 E 156,000 41,800 137,000 E 101,000 ‘6,180
Chromium < 3.00u < 3.00 U 3.00 U 8.70 8 20.00
Cobalt < 21.00 u < 21.00 v 21.00 U < 21.00u < 21.00 U
Copper 11.80 B 5.2 < .00 U 14.80 B 7.30 B 16.40 B
Iron 1,850 231 1,480 16,000 977 3,870 12,400
Lead 3.40 < 1.00 U 3.10 55.90 7.60
Magnesium 57,100 42,700 35,000 6,520 32,600 28,700 3, 4508
Manganese 40,000 995 975 2,410 1,010 157 156
Mercury < 0.10 v < 0.10 U < 0.10 U 0.21 < 0.10 U
Nickel 11.70 8 < 5.00U < 5.00U 6.00 B 14.00 B8
Potass ium 23,200 6,170 4,800 B 3,620 B 6,370 6,440 4,570 8
Selenium < 1.00 W 1.10 N < 1.00 uW < 1.00 U < 1.00 U < 1.00 W
Sitver < 3.00U < 3.0 < J.00u < 3.00uU < 3.00U
Sodium 1,140,000 250,000 219,000 58,600 250,000 160,000 96,960
Thallium < 1.00 W < 1.00 U < 1.00 U 1.20 BW < 1.00 uW
Vanadium < 4.00U < 4,00 U < 4.00 U 5.00 8 11.608
Zinc < 11.00 U < 11.00 U < 11.00 U 15.60 B 27.80
Cyanide 37 * 15 *
Detection limits are presented in Appendix 6.

* - puplicate analysis was not within control Llimits. N - Spike sampie recovery was not within control limits.

B - Result was between instrument detection Limit and U - Result was less than instrument detection limit,

contract-required detection limit. W - Post-digest spike recovery furnace analysis
E - Estimated value or not reported due to the was out of 85-115 % control timit, while sample

presence of interference. absorbance was less than 50X of spike absorbance.
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TABLE 4-2 (Continued). METALS DETECTED IN WATER SAMPLES, EMERSON POWER TRANSMISSION, ITHACA, NEW YORK

SAMPLE POINT MuW-13-25 M- 15-40 MW-15-40 MW-16-100 Fitre Reservoir 1  Fire Reservoir 2
DATE 09/13/89 08/09/88 09713/89 09/15/89 09/12/89 09712789

{ug/L) {ug/L) (ug/L) (ug/L} {ug/L) (ug/L)
Aluminum 403 N* 599 N* 5,240 N* 1,770 N* 158 BN*
Ant imony < 26.00 U < 26.00 U < 26.00 U < 26.00 U < 26.00 U
Arsenic 4.40 B 2.508 32.30 1.20 8 < 1.00 U
Barium 93.80 BE 75 205 E 92.40 BE 158 BE 91.10 BE
Beryllium < 1.00 U < 1.00 U < 1.00 U < 1.00U < 1.00 U
Cadmium < 2.00 U < 2.00u < 2.00 4 8.80 < 2.00u
Calcium 60,200 34400 E 32,100. 7,650 124,000 58,100
Chromium 136 123 6.20 B 4.00 B < 3.00U
Cobalt < 21,00 U < 21.00 v < 21.00 v < 21.00 4 30.80 B
Copper 10.30 B 13.20 8 30.10 31.20 5.40 B
iron 18,900 130 1,780 6,620 2,940 539
Lead 2.30 B 2.40 8B 6.40 20.30 4.10
Magnesium 11,600 7,350 6,630 1,450 B 8,660 8,200
Manganese 499 370 1,850 65.00 327 25.10
Mercury < 0.10u < 0.10 v < 0.0 U < 0.10 U < g.10 U
Nickel 84.50 34.40 B 12.20 B 14.10 B < 5.00 U
Potassium 4,900 B 2,520 2,730 B 37,000 3,590 8B 6,760
Selenium 1.00 BW < 1.00 U < 1.00 U < 1.00 U < 1.00 U
Silver < 3.00 4 < 3.00v < 3.00 U < 3.00u < 3.00u
Sodium 102,000 58,800 65,600 390,000 162,000 210,000
Thallium < 1.00 UW < 1.00 uw < 1.00 UW < 1.00 u < 1.00 U
vVanadium 4,10 B < 4.000U 22.60 B < 4.00 U < 4.00 U
2inc 89.70 < 11.00 U 29.70 126 13.20 8
Cyanide 82 *

Detection Limits are presented in Appendix G.

* - puplicate analysis was not within control limits.

B - Result was between instrument detection Limit and
contract-required detection limit.

€ - Estimated value or not reported due to the
presence of interference.

N - Spike sample recovery was not Within control limits.
U - Result was less than instrument detection limit.
W - Post-digest spike recovery furnace analysis

was out of 85-115 X control limit, while sample
absorbance was less than 50X of spike absorbance.
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TABLE 4-3. METALS DETECTED IN ROCK SAMPLES, EMERSON POWER TRANSMISSION,
ITHACA, NEW YORK

SAMPLE POINT Rock Sample #1 Rock Sample #2
DATE 08/10/89 08/10/89
{mg/kg) (mg/kg)
Aluminum 15,900 24,500
Antimony < 4.50 UN < 4,00 UN
Arsenic 7.40 14.80 S
Barium 42.00 90.70
Beryllium < 0.17 U 1.50
Cadmium < 0.35 UN < 0.31 uN
Calcium 4,290 2,680
Chromium 21.70 38.20
Cobalt 16.60 20.50
Copper 5.40 4.40
Iron 33,000 47,700
L.ead 4.90 4.20
Magnesium 7,070 10,700
Manganese 320.00 374.00
Mercury 1.70 * < 0.23 u*
Nickel 30.40 43.80
Potassium 1,280 2,130
Selenium < 0.200 < 0.20U
Sitver 2.20 0.74 8
Sodium 364.00 B 252.00 B
Thattium < 0,20U < 0.20 U
. Vanadium 20.20 34.10
2inc 51.50 80.00

Detection Limits are presented in Appendix G.
* - puplicate analysis was not within control limits.
B - Result was between instrument detection limit and
contract-required detection Limit.
N - Spike sampte recovery was not within control limits.
Value was determined by the method of standard additions (MSA).
U - Result was less than instrument detection limit.

wy
L]
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TABLE 4-4. TOTAL PETROLEUM HYDROCARBONS AND SEMIVOLATILE ORGANICS DETECTED IN GROUND-WATER SAMPLES,
EMERSON POMER TRANSMISSION, ITHACA, NEW YORK

SAMPLE POINT My-3-31 MW-3-31 Dup MW-5-40 MW-6-40 MW-15-40 Pipe &
DATE 08/09/88 08/09/88 08/08/88 08/08/88 08/09/88 09/15/89
Naphthalene (ug/L) 1"

2-Kethylnaphthalene (ug/L) 42

Dibenzofuran (ug/L) | 54

Fluorene (ug/L) 6 J

Phenanthrene (ug/L} 20

Anthracene {ug/L) 21

Flucranthene (ug/L) 7

Pyrene (ug/L) 3z

Total Petroleum

Hydrocarbons {mg/L} 31

Detection limits are presented in Appendix G.
J - Estimated value.
Z - Estimated value; number was enteied manually during production of a computer-generated report.
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TABLE 4-5. TOTAL PETROLEUM HYDROCARBONS, VOLATILE ORGANIC COMPOUNDS, AND POLYCHLORINATED BIPHENYLS DETECTED IN FIRE WATER RESERVOIR SAMPLE
EMERSON POWER TRANSMISSION, ITHACA, NEW YORK

SAMPLE POINT Fire Reservoir 1 Fire Reservoir 1 Dup Fire Reservoir 1 Fire Reservoir 2 Fire Reservoir 2
DATE 07/19/88 07/19/88 09712789 07/19/88 09/12/89

Total Petroleum

Hydrocarbons (mg/L) 9.2 740 [al

Chloroform (ug/L} | 2 1
Trichloroethylene (ug/i) 13 16 4

cis-1,2-Dichloroethylene (ug/L)} 10 10

Aroclor-1254 (ug/L) 27

Detection limits are presented in Appendix G.
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TABLE 4-6. TOTAL PETROLEUM HYDROCARBONS AND VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE-WATER SAMPLES, EMERSON POWER TRANSMISSION,

ITHACA, NEW YORK

SAMPLE POINT §ix Mile Creek Six Mile Creek Six Mile Creek
Downstream Midpoint Midpoint
DATE 09713789 09713789 09/13/89

Six Mile Creek
Upstream
09713789

Cayuga St.
Storm Drainage
09712789

Total Petroleum
Hydrocarbons (mg/L)

Chtoroform (ug/L) 1 1
1,%,1-Trichloroethane (ug/L)

Bromodichloromethane (ug/L)

Trichloroethylene (ug/L)

bibromochloromethane (ug/L)

Tetrachloroethylene {(ug/L)

20

Detection limits are presented in Appendix G.
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TABLE 4-6 (Continued).

TOTAL PETROLEUM HYDROCARBONS AND VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE-WATER SAMPLES, EMERSON POWER TRANSMISSION,
ITHACA, NEW YORK

SAMPLE POINT

surface Water 1 Surface Water 1 Surface Water 2 Surface Water 2 Surface Water 2 Surface Water 3 Surface Water 3

Upstream Downstream Upstream Dounstream Dup. Downstream Upstream Downstream
DATE 07/18/88 07/19/88 07719788 07/20/88 07/20/88 07/20/88 07/20/88
Total Petroleum
Hydrocarbons (mg/L) 2.1 2 2
Chloroform {ug/L) 2 2
1,1,1-Trichloroethane (ug/L) [ 4

gromodichloromethane (ug/L)

Trichloroethylene (ug/L)

Dibromochloromethane (ug/L)

Tetrachloroethylene (ug/L)

Detection Limits are presented in Appendix G.
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TABLE &4-7. TOTAL PETROLEUM HYDROCARBONS AND VOLATILE ORGANIC COMPOUNDS DETECTED IN SEDIMENT SAMPLES, EMERSON POWER TRANSMISSION,
ITHACA, KEW YORK

SAMPLE Surface Water 1 Surface Water 1 Surface Water 2 Surfece Water 2 Surface Water 2  Surface Water 3 Surface Water 3

POINT Upstresm Downstrean Upstream Downstreem Dup. Downstream Upstream Downstream
Sediment Sediment Sediment Sediment Sediment Sediment Sediment

DATE 07/18/88 07/19/88 07/19/88 07/20/88 07/20/88 07/20/88 07/20/88

Total Petroleum

Hydrocarbons (mg/g} 2.2
Methylene Chloride (ug/g) 32 6 30 [
Toluene (ug/g) 2 (3 7
Chioroform (ug/g) 1 1 3
Trichlorcethylene (ug/g) 4 1
Total Xylenes (ug/g9) 4

1,1,1-Trichloroethane (ug/g) 1

Detection limits are presented in Appendix G.
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TABLE 4-8. TOTAL PETROLEUM HYDROCARBONS AND VOLATILE ORGANIC COMPOUNDS DETECTED IN SANITARY SEWER SAMPLES, EMERSON POWER TRANSMISSION, -
ITHACA, NEW YORK

SAMPLE POINT Cayuga St. Cayuga St. Turner Place Turner Place Turner Place Turner Place
Sanitery Sewer Sanitary Sewer Sanitary Sewer Sanitary Sewer Sanitary Sewer Sanitary Sewer Dup.
DATE 07/722/88 09/12/89 07/22/88 08/15/88 09/13/89 09/13/89

Total Petroleun

Hydrocarbons (mg/L) 24 19 18
Chioroform (ug/L} 1% 23 62 84 42 35
1,1,1-Trichioroethane (ug/L) 32 3 5

Bromodichloromethane (ug/L) 3 7 10 4 3
Trichloroethylene (ug/L) 2 1 1

pibromochloromethane (ug/L) 1 2 2 1
Tetrachloroethylene (ug/L) B 4

betection Limits are presented in Appendix G.
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TABLE 4-9. VOLATILE ORGANIC COMPOUNDS DETECTED IN SUPPLY WATER AND EQUIPMENT
EMERSON POWER TRANSMISSION, ITHACA, NEW YORK

BLANK SAMPLES,

SAMPLE POINT Supply Water 1 Supply Water 2 Equipment Blank
DATE 09/12/89 09712/89 09/12/89
Chloroform (ug/L) 45 55 1
Bromodichloromethane (ug/L) 10

Trichloroethylene (ug/L) 10 1

betection Limits are presented in Appendix G.
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TABLE 4-10.
EMERSON POWER TRANSMISSION, ITHACA, NEW YORK

TOTAL PETROLEUM HYDROCARBOMNS, VOLATILE ORGANIC COMPOUNDS, AND POLYCHKLORINATED BIPHENYLS DETECTED IN SOIL BORING SAMPLES,

SAMPLE POINT Boring 1A Boring 1A Boring 2A  Boring 2A Boring 3A Boring 3A Boring 3A Dup Boring 5 Boring 7
DEPTH 7-9 ft 9- 10.6 ft 4-6 ft 8-9.2 ft 6-8 ft 8-10 ft 8-10 ft 6-7.7 ft  0-1.5 ft
DATE 07720788 07/20/88 07/19/88 07/19/88 07/19/88 07/19/88 07/19/88 07/20/88 (7/20/88
TIME

Total Petroleun Hydrocarbons (ma/g) 9.5 9 5.1 5.1 4.6 14 5.3 0.9

Arochlor - 1254 (ug/kg) 940 1,700 240 4 35 7y 65 4 54 J 25 J
Tetrachloroethylene (ug/kg) 40 42 :

Total Xylenes {ug/kg) 21 29

Vinyl Chloride (ug/kg) 32 9

Trichloroethylene (ug/kg) 3 3

Methylene Chloride (ug/kg) 7 -]

Toluene (ug/kg) 5 5

Chloroform (ug/kg) 5 3

1,1-Dichtoroethane (ug/kg) 9 5

1,1-Dichloroethylene (ug/kg)

cis-1,2-Dichloroethylene {ug/kg) [

Ethyl benzene (ug/kg) 2 3
trans-1,2-Dichloroethylene {(ug/kg) 2

1,1,1-Trichloroethane (uy/kg)

Detection limits are presented in Appendix G.
- Estimated value.



19 4

TABLE 4-10 (Continued). TOTAL PETROLEUM HYDROCARBONS, VOLATILE ORGANIC COMPOUNDS, AND POLYCHLORINATED BIPHENYLS DETECTED IN SOIL BORING SAMPLES,
EMERSON POWER TRANSMISSION, ITHACA, MEW YORK :

SAMPLE POINT Boring B Boring 10 Boring 12 Boring 13A Horing 138 Boring 14A Boring 14B  Boring 15A Bering 15A
DEPTH 2-3.8 ft 4-6 ft 0-1.7 ft 0.5-1.5 ft 3-5 ft 0-2 ft 5.5-7.5 ft 0-2 ft 0-2 ft
DATE 07/20/88 07722/88 07722788 09712789 09/12/89 09/12/89 09/12/89 09712/89 09712789
TIME 14:30 14:59
Total Petroleum Hydrocarbons (mg/g) 0.4 1.6 3 5.9 0.42 33 0.52 0.62
Arochlor - 1254 (ug/kg) 24 1 180 620 110 110 7e 170 150
Tetrachloroethylene (ug/kg) '

Total Xylenes (ug/ky) 2 5 15 2 20 4

Vvinyl Chloride (ug/kg)

Trichioroethylene {ua/kg) 17 .

Methylene Chloride {ug/kg) (] 27 3 14 30 71
Toluene (ug/kg) 2 8 4 3 2

Chloroform (ug/kg} 3 2 2 2 5 5
1,1-Dichloroethane (ug/kg) 18 46
1,1-Dichloroethylene (ug/kg) 13

cis-1,2-Dichloroethylene (ug/kg) 5

Ethyl benzene (ug/kg) 1 5
trans-1,2-Dichloroethylene (ug/kg)

1.1,1-Trichloroethane (ug/kg) 12 28

Detection limits are presented in Appendix G.

J - Estimated value.



TABLE 4-11. COMPARISON OF CONCENTRATIONS OF VARIOUS COMPOUNDS
DETECTED AT EMERSON POWER TRANSMISSION FACILITY WITH NYSDEC
TECHNICAL AND OPERATIONAL GUIDANCE SERIES (TOGS)

Detected NYSDEC
Concentration NYSDEC Guidance
- in Water Standard Value
Sample Point Constituent {ug/l) {pg/Ly (ug/L)
MW-1 Trichloroethylene &0* 10
Tetrachlorocethylene sgP 0.7
Mu-2 Trichloreethylene 68,000° 10
Tetrachloraethylene 10, 000° 0.7
Mu-3-13 Trichlorcethylene 1,500° 10
Iron 4,880° 200
Chromium 927 50
Magnes ium 56,300" 35,000
Manganese 1,120° 300
MW-3-31 Trichloroethylene 35,500° 10
Antimony 65° 3
Barium 5,210° . 1,000
Magnesium 61,450° 35,000
Manganese 1,450° 300
MW-3-100 Trichlorcethylene 25,750° 10
trans-1,2-Dichlorcethylene 3,600" 50
Benzene 1,550 1.0
MW-3-150 Trichloroethylene , 1,850° 10
M- & Barium 1,780° 1,000
Magnesiun 41,600° 35,000
Manganese 937° 300
MW-5-25 Vinyl chioride 155° 5
Iron 1,850" 300
Magnesium 57,100° 35,000
Manganese 40,000b 300
MW-5-40 Trichloroethylene 255,000° 10
Methylene chloride 3,800 50
Barium 2,155° 1,000
Iron 854° 300
Magnesium 38,850° 35,000
Manganese 9a5° 300
MW-5-100 Trichloroethylene 270, 000° 10
MW-6-25 1,1-Dichloroethene * 0.07
fron 16,000° 300
Manganese 2,410b 300

®stage 1 data only.
BStage 2 data only.
“Average concentration of Stage 1 and Stage 2 data.
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TABLE 4-11. COMPARISON OF CONCENTRATIONS OF VARIOUS COMPOUNDS
DETECTED AT EMERSON POWER TRANSMISSION FACILITY WITH NYSDEC
TECHNICAL AND OPERATIONAL GUIDANCE SERIES (TOGS) (CONTINUED)

Detected - NYSDEC
Concentration NYSDEC Guidance
in Water Standard Value
Sample Point Constit. -t (ug/L) (ug/L) ug/Ly
MW-6-40 Ant imony 73" 3
Barium 1,330" 1,000
Iron ot 300
Manganese 1,010 300
M- 7-40 Trichloroethylene 13° 10
MW-8-40 Iron 3,870° 300
Lead 56° 25
MW-9-100 Iron 12, 400° 300
MW-13-25 Trichloroethylene 24° 10
Vinyt chloride 21" 5
Chromium 136° 50
Iron 18,500° 300
Manganese 599° 300
MW-15-40 1,1-Dichloroethene " 6.07
1,1,1-Trichlercethane 135° 50
Chromium 1230 _ 50
Iron $55° 300
Manganese 1,110° 300
M- 16-100 Iron 6,620° 300
Pipe 6 Trichloroethylene 65° ' 10
Fire Reservoir 1 Iron 2,940b 300
Manganese 327 300
Fire Reservoir 2 Iron 539° 300
Seep D 1,1-Dichloroethene ™ 0.07
Seep F Vinyl chloride ” 5

®stage 1 data only,
bStage 2 data only.
“Average concentration of Stage 1 and Stage 2 data.
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5.0 CONCLUSIONS

5.1 Geology/Hydrogeology

The geologic and hydrogeologic characteristics of the overburden and
bedrock and, to some degree, ground-water flow direction and velocity, are the major
factors controlling the distribution of chemical constituents at the EPT site and their
potential for migration off site. The ability of ground water or chemical constituents
to move laterally and vertically in the overburden depends on the porosity of the
overburden, its connection with the underlying bedrock formation, and the quantity of
water flowing through this geologic unit. The potential for deeper lateral and vertical
movement of chemical constituents depends primarily on fractures in the bedrock that
control the movement of liquids, on the quantity of ground water in the bedrock unit,
and on the physical and chemical properties of t_he chemical constituents themselves.
The major conclusions concerning the geologic and hydrogeologic conditions at the

EPT site are as follows:

(1)  The plant and surrounding hillside are located in an area
containing relatively thin overburden overlying fractured bedrock.
Thicker overburden is present near the base of the hill. Ground
water is found in both the overburden and in fractures in the bed-
rock.

(2) Ground water is generally flowing to the north and northwest. In
the overburden, lateral ground-water flow appears to generally
follow the surficial topography, with local variations resulting
from manmade alterations to the site.
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4)

(5)

In the bedrock, lateral ground-water flow appears to be influenced
by the frequency of occurrence and the directional trends of the
fractures found in the rock. Lateral ground-water flow directions
may vary with its depth below ground surface and with the type
and nature of the aquifer material. Ground-water flow represents
a potential migration pathway.

Based on water level measurements in wells screened at different
depths within the bedrock underlying the site, steep vertical
hydraulic gradients exist in the aquifer. The presence of these
gradients and the lack of any noticeable confining layers in the
overburden or bedrock indicate that vertical movement of ground
water and associated chemical constituents is common in the
vicinity of the site.

In addition, the hydraulic connection between the overburden and
the shallow bedrock was confirmed during limited well pumping
in the area downgradient of the fire reservoir, indicating that
pathways exist for movement of chemicals from shallow to deeper
zZones.

Both the frequency of fracture occurrence and the measurements
of in-situ hydraulic conductivity in the bedrock indicate that
fracture porosity and associated hydraulic conductivity decrease
with depth in the bedrock, down to approximately 150 feet below
ground surface. Fracturing was absent in a rock core obtained
from a depth of between 150 and 175 feet. This relationship
suggests that the magnitude of vertical migration of ground water
and associated chemical constituents decreases significantly with
depth in the bedrock. Thus, ground-water movement and
circulation take place primarily in the upper 150 feet of bedrock,
based on available data.

The total quantity of ground water flowing through the geologic
units at the site, both in the overburden and in the bedrock,
appears to be small. This is supported by the fact that several
monitoring wells on site were easily purged dry and took
considerable time to recover. Therefore, vertical migration of
dense organic compounds is probably dominant over the lateral
transport of chemicals in the subsurface by ground water.
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5.2 Site Chemistry

5.2.1 Ground Water, Surface Water, Sediment, Sanitary Sewers, and Municipal
Water Supply

The distribution of chemicals at a particular site is controlled by the

location(s) of the original source(s) of the compounds of concern, and by the physical

and chemical characteristics of the materials present there. The major conclusions

regarding the EPT site that can be drawn from this study are as follows:

(1)

(2)

(3)

The results of the soil gas surveys indicate a source of
trichloroethylene (TCE) centered on the vicinity of the fire
reservoir, These soil gas results do not appear to indicate the
presence of other significant sources of volatile organic compounds
in other areas at the EPT site.

Consistent with the results of the first soil gas survey, TCE and
tetrachloroethylene (PCE) continued to be among the compounds
most frequently detected in the second soil gas survey in the areas
sampled downgradient of the fire reservoir and the plant. 1,1,1-
trichloroethane (1,1,1-TCA) also was frequently detected in soil
gas from these areas. Concentrations of these three compounds
were generally detected above background concentrations in areas
downgradient of the fire reservoir, in the vicinity of the NYSEG
station, and at locations along South Cayuga Street.

Elevated concentrations of TCE and associated degradation
products were detected in soil gas in the vicinity of the fire
reservoir. No other major sources of TCE were defined at the site
by the soil gas surveys. No major sources of any other con-
taminants were defined at the site by the soil gas surveys. No
plume in the vadose zone or saturated zone was defined by the
soil gas surveys.

Ground water from MW-4, the shallow upgradient weil, did not
contain detectable quantities of volatile organic compounds
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4)

(5)

(6)

(VOCs). Therefore, it is assumed that this location continues to
be representative of background conditions for the property.

TCE and its ascociated degradation products are the primary
compounds of interest at the site. The highest average
concentration of TCE (399,000 ppb) was detected in ground water
from shallow bedrock well MW-3-31, directly downgradient of,
and at the sam - elevation as, the fire reservoir. Based on the
preliminary assessment of the fire reservoir, it was concluded that
the reservoir was the original, primary source of TCE in ground
water in this vicinity. Since the cleanup of the fire reservoir, it is
likely that TCE-containing water that migrated from the reservoir
prior to cleanup, and that is present in the subsurface vicinity of
the reservoir, now serves as a secondary source for TCE in ground
water. While separate-phase TCE may have been present at some
point in the reservoir, no separate-phase product has been found
in any of the samples from any of the wells to date.

TCE concentrations decreased rapidly from the reservoir to the
northeast, in the direction of ground-water flow, and in many
cases TCE was not detected in off-site wells. This trend is
consistent with minimal lateral dispersion of the chemical
constituents in the shallow bedrock zone. At on-site well MW-1,
the concentration of TCE was 60 ppb, three orders of magnitude
less than TCE levels detected in the on-site area directly
downgradient of the fire reservoir at MW-3-31.

The low concentrations of TCE and other organic compounds
detected in ground water obtained from the on-site MW-6 well
cluster to the northwest indicate that chemical constituents from
the fire reservoir area have not migrated or dispersed to this
Jocation. The detected concentrations are likely associated with
the handling of solvent-containing metal scrap in the scrap loading
area uphill. This horizontal distribution pattern also supports the
notion that dissolved chemicals are not moving in a transverse
direction very far from the reservoir, but appear to be restricted to
a fairly narrow path generally oriented with the fracture patterns.

Concentrations of TCE and associated compounds decrease with
depth in the on-site MW-3 cluster bedrock wells, consistent with
the dominant vertical characteristic of the movement of ground
water. The overburden well above the elevation of the reservoir
in the MW-3 cluster exhibited lower TCE concentrations than
levels found in wells located in the shallow bedrock just below the
elevation of the reservoir. At 150 feet below ground surface, the
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(7

(8)

9

(10)

concentration of TCE was less than that detected in the shallow
bedrock zone at the same on-site location.

TCE also was present at elevated concentrations in the on-site
MW-5 cluster bedrock wells. As with the MW-3 well cluster, TCE
concentrations-decreased significantly with depth. These results
are consistent with the expected decrease in vertical migration of
ground water and chemical constit-2nts with decreasing fracture
frequency, and with the expected decrease in hydraulic
conductivity with depth in bedrock.

The MW-5 cluster shallow bedrock wells that contain elevated
TCE concentrations are situated on-site, immediately upgradient of
the fire reservoir. Based on water levels observed in the reservoir
in the past, it is likely that the elevated concentrations of VOCs
detected in the sample from the MW-5 cluster are the result of
past contamination in the reservoir and past radial ground-water
flow from mounding on the water table under the reservoir. The
history of site operations indicates that plant operations in the
vicinity of the MW-5 cluster may also have contributed oils and
solvents to the subsurface area at the fire reservoir.

Low concentrations of TCE and associated compounds were
detected in samples from well MW-13-25. This well is located in
the reported former location of a solvent distillation and recovery
unit. The concentrations of TCE currently being detected in
ground water at this location likely resulted from spills or leaks
from the former distillation unit.

Low concentrations of TCE and associated compounds were de-
tected in samples from several wells screened at different depths
within bedrock and in seeps downgradient, to the northeast and
northwest of the reservoir. The low concentrations of these
constituents are consistent with their limited horizontal migration
through fractured rock downslope from the plant.

The presence of the full spectrum of degradation products of TCE
at the site, generally in association with elevated levels of TCE,
along with no known or reported use of the dehalogenation
products of TCE at the site, indicates that TCE has aged in the
subsurface environment. Aging means that there has been
sufficient time for degradation to proceed to some degree at most
locations sampled. At the locations of wells MW-5-25 and MW-
13-25, the relative concentrations of the degradation products to
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(12)

(13)

(14)

TCE may indicate that TCE has been present long enough to have
completely or mostly degraded.

With the exception of 1 ppb of chloroform measured in one
sample, no VOCs or total petroleurn hydrocarbons (TPHs) were
detected in the ground water collected from wells MW-10-40 and
MW-17-40, located at the base of the hill. These locations
represent the furthest extent of the investigation downg:=dient of
the plant.

Current concentrations of TCE, cis-1,2-dichloroethylene (cis-
1,2DCE), and TPHs in the water from the fire reservoir are several
orders of magnitude lower than the concentrations detected prior
to its cleanup in 1987, indicating that the majority of the
contamination appears to have been removed from the reservoir
during the 1987 cleanup effort. Potential sources of continued
low-level contamination include contamination still present in the
reservoir walls or contamination seeping in from higher
concentrations in the ground-water regime in the vicinity of the
reservoir. The samples from the west compartment (FR1) slightly
exceed the TOGS for TCE for ground water (10 ppb) and the
TOGS for polychlorinated biphenyls (PCBs) (0.1 ppb). The source
of the PCBs is not known. Possible sources include past usage of
PCB-containing hydraulic, cuiting, or other oils at the plant, or
past leaks from old PCB transformers that contaminated surface
runoff entering the reservoir.

Low concentrations of TPHs were detected in samples from surface
drainages and storm sewers. These concentrations likely result
from surface runoff from streets, parking lots, and other paved
areas crossed by vehicles.

The results of sampling and analysis of three surface drainages
around the plant property indicate the presence of low levels (less
than 10 ppb) of several organic compounds: 1,1,1-TCA,
methylene chloride {CH,Cl,), chloroform, toluene, and total
xylenes. The results of sampling and analysis of three locations
along Six Mile Creek indicate the presence of TCE in a sample
from a location upstream of the plant and 1 ppb of chloroform in
samples upstream of and midstream relative to the plant. No
other VOCs were detected in samples from these locations. These
levels indicate that there was no significant migration of these
compounds from EPT to the surface drainages at the time these
features were sampled.
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(15) The small drainage ditch that flows parallel to the plant along the

(16)

(14)

lower parking lot and former railroad tracks (referred to as the
railroad ditch) was sampled during the preliminary assessment.
The ground water seeps downslope of the fire reservoir that
contribute to the flow in the railroad ditch and the storm drain
along South Cayuga Street that receives the flow from this ditch
were sampled during the remedial investigation. Evaluation of
this surface flow and the analytical results indicated that the
majority of the flow in the railroad ditch originates from parking
lot runoff, plant roof drains, and noncontact cooling water. The
runoff and roof drains are likely sources for the oily sheen
observed on the flow. While the hillside seeps that contribute a
small portion of the flow yielded samples that contained low
concentrations (10 ppb) of TCE, the sample of the storm drainage
that is the discharge for this flow did not contain detectable
concentrations of TCE or associated compounds. This indicates
that there was no significant migration of these compounds from
EPT via the railroad ditch at the time this drainage area was
sampled.

The results of sampling and analysis of two sanitary sewers and
one storm drainage on the plant property indicated low-level con-
tamination with 1,1,1-TCA in the first round of samples (ranging
from 3 to 32 ppb). These results did not recur during analysis of
the second round of samples. Chloroform (ranging from 19 to 84
ppb) was detected in all of the samples. To Radian’s knowledge,
chloroform is not used in the plant. However, chloroform and
other trihalomethanes were present in samples of the chlorinated
municipal water supply that serves the plant. 1,1,1-TCA is used at
the plant; however, no additional sources of this compound in the
sewer system were identified.

Compounds detected in concentrations higher than the
corresponding TOGS are primarily TCE and some of the associated
organic compounds in samples from on-site locations. Elevated
concentrations of several metals, higher than the TOGS, are
primarily attributable to natural in-situ conditions not associated
with EPT operations. No source of soluble chromium was
reportedly used at the plant. Elevated chromium concentrations
detected in three on-site wells may be attributable to imported fill
materials penetrated by these wells.
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5.2.2 Scrap Conveyor/Loading Area

The oils and PCBs detected in the scrap conveyor/railroad track loading

area appear to be related to the metal scrap conveyor, loading operations, and railway

transport formerly located there. Examination of site chemistry and potential

migration pathways indicates that the chemical constituents detected at this location

are generally limited to the EPT facilities and the railroad tracks in the immediate

area. Significant concentrations of chemicals related to these operations are not

present at this time in ground water from the locations sampled off site. The

conclusions regarding the scrap conveyor/railroad track loading area at the EPT site

are as follows:

n

(2)

(3)

A thin layer of overburden (manmade fill and glacial till), ranging
from 1.6 to 10.6 feet thick, overlies the bedrock in this area.
Much of the surface area in the vicinity of the railroad tracks has
dark, oily or rust-colored stains, and some of the surface is
covered with remnant metal scrap.

The majority of the overburden samples recovered at all depths
from this area showed visual evidence of staining. It is likely that
oil or similar substances were contributed to the area by scrap
loading operations. Total petroleum hydrocarbons (TPHs) were
detected in the parts-per-thousand range in samples from 11
locations. While an oily sheen was noted during drilling of the
shallow well directly downgradient of this area (MW-6-25),
analysis of the ground-water samples from this well and the two
bedrock wells at this location did not contain concentrations of
TPHs above the detectable level of 2 ppm.

The overburden at the scrap conveyor/loading area showed low
concentrations of PCBs (Arochlor 1254), generally less than 1
ppm. The presence of minor concentrations of PCBs appears to be
primarily centered on an area downgradient of the scrap conveyor,
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between the railroad track and the loading spur. Even smaller
concentrations were found along the railroad tracks, west of the
loading area. PCBs also were detected in a sample collected in
the area uphill of the scrap conveyor/loading dock.

Samples of ground water from the well cluster directly down-
gradient of the scrap conveyor/loading area (MW-6} did not
contain concen‘rations of PCBs above detectable limits; therefore,
state standards for PCBs in ground water were not exceeded in
any site wells. While the oils used in the scrap conveyor/loading
area may have contained PCBs, no records have been found that
document any use or disposal of PCBs in this area. No con-
clusions can be drawn about the source of PCBs here, but their
low concentrations in the soils do not indicate an environmental
concern. Currently, there are no state or federal standards or
guidance values for PCBs in soil.

A number of volatile organic compounds (VOCs) were detected in
soil samples from five locations in the scrap conveyor/loading
area. Total volatile organic concentrations ranged from 25 to 111
ppb at these locations. The compounds detected in the highest
concentrations include tetrachloroethylene (PCE), total xylenes,
trichloroethylene (TCE), and methylene chloride (CH,Cl,).
However, concentrations of these and other volatile organic
compounds detected were generally low and do not exhibit a
consistent pattern of distribution across the area.

Currently, there are no state or federal standards or guidance
values for these volatile organic compounds in soils. Volatile
organic compounds detected in ground-water samples from the
MW-6 wells downgradient of the scrap conveyer/loading area
contained low concentrations of five volatile organic compounds.
All concentrations were less than 10 ppb, and no TOGS were
exceeded. The concentration of 1,1-dichloroethylene (1,1-DCE) in
one sample slightly exceeded the guidance value for 1,1-DCE (0.07
ppb), but this compound was not detected in analysis of the

Stage 2 sample from the same location.
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APPENDIX A - SOIL GAS SURVEYS

Al SOIL GAS SAMPLING AND ANALYSIS

Soil gas sampling and analysis is used as a screening technique to
identify volatile constituents and to approximate the extent of contamination in soils
and shallow ground water. This technique does not provide direct sampling of soils
and ground water, and is suitable only for chemical species that will volatilize in the
vadose (unsaturated) zone, such as chlorinated solvents. Moreover, there is not
always a direct correlation between concentrations of such constituents in soils and
ground water, and concentrations of such constituents measured in soil gas. The
screening results must be confirmed by direct sampling of soils and ground water
before the data generated can be used to reliably estimate the extent of subsurface

contamination.

Soil gas sampling generally involves driving a small diameter probe
approximately 3 feet into the ground in the soils above the ground water, and then
extracting a sample of the gas that migrates through the air spaces in the soils. The
gas sample is either shipped to an analytical laboratory for analysis or is injected into
a portable gas chromatograph on site. The chemical species found in the gas, along
with their associated concentrations, are reported. The time between sampling and
reporting of results is usually about two days. Quality control samples are also

collected and analyzed in the same manner.
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The soil gas surveys of the EPT plant property and surrounding area
required by NYSDEC were conducted in two phases. On August 10 and 11, 1987, at
the request of NYSDEC, a preliminary soil gas survey of selected areas of the site was
performed. The sole objective of this study was to evaluate whether any contaminants
that could be leaving the EPT property could be placing the residents of houses just

northeast of the plant at risk.

In the preliminary survey, 52 soil gas samples were collected at intervals
along four lines labeled A, B, C, and D (Plate 1). (Plate 1 is located at the end of the
report text.) Line A was located upgradient of the plant to serve as an indication of
background levels for comparison with lines B, C, and D, which were located directly
downgradient of the plant and the New York State Electric and Gas Corporation
(NYSEG) substation (Plate 1). The samples were analyzed for vinyl chloride (VC);
methylene chloride (CH,Cl,); trans-1,2-dichloroethylene (trans-1,2DCE); 1,1-
dichloroethane (1,1-DCA); trichloroethylene (TCE); toluene; xylene; and
tetrachloroethylene (PCE). The Target Environmental Services report entitled Soil
Gas Survey - Morse Industial Corporation, dated August 1987, and the results of this

preliminary survey are presented in this Appendix.

A more extensive soil gas survey was performed at the site during
November 17 - December 7, 1987, as part of the Remedial Investigation. This survey

was designed to provide screening data on the possible extent of subsurface
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contamination in the vicinity of the EPT plant. The specific objectives of this survey

were to:

(1) Estimate the boundaries of the vapor plume(s), if any;
(2) Provide data to refine the siting of ground-water monitoring wells;
(3)  Evaluate the extent of contaminant migration off site, if any; and

(4) Aid in the identification of subsurface contamination source(s), if
any.

For this more extensive survey, 118 soil gas samples were collected at
intervals along five lines and at individual locations around the plant, as approved by
NYSDEC (Plate 1). One line of samples was also collected during this survey to
represent background conditions. This line, also designated Line A, was located on
the southeast side of the plant in the vicinity of the Line A used during the
preliminary soil gas survey at the site. The rem.;:xining downgradient survey lines were
labeled D, E, F, and G. Line D was located along the entire length of the main plant
building, adjacent to the fire water reservoir. Line E was located perpendicular to
Line D in a downgradient direction towards Six Mile Creek. Line F extended downhill
from South Cayuga Street toward Spencer Street along the southwestern property
boundary of the houses along South Cayuga Street. Line G was located along the
western portion of South Hill Terrace. In addition, 13 soil gas samples were taken at
individual locations not on the survey lines, but within the soil gas survey area. All

soil gas sample locations are shown on Plate 1. All samples, including quality control
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samples, were analyzed for 1,1,1-trichloroethane (1,1,1-TCA); CH,Cl,; cis-1,2-
dichloroethylene (cis-1,2-DCE); 1,1-DCA; TCE; benzene; toluene; xylene; and PCE.

The results of this more extensive survey also are presented in this Appendix.
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A2 RESULTS OF SOIL GAS SURVEYS

The findings of the preliminary soil gas survey performed on August 10

and 11, 1987 were as follows:

. Vinyl chloride, methylene chloride, trans-1,2-dichloroethylene, and
1,1-dichloroethane were not detected above the detection limit of
1 ppb in any of the samples. TCE was present at a maximum of
276 ppb in the soil gas sample taken immediately adjacent to well
MW-3-31, directly downgradient of the reservoir.

. TCE and PCE were present above background levels in samples
from survey line D, with 6.1 ppb as the maximum for TCE and
3.4 ppb as the maximum for PCE. Concentrations of these
compounds were highest at the northeastern corner of the NYSEG
transformer station, showing a gradual decline to the east and
west.

. TCE was detected in five of the six field blanks at concentrations
ranging from 0.6 to 1.7 ppb. While these levels may indicate
some cross-contamination of samples with low levels of TCE, they
probably do not significantly affect those areas with the highest
soil gas readings.

. PCE was detected in three of the six field blanks at concentrations
ranging from 0.5 to 0.6 ppb, with a detection limit of 0.5 ppb. It
does not appear that these levels in the field blanks represent any

significant indication of cross-contamination of samples or data
quality problems with PCE measurements.

The results of the more extensive soil gas survey performed between

November 17 and December 7, 1987, are detailed below.
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The compounds most frequently detected at the locations sampled were
PCE, TCE, and 1,1,1-TCA. In general, the maximum concentrations of these
compounds in soil gas were detected in areas downgradient of the fire reservoir.
Concentrations of PCE in the background samples (Line A) ranged from 0.0001 to
0.0009 ppb. Concentrations of PCE in samples from locations downgradient of the
plant ranged from 0.00002 to 2 ppb. The maximum PCE concentrations occurred in
the vicinity of South Cayuga Street and South Hill Terrace along Line S (1 to 2 ppb)

and along Line D, at location D-49 (0.3 ppb).

Concentrations of TCE in the background samples (Line A) ranged from
0.002 to 0.01 ppb. Concentrations of TCE in samples from locations downgradient of
the plant ranged from 0.00007 to 190 ppb. The maximum TCE concentrations
occurred directly downgradient of the fire reservoir at the intersection of sampling
Lines D and S (12 to 190 ppb). Concentrations of 1,1,1-TCA in the background

samples (Line A) ranged from 0.004 to 0.01 ppb.

Concentrations of 1,1,1-TCA in samples from locations downgradient of
the plant ranged from 0.0004 to 27 ppb. The maximum 1,1,1-TCA concentrations
occurred directly downgradient and northwest of the fire reservoir along South Cayuga
Street (Line S, 20 to 27 ppb) and along Line D, at locations D-41 and D-42 (5 and 3

ppb, respectively).
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Trans-1,2DCE and CHZCI-2 also were detected in samples taken across the
site. The majority of detections for trans-1,2DCE were less than the 2 to 5 ppb
detected in the background samples, and generally less than 1 ppb, overall. The
maximum trans-1,2DCE concentration, 83 ppb, was detected in one sample (Line D,
location D-49) downgradient of the plant and fire reservoir, but was not confirmed in
the duplicate sample from the same location, which showed only 1 ppb. Therefore,

the trans-1,2DCE concentration at this sample point is highly questionable.

Likewise, the majority of detections for CH,Cl, were less than the 0.2 to
0.3 ppb detected in the background samples, and generally less than 1 ppb overall.
The maximum CH,Cl, concentration of 6 ppb also was detected in the sample from

location D-49, with 2 ppb detected in the duplicate sample from this location.

Cis-1,2DCE was not detected in background samples (Line A), and was
detected in only one sample downgradient of the plant, northwest of the fire
reservoir (Line D), at 100 ppb. 1,1-DCA was detected in background samples (Line A)
at 8 and 44 ppb. 1,1-DCA also was detected at five locations downgradient of the
plant: at four locations clustered northwest of the fire reservoir (Line D) at
concentrations ranging from 0.1 to 4 ppb, and at one location west of the fire
reservoir (Line F) at 4 ppb. Benzene, toluene, and xylene were not detected in
backgroundlsamples (Line A), but were detected sporadically downgradient of the
plant. Concentrations of benzene detected at nine locations ranged from 0.02 to 10

ppb. Concentrations of toluene detected at two locations ranged from 0.4 to 0.6 ppb.
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The concentration of xylene detected at one location downgradient of the fire reservoir

was 1.1 ppb.

In summary, the findings of the second soil gas survey were as follows:

. TCE and PCE, consistent with the first survey, continued to be
among the compounds most frequently detected in the areas
sampled downgradient of the fire reservoir and the plant.

. 1,1,1-TCA also was found to be among the compounds most
frequently detected in the areas sampled downgradient of the fire
reservoir and the plant.

. Concentrations of these three compounds (TCE, PCE, and 1,1,1-
TCA) were generally detected above background concentrations in
areas downgradient of the fire reservoir, in the vicinity of the
NYSEG station, and at locations along South Cayuga Street.

. Concentrations of trans-1,2DCE and CH,Cl, in samples taken from
downgradient areas were less than those in samples taken
upgradient of the plant. Maximum concentrations were detected

. for both compounds at one location downgradient of the fire
reservoir.

. Several other compounds were detected at various locations across
the area studied. No consistent pattern of concentration
distribution emerged for these compounds. The concentrations of
some of these compounds, such as benzene, toluene, and xylene,
are typical of those found along urban roadsides.

. Although the soil gas survey was helpful in locating general areas
where wells could be installed, the results did not delineate a
subsurface plume migrating either through the vadose zone or in
the ground water.
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EXECUTIVE SUMMARY

On August 10 and 11, 1987, TARGET Environmental Services,
Inc. conducted a soil gas survey on and adjacent to the property
cf the Morse Industrial Corporation in Ithaca, New York. Samples
were analyzed by GC/FID for toluene and xylene isomers, which
were found to be absent in gquantifiable concentrations. Analysis
by GC/ECD was performed to analyze for six client-specified
hydrocarbons. vinyl chloride, methylene chloride, trans-1,2-
dichloroethene, and 1,l-dichlorcethane werel not detected in any
of the samples. Trichlorcethene (TCE) was present at 276 ppb in
Sample D52 and also exhibited an anomaly on Line C tb the
northwest. The anomaly's abrupt maximum is at Station C42 near
the north corner of the NYSE&G transformer storage vyard, and
concentrations decline gradually to the east as would be expected
'considering the intervening topography. Tetrachloroethene (PCE)
exhibits two slight elevations 1in concentration, one on Line B
and one on Line €. The concentrations, however, are too low to

be considered valid indicators of an anomaly.
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Introduction

On August 10 and 11, 1987, TARGET Environmental Services,
Inc. (TARGET), conducted a soil gas survey on and adjacent to
property o©f the Morse Induétrial Corporation, in Ithaca, New
York. Monitoring wells had revealed the presence of a number of
organic compounds in the groundwater on the Morse property, and
government officials became concerned about the potential health
threat to residents that 1lived down-gradient. The survey was
conducted to help determine if the contaminated groundwater had
migrated into the immediate vicinity of the down-slope

residences.
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Field Procedures

Four lines of soil gas samples were laid out in different
areas of the site at the direction of the client (see Figure 1).
Ten samples were collected along Line A, as shown in Figure 2, to
provide "background" values. Lines B and C were each allotted
twenty samples (Figure 3). The D series was comprised of two
samples taken near the monitoring wells on the Morse property
{Figure 3).

To collect the soil gas samples a 1/2 inch hole was produced
to a depth of four feet by using a slide hammer. The entire
sampling system was purged with ambient air, and a specially
designed stainless steel probe was inserted to the full depth of
the hole and packed off. A sample of in-situ socil gas was then
withdrawn through the probe and used to purge atmospheric air
from the sambling system. A second sample of soll gas was
withdrawn through the probe and encapsulated 1in a pre-evacuated
glass vial at two atmospheres of pressure (15 psig). The self-
sealing vial was detached from the sampling system and stored for
laboratory analysis.

Field blanks were obtained for QA/QC purposes by inserting
the probe tip into a tube flushed by a 20 psi flow of ultra-zero
grade nitrogen and collected in the same manner as described
above. The blanks were collected at the onset of each day's
field activities, after every twentieth soil gas sample, and at
the end of each day's field activities to assure that carryover

contamination was not occurring.

A-14



Laboratory Procedures

All of the samples collected during the field phase of the
survey were subjected to dual analyses by gas chromatograph by a
method similar to EPA 602, but using direct injection instead of
purge and trap. One analysis was performed using an electron
capture detector (ECD), and the other employed a flame ionization
detector (FID). Specific analytes standardized for the ECD
analysis were:

vinyl chloride

methylene chloride

trans-1,2-dichloroethene (t-12DCE)

1,1-dichloroethane (11DCA)

1,1,2-trichloroethene {TCE)

1,l,2,2-tetrachlofoethene {PCE)
The c¢hlorinated hydrocarbons in this suite were chosen by the
client because of their previous detection at the site. Toluene
and the xylene isomers were selected by the client for standard-
ization in the GC/FID analysis for the same reason.

Calibration ¢of the analytical equipment was performed on a
daily basis using an instrument-response curve and injection of
standards of known concentrations. Retention times of the
compounds in the standards were used to identify the unknown
compounds in the samples. A standard was run after every ten
samples to ensure validity of the initial curve. For QA/QC
purposes, one out of every ten samples was a duplicate analysis
of a field sample. Laboratory blanks of carrier gas was also
analyzed to assure that carryover was not occurring between

analyses.
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Results

The results of the GC/FID analysis for toluene and the
Xylene isomers are shown in Table 1. Toluene and ﬁhe meta- and
para-xylene isomers were not found in excess of their 1.0 ppb
detection limit in any of the samples. Ortho-xylene was detected
only in Sample D52, at 1.1 ppb.

Results of the GC/ECD analysis for halocarbon compounds are
given in Table 2. Vinyl chloride, methylene chloride, trans-1,2-
dichlorcethene, and 1,1-dichloroethane wére not found to be
present at or above their 1.0 ppb detection 1l1limit in any of the
samples. Trichlorocethene (TCE) was detected (>.05 ppb) in all
but eight of the samples. In all but ten of the samples the
concentrations were less than 0.5 ppb, and the highest observed
concentration was 276 ppb in Sample D52. Tetrachloroethene (PCE)
was similarly detected (>.05 ppb) in all but eleven samples, but
only two samples exceeded .5 ppb (C50 with .83 ppb, and D52 with
3.4 pph).
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Discussion and Interpretation

Toluene was observed as non-quantifiable traces in a few
samples of the A 1line, a common observation for samples taken
adjacent to roadways. The m~ and p-xylene isomers were not seen
in any of the samples, even at trace levels, while o-xylene
traces were observed 1in Samples €50, D51, and D52. Because
sample C50 was taken adjacent to South Cayuga Street, and the D
Samples were collected along a former rail right-cf-way, the
appearance of trace levels of toluene .and Xylenes 1is not
surprising. Sample C48 exhibited 1.1 ppb o-xyvlene, but this low
value and isolated occurrence suggest that this detected o-xylene
has little significance in this study.

Of the target halogenated compounds in the ECD analysis,
only TCE and PCE were verified as present. Figure 4 displays the
TCE values observed along Line A, which was surveyed to provide
"bhackground" levels. Concentrations are barely above the 0.5 ppb
detection limit for TCE, with .0% ppb being the maximum observed.
- The TCE data for the remainder of the survey, shown in Figure 5,
reveals similar 1levels on Line B. Line C exhibits a series of
ten samples with obviocus elevation of concentrations extending
from Location C40 to Location C49.

In order to better display the variation of the TCE wvalues
along this portion of the survey, concentrations have been
presented graphically along an east-west traverse from Location
B17 to Location €33 (Figure 6). Concentrations increase sharply
from Location 40 to Location 42, and decline sharply at Location
43, Beyond Location 43 the concentrations decline much more

gradually. This pattern of concentration variation suggests
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possible migration along a fracture system crossing Line C near
Location C42. Comparing Figure 5 with the local topography
reveals that south of Line C (toward the ﬁop of the map) the
ground sliopes to the east (to the left). This would provide an
eastward component to the groundwater flow, broadening the zone
of lower concentrations eastward , as indicated by the contours.

As mentioned in the Rgsults section of this report, PCE was
widely detected in the survey, but there was little variation in
thé magnitude of the observed concentratioﬁs. In Figure 7 the
values for Line A are shown, to establish "background". As with
the TCE, concentrations are all near the .05 ppb detection limit.
On Line C (Figure 8) a single point of anomalous elevation is
observed at Location C50. A weaker, two-point zone of elevation
is seen at Bl3 and Bl4 on Line B. For comparison with TCE in
Figure 6, a graphical presentation of PCE concentrations along
the same traverse has been provided in Figure 9.

Considering the two orders of magnitude decline in expressed
TCE concentrations between D52 and C42, detectable anomalies of
PCE would not be expected from a similar decline in concentration
from the‘high of 3.4 ppb seen in D52. The two areas of slight
elevation possibly have no relationship to the material in the
vicinity of D52, especially considering the 1lack of correlative
increases in the more abundant TCE.

Although the layout of sample points did not allow mapping
of the full plume, the results indicate that the "nose" of the
TCE plume has reached the "C" line in the vicinity of points C42-
C44. Definition of the full extent of the plume will require

additional study at the site.
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TABLE 1

LABORATORY RESULTS
FLAME IONIZATION DETECTOR ANALYSIS
CONCENTRATIONS IN PARTS-PER-BILLION

m- & p- o-
SAMPLE TOLUENE XYLENES XYLENE
Al <1.0 <1.0 <1.0
A2 <1.0 <1.0 <1.0
A3 <1.0 <1.0 <1.0
A4 <1.0 <1.0 1.0
A5 <1.0 <1.0 <1l.0
AB <1.0 <1.0 . <1.0
A7 <1.0 <1.0 <1.0
A8 <1.0 <1.0 <1l.0
a9 <1.0 <1.0 <1.0
Al0 <1.0 1.0 <1l.0
Bl1l <1.0 1.0 <1.0
Bl2 <1.0 <1.0 <1.0
B13 <1l.0 <l.0 1.0
Bl4 <1.0 <1.0 <1.0
B15 <1.0 <1.0 <1.0
Blé6 <1l.0 <1l.0 1.0
B17 <1.0 <1.0 <1.0
Bl8 1.0 <1.90 <1.0
B19 <1.0 <1.0 <1.0
B20 <1.0 <1.0 <1.0
B21 <1.0 <1.0 <1.0
B22 <1.0 <1.0 <1.0
B23 <1.0 <1.0 <1.0
B24 <1.0 <1.0 <1.0
B25S <1.0 <1.0 <1.0
B26 <1.0 <1.0 <1.0
B27 <1.0 <1.0 <1.0
B28 <1.0 <1.0 , <1.0
B29 <1.0 <1.0 <1.0
B30 <1.0 <1.0 <1.0
c31 <1.0 <1.0 <1.0
Cc32 <1.0 <1l.0 <1.0
C33 1.0 <1.0 <1.0
C34 <1.0 <1.0 <1.0
C35 1.0 <1.0 <1.0
C36 1.0 <1.0 <1.0
C37 <1.0 1.0 <1.0
C38 <1.0 <1.0 <l1.0
C39 <1.0 <1.0 <1.0
C40 <1.0 <1.0 <1.0
C41 <1.0 <1.0 <1.0
C42 <1.0 1.0 <1.0
Cc43 ‘ <1.0 <1.0 <1.0
Cc44 <1l.0 <1.0 1.0
C45 <1.0 <1.0 <1.0
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TABLE 1 (CONTD}

LABORATORY RESULTS
FLAME IONIZATION DETECTOR ANALYSIS
CONCENTRATIONS IN PARTS-PER-BILLIOM

: m- & p- o-
SAMPLE , TOLUENE XYLENES ' XYLENE
C46 <1.0 <1.0 <1.0
C47 1.0 <1.0 <1.0
Cc48 <1.0 <1.0 1.1
C49 <1.0 <1.0 <1.0
C50 <1.0 <1.0 <1.0
D51 <1.0 <1.0 - <1.0
D52 <1.0 <1.0 <1.0
FIELD BLANKS
E62 <1.0 <1.0 <1.0
E63 1.0 <1.0 <1.0
E64 1.0 <1.0 <1.0
E65 <1.0 <1.0 <1.0Q
E66 <1.0 <1.0 <1.0
E67 <1l.0 <1.0 <1.0
DUPLICATE ANALYSES
A8 <1.0 <1.0 1.0
ABR <1l.0 1.0 <1.0
B18 <1l.0 <1.0 1.0
Bl8R <1.0 <1.0 <1.0
B28 <1.0 <1.0 <1.0
B28R <1.0 <1.0 <1.0
C36 <1.0 : <1.0 1.0
C36R 1.0 <1.0 <1.0
C46 <1.0 <1.0 <1.0
C46R <1.0 <1.0 <l1.0
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TABLE 2 (CONTD)
LABORATORY RESULTS

ELECTRON CAPTURE DETECTOR ANALYSIS
CONCENTRATIONS IN PARTS-PER-BILLION

VINYL METHYLENE

SAMPLE CHLORIDE CHLORIDE t12DCE 11DCA TCE PCE
c42 <l1.0 <1.0 <l.0 <1.0 6.1 .08
C43 <l.0 <1.0 <1.0 <1l.0 3.4 .07
C44 <1.0 <1l.0 <1.0 <1.0 3.4 L11
C45 <1l.0 <1.0 <1.0 <1.0 2.2 .10
c46 <1.0 <1.0 <1.0 <1.0 1.2 .11
C47 <1.0 <l.0 <1.0 <1l.0 .35 <.05
C48 <1.0 <1.0 <1.0 <1.0 .59 .08
C49 <1.0 <1.0 <1.0 <1.0 .50 .13
C50 <1.0 <l.0 <1.0 <1l.0 .29 .83
D51 <1.0 <1.0 <1l.0 <1l.0 5.3 .22
D52 <1.0 <1.0 <1.0 <1.0 276 3.4

FIELD BLANKS

E62 <1.0 <1.0 <1.0 <1.0 .06 .06
E63 <1.0 <1.0 <1.0 <1.0 <.05 <.05
E64 <1.0 <1.0 <1.0 <1l.0 .12 <.05
E65 1.0 <1.0 <1l.0 <1.0 .13 <.05
E66 <1.0 <1.0 <1.0 <1.0 .38 .05
E67 <l1.0 1.0 <1.0 <1.0 1.7 .06

DUPLICATE ANALYSES

A8 <1.0 <1.0 1.0 <1.0 .09 .07
ABR <1.0 . <1.0 <1.0 1.0 .06 .07
B18 <1.0 <1.0 <1.0 <l1l.0 .06 .07
Bl8R <1.0 <1.0 <1.0 <1.0 .07 .09
B28 <1.0 1.0 <1.0 <1.0 <.05 <.05
B28R <1.0 <1.0 <1.0 <1.0 <.05 <.05
C36 1.0 <1.0 <1.0 <1.0 .19 .05
C36R <l.0 <1.0 <1.0 1.0 .16 .05
c46 1.0 1.0 1.0 <1.0 1.2 .11
C46R <1.0 <l1.0 <1.0 1.0 1.0 A1

tl2DCE = trans-1,2-dichlorcethene

11DCA = 1,1-dichloroethane

TCE = 1,1,2-trichloroethene

PCE =1,1,2,2-tetrachloroethene
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TABLE 2
LABORATORY RESULTS

ELECTRON CAPTURE DETECTOR ANALYSIS
. CONCENTRATIONS IN PARTS~-PER-BILLION

VINYL @ METHYLENE

SAMPLE CHLORIDE CHLORIDE t12DCE 11DCA TCE PCE
Al <l1.0 <1.0 <l.0 <l1.0 .08 .07
A2 <1.0 <1.0 <1.0 <l.0 .08 .06
Al <1.0 <1.0 <1l.0 <1.0 <.05 <.05
Ad <l1.0 <1.0 <l.0 <1.0 .07 .05
as <l1.0 <1.0 <l1l.0 <1.0 .07 .07
Ab <1.0 <1.0 <l.0 <l.0 .07 .07
A7 <1.0 <1.0 <1l.0 <1.0 .05 .07
A8 <1.0 <1.0 <1.0 <1.0 .09 .07
29 <1.0 <1.0 <1.0 <1.0 .06 .07
alo <1.0 1.0 <1.0 <1.0 .06 .06
Bll <1.0 1.0 <1.0 <1.0 .06 .06
B1l2 <1.0 <1.0 1.0 <1.0 .06 .08
Bl3 <1.0 1.0 <1l.0 <1.0 .16 .29
Bl4 <1.0 <1.0 <1.0 <1.0 .14 - .39
B15 <l1l.0 <1.0 <1.0 <1.0 .07 .12
Bl6 <1.0 1.0 <1.0 <1.0 .06 .09
B17 <1.0 <1.0 <1.0 <1.0 .05 .05
Bl8 1.0 <1.0 <1.0 <1.0 .06 .07
B19 <1.0 <1.0 <1.0 <1.0 .05 .07
B20 1.0 1.0 <1.0 1.0 .05 .07
B21 <1.0 <1.0 1.0 <1.0 <.05 .06
B22 1.0 <1.0 <1.0 <1.0 <.05 .05
B23 <1l.0 <1.0 <1.0 <1.0 .11 .08
B24 1.0 1.0 1.0 <1.0 <.05 .05
B2S <1.0 <1.0 1.0 <1.0 .05 .06
B26 <1.0 1.0 <1l.0 <1.0 .12 <.05
B27 1.0 1.0 <1.0 <1.0 .06 .05
B28 <1.0 <1.0 <l.0 <1.0 <.05 <.05
- B29 1.0 <1.0 <l1.0 <1.0 <.05 .06
B30 <1.0 1.0 1.0 <1.0 <.05 .07
c3l <1.0 1.0 <l.0 <l.0 .20 .07
c32 <1.0 <1.0 1.0 <1.0 .05 .06
C33 1.0 1.0 <1.0 1.0 .08 <.05
C34 1.0 1.0 <1.0 1.0 .10 <.05
c3is <1.0 <1.0 <l1.0 <1.0 .21 <.05
C36 <1.0 <1.0 <1.0 <1.0 .19 .05
c37 1.0 <1.0 <l1l.0 <1.0 .11 <.05
C38 <1.0 1.0 <l1.0 <1.0 .06 <.05
Cc3% <1.0 <1.0 l1l.0 1.0 .08 <.05
c40 1.0 <1.0 <1.0 1.0 .54 .05
c41 <1.0 <1.0 <1.0 <1.0 1.3 .05
t12DCE = trans-l,2-dichloroethene
11DCA = 1,1-dichloroethane
TCE = 1,1,2-trichloroethene
PCE = 1,1,2,2-tetrachloroethene
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FIGURE 1. Site Plan with Locations of Soil Gas Survey Sample Lines
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PERFORMED

NOVEMBER 17 - DECEMBER 7, 1987

A-32



TABLE A-1

SOIL GAS CONCENTRATIONS QUANTIFIED ABWE DETECTION LIMITS -- LINE A

MORSE INDUSTRIAL (CRPORATICN  TTHACA,NY
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TABLE A-3

SOML GAS (DHCENTRATICRS QUANTIFIED ABVE DETECTION LIMITS — LINE E

MORSE INDUSTRIAL CORFORATTON  ITHACA,NY
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1. Sanples E-60 through E.T1 at approximataly 100 foot spmoings alorg Line E,
2. Samples E-T2 through E-80 were distriduted along Spencer Strest and among the houses,

Notes
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TABLE A-~4

SOIL GAS CORCENTRATIONS QUANTIFIED ABORE [ETECTION LIMITS — LINE F

MESE IRISTRIAL CORFORATION  ITHACA,NY
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Samples F-22 timough F=10 talen at approximately 100 foot spacings.
Smples F-10 through F-29 talsn at approximately SO foot spacings,

*

Notes:
1.
2,
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TABLE A-5

SAIL GAS OONCENTRATIONS QUANTIFIED ABOWE DETECTICN LIMITS — LINE G

MORSE INDUSTRIAL CCRPORATION  TTHACA,NY
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. Samples G-67 and G-68 at approximately 30 foot spacing.
Samples G-68 and G-60 at approximately 90 foot spacing,
Holes drilled far sanples between Paoints 68 and 69 filled with water,
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,1-DCA }1,1,1-TCA} Benzene | Toluene | Xylenes |

} (w/1)

ug/1)

TABLE A-6

SCOIL GAS CONCENTRATIONS QUANTIFIED ABOVE DETECTION LIMITS — LTNE H
MORSE INDUSTRIAL OORPORATION  TTHACA,NY

' (us/l) | (we/1)

i (ue/1)

........ b
....... g 3
g % mm

A-38



6EV

TABLE A-7

SOIL GAS OONCENTRATIONS QUANTIFIED ABOVE DETECTION LIMITS — LINE I

MORSE INDUSTRIAL (ORPFORATION  ITHACA,NY

1. Samples taken at approxdmately 30 foot spacings.
2. Samplea taken below drums located near NYSEAG transfamer station.

| Apprax, | |Methylene} trans- | cis- | ] ] ! | | | |

| Depth | lhlordde | 1,2-DE | 1,2DE | TE | P& | 1,1-DCA |1,1,1-ICA} Berzene ! Toluene | Yylenes |

Saple # | (feet) | Date | (w/1) 1| (w/1) | (w/D) | (uw/1) | (ug/1) ! (ue/1) | (w/1) | (/1) | (lg/l)_ ] (ug/1) |}
I-97 : 2 i12/7167 : i ) : 5 0.006: 0.0009 ; ! o.ou% } ! E
1 1i ] [}

- 1-98 : 2 :12/7/81 : i : ; 0.006 i 0.003 E i 0.002 i E E :
199 | 2 h2rysy | | ! ! 0.007 | 0.001 | ' 0.002 | | : |
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TABLE A-8

SOIL GAS CONCENTRATIONS QUANTIFIED ABOVE DETRCTION LIMITS — POINT J
MORSE INDUSTRIAL CORPORATION  ITHACA,NY

| Approx. | Mothylene} trans- | cols- | ! ! | ! } ! !

{ Depth | lehlaride } 1,2-DCE | 1,2-DCE| TE®E | PE | 1,1-DCA [1,1,1-TCA} Benzene | Taluene | Xylenes |
Sample # | (feet) I Date l (ug/1) | (ugr1) | (ug/1) l (ug/1) I (ug/1) I (ug/1) | (ugr1) ! (we/1) | (/1) | (w/l) .}
>100 | 2 112/7/87 l ! ! : 0.002 | | 0.006 l { 0.002 | i ! i
rm. 4 * ¥ * + 4 ¥ + +
1. &mletalmumadientofmmpalmmsaugasmnple location F-18.



TABLE A-9

SOIL GAS CONCENTRATIONS QUANTTIFIED ABOVE DETECTION LIMITS — SEWER LINES

MORSE INDEISTRIAL OORPORATION  ITHACA,NY
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Samples talen near manhwole cover loocations along the streets at approximately 100 foot spacings.
Samples S-85 through S-88 were taken along S. Cayuga St.
Samples S-09 through 5-91 were taen along Turner Place,

1
2.
3
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TABLE A-10

SOIL @S CONCENTRATIONS QUANTIFIED ABOVE DETECTION LIMITS (UG/L) - AMBIENT AIR SAMPLES
MORSE INDUSTRIAL CORPORATION ITHACA, NY

Sample # | Date | CHoCL, ! TCE f PCE E 1,1,1-TCA E BENZENE E TOLUENE
oy e LT A T T R T
F-25 i11/20/87 ; ; ; } 0.0006 i é

D-36 511/21/87 ; i i ! 0.0006 ; i

F-29 ;12/1/87 ; 0.3 E ; 0.0003 ; 0.001 E E

G-69 512/2/87 E i E 0.0003 i 0.0006 i 0.2 E 0.3
F-17 i12/5/87(AM); i 0.009 é E 0.002 ; i

F=17 ;12/5/87(PM)E ; 0.006 é E 0.002 ; i

J-100 512/7/87 i E 0.002 i 0.0006 i 0.003 i i
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APPENDIX B - GEOLOGIC MAPPING

The orientation and nature of joints present in the bedrock outcrops
were investigated in the field at 16 locations on EPT’s prop-erty and adjacent proper-
ties (see Tables B-1 and B-2, and Figure B-1, presented at the end of this Appendix).
The compass orientation of the joints was measured with a brunton compass. Joints
occurring in this region have consistent orientations along a limited number of specific
compass directions. Parallel joints aligned along a specific compass orientation are
classified as joint sets. The spacing between parallel joints was measured at each
location as an indication of the number of joints present at an outcrop. In addition,
the geometry (or curvature) and the texture (fine scale surface morphology)} of each
individual joint face (or surface) were described. The joints of this region typically
have a linear horizontal trace, even those that have a curved face. Thus, the trace

generally represents vertical rather than horizontal curvature.

The joints observed in outcrops can be grouped into three sets trending
north-northwest (N13-21W), east-northeast {(N85-89E and N70-72E), and northeast
(N45-55E). Each of these three sets of joints has slightly different morphological
characteristics. All joints observed in outcrops dip within eight degrees of vertical.
The orientation and nature of joints observed is similar to that reported by previous
investigators (Sheldon, 1912; Parker, 1942; Podwysocki et. al., 1982; and Engelder,

1986) who investigated the regional trends of joints in New York and Pennsylvania.

B-1



The north-northwest (NNW) trending set is the dominant joint set
present in the outcrops examined. These joints are well-defined, have planar and
smooth faces, and are spaced from 1 to 18 inches apart. Individual joints of this set
may extend vertically and horizontally through the entire exposure of the outcrops in
which they occur, which in places exceed 30 feet. These vertically and horizontally
extensive joints tend to be spaced about 15 to 18 inches apart. Many joints of this
set display plumose markings (fine scale ridges radiating from a single point on the
joint face). Plumose markings have not been reported on joints of other trends and
thus are a diagnostic characteristic of the NNW trending set (Parker, 1942;

Podwysocki et. al., 1982; Engelder, 1986).

The north-northeast (NNE) trending joint set is less well-defined and
may actually consist of two sets ranging between N70-72E and N85-89E, respectively.
These joints are generally moderately to poorly expressed, have rough irregular to
curved faces (none display plumose markings), and are spaced from 10 inches to 30+
feet apart. In most outcrops where these joints are visible, individual joints do not
extend vertically or horizontally beyond the extension of the outcrop. A rough surface

texture and a discontinuous nature are common characteristics of these joints.

The northeast (NE) trending joint set is a very widely spaced joint set.
It was not observed in outcrops with less than 20 to 30 feet of exposure. Generally,

only one joint of this set is present in an outcrop. These joints generally have curved
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and rough faces that are vertically and horizontally extensive, and in many places

form a ledge or bench several feet high.
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TABLE B-1. PARAMETERS USED TO DESCRIBE JOINTS IN OUTCROPS,
EMERSON POWER TRANSMISSION, ITHACA, NEW YORK

Parameter
(1)  Orientation: - Compass direction with respect to north
(2) Rock type: Lithology, grain size, color
(3) Bed thickness: Measure the thickness in inches or use:
VTL: Very thinly laminated: less than 0.10 inches
TL: Thinly laminated: 0.10 to 0.50 inches
L: Laminated: 0.50 to 2.0 inches
TB: Thinly bedded: 2.0 inches to 24 inches
KB: Thickly bedded: greater than 24 inches
(4) Joint spacing: Measure the spacing in inches or use:
VIF: Very intensely fractured: less than 1 inch
IF: Intensely fractured: 1 to 3 inches
VF: Very fractured: 3 to 6 inches
MF: Moderately fractured: 6 10 12 inches
SF: Slightly fractured: 12 to 36 inches
(5) Trace geometry: Curvature of the joint face:
P: Planar: Flat
C: Curved: Gently curved in one direction
[: Irregular: Irregularly curved in more than one direction
(6)  Face texture: Fine scale morphology of the joint face:

VR: Very rough: Large ridges
R: Rough: Large steps of irregularities
SP: Smooth/plumose: Fine scale ridges radiating from a
single point (appears like a feather)
S: Smooth: Smooth to touch
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TABLE B-2. JOINT MEASUREMENTS, EMERSON POWER TRANSMISSION, ITHACA, NEW YORK

Rock Bed Joint Trace Face
Location* | Orientation | Type | Thickness | spacing | Geometry Texture Comments
1 N15W Siltstone: L-T8: 1-3» SF: 13-15n P 5 Extends 4+ ft. horizonta.ly
(Rai lroad grey
Ditch) NB7E Siitstone: L-TB: 1-3» SF:200 C R
grey -
2 N13W siltstone: L-TB; 1-6" VF:3-6" P sp Wetl expressed, extends 5+ ft.
(Rai lLroad grey horizontakly
Ditch) N72E Siltstone: L-TB: 1-6" MF-SF: c R Poorly expressed
grey 10~15»
3 N13W Siltstone: L-TB:z 1-3v VF:3-6" P -]
(Raf lroad grey
pitch)
4 NB7E Siltstone: L-TB: 1-3» SF:3-4* C R
{Quarry) grey
N11-144 Siltstone: L-T8: 1-3» VF:3-6" P SP Extends 40+ ft. vertically and 20+ ft,
grey herizontally
NSOE Siltstone: L-TB: 1-3» SF:6'+ C R Extends 3+ ft. vertically
grey
5 N13W Siltstone: L-TB: 1-30 VF-MF: P $ Well expressed, extends 4+ ft.
(Waterfalls) grey - 3-7n vertically and 30+ ft. horizontatly
N87E Siltstone: L-TB: 1-3" SF:2-3¢ c-1 R Poorly expressed
grey
N45E Siltstone: L-TB: 1-3n SF:30'+ - -
grey
& N13W Siltstone: L-T8: 1-6" VF:3-61 P sp Extends 4+ ft. vertically and
(Waterfalls) grey 20+ ft. horizontally
NBTE Siltstone: L-T8: 1-6" VF-SF: C R
grey 3-24m
NS5E Siltstone: L-TB: 1-&M SF: 10*++ c R Extends 4+ ft, vertically to form
grey a ledge
* Location numbers correspond to areas shown on Figure B-1,
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TABLE B-2. JOINT MEASUREMENTS, EMERSON POWER TRANSMISSION, ITHACA, NEW YORK (CONTINUED)

Rock Bed Joint Face
Location* Orientation| Type Thickness Spacing Texture | Comments
7 N15W Siltstone: L-TB: 1-3u 1F:2-3n - Intersection of joints and bedding
(Cascade) grey creates shattered rock extending 30 ft.
NBYE Siltstone: L-TB: 1-3» VF:3-64 - vertically
grey
N52E Siltstone: L-TB: 1-3» SF:20'+ -
: grey
8 Ni5-18u $iltstone: VTL-TB:> 1F:1-3n sP Well expressed, extends 5+ ft.
{Road Cut) grey 1-4n vertically
N83E Siltstone: VTL-TB:> MF-SF: -
grey . f-4m 6-24"
NT3E Siltstone: VTL-TB:> SF:10+ -
grey 1-4n
9 N14W Sittstone: L-TB: 1-3» VF:3-6" S Dominant
{Road Cut) grey
N7GE Siltstone: L-T8: 1-3¢ SF:3'+ R
grey
10 NT0E Siltstone: VIL-L: >1v - -
{Spencer grey
Street NioW Siltstone: VTL-L: > - -
Drainage grey
Ditch)
1 N21W Siltstone: L-78: 1-3¢ VF:4-6" 5
(Spencer grey
Street
Drainage
Ditch)

* tocation numbers correspond to areas shown on figure B-1.
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TABLE B-2. JOINT MEASUREMENTS, EMERSON POWER TRANSMISSION, ITHACA, NEW YORK (CONTINUED)

Rock Bed Joint Trace face
Location* | Orientation| Type Thickness Spacing | Geometry | Texture | Comments
12 NB7E Siltstone: VTL-TB:>» SF:41+ C R Extends 15+ ft. vertically and 5+ ft.
(Road Cut - grey 1-3v horizontally
Geneva St.) N15W Siltstone: VIL-T8:> MF-5F: P 3 Extends 15+ ft. vertically and 5+ ft.
arey 1-3¢ 6-20M horizontally
N70E Siltstone: VIL-TB:> SF:30'+ P $
grey 1-3» ,
13 N14-16W Siltstone: L.-TB: 134 IF-SF: P SP Extends 30+ ft. vertically
(Uphilt grey 3-24n
Loading K88E Siltstone: L-TB: 1-30 SF:10Y c R Discontinucus
Dock) grey
14 N16W Siltstone: VTL-TB:> IF:2-31 P S Extends 4.5+ ft. verticaily
(Upper grey 1-4n
parking NB3E Sittstone: VTL-TB:> SF:5+1 1 R Poorily defined
Lot) grey 1-4m
15 N13-16uW Siltstone: VTL-TB:> MF:6-18" P sp Extends 3.5+ ft. vertically
{Road Cut grey 1-41
Cayuga St.) NBSE Siltstone: VTL-TB:> SF:2-314 C R Poorly defined
grey 1-4n
16 N1S-17W Siltstone: VTL-TB:> VF-MF: P SP Extends 14+ ft, vertically
(Road Cut grey 1-44 3-18v
Service NB5E Siltstone: VTL-TB:> SF:3+! I R Poorly defined
Road) grey 1-4"

* tocation numbers correspond to areas shown on Figure B-1.
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APPENDIX C - BOREHOLE DRILLING AND ROCK CORING

C.1 BOREHOLE DRILLING

The first borehole drilled during the Stage 1 Investigation was for an
intermediate-depth bedrock well (MW-3-100). The borehole was drilled using the air
rotary technique to quickly drill and isolate the open interval, and to minimize
downward migration of contaminants in the borehole. Samples of soil and bedrock
could not be taken during air rotary drilling, although cuttings were inspected as they

were discharged from the borehole.

For all other boreholes, drilling in the overburden (unconsolidated
materials) was accomplished with 6.25-inch outside diameter hollow stem augers.
Split spoon samples were taken at approximately 5-foot intervals with a 2-inch
diameter, 18-inch long standard split spoon. Detailed descriptions of materials
encountered were based on observations of auger cuttings and on examination of
these samples. In boreholes extending into bedrock, rock was cored with 3-inch
diameter core barrels. The cores were extracted, placed in sequence in labeled
wooden storage boxes, logged in detail, and photographed. Where necessary for the
installation of well casing materials, the corehole was reamed to a larger diameter
with a 5-5/8-inch tri-cone roller bit. Cuttings from all boreholes were placed in
55-gallon containers adjacent to each drilling site, pending sample analysis and the

determination of final disposition according to NYSDEC guidance.
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As specified in the Health and Safety Plan, boreholes were monitored
with an HNu organic vapor detector to maintairi a safe working environment. The
measurements obtained from unconsolidated material samples from the boreholes and
from the breathing zone above the well also served to provide a qualitativ¢ measure of
the presence of volatile organic compounds at these locations. These measurements

were recorded on the boring logs included in this Appendix.

Boring logs were prepared by an experienced Radian field geologist
during drilling of the boreholes. The boring logs provide detailed. information on the
lithology of the materials encountered, the depth intervals from which samples were
retrieved, the blow counts from standard penetration tests, the measurements obtained
during HNu screening, the total depth drilled, and other notes on coﬁditions‘ affecting
drilling operations. Copies of the boring logs are presented at the end of this

Appendix.



C.2 ROCK CORING

Detailed core logs were prepared by an experienced Radian geologist to
supplement the boring logs. Continuous cores of rock obtained from boreholes drilled
for some of the monitoring wells are described in detail on these core logs. Table C-1
lists the bedrock wells for which cores were logged. (All tables for Appendix C are
presented at the end of this Appendix.) The core logs provide informatipn on percent
recovery, rock quality designation (RQD), fracture frequency per foot of core, orienta-
tion of fractures with respect to the long axis of the core, fracture spécing and filling,
lithology, rock color, and degree of weathering. Table C-2 provides definitions of
these core log parameters. Copies of the core logs also are presented at the end of

this Appendix.

Radian made an effort to distinguish between naturally occurring frac-
tures and those that were artificially induced by the coring process. Three categories
of fractures were identified: naturally occurring, artificially induced, and of
questionable origin. Fractures which are clearly natural can be recognized either by a
mineral coating or stain on part or all of the fracture face, or by pieces of core from
opposite sides of the fracture that do not fit tightly and completely together. Induced
fractures are fractures created artificially by the coring process; or fractures created
artificially after coring, by breaking the core with a hammer ("hammer breaks") in
order to fit long pieces of core into the storage box; or fractures that form during

transport of the loaded core boxes.



Induced fractures can be identified with a high degree of confidence
because induced fracture faces are clean (faces lacking mineral stain or coating), and
pieces of core from opposite sides of such a fracture interlock to fit tightly and
completely together. Fractures created by these processes were labeled on the core as
induced and were eliminated from analysis. Fractures having a morphology that was
difficult to confidently characterize as either induced or natural were labeled as being
of questionable origin. All fractures that did not ‘conform to the induced fracture

criteria were marked on the core logs as either natural or possibly natural fractures.



C.3 OBSERVATIONS

Observations of rock core reveal that the bedrock at the EPT site consists
of at least 165 feet of gray siltstone, clayey-siltstone, and silty shale that correlate to
the Genesee Formation. The rock is well-cemented and bed thickness ranges from 0.1
inch to less than 2.5 feet. Fossils generally are confined to densely packed fossil beds
that range in thickness from approximately 0.5 inches to 4 inches and consist of
calcite replaced fragments of Brachiopods and Crinoids. Beds are discontinucus
laterally and generally do not extend more than a few feet, making stratigraphic

correlation between wells difficult.

Two types of fractures are visible in cores of this rock: bedding plane
fractures and joints. Bedding plane fractures (also called bedding plane partings)
parallel bedding planes and split apart adjacent beds. Joints are fractures oriented at
such an angle to the bedding that they do not offset the rocks on opposite sides of the
fracture. The joints observed in these rocks are essentially vertical and are aligned

along specific compass orientations (Appendix B).

Because the cores obtained were not oriented cores, they cannot be used
to provide a compass orientation of the joints observed in the subsurface. However,
based on observations of outcrops, these joints are systematically oriented and trend
north-northwest (NNW), east-northeast (ENE), or northeast (NE) (see Appendix B).

Observations of the morphology of joints in the outcrops reveal that the
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NNW-trending joints have distinct morphologic characteristics that may be used to

identify joints of this trend in rock cores.

C3.1 - Joints

Portions of joints were visible in cores obtained from 18 of the 23
boreholes drilled for monitoring wells (Table C-3). The character of the joints
observed ranged from planar clean, or partially calcite-filled, to slightly rough clean
joints. Joints present in core obtained from depths of less than 21 feet below the land
surface were stained with ferric oxide minerals. Joints in core obtained from depths
between 21 and 38 feet were either clean (not coated or stained with minerals) or
were partially filled with calcite. Most joints present in core obtained from depths
below 38 feet were at least partially caleite filled. Plumose markings were visible on
some of the planar joint faces, indicating that these joints trend north-northwest (see
Appendix B). Because joints are nearly vertical, they are essentially parallel to the

long axis of the core.

No relationship is apparent between the occurrence of joints in the core
and the depth from which the core is obtained, although there does appear to be a
correlation between depth and the occurrence of partings. The maximum depth at
which joints were observed was from 150.8 to 151.2 feet in MW-3-150, where two
parallel joints spaced 1 inch apart dipped approximately 87 degrees. These two joints

were partially filled with calcite, indicating open fracture porosity is present at that
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depth. A joint observed in core obtained from this well. (from a depth of 130.0 to
130.8 feet) was partially coated with calcite crystals several millimeters long,
indicating an aperture at least that wide. Investigations of similar rocks located
elsewhere indicate that open fracture porosity due to the presence of joints in the
subsurface may be present at depths of thousands of feet below the land surface (see

Merin and Moore, 1986; Secor, 1965; Narr and Currie, 1982).

C.3.2 Bedding Plane Fractures

Bedding plane fractures were observed in core from all of the boreholes
from which core was obtained. These fractures generally have slightly curved faces
parallel to bedding, which is nearly perpendicular to the long axis of the core. With
the exception of core obtained from wells MW-7-40 and MW-16-100, the bedding
plane fractures present above a maximum depth of approximately 21 feet were stained
with ferric oxide minerals. Below that depth, the faces of the bedding plane fractures
were clean (not coated or stained with minerals), with the exception of the fractures
located at 99.5 feet in MW-6-100, and at 129.5 and 145.5 feet in MW-3-150. These
three bedding plane fractures were partially coated with calcite, indicating the

existence of open bedding plane partings at these depths.

The frequency of occurrence of bedding plane fractures present in the
cores appears to decrease with depth below the land surface, from a maximum

fracture frequency of 27 per foot to less than one fracture per foot of core. Three

C-7



depth zones (upper, middle, and lower) were defined based on the frequency of occur-

rence of these fractures (see Figure C-1, presented at the end of this Appendix).

The upi_:er zone, referred to as the "stress relief" zone, extends to a depth
of 15 to 22 feet below the land surface and is defined as having a bedding plane
fracture frequency ranging between 27+ per foot to 5 per foot. The spacing between
these fractures is generally less than 1 inch to 3 inéhes apart (very intensely to
intensely fractured); however, there are a few zones at which the spacing is 3 to 6
inches apart (very fractured). Most of the fractures at depths of less than 21 feet

were stained with ferric oxide minerals.

The middle zone, referred to as the "transitional" zone, extending from
the base of the upper zone to a maximum depth of approximately 55 feet, is a
transitional zone between the very intensely to intensely fractured stress relief zone
and the slightly fractured to unfractured lower zone. This middle zone is defined by
bedding plane fracture frequency ranging between 4 per foot to zero per 3 feet. The
spacing between the bedding plane fractures in this zone ranges from 3 to 6 inches
(very fractured) to 12 to 36 inches (slightly frgctured), with some zones of less than 1
to 3 inches (very intensely to intensely fractured) spacing. The very to very intensely
fractured zones generally display some fissility (bedding plane parting parallel to clay
or mica minerals spaced a few millimeters apart) and therefore may be partially litho-

logically controlled. The bedding plane fractures present in this zone had clean faces.
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The lower zone, referred to as the "lithologically controlled” zone,
extends from the bottom of the middle zone (a maximum of approximately 55 feet) to
a minimum depth of 145 feet below the land surface. The lower zone is defined as
the top of the uppermost zone of zero bedding plane fractures per 3 feet to the
uppermost depfh below which no bedding plane fractures occur. The bedding plane
fractures within this zone occur in zones spaced as far as 36 feet apart, and the
individual zones are comprised of intensely fractured to very intensely fractured zones
that generally display fissility. Because the bedding plane fractures are largely
confined to fracture zones that display fissility, the occurrence of these fractures is
probably lithologically controlled. With the exception of three partially calcite filled
bedding plane fractures located at 99.5 feet in MW-6-100 and at 129.5 feet and 145.5

feet in MW-3-150, the fractures in this zone had clean faces.

Core obtained from MW-3-150 indicates that approximately 36 feet of
continuously unfractured rock overlies a thin zone of bedding plane fractures at a
depth of approximately 145 feet, and that approximately 30 feet of continuously
unfractured rock lies below this bedding plane fracture zone. Because no other data
below a depth of 100 feet was obtained, Radian cannot confidently assume that 145
feet marks the depth below which no bedding plane fractures occur. Thus, the floor
of the zone of lithologically controlled bedding plane fractures may extend to depths

lower than 145 feet.
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TABLE C-1. BOREHOLES/MONITORING WELLS FOR WHICH CORES
WERE LOGGED, EMERSON POWER TRANSMISSION,
ITHACA, NEW YORK

Borehole/Monitoring Well

MW-1
MWw-2
MW-3-150
MW-4
MW-5-40
MW-5-100
MW-6-40
MW-6-100
MW-7-40
MW-8-40
MW-9-40
MW-9-100
MW-10-40
MW-11-40
MW-13-25
MW-15-40
MW-16-100
MW-17-40.
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TABLE C-2. DEFINITIONS OF CORE LOG PARAMETERS,
EMERSON POWER TRANSMISSION, ITHACA, NEW YORK

Definition
(1) Lithology and color of rock
(2)  Weathering:
--Fresh rock: Unaffected by weathering
--Weathered rock: Highly, moderately, slightly
--Soil: Parent rock features unrecognizable
(3)  Grain size, sorting
(4) Percent Recovery: Total recovery%
Solid recovery %
Total recovery = length of core recovered expressed as a percentage
Solid recovery = length of core pieces of full core diameter expressed as a
percentage
(5) Fracture frequency: number of fractures per 1 foot of core recovered
(6)  Rock quality designation (RQD):
= length of pieces over 4 inches (expressed as a %)
total length of recovered core
(7)  Fracture orientation relative to long axis of core:

--Spacing:

VIF: Very intensely fractured: less than 1 inch
IF: Intensely fractured: 1 to 3 inches
VF: Very fractured: 3 to 6 inches
MF: Moderately fractured: 6 to 12 inches
SF: Slightly fractured: 12 to 36 inches

--Fracture filling:
Clean: No material filling fracture
Stained: Rock discolored, no filling minerals
Filled: Fracture filled (or partially filled) with minerals
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TABLE C-2.

DEFINITIONS OF CORE LOG PARAMETERS,

EMERSON POWER TRANSMISSION, ITHACA, NEW YORK (CONTINUED)

Definition (Continued)

(8)

(9

Bed thickness:

--Very thinly laminated: less than 0.10 inches
--Thinly laminated: 0.10 to 0.5 inches
--Laminated: 0.5 to 2.0 inches
--Thinly bedded: 2.0 inches to 24 inches
--Thickly bedded: greater than 24 inches
Roughness:

--Smooth: Smooth to touch

--Slightly rough:  Visible surface irregularities

--Medium rough:
--Rough:
--Very rough:

Abrasive irregularities
Large steps of irregularities
Ridges
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TABLE C-3. SUMMARY OF JOINTS IN ROCK CORES, EMERSON POWER
TRANSMISSION, ITHACA, NEW YORK

Monitoring Well Depth of Joint Comments

MW-1 26.2 - 26.8 ft. Slightly rough, clean, open
31.5-323 f. Plumose, clean, open
34.6 - 35.3 ft. Calcite closed
MW-2 12.3 - 12.8 ft. Iron (Fe) stained, open
MW-3-150 11.7 - 11.8 ft. Fe stained
12.7 - 12.8 ft. Fe stained
14.3 - 14.4 ft. Fe stained
15.6 - 16.1 ft. Smooth, clean, 80°
17.4 - 18.0 ft. Rough, clean, 80°
19.3 - 19.8 ft. Smooth calcite stain
21.8 - 23.0 ft. Smooth, part calcite filled
36.5 - 37.6 ft. Closed
40.1 - 42.1 ft. Rough, open
50.0 - 52.0 ft. Calcite closed
82.0 - 83.1 ft. Part calcite filled, 80°
89.8 - 90.5 ft. Smooth, part calcite filled, 80°

130.0 - 130.8 ft.  Part calcite filled, 2-3 mm open

140.8 - 141.5 ft.  Calcite closed

146.3 - 147.5 ft.  Calcite closed

148.3 - 148.6 ft.  Calcite closed

150.8 - 151.2 ft. 2 parallel 1" apart, smooth,
part calcite filled

MW-4 0
MW-5-40 0
MW-5-100 15.5 - 15.8 ft. Smooth (plumose), clean
17.9 - 19.0 ft. Rough, clean
25.4 - 285 ft. Three joints spaced 1.5 inches apart, smooth,
part calcite filled
36.4 - 37.5 ft. Smooth, part calcite filled
MW-6-40 14.1 - 14.3 ft. Fe stained, open
35.0 - 37.0 ft. Calcite closed
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TABLE C-3. SUMMARY OF JOINTS IN ROCK CORES, EMERSON POWER

Monitoring Well

MW-6-100

MW-7-40

MW-8-40

MW-9-40

MW-9-100

MW-10-40

MW-11-40
MW-13-25

MW-15-40

Depth of Joint

20.8 - 275 fi.
28.0 - 30.2 ft.
81.2 - 81.8 ft.

19.6 - 20.2 ft.
26.4 - 27.1 ft.
35.5 - 36.8 ft.

37.4 - 379 ft.
42.0 - 43.2 ft.

11.2 - 11.3 ft.
14.9 - 15.4 ft.

4.7 - 4.8 ft.

26.2 - 27.0 ft.
40.2 - 40.8 ft.
46.6 - 46.8 ft.
60.0 - 60.5 ft.
90.0 - 90.6 ft.

6.6 - 6.8 ft.

19.6 - 19.8 ft.
26.8 - 27.6 ft.
27.8 - 28.0 ft.
30.0 - 30.1 ft.
349 - 36.2 ft.

27.5 - 30.75 ft.

17.1 - 17.3 ft.

17.0 - 17.1 ft.
19.1 - 19.2 ft.
20.6 - 20.7 ft.
20.8 - 20.9 fi.
32.8 - 33.2 ft.

TRANSMISSION, ITHACA, NEW YORK (CONTINUED)

Comments

Smooth, part calcite filled, 80°
Smooth, part calcite filled
Part calcite filled

Calcite closed

Rough, clean, open, 80°

2 parallel 1" apart, plumose, part calcite filled,
85°

Plumose, clean, open, 85°

Rough, clean

Rough, clean
Rough, clean

Fe stained, smooth
Rough, clean
Rough, clean
Rough, clean
Rough, clean
Rough, clean

Fe stained, rough
Smooth, clean
Rough, clean
Rough, clean
Rough, clean
Rough, clean

Clean

Fe stained, 85°
Fe stained

Fe stained

Fe stained

Fe stained
Clean, rough
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TABLE €-3. SUMMARY OF JOINTS IN ROCK CORES, EMERSON POWER
TRANSMISSION, ITHACA, NEW YORK (CONTINUED)

Monitoring Well Depth of Joint Comments

MW-16-100 15.2 - 16.9 ft. Rough, clean, 87°
47.0 - 47.9 ft. Planar, closed
57.6 - 58.8 ft. 3 parallel 1" apart, smooth, part calcite filled,
85°
63.7 - 64.3 ft. Plumose, part calcite filled, 85°
71.5 - 725 ft. Plumose, part calcite filled, 85¢
87.0 - 88.1 ft. Rough, part calcite filled

90.4 - 90.6 ft. Calcite closed

MW-17-40 0
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BORING WELL # Boring #1 PROJECT Emerson Power Transmission

LGCATION 22 ft. N. of NW corner of DATES OF DRILLING 7/18/88 - 7/18/88

loading dock

LOG RECORDED BY W, P, Sugg GROUND SURFACE ELEV. (ft.MSL)
TYPE OF WELL RIG CME-55 SAMPLING INTERVAL (ESTIMATED) Continuous
Depth |Sample | Szmle | Blow |Description | Remarks
|Depth | Number | Counts I |
| (feet) | | I |
I | | | |
| 0.0 - | | 3 i [HNu = 0.0 ppm
0 | 2.0 | | T { | sample
I | | 16 | SANDY GRAVEL: |0il sheen (-)
- | | | 10 | brown, grey, black with |
| 2.0 - | [ 7 | silty clay and metal slag (HNu = 0.0 ppm
- | 4.0 | | 11 | | sample
| | | 11 | [0il sheen (-)
- | | I 1M | |
I | | 23 I |
- | | I 11 | |
| 4.0 - | | 4 | (Fill) |[HNu = 0.0 ppm
5 | 6.0 | ! 4 [= = = = = = = = = = - - -~ | sample
| | | 4 | |0il sheen (-)
- | 6.0 - | | 3 | : {HNu = 0.0 ppm
[ 8.0 | | 44 | |sample
- I I | 60 I {0il sheen (+)
| I I 2 | I
- | 8.0 - | | 3 [SILTY CLAY: |HNu = 0.0 ppm
| 10 0 f | 3 | grey to brown, soft, wet |sample
- | | | 7 | oily sheen |0il sheen (+)
I i | 3 | I
10 | 10.0 - 11 i (Fill_ l
| 11.0 | | 100/1 in.| |
- | | ] | Auger refusal at 11,0 ft. |
| | | | |
- | | I | |
I | | | |
- | | | I |
| I | I |
- | ! | ! |
| ! I I |
15 I | l | |
I I | I I
- I | ! | |
| | J | |
- | | | I |
I I | | |
- I [ | | |
| ; | I |
- | I I I !
I | | | !
20 | I | | |
C-18
BJG-13
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BORING WELL # PBoring #2 PROJECT Emerson Power Transmission

LOCATION 28 ft. NW of NE corner of = DATES OF DRILLING 7/19/88 - 7/19/88

loading dock

[.OG RECORDED BY W. P. Sugg GROUND SURFACE ELEV. (ft.MSL)
TYPE OF WELL RIG CME-55 SAMPLING INTERVAL (ESTIMATED) Continucus
Depth {Sample | Sample | Blow | Dec ~ription | Remarks
|Depth | Number | Counts | |
| (feet) | | | |
| | | | |
| 0.0 - | N I I
0 2.0 | | 14 | I
| | | 13 |SILTY CLAY: [HNu = 0.0 ppm
- | | | 10 | brown, stiff, with gravel |sample
| 2.0 - | | 9 | and metal slag {0il sheen (-)
- 4.0 | | 17 | |
I | | 14 | |
- I ! | 13 | |
| I i 6 I |
- | I I 6 I |
| 4.0 - | |19 | (Fill) |
5 | 6.0 | | 5 [= = = = = = === - - - |
| | | 7 |GRAVELLY CLAY: [HNu = 0.0 ppm
- | 6.0 = | | 6 | black, wet, oily coating |sample
| 8.0 | | 4 | {0il sheen (+)
- | | | 16 | I
| I [ 17 | !
- | 8.0 - | | 18 | (Fill) |
| 9.2 | [100/2 in. | |
- | | | ! ]
I | I |Auger Refusal at 9.2 ft. |
10 | | I 1 I
| | | | |
- | I | I |
| | | | I
- I | I I |
! | | | I
- { | | | I
I | | | |
- | | I | |
| | ! I |
15 | | ! | |
| | I | |
- ; | | I |
! I | I I
- | | | | I
I | | | I
- | | | | !
| ! { ! |
- | ! I I I
| | | | |
20 | | | | I
C-19
BJG-13
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BORING WELL # Boring #3 PROJECT Emerson Power Transmission

LOCATION 26 ft. N of NE corner of DATES OF DRILLING 7/19/88 - 7/19/88
loading dock

LOG RECORDED BY W. P. Sugg GROUND SURFACE ELEV. (ft.MSL)
TYPE OF WELL RIG CME-55 SAMPLING INTERVAL (ESTIMATED) Continuous
Depth |Sample | Sample | Blow |Description | Remarks
|Depth | Number | Counts | i
| {feet) | i I |
| | I I |
| 0.0 - | I 6 | |
0 | 2.0 | i 6 | SANDY SILT: |HNu = 0.0 ppm
[ I ! 6 | brown with gravel, dry | sample
- i | I 5 | |0il sheen (-)
| I | 6 I I
- | 2.0 - | |21 | |
| 4.0 | | 20 I (Fill) |
- | | | 6 | |
I | | 4 = = = == === - m - - - - !
- [ 4.0 - | i 29 | |
| 6.0 | | 12 I |
5 I ! ! 7 | I
| I I 12 | GRAVELLY CLAY: |HNu = 0,0 - 0.5
- | 6.0 - | | 21 | grey to tan, moist, oily [ppm sample
| 8.0 | | 13 | coating |0il sheen (+)
- I | | 29 I I
| I |21 ! !
- | 8.0 - | I 9 | (Fill) i
[ 10.0 | | 9 I |
- | I i 10 | |
| | I I I
10 | 10.0 -} [ 100/4 in.| I
| 10.% | ] |Auger Refusal at 10.4 ft. |
- | | | I |
I | | | f
- I l | ! |
I f I | I
- I i | | |
! | I | !
- I | | | I
I ! ! I |
15 | i | | |
! | I I |
- I | | ! |
| | I { |
- I i { | I
| | | | |
- | I | I |
I | I | |
- ! i | I i
I | | I |
20 | | | ( |
‘C-20
BJG-13

1016-01.big.8



BORING WELL # Boring #i4 PRGJECT Emerson Power Transmission

LOCATION 45 ft. west of B-1 DATES OF DRILLING 7/20/88 - 7/20/88

LOG RECORDED BY _ W. P. Sugg GROUND SURFACE ELEV. (ft.MSL)

TYPE OF WELL RIG CME-55 SAMPLING INTERVAL (ESTIMATED) Continuous
Depth |Sample | Sample | Blow |Description | Remarks
IDepth | Number | Counts | I
| (feet) | I | |
| { | I |
| 0.0 - | [ 6 I [
0 | 2.0 | | 14 I !
| | ! 12 I i
- | [ | 19 I f
| | I u8 |GRAVELLY SAND: |
- | 2.0 - | {57 | brown to black with silt |
| 4.0 | 32 | and trace clay, metal slagl
- | | I 28 I {
| I | 12 | (Fill) i
- [ 4.0 - | | 13 | I
| 6.0 | | 5 | [
5 | | I 6 R I |
| i | 10 | |[HNu = 0.0 ppm
- | 6.0 - | I 58 |GRAVELLY CLAY: |0il sheen (+)
[ 7.4 | [100/4 in. | grey, stiff, wet, oily |
- | | ] | coating |
| I f ! (Fill) I
- | I | |Auger refusal at 7.4 ft. |
I | | i I
- | | I ! [
I | | ! !
10 I | | | |
I i | ! |
- I i | { |
| f | ! |
- | | | | |
| ! | ! I
- I i f i f
I i f ! |
- I | t { {
| | | ! !
15 I I | ! f
| | { ] {
- | | f ! ;
| | | ] f
- | | f ! I
| | ! | I
- | | { I i
[ [ { ! |
- | | i | |
| | i | |
20 | I I | |
C-21
BJG-13

1016-01.hjg.9



BORING WELL # Boring #5 PROJECT Emerson Power Transmission

LOCATION 40 ft. west of B-U DATES OF DRILLING 7/20/88 - 7/20/88
LOG RECORDED BY W. P. Sugg GROUND SURFACE ELEV. (ft.MSL)
TYPE OF WELL RIG CME-55 SAMPLING INTERVAL (ESTIMATED) Continuous
Depth [Sample | Sample [ Blow |Description | Remarks
|Depth | Number | Counts | |
} (feet) | I | I
| 0.0 - 7 GRAVELLY SAND: {0il sheen (-)
0 | 2.0 | I 9 | dark brown, black, dense, |
| ! I 17 | dry J
- | I | 17 | !
| I | 12 R I T |
- | 2.0 - | | 11 ! (Fill) {0il sheen (-)
| 4.0 | I 8 | i
- I | | 9 i |
I | | 4 I I
- 4.0 - | | Y {GRAVELLY CLAY: |0il sheen (+)
[ 6.0 | I 4 | grey to tan, medium stiff, |
5 | | | 9 | moist, no oily coating, |
I I | 16 | slight oily odor [
- | 6.0 - | I 23 | [0il sheen (+)
[ 7.7 | I 30 | (Fill) |
- | | 1100/2 in. | ;
I [ | |Auger refusal at 7.7 ft. |
- I i | I |
| { | | |
- I f | | |
| f | t I
10 I | I I |
| | I I |
- | | [ I |
| | I I |
- | | | | |
| | | | |
- | | | | |
| | | | |
- | | | | I
l | | I l
15 | | | | !
| | I | |
- I | | | |
| | | | |
- I I | | [
I | | | I
- I | | I i
| | | | !
- | | I | J
| | | | |
20 I | | | |
C-22
BJG-13

1016-01.bjg. 10



BORING WELL # Boring #6 PROJECT Emerson Power Transmission

LOCATION 15 ft. west of loading dock DATES OF DRILLING 7/20/88 - 7/20/88

LOG RECORDED BY _ W. P. Sugg GROUND SURFACE ELEV. (ft.MSL)

TYPE OF WELL RIG CME-55 SAMPLING INTERVAL (ESTIMATED) Continuous
Depth |Sample | Samnle | Blow | Description | Remarks
|Depth | Number | Counts | [
}(feet) i . : : :
| 6.0 - | | i7 | I
0 | 2.0 | I 24 IGRAVELLY CLAY: |
[ | | 19 | dark brown to black, |0il sheen {(+)
- | | |12 | medium stiff, oily coating|
| I | 100/5 in.| I
- | 2.0 - | I { (Fill) I
I 2.5 | I | I
- I I | I I
I ! ! I I
- I I I | Buger refusal at 4.0 ft.
I I | | |
5 I I | I I
I I I I |
- I I | I I
I | | | I
- I | | | I
| [ | | I
- | | I I I
I I I | |
- | I | I |
I | I | |
10 ! I | I |
| I I | !
- { I | | I
! | | I |
- | | I | I
| | I | |
- | | ! ! I
| I ! ! |
- | I | ! |
! | | | |
15 ! | f ! I
I I | f I
- ] I { ! |
J I | | I
- ! | | I I
I | f I I
- I | I | I
I | I i !
~ | I I I |
I I | | |
20 | I I I |
C-23
BJG-13

1016-01.bjg. 11



BORING WELL # Boring #7 PROJECT Emerson Power Transmission

LOCATION 45 ft. west of loading dock DATES OF DRILLING 7/20/88 - 7/20/88

LOG RECORDED BY _ W. P. Sugp GROUND SURFACE ELEV. (ft.MSL)

TYPE OF WELL RIG _ CME-55 SAMPLING INTERVAL (ESTIMATED) _Continuocus
Depth |Sample | Sample | Blow {Dec ~»iption { Remarks
{Depth | Number | Counts | |
(feet) | I : |
j
0.0 - 5 | I
0 1.5 11 {SILTY CLAY: I
T | brown, medium stiff, with |HNu = 5.0 ppm
- 100/0 in.| gravel oily coating | sample

] |0il sheen (+)
(Fill) |

fuger refusal at 2.5 ft.

I
I
I
I
I
I
I
I
I
I
I
|
|
E
I
I
|
I
I
I
- I
I
I
I
I
I
I
|
I
|
|
|
|
I
|
I
|
I
I
|
I
I
|

|
|
|
|
|
|
|
I
|
|
|
I
I
I
I
|
|
|
|
|
|
I
I
I
I
|
|
I
I
I
I
I
I
I
|
I
I
I
I
|
|
!
!

I
I l
! |
I |
I I
I !
I I
I I
I I
I |
I I
I I
| I
| I
I |
I I
I |
I |
I I
I I
| I
| I
I |
| !
I |
| !
| |
I |
| I
I I
I |
I |
I I
| |
I I
I I
| I

20

C-24
BJG-13
1016-01.bjg. 12



BORING WELL # Boring #8 PROJECT Emerson Power Transmission

LOCATION Beneath center of loading DATES OF DRILLING 7/21/88 - 7/21/88

dock
LOG RECORDED BY W. P. Sugg GROUND SURFACE ELEV. (ft.MSL)
TYPE OF WELL RIG (CME-55 SAMPLING INTERVAL (ESTIMATED) Continuous
Depth |Sample [ Sample | Blow { Deseription | Remarks
|Depth | Number | Counts | I
| (feet) | | | I
I | I I 1
[ 0.0 - | | 8 | |
0 | 2.0 | | 21 }GRAVELLY SILT: 10i1 sheen (-)
I i | 22 | black to brown, medium |
- I I I 16 | dense, dry |
| E {10 ! (Fill) |
- | 2.0 - | | 6 i T I
| 3.9 | | 9 { SANDY CLAY: |01l sheen (+)
- I f | 100/4 in.| grey to black, with I
| | | | gravel, wet oily coating |
- | I | | I
I I I lAuger refusal at 4.0 ft. |
5 I I | I I
I | I [ |
- I | I | I
I | | { I
- | | I | |
| I | 'I I
- | | | | I
I I | ! I
- I | | f I
| I | ! |
10 I I | i I
I I | | |
- I | | ! I
I | I | |
- I | | i |
[ | | | |
- f | I ! |
! I | ! |
- f I | ! |
i I | i |
15 | I I | I
| | I | |
- I { I | |
I J I | I
- | ! | | I
| | | | I
- | | | I I
I | I | |
- | | | | |
| | | ! |
20 | | I { |
C-25
BJG-13

1016-01.bjg.13



BORING WELL # Boring #9 PROJECT Emerson Power Transmission

LOCATION Beneath east portion of DATES OF DRILLING 7/21/88 - 7/21/88

loading dock

LOG RECORDED BY _ W. P. Sugg GROUND SURFACE ELEV. (ft.MSL)

TYPE OF WELL RIG CME-45 SAMPLING INTERVAL (ESTIMATED) Continuous
Depth |Sample | Sample | Blow | Description | Remarks
|Depth | Number | Counts | |
| (feet) | I I I
| I i I |
| 0.0 - | | 13 I |
0 | 2.0 I | 18 |GRAVEL: [0il sheen (-)
I I | 14 | black to brown with silt |
- | I [100/5 in, | matrix, no oily coating |
| I | I : |
- | | [ {Auger refusal at 2.0 ft. |
| | | i !
- I | | | |
| | I { !
- | I | I |
| | ! | I
5 I I ! I |
| | i I |
- | | f | |
| | ! | |
- | | | | I
I | | | |
- | | | | I
| I ! | I
- f I | I I
! | | | I
10 | | | I |
| ! | I I
- | | | | |
I I | I I
- I | I I I
I I | ! I
- | | | [ |
I | I ! I
- I | { | I
! | f I I
15 ] | i | |
| I | I |
- I I | | |
| I | | |
- I { I I |
| ! | I I
- | | I I I
I I ! i I
- I | ! I !
I I | | I
20 i | | | |
C-26
BJG-13

1016-01.bjg. 14



BORING WELL # Boring #10 PROJECT Emerson Power Transmission

LOCATION Scurth of RR Bridge on Cayuga DATES OF DRILLING 7/21/88 - 7/21/88

Street

LOG RECORDED BY _ W. P. Sugg GROUND SURFACE ELEV. (ft.MSL)

TYPE OF WELL RIG _ CME-45 SAMPLING INTERVAL (ESTIMATED) Continuous

"zpth |Sample | Sample | Blow Deseription | Remarks
iDepth | Number | Counts |

!
!

| (feet) | | i |
]

| | I |

| 0.0 - | i 9 . [HNu = 1.0 ppm
0 P 2.0 | | 26 {GRAVELLY SAND: | sample

| | | 34 | brown to black, medium |0il sheen (=)
- I | [ 18 | dense, slight oily coatingl

| | [ 15 ! |HNu = 1.5 ppm
- | 2.0 - | I 8 | (Fill) | sample

| 4.0 | | 9 I |0il sheen (+)
- I | I N I |

| | I 6 I [HNu = 1.0 ppm
- | 4.0 - | I 6 R e T | sample

| 6.0 | | 66 |GRAVELLY CLAY: |0il sheen (+)
5 I I | 100/4 in.| grey to brown, medium |

I ! | | stiff, wet oily coating |
- I i | {Auger refusal a 6.0 ft. [

I | | i |
- | I I I |

I ! | | |
- I | I I I

| ! E i I
- | I I | |

I ! | I |
10 I | I I |

| | l | |
- | | | | |

| ! I [ |
- I ] | | |

I | | I |
- f | | | |

! | | l |
- | i | | |

I | | ! |
15 | | l { |

| | | ! |
- | | I ! |

| | I ! |
- | I I | |

I | i | I
- | | | | |

| | I | |
- | | I | |

I | | | |
20 I | | | |

C-27

BJG-13

1016-01.bjg. 15



BORING WELL #

Boring #11

PROJECT Emerson Power Transmission

LOCATION 15 ft. south of loading dock DATES OF DRILLING 7/22/88 - 7/22/88

LOG RECORDED BY

TYPE OF WELL RIG

W. P. Sugg

CME-45

Depth [Sample { Sa-2le | Blow

GROUND SURFACE ELEV. (ft.MSL)

Description

SAMPLING INTERVAL (ESTIMATED) Continuous

I I
iDepth | Number | Counts | I
[ (feet) | I I |
| I I I |
| 0.0 - | | b i [HNu = 0.0 sample
0 | 1.5 ! I 11 | SANDY GRAVEL: |01l sheen (-)
; ! | 38 | brown to black, dense, [
- I | | 100/0 in.| damp I
I ! I I (Fill) |
- | ! | | Auger refusal at 1.8 ft, i
| I | I |
- | ! I | |
| I | I I
- | I | I I
| | | | |
5 I I I I I
| I I | I
- I I I I I
| I | | |
- I I I I |
! | I | |
- I I I I |
I | I I |
- ! I I I I
| | | | |
10 | | | I 1
| | | | |
- | I I | !
| I | I |
- I I f I !
I I | I |
- | | I I |
I | I | !
~ | | I | |
I | I I I
15 | I | ! I
| I | I |
- | I | | I
I I | | I
- | I I I I
I | | I I
- | | I I I
I I J I I
- I | I | I
I | | | I
20 | | | i |
Cc-28
BJG-13

1016-01.bjg. 16



BORING WELL #

Boring #12

PROJECT Emerson Power Transmission

LOCATION 8 ft, from SE corner of

DATES OF DRILLING 7,/22/88 - 7/22/88

loading dock

LOG RECORDED BY

TYPE OF WELL RIG

W. P. Sugg

CME-U45

Depth |Sample | Sample | Blow

GROUND SURFACE ELEV.

(ft.MSL)

SAMPLING INTERVAL (ESTIMATED) Continuous

|De-~ription

| Remarks

|Depth | Number | Counts |
= | | |
| 0.0 - | | 5 fSANDY GRAVEL: HNu = 0.0 sample
0 1.7 | | 10 | dark brown, with clay, |0il sheen (-)
| | {12 | damp, no oily coating |
- | ! i 100/2 in.| (Fill)
| | i fAuger refusal at 1.7 ft.
- | | I i |
| | l i |
- | ! I E |
| | | i |
- | ! | I |
| J | | |
5 | ! | | |
| ! | | |
- | | | I |
| ! | | |
- | | | I I
I | | I |
- | | I l |
| ! | | |
- | | | | |
| | I | |
10 I | | | (
| | I I |
- ( | I I |
I | | | |
- l | | | |
! | | | I
- I | | | |
! | | | I
- | | | | |
l | | | I
15 l | | | |
| { | | |
- l ! | | |
| ] | | |
- | ! | | I
l | | I !
- | ! | I |
l ! | I I
- | ! ! [ |
| | [ l |
20 | I | | |
C-29
BJG-13

1016-01.b1g. 17



BORING WELL # Boring #13 PROJECT Emerson Power Transmission

LOCATION 7.5 ft. south of RR bridge DATES OF DRILLING 9/12/89 - 9/12/89

LOG RECORDED BY _ H. Tomich GROUND SURFACE ELEV. (ft .MSL)

TYPE OF WELL RIG CME-45 Empire soils SAMPLING INTERVAL (ESTIMATED) Continuous

Depth |Sample | Sample | Blow |Deseription Remarks
|Depth | Number | Counts |
| (feet) | I I
I
0.5 - 5 {SAND:
0 2.0 7 | fine grained, light grey,
7 | some coal ash and gravel,

| loose, dry to moist

!
!
!
| | I i
[ [ I !
I [ I !
I [ I !
I | | |
| | | I
I [ | |
I | J I
I I ] I
| 3.5 - | | SAND: |
- | 5.0 | ! as above !
| | | i
5 | i ] |Bedrock at 5.0 ft. [
| t ! |Redrill boring #13 0.85 ft.|
, - | | ! INNE of original borehole |
£ I f I lto collect sufficient 1
k - I [ ! | sample volume |
J | ! i !
- J l [ | i
| I i ! !
- | I | | |
] | | | |
10 ! | | I I
I I | | f
- ! I | I f
i I [ I I
- i I [ | |
i | | | I
- i I | I I
[ I | I |
- | I | | I
i I | I |
| 15 i I | I I
! I I I |
- i I | | I
I I | I |
- ! | | I I
i I | I |
- ! | I I I
! I I | I
- | I | I f
i | l | |
20 ! | [ [ I
C-30
BJG-13

1016-01.bjg. 18



BORING WELL # Boring #14 _ PROJECT Emerson Power Transmission

LOCATION 106 ft. west of loading dock DATES OF DRILLING 9/12/89 - 9/12/89

LOG RECORDED BY _ H. Tomich GROUND SURFACE ELEV. (ft.MSL)

TYPE OF WELL RIG CME-45 Empire Soils SAMPLING INTERVAL (ESTIMATED) Continuous

Depth [Sample | Sample | Blow

I Remarks
[Depth | Number | Counts |

I

I

Description

| (feet) | |

[0.0"-0.7' COAL ASH:

| dark grey to black, some
| medium gravel, loose, dry |
f1.7'-2.0" CLAYEY SILT: tanl
[ to brown, trace sand, !
| stiff, dry

I
|
I
I
0.0 - I
2.0 I

L0 =] U

I

i

|

|

|

| SANDY CLAY:
| fine grained sand, dark
|

|

I

|

|

I

—-auwu
oo

grey, some silt, trace
gravel, wet

[¥8
LW oW L —

[oe R o}

as above

O~

100/4 1in.

SANDY CLAY:
Bedrock at 7.8 ft.

|

|

|

I

|

I

I !
I I
I l
| |
I |
I I
| |
| |
| I
| |
I I
I |
| !
| I
| |Redrill boring #14 0.75 ft.l|
| INE and 2.0 ft. east of }
| |original borehole to |
| jeollect sufficient sample |
| " |volume, I
| I
I |
| |
I I
| |
| |
! I
| I
! |
J |
| |
| I
| !
| |
| I
I |
| I
f |

I
I
I
I
I
I
I
I
I
|
I
|
I
I
I
I
I
I
I
I
|
]
I
I
I
|
I
|
|
I
I
I
I
|
|
|
|
I
|
I
I
I
20 I

I
[
I
I
I
I
I
I
I
|
I
I
I
i
I
I
I
|
|
I
I
I
I
|
|
|
I
|
I
I
!
I
I
I
|
I
I
I
I
|
|
I
I

|
I
|
I
I
I
I
|
I
|
I
I
I
!
I
I
I
I

C-31
BJG-13
1016-01.bjg. 19



BORING WELL # Boring #15 PROJECT Emerson Power Transmission

LOCATION 111 ft. west of BfIM DATES OF DRILLING 9/12/89 -~ 9/12/89

'.0G RECORDED BY _ H. Tomich GROUND SURFACE ELEV. (ft.MSL)

TYPE OF WELL RIG CME-45 Empire Scils SAMPLING INTERVAL (ESTIMATED) Continuous

Typth |Sample | Sample | Blow
[Depth | Number | Counts

|Description
|
| (feet) | | |
I

Remarks

I
|
I
I | I |
[ 0.0 - | | 3 10.0'-1.0" SILTY CLAY: |

0 | 2.0 | I L | dark brown, some gravel
I | I 8 | and organic material, |
- | | | 25 | moist |
| I | | l
- | | | [1.0'-2.0' GRAVELLY SAND: |
| | I | coarse grained, dark grey,|
- I | | | some clay, loose, wet f
| I I { I
- | | | ! |
I | I i I
5 I | I | [
| | | |Bedrock at 5.0 ft. |
- I | | |Redrilling Boring #15 |
b I i I {2.0 ft. west of original |
g - I | | [borehole to collect |
I I | |sufficient sample volume. |
- | | I I i
| I I | |
- I ! | | |
| J | | I
10 I J | | I
| I | | |
- I | | | I
| | | | !
- | | | | !
| | | | |
- | | ! I |
I | ! | I
- | | ! | |
I | I | |
15 ! | | { |
! | | { |
- | | | | |
| | | | I
- | | | | |
| I | | |
- | | I | |
| | f | |
- | I f I |
| | | { I
20 | l | | I

C-32
BJG-13

1016-01.b3g.20



BORING WELL # MW-1 PROJECT Emerscn Power Transmission

LOCATION 60 ft. NE of Fire Reservoir DATES OF DRILLING 4/13/87 - 4/16/87

LOG RECORDED BY D. Holsten GROUND SURFACE ELEV. {ft.MSL)_185.55 (USGS Datum)

TYPE OF WELL RIG CME-T75 SAMPLING INTERVAL (ESTIMATED) 2.5
Depth |Sample | Samp’= | Blow |Description | Remarks
|Depth | Number | Counts | I
| (feet) | I | I
0 | | I I |
I I I I |
- | I | I |
I I I I |
- | I I I I
2.5 - | | 10 | GRAVEL: |HNu = 0.0 ppm
- 4.5 I | 3 | grey, some silty fine tol
I | i 4 | coarse sand, moist |
- | | | 10 | |
! I | I I
5 {5.0 - | | 4 | GRAVEL: |[HNu = 0.0 ppm
|7.0 | | 50/5 in. | as above |
- | I | | |
R S |
7.5 - | | 30 | SANDY SILT: [HNu = 0.0 ppm
- /9.5 | | by | brown, some gravel, |
| | I 7 | moist |
- | I I 7 | I
| I | | I
10 [10.0 - | | 15 | No Recovery |
[12.0 ! f " | |
- | I I 7 ! (Fill) |
I | i 12 | |
- I | | I |
112.5 - | [ 54 | SANDY SILT: |[HNu = 2.4 ppm on
- f14.5 | | 50/3 in. | brown to black, some | sample
| I | 30/2 in. | gravel, moist. |
- | I | |Bedrock at 14.0 ft. |
| | } |Bottom of boring 39.2 ft. |
15 | | | |Open hole from 19.0 ft. to |
I f | 139.2 ft. I
- | ! | I I
| I | | !
- | | | | !
| I | I |
- | I I | |
| | I | |
- I ! i I |
I | I I |
20 | | | I I
C-33
BJG-13

1016-01.bjg.21



CORE LOG

Well #: MW-1 Project: EPT
Location: 60 ft NW Tank Corner DPrilling Date: 13-16 April 1987
‘ig Type: CME-75 Core Barrel Diameter: NX :
zcorded By: Merin 12 August 1988 Land Surface Elevation: 185.55 (USGS)
f P ! [ | | CRIENTATTON i |
| P | x| |FRACTIRE | SPACING i |
DEPTH  |BoX|RUN |RECOVERY| ROD ]FREQUENCY __FILLING LITHOLOGY COLCR WEATHERING

|
|
|
|
|
|
|
|
|
|
|
|

0817-01.nrj.8

C-34

Coring Terminated @ 39.2

| I I
| | I
| I I
I | !
| | I
I I |
| | I
. | I
[ | I
oo | I
b | I
b I |
L | I
o i
I | | Bedding Plane: VIF to 1k.6[ SILTSTORE: grey, fresh, very intensely fracrured to ]
| ag" | :I VF-VIF 17.1; MF to 18.5: 14.6; very to very intensely fractured to 17.1; |
I 60" | ) I VIF to 19.0. Fe stained i moderately fractured to 18.5; very intensely to |
] I i I above 16.7 E 19.0. Fe stained above 16.7. No jolnts. No fossil |
_}_ { I Trachacd | none E - beds, I
] [ J | i As above except slightly fractured. BPF @ 20.7 and I
| so” | o| Bedding Plane: SF | 21.9. No joints. |
| som | i | Inclined: none | Fossil beds: 21,7-21.9 Brachiopeds & Crinoids |
I ! ol i i
| | | Bedding Plane: SF | |
I 56" I ! | Inclined: wvertical clean i As above except cone vertical clean slightly rough |
| 0" | ! | slightly rough joint l open joint from 26.2-26.8. No fossll beds. |
| | { | 26.2-26.8 i |
| 71 | I
I 60" I 2 | Bedding Plane: SF l As above except one vertical clean smooth plumose |
| 60" | ?l Inclined: vertical smooth [ open joint from 31.5-32.3. No fossil beds. |
I I | clean plumose open jointf ]
| 1 N sis-32.3 | f
1 I |
| 1001! 2! Bedding Plane: MF-5F i As above except moderately to slightly fractured. 1
| 1 I I Inclined: vertical calcl'.tei One vertical calcite filled (apparently closed) |
| | Ll filled joint 34.6-35.3 |  joint from 34.6-35.3'. No fossil beds. |
b 5| | |
I 1DOZ| ZI Bedding Plane: possible | As above except no joints. No fossil beds. f
| | | BPF @ 38.0-38.9 | |
| | Inclined: none | i
| I I l
| I I !
I I | I



BORING WELL # MW-2 PROJECT Emerson Power Transmission

LOCATION 50 ft. NE of Fire Reservoir DATES OF DRILLING 4/15/87 -4/16/87

LOG RECORDED BY D. Holsten GROUND SURFACE ELEV. (ft.MSL) 183.48 (USGS DATUM)

TYPE OF WELL RIG CME-75 SAMPLING INTERVAL (ESTIMATED) 5.0
Depth {Sample | Sample | Blow {Description | Remarks
{Depth | Number | Counts | |
|(feet) | I | |
I I I | |
I I I I I
0 I I I I I
| | I I |
- | I I I |
| I I I !
- I I I | I
2.5 - | | 5 | GRAVEL: [HNu = 1.7 pom on
- 4.5 | I Yy |  grey, with black silty, |sample
I | | 5 |  fine to coarse sand, I
- | | | Yy |  moist |
I I | I I
5 I I | I (Fill) |
| I | I I
e - | I I I I
¢ | I | I I
- - I | I I |
17.5 - | | 50/5 in. | CRUSHED BEDROCK: {HNu = 30 ppm at
- 9.5 I | I Iwellhead
f i | |Bedrock at 8.5 ft. I
- [ i | |Bottom of boring 38.3 ft. |
f | I |Open hole from 13.5 ft. to |
10 I | I 138.3 ft. I
| | | I I
- I | I | I
I f I | I
- I | I I I
I | I I |
- | ! I I |
| f I I I
- I | | I I
| | | | I
15 I ! | I I
I ! | I I
- I | I I I
I | I I |
- | I I I |
t i I I I
- | | | | I
f I I I I
- | | | I I
| I | I I
20 ! | | I i
C-35
BJG-13

1016-01.b3g.27



CORE LOG

Well #: My-2 ' Project: _EPT
Locaticn: 30 ft NW Tank Corner Drilling Date: 15 April 1987
ig Type: CME-75 Core Barrel Diameter: NX
.ecorded By: Merin 12 August 1988 Land Surface Elevation: 183.48 (USGS)
| I | | | | ORIENTATION | |
| | ] | | [FRACTURE | SPACING | |
DEPTH BOX|RUN |RECOVERY| ROD | FREQUENCY| FILLING | LITHOLOGY COLOR WEATHERING ;|
- I | I | | |
- [ | | | I |
- [ | | | | |
- . | I | | |
s- [ | I | I !
- S I | I I i
- [ I | | I I
- Pl I | | | !
-T U | | 1] | 1
10- - I | 8.5 1oox I | lo] Bedding Plane: VIF-VF; | SILTSTONE: grey, fresh, very intensely to intensely |
e V| eo | 100z | | {/| Fe stained. | f£ractured. Vertical Fe stained joint from 12.3- |
_VF » ] |13.5| | | ?| Inclined: vertical Fe | 12.8, BPF Fe stained to 14.0'. No fossil beds. |
- I Lf i | | | 5|  stained joint 12.3-12.8 | I
~x == | [#] | I g| I !
| |13 5| 100% | I ﬁl Bedding Plane: VF I As above except very fractured. No joints. No fossil]
| | to | 100% | I gl Inclined: none I beds. I
| [18.5] | | s | |
| || I I 3| I |
|| #s] I | 51 | |
| |18 5[ 100% ] | :)I Bedding Plane: VF-SF | As abave except very fractured to 19.0°, and ]
- [ | to | 100z | | 0| Inclined: none . | unfractured below. ]
> P |23.3] | I i I |
3 i | 1 o | |
-2234 RED I I 3 I |
' 25-"34.3 | |23.3| 1003 | | 3| Bedding Plane: MF | As above except moderately fractured. |
-'_':':;I | | to | 100% I | 2 | Inclined: ncne I |
13 | |28.3 I I 1 i I
=45 1 || 3] 1 |
= bl #s | | | )] | |
30— | Jes.3] o0z | | 2| Bedding Plane: MF | As above. f
-; ] I to | 100% | | 2| Inclined: none | I
= | ]23.3] | | 31 | I
- T T 1 ] [ 2] [ |
e || #s | I | 2 I |
355737 | |33 3[ 100% i I i | Bedding Plane: SF I As above except slightly fractured. |
—'_5;'_’, || to | 1002 | I || Inclined: none | I
S N R N | |
- : I I : ]l : Corma '\'zrm.ﬂ,‘hi @' "y :
40- | I | I |
| I | ! I
I I | I |
I oo | |
] b | |

E
T
I
I
I
|
|
|

0817-01.nrj.9
C-36



BORING WELL # MW-3-13 PROJECT Emerson Power Transmission

LOCATION 40 ft. N of Fire Reservoir DATES OF DRILLING _4/20/87 -4/20/87

F.OG RECORDED BY K. Makeig GROUND SURFACE ELEV. (ft.MSL)_183.92 (USGS DATUM)

TYPE OF WELL RIG __ CME-75 SAMPLING INTERVAL (ESTIMATED) 5.0

[-pth |Sample | Sample | Blow
|Depth | Number | Counts

Description | Remarks

I

|
|
H(feet) | | 1 1
I I I | I
! ! ; | iNo samples taken
0 I ! i | |from soils.
I | | ! {Stratigraphy is
- ! ! | | {from MW-3-31
| I | I |located 5 ft.
- | | | I | away .
I | | | CLAYEY SILT: [HNu = 4.2 ppm on
- I | I |  brown, some sand and lcuttings
| I | | gravel, medium stiff, I
- | I | |  moist to wet |
| I { I |
5 I I i I |
I | ! | (Fill) I
e - | | I | I
i3 I I ! | I
S - I I ! I |
J I i I I
- | I | | I
I | | I I
; - | | | | |
§ | | | | I
i 10 | | | | |
§ | | I | I
: - I I I I I
I | | t | |
I - | | { | !
I | I i |Bedrock at 12.7 ft. |
| - t I ! |Bottom of boring at |
5 | I [ 112.7 ft. |
; - | { | |Sereen from 4.0 ft. to I
; | ! | [12.0 ft. |
: 15 | | | ! |
; | | | | |
i - I | | | |
i | I ! | |
I - | | ! I I
: I I | | |
i - ! I | I I
I ! | | | !
: - | | | f !
I | I I | |
: 20 | I [ I |
C-37
i BJG-13

1016-01.bjg.29



BORING WELL # MW-3-31 PROJECT Emerson Power Transmission

LOCATION 40 ft. N of Fire Reservoir DATES OF DRILLING 4/17/87 -4/20/87

LOG RECORDED BY D, Holsten GROUND SURFACE ELEV. (ft.MSL) 183.33 (USGS DATUM)

TYPE QF WELL RIG _ CME-T5 ' SAMPLING INTERVAL (ESTIMATED) _ 5.0

Depth |Sample | Samp’?: | Blow
IDepth | Number | Counts
| {feet) | |

Description Remarks

2.5'-3.5" SAND:
brown, fine to medium
grained, some silg,
moist, loose.
3.5'-4,0" SLAG
4.0'-4.5" SILT:

I
|
I
I
I
I
|
|
|
I
|[HNu = 0.5 ppm on
|
I
|
I
I
brown, some sand and I
|
I
I
|
I
I
I
I
I
I
|
I
I

-l:‘l\)
U‘IU‘I
v WA I

gravel, stiff, moist

(Fill)
CLAYEY SILT:
brown, some sand and
gravel, medium stiff,
wet

\D-Q
U1U'l

www &=

(Fill)

CLAYEY SILT: |[HNu = 0.0 ppm
as above |0il sheen on
Isplit spoon

vk —
=
oo
=300

|
I
I
I
I
I
I
|
|
I
I
I
I
I
I
|
|
I
|
|
|
I
|
I
I
I
I
- |
I
I
I
|
i (Fill)
I

I
I
I
I
I
I
I
|
I
I
I
!
I
I
I
!
|
|
|
|
I
|
I
|
I
I
I
|
|
I
|
I
I
I
I
|
I
I

|Bedrock at 16.0 ft.
|Bottom of boring at

131.0 ft.

{Open hole from 21.0 ft. to
131.0 ft.

I
|
I
I
|
I
|
I
I
|
I
I
I
I
I
I
I
I
I
|
|
I
|
|
|
|
I
|
I
|
I
|
I
I
|
|
I
I
I
I
| |
I I
I I

|
I
I
I
I
I
I
I
|
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
I
!
!
I
|
I
I
I
I
I
I
I
|
I
I
I
I
|
I

20
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CORE LOG FOR MW-3-31

SEE LOG FOR MW-3-175

C-39
BJG-13
1016-01.bjg.28.1



BORING WELL # MW-3-100 PROJECT Emerson Power Transmission

LOCATION 40 ft. N of Fire Reservoir DATES OF DRILLING 7/6/88 -7/8/88

LOG RECORDED BY R. T. Church GROUND SURFACE ELEV. (ft.MSL) 183.83 (USGS DATUM)

TYPE OF WELL RIG CME-T5 SAMPLING INTERVAL (ESTIMATED) 5.0
1 of 5 '

Depth [Sample | Sample | Blow
IDepth | Number | Counts

Description | Remarks

|
I
| {feet) | I f |
| | | I I
| | ! ! |Samples taken
0 | | | I Iwith 2" standard
I | I I [split spoon.
- | | | ! |
| | I I |
- | | I [ |
I | | ! |
- | I ! I I
i | | f !
- I | | | |
| | | I |
5 | 5.0 - | ! 4 | CLAYEY SAND: [HNu = 8.0 ppm on
| 6.5 | | 5 |  brown, fine grained, | sample
- I | I 5 |  trace angular gravel, |
| I i | loose, moist. |HNu = 0.0 ppm in
- | | I I |breathing zone
| | | | |
- | I l | (Fill) I
| I | | .
- | I I I I
| I | | I
10 | 10.0 -| | 35 | CLAYEY SAND: [HNu = 10 ppm at
| 11.5 | | 100/4 in.| brown, fine grained, |wellhead
- | | | |  some angular gravel, |
] f | | medium dense, moist to |HNu = 30 ppm on
- | | | I wet. | sample
I | I |Bedrock at 12.0 ft. [Air rotary
- | | | | |
| | | | |
- | | | I |
| | | | |
15 | | ! ! I
| I | ; I
- | ! I [ 12.0-22.0 ft. SILTSTONE: {HNu = 0.0 ppm
| | | | black, medium hard {on sample
- | | | | |Rotary is
| ! | | |averaging
- I J | | |5 ft./30 min.
| | | | I
- | | | | |
| | | | |
20 | | | | |
C-40
BJG-13

1016-01.bjg.30



BORING WELL # _MW-3-100 ‘ PROJECT Emerson Power Transmission

LOCATION 40 ft. N of Fire Reservoir DATES OF DRILLING 7/6/88 -7/8/88

LOG RECORDED BY R. T. Church GROUND SURFACE ELEV. (ft.MSL) 183.83 (USGS DATUM)

TYPE OF WELL RIG  CME-T5 SAMPLING INTERVAL (ESTIMATED) 5.0
2 of 5
Depth [Sample | Sample | Blow |Description | Remarks
|Depth | Number [ Counts | ! -
| (feet) | I | I
- I | I I |
| I I | f
- I | I | |
I I I | |
- I I I | I
I I I | I
- I I | | I
I I I I I
25 I I | | |
I | | I |
- I | | | I
I I I I I
- I I | | 22.0'-32.0' SILTSTONE: [HNu = 0.0 ppm on
| | | |  black, medium hard | sample
- I I I | ' [10 ft./60 min.
I | I | !
- I | | | |
I | I | I
30 I | | | I
I | I | I
- I | I I I
I | | I I
- | I I | 32.0'-42.0" SILTSTONE: [HNu = 0.0 ppm on
f I | |  black, medium hard | sample
- | I I I {10 ft./59 min.
I | | | I
- I I | I I
I I I | I
35 I | I I I
| | I | I
- I | I | |
I | I | |
- | | | I |
I I | [ I
- I | ! | I
| | | f !
- I f I ! I
| I | I |
40 I i I | |
! I I I |
- ! | | I |
i I I | |
- I | I I I
! I I | !
C-41
BJG-13

1016-01.bjg.31



BORING WELL # MW-3-100 PROJECT Emerson Power Transmission

LOCATION 40 ft. N of Fire Reservoir DATES OF DRILLING _T7/6/88 -7/8/88

1.0G RECORDED BY R. T. Church GROUND SURFACE ELEV. (ft.MSL) 183.83 (USGS DATUM)

TYPE OF WELL RIG CME-T5 SAMPLING INTERVAL (ESTIMATED) 5.0
3 of5
Remarks

Depth |Sample | Sample | Blow
iDepth | Number | Counts
| (feet) | |

Description

42.0'-52.0" SILTSTONE:
black, medium hard

HNu = 0.0 ppm on
sample
10 ft./58 min.

HNu = 0.0 ppm on
sample
10 f£./52 min.

black, medium hard

I
I
I
|
I
|
|
I
I
I
I
I
I
I
I
I
|
|
|
I
I
I
I
|
!
!
I
I
I
I
I
I
|
I
I
!
|
|

|From 61.0' to
|63.0', loss of
jair pressure in
|borehole. Much
|faster drilling
|lwith average of
|5 in./min.

!
!
|
I
I
I
|
|
I
|
|
|
|
I
I
|
I
|
I
I
|
{ 52.0'-62.0' SILTSTONE:
I
|
|
|
|
I
|
I
I
|
|
I
!
I
I
I
|
I
|
I
I
|
I |

I | I
I | I
| | |
I | |
| I |
I I |
| | I
I | |
I I I
I I I
I I I
| | I
I I I
I I I
I I I
| I I
I I I
| I I
| | I
I I |
I I |
I | I
I | I
I I |
I | I
I I I
I I |
I I I
I I I
I I I
I | I
| I I
I | I
| I I
| | I
| | |
I I I
| | I
| I |
I I I
I I I
I I I
| I I

C-42
BJG-13
1016-01.bjg.32



BORING WELL # MW-3-100 PROJECT Emerson Power Transmission

LOCATION 40 ft. N of Fire Reservoir DATES OF DRILLING _7/6/88 -7/8/88

LOG RECORDED BY R. T. Church GROUND SURFACE ELEV. (ft.MSL) 183.83 (USGS DATUM)

TYPE OF WELL RIG CME-T5 SAMPLING INTERVAL (ESTIMATED) 5.0
' 4 of 5

Depth |Sample | Samr'es | Blow
|Depth | Number | Counts
| (feet) | I

Description Remarks

62.0'-72.0" SILTSTONE:
black, medium hard

HNu = 0.0 ppm on
sample

I I
| I
I |
I | I I I
I | I | |
I | I | I
65 I I I | 110 ft./37 min.
I I I t |
- | I I t |
| i | | |
- I I | I I
I I I I |
- I | | | |
| | | | |
- I I | I |
I | ! I |
70 | | | I |
- I I I | |
| | | I I
- I | I | 72.0'-82.0' SILTSTONE: |[HNu = 0.0 ppm
| ! | | black, medium hard lon sample
- I | I | | 10 ft./33 min.
| | | | I
- I | | f I
| | I | I
75 | | I | |
I I | | I
- I I | | |
| I ! I I
- | I I | |
| | | | I
- I | I | |
| I | | I
- I I I I I
I I | I |
80 | ! | | I
I ! I f I
- J I | | |
| I | | |
- | | | | |
I I | I I
- | | | I |
I I I I I
- | | | ! |
| | I f |
C-43
BJG-13

1016-01.bjg.33



BORING WELL # MW-3-100 PROJECT Emerson Power Transmission

LOCATION 40 ft. N of Fire Reservoir DATES OF DRILLING _7/6/88 -7/8/88

LOG RECORDED BY R. T. Church GROUND SURFACE ELEV. (ft.MSL) 183.83 (USGS DATUM)

TYPE OF WELL RIG CME-75 SAMPLING INTERVAL (ESTIMATED) 5.0
50f 5
Depth |Sample | Sample | Blow |Description | Remarks
|Depth | Number | Counts | |
| (feet) | | ( E
| | I l I
85 | | | | |
I | I I I
- I ! I I |
I I | I I
- | | | | 82.0'-92.0' SILTSTONE: [HNu = 0.0 ppm on
| | I | black, medium hard Isample
- | | l | 110 ft./40 min.
| | I I I
- | | | | |
| | I I I
90 I I | | |
I I I I |
- I | | I I
| I I | |
- | I I | 62.0'-100.0' SILTSTONE: |HNu = 0.0 ppm on
A i
- I
| ! I | I8 ft./28 min.
- I | I I |
| | I f l
95 | I I I |
| | I I I
- | | I I I
| I | I I
- | | | | |
I | | I I
- | I | I |
| | t | |
- | I I | |
| | | | |
100 | | I | |
| | | |Bottom of borings 100.0 ft.|
- | I | |Sereen from 80.0 ft. to I
| | f 1100.0 ft. |
- | I f | |
| I I I I
- I I ! | I
I I I I I
- | | I ] I
| { ! | I
C-44
BJG-13

1016-01.bjg. 34



BORING WELL # MW-3-150 PROJECT Emerson Power Transmission

LOCATION 40 ft. N of Fire Reservoir DATES OF DRILLING 8/3/88 -8/12/88

LOG RECORDED BY R. T. Church GROUND SURFACE ELEV. (ft.MSL) 183.87 (USGS DATUM)

TYPE OF WELL RIG . CME-75 SAMPLING INTERVAL (ESTIMATED)

Depth |Sample | Sample | Blow
{Depth | Number | Counts
[(feet) | |

Description Remarks

|No samples taken

|
|
|
I I i |
[ I | |
0 { I I | | from soils.
f I | | [Stratigraphy is
- ! I ! | [from MW-3-100
f | I | |located 6 ft.
: - | | I | laway.
: I f | | I
: - I I I | |
! | | | I I
| - | I I I |
I I | I | |
! 5 | f I | CLAYEY SAND: |
i | f | | brown, fine grained, |
: ‘ - | | | | trace angular gravel, |
i | I | | loose to medium dense, |
' - I I | [ moist I
I | | | i
- | | | | (Fill) I
I | I | |
- | | [ iBedrock at 9.0 ft. I
| | | |Bottom of boring 175.0 ft. |
10 I | | |Sereen from 150.5 ft. to |
I | | [130.5. I
- I I f | |
! | I | !
- ! | I | I
| | | I I
- | | | I |
| I | | |
- I | | | |
o | | I I
15 | | [ | |
| | | | |
- | | ! I I
| | | I |
- | | I | |
! { | | I
- f f | | I
| ! | ; |
- I I | [ I
I | | | {
20 | | | | I
C-45
BJG-13

1016-01.bjg.35



CORE LOG

Well #: Mw-3-175 {MN-3- IEO) Project: _EPT

Location: Drilling Date: 3-12 August 1988

‘ig Type: CME-75 Core Barrel Diameter: NX

ecorded By: Merin 8 August 1988 Land Surface Elevation: 183.87 (USGS)

i | ] | ] i | ORIENTATTON | !
t | | = | | FRACTURE | SPACING [ i
| _DpepTH _ |BOX|RUN |RECOVERY| RQD |FREQUENCY! FILLING [ LITHOLOGY COLOR WEATHERING ]
- P [ I | i
- I Eoo I I |
- P I I | I !
- [ [ i I I
5- I I | ! I I
- P b i I |
- N I | I | |
- Lo b ! | |
YTE —t— — : I i
10-A 1S I | { | 6+IBeddins Plane: VIF-VF | |
-I'F _g ;iﬁ | Q.OI 100% I 10" | I Fe stained vo 14.7° |SIL'ISTONE grey, fresh, Iintensely to very fractured. [
- & i | to I 0% [ 60" I iInclined: 1" long vert Fe | Fe stained to 14.7’, Two inch long vertical joints @I
_JIFQ.EI b |1s.0] [ i éI stained € 11.7; 12.7; 14.3| 11.7; 12.6 & 14.3’. No fossil beds. |
3 I 1 i i ! | |
ﬁ'ﬂ AL T 1 T 1 3 T 1
15-Twa¥ 5| | #2 ] | I | | I
—3 Hi‘ |1k.0] 90z E 26" E iBecld.’m.g Plane: IF - WF lAs above except joints occur @: I
jFIG.G 1 E | to I 80X ! 96" E l Fe stained to 14.7° | 15.6 - 16.0: clean smooth 80 dip |
-3; | |22.7] i i quncllned: | 17.4 - 18.0: clean rough 80" dip |
5. I @ 15.6 - 16.1 smooth 80° 19.3 - 19.8: calcite stain smooth vertical
J J 1 9
bo=z19-8 | | ! ! | @17.4 ~ 18.1 rough 80° | 21.8 - 22.3: calcite stain smooth vertical !
-YF I [ | i i | @ 19.3 - 19.8 smooth vert | Fossil beds: [
j;‘"a f ] | i ! AI @ 21.8 - 21.8 smooth vert | @ 20.5 - 20.6: Brachiopeds & Crinoids i
oo LT I f ! ~| @212 - 21.3: diteo 1
—T | I | I I ) |Bedd1ng Plane: none except I |
25-—; | | .7| 1002 ] 76" I I possible @ 27.7; 28.1' IAS above except unfractured except for possible BPF @I
-1 to 100% 76" |Inclined: 27.7 & 28.1" and vertical joint from 21.8 to 23.0° I
>
) | |29.0] i | ;| 21.8-23.0 part caleite | No fossil beds. !
©
w181 | | | I ! J | filled vert smooth E |
2 ] | ] 1 1 L ]
2.‘2. S\ I 1 I I 1 ’ I 3 1
W3 el | | | |
St I z | E 100% | EI IBeddi.ng Plane: S5F; all |A.5 above except slightly fractured. One vertical I
~23 to 100% 120" clean. joint from 36.5 - 37.6’ caleite filled closed. No |
—21.]
a3y I |39.UI | | |Inclined. ’ I fossil beds. I
T o | | | | 36.5-37.6" vere, caleite | |
35-? ’ | | ] | I | closed | |
o 3] || I | | |
2
S A A | |
- bl I | | I
+ ! 3 | .
o}
40- g | #1 | | I |
- I?_'I' I39 o] 1c0% | 11h"| / IBeddi.ng Plane: none to 48, 5|L1 above except unfractured te 48.5; very intensely |
- | }t to | 9ox | 1207 | VIF bew 48.5 - 48.8° | fractured between 48.5 - 4B.8'; one jolnt frem 40.1 |
- | il.g Ul | I IIncli.ned. | to 42.1*. The joint has an irregular trace & rough |
- | I | | | I 40.1-42.1" rough open | open face. No fossil beds. |
. 5= | I | | | i irregular trace I |
| o
-v bl I ol I I

0817-01.nrj.18
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CORE 10OG

Well #: MW-3-175  [Mw ‘Z)’l':SO) Project: EPT
Location: Drilling Date: 3-12 August 1988
~ig Type: CME-75 Core Barrel Diameter: NX
<ecorded By: Merin 9 August 1988 Land Surface Elevation: 183.87 (USGS)
| P I I ORIENTATION | |
| | [. = | | FRACTURE | SPACING | t
DEPTH BOX|RUN [RECCVERY| RQOD |FREQUENCY FILLING LITAHOLOGY COLCR WEATHERING
| NG | |
P [ . I I | I
e L I N T R B | |
: 1. | I i 7 | }
™ T ¥ T 1 1 [
Q
s Thagleel 019 | |
- i l49.0] 100% | 119%| |Bedding Plane: none except |As above unfractured except for BPF @ 55.4; 56.6: 5 |
-0 | | ee| 1oox | 120%| ;l 55.6; 56.6; 56.7'. ALl | 56.7' and one vertical caleite filled closed joint |
- | |s9.0] i | | elean. | £rem 50.0 te 52.0°.
= | I I I J IInclined: | Fossil beds: !
55- 50.0 - 52.0 vert caleite @ 56.5 - 56.6: Crinolds
I B | | | |
Tl b | closed | |
& L T N T | |
-2 . [ ol | |
\ +—t— — of ) i
60- | L L ol | I
-t 4 |59.0( 100X 120%| Bedding Plane: none except | As above unfractured except 1 possible EPFF @ 67.3" |
b * 0
- FEJ | to | 100% | 120"] 0[ possible @ 67.3° | and no joints. |
- 1 |69.0| | I OII!.'I(:].:I.:.':.ed,: none | Fossil beds: |
- oo | | ! i | @ 62.3 -~ 62.4: borrows ;
55- bl N | !
;i I I o] | |
- Lo b | | I
=613 i
N Pl b ol | I
—t— +— I 1 }
0
7o losl b 10 | |
) | + |69.0] 100% | 120%| leedding Plane: none except |As above unfractured except possible BPF @ 74.4:78.1:}
- I 5 | to I 100X I 120"| OI possible @ 74.4; 78.1; | 78.2' and very intensely fractured between 76.9 & I
- | |79.0] i | OI 78.2%; and VIF btw 76.9 | 77.5'. No joints. No fossils beds. i
o, Pl b | to77.5 | I
— 1
75-1 | | I i I | Inclined: none | |
¢
-1 A b ql | |
Vir . | W | I
S I R | |
i S | 1 ) [l | i
R | |
80~ | #9
0
- |# |79.0{ 100% | 1207| O!Beddins Plane: none |As above unfractured excepr for ome partially calcite|
- 3 | S-| to | 100% | 1207| ,IInclinad: part caleite £i11] filled joint dipping 80 £rom 82.0 to 83.1°. t
- I ] |89.0I | | II ﬂﬂodip planar I Fossil beds: I
- Fe= | i | | OI | 84.8 - 85.0 borrows |
85- N | I | |
- Lol I I |
- { I I o) | |
- [ Lo o | |
o ] 1 ] i L ) 1 —
T 1 T L T 1 !

0817-01.nrj.19
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CORE LOG

Well #: Mw-3-175 { MN-3-150) Project: EPT
Location: Drilling Date: 3-12 August 1988
Tig Type: CME-75 Core Barrel Diameter: NX

:corded By: Merin 9 August 1988 Land Surface Elevation: 183.87 (USGS)

o

| [ | | | I on:}umﬁanf\ | |

i | |z | FRACTURE | .~ SPACING | |

i bpeerm | :ggl&n |RECovERY| RoD |FREQUENCY] .~ priiiNe | : LITHOLOGY COLOR WEATEERING |
90-¢ [:I | #10 | | | I | I
-_l:,?\on T I“ l 89 Dl w0z | ;_Z_Cﬂl i |Beddins Plane: none except |As abov%un.fractured except for BPFF @ 90.8 & 94.9" &|
- | 6] to | 100x | 1207 o| @ 90.7; 94.9 | ene 80°!dipping jeint from 89.8 - 90.5'. The joint |
-0 | | 99.0| | I/ © lIn.cll.ned: | has a partially calcite filled smooth face & planar|
-\L | | I | /rif D[ 89.8 - 90.5: part caleite | trace. |
9544 1 l I I I / | filled planar smooth 1 Fossil beds: |
- l | | | | 0| | 894 - 89.3 Crinoids |
-0 || | {1 °| [ |

- |1 |4 ol |/ |
4 I I I 4 =

100- B R e |
- [ﬁ ! 99.0' 100X I _1!._2_9_:| OIBedding Plane: no i As above except unfractured. No fossil beds |
-0 | M o | 100x | 120%] ~|Induced: none i |

- | J20s.0] o, i 1

- B R ! 1
105- L R ! !
T T R A B | |
- | E | | ol I f
B - : ;

1o- | Pz I | !
- Iﬁa }109 GI 1lo00% l 120"| IBedding Plane: none I As above [

- s | | ee | 100% | 1207| |Inclined: none | |

: | .ol 2 | 1

- | Y | |
115- I | I I o l |
: Lo P9 I |

- N b | |
- L Y | |

! | | 1 4 I ! |

T T I T 1 ¥ i 1

20 | | ] | I | r
-y Ii\g |119.D| 100% I £i EBeddi.ns Plane: none |Aa above |

- i | | to | 100% | GO'E [Incli.md: none | |
-] sl I RN | |

- | Lo Y | |
125t — I i ; ; I {
- 5 [ || | % | |

- !‘*q |125.0] 21001 | MI [Beddlng Plane: none except | |
- | | o | 100x } 1207 | @ 129.5 part caleite £ill] |

- - | |1ss.ef | | | &131.0 - 131.1 vIP | |

0817-01.nrj.20
C-48



Well #: MW-3-175 (MW'5’150\

CORE LOG

Project: EPT
Location: Drilling Date: 5 August 1988
~“ig Type: CME-75 Core Barrel Diameter: NX
.ecorded By: Merin 10 August 1988 Land Surface Elevation: 183.87 (USGS)
| | | | | ] ORTENTATION |
| | | L |FRACTURE | SPACING |
DEPTH __ |Box|RUN |RECOVERY| ROD |FREQUENCY FILLING LITHOLOGY COLOR WEATHERING I
|

|
|
i
130574 J | | l l | }i I As above unfractured except BFF at 129.5; very
-E_—\n; I | | I | ! él Inclined: I intensely BPF fractured between 131.0 - 131.1 am:ll
- T l | | | E Ol 130.0 - 130.8 vert part I one partially calcite filled joint from 130.0 - |
-° | | i } 0! caleite £ill, open |  130.8". The BPF @ 129.5 is partially calcite £il-]
- ’ | | I [ | OE I led with open porosity. The joint 2 -3 mm open |
135 — | } I OE i\ porosity. No fossil beds. ]
- I | #s | | | ol E !
- Ifﬁ"’] |135.0] 100% | 120"] |Beddins Plans: none [As above unfractured except one vertical calcite !
Yy | | e | 100% | 1207 DIInc].ined: | filled closad joint from 140.8 - 141.5', No fossill
- | |1s45.9] ] | O] 140.8 - 141.5 vert caleite| beds. I
140- 7 [ | ! | | {l closed i I
IR ] z |
- I N B B | |
- I N B B ! |
| B S 1 |
W] : .
TEr | gmel |1 | |
- [ fﬁlo I:MS.OE 100% I LZ__O.:‘_I rlBeddi.ng Plane: one part fA.s above unfractured except one partlally calcite |
- 13 | "] te | 1002 | 120 | rl calcite filled € 145.5" | filled BFF @ 145.5' and three parailel joints |
- | ]255.0] | | olIncli.ned: | dipping st 87 . No fossil beds. |
150- sr | | | | | 2| 146.3 - 147.5 | Joints: |
- | | | | 2.' 148.3 - 148.6 | 146.3 - 147.5: caleite filled closed, linear |
—T | | | | 0[ 150.8 - 151.1 | trace |
- q | i | | 0[ I 148.3 - 148.6: ditte |
- | | | | Ol | 150.8 - 151.2: two parallel jeints 1 " apart, |
155 1' + I |' i‘ 0; -i esch has smooth planar partially caleite fil-l
- | | #7 | 1 1 ol |\ led face |
- |ﬂ-| |155.0| 100% i Lﬂ"l Ol Bedding Plane: none |As above except unfractured l
- | | to I 100X ; 120 I Ol Inclined: none | |
-° | [165.0] b ol | I
160- I Lo ol I |
- I R T | !
: I T N T B | i
| L | o | |
L I R | !

0817-01.nrj.21
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CORE LOG

EPT

Project:

MW-3-175 (M\\)-ﬁ-ls’a

Well #:

3-12 August 1988

Drilling Date:

location:

183.87 (USGS)

Core Barrel Diameter:
Land Surface Elevation:

Merin 11 Aupust 1988

CME-75

‘ig Type:
fecorded By:

LITHOLOGY COLOR WEATHERING

As above
Coring Terminated @ 175.0

C-50

ORIENTATION
SPACING
FILLING

IRECOVERY! RQD |FREQUENCY
2

|
|
| Box | RUN

DEETH

I
|
|

165
170~
175

0817-01.nrj.22



BORING WELL # MW-4 PROJECT Emerson Power Transmission

LOCATION _Upgradient of facility DATES OF DRILLING _4/21/87-4/22/87

LOG RECORDED BY _ K. Makeig GROUND SURFACE ELEV. (ft.MSL) 240.62 (USGS DATUM)

TYPE OF WELL RIG CME-75 SAMPLING INTERVAL (ESTIMATED)
Depth |Sample | Sample | Blow | Description | Remarks
[Depth | Number | Counts | |
| (feet) | I I |
| I | ! i
I i | ; i
0 I | I ! I
I I l f i
- I | ! f !
I | ! | !
- I | ! { !
| 2.5 - | | 25 | SAND: |HNu = 0.0 ppm
- | 4.5 | | 37 |  brown, fine to medium |
I | { 33 | grained, some coarse
- I } | 23 | gravel, some silt, some |
| | I |  silt, dense, dry i
5 | I ! | i
| I ! | (Fill) [
- | I ! |Bedrock at 6.0 ft. |
| ! ! | Augered 1.0 ft. into
- j | | | bedrock. |
! | I |Bottom of boring 42.0 ft. |
- ! | | |Open hole from 12.0 ft. to |
| | [ |42.0 ft. I
- i | I | |
| | | |Deepened to 47.0 ft. on |
10 | | | |18/10/89 - |
| | | | I
- | | | ! |
| | | ! |
- | | I ! |
| | I i I
- I | I ! I
I | I ! |
- I | I | |
| | I ! I
15 | | | { |
| | I ! I
- | | I i I
I | | | |
- I | I { |
| | | { |
- I | | ! |
[ | | | |
- | | I | |
| | I | |
20 | | | | I
C-51
BJG-13

1016-01.bjg.36



CORE LOG

Coring Terminated @ 42.0

Well #: MW-4 Project: EPT
Location: Upgradient Drilling Date: 21 April 1987
-ig Type: CME-75 Core Barrel Diameter: NX
.ecorded By: Merin 19 July 1988 Land Surface Elevation: 240,62 (USGS)
I o I I ! i ORIENTATION | |
| P | | | FRACTURE | SPACING | I
|_ pEpTH BOX|RUN |RECOVERY| ROD |FREQUENCY! FILLING | LITHOLOGY COLOR WEATHERING |
- o1 I I I I
- 1 I | I | I
- 1 | I I I
- [ I E I I
5- L | ! I I
- ol I I I I
L | | | ] | |
FE, Sha 1 I 1 T 1 12-] T 1
- e I ] #1 | | I i Bedding Plane: IF, medium I SILTSTONE: grey, fresh, intensely fractured. Slight |
- I | 7.0| 100% | 4r I 131 rough, slight Fe stain E Fe stain to 8.2°. No joints. [
10-1F | ] e | &2 | som | ii to 8.2’ | Fossil beds: 9.2-9.3" Brachlopods & Crinoids i
- | |z2.0] | | | Inclined: none ] 11.8-11.9 ditto ]
g
| | ] | ] | £ I
T T T T 1 1 T 1
- I | #2 | | ] 2-1 f As above except intensely fractured above 14.0 and |
- FB'I |12 0| 100% | 19" | 21 Bedding Plane: IF above I very fractured below. No joints. I
15- T | to]| 100z | 60" | 3] 14.0 and VF below | Fossil beds: 14.8-15.0 Brachiopods & Crinoids |
- IF FB:‘I |17.0| | | 2! Inclined: none ]I 16.2-16.3 ditto !
P | | |
T e — T T T 1 T 1
; B N | |
1 i |17.0| lo0% I 49" | j | Bedding Plane: MF | As above except moderately fractured. I
20_;\0\-3 ; | to | 95X I 60" | | Inclined: none | Fossil beds: none |
2 2
=3t I l2z.0| b N | |
I P B B ] |
- #4
°
-4 | |22.0| 100X | 60" I c,)l Bedding Plane: SF; 24.8, | As above except slightly fractured. Ho joints. |
2573 | | &= ] 100x | so" | OI 26.5 | Fossil beds: 22.0-22.2 Brachlopeds & Crinolds |
-flb& | I27.0| | | | | Inclined: none I |
- [ 1 l ] ! ! ]
~11.5 ! 1 T 1 2 T | |
A | s | /! | I
_;:ﬁ_, |  l27.0] 200% | so” | 2] Bedding Plane: SF to 29.8 | As above except slightly fractured to 29.8 and | .
3('}-71;\“"z BB | we | 100x | som | OI none below | unfractured below. No joiats. |
_.T I |32 D| ' [ I OI Inclined: none | Fosslil beds: 29.7-29.8 Brachiopods & Crincids I
| ] ] I ] ] | |
T 1 T t T I T 1
T | |
IRER | |32.0f 2100 | so" | OI Bedding Plane: none except| As above one possible BEF @ 33.5. No joints. |
35- | to | 200%x | 60* | possible BPF @ 33.5 | Possil beds: none |
D
-9 I |37.0| I E OI Inclined: none | I
[ ! | i ! | |
1 1 1 L i T 1
G
- || #] [ ol I I
- 37.0{ 100X 60" Bedding Flane: mone I As above except unfractured. i
O
40- | | to] 100% | 60" | OI Inclined: none | Fossil beds: none i
: | el 11 | |
[ | l | | ]
T T T 1 1 T
| b I I
! (. | I

0817-01.nrj.5
C-52



BORING WELL # MW-5-25 PROJECT Emerson Power Transmission

LOCATION Upgradient of fire reservoir DATES OF DRILLING 7/18/88-7/18/88

LOG RECORDED BY W.P. Sugg GROUND SURFACE ELEV. (ft.MSL) 205.87 (USGS DATUM)

TYPE OF WELL RIG CME-55 SAMPLING INTERVAL (ESTIMATED) 4.5
Depth |Sample | Sampli-~ | Blow | Description | Remarks
|Depth | Number | Counts I f
:(feet) F | | :
| { 10-inch concrete pad |
0 f f ! I
| f f | f
- { 1.0 - | | 2 | SILTY CLAY: jHNu = 0.0 ppm
{ 2.5 | f 3 | grey to brown, stiff |
- ! I i y |  angular gravel, moist |
I | | | |
- ] ! | | |
! I | | I
- | 4.5 - | ! 3 | GRAVEL: |HNu = 0.0 ppm
{ 6.0 } | 7 |  grey, loose with silty |
5 | | | 3 |  clay matrix I
| | i | |
- | | | | I
{ | I I (Fill) |
- i | l | |
I | I | !
- | I | | !
| | f I !
- I | i | |
| 9.5 - | ; 5 | SILTY CLAY: i
10 I 11.0 | I 7 |  brown, very stiff with |
| i } 10 | angular gravel, moist |
- ! | I | |
| | | | Bedrock at 11.5 ft. |
- I | | |Bottom of boring 11.9 ft. |
| I I |Screen from 11.6 ft. to |
- I I | 136.0 ft. |
2 | I | I
~ I | I 136.0 ft, |
| | | | I
15 | | | | |
I | I | |
- | I | | |
I I I I |
- | | | | |
| ! | | !
- | ! I | !
f | | | |
- ! | | | I
| | ! i |
20 ! I ! I |
C-53
BJG-13

1016-01.bjg.37



BORING WELL #

PROJECT Emerson Power Transmission

LOCATION Upgradient of fire reservoir DATES OF DRILLING T7/12/88-7/14/88

LLOG RECORDED BY W.P. Sugg

TYPE OF WELL RIG

Depth [Sample | Sample | Blow
{Depth | Number | Counts

CME-55

Desct _ption

GROUND SURFACE ELEV. (ft.MSL) 205.86 (USGS DATUM)

Remarks

SAMPLING INTERVAL (ESTIMATED) 4.5

[ |
I |
|{feet) | I I |
| I ! |
! { | 10-inch Concrete Pad |
0 ! I ! I
I | | | I
- 11.0 - | | 2 | SILTY CLAY: |HNu = 0.0 ppm on
2.5 | | 3 | grey to brown, stiff, |sample
- | | | 12 | some angular gravel, IHNu = 0.0 ppm at
I I | | moist fwellhead
- I | ! | I
I | ! | (Fill) |
- I I | I |
4.5 - | |3 | GRAVEL: |
5 6.0 ! [ 3 | grey, loose with silty {(HNu = 0.0 ppm on
| | | 5 |  clay matrix {sample
- | I I t {HNu = 0.0 ppm at
l I | ! {wellhead
- | | | ! I
| I | i (Fill) I
- | I | | |
I ! | | I
- | ! I I |
9.5 - | | 4 | SILTY CLAY: |HNu = 0.0 at
10 F11.0 | | 6 |  brown, very stiff, with |wellhead
i | [ 11 |  subangular gravel, |[HNu = 1.0 on
- i I | | moist | sample
| I ! i |
- I | I ! |
i | | {|Bedrock at 12.3 ft. |
- ! | | {Bottom of boring 40.3 ft. |
! I | {Open hole from 17.3 ft. to |
- J | | [40.3 ft. I
| ; ! | |
15 | i | | |
| I I | I
- | | | | l
| | | | |
- | | | { |
I | | ; !
- I I I | |
I ! | | |
- | I I | I
| | | I |
20 I | | | |
C-54
BJG-13

1016-01.bjg.38



CORE LOG

Well #: MW-5-40 ‘Project: EPT :
Location: Uphill from Fire Reservoir Drilling Pate: 13-14 July 1988
ig Type: CME-55 and CME-75 Core Barrel Diameter: NX
ecorded By: Merin 18 July 1988 Land Surface Elevation: 205.86 (USGS)
| P | | [ | ORIENTATION ] |
| [ |z ] | FRACTURE | SPACING i |
| pepra |mox|RuN |REcOVERY| RQD |FREQUENCY] FILLING i LITHOLOGY COLOR WEATHERING |
- I oo I I I
- 1 | I I |
- b I I I I
- I | I I I
5- I | I I |
- Lol [ I I |
- I I I I I I
- I o I I I
- [ oo I I I
10- I P I I I
- L P I I I
: [ ! I I | ]
P e Lo | | |
- T ! | |12 3| 100% E 11" | I§| Bedding Plane: VF-VIF, | SILTSTONE: grey, fresh, very to very intensely |
15- _'g’; FB=| | to | 95% [ o" | ”I some Fe stained | fractured. BPF have rough faces, and slight Fe |
- g | ]17.3] | | iII Inclined: none | stain. Wo joints. Fossil bed @ 15.5° to 15.6°: |
- | i | | | " | dissolved brachiopods. |
- 1 I | #2 I | | ”I Bedding Plane: as above, | As abave except: BPF faces are rough to slightly |
- ; |17.3| 100 [ 33" | I;I Fe staining extends to | rough, Fe stained to 18.3°. |
20-VIF | | to| 190/ | 5_] 18.3° | |
- to I |27 3] | I | Inclined: none | Fossil beds @ : |
- VF FBe] | J | ] 6] |  22.3" ro 22.6" Brachiopeds + Crinoids |
- i FB:i | I | I t' | 23.3" to 23.6" Brachiopods |
- : I | I | | l+[ | 25.0" to 25.2' Brachiopods |
25- | sl | | I < | I
S B | | |
y | ] || 3 | |
S U N B | |
" MF | ! #3 | - I __:_ I SI Bedding Plane: VF-MF, I As above except: |
0—__1)3.3 | I27.3| looy, I \-;__o"l 5| clean | 27.3 to 30.3’ very to moderately fractured |
- A | E to | I I | Inclined: none I 30.0" to 37.3" moderately fractured 1
- | E37.3| I l 3| l BPF slightly rough faces ;
T ME I f I I | gI | Fossil beds: |
- . | 4 | none |
s5- 0 T A T B | |
- I [ 5l | |
- S || | | |
-1 TR 33" I ;_ | I
- ‘II‘:F | |37.3I -1—\‘-3-5:/, | 36" | ,I Bedding Plane: VF-MF | As above except: I
40-_ ) i | to I ] | | Inclined: none | |
- | e0.3] | | I
1 | | |
b [ I |
b . I I

0817-01.nrj.1.1
C-55



BORING WELL # _MW-5-100

LOCATION Upgradient Fire Reservoir

LOG RECORDED BY R. T. Church

PROJECT Emerson Power Transmission

DATES OF DRILLING 8/7/89 - 8/13/8¢

GROUND SURFACE ELEV. (ft.MSL) 587.42 ft.

(USGS)

TYPE OF WELL RIG CME-75 Empire Soils

Depth |Sample | Sample | Blow

Description

Remarks

| I
[Depth | Number | Counts [ |
| (feet) | | I |
I | | | I
| | I I {
0 | | | 12 inch concrete pad |Grab samples
! I I I (Fill) I
- | I I |SILTY CLAY: [HNu = 0.0 ppm
[ I | | grey to brown, some {on sample
- f | I | angular coarse gravel, i
E I I | moist. |
- | I I | I
| | I B RN S !
- | I I | {Silty elay to
I I I | lapprox. 4.0 ft,
5 | I | |GRAVEL: |
| | ! | grey, loose with clayey jHNu = 0.0 ppm
- | | | | matrix. lon sample
| ! | | I
- | | | I |
| i I I (Fill) |
- I | | I |
I | | | I
- | | | i |Gravel to
! | | ! (Fill) lapprox. 9.0 ft.
10 | | | {SILTY CLAY: |
| | [ { brown, some angular [HNu = 1.5 ppm
- | [ [ | coarse gravel, moist |on sample
‘ I | I ! I
- I | I | Bedrock at 12.0 ft. |
| I | ! |
- | [ i | Bottom of boring 100.0 ft.|
I [ ! | Sereen from 79.0 ft. to |
- | ! | | 99.0 ft. |
| ] I | |
15 | | | I I
! | | | |
- i | I I I
i I | | |
- I | | ! {
I | ; i |
- I t ! | |
C-56
BJG-13

1016-01.bjg. 1



CORE LOG

Well #: MW-5-100 Project: EPT

Location: Upgradient of Reservoir Drilling Date: 8 _August 1989

ig Type: CME-75 Core Barrel Diameter: NX

ecorded By: Merin Land Surface Elevation: 587 .42 ft, MSL

lof3

| (. I i | ORTENTATION |
J o i oz | [ FRACTURE | SPACING |
J—I&Iwmmcﬂ FILLING LITHOLOGY COLOR WEATHERING 1

10-

b
b
bl
b

5- I
|
|
|
|
|
I

Rock @12.0 fl:

|
I
E
E
|
I
I
|
I
I
I
i

|
I
|
|
I
I
|
I
I
I
I
I
I
|
I
l
I
I
I
|
I
I

I |
I I I
I I I
[ | I
. I |
I | I
I I i
. I ]
IR I
| I I
—3:—‘—:—'141 |#1 100% I 0.0 I I BPF: VIF-IF SILTSTONRE: grey, fresh; wvery intensely to !.ntenselsrl
-:DF -'f- // | |12.0}] =86x | 3.0 ] /0 | Joints: 2 parallel, fractured; 2 parallel joints 13.7-14.2: smooth |
-l | to | | | g | smooth, plumose 13.2- plumcse: i
15- ) I I1k.5[ . I I o) I 14.2, less inch spaced. ,,k,--‘l
- T |#1 |#2 | 1002 | _13 | O | BPF: VIF-IF to 15.3 i
- | |14. SE 100X I 102 I 8 | IF to 20.2 As above except intensely fractured to 20.2; i
-F ol | e | ! i 6 | BPF @ 21.6, 22.5 moderately fractured below. |
-j’ fs | |2s.0] | i 6 | Joints Joints @ 15.5-15.8, plumose clean and 17.9-19.0 |
20- err | | | E [ 4 | 15.5-15.8, rough, clean ] rough clean. |
" er . | i i ?- | 17.9-19.0 plumose, clean} {
SN — = I
t _aeF I#l | #3 [ 100% | 8 I ? I BPF: VF to MF I As above except very to moderately fractured; with I
25-_, TF I + |23.0[ 100% I 120 i 3 | | &4 parallel joints spaced 1-2 inches, smooth, |
- I/ [#2 | to | | I 3 I I partially calecite filled. |
-4 b 133.0 I I | |
- F:I /( | I | | | ; I Joints: & parallel JcintsI E
- L = | | | i I 2 { 25.4-28.5 samooth, | |
30---_135;“ || i i : 2 ; partially filled each I |i
- || i spaced 1-2 inches.
=G
NN I N.I
__'::?:‘ |#2 f #4 I 1002 I 120 I % I BPF: mostly induced exceptl As above except moderately fractured. |
35-_pet | + [33.0] 100x | 120 | | |  for possibly 33.2, 34.6,]| |
- ¥ [#3 | eo | | | / | 35.2, 36.7, 37.8, 38.6. | |
S T ) R N | !
- o |1, | Jetncs: I |
'TGPF I I | | |  36.4 to 37.5 | |
40- mowf | I I | | 0 | part calcite filled, | I
-V ] s o |

Coring Log EPT
0928-03.bjg.2 C-57



CORE LOG

Well #: MW-5-100 Project: EPT
Location: Upgradient of Reservoir Drilling Date: 8 Aupust 1989
"ig Type: CME-75 Core Barrel Diameter: NX
.ecorded By: Merin Land Surface Elevation: _587.42 ft. MSL
2 of 3
| || | | ! | ORIENTATION
| b |z | | FRACTURE | SPACING
FILLING LITHOLOGY COLOR WEATHERING

DEPTH BOX|RUN |RECOVERY| ROD IFRBQUENC‘I|

|
|
|
I | I i
I i ] | | O ] -
T 1 T i ] o | T
= weE |#3 I #5 l 100 | 120 I 0 ' BPF: | As above except unfractured except for twe fissil
4 -_JE ’ | [|s3.0] 200x | 120 | / | Fissil zone | =zones @ 45.4 and 46.8. Ko jeints.
g
- ~‘. | ] co| | | / | @ 45.5 @ 46.8 I
SEs ] sl R !
- i | l ] l | | Joints: None 1
O
- | [ | I 5 I !
LSRN N T A R I |
- [ | I~ |
- I N L I !
| | i | | 0 | U
| i 1 T I 5 1 i
- |#s’a I#S i | | I BFF: None 1 Az above excepr unfractured.
55- | Is3.0] 2002 | 120 | .8 1 1
- | | eo| 100z | 220 ] o | Joints: None |
- | desol 11 9 |
- IR T I B |
- R N R B |
60- ! 1 | ] o | |
- | I R R |
- L | 1 | |
1 ] 1 1 ] o e | . L
] R (N T 1 T 1
- l#k | #7 I 100% l 120 ! g ] BPF: all induced except ] As above unfractured except for possible bedding
65- wonE I + |63.0I 1060% 1 120 1 5 i possible @ 72.1, 72.5. i plane fractures at 72.1, 72.5; no joints.
- wsle| 1 1 2 !
- | 73.0] 2 !
3
T | | I | ] 1 Joints: None. 1
! O
- I N R |
70- | [ | I ] |
i o]
- b | | o | |
- I | l ! |
'i'Fq‘ 1 1 I | ] 2 I { e
i 1 1 T T 0 | 1
- | |#5 I #3 | 1002 I 120 ] o I BPF: all induced except 1 As above: unfractured except for possible bedding
75- NoME | + [73.0' 100% I 120 l o l fissil zone @ 79.26. 1 plane fractures (fissil zone) @ 79.2; no joints,
- [#6 | o | | l a I l
- | ls3.o I | 5 I l
- | l ! | | o | Joints: HNone. |
PO (O N N A |
so- "] ] I | ) | |
- I N R R |
- I I I I |
| | i e
ataC I I R |
Coring Log EPT
C-58

0928-03.bjg.2.1
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CORE 1.0G

Well #: MW-5-100 Project: EPT

Location: Upgradient of Reservoir Drilling Date: 8 August 1989

‘ig Type: CME-72 Core Barrel Diameter: NX

~ecorded By: Merin Land Surface Elevation: _587,42 ft, MS]

3 of 3

| S [ I ORIENTATION | |
| b | x| | FRACTURE | SPACING | . |
| bpEpTH  |BoX{RUN |RECOVERY| RQD |FREQUENCY| FILLING | LITHOLOGY COLOR WEATHERING |

g5~ " S I R I |
- S I | Q] I I
- }#6 I #9 | 100% t 120 | Q f BPF: all induced except | As above: unfractured except possible BPF @ 91.3 |
. MomE [ e3.0] w0x | 120 | O | possible BPF @ 91.3 and | and s1.6. |
- | o] O R I !

-y | ssol L2 | |
- A | | l E I ! Joints: Hone l |
e L1 o1 2 | I

| | ] 4 — 3 1 1
_ R i + 1 2 ! T

I I I
R N T R O B o |
-“B:'_ I#T |#9 | 00X I 120 [ o I BPF: possible @ 95.1, E A3 above: unfractured except possible bedding I
" ot | Jes.o| 100x | 120 | o | 95.3, 95.6, 96.8 | plane fractured 95.1, 95.3, 95.6, and 96.8; no |
- [t | ! 0 | | joints. |

100—L {100 | | i |_Joints: Mone | o
- S [ I I I
- S [ I I I
- . [ ! I |
- I | | | | ! l Coring terminated & 100.0 fr. |

105- I I ] | |
- [ o I ! I
- I . I | | | |
- I oo | | I
- I oo I | I

110- || I | | |
- b oo | I |
- I I | I I
- I [ | l |
- I . I | I

115- . P I | |
- bl | I I I
- . I I I |
- (. || I I I
- It | I I I

120- . . | I I
- [ P | | I
- I | I | |
- I b I | |
- [ b I I |

125~ I I I | I

S I I I I

Coring Log EPT
0928-03.bjg.2.2 C-59



BORING WELL # MW-6-25 PROJECT Emerson Power Transmission

LOCATION 20 ft. North of lcading dock DATES OF DRILLING 7/13/88-7/14/88

LOG RECORDED BY R.T. Church GRO&ND SURFACE ELEV, (ft.MSL) 178.91 (USGS DATUM)

TYPE OF WELL RIG _ CME-T5 SAMPLING INTERVAL (ESTIMATED) 4.5

Depth |Sample | Sample | Blow
|Depth | Number | Counts

Description | Remarks

|
I
[{feet) | | ! !
I I I | I
I I I J |Samples taken
0 I | I i Iwith 2" standard
I I | i | split spoon.
- | | I I |
| i I I I
- | I I ! I
I | f I I
- | I t | I
| ! | I |
- I I f ! !
| 4.5 - | | 4 { SANDY SILT: |HNu = 0.0 ppm
5 | 6.0 | f k |  brown to black with ironiwellhead
| | I 9 | stains, some angular {HNu = 0.0 ppm
- | I I | coarse gravel, dry {breathing zone
| I I I {HNu = 0.6 ppm
- | I [ I | sample
I I I I |
- I | I I (Fill) |
I I | I -
- 1 9.0 - | I 2 | GRAVEL: [HNu = 4.0 ppm
| 10.5 | | 3 | fine grained, angular, |sample
10 | | | 100/2 in.| wet, black, tar-like jHNu = 0.0 ppm
} | i | coating lwellhead
- I I ! |Bedroeck at 11.0 ft, i
| [ t [Bottom of boring 11.0 ft. |
- | | | [Sereen from 4.0 ft. to I
I | ! [11.0 ft. l
- | I I | f
| i ! I I
- I | | i |
[ I | ! |
15 | | | J I
! [ I ! |
- I | | | |
| | I | I
- | | I | !
| I I i |
- J ! [ I I
| [ | | I
- | | I I |
| i I | |
20 | ! [ | |
C-60
BJG-13

1016-01.bjg.39



BORING WELL # MW-6-40 PROJECT Emerson Power Transmission

LOCATION _20 ft. North of loading dock DATES OF DRILLING 7/6/88-7/11/88

LOG RECORDED BY _W.P. Sugg  GROUND SURFACE ELEV. (ft.MSL) 180.44 (USGS DATUM)

TYPE OF WELL RIG _ CME-55 SAMPLING INTERVAL (ESTIMATED) 5.0

Depth |[Sample | Sample | Blow
|Depth | Number | Counts

Description | Remarks

I
I
| (feet) | I I I
| I | I
| f I | Samples taken
0 ! I | I lwith 2" standard
! | I I |split spoon
- ! | I | I
! I | I [
- ! I ! | |
! | I I |
- | I I | I
I I | I |
- | I I | I
I I | I |
5 | 5.0 - | I 5 | SANDY SILT: [HNu = 0.0 ppm
| 6.5 | I 3 |  tan to grey, some |wellhead
- | f | 8 | gravel, stiff, dry |HNu = 0.5 ppm
| | | I | sample
- | I | | I
| I | | (Fill) I
- I I I I I
| I | I I
- | I | | I
| | I I I
10 110.0 - | | 3 | SILTY CLAY: |HNu = 0.5 ppm
f11.5 | | 5 |  tan to grey, some fine |sample
- { | | 8 | gravel, stiff, moist |[HNu = 6.0 ppm
| | | I |wellhead
- | I I I I
I | | I I
- | I I I I
| | | |Bedrock at 13.2 ft. I
- | I I |Bottom of boring 38.9 ft. |
| [ | |Open hole from 18.9 ft. to |
15 | | | [38.9 ft. I
| I I | |
- | I | I I
I | I | I
- | I { I I
I | ! | |
- | | ! | |
| | { | I
- | ! { I I
! | | | I
20 i I I I |
C-61
BJG-13
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CORE LOG

Well #: MW-6-40 Project: EPT
Location: West of RR Bridge Drilling Date: 6-11 July 1988
ig Type: CME-55 Core Barrel Diameter: RX
.ecorded By: Merin 1% July 1988 Land Surface Elevation: 180.44 (USGS)
I P | I ORTENTATION I I
| 1 | ] | FrACTURE | SPACING ] |
{ opepre  {mox|RUN |RECOVERY| RQD |FREQUENCY| FILLING ] LITHOLOGY COLOR WEATHERING {
R 1 '
- |
- I I I | I
- I I I I ] !
5- I I I | I
- I I | | I
- I I I I I I
- bl I I I I
- [ I | I I I
10- L I I | I
- [ I I I |
- I | | I I
- I I I I I
1 1 I b 1 ] ] J
vie fe__S&qFS:I I i 1 I 3 ] I ) 1
15-¥F | ] #1 ] | | | Bedding Plane: VIF-VF: | SILTSTONE: grey, fresh, very intensely to very |
—T | J13.s] po0z | 29" | G*| 13.9-16.2 VIF | fractured. BPF slight rough. One joint frem 14.0- |
-1f | | ee| 1o0x | so~ | &] 16.2-18.9 IF-VF | 14.3'. Fe stain to 14.4°'. Fossil bed 14.4-14,5: |
o =~F | 118.9| | I | Fe stained to 14.4° | dissolved Brachlopods. |
\\ = \e:a-,_j |' I J] I 21 Inclined: vertical Fe | |
20- £ | 42 | | | I\ stained 14.0-14.3 | |
- | |18.9| loox | 28" | gI Bedding Plane: IF-VF | As above except: intensely te very fractured. |
- | | o] 100x | so" | ;Il Inclined: none | FPossil beds: 19.0-19.3 Brachiopods I
-%” [ |23.9] | | .7.I | 19.4-19.5 Crineids |
s I — I i } I g 19.7-19.9 Brachiopods |
25| | s | §| | I
T [ |23.9| 100% | 24" ] | Bedding Plane: as above | As above i
—_l- ! | to I 1o0x | 60" I 3| Inclined: none I Fossil beds: none I
- :IF é !23.9! ! ! 3:! ! !
- | I I T T
R B TS R B | |
- I |28 9| 100X | as" | [ Bedding Plane: VF-MF I As above except very to moderately fractured. |
——* ] | to I 100X I 60" | 22_I Inclined: none I Fossil beds: none I
R N | |
B T I I I ] ¥ J
e BN 0 R R B | |
_—-\}r‘- 1 ] |33 9| 100% [ 547 | 3I Bedding Plane: as above I As above except one vertical joint from 35.0-37.0 |
- :zF i I to | 100X E 60" | ! I Inclined: vertical 35.0- | apparently closed by calcite fill. I
-‘:ﬁ: ! !38.9! E .I l! 37.0, caleite filled _!_ Fossll beds: none E
- 1 ] I ] 1 i
40- ] ! I I I Coring Terminated @ 38.9 I
IR : I
| [ ! I I
| P I | I

0817-01.nrj.4
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BORING WELL # MW-6-100 PROJECT Emerson Power Transmission

LOCATION _20 ft. North of loading dock DATES OF DRILLING 7/18/88-7/22/88

LOG RECORDED BY _R,T. Church GROUND SURFACE ELEV, (ft.MSL) 179.74 (USGS DATUM)

TYPE OF WELL RIG CME-T75 SAMPLING INTERVAL (ESTIMATED) 5.0
Depth |Sample | Sample | Blow |Description | Remarks
[Depth | Number | Counts | |
| (feet) | | I |
| | | I i
| | | | i
0 I | | | i
- I | ! ! !
- | I I I |
I I I ! |
- I I | | I
| | | | I
- I I I I |
| | | I |
- | I | J I
| I ! | I
5 | 5.0 - | I 8 | SILTY SAND: |[HNu = 0.0 ppm
| 6.0 | I 14 |  brown, medium grained, |sample
- ; I | 12 |  medium dense to dense, |HNu = 0.0 ppm
I | | | some fine angular |breathing zone
- I I | | gravel, wet I
I | | | |
- | | | | (Fill) I
I | | | |
- I | | I |
I I I | I
10 [10.0 - | | 7 | CLAYEY SAND: |HNu = 0.0 ppm
[11.5 | I 8 | greyish-black, fine | sample
- I I I 15 | grained, medium dense |HNu = 0.0 ppm
! I I | to dense, trace angular |
- | I gravel, wet I
I [ Bedrock at 11.5 ft. !
- | I | |Bottom of boring 100.0 ft. |
f | | |Screen from 79.5 ft. to J
- ! | | [99.5 ft. |
| I | | |
15 I | | f I
| | ! I I
- | | | I I
I I | I |
- | | | | |
| | | I I
- | I | | I
| I | | |
- I I I ! I
I | | ! |
20 I I I ! |
C-63
BJG-13

1016-01.bjg. 41



CORE LOG

3| clean. | Joints. Bo fossil beds.
2| Insclined: none i
L I

|

ol

Well #: MW-6-100 Project: EPT
Location: West of RR Bridge Drilling Date: 18-22 July 1988
- ig Type: CME-75 Core Barrel Diameter: NX
secorded By: Merin 19 July 1988 Land Surface Elevation: _179.74 (USGS)
| I I | | ORIENTATION | ;
| | | | =z | |FRACTURE | SPACING | |
| _DEPTH __|BOX|RUN |RECOVERY| RQD |FREQUENCY| FILLING l LITHOLOGY COLOR WEATHERING |
- Lo [ | | I
- I I | I I I
- L I I I I
- . I I | I
5- [ [ I I I
- [ I i I I I
- I | I | I
- I I I | I
- N | I | |
j 16- | | I | l
; - | | I | |
: A I 81 I 1
RN | gl I |
| .5| ooz | 527 | {}] Bedding Plane: IF te 15.3;| SILTSTONE grey, fresh, intensely fractured to 15.3; |
| | o5z | 120% 8] VF - MF to 21.5; | wvery to moderately fractured te 21.5. Fe stained |
| .5) | | 2| Fe stained to 12.9 | BPF to 12.9°. One 80°dipping slight calcite coated |
| i | | 5] Inclined: 80 dipping, | smooth joint from 20.8 - 22.5°. No fossil beds. |
| ] | | {| slight caleite coated, | |
] ] | | 4| smooth joinr 20.8-22.5 | |
| | I | 3 I I
E | | I | H I |
g | I T 3 ! —
I | 2| I |
i | 87y | as® | 3| Bedding Plane: VF - MF | As above except very to moderately fractured. One |
f 70% | 103"| ZI VF (probably induced) | vertical joint slight calcite coated smooth face ]
| | | 2|  from 29.0 - 30.3 | f£rom 28.0 to 30.2. BPF are clean. No fossil beds.|
f | | 4| All BPF are clean I [
‘ I | | ¥ | Inclined: Vertical slishtl |
] | [ | 8| caleite coated, smooth | |
i | | &| joint 28.0 to 20.2 |
]\ I I | 2| |
| I | 2| | |
M i 102 ] 68" I | | Bedding Plane: MF I As above except MF. No joints. No fossil beds. |
j | 100z | 76" | 2| eclesn. | |
. ! | I f | Inclined: none | |
I R | |
T ! i i Il | '
} | R | |
: VR i l|36.5| 0x | 9zt | 2_! Bedding Plane: VF to 42.0:| As above except very fractured to 42.0; moderately |
1 I to | 99X I 120"[ 3i MF to 44.8; VF to 46.5%. 1 fractured to 44.8; very fractured to 46.5'. No |
I [ I
| I I
| [ |
| 1 I

0817-01.nxj .10
C-64



CORE 1OG

Well #: MW-6-100

Location: West of RR Bridge

‘ig Type: CME-75

.ecorded By: Merin 20 July 1988

Project:
Drilling Date:

Core Barrel Diameter: NX

Land Surface Elevation:

179.74 (USGS)

| . | | ORIENTATION | I
| O N | FracTURE | . SPACING | |
DEPTH BOX[RUN _{RECOVERY| ROD |FREQUENCY] FILLING | LITHOLOGY COLOR WEATHERING |
) L 1 4 | 1
A [ || 3] I 1
B I A R A ] | 4
AT | 1 | |
TR | + |46.5| 100% 1 2" I l'iBeddin.g Plane: MF - SF to | As above except moderately to slightly fractured to |
50-Teoy T8 3| to | 100x {120" | 2| 51.4; IF to 52.4; MF to | 51.4; very fractured to 52.4: moderately fractured |
- | |ss.5] i i 3] 55.6'. Clean | ; unfractured below. All BPF clean. No |
_;I__is r—b‘J | i | SiInclined: none | Fossil beds: |
- Y4.0-4aq)
A R R | |
=54 §1,5-31¢
s5T_Twt I : : I I 2} I I
- Lo A I |
=1\ T - o1 | 1
-4 || #s | o O] | |
| |56 5| 1002 ig._;.__i_._: | { ]Bedding Plane: none to 58.5| As above except slightly to unfractured to 63.9°; f
I*bl to | 100% |120" | 01 none to 63.9; VF to 64.9; | very fractured between 63.9 and 64.9; unfractured |
! |66.5| I | OI none below. | below. Ne joints. Mo fossil beds. |
| | | | | & {Inclined: none | |
b P o] | I
[ oo 2] | |
I I 2] | |
| I 1 |1 ol | ]
[T o of I |
| [#7] | o] | . |
ldﬂ“'f IES.SI 100% ]M 1 DlBeddmg Plane: none except IAs above except unfractured except for BPF @ 72.3 & |
| | e | 100%x [120" | o| possible BPF @ 72.3; 72.5| 72.5'. No joints. |
| |76.5] | i o] Both are clean. | Fossil beds @ 72.3 - 72.4 Brachiopods & Crinoids. |
- [ I | 0|Inclined: none I I
R C I R T T R R | |
1 T O R Y | |
75- 6 | b . 0| | I
- L L o} | |
- B b o} | I
. syleol 1 1 o | |
- | a |76.51 1002 I 78" l tf-lBedding Plane: none to 78.8| As above except unfractured to 78.8'; very intenselyl
80-% lg | to| 1002 |120" | 3| VIF to 80.3;none to 81.2; | fractured to 80.3': unfractured to Bl.2': very |
-2 :,I E IBG.S[ | | Ol VF to 84.3; none below. | fractured to 84.37; unfractured below. BPF are I
- ! i l | | G| All BPF are clean. I clean. One partially calcite filled joint from 81.2 |
=NF o | | | ¢ |Inelined: partially calcite| . No fossil beds. |
- b f | | 3| filled vertical joint B1.2] |
85~ ¢ I I | | 0| to 81.8°. I |

0817-01.nrj.1l
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CORE LOG

Well #: MW-6-100 Project: EPT

Tocation; West of RR Bridge Drilling Date: 18-22 July 1988

"ig Type: CME-75 Core Barrel Diameter: NX

ecorded By: Mexrin 20 July 1988 Land Surface Elevation: 179.74 (USGS)
| [ | [ | | ORIENTATION |
| || | = | |FRACTURE | SPACING [
| DEPTH  |sox%{RUN_|RECOVERY| RQD |FREQUENCY| FILLING LITHOLOGY COLOR WEATHERING [
" .

] | | || |
- o I I 51
I Iel 51
- —I IBG.S] lcox [120" o) lBedding Plane: none except | As above except unfractured except for clean BPF @
90~ |#s| o} 992 |120" 0] @91.3%; 91.47; 95.37; 91.3%; 91.4°; 95.3° 95.4’. No Joincs.
—abagy | |os.5] o | 5.4
SR | I R EInclined: none
- T | | 0 ! Fossil beds:
-9 . | | O 88.7 - 88.8' Brachiopeds & Crinoids
954053 2 94.2 - 94.4' ditte
Zyask #10 o
-L |96.5| 100z 42" O [Bedding Plane: ncne except | As above: unfractured except for slightly caleirte
_I [ to | 72 | 42¢ O| 99.4; 99.5. slighely stained BPF at 95.4 & 95.5'. No joints. No fossil
¥ 334 |1UD. | Q calcite stained. beds.
100 i ! } :1\—\ Inelined: none

I
I
d
|
|
I
I
I
!
|
!
!
I
- I
I
|
I
I
I
|
I
I
I
|
I
I
I
I
I
I
|
I
[
I
i
!
|

I

I

I

I

I
| |
| |
I I
| I
I I
I I
I I
I I
I I
I I
| I
| I
| I
I |
I |
| I
I |
| |
I I
I I
I |
I I
I I
I |
I I
I I
I I
| I
| I
| I
| |
| I

I
|
I
I
I
I
I
I
I
I
I
I
I
|
I
|
|
I
|
|
|
|
|
|
I
I
|
|

0817-01.nrj.12

Coring Terminated at 100.0 ft
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BORING WELL # MW-7-40 . PROJECT Emerson Power Transmission

LOCATION _NYSEG property DATES OF DRILLING _7/28/88-7/29/88

LOC RECORDED BY _R.T. Church GROUND SURFACE ELEV. (ft.MSL) 150.01 (USGS DATUM)

TYPE OF WELL RIG CME-T75 SAMPLING INTERVAL (ESTIMATED) 5.0
Dep:1 |Sample | Sample | Blow | Deseription | Remarks
[Depth | Number | Counts | |
| (feet) | I | I
I | | I I
[ | [ | I
0 I I I | I
I | I | |
- | | I | |
l | I | I
- I I I I I
| I I I |
- | | I | I
| I I I I
- | | ! I I
I | | | I
5 | 5.0 - | | 6 | SILTY SAND: [HNu = 0.0 ppm
| 6.5 | | 9 |  black, medium grained, |sample
- I | | 9 |  trace fine angular |
I | | |  gravel, medium dense, |
- I I I | dry |
I | I | |
- | I | I |
! | I I (Fill) |
- | I | I I
I | | | |
10 {10.0 - | | 20 | SILT: [HNu = 0.0 ppm
1.5 | | 17 |  brown, some fine to | sample
- I | I |  coarse gravel, dry I
| I I | |
- | I I I |
| I | | I
- | | I | I
| | ! | Bedrock at 13.0 ft. I
- I I | |Bottom of boring 38.0 ft. |
| [ | [Open hole from 18.0 ft. to |
15 I | | 138.0 ft. |
| ! I | I
- | | | | I
| | I | I
- { | ! | I
I I | I I
- | | | | I
| | I I I
- I | | | I
I i | | |
20 | | | I !
C-67
BJG-13
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CORE LOG

Well #: MW-7-40 Project: EPT
Location: NYSGE Drilling Date: 28-29 July 1988
"ig Type: CME-75 Core Barrel Diameter: NX
ecorded By: Merin 10 Aupust 1988 Land Surface Elevation: 150.01 (UsSGs)
I I I ! I ORTENTATION | I
| o bz | IFRACTURE | SPACING | |
| _oEPTH  {BOX|RUN {RECOVERY| RQD_|FREQUENCY| FILLING | LITHOLOGY COLOR WEATHERING l
- I | | | |
- P | I | |
- [ I | I | |
- . | I I I
5- I | | I j
- . I | | I
- I | I | |
- b I | | |
- b . | ] I
10- b b | | I
- b b | | I
- I b | | ]
—_— | 1
-VIFF | ] #1 I I I I1+| Bedding Plane: VIF-IF to | SILTSTONE: grey, fresh, very intensely to intensely |
15‘—:& | |13.0[ 100% I 19" I 3| 15.1"; VF to 16.75"';: IF l fractured to 15.1"; very fractured to 16.75°; |
-VF | | e | 92x | so" | ,+I below. All are clean. | intensely fractured below. All BPF are clean. No |
—_*' E |18.0| | l | Inclined: none I joints. No fossil beds. |
. | j
M T ez | I I I
21‘.!—__]_0.3 ' | |1B.n| 1007 | sen | 2,| Bedding Plane: MF | As above except modérately fractured. One vertical |
s | | eo| 100%x | 60%| | | Inclined: vertical caleite| caleite filled (closed) joint from 19.6-20.2°. |
S | ]23.0] i | | closed joint 19.6-20.2' | No fossil beds. |
R S m— : ;
- | | #3] i | 0| Bedding Plane: MF | . |
25-::':: | |23.D| 100X ] 50" I ll Inclined: 80 , clean, I As above except one 80 dipping clean, rough, open |
-::6'5;' 3\- : I te E 100% I 60" : 2; rough open face joint ; joint from 26.4-27.1. No fossll beds. :
- 28.0 26.4-27.1
I o I i
| B g | I
SD-D | !28.0| 100% | &0" I Ol Bedding Plane: none exceptl As above except unfractured except one clean BPF at |
- | §to] 100x | 0" | ol @322 | 32.2’. No joints. No fossil beds. |
_J»‘sl.l [ |35.0| | | i l Inclined: none l |
1 | : i
_i3"|} i | #5 | | | ll| Bedding Plane: none exceptl As above: unfractured except cne clean BPF at 34.2° I
as- " " T [33.0] z200% | s0"+] | @ 34.3 Two parallel smooth, plumose partially calcite I
- “ | | o] 83z } 60" | :] Inclined: 35.5-36.8 filled joints 1 inch apart dipping at 85 from |
- Ij ] |38.0| i [ il 37.4-37.9 35.5 to 36.8. One smooth clean open jolnt from I
I } Ir ! E ! \37.h-37.9 parallel to joints above. No fossil heds|
- I b | I
40- I I I |
I . I |
o I I I
I b I I
I b I |

0817-01.nrj.14

C-68

Coring Terminaced @ 38.0
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BORING WELL # MW-8-40 PROJECT Emerson Power Transmission

LOCATION Facility Access Road DATES OF DRILLING _7/13/88-7/15/88

LOG RECORDED BY _R.T. Church GROUND SURFACE ELEV. (ft.MSL) 137.27 (USGS DATUM)

TYPE QF WELL RIG CME-T75 SAMPLING INTERVAL (ESTIMATED)
Depth |Sample | Sample | Blow [Descrip™ion | Remarks
[Depth | Number | Counts | |
| {feet) | | | I
I | | I |
I | [ I |
0 | ! I I |
| I I I |
- | ! I I I
[ I I I i
- | | | I f
I | I | I
- I | | f I
I I | I |
- I | ! I |
| | | | |
5 | 5.0 - | | 5 | GRAVELLY CLAY: |HNu = 0.0 ppm
| 6.5 | I 7 | brown to grey, medium |s ample
- | | | 18 |  stiff, dry |
i I | | |
- I I | | |
I I | I |
- I I | I (Fill) |
l I | | |
- | I | | |
| ! | | I
10 [10.0 - | I 5 | CLAY: |
[11.5 | | 9 {  brown, some angular [HNu = 0.0 ppm
- | f i 11 | medium stiff to stiff, |sample
| I { | damp I
- | | } | I
| | | |Bedrock at 12.1 ft. !
- | I | |Bottom of boring 43.2 ft. |
I I I |Open hole from 17.1 ft. |
- I | | |43.2 ft, I
| I | | I
15 I ! | I i
I J [ I I
- I | ! | |
| | ! I I
- | | I | |
| I | | |
- ! | | | |
I | | I i
- | | | I |
| i | ! |
20 | | i ! |
C-69
BJG-13
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Well #:

MW-8-40

CORE LOG

Location:

Downhill Service Road

ig Type:

CME-75

acorded By:

Merin 19 July 19838

Project:
Drilling Date:
Core Barrel Diameter:

Land Surface Elevation:

EPT

11-13 July 1988

NX

137.27 (USGS)

| I I | | ORIENTATION i |

| i | . | FRACTURE | SPACING | |
BOX|RUN |RECOVERY| ROD UERCY | FILLING { LITHOLOGY COLOR WEATHERING l

I [ I | I

- Ll | I | I

- I [ I I I

- bl [ I | I
5- I | I I I
- I l | | I

- [ I [ I | I

- [ I | | |

- [ [ I I |
10- [ [ I I I
S B I I | I
+—+ : 1 1 1 t —

-TE s | 9 | !

- —_ | |12.1| 1lg0x | o I Q| Bedding Plane: IF, slight | SILTSTONE: grey, fresh, intensely fractured. Medium |
15- IF | I to I 100% I 60" | él Fe stain above 14.1, | rough, Fe stained faces above 14.1 and clean |
- I I |17.1I | I Gl clean below l below. No joints. No fossil beds. !
A 1 1 | | 5| Inclined: none | |
-T | | #2 | 100z |1s.5"| 4| Bedding Plane: MF | As above excepr: moderately fracrured, slightly ]
20- lr } ; . T\ioox ila.o"l ?l Inclined: none I rough faces. j|
_NE | 118.6| 99x I 44" | lI Bedding Plane: MF to VF, | As above except: moderate to very fractured, |
_AI:F | {wo| o5x | 58| 2| clean |  slightly rough faces. |
- | |23.6] | | ) | Inclined: nene !_ |
o 1 1 1 | l |
S | | |
—i_f"’ | |23.6| 100 | 33" | Ol Bedding Plane: MF to SF, I As above except: moderate to slightly fractured. |
-4 | ] ea | 992 | 60" | I| clean | Fossil bed: @ 25.0-25.1 Brachiopods. |
-0 | 128.6| I | gl Inclined: none I [

i ; - I I 1 l ]

- [ | I | o T =T
30- | s | | | ;
-I | {28.6] 1o0x | 38" | 8| Bedding Plane: none | As above except: unfractured. |
“a I | e | 1001 | 58" | 0| Inclined: none | |
- ERER] P ol | I
—t EREG T ol | 1
35- I |33.5| 100% I 56" | OI Bedding Plane: fractures | As above except: unfractured to 36.0, slightly |
360 | | to] 100x | 56" | [} @36.0°, 37.3*, 38.1° | fractured to 38.1°. No joints, Fossil beds: none. |
-§303 | |38.2] i i Ol Inclined: none | |
a1 || L 2 | |
- RN . ol I I
40- | |38.2| 100 | as" I Oi Bedding Plane: @ 42.0° I As above except unfractured to 42.0. One vertical |
- i | co| 100x | 60" | ©| Inclined: vertical joint |  joint from 42.0-43.2. Une natural BPF @ 42.0. i
LA | Ja3.2]| | ] 2] from 42.0-43.2, mediun | Fossil bed @ 38.4-38.5 Brachiopeds & Crinoids. |

- I | | I I zough, elesn | |

0817-01.nrj.3
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Coring Terminated @ 43.2



BORING WELL # MW-9-40 PROJECT Emerson Power Transmission

LOCATION Cayuga St. and Access Rd. DATES OF DRILLING 8/21/89 - 8/22/89

LOG RECORDED BY P. T. LeClair GROUND SURFACE ELEV. (ft.MSL) 507.76 ft. (USGS)

TYPE OF WELL RIG (ME-75 Empire Scils

Depth |Sample | Sample | Blow |
[Depth | Number | Counts |
(feet) | | |
|

[

Description Remarks

|
J
J
I | | i
I I | 6 inches Asphalt i
0 I | I | (
| | | ISILTY CLAY: |
- | | | | black, trace fine to {HNu = 0.0 ppm
| | | | coarse gravel, moist |
- | | I | |
| | | l l
- | | | |Bedrock at 2.5 ft. l
| | I |Bottom of boring 40.0 ft. |
- I f | {Open hole from 7.5 ft. to |
l [ | [40.0 ft. |
5 i | | : !
l | I I i
- | | | | I
| l | I |
- | | | | |
| I | I |
- | I | | |
| I I | |
- ! I ! | |
J | ] I |
10 I | | | I
J | ! | |
- ! | l | I
i | | I |
- i | i | |
| | | | |
- ! | | | |
| I | | I
- i | I I |
i | | | I
15 | | I | |
[ | I l |
- | | | | |
| | | I I
- | | [ | I
i | | | !
- I | l | i
! | i | |
- J | I | |
! | ! | |
20 | | ! | [
c-71
BJG-13
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Well #: 8-40

CORE LOG

Tocation: Cayuga Street and Access Rd.
ig Type: CME-75

Project: EPT
Drilling Date: 22 August 1989
Core Barrel Diameter: NX

I.S. Merin

Land Surface Elevation: 507,76 ft, MSL

Recorded By:

5-

Well inclined about 8° to SSW

[ | I I | ORIENTATION [
| 1 | PO | FRacTURE | SPACING |
| pepr  {B-v{RuN |RECOVERY| RQD |FREQUENCY| FILLING LITHOLOGY COLOR WEATHERING L
- | I I
I |
I I
I l
I I
I i
I |
I
|

I
I
I
I
|
J
i
I
|
I
| to
|
I
I
[
|
{
{
t

Coring terminated @ 40.0.ftc.

I
I
I
| I I I
| I I I I
| | I | |
I I I I |
I I I I I
I I I I |
[ I | I I
I | I3 I
-rF f#1 | #1 | 2002 | ! 2 | Ber:.IF | SILTSTONE, grey, fresh
10- | 7.5 I 98% | I S | |  Intensely fractured to 11.8 fr. and very
-A% f | | | 58 I 2 | |  fractured below and two rough clean jointa
- | | 16.5] | 108 | 2| Jointa: |  (ome @ 11.2 ro 11.3 and other @ 14.9 to 15.4)
- JF | ] | | 3 | 11.2 to 11.3, 14.9 to |
- I | ] [ | | | 15.4, rough, clean |
By P i | 2 | I
- I | I |+ 1 |
- | | I | o | |
- I i | e | I
- I #2 ] I I O I BPF I As above except unfractured.
20- |#1 f16.5] 1o0x | 220 | o | NONE |
- | | te{ 100z | 120 | o | |
SN asus] |1 o | |
- I I | o | I
- I l I | ] o I Joints: None |
25+ [ S I | o | I
- . | | o | I
- | #3 ] [ I D | BPF: possible BPF 30.6, | As above: possible BPFF @
- |#2 [26.5] 100% | 220 | O | 33.2, 3.0 | 30.6, 33.2, 34.0; no joints.
- | | to] 100% | 120 | O | Joints: Mone |
N S B E R |
T 1 - |
- I |1 o | |
% gep . | [ . I
- B I I I I
35= ok I I | 0 | I
- 1 I | 0 | |
-T'BPF [ | ¥4 I | | [ I BPF: possible @& 38.4. I As above except possible bedding plane fracture
" o f#2 |36.5] 100x | a2 | 0 | | @ 38.4: no joints
- -Ir b leo| 1002 | 42| 5 | Joines: None |
40 }—lso.0] I I I |
I I I I I
1 I | I I
[ [ | I
1 I [ I I

Coring Log EPT
0928-03.bjg.1
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BORING WELL # MW-9-100 PROJECT Emerson Power Transmission

LOCATION <Cayuga St. and Access Road DATES OF DRILLING 8/15/89 - 8/18/89

LOG RECORDED BY R. T. Church  GROUND SURFACE ELEV. (ft.MSL) 507.35 ft. (USGS)

TYPE OF WELL RIG CME-75 Empire Soils

Depth |Sample | Sample ' Blow
[Depth | Number | Counts
| (feet) | I

Description Remarks

{6 inches Asphalt
{SILTY CLAY:

| black, trace fine to
| coarse gravel, moist

HNu = 0.0 ppm

J
i
{Bedrock at 2.5 ft.
J
|
|

I

|

|
I I |
[ I |
I I I
I | I
I | I
[ | I
| | |
! | |
! t |
! | {
! t f
I | f
J | |Note: Reamed bedrock to |
| | | 4,0 ft. in order to fit |
| | | core barrel between f
| | | drive head and bottom of |
I | | borehole. |
| | I [
| I |Bottom of boring 101.0 ft. |
| | |Sereen from 80.0 ft. to l
I I |100.0 ft, !
I | |
| I |
I [ f
I | I
| ! |
| | f
| | f
| | I
| I |
| I !
f I I
{ | |
| I [
| | !
| | |
| { |
| ! |
| ! |

I
I
I
I
|
I
|
I
|
I
|
I
|
|
|
I
I
|
I
I
|
|
|
|
|
I
|
I
I
I
I
I
I
I
|
|
|
I
I

I
I
I
|
|
I
I
|
I
I
I
I
|
|
I
I
I
|

C-73
BJG-13
1016-01.bjg.2



CORE LOG

Well #: MW-9-100 Project: EPT
Location: Cayuga Street and Access Rd. Drilling Date: August 15-Aupust 16, 1989
‘ig Type: CME-75 Core Barrel Diameter: NX

acorded By: Merin Land Surface Elevation: 507.35 ft, MSI

1l of 3
i | | | I | ] ORIENTATION
! | | | | | FRACTURE | SPACING .
DEPTH BOXIRUN RECOVERY| ROD FREQU‘ENGYI FILLING LITHOLOGY COLOR WEATHERING

Rocek at 2.5 fr.; first core @ 4.0 ft.

I

|

|

b b I

b . I !

b | | I |
L i | | | |
.: L 1 ¥ T T ——————— e e ————
5-}[ F;;Tm «A-" | | #2 | 200z | 1z | 3 | BPF: VIF to IF | SILTSTONE: grey, fresh, very intensely to i
- |#1 Id.D | 85X [ 72 | ’z_ ] | intensely fractured; Fe stained ro 6.0 fr.: one |
-‘:’: I | to | I | “f | Jeints: | joint 4.7 to 4.8 smooth face. |
-y | [10.9] i | 2 | 4.7 to 4.8, Fe stained, | |
- I I I I I I smooth. I I
o] — = I |
- I#l | #2 | 300% E 54 | 1 | BPF: VIF to IF I As above except very intensely to lntensely I
- |and|10.0| 98 E 120 | Ef | to 12.9 then VF to MF. E fractured to 12.9 ft. and very to moderately |
- |#2 | to | E | o | [ fracturad below, no joincs. |
: | deeel L1 | |
15- I I | 3 | I |
= 49 | I | I I / | Joints: none I |
e B oy | |
_I( o I ! |
-7 I I I | | |
20— el o2 t .
- I . |#2 | #3 | 1002 | 120 i 0 E BPF: all iaduced axcept I As above except: unfractured except for one possj.b!.e]
- e | Jz0.0] 1200x | 120§ © |  possible BPF @ 27.4 fr. | BPF @ 27.4 fr. and ome rough clean jolnt from |
- | | eo| | | g i | 26.2 to 27.0. |
- | |0.0f (I | | I
25- I | I | I 0o 1 Joints: one from 26.2 ft.I |
- ,3| | | | ] o | to 27.0 ft., rough, i |
P I I A | !
. |1 A | |
- R T N - | |
0~ —— —— | | |
- ok | | I | I 8 | BPF: unfractured except | As above: unfractured except for flssil zones from |
- [#3 | #& | 1002 | 118 | o | vpossible BPF @ 35.7 and | 33.4 to 33.5 and 38.7 to 38.8 and possible BPF |
_1II-F{ y | f30.e| 100% | 120 | R | f£issil zones @ 33.4 to | @ 35.7; no joines. |
-MmZ" |}t | | | o | 33.5 and 38.7 to 38.8. | |
slo. | Lo 17 | |
- [ | I | I I
—AanE | ! | | I g | Joints: none | I
s TOT B L ] | |
-‘[ I | b o | | I
A0 > —+—-1 } ; f t I

LY
=i I3|#3 | #5 I io0% ! 38 I é I BPF: unfractured except | As above: except nmumerous fissil zones and for |
- | + 40.0] 100% | 120 | | fissil @ 42.2, 42.5 te | joints from 40.2 to 40.8 and 46.6 to 46.8. |
-KF,'“.“ |#s | co | | I 8% | 426, 43.6 to 43.9, 45.6 | |

T Frasil | |se.0] | | cg;. | to 45.8, 47.3 to 47.5, | |
I | | I I I

48.1 to 48.5.

Coring Log EPT
0928-03.bjg.3 C-74



CORE LOG

2+

Coring Log EPT
0928-03.bjg.4

C-75

Well #: MW-9-100 Project: EPT
Location: Cavuga Street and Access Road Drilling Date: 15-16 August 1989
Rig Type: CME-75 Core Barrel Diameter: NX
~.ecorded By: Merin Land Surface Elevation: _507.35 ft. MSL
2 of 3
I [ 1 1 I I | ORIENTATION | |
I [ I R | FRACTURE | SPACING | |
| oEpTH _|BOX|RUN |RECOVERY| RGD |FREQUENCY| FILLING | LITHOLOGY COLOR WEATHERING |
s ]| | | o | Jotnes: | i
Thes! o | | | 41 |  rough clean from | i
i [ | | 2E+ | 40.2 wo s0.8 | [
_—-}?‘,~{ I | | | §+ | reugh clean 46.6 to | |
- Igj.
- 1 I B T | |
50 [ ! | I I | —
T T ¥ L 1 T o I i
- B o9 | |
- | R | I
- (. | I | I I
- I I#h I #6 I 100% | 120 | 8 I BFF: None | As above except unfractured. |
55- ! | + }s0.0] 100% | 120 | 5 | | I
- [#5 | vo | | Il 5 | I I
- “?”5 | Jeo.0| | | o | Joints: Nome | I
- | I g | !
- | A g | |
60 o | | | ] ! |
1 ¥ T 1 1 o ] 1 ]
[ I
S - |
SORN B o ! I
- [ I | I | I
- I#5 I #7 I 100x | 120 l © | BPF: induced except I As above: unfractured except for possible BPF @ l
65- 60.0| 100% | 120 possible BFF @ 62.1, 62.1, 64.8, 65.1, 65.9, and one Tough clean joinmt
“Eh ! |
-‘E;f o] te | | | o | 64.8, 65.1, 65.9. | @ 60.0 ro 60.5.
-0 el L | |
R I N R | |
- ~omE [ | | | | rough clean @ 60.0 to | !
70~ S — I 19 | eos. | S
&)
S A B 7 | |
- I I I o | I :
—.p0t [ | I I I
prye i#s 1 #8 | ooz | 120 | f | BPF: poasible BEF @ 71.6,} As above: unfractured except possible bedding plane|
5 e i+ ]70.0] 100z | 120 | / | 73.s, 74.5, 75.5, 76.5. | fractures & 71.6, 73.4, 74.5, 75.5, and 76.5. |
Tew  Melel 11 | |
1 | ]e0.o I | 5 I I |
= waowi 1 I t I o | Joints: none | I
- B oS I |
B e ! o
—&ff
i) I N | I
ST I i o | 1 |
-0 L R ! |
- L I | #9 I 100% | 120 I / I BFF: induced except ] As above: unfractured except for possible bedding I
855'2:; |#e |8o.0] 100% | 120 | | possible BPF @ 80.2, | plane fractures @ 80.2, 84.8, and 85.3 and one |
- to / I 84.8, 85.3, and one | fissil zone from 88.8 to 88.9; no joints. I
i o)
“\'L“""' | |96.0} i i 0 |  £fiasil zone from 88.8 | |
— 5-"5“{ I I E I I I to 88.9. l ]



CCRE LOG

Well #: MW-9-100 Project: EPT

Location: _Cayuga Street and Access Road Drilling Date: 15-16 Aupgust 1989

"ig Type: CME-75 Core Barrel Diameter: NX

ecorded By: Merin Land Surface Elevation: 507.35 ft, MST,

3 0f3

I b | I | ORIENTATION I I
| b 2 | FRACTURE | SPACING I |
| oprpre  [mox|RuN_|RECOVERY[ RGP |FREQUENCY] FILLING | LITHOLGGY COLOR WEATHERING |
= Pl
- ! JI |#10 | 100 I 120 | | | Joints: none | As above: unfractured except one possible bedding i
- {#7 Joo.o| 100x | 120 | o | | plane fracture @ 96.6 and one rough clean joint |
- | [ to l I I 0 | BPF: induced except for I from 90.0 to 90.6. i
s | |00 | |1 9 | comstbiemereses. | |

55~ | R 19 | :
S U B |1 @ | sotues ! :
- T [ | | | (I) | rough clean @ 90.0 to ] i
= nowE I I | 5 | 90 I I
- | [ | l o | I I

100 —+—- I } oo |- I
- || | | i ] | Coring terminated @ 100.0 ft. |
- T | | I | I
- I | I I | |
- I | | I I I

105- I | I I I |
- I | | | I |
- I | I I I |
- I I I I I |
- Pl I I I | I

110- I I I | | I
- . I I I | I
- Pl I | I I |
- Eol I I | | I
- Fol | | | I I

115- I I | | | | I
- N I I I I |
- T f | E I I
- by I I | I I
- T I | I I I |

120~ I I I I | I I
- P | | | I I
- T I | | | |
- . I | I I I
- S I I I | |

125- I I | I I | |
- A I | I | I
- S I | | | I
- [ . I | | | |
- S I I I | I

130- Pl I I I | |

Coring Log EPT
0928-03.bjg.4.1 C-76



BORING WELL # MW-10-U40 PROJECT Emerson Power Transmission

LOCATION Spencer Street DATES OF DRILLING 8/23/89 - 8/24/89

LOG RECORDED BY P. T. LeClair GROUND SURFACE ELEV. (ft.MSL) 417.22 ft. (USGS)

TYPE OF WELL RIG _CME-75 Empire Soils

Depth [Sample | Sample | Blow | Description | Remarks
|Depth | Number | Counts [ |
| (feet) | I | |
| I I l I
| | I i I

0 I | | | I
I I | | |

- | | I | |
| I | ! |

- | I | [SILTY CLAY: (HNu = 0.0 ppm
| | I | brown, trace fine to i

- I | I | coarse gravel, moist to |
| | | | wet. |

- | | | | |
| | | | |

5 I | I I |
I | | | |

- | I I | Bedrock at 6.0 ft. |
I i I |Bottom of boring 40.0 ft. |

- I | I |Open hole from 11.0 ft. to |
| { I 140.0 ft. |

- I ! { | |
I ! I | |

- I | | | |
| | | | |

10 I | | | |

- | | | I

- | | | | |
I | | | |

- | | | | I
| | | f |

- | | | | |
| | | I |

- I | | | |
| | | | I

15 I | I | I
! | ! | |

- | ; | | |
| | | I |

- | | | | I
| | | [ |

- | | | ! |
| I I ! |

- I | | ! [
| ! I | |

20 | ! I | |

C-77

BJG-13

1016-01.bjg.4



CORE LOG

Well #: 10-40 Project: EPT
Location: Spencer Street Drilling Date: 23 August 1989
Rig Type: CME-75 Core Barrel Diameter: NX
.ecorded By: Merin Land Surface Elevation: 417,22 ft, MSL
| B I | ORIENTATION ! |
| | | i L |FRACTURE | SPACING i |
DEPTH __|BOX|RUN |RECOVERY| RQD |FREQUENCY] FILLING | LITHOLOGY COLOR WEATHERING
- [ I I | | |
- I P | I |
- bl P I I I
- I I I | I
5- bl I I I |
¥ T [ | I - | | Bedrock @ 6.0 fr. 1
- i [#2 | #1 | 200%x | o | IC_’J* | BPF: VIF to IF | STLTSTONE, grey, fresh; very intensely to intensely |
- b 1:;: | |6. I 85x I €0 I T | to 8.5; IF below. | fractured; Ferric and Manganese Oxide to 9.8 ft.; |
__T & | | t [ [ [ 17 I Joints: 6.6 to 6.8 I One rough ferric oxide stained joint from 6.6 to |
10- p¢ | [11.0] t | |  rough, Fe stain | 6.8 ft. |
' S S - S | :
- Pl g | i
- I |2 A I !
- #1 |11. I 100% I _28 | 3 E BPF: IF to VF I As above except: intensely to very fractured; one |
15-1F i | te]| 90x | 108 | c | | planar smooth jeint 19.6 te 19.8 ft. |
«0
JE I |20.0| | | Iy | Jeints: I |
- I | | | I Y | Planar smooth 19.6 to | |
- I |1 q | 108 I I
- /P I I I I I I
29 T S | : |
- | l # | I I l:J | BPF: IF to VF to 28.1 l As above except: intensely to very fractured to |
- l#2 |20.0] ooz | _s2 | : | with fissil zeme @ 25.6 | 28.1 fr., wirh fissil zones @ 25.6 and 26.4 and & |
- | | ee]| o0x | 120 | 0 | and 26.4 and a possible | possible BPF @ 29.1. The fissil zone 25.6 is |
- I I3D.U| I | K | BPF @ 29.1 I ferric oxide stained. One joint from 26.8 to 27.6|
25-i i | | | 37+ ] | and 27.8 to 28.0, rough, clean. |
Al I | Joints: I I
SFust o
=) "‘: A ] | 3+ |  26.8 to 27.6 and f i
e N | | 3 | 27.8co28.0 same [ |
-dapk joint, rough, clean
b '
20 et ——| S B : a
I
- l#2 | #s | 100% | 120 | !O | BPF - | A= above exeept: unfractured, except for 2 jolnts, |
- I + ISO. | 100% | 120 | o I None [ both are rough and clean from 30.0 te 30.1 and |
- Vot 1#3 | to | | | o | [ 34.9 o 36.2 |
- 7 | Jeo.of L | |
35- ’ 1 | | l | ! I Joints: E I
- J ! | | ! | ] } 1) rough clean 30.0 to | i
- I T I | 5 | 30.1 | I
- I l | I I o E 2) rough planes, clear,l |
-] i1 | | ] o i 34.9 to 36.2 | |
40 —t—1 ——-t : .l I
- i | I I | Coring rerminated @ 40.0 fr. |
- I b I | I
- I oo I | I
- I I I I I
Coring Log EPT
53 b1 C-78

0928-03.bjg.1.1



BORING WELL # MW-11-40 PROJECT Emerson Power Transmission

LOCATION Midpoint of MW-13-40 and DATES OF DRILLING 8/15/89 - 8/18/89

MW-15-40

LOG RECORDED BY R, T. Church  GROUND SURFACE ELEV. (ft.MSL) 585.61 ft. (USGS)

TYPE OF WELL RIG _CME-75 Empire Soils

Depth |Sample | Sample | Blow {Descrip-ion | Remarks
|Depth | Number | Counts | t
[(feet) | i | I
I | f | I
I I | |6 inches Asphalt I
0 | | } I |
I | I | |
- I | I I I
| I | I I
- I | I | I
2.5 - | | 5 ISILTY CLAY: |HNu = 0.0 ppm
- 4.0 | I 3 | black, trace medium lon sample
I { I b | grained sand, damp I
- I | I I I
| | I | I
5 | | I I (Fill) [Boulder at
I ! | | 6.0 ft.
- | I I I I
| | I I |
- | | I i T P, ISilty Clay to
| ! I | lapprox. 7.0 ft.
- 8.0 - | | 6 | SAND SILT: l
[10.0 | I 7 | black, medium grained, [HNu = 0.0 ppm
- I I I 6 | traced coarse gravel, on sample
| i I | medium dense, moist {
10 | I I I I
| I I | |
- | I I | (Fill) I
| I I | I
- | I | I |
I I | | I
- I I ; | I
113.5 - | b7 |SAND SILT: |HNu = 0.0 ppm
- [15.0 | | 5 | black, medium grained, lon sample
I i ! 7 | trace coarse gravel, |
15 { | i | medium dense, moist |
| ! ! | |
- { ! | I |
| ! | | I
- | | | I |
I ! I I |
- I I I I I
| | | |Bedrock at 18.0 ft. |
- | I | |Bottom of boring 0.0 ft. |
| | | [Open hole from 23.0 ft. to |
20 [ I [ t40.0 ft, I
C-79
BJG-13

1016-01.bjg.3



GORE LOG

Well #: MW-11-40 Project: EPT

Location: Mid pt. 6tw MW 13-25 and MW 15-40 Drilling Date: 14 August 1988

"ig Type: CME-75 Core Barrel Diameter: NX

ecorded By: Merin Land Surface Elevationm: _585.61 ft. MSL
| ] | | i ORIENTATION
| ; P |FrRACTURE | SPACING
| DEpTH  |BOX|RUN |RECOVERY| RQD |FREQUENCY| FILLING _ LITHOLOGY COLOR WEATHERING

|

| ! I I
. 1 |
[ | I | |
I | | I | |
[ | | I I I
[ I ! I I I
5- R | | I ! I
- I | | I I I
- T | I I | I
- I T | I I | I
- I ] I | I I
10- [ I I I | i
- [ I I I | |
- I I I I I |
- I I | | | |
- I T i I I I |
15- [ i | | | |  Rock @ 18.0 fr. [
- I I I I | I
- [ | i | | |
e I #1 I 100% ] & I 8 I BPF: VIF to VF | SILTSTONE: grey, fresh, very intensely to im:ense].yl
- ft""'l I#l I].B.DI I 60 I q | | fractured, ferric oxide stained to 19.4 fr. No l
ZO'wF I I to l ] i 8 I ] Joints. I
-:; | |2z3.0] | | > | Joints: none | |
: I T R AR | |
- —— -+ ] ] I ] - o I
N | |
25-
- l#l I #2 | I I g I BPF: VF | As above: except very fractured I
-F s 1 o0z | | 3 | | |
AR AR : :
- to 120
30- > | }33.0] [ | g‘ | Joints: no filling or | One joint from 27.6 to 30.8. |
- I I |4 | statnine. | I
- [ I I I | |
1 1 ] ] ] 1 ] |
> 1 T L ] ] 2 ] ] |
- [ I | Il 5 ! | I
AR : :
- | | #3 I | | o | BPF: MF I As above: except moderately fractured. |
- | :33.0: 100¢ | : . I : I
- [#2 | to | =
40—Y . ]s0.0] | 84 | Q@ | Joints: none | No joints. R
- S I | €oFing Yarmingtad @ uofr I
I | | | I I
| I I | | I
I I E | I

Coring Log EPT
0928-03.bjg.4.2 C-80



BORING WELL # MW-13-40 (MW -i»-25) PROJECT Emerson Power Transmission

LOCATION Facility driveway DATES OF DRILLING _7/14/88-7/15/88

LOG RECORDED BY W.P. Sugg GROUND SURFACE ELEV. (ft.MSL) 206.13 (USGS DATUM)

TYPE OF WELL RIG _ CME-55 SAMPLING INTERVAL (ESTIMATED) 4.5

Depth |Sample | Sample | Blow
IDepth | Number | Counts

Deseription | Remarks

|
|
[(feet) | | | |
| i |
| ! |
0 ! | | 10-ineh concrete pad
I ! |
- i1 | I 3 | SILTY CLAY: [HNu = 0.0 ppm
2 | I 5 |  brown, with sub-angular |sample
- ! | f 7 |  gravel, stiff, moist I
| | | I I
- | | ] | (Fill) |
| | ! I |
- E | | I |
| I | | |
5 4.5 | | T | SANDY SILT: |
6.0 I | 6 |  brown, with gravel, |[HNu = 0.0 ppm
- | I | 6 |  medium dense, moist | sample
| | I | |
- I I | | |
I I I | |
- | I | | (Fill) |
| I I | |
- I I I | |
9.5 - | | 7 | SANDY SILT: {HNu = 0.0 ppm
10 (11,0 | I 5 | as above | sample
I I I 5 I |
- I | | I I
I | | | (Fill) I
- | f | I I
| ! I I I
- { | | I |
i i I | Bedrock at 13.3 ft.
- | I I |Bottom of boring 18.3 ft. |
| | | ISereen from 8.3 ft. to I
15 | | | 118.3 ft. l
| | { I I
- | I f I |
| | | | |
- | | ! I I
( | | | |
- I ! | | |
| | | | I
- | I | I I
| | I I |
20 I I | ! |
C-81
BJG-13

1016-01.bjg. 44



CORE 1LOG

Well #: MW-13-40  (MW-13-25)

Location: TCE Still 4
“ig Type: CME-55 CME-75
ecorded By: Merin 18 July 1988

| | | FRACTURE |

Project:
Drilling Date:
Core Barrel Diameter:

Land Surface Elevation:

ORIENTATION
SPACING
FILLING

EPT

14-15 July 1988

NX

206.13 (USGS)

LITHOLOGY CGLOR WEATHERING

| [Bcnx RUN |Rr:covm‘zl ROD |FREQUENCY |

Bedding Plane Fracrure:

VF-VIF, Fe stained

Inclined: one joint 17.1°
to 17.3*,

Fe stainad

SILTSTORE: grey, fresh, very to very intensely
Eractured. BPF medium rough Fe stained faces.
o
One joint dipping 85 , Fe stained slight rough

face.

B |

|1 |

|1 |

|1 |

1 |

I |

I |

| |

Ll |

I |

R |

| |
- | | | l I J
i | ] I g
15- b | us.s] ssx |5 | ol
¥ & | fre ]| sex | sov | b4
ge @ 71 |83 N RS
-4 1 P | | | &+ |
ol I |
20 Lol I |
- N [ |
- R I |
- I | |
- |1 || |
25- I | |
- L1 || |
- L I |
- I I |
- [t I |
30- 1 | ] |
- |1 | |
- |1 I |
- | b I |
- |1 [ |
35- |1 L l
- || I |
- Lo [ |
- L [ I
- |1 [ |
40- I I |

| | |

| I |

I [ |

| | z
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Coring Terminated @ 18.3
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BORING WELL # MwW-15-40 . PROJECT Emerson Power Transmission

LOCATION _Facility driveway DATES OF DRILLING _7/11/88-7/14/88

LOG RECORDED BY _W.P., Sugg  GROUND SURFACE ELEV. (ft.MSL) 203.01 (USGS DATUM)

TYPE OF WELL RIG CME~55 SAMPLING INTERVAL {(ESTIMATED) 3.5
Depth |Sample | Sample ; Blow |Description | Remarks
|Depth | Number | Counts | |
| (feet) | | I |
| | | | |
I | | | |
0 | I | | Asphalt |
| I | I I
- | | | | |
I I I I |
- I | ! | I
I I ! | I
- I | | | |
I | I I I
- I I I | |
| | I I I
5 | | I | |
| I I | |
- | 6.0 - | I 6 { GRAVEL: {HNu = 0.0 ppm
| 7.5 | | 6 f grey with brown, fine |sample
- I | I 6 | sandy silt matrix, dry |
I I | I !
- I I | | i
| | I I (Fill) f
- I I I I !
| 9.5 - | I 7 | GRAVEL: [HNu = 0.0 ppm
10 [ 11.0 | I 5 | as above | sample
| I | 5 I t
- I | | I !
I | | I I
- i | | | (Fill) I
| I | I f
- | I | I I
I | I |Bedrock at 13.3 ft. |
- I | { |Bottom of boring 38.2 ft. |
| i | |Open hole from 18.7 ft. to |
15 | [ | [38.2 ft. !
| ! I | '
- | | I | I
I I I ! I
- I | I ! I
! | | I |
- ! | | | I
| | I | !
- I | [ | I
| | ! | I
20 I | | | I
C-83
BJG-13

1016-01.bjg. 45



CORE LOG

Well #: MW-15-40 Project: _EPT
Location: West of Fire Reservoir Drilling Date: 11-14 July 1988
ig Type: CME-55 Core Barrel Diameter: NX
ecorded By: Merin 19 July 1988 Land Surface Elevation: 203.01 (USGS)
[ i | | | | ORIENTATION ! |
[ i T S |FRACTURE | SPACING i |
| DpEpTR__ iBOX|RUN |RECOVERY| RQD |FREQUENCY| FILLING | LITROLOGY COLOR_WEATHERING |
- A I | | |
- L | I | | |
- I I | I |
- I | | | | I
5- ] | | I | |
- . I | | I
- [ | | | | I
- . | | I I
- o | | | |
10- [ oo | I |
- I oo | | I
- I [ | I I
- N I I | |
T T T — 71 I |
g | e I I | |
- .; | |13.7! 100% ] 3" l g I Bedding Plane: IF, Fe I SILTSTONE: grey, fresh, intensely fractured, slight |
- '_‘J'T FBJ | to | s0x | so" ] ‘7] stained i Fe stained. BPF slightly rough faces. Two vertical|
- -E I |18.7I | ] )" | Inclined: vertical, Fe ] l-inch long, slight Fe stained joints @ 17.07. I
z B T [ | 1 _i_ “_'[\ stained | Fossil bed @ 17.1 to 17.2: dissolved brachiopods. I
20-§ ¢ || #2 | | | N | Bedding Plane: IF, Fe | As abeve except: Fossil beds @ |
- fad !13 7| 1o00% I o" I g I stained to 21.5°. | 21.9-22.0 Brachiopeds & Crinoids |
o FB=I o | 791 | 54% | 5 | Inelined: 1" long vertical] 22.2-22.5 ditte i
- | ]23.7[ I | I joints, Fe stained @ | i
- = [ I | 6 IN_12:1, 20.6, & 20.8 | |
25-) | L S | !
- I |23 7| 100% | AN I s-l Bedding Plane: IF-VF, I As above except: intensely fractured to 25.3 & very I
- I | to ] 100% | 60" | q.l clean | to intensely fractured below. BPF are clean. No ]
= i I28.2| l | o I Inclined: neone | joinrs. No fossil beds. 1
-1 o L sl | |
30- || #a | | ¥ | |
- | |28.2} 1o0%z | 6.57| & | Bedding Plane: IF-VF | As above except: VF-IF te 29.0° and VF below. |
- 3 | | to i 982 1 60" ! 31 Inclined: vertlical jeint I All fractures are clean. Vertical joint from 32.B-|
= I [ la3.2] | ] 2|  32.8-33.2, clean [ 33.2, rough face. No fossil beds. |
- | | #s ] T | !
35-yR | I33 2| a00% I 297 I SI Bedding Plane: VF, clean I As above |
- | | to | 99X | 60" | LI‘I Inclined: none I |
- | Jas.z] I | 3 I l
: L1 | || adl| | I
- | [ | |
40- | | | |
I | | I
I oo | |
I ([ I |
| oo I |

I
|
|
I
I
|

0817-01.nrj.2
C-84



BORING WELL #

MW-16-100

PROJECT Emerson Power Transmission

LOCATION _NYSEG property

DATES OF DRILLING _7/27/88-8/2/88

LOG RECORDED BY W.P. Sugg

GROUND SURFACE ELEV, (ft.MSL) 149.72 (USGS DATUM)

TYPE OF WELL RIG CME-T75 SAMPLING INTERVAL (ESTIMATED)
Depth |Sample | Sample | Blow |Deseription ! Remarks
|Depth | Number | Counts | |
| (feet) | I ! |
| | I i l
| | | ! INo split spoon
0 ! t | | | samples taken.
I | | | SANDY SILT: | Stratigraphy
- i | | |  black to brown with | taken from
i I I | gravel IMW-7-40 located
- | | | | |6 ft. away.
| | | I I
- I I | | |
[ | I I (Fill) I
- | I I | I
I | I | |
5 | I l | |
[ I | | |
- | l | | SANDY SILT: |
| I | |  black to brown with |HNu = 0.0 ppm
- | I I | gravel |wellhead
| I | | I
- I | | I I
I I | | (Fill) I
- I I i | I
| | i | |
10 I | i | I
| I | | I
- | | ! I |
{ I ! | I
- I | I | |
I I I | Bedrock at 10.8 ft. |
- | | i |Bottom of boring 100.0 ft. |
I I | |Sereen from 80.0 ft. to I
- | | I [100.0 ft. |
| I | I |
15 | | ! I I
| I ! | |
- | I | I |
| | i | |
- [ I I f I
| | ! | |
- [ I ! I I
I I | I I
- | I ! I |
| I | I |
20 | | | | I
C-85
BJG-13

1016-01.bjg. 47



CORE LOG

Well #: MW-16-100 Project: EPT
Location: NYSGE Drilling Date: 27 July-2 August 1988
ig Type: Core Barrel Diameter: NX
" ecorded By: Merin 10 August 1988 Land Surface Elevation: _149.72 (USGS)
| o | | | | ORIENTATION ] |
| b1 | 2= | |FracruRe | SPACING | 1
| oeptH  iBOX|RUN |RECOVERY| RQD |FREQUENCY| FILLING | LITHOLOGY COLOR WEATHERING !
- I | | | !
- I I | | I | |
- 1 | l | i
- [ || | | |
5= I | I | | |
- bl (. | | |
- Pl I | | !
- bl | | | I
- [ L | | |
10- I | | | |
- Pl | | | |
-VIF PR ESL I | isl I I
-IF I ‘ ]10.8| 100X I o" | 8] Bedding Plane: VIF-IF; l SILTSTONE: grey, fresh, very Intensely to intensely |
-\?F— | | to | 95X | 3o" | | clean | fractured. BPF are all clean. No joints. No fossil|
15-4 3 I 13.3| | | s.I Inclined: none | beds. |
A TET T | |
-j I |13 3| i00x I 17| | | Bedding Plane: IF-VF to I As above except intensely to very fractured to 15.2°|
-Zigo |m | to | 100x | 1207 || 15.2': SF to 19.3’; none| slightly fractured to 19.3': unfractured below. |
__O-I:;: | |23_3| f | i[ below @xeapet 18.0-) +|q_1_‘5| One clean, slightly rough face joint dipping 87D |
20-03 || | i | OE Inclined: 87° dipping, | f£rom 15.2-16.9°. No fossil beds. |
- | | | I I OI clean slightly rough ] [
- [ I | [ o| £ace 15.2-16.9° | |
= [ A I | ol ] |
- |1 | 0l | |
da, | 1w R | |
_;_3_&; IE:’ |23.3I 100% | Q_D_:I | | Bedding Plane: SF to none { As above except slightly to unfractured. No joincs. |
e | +| to | 1c0% | 120%| Ol Inclined: none | Fossil beds: 3302323 Rrachioped; |
"o | 5 133.3] [ o! | |
& Tt T N B¢ | |
S A 0 N T - | |
oot I A I B B | |
'i“lf FB:j | | | | | ' | |
S | | | ] | i i
-l I . o| | |
N T I | |
- b~ |33.3] 100x | 92¢ | 0| Bedding Plane: none to | As above except unfractured to 37.37; slightly f
-!L’.L} E | to | 100x | 120"' 0| 37.3; SF to 39.8'; IF- I fractured to 39.8°; intensely to very fractured tof
©.as I a3.3] | | }] o 41.8; none below | 4t.8’; unfractured below. No joints. |
-~ | | I | | i | Inclined: none [ Fossil beds: 41.7-42.1 Brachiopeds & Crinoids l
R T (R S N B | |
-(vF [ 1 I 5] | |
St N [ S| | |
T I | 0} I l
-5 tah [ ol | |
5- | =] #s ] oo ol | |
-L I:S |&3.3| 100z I ;ng_:i \ I Bedding Plane: none excaptl As above except unfractured to 46.2; IF-VF from la6.2t
—\IJ'; J1 e | 90z | 120 3| IF-VF @ 46.2-48.2°; | -48.2%; unfractured below except BPF @ 50.6 & i
—_— ‘ | |s3.3] | | 3| BPF @ 50.6 & 50.8° | 50.8". (ne vertical planar closed joint from i
-z | | | | || Inelined: vertical closed | 47.0-47.9°. |
50- 4 | | ' ©| planar joint 47.0-47.9 | Fossil bed: 53.0-53.3’: Brachiopeds & Crinoids |

C-86



CORE 1LOG

Well #: MW-16-100 Project: EPT
Location: NYSGE Drilling Date: 28 July-2 Aupust 1988
“ig Type: Core Barrel Diameter: NX
acorded By: Merin 10 August 1988 Land Surface Elevation: 149.72 (USGS)
I I | I | | ORIENTATION I |
| | | | FRACTURE | SPACING | [
noxlmm RECOVERY| ROD |FREQUEN crI FILLING | LITHOLOGY COLOR WEATHERING |
TR BN N—— 2} | .
=7 FBH /|53.3| 100X | LZ"] QlBeddins Plane: none except:IAs above except slightly fractured to 57.7"; very {
-__5“ | | to] 94z | 120% /| @ 52.6"; 54.5°; VIF 57.7- | intensely fractured from 57.6 to 58.B’; unfractuced |
55—T | Je3.3] | ] f| s8.8’. ALl ace clean. | below. All BPF are clean. Three parallel joints from|
-1 %l | | | ®| (viF 57.7 - 58.8 may | 57.6 - 58.8 partially calcite filled, planar & |
-4 | ] | | | 0| be . induced) | spaced 1 inch apazt. {
ViR | | | | | &|Inclined: Three parallel | Fossil beds: |
_? | | | | | ‘” as’ dipping partially | @ 60.3 - 60.4: Crinoids & Brachiopods I
§0- | red || | | D] calcite filled planar | @ 61.8 - 61.9: Brachiopeds & Crincids |
-’ FB—_—J | | i | 0| joints spaced 1" apart. | i
- B . of | |
| | | L o] | |
RN I /] | |
65- |g I I 1002 E ;.LC"I D 'Beddi.‘ng Plane: ncne except |A,s above except unfractured except for one BPF @ l
- | | te | 100x |} 1207 o] @r2.8 | 72.8" and two parallel joints @ 63.7-64.3 & 71.5- |
- | I | I [ o] IIncli.ncd: i 72.8’. The joints dip 85° have partially caleite |
- | I ] i i o] @ 63.7 - 64.3 | £illed, smooth faces & planar trace & are spaced |
- I I E I i 0 E @71.5-72.5 i about 20" apart. The upper has plumose markings and |
o- | | i | I ol I slight pyrite stain. No fossil beds. i
- T I I ol ! I
SO N T B B Y | |
[ | I 2] I I
-RvE [ S | I 1 I 1
75- |, 1 oo ol | I
- | qi73 3! 100% ] gg:l OlBed«ding Plane: none except ]As above except unfractured except for possible BFF @|
- | | eo]| 100% | 1207 0! possible BPF @ 73.3° | 73.3'. No joints. No fossil beds. i
- | jes.3 | { o {Inclined: none | |
- I I | ol | |
80~ I | ol I I
-° S oo ol | I
- I I ol | I
- 1 | I | ol | I
N TR B 1 T | f
85-o g | #9 | | | ol | |
_é% < i |B | 1002 | 1_12:' o IBeddi.ns Plane: none except IA.s above unfractured except BPF @ 83.8; VI between |
-$ | | to| 100% | 1207 3| @83.8; VF btw 86.4 - 86.7| B6.4 - 88.1' & 89.9 - 90.5°; VIF from 92.6-93.0'. |
- o \ | |93.3] | | { | and 89.9 - 90.5; VIF btw | Vertical partially calcite filled, slightly roush |
-4 I I I I | ol 92.6 - 93.0°. All clean. | open face joint from 87.0-88.1°. Vertical caleclite |
90—_3"_"_5 s 1 | | | [ | |Inclined: | £illed closed joint from 90.4-90.6'. No fossil beds. |
-4 N | I || @87.0 - 88.1: vert, part | |
--3 ] | ] f [ ol calejre £111, slc roughl ]
-Eip [ I | \oHl @ 90.4 - 90.6: vert | |
T3 I I I I

0817-01.nrj.16

I I\ calcite closed |

C-87



CORE LOG

Well #: MW-16-100 Project: _EPT
Location: NYSGE Drilling Date: 28 July-2 August 1988
‘ig Type: Core Barrel Diameter: NX
.ecorded By: Merin 10 August 1988 Land Surface Elevation: 149.72 (USGS)
| | | i | | ORTENTATION |
i | [ % | | FRACTURE | SPACING |
DEPTH__ |BOX|RUN _|RECOVERY| ROD |FREQUENCY FILLING LITHOLOGY COLOR WEATHERING
95-]‘ jio | o] |
"5 |93.3 | i00% 856" DIBeddlng Plane: possible IAs above unfractured except possible BPF € 93.8;
-I, | to | 1001 | 86" O| BPF @ 93.8; 97.5; 97.9; | 97.5: & 97.9’. No jolnts. No fossil beds.
——a7.5 |100.5| ?_l no others |
-xY | | OIIncli.ngd: none
100-§ ol

Coring Terminated @ 100.5 ft

b

| st |

| ss" |

.

b I
| P |
S P |
| I I
I I I
| I I
P I I
I I I
L |1 |
I I I
I . I
| oo |
[ o I
I o I
I [ !
I | ]
b | |
. I |
. I I
I . |
I b |
I I |
P b I
b | |
P I I
I | |
b . |
o I I
I P I
I Lo |
I b |
b b I
. P |
. | I
| I |
I I I

I
I
I
I
|
I
I
I
I
I
|
|
I
|
I
I
|
|
|
I
I
|
|
|
|
I
I
I
|
I
I
I
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BORING WELL # MW-17-40 ] PROJECT Emerscon Power Transmission

LOCATION Geneva Street DATES OF DRILLING _7/25/88-7/26/88

LOG RECORDED BY W.P. Sugg GROUND SURFACE ELEV. (ft.MSL) 145.90 (USGS DATUM)

TYPE OF WELL RIG CME-55 . SAMPLING INTERVAL (ESTIMATED) 5.0
1 of 2
Depth |Sample | Sample | Blow [Deseriptinon | Remarks
[Depth | Number | Counts | !
| (feet) | I | !
| | I I !
I | | f f
0 0.0 - | | 2 | SILTY SAND: |HNu = 0.5 ppm
[1.5 f I 1 | brown, fine grained, | sample
- | i I 1 | some clay, moist I
| ! I I I
- I I I | (Topsoil) I
I I | i |
- I I I ! I
| | | i I
- | I | | I
(4.5 - | | 1 | SANDY CLAYEY SILT: |HNu = 0.5 ppm
5 [6.0 | | 1 |  greyish-brown, trace | sample
I | I 1 | gravel, moist |
- I I I | I
I | I | I
- | | I I |
} | | | (Lacustrine Deposits) |
- I | | | I
I I | I |
- I | | I |
9.5 - | I 2 | SILTY CLAY: |HNu = 0.0 ppm
10 111.0 | | 1 | grey, very soft, moist |sample
I | f 2 I |
- | ! I I t
I ! I | I
- | | | | (Lacustrine Deposits) |
| ! I I !
- I ! I I I
| | | | |
- | | | I |
(14,5 - | I 2 | SILTY CLAY: [HNu = 0.0 PPM
15 {16.0 | | 1 |  as above | sample
! I ! 1 | I
- | I | | I
! I | | |
- | | | t |
| | | | {Lacustrine Deposits) !
- I i I I !
C-89
BJG-13

1016-01.bjg.48



BORING WELL # MW-17-40 PROJECT Emerson Power Transmission

LOCATION Geneva Street DATES OF DRILLING 7/25/B8-7/26/88

LOG RECORDED BY _W.P. Sugg GROUND SURFACE ELEV. (ft.MSL) 145.90 (USGS DATUM)

TYPE OF WELL RIG CME-55 SAMPLING INTERVAL (ESTIMATED)} 5.0
2 of 2
Depth |Sample | Sample | Blow |Description | Nemarks
' |Depth | Number | Counts !
| (feet) | | I |
i | | | |
- 1 - | I 2 | CLAY: [HNu = 0.0 ppm
|12 { | 2 | grey, plant material | sample
20 : i : 3 { (roots), soft, moist I
I | I
- f I | i |
| I I | |
~ | [ I | {Lacustrine Deposits) |
! I I | I
- f | | ! I
{ I | ! |
- | | | | I
24,5 - | | 2 | SILTY CLAY: |HNu = 0.0 ppm
25 [26 | | 2 | grey, peat lenses, soft,|s ample
! | | 2 | moist to wet |
- ! | I | |
| | | ! I
- | | I | I
| [ | i I
- I [ | i (Lacustrine Deposits) I
I | I I I
- | I I I |
129.5 - | | 5 129.5'-30.9' SILTY CLAY: |[HNu = 0.0 ppm
30 [31. I | 7 | grey, peat lenses, soft,|s ample
I | | 10 | - wet I
- | I | [30.9'-31.0' GRAVEL: |
| | | | black bedrock fragments |
- | I | | I
| | I |Bedrock at 32.9 ft, |
- | | I |Bottom of boring 47.9 ft. |
| I | |Open hole from 37.9 ft. to |
- I I I [47.9 ft. |
I | | ! I
35 [ I | ! |
| | | f |
- [ ! | ! |
[ { | ! |
- I J | ! I
| | I ] I
- | J | | I
[ ! | | I
- ! I { | I
C-90
BJG-13

1016-01.bjg.49



CORE LOG

Well #: MW-17-40 Project: _ EPT
Location: Geneva Street Drilling Date: 25-26 July 1988
ig Type: CME-75 and CME-35 Core Barrel Diameter: NX
.ecorded By: Merin 8 August 1988 Land Surface Elevation: 14.59 (USGS)
| . | | | I ORIENTATION | I
| | | x| | FRACTURE | SPACING | LITHOLOGY COLOR WEATHERING ' I
| _DEPTH  |BOX|RUN |RECOVERY| RQD |FREQUENCY| FILLING | GRAIN SIZE ;
- I | I | | i
- I I | I | !
- I I I I | I i
- I I | I I I
5- I | I I I I
- I I | I I | |
- I I I | I I |
- I I I | I | |
- I I I | I I I
10- I I I I I | |
- [ I | | I I I
- I I | | I |
- I I | I I |
- I . I | I
15- I I I I I | I
- I [ I I I
- I Eood I I I
- [ | I | I I
- I I I | I |
20- I | I I | |
- I I I | I I
- I I I | | I
- [ | I I I I
- I I i | | I
25- I I | | | |
- I | | | | I
- I I I I | |
- I T | I I | I
- I | I | I I
30- N oo I | |
- [ T I I | | I
- 1 I I | I |
=3 t———— : =
-VIF | | #| | ! ot | | |
35~ | |32.9] g0z | o*_ | i| | Badding Plane: VIF to 34.9| SILISTONE: grey, fresh, VIF to 34.9 and IF below. |
—IF | [ to | 80X I 54" I q | IF to 38.1, clean I All fractures are clean. No joints. |
- ! | I37.9| I I ll Inclined: none | Fossil beds: none |
v 1 i { I | - | !
?{:_ | |2 | y | | |
40~ I |37.QI 100% | 81" I 3—' Bedding Plansa: IF-VIF to | As above except intensely to very fractured to kl.g:l
- | | to I 100X | 120"' ( I 41.9; MF to 45.0; nore I moderately fractured to 45.0; uvnfractured below, I
-3 | |a7.9] | | O | |below: all BPF clesn | No joints. !
-—@3_; I | | I | ) I Inclined: none I Fossil beds: none I
AN B B o 2l | |
e B 1 3 | |
-0 1 | | ol I I
—l I | | I [ O I | Coring Terminated @ 47.9 |

0817-01.nrj.7 C-91



APPENDIX D

WELL INSTALLATION AND DEVELOPMENT



APPENDIX D - WELL INSTALLATION AND DEVELOPMENT

Eighteen monitoring wells were installed in boreholes drilled to three
depth ranges. Three shallow monitoring wells, ranging in depth from approximately
11 to 18 feet, were installed in the overburden. Nine shallow bedrock monitoring
wells, ranging in depth from approximately 38 to 48 feet, were installed in the top of
the bedrock. Six intermediate depth monitoring wells were installed in the bedrock,
five to a depth of 100 feet and one to a depth of 150 feet. Table D-1 (at the end of
this Appendix) presents a summary of the borehole and monitoring well dimensions
for these wells. Well completion logs for these monitoring wells also are presented at

the end of this Appendix.

Three different configurations of well construction were used to address
differing considerations at each depth range. A typical well construction for
overburden monitoring wells installed at the EPT site is shown in Figure D-1. (All
figures for Appendix D are presented at the end of this Appendix.) These wells were
constructed of 2-inch diameter stainless steel casing with a maximum of 10 feet of
0.010-inch slotted stainless steel screen. The screened section was placed to intercept
the water table. The annulus around the screen was sand-packed up to one foot
above the top of the screen. The interval above was sealed with approximately 1 foot
of hydrated, pelleted bentonite. The remaining annular space was filled with a grout-

bentonite slurry. All wells were installed with locking, protective steel casings.

D-1



A typical well construction for shallow bedrock wells installed at the EPT
site is shown in Figure D-2. To isolate the overburden, these wells were constructed
of 4-inch diameter stainless steel casing grouted into the top 5 feet of bedrock. A 3-
inch diameter open rock corehole was left below the casing to serve as the open

interval in lieu of a screened casing section.

A typical well construction for intermediate depth bedrock wells installed
at the EPT site is shown in Figure D-3. These wells were constructed of 2-inch
diameter stainless steel casing with 20 feet of 0.010-inch slotted stainless steel screen
placed inside a corehole reamed to approximately 6 inches. The annulus around the
screen was sand-packed up to 1 foot above the top of the screen. The interval above
was sealed with approximately 1 foot of hydrated, pelleted bentonite. The remaining

annular space was filled with a grout-bentonite slurry.

All wells were developed using a 2-inch diameter stainless steel air
displacement pump. The pump also was equipped with a flexible rubber wiper that
created a surge-block action in césed wells to increase development effectiveness.
Many of the on-site wells were pumped dry during development. Water extracted
during this process was placed in 55-gallon drums adjacent to the wellhead for
storage, until a decision could be made on final disposition based on the results of

sample analysis.
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-«— Protective Steel Casing

GROUND SURFACE

Concrete Footer

2" Diameter SS Casing
FILL/GLACIAL TILL

Grout

w—— Bentonite Pellet Seal

]

6—5/8" Diameter Borehole

Sandpack
=—-——-—— 2" Diometer SS Screen,
) ' 10 Slot

BEDROCK

Figure D-1. Typical Well Construction for
Overburden Wells Installecd at Emerson Power
Transmission, Ithaca., New York
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GROUND SURFACE

6" Protective Stee! Casing

- Concrete Footer

FiLL/GLACIAL TILL

}eae— 6-5/8" Borehole

Grout Seal

4" Stginless Steel
Casing

BEDROCK

5-5/8" Diameter Borehole
(Rock Socket)

=— NX (3") Borehale

Figure DB-2.

Typical Well Construction for Shallow

Bedrock Wells Installed at Emerson Power

Transmission,

Ithaca, N2w York
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~~——- Protective Steel Casing

GROUND SURFACE

marp=— Concrete Footer

FILL/GLACIAL TILL 8" Diameter Borehole

2" Digmeter SS Casing
BEDROCK

Grout

Bentonite Peliet Seal

5-5/8" Diameter Borehole

Sandpack

2" Diameter SS Screen
10—Slot

(T

Figure D-3. Typical Well Construction for

Intermediate Depth Bedrock Wells Installed at
Emerson Power Transmission, Jthaca, New York
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WELL COMPLETION LOGS

D-10



Page 1 of 2
Well No. MW-1

WELL COMPLETION 1OG

Project Name: Morse Industries

Project Number: 265-003-06-01
Well No. __MW-1 Log Recorded By __D. Holsten
Location ~ 60' NW of Tank Completion Date 4/16/87

Drilling Method _ HSA and NX Core

Borehole Depth __39.2 ft. Borehole Diameter 6 _3/4 " - 5 5/8" -

3II

Materials:
Casing Diameter/Type __Sch. 40 PVC/Flush Threaded

Screen Diameter/Type/Slot Size ___No_ Screen

Sand/Gravel No Pack

Bentonite Seal No Bentonite

Grout 0-19°

Intervals:

Screen Interval N/A

Casing Interval 0-19'

Sand/Gravel Pack Interval __N/A

Bentonite Seal Interval N/A

Grout Interval 0-19'

Type of Surface Completion Above Ground - 6" 0 Steel Security Casing

NOTES:

BJG-15

1031-02.bjeg.2
18 D-11



WELL CONSTRUCTION DIAGRAM

Location: Emerson Power Transmission
Ithaca, New York

Well Number:

+2.2 feet I!_-—-l
Ground Surface 0.0 feet
Overburden
14.0 feat
W
N
19.0 feat — bl
Bedrock
39.2 fest —

MW-1

Protective Casing
with Locking Cap

- 4=inch diamater,

Bentonite Grout

Scheduls 40, PVC Casing

Rock Socket

Open Interval
3-inch dia. corehole

CSORPFORAYISON



Page 1 of 2
Well No. MW-2

WELL COMPLETTON LOG

Project Name: Morse Industrial

Project Number: 265-003-06-01
Well No. MW-2 - Log Recorded By _D. Holsten
Location __~60' West of Tank Completion Date __4/16/87

Drilling Method __HSA and NX Coring

Borehole Depth _38.3 ft. Borehole Diameter_6 3/4" - 5 5/8" -

3"

Materials:

Casing Diameter/Type __Sch. 40 PVC/Flush Threaded

Screen Diameter/Type/Slot Size __No Screen

Sand/Gravel No Pack

Bentonite Seal No Bentonite

< Grout 0-13.5°

Intervals:

Screen Interval N/A

Casing Interval __0-13.5'

Sand/Gravel Pack Interval _N/A

Bentonite Seal Interval N/A

Grout Interval 0-13.5'

Type of Surface Completion Above pround 6" 0 steel security casing

NOTES:

BJG-15

1031-02.bjg.5
I8 D-13



WELL CONSTRUCTION DIAGHAM

Location: Fmerson Power Transmission
Ithaca, New York

Well Number: MW-2

Protective Casing
with Locking Cap

+2.3 feat - r-——|

ground Surface 0.0 feet

Bantonite Grout
Overburdean
4-inch diamster,
. 7.0 fest Schadule 40, PVC Casing
e, e

8.5 feat —
Rock Sockat

13.5 feet — '

Bedrock lt————  Open Interval
3-inch dia. corehols
38.3 fest — L—

D-14



Page 1 of 2
Well No. MW-3-13

WELL COMPLETION LOG

Project Name: Emerson Power Transmission

Project Number: 215-004-36
Well No. MW-3s Log Recorded By __K. Makeig
Location Completion Date __4/21/87

Drilling Method __6-inch 0.D, Hollow Stem Auger

Borehole Depth __12.7 ft Borehole Diameter __6-inch

Materials:

Casing Diameter/Type _4-inch sch. 40 PVC

Screen Diameter/Type/Slot Size __4-inch sch. 40 PVC

Sand/Gravel coarse sand

Bentonite Seal _pellets

Grout Type I Portland cement/bentonite powder 6:1
Intervals:

Screen Interval 12.0 ft. to 4.0 ft.

Casing Interval 4.0 fr. to surface plus 2.5 ft. stick-up

Sand/Gravel Pack Interval _12.3 fr. to 3.0 ft.
Bentonite Seal Interval 12,7 ft, to 12.3 ft. and 3.0 ft. to 2.0 ft.

Grout Interval 2.0 ft. to surface

Type of Surface Completion Above ground 6-inch diameter steal guard pipe

NOTES :

BJG-15
1031-02.bjg.4 D-15



WELL CONSTRUCTION DIAGRAM

Location: Emerson Power Transmission
Ithaca, New York

Well Number: MW-3-13

Protective Casing
with Locking Cap

+2.52 feat — |

Ground Surface 0.0 feet

Bentonite Grout

2.0 feat —
Bantonite Pallet Sesl
3.0 feet —
S 4-1nch diameter,
4.0 fest — "=’ Schedula 40, PVC Casing
=
A
="
R
=" 4-inch diameter
Y .
Cverburden H: Schedule 40, i0-slot
Y- PYC Screen
e
‘-
i IR
TR N
A S )
.
=
= Sand Pack
.
=t
—
i
L T ]
]
1"
A
12.0 fest .-Z
N nam DY
12.3 fest =R
12.7 teat g E :
‘1 -
N

Bantonite Pellet Seal

Badrock

cCoORFSEATION
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Page 1 of 2
Well No. MW-3-31

WELL COMPLETION LOG

i Project Name: Morse Industrial

ﬂ Project Number: _ 265-003-06-01

i Well No. __MW-3 Log Recorded By __ D, Holsten
Location ___60’ SW of Tank _ Completion Date __4/20/87

Drilling Method _Auger and NX Coring

Borehole Depth _31 ft. Borehole Diameter __ 3 5/8'

Materials:

Casing Diameter/Type __4" Sch. 40 PVC, Flush Threaded

Screen Diameter/Type/Slot Size __N/A

Sand/Gravel N/A
Bentonite Seal N/A

Grout Type I Portiand Cement With 3% Powdered Bentonite

Intervals:

Screen Interval N/A

Casing Interval 0-21"'

Sand/Gravel Pack Interval _N/A

Bentonite Seal Interval N/A

Grout Interval 0-21"
Type of Surface Completion Above Ground
NOTES:
BJG-15

1031-02.bjg.3
D-17



WELL CONSTRUCTION DIAGRAM

location: Emerson Power Transmissicn
Ithaca, New York

Well Number: MW-3-31

Protective Casing
with Locking Cap

+2.52 feet — |—'-|

Ground Surface 0.0 fest

Bentonite Grout

4-inch diameter,
Schedule 40, PYC Casing

Dverﬁurdan
16.0 feet N\
Reck Socket
24.0 fest —
Bedrock
ot (pan Interval
3~inch dia. corehols
34.0 fest — i—

CORPBERATION
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Page 1 of 2

DIAN | Well No.MV3-100

- WELL COMPLETION LOG

Project Name: Emerson Power Transmission

Project ,Number: _215-004-01

Well No. MH—3=100 Log Recorded By R .T. Church
Location EPT Completion Date 7/8/88
Drilling Method air rotary thru bedrock, hollow stem auger thru soil
Borehole Depth 100.0 ft : Borehole Diameter 5 5/8 inches
Materials:

Casing Diameter/Type  2-inch 304 stainless steel

Screen Diameter/Type/Slot Size 2-inch 304 stainless 0.010 slot

Sand/Gravel med size sand

Bentonite Seal pellets

Grout type I Portland Cement and Bentonite Powder 6:1

Intervals:

f

Screen Interval 100 ft to 80 ft

Caging interval 80 ft to surface + 2.5 ft stickup

Sand/Gravel Pack Interval 100 ft to 77 ft

Bentonite Seal Interval 77 ft to 74 ft
Grout Interval 74 ft to surface

Type of Surface Completion protective casing with locking cap and footer
NOTES:

Rev., 8/86

D-19



WELL CONSTRUCTION DIAGRAM

Location: Emerson Power Transmission
lthaca, New York

Well Number MW-3~100

+ 2.5
Ground Surface 0.0’
Overburden
120
Bedrock
74.00 —
77.0°
80.0

Completed Depth 100.0°

NOT TO SCALE

Protective Steel
Casing with
Locking Cap

Grout

Bentonite Pellet Seal

2-~inch diameter, 304
Stainless Steel Casing
with Locking Cap

Sand Pack

2—inch diameter, 304
Stoninless Steel Screen
0.010-inch siot

D-20




Page 1 of 2
Well No MW-"3-15¢
cCORPOSRATION —

WELL COMPLETION LOG

Project Name: Emerson Power Trangmission
Project ,Number: _215-004-01

Well No. Md-3-153 (IF1-3-175) Log Recorded By R.T. Church
Location EPT Completion Date _8/12/87
Drilling Method - - See_notesg . -

Borehole Depth _Sée note : Borehole Diameter 5 5/8 inches
Materials:

Casing Diameter/Type 2-inch 304 stainless steel
Screen Diameter/Type/Slot Size 2-inch 304 stainless 0.010 slot

Sand/Gravel med size sand

Bentonite Seal pellets

Grout type I Portland Cement and Bentonite Powder 6:1

Intervals:

‘Screen Interval 150.0 £t to 130.5 ft

Casing interval 130.5 ff to snurface (strainlecs) 125 0 to gurface (PUC)

Sand/Gravel Pack Intervdl 175.0 ft to 152.0 ft + 150.0 fr to 128.5 ft

Bentonite Seal Interval 132, 0 f+ to 150,0 £t 4+ 128.3 f+ tn 12A.5 ft

Grout Interval _126.5 ft to surface

Type of Surface Completion protective casing with cnrb hox -
NOTES : Drilling method:

1. 6-inch ID temporary casing to top of bedrock
2. NX (3-inch) core of bedrock to 125 ft

3. Ream to 5 5/8-ipnch with tricone roller bir

Rev. 8/86
D-21



WELL CONSTRUCTION DIAGRAM

Location:

lthaca, New York

Well Number:

Ground Surface 0.0

Overburden
N 8.0"
Bedrock
125.0°

150.5°

Completed Depth 175.0°

NOT TO SCALE

5

A
ad

AT
Sasei,

T
“a
A,

q

MW-3—-150

-y

Emerson Power Transmission

Protective Steel Casing

e eSS SN SIS

e
i

T
iy

Grout

e

2-inch diameter, 304 Stainiess
Steel Casing with Cop

4-inch diameter
polyvinyt chioride |
{PVC) Casing

5-5/8—inch diameter corehole

Bentonite Pellet Seal

3—-7/8~inch diameter corehole

Sand Pack

2—inch diometer
304 Stainless Steel
Screen, 20—feet long

Bentonite Pellet Seal

3—inch diameter corehole
Backfillad with cuttings
and Sand Pack
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Page 1 of 2
Well No. MW-4

WELL COMPLETION LOG

Project Name: Morse Industrial
Project Number: 265~003-06~01

Well No. _ Mw-14 Log Recorded By _ K. Makeig
Location Upgradient Completion Date 4/22/87
Brilling Method Auger and NX Coring

Borehole Depth 42 ft. Borehole Diameter 3!
Materials:

Casing Diameter/Type _ 4" Sch. 40 PVC, Flush Threaded

Sereen Diameter/Type/Slot Size  N/A

Sand/Gravel N/A

Bentonite Seal N/A

Grout Type I Portland Cement With Powdered Bentonite 65:1

Intervals:

Screen Interval N/A

Casing Interval 0-12'

Sand/Gravel Pack Interval N/A

Bentonite Seal Interval N/&

Grout Interval 0-12"

Type of Surface Completion Above ground 6" steel guard pipe

NOTES: *Borehole deepened to 47 ft. during Stage 2

BJG-15
1031-02.bjg.5
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WELL CONSTRUCTION DIAGRAM

location: Emerson Power Transmission
Ithaca, New York

Well Number: MW-4

Protective Casing
with Locking Cap

+2.9 feet — h__i

Bround Surface 0.0 feat

Bentonite Grout

Qverburden
4-inch diaxeter,

7.0 feet Schedule 40, PVC Casing

777

Rock Socket

|
I

12.0 feat

e———— Opan Interval
Badrgck 3-inch dia. corehole

Note:
Original depth of open
interval was 42.0 feet.
Oeapened to 47.0 fest
on 8/10/689 to abtain
bedrock sampla for chemical
analysis.

47.0 fest g
{Ses Note)
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Page 1 of 2

DIAN Well No. Mi-5-25

KRPORATION

WELL COMFLETION LOG

Project Name: Emerson Power Transmission

Project Number: 215-004-01
Well Wo. MW-5-25 Log Recorded By . p. Suocosg
Location EPT Completion Date 7/1a/81
Drilling Method hollow stem auger
Borehole Depth 11.8 £t : Borehole Diameter 8 1/4 to 11.8 inches
Materials:

Casing Diameter/Type 2—inch stainless steel 304
Screen Diameter/Type/Slot Size 2_ji,.1 30/ gctainle 0010 o1

Send/Gravel _ coarse sand

Bentonite Seal pellets

Grout type I Portland Cement and Bentonite Powder 6:1

Intervals:

'Screen Interval 3+ ft to 11.6 ft

Casing interval Q.3 ft to 3.5 ft
1 3.0 £t to 11.8 ft

Sand/Gravel Pack Interva

Bentonite Seal Interval 1.7 ft to 3.0 ft

Grout Interval 1.7 ft to 0.7 ft

Type of Surface Completion §—ipnch flush mount steel protective manhole w/can

NOTES:

Rev. 8/86
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WELL CONSTRUCTION DIAGRAM

Location: Emerson Power Transmission
lthaca, New York

Weli Number MW—-5-25

8—inch diameter
Manhole Cover

Ground Surface 0.0
0.3 — ! Protective Steei Casing
2=inch diameter
schedule 05
Stainless Steel
Casing with Cap
17 — Wl Grout
Bentonite Pellet Seal
3.00 — p=4
" % "
M. Y
3.6 — .t
Overburden P Sand Pack
_;.';_' =, 2—inch diameter
- w schedule 05
. e Stainleas Steel Screen
e o 0.010—inch alot
11.6" 3 =P
Completed Depth 1190 \L1oE5
Bedrock

N /

/

NOT TO SCALE
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Page 1| of 2
Well No.W-5-40

WELL COMPLETION LOG

Project Name: Emerson Power Transmission

Project ,Number: _215-004-0]

MW=5-40
Well No. Log Recorded By R.T. Church
Location EPT Completion Date _%/i; /ag
Drilling Method air rotary thru bedrock, hollow stem auger thru soil
Borehole Depth _ 40.3. ft :Borehcle Diameter 3 inches
Materials:

Casing Diameter/Type _ s-inch 304 stainless steel
Screen Diameter/Type/Slot Size . OPen hole -
Sand/Gravel

Bentonite Seal

Grout type I Portland Cement and Bentonite Powder 6:1

Intervals:

tScreen Interval open hole 40.3 ft to 17.3 ft

Casing interval _17.3 ft to 0.4 ft
Sand/Gravel Pack Interval
Bentonite Seal Interval

Grout Interval 17.3 ft to 0.4 ft

Type of Surface Completion protective . curh bhox with 2-ipch stickun

NOTES:

Rev. 8/86
D-27



" WELL CONSTRUCTION DIAGRAM

Location: Emerson Power Transmission
lthaca, New York

Weil Number MW—5—-40

8-inch Manhoie Cover

Ground Surface 0.0
0.3 —
Overburden
/
é
/
: /
12.3 %
Bedrock /
/
%
/
/)
%
17.3 —dd e
Completed Depth 40.3° —— —

NOT TO SCALE

Protactive Steei Casing

4—Inch diometer, 304
Staniniess Steel Casing
with Water—tight,
Locking Cap

Bentonite Grout

«—— Rock Socket

Open Interval
3—inch diameter
corehole
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Well No. MW-5-100

WELL COMPLETION LOG

Project Name: Emexrson Power Transmission

Project Number: 215-004-36

Well No. MW-5-100 Log Recorded By __R.T. Church

Location _Upgradient of fire reservoir Completion Date _ 8/11/89

Drilling Method __NX core and 5 5/8" tri-cone roller
Borehole Depth _100.0 ft. Borehole Diameter _5 5/8 inches

Materials:

Casing Diameter/Type _ 2-inch stainless steel type 304

Screen Diameter/Type/Slot Size 2-inch type 304 stainless steel, 10 slot

Sand/Gravel Coarse sand

Bentonite Seal Pellets

Grout Type I Portland cement/bentonite powder 6/1
Intervals:

Screen Interval 99.0' to 79.0'

Casing Interval 79.0' to 0.8’

Sand/Gravel Pack Interval 9%.0' to 76.0'
Bentonite Seal Interval 76.0"'" to 73.0'

Grout Interval 73.0' to 1.0 ft.

Type of Surface Completion 6-inch manhole over locking expandable plug

NOTES: 1 foot of rock cuttings settled in bottom of hole before installing

_well,

BJG-13

1012-01.bijg.2
IE D-29



NOT TO SCALE

WELL CONSTRUCTICON DIAGRAM

Location: Emerson Power Transmission

Ithaca,

New York

Well Number: MW-5-100

Groung Surface

6-inch Manhole
Curb 8ox

Overburden
12.0 feet

Bedrock

73.0 feet
76.0 feet

79.0 feet

899.0 feet

100.0 feet

Protective Steel Casing

Graut

2-inch, type 304
Stainless Steel Casing

with water tight
locking cap

Bentonite Seal

2-inch, type 304 Stainless
Steel, i{0-slot Screen

Sand Pack

Bedrock Cuttings

D-30
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DIAN Well No. MW-6-25

WELL COMPLETICN LOG

Project Name: _Emerson Power Transmission

Project Kumber: __215-004-01

Well No. MiW-6-25 Log Recorded By R.T.Church
Location EPT Completion Date 7/14/88
Drilling Method _hgllmtem aucer

Borehole Depth 11.0 ft : Borehole Diameter 6 1/4 inch
Materials:

NOTES:

Casing Diameter/Type _o_inch 304 stainless steel schedule §

Screen Diameter/Type/Slot Size 2-inch 304 stainless 0.010 slot

Sand/Gravel coarse sand

Bentonite Seal pellets

Grout type I Portland Cement and Bentonite Powder 6:1

Intervals:

f

‘Screen Intervalll.0 ft to 4.0 ft

Casing interval _ 4.0 ft to surface

Sand/Gravel Pack Interval 11.0 ft to 3.5 ft

Bentonite Seal Interval 3.5 ft to 1.5 ft

Grout Interval 1.5 £t to surface

Type of Surface Completion 2.5 ft stickup, protective casing with locking cap

D-31
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WELL CONSTRUCTION DIAGRAM
Location: Emerson Power Transmission
lthaca, New York

Well Number MW—6—-25

Protective Steel
, Casing with
+ 235 Locking Cap

Ground Surface 0.0’

Grout

2—inch diometer, 304
Stainless Steel Casing
with Locking Cap

1.8

Bentonite Pellet Seat

3.5
Overburden - R
4.0° — e
<) "-77 Sand Pack
o 2-inch diameter, 304
L] Staninless Steel Screen
0.010-inch slot
- 7—feet long
11.0° 2
T il
Bedrock
s
NOT TO SCALE

CORFSRATION
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RADIAN Well No.MW-6-40

WELL COMPLETION LOG

Project Name: __FEmersan Power Transmission

215-004~01

Froject Number:

Well No. MW=-6-40 Log Recorded By W.P. Sugg

Location EPT Completion Date 7/11/88

Drllling Method tri=cone xollex thru bedrock, hollow:

Borehole Depth 38.9 ft : Borehole Diameter 3 inches to 38.9 ft
Materials:

Casing Diameter/Type _4-inch 304 stainless steel to 13.9 ft

Screen Diameter/Type/Slet Size _ open hole
Sand/Gravel

Bentonite Seal

Grout Type I Portland Cement and Bentonite Powder 6:1l

Intervals:
{
Sereen Interval

Casing interval +1.1 ft to 18,9 ft

Sand/Gravel Pack Interval

Bentonite Seal Interval
Grout Interval 0.0 ft to 18.9 ft

Type of Surface Completion protective casing and locking cap with footer

NOTES:

Rev. 8/86
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- WELL CONSTRUCTION DIAGRAM‘

Location: Emerson Power Transmission

ithaca, New York

Well Number MW —-6—40

2.5 —

Ground Surface 0.0’

Overburden

Bedrock

A .-

Completed Depth 38,8 _

NOT TC SCALE

-+—-——— Pratective Casing

with Locking Cap

4—inch diameter, 304
Staniniess Steel Casing
with Water—tight,
Locking Cap

Bentonite Grout

Rock Socket

Open Interval
3—~inch diameter
corehole
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Well No,MW- &-100

WELL COMPLETION LOG

Project Nawme: Emerson Power Transmission

Project ,Number: _215-004-01

Well Ne. MW-6-100 Log Recorded By R.T. Church
Location EPT Completion Date _ //25/88
Drilling Method air rotary thru bedrock, hollow stem auger thru soil
Borehole Depth 100. ft : Borehole Diameter 5 5/8 inches
Materials:

Casing Dismeter/Type _ 2-inch 304 stainless steel

Scereen Diameter/Type/Slot Size 2-inch 304 stainless 0.010 slot

Sand/Graveal coarse sand

Bentonite Seal pellets

Grout type I Portland Cement and Bentonite Powder 6:1

Intervals:

{
Screen Interval 99.5 ft tp 79.5 ft .

Casing interval 79.5 ft to surface + 2.5 ft stickup

Sand/Gravel Pack Interval 99.5 ft to 76.5 ft

Bentonite Seal Interval /6.5 ft to 73.0 ft

Grout Interval 73.0 £t to surface

Type of Surface Completion _protective casing with locking cap and footer

NOTES:

Rev.

D-35
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WELL CONSTRUCTION DIAGRAM

Location: Emerson Power Transmission
lthaca, New York

Well Number MW—-6—100

Protective Steel
Casing with
Locking Cap

+ 2.5 ——

Ground Surface 0.0’
Overburden Grout
Bedrock
73.0 —
Bentonite Peilet Seal
75.8 —
2—inch diameter, 304
L o Stainless Steel Casing
785" — M B with Locking Cap
-q--— Sand Pack
oy = 2-inch diameter, 304
[ s Staninless Steel Screen
= 0.010—inch slot
s9.5'— |[EEH-
o b
Completed Depth 100.0" —

NOT TO SCALE

CORPFARATION
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Well No.MW- 7740
CORPORAYION -

WELL COMPLETION LOG

Project Name: Emerson Power Trapsmission

Project ,Number: _215-004-01

Well No. Hi-7-40 Log Recorded By R T  Church
Location EPT Completion Date _ 7/79/8R
Drilling Methed air rotary thru bedrock, hollow stem auger thru soil
Borehole Depth _ 38.0  ft : Borshole Diameter __ 3 inches
Materials:

Cssing Diameter/Type &4 '—-inch 304 stainless steel

Screen Diameter/Type/Slot Size open hole .

Sand/Gravel

Bentonite Seal

Grout type I Portland Cement and Bentonite Powder 6:1
Intervals:

{
Screen Interval gpen hole from 38.0 €t to 18,0 ft

Casing interval 18.0 ft to surface + 2.0 ft stickup

Sand/Gravel Pack Interval
Bentonite Seal Interval

Grout Interval 18 . 1 ft to aurface

Type of Surface Completion _protective casing with locking cap and footer
NOTES:

Rev. 8/86
D-37 '



" WELL CONSTRUCTION DIAGRAM

Location: Emerson Power Transmission
lthaca, New York

Well Number MW—7—-40

——— Protective Casing

Ground Surface 0.0° y i
?é - %‘ 4—inch 304 Stainless

Overburden g é m
N

é g Bentonite Grout
s ) 0
n
1

><>/ é é Rock Socket
we L

~«—— Open Interval
3—inch diameter
corehole

. Completed Depth 38.0

NOT TO SCALE
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RADIAN Well No. MW-8-40

WELIL, COMPLETION LOG

Project Name: Emerson Power Transmission

Project Number: 215-004-01
Well No. MW-8-40 Log Recorded By Church/Sugg
Location EPT Completion Date 7/13/88

Drilling Method Tricone roller thru bedrock, hollow stem auger thru soil

Borehole Depth 43,2 ft : Borehole Diameter 3 inches to 43.2 ft
Materials:
Casing Diameter/Type 4-inch 304 stainless steel
Screen Diameter/Type/Slot Size open hole
Sand/Gravel _
Bentonite Seal
Grout type T Portliand Cement and Bentonite Powder 6:1
Intervals: R
fScreen Interval
Casing interval 0.2 ft to 17.1 ft

Sand/Gravel Pack Interval

Bentonite Seal Interval
0.5 ft to 17.1 ft

Grout Interval

Type of Surface Completion __ g-inch flush mount manhole w/watey tieht 1id
NOTES:

Rev. 8/86
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WELL CONSTRUCTION DIAGRAM

Location: Emerson Power Transmission
lthaca, New York

Well Number MW~8-40 8—inch Manhale Cover

Ground Surface 0.0’
0.3 — Protective Steel Casing
4—inch diameter, 304
Staninless Steel Casing
Overburden with Water—tight,
Locking Cap
Bentonite Grout
7
12.1° %
Bedrock ?
/
24——“— Rock Socket
17,1 — U —é

g Open Interval
3—inch diometer
corehole

Completed Depth 43.2° — L—
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Page 1 of 2
Well No. MW-9-40

WELL COMPLETION LOG

Project Name: Copeland

Project Number: 215-004-36
Well No. _MW-9-40 Log Recorded By _ P.T. LeClair
Location EPT Completion Date __ 8/22/89

Drilling Method _ NX core barrel and tri-cone holler thru bedrock., hollow stem

auger thru soil
Borehole Depth __40.0 ft Borehole Diameter 3-inch

Materials:
Casing Diameter/Type __4-inch 304 stainless steel

Screen Diameter/Type/Slot Size __ 3-inch_open hole
Sand/Gravel

Bentonite Seal

Grout Type T Portiand cement/bentonite powder 6:1

Intervals:

Screen Interval Open hole 7.5 ft. to 40.0 ft.

Casing Interval 0.5 ft, to 7.5 ft.

Sand/Gravel Pack Interval

Bentonite Seal Interwval

Grout Interval 0.5 fr. to 7.5 ft.

Type of Surface Completion flush mounted protective curb box

NOTES:

BJG-13
1012-01.bjg.4 - D-41



WELL CONSTRUCTION DIAGRAM

Location: Emersaon Power Transmission
Ithaca, New York

Well Number: MW-9-40

E-1nch Manhole
Curb Box
Groung Surface

Overburden 0.9 feet —
2.5 feet

Protective Steel Casing

4-inch dia., type 304
Stainless Steel Casing
with water-tight
locking cap

i e

7.5 feet - T r

Cement/Bentonite
Grout

Aock Spcket

Bedrock

——-— (Open Interval
3-inch Diameter
Corehole

40.0 feet — hJ

NOT TD SCALE
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Well No. MW-$-100

WELL COMPLETION LOG

Project Name: Emerson Powey Tyansmission

Project Number: 215-004-36
Well No. MW-9-100 Log Recorded By _R.T. Church
Location Cavuga Street and access road Completion Date __8§/18/89

Drilling Method __ Size NX core barrel and 5 5/8" tri-cone roller

Borehole Depth _101.0 ft . Borehole Diameter 5 5/8'

Materials:

Casing Diameter/Type __2-inch type 304 stainless steel

Screen Diameter/Type/Slot Size 2-inch, 304 stainless steel, 10-slot

Sand/Gravel Coarse sand
Bentonite Seal Pellets
Grout Type I Portland cement/powder bentonite 6:1

Intervals:

Screen Interval 100.0' to 80.0"

Casing Interval 80.0’ to 0.8’
Sand/Gravel Pack Interval _100.0' to 76.5'

Bentonite Seal Interval __76.5' to 73.0¢

Grout

Type of

NOTES:

Interval 73.0° to 0.9’

Surface Completion 6-inch manhole over locking expandable plug

1 ft. of rock cuttings settled to bottom of borehole before

installing well

BJG-13
1012-01.

big.3
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WELL CONSTRUCTION OIAGRAM

Locatiaon: Emerson Power Transmission
Ithaca, New York

Well Number: MW-9-100

8~inch Manhple
Curb Box
Ground Surface

Overburden 2.5 feet Protective Steel Casing
el .o TEEL

2-inch, type 304
Stainless Steel Casing

with water tight
locking cap

Bedrock
Grout

i
N
\
N
N
\
S
\
% |
N
N

73.0 feet
76.5 feetx

AN Bentonite Seal
BO.O feet ;.
] Sand Pack
'Ee4——— 2-inch, type 304 Stainless
100.0 feet— ﬁﬁ igﬁ Steel, 10-slot Screen
\ 4
101.0 feet = Bedrack Cuttings

NOT TO SCALE
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Well No. MW-10-40

WELL COMPLETION 10OG

Project Name: Emerson Power Transmission

Project Number: 215-004-36
Well No. __MW-10-40 Log Recorded By __P.T. LeClair
Location __EPT Completion Date __ 8/24/89

Drilling Method NX core barrel and tri-cone roller thru bedrock. hollow stem

auger thru soil
Borehole Depth __40.0 ft Borehole Diameter __3-inch

Materials:

Casing Diameter/Type __4-inch type 304 stainless steel

Screen Diameter/Type/Slot Size 3-inch open hole

Sand/Gravel

Bentonite Seal

Grout Type I Portland cement/bentonite powder 6:1

Intervals:

Screen Interval Open hole 11.0 ft to 40.0 ft

Casing Interval 0.5 ft. to 11.0 ft.

S8and/Gravel Pack Interval

Bentonite Seal Interval

Grout Interval 0.5 f£, to 11.0 ft.

Type of Surface Completion flush mounted protective curb box

NOTES:

BJG-13 D-45



WELL CONSTRUCTION DIAGRAM
Location: Emerson Power Transmission
Ithaca, New York

Well Number: MW-10-40

8-inch Manhole Cover

Ground Surface
0.5 feet —

-

Protective Steel Casing
Overburgen

6.0 feet

4-inch dia., type 304
Stainless Steel Casing
with water-tight
locking cap

11.0 feet—

Cement/Bentonite
Grout

VrrE77777e
R

Hock Socket

Bedrock
—— (pen Interval
3-~inch Diameter
Corehole

40.0 feet — Lud

NOT TO SCALE

RARIAN
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Well No. MW-11-40

WELL COMPLETION LOG

Project Name: Emerson Power Transmission

Project Number: 215-004-36
Well No. My-11-40 Log Recorded By _P. T . LeClair
Location __ EPT ' Completion Date _ 8/25/89

Drilling Method ND4X core barrel and tri-cone roller thru bedrock, hollow stem

auger thru soil

Borehole Depth _ 40.0 ft Borehole Diameter __3-inch

Materials:

Casing Diameter/Type __4-inch type 304 stainless steel

Screen Diameter/Type/Slot Size __3-inch open hole
Sand/Gravel

Bentonite Seal

Grout Type I Portland cement/bentonite powder 6:1

Intervals:

Screen Interval Open hole 23.0 ft. to 40.0 ft.

Casing Interval 0.9 ft to 23.0 ft.

Sand/Gravel Pack Interval

Bentonite Seal Interval

Grout Interval 0.9 ft to 23.0 ft.

Type of Surface Completion flush mounted protective curb box

NOTES :

BJG-13
1012-01.bjg.6 D-47



WELL. CONSTRUCTION DIAGRAM

Location:

Well Number:

Ground Surface

Emerson Power Transmissiaon
Ithacs,

New Yark

MW-11-40

-

0.90 feet—

Dverburden

18.0 feet

23.0 fegt—

Bedrock

R

| TITTITITTIIIIIIIIII It

40.0 feet —

NOT TO SCALE

with water-tight
locking cap

Cement/Bentonite
Grout

Rock Socket

Open Interval
3-inch Diameter
Caorehole

8-inch Manhole Cover

Protective Steel Casing

4-inch dia., type 304
Stainless Steel Casing

D-48
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Page 1 of 2 .
Well No.MW- ¥3-25
CORPORATION -

WELL COMPLETION LOG

Project Name: Emerson Power Transmission
Project ,Numt~r: _215-004-01

Well No. MW-13-25 Log Recorded By R.T. Church
Location EPT Completion Date _7/15/E8
Drilling Method Cricone thru bedrock, hollow stem auger thru soil
Borehole Depth _ 18.3 f£ : Borahole Diameter 5 5/8 inches
Materials:

Casing Dismeter/Type _ 2-inch 304 stainless steel

Screen Diameter/Type/Slot Size 2-inch 304 stainless 0.010 slot

Sand/Gravel coarse sand

Bentonite Seal pellets

Grout type I Portland Cement and Bentonite Powder 6:1
Intervals:

{

Screan Interval 18 ft to 8 ft

Casing interval 8 ft to 0.5 ft

Sand/Gravel Pack Interval 2 f+ to & ft

Bentonite Seal Interval 6 ft to 4 ft
4 ft to 0.75 ft

Grout Interval

Type of Surface Completion curb box

NOTES:

Rev. B8/86
D-49



WELL CONSTRUCTION DIAGRAM

Location: Emerson Power Transmission

Ilthaca, New York

Well Number MW—13-235

8-—inch diometer
Manhole Cover

Ground Surface 0.0’
0.3 — Protective Steel Casing
—— 2-—inch diameter
schedule 05
Stainless Steel
Overburden Casing with Cap
4.00 - Grout
Bentonite Pellet Seal
6.0" — &= &
Tay LD
LN :. g
4 Sand Pack
-l 2—inch diameter, 304
o Staoninless Steel Screen
S ‘_._:' 0.010~inch slot
13.0 " o
e e e . e p———
Bedrock o
.." //‘
Completed Depth 18.3’ -

NOT TO SCALE
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Page 1 of 2
RADIAN Well No, MW-15-40

CORPORATION

WELIL, COMPLETION LOG

Project Name: Emerson Power Transmission

Project Number: 215-004-01
Well No. MW-15-40 rog Recorded 3y H.P.Sus
Location EPT Completion Date 7/14/88
Drilling Method __ ;yicone raller thru hedrock, hollow stem anger thry soil
Borehole Depth 38.2 ft :Borehole Diameter 3 inches to 38.2 ft
Materials:

Casing Diameter/Type 4-inch 304 stainless steel

Screen Diameter/Type/Slot Size Open hole

Sand/Gravel

Bentonite Seal

Crout type I Portland Cement and BentonitePowder 6:1

Intervals:
f
Screen Interval

Casing interval 0.3 fr to 18.7 ft

Sand/Gravel Pack Interval

Bentonite Seal Interval
Grout Interval 0.5 ft to 18.7 ft

Type of Surface Completion 8-inch flush mount manhole w/ water tight seal

NOTES:

Rev. 8/86

D-51



WELL CONSTRUCTION DIAGRAM

Location: Emerson Power Transmission
lthaca, New York

Well Number MW—15-40
) 8—inch Manhole Cover

Ground Surface 0.0’ :
0.3 — ; Protective Steel Casing
I
)
,‘ 4—inch digmeter, 304
/ Staninieas Steel Casing
f with Water—tight,
% : Locking Cap
Overburden ?
) /
; Bentonite Grout
/
/
7
13.3 %
Bedrock f
7
g Rock Socket
//
18.7" — A
t—————— (Open Interval
3—inch diometer
corehole
Completed Depth 3820 — =/

NOT TO SCALE

COANPOEATION
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ADIA Well No. MW-16-100

WELL COMPLETION LOG

. Emerson Power Transmission
Project Name:

Project Number: __215-004-01

Well No. MW-16-100 Log Recorded By R.T. Church
Location EPT Completion Date 8/2/88
Drilling Methoed tricome roller thru bedrock, hollow stem auger thru soil
Borehole Depth 100 ft : Borehole Diameter 5 5/8 inches
Materials:

Casing Diameter/Type 2-inch 304 stainless steel schedule 5
2-inch 304 stainless steel 0 .01 slot

Screen Diameter/Type/Slot Size

Sand/Gravel coarse sand

Bentonite Seal _ pellets
type I Portland Cement and Bentonite Powder 6:1

Grout

Intervals:
i
Secreen Interval 100 ft to 80 ft

Casing interval _ 80 ft tp surface + 2.5 ft stickup
Sand/Gravel Pack Interval _ 100 ft to 78 ft

Bentonite Seal Interval 78 ft to 75 ft

Grout Interval 75 ft to surface

Type of Surface Completion protective casing with locking cap

NOTES 3

Rev. B/86
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WELL CONSTRUCTION DIAGRAM

Location: Emerson Poer Transmission
Ithaca, New York

Well Number MW~16~100

Protective Steel
Casing with
Locking Cap

+2.5 ——
Ground Surface 0.0’
Overburden
10.0°
L e
Badrock
75.0' —

Bentonite Pelist Sedl

78.00 — [ |
, 4-————-— 2—inch diameter, 304
\‘ 80.0° — T Stainless Steel Casing
/ “ 2 with Locking Cap
JES]fi——— Sand Pack
=" 2-inch diameter, 304
ot = It Staninless Steel Screen
R g : 0.010—inch siot
';.-' ;.:'.
Completed Depth  100.0' — L= 2= 2k

NOT TO SCALE

CORFPORATYION
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Page 1 of 2
RADIAN Well No. MW-17-40

CORPORATYTION

WELL COMPLETICN LOG

Project Name : Emerson Power Transmission

Project Number: 215-004-01
Well No. MW-17-40 Log Recorded By _ R.T. Church
Location EPT Completion Date __ 7/27/88
Drilling Methad tricone roller thru bedrock, hollow stem auger thru soil
Borehole Depth 47.9 ft : Borehole Diameter 3 inches
Materials:

Casing Diameter/Type _ 4-inch 304 stainless steel schedule 40

Screen Diameter/Type/Slot Size
Sand/Gravel

Bentonite Seal

Grout type I Portland Cement and Bentonite Powder 6:1

Intervals:
{
Screen Interval

Casing interval 37.9 £t tp 0.5 ft

Sand/Gravel Pack Interval

Bentonite Seal Interval

Grout Interval 37.9 ft to 0.5 ft
Type of Surface Completion curb box
NOTES:

Rev., 8/86
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- - WELL CONSTRUCTION DIAGRAM

Location: Emerson Power Transmission
Ithaca, New York

Well Number MW-17-40

8—inch Manhole Cover

Ground Surface 0.0’
0.3 — Protective Steel Casing
4—inch diameter, 304
Staninleas Steel Casing
Overburden with Water—tight,
Locking Cap
Bentonite Grout
32.9 - .
- /
.Bedrock
Rock Socket
379" - -
le———  Open Interval
3—inch diameter
corehole
Completed Depth 479" —

NOT TO SCALE

CERPBEATION
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APPENDIX E - GEOPHYSICAL BOREHOLE LOGGING

Borehole geophysical logs are used to investigate subsurface lithology,
bedrock porosity, and fluid chemistry. Borehole geophysical logs were acquired for
most of the EPT monitoring wells that penetrated bedrock. For monitoring wells
where bedrock was not cased, the logs acquired consisted of caliper logs, gamma logs,
neutron logs, density logs, temperature logs, fluid conductivity logs, resistivity logs,
resistance logs, and spontaneous potential logs. Gamma and neutron logs were
acquired in monitoring wells where bedrock was cased and screened {MW-6-100 and

MW-16-100).

A brief description of the general characteristics of each type of
geophysical log acquired during this program is given in Section E.1 of this Appendix.
Additional details regarding geophysical log information are available in standard texts,
such as Keys and MacCary (1971).! Copies of the logs acquired during Stage 1 are
provided at the end of this Appendix. A discussion of the results and an analysis of
the logs acquired during the Stage 1 Investigation are presented in Section E.2 of this

Appendix.

1Keys, W. Scott and LM. MacCary. 1971. Chapter E1 - Application of Borehole Geophysics to
Water-Resources Investigations. Book2: Techniques of Water-Resources Investigations of the United States
Geological Survey. Arlington, Virginia: United States Geological Survey.
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E.l BOREHOLE LOG DESCRIPTION

E.1.1 Caliper Log

The caliper log is a record of the measurement of the diameter of the
borehole. Most caliper devices include one to four arms that act as points of contact
inside the borehole to provide a measure of the average borehole diameter. A 3-arm
caliper device with an 0.1 inch resolution was used to measure borehole diameters for
this investigation. This device detects any changes in borehole diameter greater than
0.1 inch. Because each arm of this device is 0.375 inches in diameter, porosity para-
meters (e.g., fractures) that do not produce a borehole change in excess of 0.1 inch

will only be detected if they span a vertical distance exceeding 0.375 inches.

Borehole diameter is generally interpreted as an indication of rock
hardness (an index to rock types) or as an indication of fractures or other macroscopic
porosity. The log is usually plotted to show borehole diameter increasing to the right.
Softer rock is generally indicated by an enlarged borehole relative to the borehole
diameter of harder rock; thus, soft rock will appear as a line plotted to the right
approximately equal to the vertical thickness of the soft rock. Fractures or other
macroscopic porosity are generally indicated as an abrupt enlargement of the borehole;

thus, fractures will appear as abrupt "kicks" to the right on the caliper logs.

E-2



E.1.2 Gamma Log

The gamma log is a record of the natural gamma photon radiation
emitted by the subsurface materials. An increase in radiation response is plotted to
the right. The source of natural gamma radiation in rocks and soils is radioactive
decay of potassium, uranium, and thorium. Because these elements preferentially
concentrate in specific minerals such as clay minerals and feldspars, the gamma log is
a record of the concentration of such minerals. In sedimentary rocks and soils, the
gamma log is generally interpreted as an indicator of the amount of clay minerals
present or as an index of "shale." Thus, shale beds will appear as "kicks" to the right

and non-shale (e.g., sand or limestone) beds as "kicks" to the left on the gamma logs.

E.1.3 Neutron Log

The neutron log is a record of the hydrogen ion content of the rocks,
soils, and fluids in the subsurface. The log is produced using an active device that
radiates short-lived neutrons into the borehole and then records the borehole response
using a detector that records, or counts, neutrons per second. Because hydrogen ions
absorb neutrons, the greater the hydrogen ion content of the borehole, the more
neutrons that are absorbed, and the lower the count rate recorded on the neutron
logs. Hydrogen ions may occur in the borehole environment either as free water, in

which case the neutron log indicates the amount of water-filled porosity; or as
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mineral-bound water present in clay minerals or gypsum, in which case the neutron

log indicates the concentrations of these minerals.

Proper interpretation of neutron logs requires simultaneous analysis of
the corresponding gamma logs. High natural gamma response correlated with low
neutron counts per second (apparently high neutron porosity)' indicates shale. Low
natural gamma response correlated with low neutron counts per second indicates

water-saturated, porous, non-clayey rock, such as sandstone, siltstone, or limestone.

E.1.4 Density Log

The density log (also known as the gamma-gamma log) is a record of
the electron density of the subsurface. It provides a record of the variation in
éubsurface bulk density in grams per cubic centimeter (g/cc). The log is produced by
using an active device that radiates gamma photons into the borehole environment
and senses the response as gamma counts per second. Because gamma photons are
absorbed by electrons, an increase in the electron density results in greater gamma
photon absorption and lower counts per second. Lower counts imply higher bulk

density and higher bulk density implies lower porosity.

A high resolution density device was used during the EPT investigation.
This device detects the average density of a cylinder of rock approximately 0.5 inches

high and 1 inch in diameter, providing a resolution of approximately 0.01 g/cc. Iden-
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tification of a fracture would require a change in density of at least 0.05 g/cc. This is
essentially equivalent to an ideal planar fracture cutting through the borehole, having

an aperture of approximately 0.6mm.

The density log is plotted directly as density in grams per cubic
centimeter (g/cc), which increases to the left. In the logs prepared for this
investigation, more porous rocks are indicated as "kicks" to the right. A standard

formula is used to calculate subsurface porosity based on the log-derived density.

E.1.5 Temperature Log

The temperature log is a record of the variation in temperature of the
borehole fluids. Temperature logs may be acquired in cased boreholes to investigate
various attributes of well construction. In uncased boreholes, temperature logs are
used to investigate the depths at which fluids may be entering or leaving the borehole.
Such locations generally correspond to fractures; hence, temperature logs may be used

to identify water-transmitting fractures in the borehole.

E.1.6 Fluid Conductivity Log

The fluid conductivity log is a record of the variations in subsurface fluid
conductivity with depth in the borehole. For this investigation, fluid conductivity was

measured using a device that records resistivity in ohms per meter. Fluid resistivity
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and conductivity are inversely related, and the logs produced can be interpreted as
either conductivity (whibh increases to the left) or resistivity (which increases to the

right).

Fluid conductivity logs may be used to investigate ground-water
chemistry. Conductivity is directly related to dissolved ion content; thus, fresher
ground water is less conductive than salty ground water. Additionally, various non-
aqueous phase liquids, such as oils or chlorinated solvents, may have a conductivity
substantially different from ground water, which allows identification of the phase

interface.

E.1.7 Electrical Log

The three electrical logs that may be used include spontaneous potential
(SP) logs, resistance logs, and resistivity logs. The spontaneous potential instrument
records the natural electrical potential of the borehole environment. It is generally
not usable in environments in which subsurface fluids consist of fresh water (as in this
investigation) (Keys and MacCary, 1971). Resistance and resistivity logs are acquired
using active instruments that transmit an electrical current into the borehole and then
record the electrical response. These two devices measure similar parameters, but the
resistance device generally produces a log with a greater vertical resolution than that
produced by the resistivity device. Both of these logs provide information on the

borehole fluids as well as on the mineralogy of the rock; thus, proper interpretation of
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these logs requires simultaneous analysis of other logs, such as the gamma logs.
Generally, clay minerals have characteristically low resistivity and low resistance
signatures. Thus, shales may be recognized by high natural gamma response and low

resistivity or resistance.
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E.2 BOREHOLE LOG ANALYSIS

The borehole geophysical logs obtained during the Stage 1 Investigation
were analyzed by the same Radian geologist who analyzed the rock cores obtained
from boreholes, providing a context within which to interpret the logs, as well as
providing direct correlations with observations (or "ground truth") regarding the
subsurface environment that the borehole logs represent. The log suite from each
borehole was annotated w1th information obtained from the core logs, such as data
related to the position and nature of fractures. This core log information was
compared to each borehole geophysical log to allow accurate interpretation of a log
response or recognition of a log signature of a particular borehole feature. A

discussion of this analysis is provided in the following sections.

E.2.1 Lithology

Observations of the core reveal that the bedrock is a homogenous, thin-
bedded, gray, well-cemented siltstone that lacks macroscopic matrix (intergranular)
porosity and that has abundant macroscopic fracture porosity. Variations in grain size
can be seen in samples of core, but are generally only apparent by the fissile character

displayed by certain beds (See Appendix C).

The gamma logs acquired for the various monitoring wells confirm the

observations made of the cores. These logs also reveal a record of subtle lithologic
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variations in the rock more detailed than that which can be obtained from core analy-
sis alone. The gamma 1ogs of MW-3-150 and MW-6-100 reveal that a clay-poor
siltstone bed approximately 3 feet thick can be correlated between the boreholes.

Correlations of this nature cannot be made based on the core logs.

E.2.2 Porosity

Analysis of borehole geophysics provides an alternative to core
observations in evaluating the porosity of bedrock. The most useful logs for
investigating porosity are the gamma, neutron, and density logs. A combination of
gamma and neutron logs are used to indicate which portions of the rock contain
water-saturated porosity, while the density logé are used to calculate a theoretical

average porosity value for the rock.

Gamma logs acquired in MW-17-40 were used to examine differences in
porosity between the overburden and the bedrock. The gamma response of the
overburden (around MW-17-40) was substantially less than that of the bedrock,

indicating that the overburden contains substantially greater porosity than the bedrock.
E.2.3 Fractures

The presence of fractures may be indicated by anomalously low density

values in the density log, a sudden increase in borehole diameter indicated by the
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caliper log, or an abrupt variation in the terr;perature log. Comparison of these logs
with fractures observed in the core can provide information on the nature of the
fractures that is not available by core observation alone. Caliper logs provide data on
the size of the opening created by the fracture. Density logs provide data on the
volume of porosity provided by the fracture. Temperature and neutron logs can

provide information on the nature of any fluid that may be within the fracture.

Fractures may appear on the caliper log as an increase in borehole
diameter if the fractures have an aperture large enough to be detected by the caliper
tool. None of the caliper logs acquired for any of the boreholes were able to sense
any of the fractures observed in the cores, indicating that the fractures have apertures

less than the resolution of the caliper instrument (between 0.1 and 0.375 inches).

In general, open fractures should appear on density logs as low density
anomalies. Comparison with core data indicates that the majority of the bedding
plane fractures are evident on density logs. The magnitude of these "kicks" on the
logs shows a decrease in density of less than 10%, indicating a maximum increase in
porosity of 10%. VThus, the individual fractures are hairline fractures that have a very
small volume (aperture of less than 0.6mm, as noted in Section E.1.4 above).
Correlation of temperature variations in caliper or density logs that are characteristic
of fractures is an indication of fractures transmitting ground water. These correlations
occur in many of the log suites acquired for the EPT investigation. The best example

is seen at a depth of 44 feet in MW-17-40.
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E2.4 Fluid Chemistry

The best geophysical indicator of ground-water chemistry is the
conductivity log. Conductivity logs obtained during the investigation reveal that the
vertical distribution of the conductivity of ground water is relatively constant with
depth in individual wells. Logs of the upper few feet of ground water in some of the
wells (e.g., MW-5-40 and MW-15-40) indicate that the fluid at this depth is generally
of low conductivity (high resistivity). In MW-5-40, the log indicates an abrupt
transition between a low conductivity fluid above and a higher conductivity fluid

below, probably indicating an oil layer floating on the ground water.

For mineral-filled fractures, the log character will be a function of the
average of the density of the rock and the minerals filling the fracture. Most of the
joints are poorly expressed on the density logs, possibly because most of these
fractures are partially filled with a mineral, calcite, with a density of 2.72, in contrast
to the dominant minerals comprising the rock, quartz and feldspar, with densities of

2.65 and 2.56, respectively.

Water-saturated fractures may be present if a fracture indicated on the
caliper or density logs is correlated with both low natural gamma response and low
neutron counts per second (CPS). The correlation of low neutron CPS with low

natural gamma response indicates that the low neutron CPS is sensing liquid water,
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rather than mineral-bound water. In several boreholes, the neutron log indicates
water-filled porosity cofrélating with very intensely fractured intervals less than 1-1/2
feet thick and several feet apart. In MW-3-150, these fractures occur at approximately

53 and 80 feet in depth, implying that these fractures are transmitting ground water.

Water flow into or out of the borehole may be indicated by variations on
the temperature log. For this investigation, temperatures ranged between 50 and 60

degrees Fahrenheit.

While the conductivity of borehole fluid within a given borehole was
relatively constant, varying primarily with temperature, conductivity varied from
borehole to borehole. The values ranged from approximately 2.5 umhos per cm (4
ohm meters) in borehole MW-5-40 to approximately 0.2 umilos per cm (50 ohm

meters) in MW-4.
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DOWNHOLE GEOPHYSICAL LOGS
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APPENDIX F - AQUIFER TESTING

F.1 HYDRAULIC CONDUCTIVITY TESTS

Hydraulic conductivity of the bedrock underlying the EPT property and
its vicinity was estimated using in situ permeability tests. Falling head tests were
conducted between October 18 and 20, 1988, in eight monitoring wells (Table F-1),
using procedures outlined by Hvorslev (1951). (All tables for Appendix F are
presented at the end of this Appendix.) Approximately 1 to 3 gallons of deionized
water, HPLC (High Performance Liquid Chromatography)-grade, were rapidly poured
into each well to create an "instantaneous" rise in the hydraulic head. Rising head
tests were conducted between September 26 and 27, 1989, in four monitoring wells
(Table F-1) using procedures outlined by Bouwer (1989). Approximately 2 to 4
gallons of water were removed (pumped) out of each well to create an "instantanecus”
fall in the hydraulic head. The depth to water in each well tested was periodically
measured with either a fiberglass tape measure or an electronic water level indicator

and recorded to the nearest hundredth of a foot to monitor the rate of head recovery.

Field data were reduced in the office and hydraulic conductivity estimates
were computed for each well with the aid of Lotus 1-2-3; computer software. Values
from the falling head tests were computed for both the time lag and the two-point

methods (Hvorslev, 1951) using the following formulas:

F-1



where

" Time lag method:

din( 2mL )
D

8LT

K=

Two-Point method:

din(2mL )
K= D In(H,)
8L(t2't1) HZ

d = diameter of well casing
D = diameter of test interval
L = length of test interval
m = ratio of horizontal to vertical hydraulic
conductivity, which is assumed to be equal to 1
K = hydraulic conductivity
T = time elapsed since start of test where head ratio = 0.37
t, = time at head ratio of H,
t, = time at head ratio of H,

F-2



Values from the rising head tests were computed using the following

formula from Bouwer (1989):

r2 In (Re/r,) 1 Y,

K =

and In (Re/r,) =

where Aand B

1.10 A+B In [(D-H)/r,]

+

L/t

dimensionless coefficients that are a function of L/r,
saturated aquifer thickness

distance from water table to the bottom of intake
section

hydraulic conductivity
length of intake section
casing radius

radial distance between undisturbed aquifer and well
center

effective radius of well
initial drawdown

vertical distance between water level in well at time
t and equilibrium level

Data sheets and graphs of water levels versus time are presented at the

end of this Appendix.
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F.2 PUMP TEST

Well MW-3-31 rwas pumped using a dedicated bladder pump installed in
the well, while water levels were monitored in nearby monitoring wells MW-1, MW-2,
MW-3-13, MW-3-100, and MW-3-150. Approximately S gallons of water were
pumped from well MW-3-31 in about 25 minutes before the well went dry and
pumping was discontinued. The depth to water was measured in each of the wells
mentioned above at periodic intervals using a calibrated fiberglass tape measure or an
electronic water level indicator. Water level measurements (recorded to the nearest
hundredth of a foot) and measurements of time since the start of pumping (recorded

using a stopwatch) are presented in Table F-2.

Because of the limitations of this test (its short duration and its inability
to achieve a steady flow rate from the pumped well), the data is limited and serve
only to provide a qualitative measure of the degree of interconnection between the
overburden and the shallow bedrock at the location tested. The pumping was
probably too short in duration to produce measurable effects in thg deeper bedrock

wells.



TABLE F-1. HYDRAULIC CONDUCTIVITY ESTIMATES, EMERSON POWER
. TRANSMISSION, ITHACA, NEW YORK

HVORSLEV (1951) FALLING HEAD TESTS

Well Number Well Type

MW-1
MW-2
MW-3-31
MW-3-150
MW-6-40
MW-15-40

MW-16-100

MW-17-40

SB
SB
SB
IB
SB
SB
IB
SB

Hydraulic Conductivity

Time Lag
(cm/sec)

1.48 x 10°
1.20 x 10°®
1.26 x 10°
1.45 x 10°®
2.42 x 10°
4.38 x 10°®
4.19 x 107
1.68 x 10+

BOUWER (1989) RISING HEAD TESTS

Well Number Well Type
MW-9-40 SB
MW-9-100 IB
MW-10-40 SB
MW-11-40 SB

SB - Shallow Bedrock.

[B - Intermediate Bedrock.

F-5

2-Point
cm/sec

1.28 x 10°
1.14 x 10°
1.19 x 10°
1.54 x 10
1.77 x 10°
3.96 x 10°
403 x 107
1.45 x 10

Hydraulic Conductivity

{cm/sec)

4.36 x 107
1.88 x 107
5.27 x 10
5.22 x 10°

Mean
sec

1.38 x 10°
1.17 x 10°
1.23 x 10°
1.50 x 10%
2.10 x 103
4.17 x 10°
4,11 x 107
1.57 x 10+
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FALLING HEAT TESTS

FIELD DATA TABLES AND PLOTS
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Site MName: EPT

Well #: Mw-1

Caging Type: Stainless Steel -

Falling Head Test

static head [H] 20.38
casing diameter {d _ 0.33
test diamter [D] 0.25
.28t length [L] 20,2
minutes h h=H
0 18.73 1.65
0.25 18.79 1.59
0.75 18.83 1.55

1,33 18,89 1.48
1.83 18,95 1.43

2,33 18,88 1.42
3.5 18.99 1.38
3.83 19 1.38
4.5 19 1.38
] 19.01 1.37

5,3 19.01 1.37
B 19,02 1.38
6.5 19,02 1.36
7 19,02 1.36
7.5 18,03 1.35
8 18,03 1.35
10 18.07 1.3

1" 18.08 1.3
12.5 19.09 1.28
14 19,11 1.27

16 18,19 1.19
17 15.19 1.19
1B 19.21 1.17
20 18.22 1.18
22 18.23 1.15
24 19,28 1.18
26,25 18,27 1.1
£9 19.31 1.07
32 19,32 1.06
18,33 1.05
19.38 1.02
19,39 0.99
19.41 0,97
55 18.43 0.95
60 19.44 0.94
65 19.48 0.83
77 19,55 0.83
B8 19.58 n.a

2658

ratio

1.0000
0,9838
0.9234
0.8030
0.8867
0.8806
D0.8424
0.8364
0.8384
0.8303
0.8308
0,.8242
0.8242
0.8242
o.8182
0,8182
g.7939
0.7879
0.7681B
0.7697
0.7212
0.7212
0.7081
0.7030
0.8970
0.8848
0.8727
0.6485
0.8424
0.6364
0.6182
0.,6000
0.5878
0.5758
0.5697
0.5836
0.5030
D.4848

time Leg ft/min
time lag cm/sec

118
2.90E-05
1,47E-05

h = water Level [head]
- ratio of initial h-H to h-H at any time

Two Point

timel 3,5
time2 50
head ratio 1 0.8482
head ratio 2 0.5878

variablehead ft/min 2.51E-05
variablehead cm/sec 1.286-035



MW-1

86.0

68.8

51,6

24.4

17.2

2.a

8.18

L ONT L @0
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Site Name:

Well #:

Casing Type:

Falling Head Test

static head [H]

casing dismeter [d

test diamter [D]
test length [L]

minutes

1]
1
2
3
4
5
6
7
8
2]

10
1

12

13

14

16

18

20

2g

24

26

28

an

32

34

36

38

40

42
47,5
50

56

7

80
87.5
.75
104,5
114,75
121

154

h

14.8
14.8
14.81
14,82
14,82
14,83
14.88
14.84
14.85
14.88
14,86
14.87
14.88
14,88
14.89
14,89
14,9
14.51
14.93
14.94
14.95
14,88
14.97
14,98
14,98
14,98
15
15.01
15,01
15.03

15.08

15.06
15.05
16.08
15.08
16.07
15.12
15.13
15.15
15,15

Mw-2

19.64

0.33
u '25
10

h-H

0.84
0.84
¢.83
o.82
0.82
0,81
0.0

0.8
0.79
D.78
a.,78
0.77
0.786
0.78
0.78
0.75
0,73
86.738
0.71

0.7
0.68
0.68
0.87
0.88
0.65
0.65
0.64
0.83
0.63
0.61
0.81
D.59
0,58
0,58
0.58
0.57
0,52
0.51
0.48
0.49

Stainless Steel

ratio

1.0000
1.0000
0.9881
0.9782
0.8762
0,9642
0.5643
0.8524
0.8405
0.9286
0.5286
D0.9167
0.9048
0,9048
D.8828
0.8929
0.8880
0.5890
0.8452
0.8333
0.8214
0.8095
0.7978
0.7857
0.7738
0.7738
0.,7619
0.7500
0.7500
0.7282
0.728e2
0.7024
0.7024
0.8905
0.6905
0.B786
0.6190
0.8071
0.5833
0.5833

Time Lag

time@,37
time Lag ft/min
time lag cm/sec

252
2.37E-05
1.20E-05

h = water Level (head)
ratio = ratio of initial b~H to h~H at any time

F-10

Two Paint

timel

timel2

head ratic 1

head ratio 2
varigblehead ft/min
variablehead cm/sec

a0

80

0.869
0.6905
2.28e-05
1.14E-05



Ok "l LS

1.0

2.12

MW-2

g.e

38.8

61.6

tive

F-11

92.4

123.2

154.0



Site Name: EPT

well #: Mw-3

Casing Type:

Falting Head Test

static head [H] 20.85
casing diemeter [d 0.33
test diamter [D] 0.25
test length [L] 10
minutes h h=H

0 19.02 1.83
D.25 19.04 1.681
0.5 18.05 1.6
0.76 19.06 1.59
1 18.07 1.58
1.85 19.08 1.67
1.5 19.4 1.55
2 19.13 1.52
2.5 18.14 1.51

3 18.14 1.51
3.5 19,15 1.5
4 19.17 1.48
5 18.18 1.47
6 19.19 1.48
7 19.22 1.43
8 19.23 1.42
10 19,23 1.42
13 19.24 1.4
15 19.26 1.4

17 19.27 1.38
20 19.28 1.37
23 19.29 1.38
28 19.31 1.34
34 19,35 1.3
47 19.44 1.21

19.46 1.18
67 19.49 1.18
B0 19.51 1.14
80 19.53 1.12

Stainless Steel -

ratio

1,0000
0.9877
0.5816
0.9755
0.9683
0.9832
0.9508
0.8325
0.9284
0.9264
0.9202
0.5080
0.9018
0.8857
0.8773
6.68742
0.6712
0.8650
0.8589
0.8466
0,8405
0.8344
0,8221
0.7976
0.7423
0.7301
0.7117
0.6994
0.6871

Time Lag

tima@,37
time tag ft/min
time lag cm/sec

240
2.459E-05
1.26E-05

h = water level (head]
ratio = ratio of initial h-H to h-H at any time

F-12

Two Point

timel 3
time2 B7
head ratio 1 0.9264
head ratic 2 0.7117

varisblehead ft/min 2.35E-05
variablehead om/sec 1.,1SE-05



MW-3

90.9

72.0

Q O
54.0
time

2.0

a.2

2.1a

L B0 Lo
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Site Name:

well #:

Casing Type:

Falliing Head Test

static head

casing diameter [d

[H]

test diamter [D]

test Length

minutes
b}

0.77
2.16
2.5
3.18
4,12
5.67
6.35
7.08
7.5
B.5
9.58
10,25
11 .08
11.82
12.5
13,25
14.83
16.16
16.88
18
19.17
e0.08
21.93
24,22
26,55
28
3.4
94,7
37.63
a41.75
48.08
57.87
68,3
78.17
06 .22
87.07
106,76
110.02
114.95
120,43
283

fL]

84
84,5
B4.15
84.3
84.55

85,32
B85.45
85.58
B85.58
85,86
88.05
26,13
86.23
86.36
86,46

86,5
BE.8B
BB.78
88.83
86,93
B6.88
.07

87.2
87.32
87.48
87 .63
87 .89
67.87
B7.98
8g.18
BR.43
8B.78
89.15
89.48
89.83
89,98
90.24
80.38
90.58
90.83
93.57

EPT

mw-3-175 { MW-3-150)

Stainless Steel -

88,32
0.17
p.32

-2

H-h
14.32
13.82
14.17
14.02
13.77
13,32

13
12.e7
12.74
12.74
12,48
12.27
12.18
12.09
11.96
11.86
11.82
11.68
11.54
11.49
11.38
11.33
11.25
11.12

11
10.88
10.78
10.63
10,45
10.34
10.14

9.89
8,53
9.17
8.84
B.89
8.34
8.08
7.94
7.74
7.89
4.75

ratio
4.0000
0,5651
0.9895
0.5791
0.9618
0,8302
0.,9078
0.8987
0.8897
0.8897
0.8701
D.8568
0.8513
0.8443
0.8352
0.8282
0,8254
0.B142
C,.8058
0.8024
0.7954
0.7812
0.7856
0.7765
0.7682
D.7584
0,7535

0.7423

0.,7297
0.7221
0.7081
0.8806
0.8655
0.6404
Q.8173
0.6068
D.5824
0.56842
0.5545
0.5405
0.5370
0.3397

Time Lag

time®,37
time Lag ft/min
time Lag cm/sec

283
2.BBE-06
1.45E-08

h = water level {head]
ratio = ratio of inftial h=H to h~H at any time

F-14

Two Point

timet

time2

head ratioc 1

head ratio 2
variablehead ft/min
varisblehead cm/sec

11.08
120.43
0.8443

0.537

3.04E06
1.54E-06



Crackip ] WO

l.00

0.10

MW-3-150

2.2

56.6

113.2

time

F-15

169.8

226.4

283.0



Site Name: EPT Time Lag Two Point

Well #: MW-8=40 time@,37 125 timel 11.5
time lag ft/min 4.77e-05 timed 30
Casing Type: Stainless Steel time lag cm/sec 2.42805 head ratio 1 0.8733
. head ratio 2 0.7333
Falling Head Test . variablehead ft/min 3.48E-05
variablehead cm/sec 1.77E-05
static head [H] 17.35 h = water tevel [head)
casing diesmeter [d 0,33 ratio = ratio of inftial h-H toc h-H at ary time
test diamter [D] 0.25
test length [L] 19
D 14,35 3 1.0000

0,83 14,39 2,88 0,9867
1.8 14,4 2,85 10,9833
2,67 14,48 2,88 0,9633
3.5 14,5 2,85 0.9500
45 14,53 2.82  0,9400
5,67 14,57 2,78 0,9267
8.75  14.58 2,77 0,9233
7.87 14,81 2,74 0,933
B.5B  14.85 2.7 0.8000
8,5 14.87 2.68 0.8933
10,5 14,7 2.85 0,8833
1.5 14.73 2,82 0.8733
13 14.8 2,55 0.8500
15 14,84 2,51 0,8367
17  14.89 2,46 0.8200

19 14,85 2.4 0.B000
22,25 14,98 2,37 0,7800
25 15.05 2.3 0.7867
30 15.15 2.2 D0.7333
a5 15.24 2,11 0,70233
40 15.3 2,05 0.5833
48 15.42 1.93 0.6433
50 15.45 1.8 0.6333

60 15.6 1.75 0.,5833
115 16.1 1.25 0.4167

F-16



MW—-6-40.

£9.0 92.0 115.8
tive

4.0

23.8

LONY a0

2.8

2.18
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Site Nome: EPT
Well #: Mw=-15-40
Casing Type:
Falling Head Test

static head [H] 16.78

casing dismeter {d  0.33
test diamter [D] 0.278
.6t lLength [L] 18.5
minutes h h~H

1] 13.82 3.18
0.92 13.7 3.08
1.38 13.72 3.08
2,07 13.8 2.88

2.8 13.83 2,85
3 13.89 2.89
3.55 13.98 2.8

4.12 14.04 2,74
4,83 14,04 2,74
4.28 14,13 2.65
8.58 14.2 2,58
7.43 14.23 2,55
8.33 14,29 2.48

9.8 14,34 2.44
10.68 14.4 2.38
11.87 14.48 2.29
12.77 14.568 a.,22
14,07 14,84 2.14
15.13 14,7 2,08
16.18 14.78 2.02
17.27 14.4 1.98
18.25 14.85 1.93
21.62 16.04 1.74
23,85 15.14 1.64
es.22 15.26 1.52
28,78 15.31 1.4
31.75 15.37 1.4
33.8 15.44 1.34
35.77 15,52 1.26
38.05 15.59 1.19
40.03 15.83 1.15
43.33 18,72 1.08
46,18 15.8 0.58
48.88 15,85 0.93
52.55 15.98 o.e2
58.03 16.02 0.78
60.47 168.08 0.7
£4.22 16.18 0.62
87.65 15,2 0.58
71.93 18,23 0.55
8.3 16,35 0,43

Stainless Steel.

ratio

1.0000
0,.9747
D.9684
0.8430
0,.9335
0.9148
a.8881
0.8671
C¢.8671
0.8386
0.8185
0,.8070
0.78680
0,7722
0,7532
0.7247
0.7025
0.8772
0,.6582
D0.6392
0.6266
D0.6108
0,5506
0.5180
0.4810
0.4652
0.4462
0.424
o,3887
0.3766
G.3839
0.3354
¢.3101
0.2843
0.2595
0.2405
0.2215
D.1982
0,1835
0.17M1
0.1361

Time Lag

time®.,37 | 40
time tag ft/min B.83E-05
time lag cm/sec 4,3BE-05

h = water Level [head]

Twa Point

time? 3.55
time2 48,88
head ratio 1 0.8881
head ratio 2 0.2943

variablehead ft/min 7.79E-D5
veriablehead om/sec 3,96E-05

ratio = ratio of initial h-H to h-H at any time

F-18
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Site Name:

Well #:

Cesing Type:

Falling Head Test

static head [H]

casing diameter [d

test diamter [D]
test Length [L]

minutes
o
0.84
2.84
3.87
4,34
g§.84
13,08
22.09
28,59
38.58
48.76
58.84
68.84
132.08
253,34

g2
62,08
62,08
62.14
52,14
82,17
62,28
82,44
62.49
62.68
62,75
62.9
63,03
63.57
§4.35

EPT

M#-16-100

73.28
0.167
0.167

a2

11.28
11.2
1.2

11.14

1.4

11.11

11

10.84

10,79

10,82

10.53

10.38

10.25
8.71
8.83

Stainless Steel

ratio

1.0000
0.9929
0,98928
0.9876
0,9876
0.9848

0.8752 -

0.9%1D
0.95668
0.9415
0.8335
0.8202
0.5087
0.8608
0.,7917

time lag ft/min
time lag cm/sec

1074
8.256-07
4,19e-07

h = water Ltevel [head)
ratic of inftial h-H to h-H at any time

Two Point

timet 13.08
time2 48.78
head ratio 1 0.9752
fhiead ratio 2 0,9335

varigblehead ft/min 7.83E-07
variablehead cm/sec 4,03E-07



Drat-io* By

MW-16-100

1-% O
P°°°°Oo‘

alm L] T T T
2.2 31.9 1es.? 135.6 | 207.9 299.3

tive
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Site Name: EPT
Well #:2 MW—-17-40
Casing Type:

Faliing Head Test

static head [H] 3.61
casing diameter [d 0.33
test diamter [D] 0.25
test Length [L] 10
minutes h h=H

a 0.79 2.82

0.25 0.92 2.69
0.5 1.01 2,8
0.75 141 2.51
1.26 1.24 2.37
1.5 1.3 2,31
2 1.39 2,22
2,5 1.5 2.1
3 1.61 2
3,76 1.7 1.9
4.5 1.82 1.79
5 1.82 1.68

6 2,05 1.58
B.5 2.17 1.44
7 2,18 1.42

8 2,26 1.35

8 2.38 1.23
10.67 2.5 1.1

10.75 2,53 1.0B
11.5 2.56 1.05
12.45 2.5 1.11
13.5 2..e8 0.93
14.75 2,74 0.87
16.25 2.83 .78
18 2.88 0.73

18 2,91 0.7
20.75 2.98 0.85
21.45 3 0.8

23,26 3.02 0.59
24,33 3.08 0.53
26,15 3.12 0.48
27.5 3,16 0.45
28,75 3.18 0.43
30 3.2 0.4
32,75 3.25 0.36
34.5 3.27 0.34
36,5 3.3 0.3
38.5 3.34 0.27
40.5 3.36 0.25
42.5 3.37 0.24
44,5 3.39 0.22
48.5 3.4 0.2
49,5 .44 0.17
60 3.51 0.1

Stainless Steel .

ratio

1.0000
0.9539
0,9220
0.8901
0.8404
0.1
o.,7872
0.7482
0.7092
0.8773
0.68348
0.5993
0.5532
0.5106
0,5035
0.4787
0,4362
0.3938
0.3830
D.3723
0.3938
0.3298
0.3085
0.2766
0,2588
D.2482
0.2305
0.2163
0.2092
0.1878
0.,1738
0.1526
0.1526
0.1454
0.1277

. 0,208

g.1084
0,0857
0.0887
0.0851
0.07680
0.0708
0.0803
0.0356

time lag ft/min
time lag cm/sec

18
3.31E-04
1.686-04

h = water Level [head)
ratio of initial h=H to h—H at any time

Two Paint

timet

time2

head ratio 1

head ratio 2
variablehead ft/min

5

38.5
0,5893
0.0857

2,.856-04

varigblehead om/sec 1.45E-04



MW-17-40

60.0

6.0 48.0

time

24.0
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RISING HEAD TESTS

FIELD DATA TABLES AND PLOTS
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miged. .. __

RADIAN CALCULATION SHEET
CORPORATION CALC. NO.
SIGNATURE QTC/ DATE ’0/4/ &9 CHECKED DATE
. BROJECT EPT ' JOBNO.
SUBJECT Fermeabs /) '?(V Mw-g -0 SHEET [ . oF S SHEETS
rz - 0.5 £t = [8.4] Pt Xjf"/'n
L= 27,7 ¢t -znzf%
He 27,7 £t 9 2e0 At B )
rv = 0125 ¢t
A% O Ke e - —
e _,_LL.J —f— D )’_ L
~f

4-81-3361




MW—-9—-40

1.27 &

/aj)(s*
1.25 —~

Yo = 18.4/

125

1.23 -

leg[drawdown] In Teat

1.24 \
|
!
i
!

1.22 —

Yo7 17.22 217

1.2 —

.18 T T T T 1 T T T T T T
o 40 g0 120 160 200 240

tirme (minutes)
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" VARIABLE HEAD PERMEABILITY TEST #9 lof 2

Site Name Emer:scm Roer Transmissiontell M/~ 9-4O

Static Water Level (TOC) 12,30 ft

Depth to Water at Start of Test (TGC) 30.46 £t

Date ?/2 7/54’

= H

Ho H-Ho = ~f8.66 rf=
£ h
Ciock Elapsed Depth of Water
Time Time Below TOC H-h H-h
(min) {min) (fe} {(ft) H-Ho
1[: 28 0 AM 0,60 30.9¢ -18. 66
G. 33 3C.69 > -8 3%
.83 30,59 7 -18.29
1. 75 30,727 -~18.47
2,25 30.82 {852
2.58 3¢.ge ~18. .50
3.co 30, 75~ -18.45”
3, 33 3d.73 ~[8.43
3. 92 30.¢¢ ~ 18, 3¢
4,33 3¢, ¢4 -18. 34
.83 30.¢&/ ~18. 31
578 30.58 -18. 28
€.50 30,57 ~18.27
7, 5C 3¢.55 -8B 25
q.35 20,57 8. 21
/2,06 30,50 -18.20
/ISee 30. 47 ~18.i7

PM/003
0714-02. jee
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"VARIABLE HEAD PEAMEABILITY TEST miw/ -9-+0

{(Continued)

b 24 2
£ h
Clock Elapsed Depth of Water
Time Time Below TOC H-n H-n
{(min) {min) (£r) (£r) H-Ho
17,00 30.45 -8 45
21,00 30, 34 -18.09
27.¢7 30, 34 -804
24,008 30.27 =797
38.8%3 0. /5 12,85
6, 5C 36.04 ~17. 74
52.5¢ 29.99 ~17 69
SV 4O 29.85 /755
E£5. 75 29. 79 =17 49
77, 25 29,6/ -/7. 31
g¢ . 50 29, 45 -1 72.i5"
3:12.00 pim 224 oo 27.92 ~1562
PM/003
0714-02. jec F-29



RADIAN CALCULATION SHEET

CALC. NO.
sisnarure_ M2 r 14 oare_ B 0T 89 crecken DATE
vrosecr_ECT  parmcalb bty Caleifatmns JosNo._M W ~4~{4¢
SUBJECT. U'sw:? Bowar *+ R\CL - SHEET { OF g SHEETS
0.7
Fog= &% o
L> 12.82+¢
H> .29 F4
Fre, > 0,325 Fe
‘it‘ 2.28F¢ (‘Frdm— Sr‘fl-,)
Y‘: .47 Fe For T L 100 ami awtey (‘FH-—.’m’L)
D+ 260
Re
1
K= s =) Lk
t
AL -
D~H
o 1afls) + [ areia(320)

"‘(‘?.'_) Lir.

(AR |l 4 3‘x.,_,.,-1,.:.ao-n.ﬁ)]

i 128 T )
0';7 o X ‘.a_¢

A (ol - L At (e-s)(66r) )
) 3-1'7" o S-’-?Q
| -t
: [0.111 + o-m]

= 2.41

T

3,%!0-7 -F't/,hn X 508 ‘-‘@"’0‘ 7Cn/sec.

K= (g () (| gt
2 (12.22) ‘oo 8.9

F-30
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iog [draw down (feet))

MW—-3—-100

~oF S

0.94

0.935

093 -

0.925

0.92

0.915 4

0.21 -

0.905 —

0.9 -

0.885

time (minutes)

boy ¥ = 0,311
4+

L2 8.17 +,

For £ 100 Aminte -

F-31
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FC, - 2anckag

VARIABLE HEAD PERMEABILITY TEST

Site Name Emergon Buer Transmissnwell MW -9-4g0  Date 9/27/89
Static Water Level (T0C) 87.// £t = H

Depth to Water at Start of Test (TOC) foZZ ft = Ho

H-Ho = -&.86 rx

Y]

Clock Ela;sed Depth gf‘ Water
Time Time Below TOC H-h H-h
{min) (min) (£t) (£t) H-Ho
Q5 co Am 0.60 9592
o.75 g5 74 x
4,00 a9
5.83 5. 90
6.33 95" 88
6. 75 95,78
2. 42 9525
g.00 9572 7
1,33 95, 88
a7 q95.83
j2,258 95.82
12.83 95582
13.33 95" 80
13.83 95~ 80
17.67 95,6 7
21,00 qs5.¢é!
27,50 9557
32,25 95,55
¥ popp b,,,;/y and hoses are i Ter Coring
g:ﬁ?gz.]cc with E-live. eeaceirﬁs inaceurate

F-33
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VARIABLE HEAD PERMEABILITY TEST M -9 -0

(Continued) 9 2 4 2
t h
Cleck Elapsed Depth of Water :
Time Time Below TOC H-n H-n
(min) (min) (£t) (£%) §-Ho
41,50 9553
So. ec 9549
52.33 955
54.33 95, 54
£3.33 25~ 54
72,33 75.5%4
B0, ¢7 95,53
87. 25 95.53
98.50 2553
07,33 g5 997
[2:5] 00 Pm 216,90 95. 29
30800 pm 35300 35 20
BM/003 F.34

0714-02. jee



CALCULATION SHEET

CORPORATION CALC. NO.
SIGNATURE Meri 7 DATE 3 ot & 7 CHECKED DATE
“PROJECT 07 JOBNO._ 1 ~j7 - S
SUBJECT p;""""‘(”'tx"':."i'// Coleakte, - SHEET / o5 SHEETS
r- = 0728
Lz
H: 2008 Ly /g,,-' "
f}_ it S f v
r,,= 0008 K= /vy L i e
\/0- R A 2L © ‘é/
Ve 8507 ‘
t= o k’ 5 -/
o ! - fams i
Lr iod wnere /n / ) A+ L im (U )
’n( /E, L/r‘v
. lfﬁ SO0 - 20, o8
| (k / /.| Eé«cﬁ/)l -
n r ) = , 4..)
~ 20.0F
i_ln m;}—:-) 20, 087 /25
.
in (ﬁe r ) = 3. 32.
K= (2s) (3.32) | . 851
2 (2¢.08) ‘1’0 €77
_.5" — - ’
K= 104 x lg ft/m:n x . $08 T S, 27x /10 (cm/:ec,
F-35
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leg [drow down (feet)]

2oFS

MW~—-10—40

0.56

Y T T T T L !

20 40 & ao 100 120
time (minutes)
'loaJ \lfa“— 0.3 \05 Yt: 5,74
Y2 851 Fg VoL
(=617 +=
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H oS

VARIABLE HEAD PERMEABILITY TEST FAJ ! 2

" Site Name Emerson l%wer nnm’:;én‘dell My -/0-40 Date ‘7/27/8‘?

Static Water Level (TOC) /9.92ft = H

Depth to Water at Start of Test (TOC) _23__2-_’_ ft = Ho " HeHo = -9.29  ft
t n
Clock Elapsed Depth of Water
Time Time Below TOC H=h H-h
(min) (min) (ft) (f8) H-Ho
|20 g0 Pm o.00 29.21
Q.50 29.//
0.3 29.06
[, 25~ - 2% 0/
/.83 28.95~
Z.5%9 2281
3.50 28.62
487 28 55
£.20 28 33
7. 5% 28.20
8.5 28./8
11,16 27, %
13,50 27,86
18,50 22.41
24 €7 27,08
"‘.‘_.\_h 31, 30 26.64
N 367 26,14
4562 2579
PM/003

Q0714-02. jec F-38



VARIABLE HEAD PERMEABILITY TEST

5 oFS

(Continued) mw = [0-40
t h r5 Z‘#z_
Clock Elapsed Depth of Water
Time Time Below TOC H-h H-h
(min} (min) (£t} (£r) H-Ho
5/.83 2549
5283 25728
6€.58 24.93
25, 33 __24.¢é/
g§2.83 24,39
90. 25" 24.20
92.25 24 .04
30000 PmM 29. 725” 23.99
116. 33 23.60
PM/0Q03 F-39

0714-02. Jee



RADIAN  CALCULATION SHEET

CORPORATION

CALC. NO.
SIGNATURE KT ' DATE 10/ 2/89 CHECKED DATE
PROJECT péfﬂ"eaél’/I 7‘}/ MI’!U’//'L/O ] - ___ JOBNO.
SUBJECT EAT _ SHEET ! oF__5 SHEETS

fc= 0.42Zs £ Yo = 4, 80 ,

L= 9.22 £¢ YL-= 2,725 faax= (25

H= 9,12 ft 0 wo £t

Tz 0,125 4

VK-_— :i'z.—g‘! /@!’A‘u) __L_jn _yﬂ)
T L S § %

A+ 8L (_D-_ﬁ_/)?_/

here Do /’% )= 7 )

‘? 22

/8 (E"r_} 274 L
. et fn (ﬂe/n_'} /a
L i VoY

K (/zé_) (272.) —L 7 4_80)
2(9.22) (2.) 2,7

F-40

K= /.03 x I_°_—_l_{ f‘!"/rmh ¥ 5P8 = S22xi0 -fcm/.sec ,

L

A(ﬁ%w/\ 1] (3?”0)1;[{0),&(2""12_2")/

4-81.3361
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Mi=11=49

kDD ey IO LLE ' A

15.0 30.0 4.0 0.0
time (Minutes)
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VARIABLE HEAD PERMEABILITY TEST /9 Lo 2

Site Name Emerson Bwer Trunsmissicn Well M/ -/)-40

Skatic Water Level (TOC) 30.78 ft = H

Date ?/26‘/8?

Depth to Water at S*~rt of Test (TOC) 3€.02 ft = Ho H-Ho = =524 ft
£ h
Clock Elapsed Depth of Water
Time Time Below TOC H-h H-h
(min) (min) (£t) (£t) H=Ho
2'j€:005_pm 8.0¢ 3€.¢2 -5 24
c.2¢ 3594 ~-5./¢
0. 6¢ 35781 -5,03
0.83 35 76 - 4958
[, 25~ 35,5 -4, 7¢
2,26 35 2¢ -4 Y8
2.60 35./8 ~4. dp
3.25 35703 —4 25
425 324.77 -3.9¢9
4 75" 34.62 -3.84
5,50 34 48 -3, 70
£ 50 34 35" ~3.57
7.5 34,14 -3.3¢
g.¢? 34.00 -3.22
9.¢7 33.88 -3.40
. /.00 33.69_ -2.9/
s /]. 3¢ 33.€¢€ -2 98
/12,50 3353 . =2, 75
PM/003
0714-02. jec



'VARIABLE HEAD PERMEABILITY TEST ymw/-/)-4O
(Continued)

p5 24 2
t h
Clock Elapsed Depth of Water
Time Time Below TOC H-h H-h
{min) {min) {fr) {(fr) HoH
{533 33.77 -2, 39
19.50 22.9/ =273
24, 25 32.€7 -89
272.25 32 54 -/, 76
37.00 32,24 -1.4¢
4700 32.07 -!.29
SH.67 32,01 -/.23
-.? S22 0¢ 3i.93 =/ is
“ €4.08 3/, 80 ~ o2
76. 43 379 ~lai
72,38 3/, 78 -). 00

PM/003
0714-02. jee F-45



