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Michael Mason, P.E.

New York State Department of Environmental Conservation
Division of Environmental Remediation

625 Broadway

Albany, New York 12233-7013

Subject: )
Proposed Revision to the Groundwater Monitoring Program
Harriman Site, Harriman, New York

Dear Mr. Mason:

ARCADIS G&M, Inc. (ARCADIS) has prepared this revised groundwater monitoring
program, on behalf of the Maybrook and Harriman Trust (Trust), for the Harriman
Site (Site). This revised program is proposed to commence with the October 2007
semi-annual groundwater monitoring event and will continue for subsequent
groundwater monitoring events until such time that it is further revised. Please note
that the program presented herein includes several minor changes from the
proposed program submitted to the NYSDEC in January 2007. The January 2007
proposed program should be discarded.

The current groundwater monitoring program and proposed changes are outlined
below:

January 2006 Groundwater Monitoring Program (Current Program)

®  Monitor depth to water and compute groundwater elevations in all bedrock,
overburden aquitard and overburden aquifer monitoring wells on a semi-annual
basis.

® Monitor groundwater quality in overburden perched/aquitard wells (MW-15S, MW-
178, MW-26S, MW-28S, MW-23S, MW-34, PZ-4), overburden aquifer wells (MW-
18, MW-58, MW-7S, MW-8S, MW-16S, MW-20S, MW-24S, MW-25S, , MW-33,
OW-6, OW-7, RW-1R, MW-53D}, and bedrock wells (MW-6D, MW-20D, MW-26D)
on a semi-annual basis. BTEX and SVOCs testing performed semi-annualily.

®  Monitor well MW-24S, on a semi-annual basis for mercury.
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Proposed October 2007 Groundwater Monitoring Program

® Monitor depth to water and compute groundwater elevations in all overburden
aquifer monitoring wells on a semi-annual basis. Prepare a groundwater contour
map one time a year using January data

®  Monitor groundwater quality in eight overburden aquifer plume fringe and sentinel
aquifer wells and three bedrock aquifer sertinel wells. All wells to be sampled are
listed in Table G-1 and located on Figure 2-2. Semi-annual sampling events will
be in April and October. Bedrock aguifer welis MW-6D and MW-26D will be
sampled annually only (in October) due to an extended history of samples meeting
NYSDEC SCGs. Wells MW-27D, which has not been sampled since 2000 and
MW-12S, which had not been sampled between 2000 and 2006, will be tested for
BTEX and site-specific SVOCs in October 2007. The other wells will be tested for
BTEX only. Itis anticipated that subsequent samples from MW-27D and MW-12S
will be tested for BTEX only. The basis for not analyzing for SVOCs is provided in
the October 2007 Supplemental Report.

®  Monitor groundwater quality in eight overburden source area, plume centerline and
plume lateral wells and one bedrock plume centerline well on a semi-annual basis.
BTEX will be in tested in all wells. SVOCs will be tested in source area well OW-6
due to persistent elevated SVOC concentrations, probably associated with
biosparge well performance failure in this area (corrected in August 2007} and PZ-
2, which has not been sampled since 2000. The SVOC analysis for the PZ-2
samples will not be performed if October 2007 results are consistent with 2000
results.

®  Monitor MW-24S in the October sampling event for total and dissolved mercury.

® Field measured parameters — redox, dissolved oxygen, pH, and specific
conductance — will be measured in all wells sampled.

Page:
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Site groundwater monitoring well information is provided in Table G-1. Well locations
and historical groundwater quality results are provided on Figure 2-2 and
summarized in Table G-2. All supporting materials are enclosed herein.

These program changes are proposed for the following reasons:

® Groundwater elevations fluctuate seasonally and in response to precipitation, but
groundwater flow direction at the site remains consistent. Annual water table
contour maps are sufficient to characterize site groundwater flow direction.

® Data from several of the wells sampled on a routine basis no longer provide useful
data. This includes upgradient wells, wells screened in the aquitard, wells
screened in the shallow or perched aquifer above the aquitard that are not
contaminated, and wells that are slightly contaminated, stable, and upgradient from
the plume fringe. These wells will no longer be included as part of the routine
sampling program.

® The site-specific SVOC compounds - pyridine, alpha-picoline, and 2-amino-
pyridine — are detected at concentrations lower than benzene and increase and
decrease in a consistent pattern as benzene. Data for these compounds currently
provide no useful data not already provided by the benzene data.

¢ Two of the three wells sampled for mercury — MW-28S and MW-29S - are
screened within the aquitard. As a consequence, only MW-24S, which is screened
in the-sand and is downgradient from the calcium sulfate fill area, will be sampled
and tested for mercury.

Sampling, analytical, and reporting procedures will be updated in the Operations,
Management and Monitoring Plan to be provided after the proposed revised '
monitoring program and the Explanation of Significant Differences are reviewed and
approved.

Should you have any questions or wish to discuss the elements of this program,
please do not hesitate to contact me.

Sincerely,

ARCADIS U.S,, Inc.
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1. Introduction Harriman, New York

1.1 Background and Purpose

In January 2007, ARCADIS, on behalf of the Maybrook and Harriman Environmentall
Trust (Trust), submitted a Groundwater Quality Assessment, Groundwater
Remediation Progress and Proposed Updated Remediation Program (referred to
herein as ‘January 2007 report’) to the New York State Department of Environmental
Conservation (NYSDEC). Simultaneously, ARCADIS submitted a preliminary draft
Explanation of Significant Differences (ESD) for the NYSDEC'’s consideration.

The January 2007 report was prepared for the following purposes:

®  Provide and discuss the current groundwater quality conditions at the site as of
June 2006

® Discuss the progress and success to date of the groundwater remediation program

® Present the basis for the preliminary draft of the Explanation of Significant
Differences (ESD) document submitted to the NYSDEC

® Provide and support a path forward for achievement of the ROD/ESD remediation
goals for the site.

In March 2007, representatives of the Trust and ARCADIS met with NYSDEC case
management and NYS Department of Health (NYSDOH) staff to discuss the findings
and conclusions presented in the January 2007 report and the elements of the
proposed ESD. It was agreed by all at the meeting that ARCADIS would provide a
supplemental repont, designed to support the preliminary draft ESD, addressing the
following subjects:

®  Pre-remediation program plume map (circa 1988)
® October 2006 Geoprobe soils data and January 2007 groundwater quality data

® Biogeochemical processes driving the degradation of benzene and other organic
compounds in site groundwater
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® Relationship between groundwater quality trends/groundwater remediation Harriman, New York
progress to date in achieving groundwater goals and the role of biosparge, natural
biological degradation and other site management/remediation work performed to

date in achieving this progress

® Plume fringe well and sentinel well program groundwater quality monitoring in
relation to the ROD-mandated groundwater quality management program

® Spatial and temporal coverage and gaps in the overburden aquifer groundwater
monitoring program

® Spatial and temporal coverage and gaps in the bedrock aquifer groundwater
monitoring program and relationship to Town of Harriman water supply wells

® Support for ARCADIS’ proposal to substantially reduce the testing of pyridine and
related semi-volatile organic compounds

Each of these subjects is addressed within this supplemental report. In addition,
guidance provided in the 2002 NYSDEC Draft DER-10 Technical Guidance for Site
Investigation and Remediation — are incorporated into this report. The finaltwo
sections of the January Report — Summary of Findings and Conclusions and Proposed
Updated Remedial Approach - have been modified to incorporate information provided
within this Supplemental Report and represented in Sections 10 and 11 herein.

The Maybrook and Harriman Environmenta! Trust has provided the additional
information and program descriptions herein and in the January 2007 report. The
Trust respectfully requests that the NYSDEC evaluate this information with a
perspective to achieve the following objectives:

1.  Evaluate the data in the short term and consider, support, and implement the
revised preliminary draft Explanation of Significant Differences provided to the
NYSDEC in Attachment 1 herein before the end of the year; and

2. Evaluate current data and future data when available to support and implement

the Trust's long term Operation and Maintenance program objectives which will
ultimately achieve the primary goals of the 1997 Record of Decision.

g\aproject\harriman trust\esd\supplemental groundwater report\final to nysdec 2007-10\final suppl. report 2007-10-09.doc


file://g:/aproject/harriman

Groundwater Quality
Assessment, Groundwater
Remediation Progress and
Proposed Updated
Remediation Program
Supplemental Report

Nepera Harriman Site

1.2 Monitoring Well Terminology Modification Harriman, New York

During the March 2007 meeting it became apparent that certain terminology used in
the January 2007 report (and earlier reports) was inconsistent with terminology used in
draft DER-10. For the purposes of this and future reports, the following monitoring well
category terminology from draft DER-10 will be used:

e Source area

e Plume centerline
e Plume lateral

¢ Plume fringe

e Sentinel

The proposed monitoring well category for each existing overburden aquifer and
bedrock aquifer groundwater monitoring well is provided as part of Table 6-1.

2. Pre-remediation, Circa-1988, Plume Map

Benzene and other compounds (also referred to herein as compounds of concern
[COCs]) were first detected in Site groundwater in 1985 when the first groundwater
monitoring wells were installed. Additional wells were added in 1988, 1989, 1991,
1999, 2000, 2002 and 2003. Site remediation began in 1988 with drum and soil
excavation in the vicinity of MW-16S and continued with groundwater pump and treat
which began in 1990, more drum and soil excavation in 1999 to 2001, and biosparge
beginning in December 2001.

To obtain a better appreciation of the groundwater remediation progress to date,
ARCADIS has prepared Figure 2-1-Historical Groundwater Sampling Results/Benzene
Plume Map Circa-1988 - Overburden Aquifer. This figure illustrates the extent of
benzene in the overburden aquifer prior to the start of what has been a multi-element
remediation program. The plume map is titled “circa-1988” because some liberties
were taken. For those wells installed since 1988, most of which are in areas
upgradient from the soil excavations, pumping wells and/or the biosparge points or are
in areas not directly affected by any of these remediation elements, the highest
concentration detected in each well to date was utilized in the circa-1988 plume map.
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Another liberty taken is the inclusion of much of the tank farm/process area within the Harriman, New York
plume (the inferred [hatched] area in Figure 2-1), as there are no groundwater data for

that area.

The circa-1988 benzene plume underlies approximately 25 acres of the site and
extended across the entire site to the property line formed by the North Branch
Ramapo River in the north and beyond the propenrty line in the east. Benzene
concentrations exceeding 100 ug/L and 1000 ug/L extended to and beyond the
property line. Concentrations immediately upgradient from Arden House Road were
above or close to 1000 ug/L.

The 2007 benzene plume provides a very different picture (Figure 2-2, Historical
Groundwater Sampling Results and January 2007 Benzene Plume Map — Overburden
Aquifer). Benzene concentrations at and beyond the property line are less than 1.0
ug/L. Of the three monitoring wells immediately downgradient or upgradient of Arden
House Road, the benzene concentration is reported as <1.0 ug/L for two of the wells
(MW-8 and MW-11) and 130 ug/L for the third (MW-37S). These results indicate
shrinkage of the plume back toward the source area(s) and a decrease in
concentrations along the plume centerlines. (Note that the inferred area included in the
circa-1988 plume map has not been included on the 2007 plume map.) Based on the
data available from the existing overburden aquifer monitoring wells, the area of the
site underlain by the plume in 2007 (including the inferred area shown in Figure 2-1) is
approximately six acres or 25 percent of the 1988 plume area, a 75 percent reduction
in area..

3. October 2006 Geoprobe Soils Data and January 2007 Groundwater Quality
Data

Two sets of data not provided as part of the January 2007 report, which were
summarized during the March meeting, were the following: limited Geoprobe sampling
data from the area near OW-6 obtained in October 2006 and January 2007 semi-
annual groundwater data. This information is provided below.

3.1 October 2006 Geoprobe Soils Data
In accordance with ARCADIS’ September 19, 2006 letter to the NYSDEC, ARCADIS
implemented a program to advance eight Geoprobe borings to a depth of 25 to 30 ft in

the vicinity of Biosparge Line A and monitoring well OW-6 (see Figure 3-1 for
locations). The highest benzene concentrations obtained as part of recent semi-
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annual groundwater sampling events have been in OW-6. The borings were Harriman, New York
performed to qualitatively characterize subsurface conditions upgradient from OW-6 for
consideration for the possible installation of additional biosparge points. The work was
not conceived as an investigation, hence there was no formal sampling program.

Sample bottles were brought to the field in the event that conditions arose for which
laboratory analyses might prove useful in guiding the selection of additional sparge

points.

Geoprobe core recoveries were excellent (4-5 ft from 5 foot lengths). Cores were
screened with a PID. Boring logs are provided in Appendix A. Geologic materials at
each boring location were generally consistent. Two to four feet of fill were underlain
by intervals of clayey silt and silt to a depth of about 20 feet. Below the clayey silt, the
sediments graded from fine to coarse sand. The sand marks the top of the Site
overburden aquifer.

Elevated PID readings were observed in borings GP-5, -6, -7 and -8, 60 to 120 feet
west of OW-6. (PID readings are provided with the boring logs in Appendix A.) The
highest readings were in the clayey-silt unit at 12 to 15 feet below ground surface
(bgs). PID readings in the sand unit were orders of magnitude lower, when present. A
field decision was made to collect one soil sample for laboratory analysis from four of
the borings. The samples selected for analysis were from the location in the boring
with the highest PID reading. Groundwater samples were collected in the sand unit
occurring immediately beneath the clayey-silt unit in three borings where an elevated
PID reading was observed in the sand unit portion of the core.  Each of the four soil
samples and three groundwater samples were analyzed for volatile organic
compounds (VOCs).

Benzene was the only compound detected at concentrations greater than 1 milligram
per kitogram (mg/kg) in the soil samples. Compounds detected and associated
concentrations are provided in Figure 3-1. GP-5, GP-6 and GP-8 contained benzene
at 12 mg/kg, 26 mg/kg and 53 mg/kg, respectively. The groundwater grab sample from
GP-8 had a benzene concentration of 420 micrograms per liter (ug/L).

The GP-5/GP-8 area is hydraulically upgradient from OW-6 and Sparge Line A (BS-1
through BS-8). The PID readings obtained from the October 2006 borings contrast
with those obtained from the 2001 OW-6 boring (Appendix D); at OW-6, there were no
PID readings recorded above background.
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Based on the information obtained as part of the limited testing performed in October Harriman, New York

2008, it is evident that benzene is present in at least one portion of the overburden

aquitard (clayey silt). The data obtained from these borings indicate that the source

area for the impacted groundwater observed in monitoring well OW-6 may be 120 or

more feet west and upgradient from OW-6 and sparge Line A.

No decision has been made to date as to whether additional sparge points will be
installed in this area. A plan to enhance the plume management monitoring program
to is provided in Section 6.5 herein.

3.2  January 2007 Groundwater Quality Data

Fourteen wells were sampled in January 2007 as part the routine semi-annual
groundwater monitoring program. Three additional wells could not be sampled due to
ice encapsulating the flush mounts. Data are provided in Appendix B

January 2007 groundwater quality data were consistent with data obtained since
extraction wells MW-1 and RW-1R were taken off line for repair and modification in
2004. Benzene was not detected in plume fringe and sentinel wells MW-24S, MW-1S,
MW-7S, MW-118, MW-8S, and RW-1R and was detected at the 1 ug/L NYSDEC
Standard/Criteria/Guidance (SCG) level in MW-12S. Toluene was detected in RW-1R
at 3 ug/L, below the SCG of 5 ug/L. Benzene concentrations from wells within the
body of the plumes were generally consistent with recent past data.

4. Biogeochemical Processes Driving the Degradation of Benzene and Other
Organic Compounds in Site Groundwater

The January 2007 report described groundwater quality conditions at the Site, but did
not provide detailed information about natural and biosparge-enhanced biological
degradation processes at work at the site. Background information on the mechanics
of bioremediation and information relevant to the Site are provided below.

4.1 Mechanics of Biodegradation

Microorganisms are found in all soils, often in staggering numbers. A single ounce of
topsoil can contain millions to billions of microscopic organisms. The reason for this
abundance of life is simple; soil contains a wealth of food varying from dead plant and
animal matter to plant root exudates. These readily available food sources and lack of
competition from higher-order life forms allow for a thriving soil microbial ecosystem.
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Bacteria consume food on a chemical compound level. Because soil food sources are
complex organic materials comprised of many chemical compounds, soil bacteria have
the capacity to metabolize a wide variety of compounds to generate energy. This is
significant when considering the effect of chemical releases to the environment. While
the chemicals are of concern to human health, many are commonly encountered in soil
systems during decay of organic matter and are simply another food source for the soil
bacteria. Often the chemical release to soil will increase the microbial population as
the introduced chemical is more readily accessible for consumption than decaying
plant and animal organic matter.

There are two classes of compounds that bacteria use for metabolism: electron donors
and electron acceptors. Electron donors are reduced compounds that can be thought
of as “food” that is consumed by the cell. Electron acceptors are oxidized compounds
that are respired in conjunction with electron donor consumption. Humans and all
multi-cellular organisms use oxygen as the sole electron acceptor in their metabolic
processes. Microorganisms, however, can respire or “breathe” a broader spectrum of
electron acceptor compounds than the higher-order life forms. Common electron
acceptor compounds found in soil moisture and aquifers and some example electron
donor compounds and products are presented below.

glectron”Donors( Food Electron Acceptors
ources”)
e Heating oil o  Oxygen (Oy)
e Gasoline o Nitrate (NO3)
e Ethanol e Manganese (IV) (Mn*})
e Benzene e Ferric lron (Fe*?)
e Toluene ¢ Sulfate (SO,)
e Pyridine e Carbon Dioxide (CO,)
e Picoline

A typical microbial metabolic reaction can be expressed as:
Electron Donor + Electron Acceptor > Reaction Endproducts + Energy
The energy yield of the metabolic reaction is dependant on the electron acceptor used

in the reaction. Relative energy yields for common electron acceptors found in soil
moisture and aquifers are presented below.
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Electron Acceptor _Energy_Yield Hariman, New York
(kilocalorie/mole)

Most Energetic Oxygen -120
Nitrate -114

Manganese (IV) -81

Ferric Iron -28

Sulfate -25

Least Energetic Carbon Dioxide -22

Oxygen yields the greatest amount of energy for every unit of electron donor
compound consumed. It is advantageous for microorganisms to respire the higher
energy yielding electron acceptors. Higher energy yields under aerobic (with oxygen)
conditions allow for more vigorous metabolism and faster cellular growth and
reproduction. In contrast, microbes that use the lower yield electron acceptors such as
sulfate and carbon dioxide under anaerobic (without oxygen) conditions are relatively
slow-growing and lethargic. Some electron donor contaminant compounds are thought
to be recalcitrant under anaerobic conditions. This can be due to a functional limitation
(reaction cannot proceed without oxygen) or due to extremely low reaction rates under
anaerobic conditions that make anaerobic transformation negligible.

4.2 Site Chemical Biodegradation Properties

The Site groundwater is impacted by three main compounds of concern; benzene,
pyridine, and alpha-picoline (methyl pyridine). These COCs are both naturally
occurring compounds and are widely formulated and used in industry and in
commercial products (e.g., benzene is an additive in gasoline). Due to this wide use,
benzene, pyridine, and picoline have been found at numerous environmentally
impacted sites. Studies have been conducted to determine the fate of these
compounds in the environment. Specifically, many researchers have focused on
biodegradation of these compounds under aerobic and anaerobic conditions.

Biodegradation Occurs

Compound References

Aerobic Anaerobic
Conditions Conditions

Anderson, R. T. and D. R. Loviley. 2000.
Anaerobic Bioremediation of Benzene
Benzene Y Y under Sulfate-Reducing Conditions in a
Petroleum-Contaminated Aquifer. Environ.
Sci. Technol., 34 (11), 2261-2266;

Chakraborty, R. and J. D. Coates. 2004.
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Anaerobic degradation of monoaromatic
hydrocarbons. Joumal Applied
Microbiology and Biotechnology. Vol. 64,
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Picoline Y Y Applied and Environmental Microbiology.
Vol. 59, No. 3, pp. 701-705; Kaiser et al
(1996), Ibid.

Under laboratory conditions, biodegradation rates for benzene range from a half-life of
0.04 to 3.5 days under aerobic conditions to between 55 and 103 days under
anaerobic conditions. Biodegradation rates for pyridine range from a half-life of 0.4 to
9 days under aerobic conditions to approximately 25 days under anaerobic conditions.
Biodegradation rates for picoline range from 2 to 30 days for complete degradation
under aerobic conditions to greater than 200 days under anaerobic conditions.

(Reference: hitp://toxnet.nlm.nih.gov/cgi-bin/sis/htmigen?HSDB , August 24, 2007.
United States National Library of Medicine, Toxicology Data Network.)

Conditions in the groundwater environment are less conducive to biodegradation than

the laboratory ideal. Under groundwater temperature and electron acceptor and donor
conditions at a site, the actual biodegradation rates can be substantially slower than in
the laboratory. However, compared with many other synthetic industrial compounds
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found in the soil and groundwater environment at other sites, the Harriman site COCs Hariiman, New York

are able to biodegrade relatively easily and rapidly.

The compounds of concern at this site are biodegradable under all conditions, which
indicate that they are favorable for treatment via enhanced bioremediation or natural
bioremediation (also referred to herein as natural attenuation). The Trust
demonstrated significant aerobic biodegradation of the compounds of concern in
soils based on the results of the “Respirometric Testing and Soil Column Testing”
conducted late 1996 — early 1997 for the Maybrook Lagoon Site located in
Hamptonburgh, NY (CRA, 1997).

Under certain circumstances, biodegradation of some compounds will generate a more
toxic reaction endproduct than the initial compound. Because site COCs are not
halogenated (do not contain chlorine, bromine, or fluorine), the endproducts are
innocuous. The primary biodegradation endproducts are carbon dioxide, methane,
hydrogen sulfide, ferrous iron, manganese (ll), nitrogen, ammonia, and water.
Benzene (CgHg) reactions with the common aquifer electron acceptor compounds and
resultant reaction endproducts are presented below.

Electron Acceptor Reaction
Oxygen (O,) CeHg +7.50, 2 6 CO, + 3H,0
Nitrate (NOj) CeHg + 6 NO3 +H" > 6C0O,+3N,+6H,0
Manganese (Mn**) CeHs + 15 Mn** + 12 H,0 2 6 CO, + 15 Mn*? + 30 H*
Iron (Fe*®) CeHs + 30 Fe*® + 12H,0 > 6 CO, + 30 Fe? + 30 H*
Sulfate (SO4) CoHo + 3.75 SO, 2 + 7.5 H* > 6 COj + 3.75 HyS + 3 H,0
Carbon Dioxide (CO») CeHg + 4.5 H,O > 2.25 CO, + 3.75 CH,
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4.3 Biosparge System Harriman, New York

A biosparge pilot test program was implemented in November 2000. Data obtained
after two months of operation documented the ability of the single pilot test biosparge
well to influence groundwater quality conditions (dissolved oxygen and redox potential)
and benzene concentrations at monitoring wells points proximate to the sparge point.
The results were reported in the Interim Pilot Study Report submitted to the NYSDEC
in March 2001. Based on the pilot program success, design drawings for a full-scale
system of 20 biosparge wells arrayed in three areas of the eastern portion of the facility
were prepared and submitted to the NYSDEC in September 2001.

The full scale bioremediation system was installed in the overburden aquifer and
began operations in December 2001. Compressed air is conveyed to a series of
twenty injection (sparge) wells located within the groundwater plume (see Figure 2-2
for system locations. The compressed air exits the slotted well screen at the base of
the sparge well. Oxygen in the compressed air partitions into groundwater as the
injected gas migrates vertically and horizontally through the aquifer. The oxygen
addition supports aerobic bioremediation of the compounds of concern.

Compressed air injection wells are also used for air sparge remediation systems that
can be applied at sites with conditions differing from those at the Nepera site. In air
sparge systems, the oxygen in the compressed air can vertically migrate towards the
ground surface and support aerobic bioremediation and volatilization in both the
saturated and unsaturated zone. Due to the clayey-silt aquitard overlying the
overburden aquifer at the Nepera site, the compressed air/oxygen is confined to the
saturated overburden aquifer where bioremediation, but not volatilization, can occur.

At the Nepera site, conditions are such that the biosparge system was designed to only
address the overburden aquifer.

4.4 Natural Attenuation

Though the biosparge system is providing beneficial oxygen to the aquifer, it is
believed that much of the benzene (and other COCs) attenuation is attributable to
natural processes. The biosparge system is just one source of electron acceptors that
support biological uptake and transformation of benzene. Electron acceptors,
(primarily oxygen) are continuously being added to the impacted aquifer system
naturally through infiltration of rainfall and snowmelt and influent groundwater flow from
upgradient areas. The natural mass flux of these electron acceptors into the system is
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likely much greater than that added artificially by the biosparge system. The U.S. Harriman, New York
Environmental Protection Agency describes monitored natural attenuation (MNA) as
the reliance on natural attenuation processes (within the context of a carefully
controlled and monitored site cleanup approach) to achieve site-specific remediation
objectives within a time frame that is reasonable compared to that offered by other
more active methods. The “natural attenuation processes” that are at work in such a
remediation approach include a variety of physical, chemical, or biological processes
that, under favorable conditions, act without human intervention to reduce the mass,
toxicity, mobility, volume, or concentration of contaminants in soil or groundwater.

These in-situ processes include biodegradation; dispersion; dilution; sorption;
volatilization; and chemical or biological stabilization, transformation, or destruction of
contaminants.

Two main lines of evidence are used to demonstrate that natural attenuation of an
electron donor compound is occurring at an impacted site: 1) contaminant
groundwater concentrations in monitoring wells are stable or decreasing and 2)
electron acceptors compound concentrations are depressed as compared to
background concentrations.

4.5 Groundwater Contaminant Concentration Trend Analysis

As part of the January 2007 report, ARCADIS provided Figure 8-2, Groundwater
Quality Trends for Select Monitoring Well. The figure provided graphical bar charts of
concentrations for eight monitoring wells and is reproduced herein as Figure 4-1.
Stable or decreasing contaminant groundwater concentrations in site monitoring wells
are the first and primary line of evidence for enhanced (biosparge) and/or natural
attenuation as an adequate site remedy. Stable or decreasing trends would
demonstrate that the natural attenuation mechanisms (augmented by biosparge-
supplied oxygen) within the aquifer are preventing further plume migration and that the
overall contaminant mass is decreasing. With stable or decreasing trends, biosparge
and MNA would be demonstrated to be protective of potential downgradient receptors
and result in restoration of the aquifer over time.

The New York Department of Environmental Conservation discusses the primary line

of evidence for MNA in their Draft DER-10 Technical Guidance for Site Investigation
and Remediation:
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i. The determination that MNA has completely remediated the site in a manner Harriman, New York
that is fully protective of all identified sensitive receptors and that monitoring can
be terminated, is defined as follows:

ii. The contaminant plume length has been demonstrated to be stable or
shrinking by sufficient and suitable groundwater monitoring. This requires
concentration versus distance trend analysis, with suitable statistical validation,
with the test applied to each individual contaminant detected in each monitoring
well; and,

iii. The contaminant concentrations along the centerline of the plume have been
demonstrated to be decreasing by sufficient and suitable groundwater
monitoring. This requires concentration versus time trend analysis, with suitable
statistical validation, with the test applied to each individual contaminant detected
in each monitoring well and a demonstration that groundwater standards are met
before reaching the compliance point identified in the decision document.

Due to operation of the biosparge system, the groundwater system is not currently
under natural attenuation conditions. However, as it is believed that much of impacts
are currently being addressed through natural attenuation mechanisms, the stability
analysis was carried out to assess the current plume status. If the plume is found to be
stable or decreasing the current remedy is appropriate. If the plume is expanding
additional remedial work may be necessary.

ARCADIS analyzed contaminant concentration data for nine site groundwater wells
using the Mann-Kendall non-parametric statistical test. The Mann-Kendall statistical
test is commonly used for natural attenuation evaluations. The Mann-Kendall test
yields information on the contaminant concentration trends and gives the following
results based on the statistical significance of the data: increasing, probably increasing,
stable, probably decreasing, decreasing, or no trend. Additional information on the
Mann-Kendall test and the statistical significance of the results are provided in
Appendix C. A summary table is provided on the first page of the Appendix.

Data from site monitoring wells from September 2004 to date were used in the trend
analyses. These data were used because they coincide with the shut down of the
historical IRM pumping system and represent current conditions. Note that trend
analyses were only performed for wells that had been sampled four or more times
since September 2004. As a consequence, trend analysis is not yet performed for
MW-1S, RW-1R or MW-58. (Note: Mann-Kendall analyses require four or more
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samples to be statistically valid [Wiedemeier, Todd H., Hanadi S. Rafai, Charles J. Harriman, New York
Newell, and John T. Wilson. 1999. Natural Attenuation of Fuels and Solvents in the

Subsurface. John Wiley and Son, Inc., New York]).

The trend analyses in Appendix C and summarized on the first page of the appendix
show that benzene concentrations are decreasing or stable for two overburden aquifer
plume wells — MW-16S and MW-53D - respectively. Benzene concentrations in plume
fringe well MW-8S are also decreasing. The results for five overburden aquifer plume
wells - MW-20S5, MW-25S, MW-33, OW-7 and OW-6 — indicate no trend for benzene.
This is due to the relatively few samples available to be used for the analyses (5 or 6)
along with the fairly large variability in the concentrations reported in those samples. It
is anticipated that as the data sets for each well increases with time, a trend will be '
able to be resolved.

As noted in recent quarterly progress reports submitted to the NYSDEC, a 2007
assessment of biosparge wells BS-1 through BS-4, situated immediately upgradient
from monitoring wells OR-6, OR-7 and MW-258S, established that these sparge wells
had broken fittings, choked screens or both. As a consequence, biosparge system
oxygen was not being effectively delivered to the area of these three monitoring wells.
One sparge well was repaired and the other three were replaced. The analytical
results for the October 2007 semi-annual sampling event will allow for a better
assessment of the recent effectiveness of the biosparge system in this area. Please
note that groundwater quality in overburden monitoring well MW-12S, which is
approximately 300 feet downgradient from the three aforementioned wells, met or
equaled SCGs in June 2006 and January 2007.

One well in the bedrock aquifer, MW-20D, showed an increasing benzene trend. The
increase in concentration from 67 ug/L to 110 ug/L is below the November 2000
historic high benzene concentration in this well of 230 ug/L. MW-20D may not
accurately reflect bedrock groundwater quality. A program that will be implemented to
better evaluate bedrock groundwater quality is described in Section 7 herein.

Similar trends were observed for pyridine and alpha-picoline. Contaminant
concentrations are stable in most wells for which a trend could be established. An
increasing trend was observed in MW-16S and a probably increasing trend in MW-
53D. Alpha-picoline concentrations increased from 72 to 230 ug/L in MW-16S over the
period, but were below the historic high in that well of 250 ug/L observed in 2000.
Alpha-picoline increased from 3 to 5 ug/L in MW-53D, which is below the groundwater
criterion established for this compound.
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Additional data from future sampling intervals will increase the statistical significance of ~ Hariman, New York
the evaluation. These additional data may resolve true trends for wells that had a no
trend result and provide sufficient data to perform trend analyses on MW-1S, RW-1R

and other wells.
4.6 Electron Acceptor Concentrations

ARCADIS evaluated groundwater geochemical data within the plume footprints to
determine if biological activity associated with contaminant biodegradation is occurring
within the plume. As discussed above, chemical releases to the environment often
stimulate increased bacterial growth as the released chemical(s) is more readily
available for consumption as compared to other food sources in the aquifer.

Evidence for increased aerobic microbial activity can be found by comparing the
concentrations of common electron acceptors to background aquifer levels. Lower
electron acceptor concentrations than the background levels are indicative of
increased biological activity within that portion of the aquifer. In some instances,
electron acceptor reaction endproducts are observed rather than the initial substrate.
This is done when the electron acceptor is insoluble (ferric iron and manganese [IV]) or
so abundant (carbon dioxide) that it cannot be accurately quantified directly. In the
case where electron acceptor endproducts are observed, a higher concentration of
endproducts is indicative of increased microbial activity. The electron acceptor
compounds and reaction endproducts that were evaluated were:

Electron Directly Reaction Reaction
Acceptor Observed Endproduct Endproduct
Observed
Oxygen X --
Nitrate X --
Manganese (IV) X Manganese (II)
Ferric Iron X Ferrous Iron
Sulfate X -
Carbon Dioxide X Methane

The geochemical analysis results are presented on Tables 4-1 and 4-2. The
November 2000 groundwater quality data clearly show that the plume area is
biologically active as compared to background (upgradient) areas. Average dissolved
oxygen and sulfate concentrations in overburden aquifer plume wells are lower than
those in the background wells. For example, electron acceptor sulfate concentrations
in overburden aquifer upgradient monitoring wells PZ-1 and PZ-2 were 25.6 and 43.1
mg/L, respectively. Sulfate concentrations in plume source area wells OW-6, OW-7,
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and MW-16S were 1.24 ug/L, 1.62 ug/L and <1.0 ug/L, respectively. The substantially ~ Harmman, New York
lower sulfate concentrations in the plume source area wells are indicative of the
increased microbial activity. Manganese(ll) and ferrous iron concentrations are
elevated in plume wells OW-6, OW-7 and MW-16S compared to upgradient wells PZ-1
and PZ-2, establishing the generation of manganese and iron endproducts through
microbial activity. The presence of elevated methane concentrations in the plume wells
further documents this activity. The June 2006 data show similar groundwater quality
in the plume area (i.e., high ferrous iron and manganese (Il) concentrations) but can
not be contrasted with time-coincident upgradient monitoring well concentrations as the
upgradient monitoring wells were not sampled for these parameters during the
sampling event.

The depressed sulfate concentrations, relatively elevated ferrous iron, manganese |l
and methane concentrations in the overburden aquifer all indicate extensive biological
activity in plume groundwater even prior to the initiation of the biosparge program.
Similar data from 2006 indicate that biological activity remains high.

5. Plume Fringe and Sentinel Monitoring Wells Program and ROD-mandated
Groundwater Quality Management Program

The January 2007 report (Section 11) refers to the Site perimeter (property line) as the
project point of compliance. The report did not provide the basis for the linkage of the
site perimeter and the project point of compliance. Nor did the report relate the point of
compliance to the plume fringe monitoring well and sentinel well terminology provided
in draft DER-10.

The 1997 Record of Decision (ROD) does not use the term point of compliance. The
selected remedy includes the design and implementation program to contain the
groundwater plume on site and the requirement for institutional controls, including a
deed restriction to restrict the use of groundwater beneath the property and the
installation of additional sentry (“sentinel’) wells between the site and existing or future
public drinking water supplies to be monitored as part of a long-term monitoring
program. The ROD (Section 6.1) makes reference to the evaluation of remedial
alternatives in the Feasibility Study. Section 2.2.3 (p. 50) of the Feasibility Study states
the following:

"The groundwater ARARS (standards, criteria, guidance [SCGs])), presented

previously in Table 2.1, can be used as potentiai groundwater cleanup goals. It
is noted that since the Site use will remain the same in the future, these cleanup
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goals are appropriately applied at a point of compliance considered to be the Harriman, New York

Site (i.e., property) boundary.”

As described in Section 1.2 herein, Draft DER-10 describes two types of wells used to
confirm plume effectiveness monitoring (PEM) and monitored natural attenuation
(MNA) monitoring: plume fringe monitoring wells that monitor the area just beyond the
downgradient edge of the plume where contaminant concentrations are below
applicable SCGs and sentinel wells located no closer than three years travel time of
groundwater to the nearest potential groundwater receptor and no further than two
years' travel time from the delineated down-gradient extent of the contaminant plume.

For consistency with current NYSDEC terminology, the term ‘point of compliance well’
will be discarded; the terms ‘plume fringe well’ and ‘sentinel well’ will be used. As of
September 2007, the following existing overburden aquifer groundwater monitoring
wells are proposed as plume fringe and sentinel wells:

Plume Fringe Monitoring Wells: MW-1S5, MW-11S, MW-8S, RW-1R, MW-12S
Sentinel Monitoring Wells: MW-24S, MW-7S, MW-5S, MW-48

Due to the limited extent of bedrock groundwater impacts, bedrock wells MW-23D,
MW-26D and MW-6D are proposed to serve as both plume fringe and sentinel wells.

A program to supplement these existing plume fringe and sentinel wells is provided in
Sections 6 of this supplemental report. The nearby water supply wells and associated
monitoring are discussed in Section 7.

6. Spatial and Temporal Coverage and Gaps in the Overburden Aquifer
Groundwater Monitoring Program

The January 2007 report provides a summary of groundwater quality conditions at the
Nepera site. During the March 2007 meeting, the adequacy of the current overburden
and bedrock aquifer groundwater monitoring well networks was discussed. The
purposes and adequacy of these networks are described and discussed in Sections 6
and 7 below and recommendations are presented.
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6.1 Existing Monitoring Wells Harriman, New York

Since 1985, 54 groundwater monitoring wells have been installed on site for a variety
of investigation, assessment and remediation purposes. Wells are screened in the
shallow perched water-bearing zone, fill, the overburden aquitard, the underlying
overburden aquifer and the bedrock aquifer. Table 6-1 (Table 5-1 from the January
2007 report) provides information on each well, including installation rationale. Well
locations are shown in Figure 2-2. Logs of all wells are provided in Appendix D. The
purposes for which wells were installed include:

®  Monitor site perimeter (to be referred to herein for circa 2007 conditions as plume
fringe and sentinel monitoring wells) groundwater quality (MW-1S through
MW13S)

® Investigate groundwater quality in specific areas known or suspected to be
contaminated

® Investigate groundwater quality upgradient from specific known areas of
groundwater contamination

® Obtain geologic and hydrogeologic information
® Establish hydraulic gradient and groundwater flow direction
® IRM groundwater pumping wells

® Evaluate the hydraulic relationship between groundwater and the West Branch
Ramapo River

® Streambank erosion evaluation

® Observation wells for biosparge pilot test

Thirty of these wells are screened in the overburden aquifer. Ten wells are screened
or open in the bedrock aquifer. Fourteen wells are screened either in the overburden
aquitard, a perched zone above the aquitard, or in a shallow aquifer isolated from the

overburden aquifer by the overburden aquitard. Information on each well is provided in
Table 6-1. Twenty-one wells have been sampled as part of the routine semi-annual
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groundwater quality monitoring program. Eighteen wells are sampled for benzene, Harriman, New York
toluene, ethylbenzene, xylenes (BTEX), chlorobenzene, pyridine, alpha-picoline, and

2-amino-pyridine. Water levels are measured semi-annually in all site monitoring wells.
6.2 Source Area Wells

No groundwater monitoring wells were installed within an extended area of the former
chemical storage and process area bounded by monitoring wells MW-218S, PZ-1, OW-
6, MW-25S, MW-16S, MW-53D, and MW-33. Test pit soils data and soil gas survey
data obtained in 1991 and reported in the Rl (see Figures 6-1 herein, developed using
Rl figures 6.2 and 6.3) indicate that elevated concentrations of VOCs and SVOCs were
detected above the clay aquitard at several locations for which no monitoring wells
have been established in the immediate area. Source area/plume body overburden
aquifer monitoring wells OW-6, OW-7, MW-255, MW-16S, MW-53D, MW-33, and MW-
20S each monitor groundwater that has its origin in this area.

Nearly all or all of the unmonitored area is underlain by the clayey-silt aquitard. As a
consequence, it is not certain that COCs detected above or near the top of the clay
(from the aforementioned test pits and soil gas samples) have migrated to the
overburden aquifer beneath the aquitard. Data from within and immediately below the
aquitard at a location 120 feet northwest of monitoring well OW-6 were obtained in
October 2006 from the limited Geoprobe boring program (see Section 3.1). Based on
the October 2006 findings, it is probable (but not certain) that COCs within the aquitard
serve as a continuing diffusive source of benzene to the overburden aquifer.
Consequently, there is a reasonable possibility that one or more of the areas identified
in the 1991 test pit and soil gas surveys may continue to serve as a continuing source
of COCs to the overburden aquifer.

Similarly, outside of the area described above, there are no monitoring wells
immediately adjacent to Test Pits TP-4 and TP-7, both of which reported elevated
concentrations of VOCs.

6.3 Plume Lateral Extent Wells

Plumes A, B and C have been depicted as independent plumes since the outset of the
remediation program. Dashed lines bounding the lateral limits of each plume have
been used to indicate that the limits are estimated. Plume widths may actually be
narrower or wider than the widths depicted in the plume maps. Four monitoring wells —
MW-2S, MW-11S, PZ-2, and MW-36S - serve in part to establish plume widths.
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6.4 Plume Fringe and Sentinel Wells Harriman, New York

Six overburden aquifer monitoring wells - MW-3S, MW-4S, MW-5S, MW-27S, MW-7S
and MW-248S - are situated at or immediately downgradient from the site’s perimeter
property line and serve as sentinel wells. Seven other overburden aquifer monitoring
wells — MW-125, MW-13S, RW-1R, MW-8S, MW-1S, MW-36S and MW-35S8- are
situated downgradient from the plume area and upgradient from the perimeter and
serve as plume fringe monitoring wells.

As part of the semi-annual groundwater monitoring program, five of these 13 wells
have been sampled on an at least semi-annual basis since prior to 2000. For those
wells not included in the long-term semi-annual program, three were most recently
sampled in 2006 or 2007 after a several year interval. Two wells were installed in 2003
and have been sampled once and twice, respectively, and three wells have not been
sampled since 1999 or 2000.

6.5 Proposed Enhanced Plume Management Monitoring Well Program

A three-phased program to more fully understand soil and groundwater conditions
within the potential source area and to enhance the plume body, plume fringe and
sentinel groundwater monitoring program is presented below for the NYSDEC's
consideration.

Phase 1 - Continuous core Geoprobing sampling will be performed in the vicinity of
seven identified potential groundwater contamination source areas not already
monitored at the site. In addition, the western edge of the aquitard will be more fully
identified and a possible preferential pathway through the aquitard will be surveyed
(Figure 6-1). Four to six borings are anticipated at each of the seven locations. One
soil and one groundwater sample will be collected from each boring for laboratory
analysis. PID readings will be used to supplement the soils analytical data.

The Geoprobe survey will provide the following information:

* Vertical and horizontal extent of the residual source in the predominantly silty
beds (aka overburden aquitard) overlying the overburden aquifer.

* Thickness of (and in places documentation of the margin of or absence of) the
aquitard in the potential source areas.

g\aprojectiharriman trust\esd\supplemental groundwater report\final to nysdec 2007-10\final suppl. report 2007-10-09.doc

20


file://g:/aproject/harriman

Groundwater Quality
Assessment, Groundwater
Remediation Progress and
Proposed Updated
Remediation Program
Supplemental Report
Nepera Harriman Site

e Qualitative identification of the headward extent of contaminated groundwater ~ Harriman, New York

in the potential source area

¢ Determination of the presence or absence of a narrow and shallow preferential
groundwater flow pathway extending northeast from the vicinity of PZ-1.

Phase 2 - Installation of overburden groundwater monitoring wells in the potential
source areas as identified in Phase 1. Source area monitoring well locations will be
developed using geologic, geochemical and COC data obtained in Phase 1.
Monitoring wells to more fully characterize the lateral extent of the plumes will also be
installed as part of the Phase 2 program based on Phase 1 findings.

If the NYSDEC will allow selected biosparge wells to be turned off for a two month
period, selected sparge wells will be sampled as overburden plume and or fringe wells.
Alternately, a monitoring well will be installed and sampled upgradient from BS-16 in
line with monitoring well RW-1R.

All new groundwater monitoring wells will be sampled and analyzed for
benzeneftoluene/ethylbenzene, and xylenes (BTEX), SVOCs, and selected additional
parameters.

Phase 3 — Based on Phase 2 results, additional plume fringe and sentinel monitoring
well locations will be selected and the wells will be installed and sampled.

An OM&M plan providing the post-Phase 3 long-term monitoring program will be
drafted and submitted to the NYSDEC for review and approval following the Phase 3
sampling and analysis program.

7. Spatial and Temporal Coverage and Gaps in the Bedrock Aquifer
Groundwater Monitoring Program and Relationship to Town of Harriman
Water Supply Wells

7.1 Existing Monitoring Wells

Ten Site bedrock groundwater monitoring wells are screened or are open within the
bedrock aquifer. Of these, three are along the upgradient property line (R-2D, MW-
21D, and MW-10D), three are in areas that underlie overburden aquifer plumes (MW-
25D, MW-18D, MW-20D), and four are at or downgradient from the site perimeter
(MW-23D, MW-26D, MW-6D, and MW-27D). Of the seven wells within the area of the
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overburden plumes or along the site perimeter, three have been a part of the semi- Harriman, New York
annual groundwater monitoring program during the 2000-2007 period, three have not

been sampled since 2000, and one has not been sampled since 1991.

Two of the four site perimeter bedrock groundwater monitoring wells are routinely
sampled (MW-6D and MW-26D). The other two (MW-23D and MW-27D) have not
been sampled since 2000. Only one of the four perimeter bedrock groundwater
monitoring wells has recorded a COC concentration exceeding SCGs — MW-6D (one
in 20 samples had a benzene concentration at 5 ug/L in 2004)

Of the three bedrock monitoring wells underlying the area of the overburden aquifer
plumes, two wells (MW-25D and MW-18D) have not been sampled since 2000 and
1991, respectively. The only SCG exceeded in these wells was benzene, at maximum
concentrations of 25 ug/L and 15 ug/L, orders of magnitude lower in concentration then
that detected in the nearby overburden aquifer monitoring wells MW-16S and MW-258S.
MW-20D routinely exceeds SCGs for benzene, toluene, pyridine, alpha-picoline and 2-
amino-pyridine.

7.2 Public Water Supply Well Pump Rate Test

The January 2007 report provided information on the Village of Harriman water supply
wells. Supply well OR-7 is a 417-foot deep bedrock well situated 3500 feet east of the
Site. The January 2007 report referenced correspondence from the Village's
consultant to the NYSDEC and provided a review of groundwater quality data collected
by the consultant for the years 2000-2006 to document the absence of impact or
potential impact to the supply well from the Site.

In the March meeting, this issue of bedrock impacts and potential impacts to public
water supply were brought up in discussion. Information available in a report prepared
by the Town’s consultant (Increased Pumping Rate Test Analysis Well OR-7 Village of
Harriman, OBG, July 1998) is summarized below. The 1998 report is provided in
Appendix F herein.

In 1998, a pumping test was performed to evaluate whether OR-7 could be pumped at
a sustained yield of 148 gallons per minute so as to establish a basis for increasing the
permitted water taking from 50 to 125 gpm. During the 72-hour pumping test, water
levels in a monitoring network of four well clusters (paired overburden aquifer and
bedrock aquifer monitoring wells) were recorded to establish whether the pumping
would significantly affect water levels in monitoring wells close to the Site and whether
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there was a direct connection between the overburden aquifer and the bedrock aquifer, ~ Harmiman, New York

Drawdown in two bedrock wells 1,500 feet and 1,200 feet west of OR-7 was observed.

No drawdown attributed to the pumping was observed in Site sentinel bedrock

monitoring wells MW-6D or MW-23D. None of the overburden monitoring wells

monitored for the test showed any drawdown attributed to the pumping test, leading to

the consultant’s conclusion that the data strongly indicate no direct hydraulic

connection between the overburden aquifer and the significant water-bearing zone

encountered in the bedrock aquifer.

Please note that during the March meeting, an NYSDEC representative provided a
recollection that drawdown during this pumping test in a Site monitoring well was about
12 feet. Based on review of the pumping test consultant’s report, the drawdown was
associated with offsite bedrock monitoring well D-4, which had 12.4 feet of drawdown.
D-4 is approximately 850 feet southeast of the closest point of Nepera site property
boundary. Also, a concern was mentioned that because the request for an increased
OR-7 pumping rate was only 125 gpm, not 148 gpm, this implied that pumping 148
gpm would cause a negative impact at OR-7 associated with the Nepera Site. The
pumping test results demonstrate that even with the full 148 gpm pumped during the
test, no hydraulic connection was observed.

7.3 Mw-20D

As discussed in Section 7.1, the only bedrock monitoring well with elevated COC
concentrations is MW-20D. Review of the MW-20D boring and monitoring well details
(Appendix D) indicates that MW-20D was drilled to a depth of approximately 65 feet,
five feet below the overburden/bedrock interface. A four-inch PVC casing was grouted
within an eight-inch bore hole. A 3 7/8” bore hole was then drilled to a depth of about
85 feet and the well was completed as an open borehole without a well screen and
sand pack. The well log indicates that the dolomite bedrock is fresh to moderately
weathered (along a fracture).

There is reason to suspect that samples obtained from MW-20D may not represent
actual bedrock groundwater quality conditions beneath the site. The well casing to
prohibit interference from the overburden aquifer groundwater extends only five feet
below the overburden/bedrock interface. The shallow bedrock may be weathered in
places, and may afford the opportunity for groundwater from the overburden aquifer to
intermingle with groundwater in the weathered bedrock. Another reason to question
the representativeness of data from this well is that water levels in this well are at
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times extraordinarily high (see data in Appendix B) compared to other bedrock wells Harriman, New York
and appear to be influenced from leakage around the well seal.

7.4 Summary of Bedrock Groundwater

As stated in the ROD (p. 5), contamination in the bedrock is essentially confined to the
source area represented by bedrock monitoring well MW-20D. As indicated in Section
7.2, there is reason to suspect that data from MW-20D may not be representative of
bedrock groundwater quality conditions. With the single data point exception noted,
the groundwater quality in the two sentinel bedrock monitoring wells that have been
routinely sampled meets SCGs. There is no threat posed to the nearby public supply
well.

7.5 Proposed Monitoring

As discussed in Section 5, the terms for wells formerly referred to as perimeter or point
of compliance wells will be referred to as plume fringe or sentinel wells as appropriate.
Due to the limited extent of bedrock groundwater impacts, bedrock wells MW-23D,
MW-26D and MW-BD are proposed to serve as both plume fringe and sentinel wells.

A new well, preliminarily identified as MWB-20-70, will be established adjacent to MW-
20D. It will be drilled and cased to a minimum of 10 feet into competent (unweathered)
bedrock. A 15-foot (or less) open rock well wiil be drilled and established below the
bottom of the casing from 70-85 feet below the surface. Bedrock monitoring wells MW-
20D and MWB-20-70 will be sampled and analyzed for VOCs and site-specific SVOCs.
Results and recommendations for future sampling and analyses will be presented to
the NYSDEC.

Should source area bedrock monitoring wells MW-25D and MW-18D and plume
fringe/sentinel bedrock monitoring wells MW-27D and MW-23D (none of which have
been sampled since 2000) still be accessible for sampling, a single round of sampling
and analyses for VOCS and site-specific SVOCs will take place as part of the next
semi-annual sampling event. Following reporting and review of the resulting
groundwater analytical data, an updated, routine groundwater monitoring program will
be submitted to the NYSDEC as part of the updated OM&M plan.
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8. Support for ARCADIS’ Proposal to Substantially Reduce the Testing of Harriman, New York
Pyridine and Related Semi-volatile Organic Compounds

Since 2000, routine groundwater quality sampling and analysis for nearly all wells
monitored has included analyses of site VOCs and.the SVOCs pyridine, alpha-picoline,
and 2-amino-pyridine. In the proposed Groundwater Monitoring Program included as
Appendix C of the January 2007 report, ARCADIS proposed the following monitoring
program change with respect to SVOC analyses:

® The site-specific semi-volatile compounds — pyridine, alpha-picoline, and 2-amino-
pyridine — are detected at concentrations lower than benzene and increase and
decrease in a consistent pattern as benzene. As a consequence, it was
proposed that analysis of semi-volatiles be limited to MW-16S and MW-20S one
time per year.

During the course of the March 2007 meeting, NYSDEC representatives requested
that ARCADIS provide more information to support this request.

Review of historic groundwater quality data (Figure 3-2 and Appendix B) shows that
one or more of the three SVOC compounds are routinely detected at concentrations
exceeding the 50 ug/L SCG for each compound in six overburden aquifer or bedrock
monitoring wells - MW-16S, OR-7, OR-6, MW-255, MW-20S and MW-20D - all of
which are well within the plumes. Historically, these compounds have been only rarely
detected in wells currently proposed for designation as plume fringe or sentinel
monitoring wells, and when detected have been well below the SCGs.

Plots of benzene and site SVOC concentrations over time in three of the monitoring
wells having elevated SVOC concentrations — MW16S, MW-20S and OW-6 - are
provided in Appendix E. With the exception of alpha-picoline in MW-16S during the
period since June 2003, the SVOC concentration fluctuations closely match the
benzene concentration fluctuations over time. For example in OW-6S, the highest
alpha-picoline concentration recorded occurred in the same sample as the highest
benzene concentration. Lesser peaks also matched. Similar matches are illustrated in
MW-16S (1999-2003) and MW-20S.

As described in Section 3.1, pyridine and alpha-picoline both biodegrade in

groundwater. SCGs for these compounds (50 ug/L) have continuously been met at the
wells currently proposed as plume fringe and sentinel monitoring wells. Concentration
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fluctuations in plume centerline wells with elevated SVOC concentrations generally Harriman, New York

mimic those for benzene.

As a consequence, the SVOC data provide no unique useful information and are
superfluous for the monitoring of the plume fringe and sentinel well locations and the
improvements in groundwater quality within the body of the plumes. Consequently, it is
proposed that SVOC testing be limited to MW-16S and MW-20S on a once a year
basis.

ROD Alternative 2, Institutional Controls, includes the requirement that groundwater
samples be analyzed for SVOCs and pyridines. As a consequence, in the preliminary
draft ESD, the following element has been included in Section 3.1, Modifications to the
ROD Components:

® The analytical requirements will be modified (from the Institutional Controls portion
of the ROD remedy) to, “samples will be analyzed for VOCs. SVOCs and
pyridines will be analyzed on a limited basis as to be provided in the OM&M Plan.”

9. MW-1S Historical Data

The MW-18 historical influent groundwater quality data, with operational time-line
information as requested in the March meeting, is provided in Figure 9-1. As was
discussed during the March meeting, benzene concentrations in MW-1 have been in
general decline since 1996. Comparison of the 2006-2007 results to the 10/2002-
2/2003 results is particularly revealing in that during both periods the IRM well at MW-1
was off. In the 2002-2003 period, the benzene concentrations ranged between about
70 ug/L and 230 ug/L. During the 2006-2007 period benzene has been <1.0 ug/L.
Consequently, it would appear that the absence of IRM pumping during 2006-2007
does not explain the groundwater quality improvement at MW-1S, as absence of
pumping did not result in low concentrations in 2002-2003.

10. Summary of Findings and Conclusions

In the 20 years since benzene and other site compounds of concern were identified at
the Nepera site, considerable investigatory and remediation work has been performed.
Drum and soil excavation was performed in 1987 and 1999. Using an alternative
remedial approach to the groundwater pump-and-treat system specified in the ROD,
biosparge and natural attenuation were jointly used with the IRM pump and treat
system until September 2004 to contain and treat contaminated groundwater. Since
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discontinuing the IRM pump-and-treat system operations, the biosparge system and Harriman, New York
natural attenuation have operated as stand alone systems. As evidenced in the recent
(2006-2007) analyses from site groundwater monitoring wells, the remediation program
is meeting with success; plumes are contained and have diminished in concentration
and extent (by 75 per cent) since 1988 and groundwater quality in the plume fringe and
sentinel wells meets current NYSDEC standards. Findings and conclusions to date

are summarized below:

1. Based on the data available from the existing overburden aquifer monitoring
wells, the area of the site underlain by the plume in 2007 (including the inferred area
shown in Figure 2-1) is approximately six acres or 25 percent of the 1988 plume area,
a 75 percent reduction in area.

2. Based on the information obtained as part of the limited testing performed in
October 2008, it is evident that benzene is present in at least one portion of the
overburden aquitard (clayey silt). The data obtained from these borings indicate that
the source area for the impacted groundwater observed in monitoring well OW-6 may
be 120 or more feet west and upgradient from OW-6 and sparge Line A.

3. in June 2006 and January 2007, groundwater quality in Site’s existing plume
fringe and sentinel monitoring wells within the overburden aquifer met NYSDEC
standards, criteria and goals (SCGs) established for Site groundwater contaminants of
concern.

4. Since the IRM well pumping was discontinued in September 2004, COC SCGs
for Plumes A and B in the overburden aquifer have been met in the plume fringe and
sentinel monitoring wells immediately downgradient from the biosparge system and
500 feet upgradient from the site perimeter. Groundwater quality data trend analyses
since that time support that COC concentrations in groundwater have been generally
stable or declining during this period, although trends in some wells can not be properly
established until more monitoring data are obtained.

5. In June 2006 and January 2007, natural attenuation has achieved SCGs for
Plume C COCs at the plume fringe/sentinel well MW-18S.

6. Groundwater contamination source area removal - the excavation of drums and
contaminated soil and ORC treatment at Area F and Building 53 and earlier excavation
in the area of MW-168S - has contributed to the groundwater quality improvements.
Since the 1980s, facility capital improvements (e.g., tank containment) and improved
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operating procedures, and more recently termination of chemical process and storage ~ arriman, New York
operations, have provided source control so that preexisting groundwater plumes

would not be replenished or new plumes created.

7. Since 2004, plume fringe and sentinel wells have achieved the COC SCGs
downgradient from Plumes A and B in the absence of an active IRM pump and treat
system and with the presence of active biosparge and natural, in-situ biological
systems. The continued success of the biosparge and natural biological systems will
be monitored semi-annual using the existing and soon to be installed enhanced
groundwater monitoring program wells. Restarting IRM pumping from RW-1R is
unnecessary and would provide no groundwater quality benefit not already being
achieved by the biosparge and natural biological systems.

8. Since 2006, groundwater quality at MW-1S, which is downgradient from Plume
C, has met COC SCGs in the absence of an active IRM pump and treat system. The
continued success of natural, in-situ biological systems will be monitored semi-annually
using existing and soon to be installed enhanced groundwater monitoring program
wells. Restarting IRM pumping from MW-18 is unnecessary and would provide no
groundwater quality benefit not already being achieved by the natural biological system
activity.

9. In the bedrock aquiter, COC concentrations exceeding SCGs are limited to a
single monitoring well (MW-20D) near the center of the former processing area.
Bedrock aquifer plume fringe and sentinel monitoring wells met SCGs in 2000 and
2006. An additional, bedrock monitoring well will be established adjacent to MW-20D,
with a greater separation from the sediment/bedrock interface, to establish whether the
groundwater quality data from MW-20D are representative of bedrock groundwater
quality.

10.  Village of Harriman water supply wells are not impacted by site groundwater.
There are no plumes of COCs at or near the site perimeter that will impact Village of
Harriman water supply wells in the future.

11.  With respect to the Record of Decision, the goal to protect public and private
drinking water supplies in the vicinity of the site is being met. A remedial action to
design and implement a groundwater remediation program to contain the groundwater
plume has been in place since December 2001. This remedial action achieves the
above-stated goal, although by means other than that specified in the ROD.
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12.  For a large portion of the Site’s former chemical storage and process area, there ~ ariman, New York
are limited groundwater monitoring wells and limited groundwater quality data. The
lateral dimensions of plumes A, B and C are not well delineated due to the limited
number of wells along the plume flanks. In the plume fringe and sentinels well zones,
there are some wide gaps between monitoring locations. The Trust proposes a 3-

phased program, described in Section 6.5, to fill these gaps.

13. Since the Rl and FS were completed in 1995 and the ROD was published in 1997,
new/updated guidance pertaining to inactive hazardous waste disposal sites/state
Superfund Sites (Draft DER-10, Technical Guidance for Site Investigation and
Remediation, 12/2002) have been published and are being utilized throughout the
state. Draft DER-10 provides clear guidance on many things, most particularly with
regard to guidance for remedial process closure and site closeout. With the NYSDEC's
concurrence, the Trust and ARCADIS plan to utilize draft DER-10 for the remaining
duration of the remediation and monitoring program.

11. Proposed Updated Remedial Approach

Albeit for a period limited to the three most recent semi-annual sampling events, the
ROD goal of achieving SCGs at the plume fringe and sentinel monitoring wells was
met in January and June 2006 and January 2007. Meeting SCGs for this still
relatively short period of time is a major step to meeting the ROD goal with respect to
active groundwater remediation. Presented in the subsections below, and based on
review of the data acquired through January 2007 and the conclusions presented in
Section 10, is the proposed project path forward.

11.1 Prepare and Put into Effect an Explanation of Significant Differences to Modify the
ROD Remedy from Pump and Treat to Biosparge and Monitored Natural Attenuation

In accordance with NYSDEC Program ID: TAGM-4059, Making Changes to Selected
Remedies, ARCADIS, on behalf of the Trust, submitted in January 2007 to the
NYSDEC a preliminary draft Explanation of Significant Differences (ESD) to modify the
ROD remedy element specifying the Alternative 7 Pump and Treat program as
described in the ROD, to Biosparge and Monitored Natural Attenuation. Following the
NYSDEC's review of this Supplemental Report, it is anticipated by the Trust that the
NYSDEC will review the preliminary draft ESD and, after consensus is reached, will
consult with the NYS Department of Health for their review and agreement. The ESD
will then be issued to the public for review and comment. Please note that the
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Trust ARCADIS will provide the NYSDEC with an updated preliminary draft ESD in Harriman, New York
September 2007.

11.2 Continue Operation of Plumes A and B Biosparge Systems

Lines A through D of the biosparge system will continue to operate. From time to time
individual sparge points may be temporarily shut down in order to be used for
groundwater monitoring. After monitoring, they will be restored to service. The
biosparge points that were not operational in March 2007 have been repaired or
replaced. All 20 sparge wells are currently operating. Additional sparge points may be
added to optimize the system.

Criteria to be used to determine when biosparge activities can be discontinued will be
developed consistent with draft DER-10 guidance and provided as part of the
Operations, Maintenance and Monitor (OM&M) Plan that will be submitted to the
NYSDEC following issuance of the ESD.

11.3 Continue Plume C Monitored Natural Attenuation

Plume C has retreated in extent with unassisted natural bioremediation. Natural
attenuation will continue to be monitored in plume body, plume fringe and sentinel
wells associated with this plume.

Based on past monitoring activity, concentrations of benzene or other COCs above
SCGs may appear from time to time at MW-1S. The OM&M Plan will address the
response should a substantial and sustained increase in COC concentrations occur at
MW-1S or within Plume C. In the event of a substantial and sustained increase in
concentrations at MW-1S, an enhancement of the bioremediation program may be
implemented.

11.4 Discontinue IRM

The IRM groundwater pumping and treatment systems, which were taken offline in
2004, will be discontinued. As described in this report, the goals established in the
ROD to protect public and private drinking water supplies and containment of the
plume have been met since the discontinuation of the IRM system. With respect to
Plumes A and B, these goals are being met by the active biosparge system which
began operation in December 2001 and which has operated since 2004 without IRM
wells RW-1/RW-1R and R-3. With respect to Plume C, the goals are being been met
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by natural attenuation without IRM pumping at MW-1S. RW-1R and MW-1S are being ~ Harmiman, New York
added to the revised semi-annual groundwater monitoring program presented in
Appendix G.

11.5 Add Bedrock Monitoring Well and Continue Bedrock Groundwater Quality Natural
Attenuation Monitoring at MW-20D

MW-20D is the only substantially impacted bedrock groundwater monitoring well.  As
presented in Section 7 herein, an additional bedrock well, with a greater spacing
between the overburden/bedrock interface and the well screen than used for MW-20D,
will be installed adjacent to MW-20D to confirm the representiveness of the results
historically obtained from MW-20D. Following review of the data obtained from the
new well, a recommendation will be provided as to the future monitoring of bedrock
groundwater quality in the vicinity of MW-20D.

11.6 Enhanced Groundwater Monitoring Well Program

A 3-Phase program, beginning with a Geoprobe boring program, will be performed in
the potential source areas where limited groundwater monitoring wells and data are
available. Monitoring wells to enhance monitoring of the plumes’ source area(s),
lateral dimensions and plume fringe and sentinel well areas will be installed and
sampled as part of the second and third phases of the program. The program is
summarized in Section 6.5.

11.7 Environmental Easement

In accordance with the ROD, the Maybrook and Harriman Trust, working through the
site’s current owner — Rutherford Chemical, Inc. — and the NYSDEC, will develop a
legal instrument in the form of an environmental easement establishing a restriction on
the use of groundwater beneath the property. Other elements of the deed restriction
provision incorporated into the ROD, specifically related to restrictions on use of the
property and a description of the remaining contamination on site, will be associated
with a separate deed restriction not addressed as part of this groundwater report and
program moving forward.

11.8 Well Decommissioning

Fifty-five groundwater monitoring wells have been established at the Harriman site
since 1985. Of these wells, 30 are screened in the overburden aquifer, 14 are
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screened in the perched unit/overburden aquitard, and 9 are screened (or open hole) Harriman, New York

in the bedrock. ARCADIS proposes to decommission 15 monitoring wells. Wells will

be placed on the proposed decommissioning list for the following reasons:

® Bedrock well reporting non-detections or consistent, extremely low BTEX and
pyridine concentrations

® Perched groundwater (above aquitard) with consistent BTEX and pyridine non-
detects or consistent, extremely low concentrations

® Aquitard well reporting non-detections or consistent, extremely low BTEX and
pyridine concentrations

Decommissioning procedures for the Harriman Site bedrock and shallow overburden
monitoring wells will be conducted in accordance to the Groundwater Monitoring Well
Decommissioning Procedures (NYSDEC, 2002). The Harriman Site Monitoring Well
Decommissioning Plan will be submitted after the NYSDEC has reviewed this
Supplemental Report.

11.9 Revised Groundwater Monitoring Program

The proposed Revised Groundwater Sampling and Analysis Program provided is an
attachment to the January 2007 report has been slightly revised. The revised program
provided herein will be considered an interim program until after the first round of
groundwater quality data from the 3-Phase program proposed herein have been
reviewed and assessed.

11.10 Operations, Maintenance, and Monitor (OM&M) Plan

Following publication of the ESD, ARCADIS will prepare an OM&M Plan for continued
remediation system operations, groundwater monitoring, and reporting,

11.11 Criteria to Discontinue Plumes A and B Biosparge System
Criteria to discontinue the Plumes A and B Biosparge System will be developed in

accordance with guidance provided in draft DER-10 and proposed as part of the
OM&M Plan. Any potential contingencies will also be addressed.
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11.12 Use of Draft DER-10 Guidance

Provisions of the Draft DER-10 guidance will be utilized for the remainder of the site
remediation and monitoring program.
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Table QOOO Geochemical Water Quality Data, Groundwater Quality Assessment, ngwater Remediation Progress and Proposed Updated Remediation Prograr’
Supplemental Report, Nepera Harriman Site, Harriman, NY, October 2007.

Benzene D(')s:g:d Nitrate N[I,a::zzlr‘:::e Dlslig:‘ved Sulfate Methane pH Temperature
0,
OVERBURDEN AQUIFER
Background (Upgradient) Wells
MW-2S Nov-00 ND 0.5 0.672 31.6 <10.0 19.1 <0.07 7.3 18.6
MW-gs8 Nov-00 NO 0.2 0.258 159 <10.0 26.8 <0.07 72 12.6
MW-21S Nov-00 ND 1.3 1.09 7.0 <10.0 26.8 <0.07 7.4 17.3
AVERAGE - - 0.7 0.7 65.9 <10.0 242 <0.07 - -
Plume Wells
MW-1S Nov-00 98 0.2 <0.10 992 1,610 72.3 213 7.4 13.8
MwW-8S Nov-00 510 0.0 <0.10 279 4,170 14.4 1.33 79 13.0
MW-16S Nov-00 4,100 0.0 <0.10 575 4,930 <1.00 11.7 7.8 16.7
MW-208 Nov-00 7.0 0.0 <0.10 158 456 344 4.44 8.2 17.1
MW-258 Nov-00 2,300 3.2 <0.10 7 206 10.8 0.57 11.4 16.1
MW-53D Nov-00 500 0.0 <0.10 650 4,100 1.74 1.54 7.7 14.6
Oow-6 Nov-00 20,000 0.0 <0.10 983 4,250 1.24 11.8 76 13.7
ow-7 Nov-00 9,500 0.2 <0.10 7,540 16,700 1.62 5.8 7.1 13.2
RW-1S Nov-00 84 0.2 <0.10 1,360 66.6 19.6 0.46 7.2 11.6
AVERAGE - - 04 <0.10 1,140 3,320 14.2 3.62 - -
Downgradient and Sidegradient Wells
MW-38 Nov-00 ND 0.2 0.545 608 <10.0 295 <0.07 7.2 12.8
MW-4S Nov-00 ND 1.3 <0.10 1,410 <10.0 32.8 , <0.07 71 11.7
MW-5S8 Nov-00 ND 0.2 <0.10 1,780 53.3 26.7 <0.07 7.3 14.2
MW-7S Nov-00 0.4 0.2 <0.10 434 <10.0 36.2 <0.07 7.8 12.0
MW-118 Nov-00 ND 0.0 0.103 483 240 25.9 0.11 7.5 15.4
MW-12S8 Nov-00 2.0 0.0 <0.10 3,390 20,900 16.2 11.34 6.7 237
MW-248 Nov-00 ND 0.0 <0.10 951 1420 888" 0.13 7.9 16.4
MW-278 Nov-00 ND 0.6 0.114 <1.0 241 40 <0.07 12.2 12.1
PZ-2 Nov-00 ND 0.0 <0.10 439 1,440 43.1 <0.07 7.8 15.4
PZ-3 Nov-00 1.0 0.0 <0.10 1,460 1,960 127 0.07 8.4 15.4

AVERAGE - -- 0.2 0.08 1,220 2,890 47 1.29 -- -



Table .2000 Geochemical Water Quality Data, Groundwater Quality Assessment, Cgudwater Remediation Progress and Proposed Updated Remediation Prograr’
Supplemental Report, Nepera Harriman Site, Harriman, NY, October 2007.

Dissolved Dissolved Dissolved

Benzene Oxygen Nitrate Manganese Iron Sulfate Methane pH Temperature
ug/L. m mg/L m S.U. °C
(ugl) (malL) (mg/L) (ug/L) (ug/L) (mg/L) (mg/L) (S.U) (°C)
BEDROCK
Background (Upgradient) Wells
MW-10D Nov-00 ND 0.5 <0.10 382 57.4 42.2 <0.07 7.0 15.1
Plume Wells
MW-18D Nov-00 ND 0.0 0.273 324 39.8 235 0.17 7.3 14.4
MW-20D Nov-00 230 0.0 <0.10 449 157 51.7 1.7 9.3 14.2
MW-25D Nov-00 16.0 1.5 <0.10 <10.0 <1.0 22.7 <0.07 12.7 12.6
AVERAGE - - 0.5 0.3 386.5 98.4 32.6 0.9 - --
Downgradient and Sidegradient Wells
MW-6D Nov-00 ND 0.3 <0.10 2380 85.8 21.2 0.19 7.7 10.8
MW-23D Nov-00 0.3 1.6 <0.10 <10.0 <1.0 18.8 <0.07 8.9 12.7
MW-26D Nov-00 ND 24 0.207 <10.0 2.1 28.3 <0.07 10.4 12.1
MW-27D Nov-00 ND 0.0 <0.10 <10.0 2.0 22.8 0.23 10.0 10.8
AVERAGE - - 1.1 0.05 595 22 22.8 0.1 - -
NOTES
* value discarded for averaging S.U. Standard pH units
ug/L Microgram per liter °C ’ Degrees Celsius

mg/L Milligram per liter ND Not detected



Table .2006 Geochemical Water Quality Data, Groundwater Quality Assessment, &dwa’rer Remediation Progress and Proposed Updated Remediation Progra’
Supplemental Report, Nepera Harriman Site, Harriman, NY, October 2007.

Benzene D(l)s:;;l:ﬁd Nitrate nl?;f\:;:::e Dlsls:z:‘ved Sulfate Methane pH Temperature
(]
(ugl) (mglL) (mg/L) o (ugll) (mg/L) (mglL) (SV) (°C)
OVERBURDEN AQUIFER
Plume Wells
MW-16S Jun-06 1,100 0.1 0.077 807 5570 1 -- 7.4 14.6
MW-208 Jun-06 100 0.1 ND 311 1340 46.7 -- 7.5 12.7
MW-258  Jun-06 620 0.2 ND 940 3050 2.08 - 7.2 16.5
MW-33 Jun-06 74 1.1 -- -- -- -- -- 7.4 12.1
MW-37S Jun-06 130 0.3 -- -- -- -- -- 7.1 14.4
MW-53D  Jun-06 460 0.3 ND 340 5620 0.295 - 6.6 14.4
Ow-6 Jun-06 12,000 0.3 ND 1770 10700 0.926 - 5.3 14.1
ow-7 Jun-06 3,500 0.6 0.068 3760 12300 22.2 -- 6.3 14.4
AVERAGE - - 0.4 0.024 1320 6430 12.2 - - -
Downgradient and Sidegradient Wells
MW-1S Jun-06 ND 0.2 - - - - - 7.4 13.0
MW-58 Jun-06 ND 5.8 -- - - - - 11.0 13.0
MW-78 Jun-06 ND 0.3 -- - - - - 7.3 13.3
MWwW-8S Jun-06 ND 6.1 ND 431 5630 447 -- 7.0 12.0
MW-11S  Jun-06 ND 0.1 - - - - - 7.1 13.3
MW-128 Jun-06 0.4 0.2 -- -- -- -- -- 8.4 14.6
MW-248 Jun-06 ND 1.1 0.142 464 362 841* - 7.0 12.8
MW-35S Jun-06 ND 0.3 -- -- -- -- -- 7.1 13.9
RW-1R Jun-06 0.5J 0.3 0.031 669 8300 42.9 -- 5.4 12.9

AVERAGE -- - 1.6 0.058 521 4760 44 - -- -



Table.2006 Geochemical Water Quality Data, Groundwater Quality Assessment, Qndwater Remediation Progress and Proposed Updated Remediation Progra,

Supplemental Report, Nepera Harriman Site, Harriman, NY, October 2007.

Benzene Dcl)s:;::(:d Nitrate N?;Z:I:::e Dlslsr :::’ed Sulfate Methane pH Temperature
ug/L mg/L mg/L mg/L S.U. °C
(uglL) (maL) (mg/L) (ug/L) (ugll) (mg/L) (mg/L) (S.U) (°C)
BEDROCK AQUIFER
Plume Wells
Mw-20D  Jun-06 87 0.4 - - - - - 9.6 13.9
Downgradient and Sidegradient Wells
MW-6D Jun-06 ND 0.2 - - - - - 8.4 11.7
MW-26D  Jun-06 ND 0.8 -- -- -- -- - 9.9 14.7
AVERAGE - -- 0.5 -- - - - - - -
NOTES
* value discarded for averaging S.uU. Standard pH units
ug/L Microgram per liter °C Degrees Ceisius
mg/L Milligram per liter ND Not detected



Table 6-1: Monitoring Well Information, Groundwater Quality Assessment, Groundwater Remediation Progress and Proposed Updated Remediation Program - Supplemental Report, Nepera Harriman Site, Harriman, NY, October 2007,

Sampling*| Diameter Elevation of Well sc;eenl'?elpt(ht{open Scre;:‘/:‘:;hole ;OP_fO f BTZF:c:)cfk Consultant
Monitoring Well o (inches) Finish the top of Depth - orehole $s) quiter d Hydrogeologic Unit Monitored -
casing (bgs) (To:; - (Bott:)m) Top Bottom | Depth (bgs)| Depth (bgs) Name Inst:Ife d
MW-18 4 Stickup 522.77 25.0 15.0]---]25.0 507.77 497.77 13 77.5 ‘QverburdenAquifer =3 °| CA Rich 1985
MW-28 4 Stickup 530.58 22.5 12.5|---|22.5 518.08 508.08 12 28 “QverburdenAquiifer -{CA Rich| 6/3/85
MW-3S 4 Stickup 525.70 25.0 15.0]---]25.0 510.70 500.70 10 ND verburden Aquifer- 1 CA Rich| 6/3/85
MW-48 4 Stickup 524.74 52.5 42.5}---]52.5 482.24 472.24 17 56 verburden Aguifer: -] CA Rich] 6/4/85
MW-585 4 Stickup 535.26 45.0 35.0{---145.0 500.26 490.26 NA NA verburden Aquifer : -] CA Rich| 6/6/85
MW-7S SA 4 Stickup 524.69 36.0 26.0|---{36.0 498.69 488.69 25 NA .Overburder Aquife CA Rich| 6/10/85
MW-8S SA 4 Stickup 526.24 70.0 65.0]---170.0 461.24 456.24 55 70 :Qverburden Aquifer- CA Rich| 6/18/85
MW-98 4 Stickup 529.59 21.0 14.0{---121.0 515.59 508.59 12 26 ‘Overburden‘Aquifer: ‘] CA Rich] 6/18/85
MW-11S 4 Stickup 527.44 50.0 45.0|---150.0 482.44 477.44 NA NA ‘Qverburden Aquife |CA Rich} 7/2/85
MW-12S 2 Flushmount 530.21 35.0 25.0{---|35.0 505.21 495.21 NA NA :Qverburden Aquifer ) 1985
MW-13S 2 Flushmount 530.36 37.0 27.0]---|37.0 503.36 493.36 NA NA “Qverburden Aquifer: 1985
MW-16S SA 4 Stickup 534.71 45.0 35.0]---{45.0 499.71 489.71 27 NA verburden Aquife 9/13/85
MW-20S SA 4 Flushmount 528.61 27.0 17.0]---|27.0 511.61 501.61 13 ND ‘Overburden Aguife 12/21/88
MW-21S 4 Stickup 544.67 25.0 15.0]---[25.0 529.67 519.67 15 42 Overburden Aquifer. 1/16/89
MW-24S SAN 4 Stickup 527.86 17.5 75175 520.36 | 510.36 8 ND verburden Aquiter 12/20/88
MW-258 SA 4 Stickup 535.16 28.0 23.0{---{28.0 512.16 507.16 19 48 verbtirden Aquifer 7/11/91
MW-27S 4 Stickup 535.09 30.0 30.0{---{35.0 505.09 500.09 26 69.5 “Qverburden ‘Aguife 7/26/91
MW-338 SA 2 Flushmount 535.74 19.0 4.0]---|19.0 531.74 516.74 12 ND ‘Overburden:Aquife 8/30/02
MW-358 2 Flushmount 524.92 35.5 25.5]---135.5 499.42 489.42 23 ND Qverblrden Aquifer:. 11/20/03
MW-36S 2 Flushmount 525.33 35.0 25.0[---135.0 500.33 490.33 21 ND ‘Overblrden Aquifer - - 11/21/03
MW-37S 2 Flushmount 524.99 24.0 14.0]---[24.0 510.99 500.99 11 ND :Qverbtirden Aqifer 11/24/03
OW-6 SA 2 Stickup 534.51 30.0 20.0]---]30.0 514.51 504.51 22 ND ‘Qverburden:Aduifer: 8/7/00
OW-7 SA 2 Stickup 534.82 30.0 20.0}---|30.0 514.82 504.82 24 ND Overburden Aquifer . 8/7/00
R-1 6 533.33 41.0 31.0[---]41.0 502.33 492.33 NA NA :Qverburden Aquifer. 10/15/65
RW-1** 6 Vault 530.57 55.0 45.0[---|55.0 485.57 475.57 40 ND Qverburden Aquifer 1/19/89
RW-1R SA 6 Vault 529.78 56.0 48.0] |56.0 481.78 473.78 40 ND -Qverburden Aguifer 2/2/05
MW-53D SA 4 Flushmount 532.31 57.0 47.0i---|57.0 485.31 475.31 NA NA QOverburden Aquifer: 11/3/99
PZ-1 2 Stickup 544.46 32.0 27.0|---132.0 517.46 512.46 1 ND ‘Qverburden Aquife 7/15/91
PZ-2 2 Flushmount 531.86 53.0 48.0(---|53.0 483.86 478.86 3 ND “Qvérburden’Aquife 7/9/91
PZ-3 2 Flushmount 525.49 35.0 30.0]---|35.0 495.49 490.49 25 ND 7/22/91
MW-15S SA 4 Stickup 534.96 17.0 7.01---]17.0 527.96 517.96 NA NA | Ove 9/16/85
MW-17S SA 4 Stickup 534.42 14.0 4.0]---{14.0 530.42 520.42 NA NA 9/17/85
MW-19S 4 Stickup 534.85 10.0 5.0]---]10.0 529.85 524.85 NA NA 9/17/85
MW-225(1) 4 Stickup 524.17 13.0 3.0]---[13.0 521.17 511.17 ND ND 1/23/89
MW-23S(1) 4 Stickup 524.21 15.0 5.0]---[15.0 519.21 509.21 21 77 1/23/89
MW-26S SA 4 Stickup 522.68 11.0 6.0]---]11.0 516.68 511.68 38 ND 7/26/91
MW-28S(2) SAA 2 Stickup 523.89 13.0 3.0]---[13.0 520.89 510.89 ND ND 7/31/00
MW-2952) SAA 2 Stickup 522.54 13.0 3.0]---[13.0 519.54 509.54 ND ND 8/8/00
MW-34 SA 2 Flushmount 533.79 19.0 4.0]---119.0 529.79 514.79 >15 ND 8/30/02
MW-35AQ 2 Flushmount 524.82 19.5 9.5]---[19.5 515.32 505.32 23 ND 11/20/03
MW-36AQ 2 Flushmount 525.36 19.7 12.0]---[18.0 513.36 507.36 21 ND 11/21/03
MW-37AQ 2 Flushmount 524.95 10.9 7.9]---}10.9 517.05 514.05 ND ND 11/28/03
MW-53S 4 Flushmount 532.08 9.0 4.0]---[9.0 528.08 523.08 ND ND 11/3/99
PZ-4 SA 2 Stickup 534.18 46.0 41.0§---146.0 493.18 488.18 49 ND 7/15/91
MW-6D SA 4 Stickup 525.39 173.0 103.0}---}]173.0 422.39 352.39 25 97 6/9/85
MW-10D 6 Stickup 530.57 80.0 28.0(---|80.0 502.57 450.57 -- 20 6/25/85
MW-18D 4 Stickup 534.34 80.0 60.0}---180.0 474.34 454.34 35 55 9/20/85
MW-20D SA 37/8 Flushmount 528.60 85.0 65.0{---|85.0 463.60 443.60 13 60 1/5/89
MW-21D 37/8 Stickup 544.79 65.0 45.0(---|65.0 499.79 479.79 15 42 1/13/89
MW-23D(1) 37/8 Stickup 524.28 102.0 77.0j---[102.0 447.28 422.28 21 77 1/31/89
MW-25D 3.9 Stickup 534.91 70.0 55.0{---170.0 479.91 464.91 19 48 7/25/91
MW-26D SA 2 Stickup 523.09 145.0 135.0|---]145.0 388.09 378.09 38 110.5 8/2/91
MW-27D 6 Stickup 535.51 99.0 79.0§---99.0 456.51 436.51 26 69.5 4/15/92
R-2D 10 Stickup 530.95 240.0 33.01---|240.0 497.95 290.95 NA 33 5/21/65
R-3D 10 Stickup 525.93 62.0 62.0{---172.0 463.93 453.93 44 62 11/6/79

DaM---Dames and Moore

Boyd---Body Artesian Well Co., Inc.

(1) Off-Site Wells.

Boyd---Body Artesian Well Co., In *** SA---Semi-annual monitoring program for VOC (BTEX) and SVOC(Pyridine, alpha-picoline, 2-amino-pyridine)
LNY---Layne-New York Co., Inc. ~ Semi-annual sampling for Mercury
(2) Erosion Evaluation Wells ** RW-1 was replaced by RW-1R
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Table 6-1: Monitoring Well Information, Groundwater Quality Assessment, Groundwater Remediation Progress and Proposed Updated Remediation Program - Supplemental Report, Nepera Harriman Site, Harriman, NY, October 2007.

Monitoring Well Monitoring Well Installation Rationale Well Function
MW-1S MW-18 Site perimeter Plume Fringe
MW-28 MW-2S Site perimeter Up-gradient
MW-3S MW-3S Site perimeter Sentinel
MW-4S MW-4S Site perimeter Sentinel
MW-58 MW-58 Site perimeter Sentinel
MW-7S MW-7S Site perimeter Sentinel
MW-8S MW-8S Site perimeter Plume Fringe
MW-9S MW-9S Site perimeter Sentinel
MW-118 MW-11S Site perimeter Plume Fringe
MW-12S MW-12S8 Site perimeter Plume Fringe
MW-13S MW-13S Site perimeter Plume Fringe
MW-16S MW-16S Building 75 Investigation Plume Centerline
MW-20S MW-20S On-site groundwater quality, groundwater elevation, vertical gradient Plume Centerline
MW-21S MW-21S Up-gradient site perimeter - monitor groundwater entering site Up-gradient
MW-24S MW-24S Site perimeter/communication with West Branch Sentinel
MW-258 MW-25S Groundwater monitoring point up-gradient of Building 66 and 75 and suspected burial trench Plume Centerline
MW-27S MW-27S Groundwater monitoring point down-gradient of Building 66 and 75 and suspected burial trench Sentinel
MW-335 MW-338 Building 13 seep investigation Source Area
MW-35S MW-35S MW-1 groundwater quality investigation Plume Fringe
MW-36S MW-36S MW-1 groundwater quality investigation Plume Fringe
MW-37S MW-37S MW-1 groundwater quality investigation Plume Centerline

OW-6 OW-6 Observation well for biosparge pilot test Source Area
OwW-7 OW-7 Observation well for biosparge pilot test Source Area
R-1 R-1 Plant production well Production Well
RW-1** RW-1** Recovery well Plume Fringe
RW-1R RW-1R Recovery well replacement Plume Fringe
MW-53D MW-53D Area 53 post excavation monitoring Plume Centerline
PZ-1 PZ-1 Soil borings to provide sub-surface geology - borings finished as piezometers Up-gradient
pPZ-2 pZ-2 Soil borings to provide sub-surface geology - borings finished as piezometers Plume Lateral
PZ-3 PZ-3 Soil borings to provide sub-surface geology - borings finished as piezometers Plume Fringe
MW-158 MW-15S Building 75 Investigation
MW-17S MW-17S Building 75 Investigation
MW-19S MW-19S Building 75 Investigation
MW-22S(1) MW-22S(1) Off-site well - hydraulic communication between groundwater and West Branch i .
MW-235(1) MW-235(1) Off-site well - hydraulic communication between groundwater and West Branch o . o
MW-268 MW-26S To assess impact of the lagoon and river on groundwater levels o
MW-285(2) MW-28S8(2) Streambank erosion evaluation - *an itarc
MW-295(2) MW-295(2) Streambank erosion evaluation =
MW-34 MW-34 Building 13 seep investigation . -
MW-35AQ MW-35AQ MW-1 groundwater quality investigation
MW-36AQ MW-36AQ MW-1 groundwater quality investigation
MW-37AQ MW-37AQ MW-1 groundwater quality investigation ‘
MW-53S MW-53S Area 53 post excavation monitoring i(;‘ .
PZ-4 PZ-4 Soil borings to provide sub-surface geology - borings finished as piezometers . L
MW-6D MW-6D Site perimeter Sentinel
MW-10D MW-10D Site perimeter Sentinel
MW-18D MW-18D Building 75 Investigation Plume Centerline
MW-20D MW-20D On-site groundwater quality, groundwater elevation, vertical gradient Plume Centerline
MW-21D MW-21D Up-gradient site perimeter - monitor groundwater entering site Up-gradient
MW-23D(1) MW-23D(1) Off-site well - hydraulic communication between groundwater and West Branch Sentinel
MW-25D MW-25D Groundwater monitoring point up-gradient of Building 66 and 75 and suspected burial trench Plume Centerline
MW-26D MW-26D To assess impact of the lagoon and river on groundwater levels Sentinel
MW-27D MW-27D Groundwater monitoring point down-gradient of Building 66 and 75 and suspected burial french Sentinel
R-2D R-2D Plant production well Production Well
R-3D R-3D Plant production well Production Well

DaM---Dames and Moore
Boyd---Body Artesian Well Cc

(1) Off-Site Wells.
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Ethylban ane ND  ND ND ND NO NO ND ND ND ND ND No NE NI ND ND NO NG ND NO ND ND NO NP ,/ ‘7_)\ VOCs (ugrl)
Xylene NO  ND NG ND 02 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND  ND Benzens ) ND ND ND 4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 04 ND ND 1 W> N2 34 ND ND ND NG WD
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Methylens Chioride ND - - - - - - - - - - - - - - - - - - - - - q, VOCs (ug) Ethyibenzene ND - ND ND - - - - - - - - - - - - ND ND ND ND ND ND ND ND ND NO ND ND ND ND
SVOCs (ugl) ‘D Bo zene 10 ND ND ND Xylene ND - ND ND - - - - - - - - - - - NO ND ND ND ND ND ND ND ND ND ND ND ND ND
Pyridne ND 124 14 ND ND ND NO NO 12 ND ND NO ND ND ND NE ND NG NO NO NG ND ND - Tofuen ND N ND NO Chiorobenzene - - - - NO - - - - - ~ - - - - - - - - ND ND ND ND ND N NE ND ND ND ND ND - NO
aipha picoling ND 380 300 250 190 39 42 [ 62 ND 9 16 40 1 23 24 1190 16 40 2] 2 42 7 - / MW 28 T3P Jines  Nowlo Ethyibenzene ND NG ND ND |Mathylene Chloride - - - ND - - - - - - - - - - ND - - - - - - - - - - - -
2 armino-pyridine ND ND ND ND ND ND ND ND ND ND ND ND ND N ND ND ND ND ND ND ND ND ND - VOCs (ugll) Xylene ND ND ND ND SYOCS (pgd)
Metals (gL} Benzene ND ND Chicrobsnzene ND ND 6924d ND Pyridre - - - ND - - - - - - - - - - - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Mercury (tetal) - - - - ~ - - - - - - - - - - - - - - - Toluers: ND NO Methylens Chloride ND - - - alpha-picoline - - - NE - - - - - - - - - - NO ND ND ND ND ND ND =] ND ND ND ND ND ND
Mercury (dissaved; - -~ - - - - -~ - - - - - - - - - - - - - - - Ethyibanzene 625; ND ND ND Svocs (gl 2 amno-pyndne - - - - ND - - - - - - - - - - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Ammen a (mgh) - - - - - ~ - - - - - - - - - - - - - 47 - g‘l““:b :g :g ’;g MW—4S Pytidne ND ND  ND ND Metals (ugl)
orobenzene alpha-picoline ND ND ND ND Mercury (total) - - - - - - - - - - - - - - ~ - - - - - - - - ~ - - -
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Chiorebenzene - - 3 - - - - - - - - - - - - - ND ND ND Pyridny w  Np Ne Pyt gne 18570 - - - - 2 - - - - - - - - ~ - -~ 07J 3J ND ND ND ND ND ND ND ND ND NO ND ND NP ND ND WD ND ND ND  ND ND -
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Zamino-pyriine - - NR - - - - - - - - - - - - - - - ND ND ND Meroury tdls _ - Mercury (disschved) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Xylane 74 ND - - - - -~ - - - - - 14 ND ND N ND ND ND ND ND (1] ND ND ND Pyridne ND - - - NG - - - - - - ~ - - - - - - - - ND ND ND NE
Chiorobenzene - ND - - - - - - - - - - - ND ND NG o7 2 104 94 ND ND 06 ND - 2 alpha-picaline - - - ND - - - - - - - - - - - ~ - - ND ND ND ND
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Benzene 37 250 320 1500 15 310 960 1300 1100 820 ND 510 40 340 490 570 ND 340 88D 70 920 ND n o 240 380 380 37D 230 280 ND ND 48 83 150 110 1] z 23 15 Y 34 NO ND ND
Toluene ND 12 16 - ND ND - - - - - - - - - - - - - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Ethybenzen ND - - ND ND - - - - - - - - - - - - - - ND ND ND ND ND ND ND ND ND WD NP ND ND ND KB ND NP NP ND ND ND ND ND  ND
Xylane ND - ND :D _ _ - - - - - - - - - - - - - ND ND NG Ko NO ND  ND  NO NO ND NG MDD NI ND NO ND ND ND ND ND ND ND ND  ND
- Chlcrobenzene - - - D - - - - - - - - - - - - - - - ND ND NG ND ND NO ND ND ND ND NC ND ND NO ND ND ND ND ND ND ND ND - N
Msthylene Chloride - - - _ ND - . - - - - .- _ - - _ - W o - _ N [ Jo g " oo
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Pyridine _ - - _ ND - - - - - - - - - - - - - - - ND ND WD ND ND WD  ND  ND ND  ND ND ND  ND ND ND ND 10J ND ND ND ND ND ND  ND
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= 2 amino-pyndne - - - 150 - - - - - - - - - - - - - - 7d 134 & ] ND ND 7 ND 1 ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND
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ylbenzene ND - 07J ND ND ND ND ND Benzens ND ND NP ND ND NP ND ND Ben wne - MO ND ND  ND N3 ND  ND Metals (gl SVOCs upll)
Xyteno 24 54 ND ND 44 54 NO Toluene ND ND ND ND ND  ND ND Tolue - ND ND - ND ND ND ND Mercury (tota) 000845 - Pyridine - ND - - - - - - - - - - - - ND ND ND ND ND ND
‘C‘hlwm& | ND ND ND ND ND ND - Ethylbenzene ~ ND - - ND ND  ND ND Ethytbenzens - ND - - ND ND ND ND Mercury (dissolved) 000262 - alphe-plcalne - ND - - - - - - - - - - - - ND ND ND ND ND ND
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Etfyiberzene ND  ND Toluena ND ND Eihylbenzene - ND - - ND ND N ND ND NO ND NO N ND NOD ND ND  ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Xylene Ng ND Efrylbenzene ND ND Xylona - ND - - NO WD ND ND ND ND ND ND ND ND ND ND ND  ND ND ND ND ND ND ND ND ND ND ND NI ND NO ND ND ND ND ND ND ND ND NO ND  ND ND
Chlorobenzene N ND Xylens ND ND Chicrobenzene - - - - - ND ND ND ND - - - - ~ - - - - - - - - - - ~ - - - - - - - - - - - - - - - ND
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1 \ MN-35AQ Dec-G3
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| " [ i \ Morcury (dissoives) - - - - - - - - - - - - - - - - - - -
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Taiuene ND ” / P VOCs (g
Ethyibanzene ND ND A Banzens ND ND WD ND ND ND ND ND ND ND ND ND ND ND ND  ND ND ND ND  ND
Xylene ND ND U k o Toluene NO ND - - - - - - - - - - - - ND ND 092
Chiorobanzene NO  ND - - - o Einylbenzene NO D - - - - - - - - - - - - - ND ND WD
Mathylsne Chioride -~ - ! - 5 Xytone ND ND - - - - - - - - - - - - - - - ND ND ND
SVOCs (ugh) v \ T E Chiorobeazene - ND - - - - - - - - - - - - ND ND ND
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eiphe-picolne ND ND W S et \\ ~ VOO ()
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svoo!: ) / P o - m wo  wp | [Embemzee MO  ND VOCs (g
Xylene B ND
Pyricine o - - - - - - W WD ND ND ND D O D ND ND ND ND NP ND ND ND ND NZ - WD —33 MW—365 23D aipha-picoline - ND  ND  ND reperzens o o ND
alpha picoine 22 - - - - - - 1 13 3 ND 4 2 ND ND ND ND ND N2 ND ND ND ND ND - ND 2-amino-pyridine - ND  ND ND
) Nisthylens Chioride - - Etryibenzene ND
2-amino-pyridine N - - - - - - 29 2 4 2 ND 2 a ND ND ND ND NG a4 NG 54 54 NDOND - ND (o] Metels (gL} Yylene ND
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Toluena ND NG ND ND ND ND NO NO ND ND ND a8 ND NO N NO  ND D ND ND NO ND ND ND NG / /
Ethylbenzens ND  ND  ND ND 1 ND ND ND ND ND ND MO  66) ND ND ND N0 ND ND ND ND ND ND ND 2 MW-205S | VALVES
Hylene NR  ND ND ND 2 ND ND ND ND ND 41 ND 14 ND NO ND ND NG ND ND ND ND ND ND MW-38A0 Dec-03
Chlorsbenzene - NO  ND ND aa0 a7 ND ND ND ND ND ND ND ND ND ND  ND ND ND ND ND ND ND ND - VOCs (ugll)
Mathylene Chicride 74 ND - - - - - - - - - - - - - - -~ - - - . :JD WW.26D Junea Kowo0 Bwotr Jun0Z Bec-02 Jun-03 Dee-03 J n-o4 Jan-05 =) den 08 1 06 Jan07
SVOC (gL} - W-28%8 T W37AQ Dec 03 en Voo (el
Pyndne 1930 NDO  ND  ND ND D ND N ND ND HD ND HD ND NO N0 ND  ND  ND NO ND ND ND ND ND \ﬂ: i”smdn k05 Jn 08 Jun VOCs Gigll) Ex;mme ene :g Benzene ND ND 024 ND ND ND ND ND ND ND HD D ND ND WD
slpha plocine ND  ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - Bonrn ND - D Benzene » Tolyane 5 ND ND 12 ND ND ND 3 ND 04 ND ND 0y WD  ND
2 amino-pyricine - ND ND ND ND 3 2 ND 1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND D Taluens ND Wwbemw e 2 Ehylbenzens ND ND ND ND ND ND ND ND ND ND ND NO ND NB  ND
Metals (ugh) / [ 2 Toluese ND ND Ethylberzens ND Methylene Chior - Kylene ND  ND  ND NO ND ND ND ND ND ND ND ND ND ND  ND
Mer 1y (idtal) - - - - - - ~ - - - - - - - - - - - - - - =T Etfibenzene NO HD ND Xylene ND SVOCs (ugd} Chicrobenzene ND ND WD ND ND ND ND ND ND ND ND ND ND -  ND
W cury (disscived) - - - - - — - - - - - - - - - - — — & fene ND ND NB Chicrobenzane 1 Pyridin ND Nethytene Chicride 14 ND - - - - - - - - -
o T—— Chiorobanzens ND ND - Mothyleno Chioride alpha picoine ND SVOSs (gl
/ AREA) Methyl ne Chioride - - - V008 (gt - 2 amino-pytidne ND Pyndine ND ND  ND ND ND HD ND ND WD ND N NO ND  NDND
/ ] DPE SVO:f (ugh) Pytidne ND Metals (g} alpha-picoline ND ND ND ND ND ND ND ND ND ND ND ND ND ND  ND
- :?nu-;cohe ot e - alpha-picdine ND Mercury tolal 0 4% 2-amino-pyridne ND ND ND ND ND ND ND ND ND ND ND ND ND ND  ND
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® Figdre 9-1: Historical Data from MW-1S Influent Samples, Harriman Site, Harriman, New York
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Note: A data gap currently exists for the time period between January 2000 to September 2002.
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Appendix A

OW-6 Area Geoprobe Logs and Soil
and Groundwater Analytical Data,
October 2006



| Boring Location ID | Sample ID | Sample Matrix ]| _Sample Date | Chemical Name | Concentration] — Units |
GP-4 BS-1A 14-14.5 Soil 10/12%6 Benzene 9100 UG/KG
GP-4 BS-1A 14-14.5 Soit 10/12/06 Toluene ND UGKG
GP-4 BS-1A 14-14.5 Soit 10/12/06 Chlarobenzene ND UG/KG
GP-4 BS-1A 14-14.5 Soil 10/42/06 Ethylbenzene ND UGKKG
GP-4 BS-1A 14-14.5 Soil 10/12/06 Xylenes (total) ND UG/KG
GP-4 BS-1A 20-24 Groundwater 10/12/06 Benzene 3 UG/L
GP-4 BS-1A 20-24 Groundwater 10/12/06 Toluene ND UG
GP-4 BS-1A 20-24 Groundwater 10/12/06 Chlorobenzene ND UGIL
GP-4 BS-1A 20-24 Groundwater 10/12/06 Ethylbenzene ND UGHh.
GP-4 BS-1A 20-24 Groundwater 10/12/106 Xylenes (total) ND UG/
GP-5 BS-2A 12-12.5 Soil 10/13/06 Benzene 12000 UG/IKG
GP-5 BS-2A 12-12.5 Soil 10/13/06 Toluene 99 UG/KG
GP-5 BS-2A 12-12.5 Soil 10/13/06 Chiorobenzene ND UGKG
GP-5 BS-2A 12-12.5 Soil 10/13/06 Ethylbenzene ND UG/KG
GP-5 BS-2A 12-12.5 Soil 10/13/06 Xylenes (total) ND UG/KG
GP-5 BS-2A 21-25 Groundwater 10/13/06 Benzene 240 UGIL
GP-5 BS-2A 21-25 Groundwater 10/13/06 Chiorobenzene ND UG
GP-5 BS-2A 21-25 Groundwater 10/13/06 Ethylbenzene ND UGL
GP-5 BS-2A 21-25 Groundwater 10/13/06 Xylenes (total) ND UG/L
GP-6 BS-2B 12-12.5 Sail 10/13/06 Benzene 26000 UG/KG
GP-6 BS-2B 12-12.5 Soil 10/13/06 Toluene 360 UG/KG
GP-6 BS-2B 12-12.5 Soil 10/13/06 Chiorobenzene ND UG/KG
GP-6 BS-2B 12-12.5 Soil 10/13/06 Ethylbenzene ND UG/KG
GP-6 BS-2B 12-12.5 Soil 10/13/06 Xylenes (total) ND UGKG
GP-8 BS-2D 15-15.5 Soil 10/13/06 Benzene 53000 UG/KG
GP-8 BS-2D 15-15.5 Soil 10/13/06 Toluene ND UG/KG
GP-8 BS-2D 15-15.5 Soil 10/13/06 Chiorobenzene ND UG/KG
GP-8 BS-2D 15-15.5 Soil 10/13/06 Ethylbenzene ND UG/KG
GP-8 BS-2D 15-15.5 Soil 10/13/06 Xylenes (total) ND UG/KG
GP-8 BS-2D 21-25 Groundwater 10/13/06 Benzene 420 UG/
GP-8 BS-2D 21-25 Groundwater 10/13/06 Toluene ND UG/
GP-8 BS-2D 21-25 Groundwater 10/13/06 Chlorobenzene ND UGL
GP-8 BS-2D 21-25 Groundwater 10/13/06 Ethylbenzene ND UG/L
GP-8 BS-2D 21-25 Groundwater 10/13/06 Xylenes (total) ND UGiL



ARCADIS
Sample/Core Log

Boring/Well GP-1 Project/No. NJ000389.0007.0007 Page 1 of 1

Site Drilling Drilling

Location Harriman, New York Started 10/12/2006  Completed 10/12/2006

Type of Sample/

Total Depth Drilled 30 Feet Hole Diameter 2 inches Coring Device Geoprobe

Length and Diameter

of Coring Device 5'x2° Sarmpling Interval continuous

Land-Surface Elev. feet I:]Surveyed DEstimated Datum

Drilling Fluid Used NA Drilling Method Direct Push

Drilling

Contractor  SGS Environmental Drilling Services Oriller  Mark Helper

Prepared Hammer Hammer

By D. Heuer Weight NA Drop NA ins,

Sample/Core Depth

(feet below land surface) Core Core

Recovery Interval

From To (feet) (feet) Sample/Core Description PID

0 5 4 0-1.5 Top Fill (Sand and Gravel), brown. 0
1.5-2 Clayey SILT, greyish green. 0
2-3 SILT and SAND, Fine, brown; frace Gravel. 0
3-3.5 Clayey SILT, greyish brown; trace Sand, Coarse and Gravel, Fine. 0
3.5-4 SAND, Fine to Coarse, greyish brown; some Gravel; trace Silt 0

5 10 0 NA Core liner stuck in probe. A '

10 15 5 0-5 CLAY; trace Silt, greyish green, wet. 0

15 20 5 0-1 Same as above interval. 0
1-1.5 Same as above interval grading 1o Sand, Very fine to Fine, brown. 0
1.5-5 SAND, Very fine to Fine, brown. 0

20 25 5 0-1 Silty CLAY, brown. 0
1-2 SILT; trace Sand, Very fine. 0
2-4 Clayey SILT; trace Sand, Very fine. 0
4-45 CLAY, brown; trace Sand, Coarse. 0
4.5-5 SAND, Fine to Coarse and GRAVEL, round to subrounded; trace 0

pebble.

25 30 5 0-0.5 Same as above interval. 0
0.5-1 Clayey SILT, brown. 0
1-2 CLAY, brown; trace Sand, Coarse. 0
2-5 SAND, Very fine to Fine, brown-grey. 0




ARCADIS

Sample/Core Log
Boring/Well GP-2 Project/No. N3000389.0007.0007 Page 1 of 1
Site Drilling Drilling
Location Harriman, New York Started 10/12/2006  Completed 10/12/2006
Type of Sample/
Total Depth Drilled 25 Feet Hole Diameter 2 inches Coring Device Geoprobe
Length and Diameter
of Coring Device 5'x2" Sampling Interval continuous
Land-Surface Elev. feet DSuweyed DEs\imated Datum
Drifting Fluid Used NA Drilling Method Direct Push
Drilling ‘
Contractor  SGS Environmental Drilling Services Driller  Mark Helper
Prepared Hammer Hammer
By D. Heuer Weight NA Drop  NA ins.
Sample/Core Depth
(feet below land surface) Core Core
Recovery Interval
Erom To {feet) (feet) Sample/Core Description PID
0 5 4 0-4 Top Fill {Sand and Gravel), brown to grey. 0
5 10 5 0-0.5 Same as above interval. 0
0.5-4.5 Clayey SILT, brown and greyish green. 0
4.5-5 Clayey SILT, brown. 0
10 15 5 0-1 Silty CLAY, greyish green. 0
1-2 Silty CLAY, brown. 0
2-4 SAND, Very fine to Fine, black-grey; lenses of Clay, brown, 0
1-2" thick.
4-5 SAND, Fine; trace Medium Sand, brown; distinct Clay seems. Q
15 20 4 0-3 SAND, Fine; trace Medium Sand, brown; bright orange very fine 0
sand/silt at 0.5', increased percentage of medium sand near 3'.
3-4 SAND, Coarse and GRAVEL, brown, round to subrounded:; 0
trace Pebble {quartz and orange shale).
20 25 2 0-2 SAND, Fine to Medium, brown; some Gravel; trace Pebble, 0
round to subrounded,




ARCADIS
Sample/Core Log

Boring/Well GP-3 Project/No. NJO00389.0007.0007 1

Site Drilling

Location Harriman, New York Started 10/12/2006

Type of Sample/

Total Depth Drilled 25 Feet Hole Diameter 2 inches Coring Device

Length and Diameter

of Coring Device 5'x2" Sampling Interval continuous

Land-Surface Elev. feet DSurveyed []Eslimated Datum

Drilling Fluid Used NA Direct Push

Drilling

Contractor  SGS Environmental Drilling Services Driller

Prepared Hammer

By D. Heuer Weight ins.

Sample/Core Depth

(feet below land surface) Core Core

Recovery  interval

From To (feet) {feet) Sample/Core Description PID

0 5 5 0-2.5 Top Fill (Sand and Gravel), white chalky material at 2" 15
2.5-4 Sandy SILT {Sand is Fine to Coarse); trace Gravel, greyish green. 0
4-5 SAND, Fine to Medium; some Gravel, round to subrounded; 0

some Silt.

5 10 5 0-1 Same as above interval. 0
1-1.5 GRAVEL, round 1o subrounded. 0
1.5-3.5 Silty CLAY, brown, slight odor. 0
3.5-5 Sifty CLAY, greyish green, slight odor. 0

10 15 4 0-4 Silty CLAY, greyish green, slight odor. 26

15 20 5 0-5 Same as above interval. 0

20 25 4 0-0.5 Same as above interval. 0
0.5-1 SAND, Fine; trace Gravel, round to subrounded. 0
1-3.5 SAND, Fine. 0
3.5-4 SAND, Fine; some Gravel, round to subrounded; 1" Clay 0

lense.




ARCADIS
Sample/Core Log

Boring/Well GP-4 Project/No. NJ000389.0007.0007 1
Site Drilling Drilling
Location Harriman, New York Started 10/12/2006  Completed
Type of Sample/
Total Depth Drilled 25 Feet Hole Diameter 2 inches Coring Device
Length and Diameter
of Coring Device 5'x2” Sampling Interval continuous
Land-Surface Elev. feet DSurveyed DEslimated Datum
Drilling Fluid Used NA Drilling Method Direct Push
Drilling
Contractor  SGS Environmenta! Drilling Services Driller Mark
Prepared Hammer
By D. Heuer Weight NA ins.
Sample/Core Depth
{feet below land surface} Core Core
Recovery Intetval
From To {feet) (feat) Sample/Core Description PID
0 5 4 Q-3 Top Fill. 0
3-3.5 Clayey SAND, Fine to Medium; trace Gravel and Sand, Coarse. 0
3.5-4 GRAVEL and SAND, Coarse. 0
5 10 S 0-1.5 Same as above interval; trace Pebble. 0
1.5-5 Silty CLAY, greyish green and brown. 0
10 15 5 0-5 CLAY; trace Silt, saturated. 25
15 20 5 0-0.5 Same as above interval,
0.5-5 SAND, Fine; trace Sand, Coarse and Gravel, 1" brown Clay 9.3
lense at 2'.
20 25 3 0-3 Grading: Sand, Medium to Sand, Coarse to Gravel, rounded to 0

subrounded.

Soil Sample 14-14.5' - CBTEX.
GW Sample 20-24' - CBTEX.




ARCADIS

Sample/Core Log

Boring/Well Project/No. NJ000389.0007.0007 1
Site Drilling Drilling
Location Harriman, New York Started 10/13/2006  Completed
Type of Sample/
Total Depth Drilled 30 Feet Hole Diameter 2 inches Coring Device
Length and Diameter
of Coring Device 5'x2" Sampling Interval continuous
Land-Surface Elev. feet DSurveyed DEstimated Datum
Drilfing Fluid Used NA Drifling Method Direct Push

Orilling

Contractor  SGS Eavironmental Drilling Services Driller  Mark

Prepared Hammer

By D. Heuer Weight NA ins,

SamplerCore Depth

(feet below land surface) Core Core

Recovery Interval

From To (feet) {feet) Sample/Core Description PID

0 5 4 0-2 Top Fill. 0
2-4 Clayey SILT, greyish green; trace Sand, Medium to Coarse. 16

S 10 5 0-2 Silty SAND, Fine to Coarse; trace Gravel, subround. 0.9
2-5 Silty CLAY, greyish green, 70

10 15 5 0-0.5 GRAVEL, Fine, rounded to subrounded. 6
0.5-1 Sandy (Medium to Coarse} CLAY. 22
1-5 Silty CLAY, greyish green. 264

15 20 5 0-5 CLAY, greyish green, highly plastic. 128

20 25 5 0-1 CLAY, brown; trace Sand (Fine). 6
1-2 Clayey SAND, Fine. 0
2-4 SAND, Fine, black-grey-brown. 2
4-5 Sifty/Clayey SAND. 1.2

25 30 5 0-0.25 Clayey SILT, brown. 0
0.25-4 SAND, Very fine to Fine; trace Silt and Clay, brown. 0
4-5 Clayey SILT, brown. 0

Soil Sample 12-12.5' - CBTEX.
GW Sample 21-25' - CBTEX.




ARCADIS
Sample/Core Log

Boring/Well GP-6 Project/No. NJ000382.0007.0007 . Page 1

Site Drilling Drilling

Location Harriman, New York Started 10/13/2006  Completed

Type of Sample/

Total Depth Drilled 25 Feet Hole Diameter 2 inches Coring Device Geoprobe

Length and Diameter

of Coring Device 5'x2" Sampling Interval continuous

Land-Surface Elev. feet []Surveyed DEsximated Datum

Drilling Fluid Used NA Drilling Method Direct Push

Drilling

Contractor  SGS Environmental Drilling Services Driller  Mark Helper

Prepared Hammer Hammer

By D. Heuer Weight NA Drop ins.

Sample/Core Depth

(feet below land surface) Core Core

Recovery interval

From To {fee} (feet) Sample/Core Description PID

0 5 5 0-2 Top Fill. 168
2-45 Clayey SILT, greenish grey; trace Sand. 22
4.5-5 Silty SAND, Fine to Coarse; trace Gravel. 1.2

5 10 5 0-1.5 SAND, Medium to Coarse; some Gravel, rounded to subrounded. 3
1.5-3 SAND, Medium, grey-green. 3
3-4.5 CLAY, brown, odor present. 165
4.5-5 CLAY, greenish grey. 70

10 15 5 0-5 CLAY, greenish grey, strong odor present. 222

15 20 5 0-4 Same as above interval, 40
4-4.5 SAND, Fine to Medium, 78
4.5-5 CLAY, greenish grey. 20

20 25 5 0-0.5 Same as above interval. 2.2
0.5-4 SAND, Fine. | 3.2
4-5 SAND, Medium to Coarse; trace Gravel, rounded to subrounded. 1

Soil Sample 12-12.5' - CBTEX.




ARCADIS

Sample/Core Log

Boring/Well Project/No. NJ000389.0007.0007 Page 1 1

Site Drilling Drilling

Location Harriman, New York Started 10/13/2006  Completed 10/13/2006

Type of Sample/

Total Depth Drilled 25 Feet Hole Diameter 2 inches Coring Device Geoprobe

Length and Diameter

of Coring Device 5'x2" Sampling Interval continuous

Land-Surface Elev. feet DSurveyed DEstimated Datum

Drifling Fluid Used NA Orilling Method Direct Push

Drifling

Contractor  SGS Environmental Drilling Services Oriller  Mark Helper

Prepared Hammer Hammer

By D. Heuer Weight NA Drop NA ins.

SamplefCore Depth

{feel betow land surface} Core Core

Recovery interval

from To (feet) (teen) Sample/Core Descriplion PID

0 5 5 0-2 Top Fill. 38
2-5 Clayey SILT, greenish grey; trace Sand. 0

5 10 5 0-1 SILT, greenish brown. 2.1
1-2 Clayey SILT, greenish grey; trace Sand. 0
2-2.5 SAND, Coarse and Gravel, Fine. 0
2.5-4 SAND, Medium. 0
4-5 Sifty CLAY, brown and dry. 5

10 15 5 0-0.5 SAND, Coarse. Q
0.5-5 Silty CLAY, greyish green. 132

15 20 5 0-3 Same as above interval. 16
3-4 Clayey SAND, Fine, brown-grey. 9
4-4.5 Silty CLAY, brown. 0
4.5-5 SAND, Fine, grey-black. 1.2

20 25 4 0-4 SAND, Fine to Medium; Gravel/Coarse Sand lense 2” thick 0

at 0.5' interval.




ARCADIS
Sample/Core Log

Boring/Well GP-8 Project/No. NJ000388.0007.0007 Page 1 of 1
Site Drilling Drifling
Location Harriman, New York Started 10/13/2006  Completed 10/13/20086

Type of Sample/

Totat Depth Drilled 25 Feet Hole Diameter 2 inches Coring Device Geoprobe

Length and Diameter

of Coring Device 5'x2" Sampling interval continuous
Land-Surface Elev. feet I:ISurveyed DEstimated Datum

Drilling Fluid Used NA Drilting Method Direct Push
Drilling

Contractor  $GS Environmental Drilling Services Driller  Mark Helpet

Prepared Hammer Hammer

By D. Heuer Weight NA Drop NA ins.

Sample/Core Depth

(feet below land surface) Core Core
Recovery Interval
From To (feet) {feet) Sample/Core Destription PID
0 S 5 0-3 Top Fill. 21
3-4 SILT, trace Sand and Grave!, greyish green. 0
4-5 SAND, Medium to Coarse and GRAVEL. 0
5 10 S 0-1 SAND, Fine to Medium,; trace Coarse Sand, blackish grey, i1
1-5 Silty CLAY, brown to green. 38
10 15 5 0-5 Silty CLAY, greyish green, strong odor present. ' 262
15 20 5 0-5 Silty CLAY, greyish green, strong odor present; Fine Sand 407

near bottom of core.

20 25 5 0-1 Clayey SAND, Medium, greyish green. 2.4

1-5 SAND, Fine; trace Siit, brown, 0

Soil Sample 15-15.5' - CBTEX.
GW Sample 21-25" - CBTEX.



g XION3ddVY




Appendix B

Historical Groundwater Quality Data



Table 3: Summary of Field Parameters and Analytical Data, Biosparge Remediation System, Harriman Site, Harriman, NY.

1 RW-1s | Mmw-ss | mw-17s [ Mw-165 [ Mw-155| ows | ow-z MW-25S [Mw-26S] Mw-26D | Pz-a | Mw-6D | Mw-7S| Mw-20S [ Mw-200] Mw-33 | Mw-34 | Mw-53D | mw-28S | MW-29s | mMw-24 | RWIR [ Mw-1S | Mw-sS IMW-11S |mw-128 |Mw-355 | MW-37S
| ] 1 [ 1 ] i i | | | [ | | |
TEMP (°C)
11/15/00 11.60 | 13.00 21.70 16.70 | 20.50 13.70 13.20 16.10 17.92 | 12.10 14.73 10.80  [12.00 | 17.10 14.20
12/04/01 12.92 | 14.26 19.80 18.26 | 21.19 17.96 20.26 15.35 15.21 | 14.00 17.37 10.92 | 9.75 13.84 19.08
12/27/01 13.06 | 12.00 16.18 12.99 [ 19.97 11.98 11.57 11.42 - - - - - - -
01/29/02 - 12.32 13.79 1352 | 16.27 11.80 11.69 11.63 - - - - - - -
02/04/02 12.24 | 12.56 14.27 15.32 | 16.44 11.26 11.78 12.38 - - - - - - -
04/09/02 1276 | 12.48 12.16 14.95 14.56 10.92 11.53 11.63 - - - - - - -
06/03/02 12.96 | 12.37 15.98 14.93 17.24 12.09 11.79 11.81 12.81 | 12.81 12.30 1279 [11.09 | 14.74 15.92
07/09/02 - 12.82 16.90 13.79 19.53 10.94 10.85 11.03 - - - - - - -
08/08/02 1595 | 13.02 22.93 1540 | 24.83 13.11 12.65 12.76 - - - - - - -
10/02/02 - 12.86 2213 1450 | 22.31 12.81 12.67 12.33 - - - - - - -
10/14/02 12.86 | 12.90 20.86 16.05 | 21.66 12.41 12.66 12.10 - - - - - - -
12/18/02 - 10.85 13.38 1553 | 15.19 10.65 11.24 10.11 9.84 10.93 7.50 8.30 9.25 14.23 13.05
12/26/02 - 11.95 12.39 14.13 | 14.61 12.34 12.00 11.90 - - - - - - -
01/21/03 - - 11.51 1424 112.59 11.69 11.10 10.82 - - - - - - -
02/03/03 4.96 6.59 9.49 13.74 | 10.84 10.56 10.52 10.28 - - - - - - -
03/04/03 - 12.04 8.27 14.01 10.24 10.14 11.08 10.71 6.73 - - - - 13.18 -
04/03/03 12.50 9.38 9.52 1417 | 11.58 9.66 8.64 7.69 - - - - - - -
06/09/03 14.38 [ 12.38 14.92 14.87 | 16.21 10.98 11.31 11.55 13.44 | 15.40 12.89 1129  [1034 | 1362 15.10
08/05/03 19.57 | 13.62 20.24 16.81 21.35 13.40 12.74 12.64 - - - - - - -
10/01/03 14.06 [ 12.96 20.82 16.23 | 21.34 13.14 12.58 12.43 - - - - - - -
12/12/03 1202 | 11.84 14.42 14.95 [15.85 11.15 11.29 10.93 10.26 | 10.43 8.11 8.97 9.34 12.70 12.52
March 2004 12.95 | 10.90 9.18 15.04 [ 11.90 8.26 9.46 8.97 NA NA NA NA NA NA NA 5.83 8.54 7.16 NA NA NA NA
June 2004 1760 | 12.70 16.92 1578 | 18.39 12.10 12.14 13.67 14.89 13.8 14.42 11.55 10.8 17.48 16.6 14.54 17.27 14.58 NA NA NA NA
September 2004 NA 13.96 22.54 17.02 [ 2222 14.39 15.26 15.17 NA NA NA NA NA NA NA 16.71 18.69 15.68 NA NA NA NA
January 2005 NA 7.84 9.26 1219 [ 10.96 10.88 9.71 10.22 7.38 | 10.61 9.41 6.62 8.27 10.35 11.75 4.39 9.64 7.61 NA NA NA NA
July 2005 NA 13.34 19.23 16.19 19.53 13.38 13.08 13.02 16.97 | 19.56 13.51 1584 | 11.63 | 18.37 19.46 16.26 16.07 15.06 16.06 13.26 16.17 NA
January 2006 NA 6.5 8.26 12.03 8.9 9.22 9.84 7.8 8.26 8.81 10.18 7.72 8.84 9.22 9.62 8.87 9.35 8.8 9.18 3.74 9.67 8.7
June 2006 NA 12.00 15.37 14.63 15.09 14.05 14.39 16.48 13.93 | 14.66 13.25 11.67 | 13.27 | 1267 13.92 12.09 14.9 14.40 13.37 13.23 12.81 12.86 13.03 13.00 13.30 14.56 13.86 14.35
July 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 12.96 15.26 NA NA NA NA NA
January 2007 NA 10.35 NA 11.66 NA 11.17 10.24 10.18 NA 8.11 NA 9.13 8.85 10.2 10.03 NA NA 11.55 NA NA 10.49 10.61 [ 1178 NA NA 13.16 NA NA
pH (Sl units)
11/15/00 7.22 7.94 7.06 7.79 7.20 7.60 7.06 11.43 7.20 10.37 - 7.67 7.76 8.24 9.33
12/04/01 6.98 7.34 6.84 7.51 6.66 6.84 6.89 7.40 6.07 10.32 12.08 7.54 7.33 8.94 7.90
12/27/01 7.00 7.22 6.66 7.27 6.68 7.72 7.31 7.28 - - - - - - -
01/29/02 - 6.88 6.13 6.55 6.60 7.07 6.96 6.60 - - - - - - -
02/04/02 7.29 7.33 6.68 7.38 6.40 7.05 6.89 7.68 - - - - - - -
04/09/02 7.24 7.50 6.81 7.49 6.68 7.21 7.02 7.61 - - - - - - -
06/03/02 7.13 7.40 6.64 7.38 6.67 6.76 6.94 7.35 5.30 9.86 12.24 7.49 7.30 7.70 9.52
07/09/02 - - - - - - - - - - - - - - -
08/08/02 8.81 7.38 6.53 7.30 6.60 6.77 6.75 717 - - - - - - -
10/02/02 - 7.15 6.54 7.10 7.40 7.22 6.88 8.28 - - - - - - -
10/14/02 7.10 7.39 6.75 7.42 7.49 7.03 6.73 9.37 - - - - - - -
12/18/02 - 7.41 6.63 7.29 7.17 6.77 6.81 7.30 6.38 10.13 12.21 7.64 7.25 8.03 9.96
12/26/02 - 7.16 6.70 7.26 7.35 6.87 6.86 7.37 - - - - - - -
01/21/03 - - 711 7.34 7.15 6.94 7.06 7.55 - - - - - - -
02/03/03 7.19 7.09 7.15 718 6.94 7.05 7.01 7.54 - - - - - - -
03/04/03 - 7.06 6.57 7.03 6.91 6.67 6.66 7.37 6.20 - - - - 8.24 -
04/03/03 7.03 7.24 6.97 7.33 7.33 6.94 6.78 6.94 - - - - - - -
06/09/03 6.68 6.84 6.82 7.32 6.33 6.88 6.86 6.85 5.80 9.33 879 7.82 6.62 8.49 10.69
08/05/03 6.81 7.08 6.50 7.17 6.68 6.82 6.68 6.81 - - - - - - -
10/01/03 7.46 7.49 6.83 7.38 7.49 7.04 7.10 7.27 - - - - - - -
12/12/03 7.37 7.87 6.94 7.40 7.39 6.92 7.07 7.18 624 | 10.15 12.17 8.37 7.24 8.48 11.66
March 2004 7.12 7.13 6.88 7.24 7.14 7.05 6.88 7.99 NA NA NA NA NA NA NA 7.48 7.68 7.29 NA NA NA NA
June 2004 7.19 6.73 6.42 7.33 7.13 6.54 4.44 5.44 6.25 9.92 11.59 7.38 6.69 7.91 11.77 7.40 7.62 719 NA NA NA NA
September 2004 NA 7.24 6.64 7.31 7.07 6.36 7.03 7.11 NA NA NA NA NA NA NA 7.40 7.28 7.05 NA NA NA NA
January 2005 NA 8.35 9.31 9.52 7.05 7.25 8.77 7.41 6.69 10.71 10.39 8.46 6.91 8.52 17.36 8.19 8.64 8.62 NA NA NA NA
July 2005 NA 7.02 6.84 7.14 6.48 7.21 6.17 6.26 3.16 9.42 10.8 7.98 7.44 7.97 10.83 7.39 7.38 5.94 7 6.04 7 NA
January 2006 NA 7.26 7.01 7.32 6.68 6.98 6.92 7.07 6.33 9.59 10.65 8.41 7.51 7.75 12.21 7.7 7.39 7.31 7.19 6.41 7.17 7.86
June 2006 NA 7.02 6.96 7.37 6.71 5.30 6.34 7.15 6.30 9.85 9.21 8.38 7.32 7.51 9.58 7.37 719 6.61 7.00 7.49 6.95 5.35 7.39 11.02 7.07 8.36 7.05 712
July 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.38 5.35 NA NA NA NA NA
January 2007 NA 7.25 NA 7.3 NA 7.14 7.09 7.14 NA 9.99 NA 855  10.06 7.91 11.72 NA NA 7.28 NA NA 7.04 8.14 [ 753 NA NA 8.71 NA NA
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Table 3: Summary of Field Parameters and Analytical Data, Biosparge Remediation System, Harriman Site, Harriman, NY.

| RW-1S | Mw-8S | Mw-17S | Mw-16S [ MW-155| ow6 | Ow-7 MW-255  |MW-265] Mw-26D | Pz-4 [ Mw-6D | MW-7S | Mw-20s [mMw-20b] mMw-33 | Mw-34 | Mw-53D | Mw-28S | Mw-298 | Mw-24 | RWIR | MW-1S | Mw-sS - [Mw-11s |MwW-128 {MW-355 |Mw-378
Redox (mV)
11/15/00 54 -208 135 190 154 152 175 -49 15 24 225 212 152 204 264
12/04/01 12 115 62 142 -49 -65 -81 -101 68 -30 163 -88 -49 -80 -69
12/27/01 114 101 54 120 30 57 18 104 - - - - - - -
01/29/02 - -80 42 83 60 47 7 115 - - - - - - -
02/04/02 235 -158 66.4 -168.9 29.7 48.9 -41.2 155.4 - - - - - - -
04/09/02 8.8 147 -89.1 1704 | -86.3 -76.5 91.9 -148.9 - - - - - - -
06/03/02 532 |-103.9 54,1 1458 | -54.8 -18.1 825 -109.1 160.9 | 1153 1176 |-113.0 72 1463 |-137.8
07/09/02 - - - - - - - - - - - - - - -
08/08/02 17.9 539 **1 1558 **'| 130.8 ] 183.6 | 219 **| 2004 I 166.7 | - - - - - - -
10/02/02 - 117 42 76 49 92 13 220 - - - - - - -
10/14/02 -76.3 107 -74.8 94 77 14 -85.2 23 - - - - - - -
12/18/02 - -286 133 2541 |-1138 | -194.1 2187 256.8 342 | 758 59.6 -270 68 427 ~323.1
12/26/02 - 252 168 236 -101 224 227 232 - - - - - - -
01/21/03 - - 67 54 128 32 60 77 - - - - - - -
02/03/03 9210 | -20.1 344 -89.6 98.3 -66.9 -47.1 99.7 - - - - - - -
03/04/03 - -91 24 -84 67 52 68 79 130 - - - B 169 -
04/03/03 510 | -206.3 154.8 -229.8 51.2 -196.9 2105 -239.9 - - - - - - -
06/09/03 68.2 251 -266.2 2394 | -24.6 -280.1 2488 -274.9 1844 | -84.0 78.4 3630 | -986 | -330.1__ |-320.0
08/05/03 12 241 2134 272 83.1 253 217 244 - - - - - - -
10/01/03 267.7 | -267.8 2558 274.6 22.8 235.4 -244.3 -265.5 - - - - - - -
12/12/03 122.9 | -307.8 209.7 2991 |-1541 | -315.2 -313.1 -307.2 282.5 37 3437 | 407.3 | 2473 | -507.7 |-4553
March 2004 70 -82.2 941 1236 | 217.7 | -142.1 -60.1 179.8 NA NA NA NA NA NA NA 248.1 -189.2 155.5 NA NA NA NA
June 2004 51.8 92 47.2 {215 | 14241 77 -78.3 40.7 178.1_| -164 1231 229 76.8 37.2 1884 | -185.8 171 1191 NA NA NA NA
September 2004 NA -193.6 -161.3 2073 |-172.5 | -179.8 -10.6 -180.9 NA NA NA NA NA NA NA 297.1 259 2022 NA NA NA NA
January 2005 NA 107.7 575 1206 | -79.8 -130.3 -83.7 90.0 1186 | 214.2 55.0 2348 | 61.1 163.5 -78.2 60.8 -203.4 -116.9 NA NA NA NA
July 2005 NA 405 1413 137 3735 141 113.5 1142 4775 | 646 74.6 3067 | 156.7 | -168.3  |-136.8 | -234.1 -325.1 2295 36.4 5.9 -33.1 NA
January 2006 NA -137.6 353 2065 | 108.3 | -160.3 -39.1 1579 3312 | 328 1152 |-337.3 | 825 | -1385 |-331.8 | -2755 -253.9 -165.3 16.5 575 2214 2471
June 2006 NA 1189 8.8 1629 | 2721 -142.3 90.2 -192.8 462.3 | 2239 329.5 2022 |-10.90 | -17520 | 26.40__|-181.40 -205.00 128.80__|121.80 -86.50 55 -249.70 ~150.70 23.60 -91.10 -18.00 64.50 -122.50
July 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -381.20 -48.00 NA NA NA NA NA
January 2007 NA 171.8 NA 156.5 NA -164 52 153.3 NA 8 NA -345.6 33 2221 204.7 NA NA 1555 NA NA 5.1 -319.10 -139.70 NA NA -187.5 NA NA
DO (mg/L)
11/15/00 0.21 0 0 0 0.9 0 0.2 3.15 0 2.39 0 0.32 0.19 0 0
12/04/01 0.29 0.13 0.06 0.06 0.07 0.11 0.09 0.44 1.72 1.35 0.10 0.25 0.13 0.10 1.18
12/27/01 5.42 0.8 0.47 0.49 211 13.41_**[ 1085 *| 212 - - - - - - -
01/29/02 B 0.64 0.80 0.69 2.72 1393 **| 11.76_**| 134 - - - - - - -
02/04/02 4.36 0.19 0.09 0.06 0.32 355 1.9 1.04 - - - - - - -
04/09/02 0.92 0.42 0.27 0.21 0.37 0.27 2.64 0.23 - - - - - - -
06/03/02 3.79 0.29 0.16 0.18 0.21 0.22 0.16 0.19 0.23 4.50 5.37 017 0.38 0.10 0.31
07/09/02 B 0.89 0.42 0.27 1.61 0.60 0.46 0.59 - - - - - - -
08/08/02 0.82 0.17 0.27 0.23 0.27 0.19 1.64 0.23 - - - - - - -
10/02/02 B 0.75 0.48 1.08 7.86 9.21 7.37 0.95 - - - - - - -
10/14/02 1.76 0.38 1.34 0.34 7.38 1.07 2.88 5.04 - - - - - - -
12/18/02 - 0.14 0.12 0.34 10.05 0.16 0.12 0.23 0.14 3.92 0.68 0.64 0.40 0.48 0.34
12/26/02 - 0.83 0.33 0.63 6.66 0.26 0.82 1.05 - - - - - - -
01/21/03 - - 0.29 0.93 9.28 0.39 4.07 118 - - - - - - -
02/03/03 15.40 *7 0.48 0.38 0.38 11.74_**| 054 2.22 0.5 - - - - - - -
03/04/03 - 1.3 1.08 0.54 9.07 6.67 6.66 0.85 1.01 - - - - 0.4 -
04/03/03 6.17 0.33 0.17 0.21 11.83 0.21 4.25 0.19 - - - - - - -
06/09/03 4.28 0.18 0.12 0.18 8.64 0.12 3.63 0.17 0.27 0.81 3.45 0.13 0.25 0.09 0.15
08/05/03 5.98 0.20 0.12 0.17 5.47 0.20 0.75 0.12 - - - - - - -
10/01/03 0.62 0.33 1.03 0.54 7.57 0.40 0.35 0.32 - - - . - - -
12/12/03 9.65 *7 0.19 0.07 0.10 9.42 0.10 0.12 0.13 0.73 1.87 0.25 0.46 0.32 0.07 0.14
March 2004 1.74 0.27 0.19 0.25 11.05 **| 029 0.19 3.04 NA NA NA NA NA NA NA 0.69 0.57 0.59 NA NA NA NA
June 2004 2.00 0.64 0.59 0.27 9.15_ | 0.61 0.77 2.38 0.75 3.1 0.73 0.47 0.2 0.28 0.44 0.44 0.42 0.23 NA NA NA NA
September 2004 NA 0.64 0.80 0.59 0.35 0.22 1.22 1.00 NA NA NA NA NA NA NA 0.83 0.44 0.25 NA NA NA NA
January 2005 NA 0.39 0.27 0.39 0.17 0.23 0.27 2.64 0.30 3.80 . 0.36 0.90 2.98 0.21 - 0.51 0.36 NA NA NA NA
July 2005 NA 0.32 0.33 0.2 7.26 0.24 0.58 0.37 0.59 3.53 3.18 0.22 0.30 0.06 0.12 0.37 0.47 0.32 0.67 0.27 0.26 NA
January 2006 NA 0.44 3.33 0.39 4.09 0.43 0.46 0.37 0.66 2.79 423 1.3 0.58 0.93 0.34 1.43 1.31 0.43 1.82 458 3.85 0.35
June 2006 NA 6.09 1.96 0.1 3.1 0.31 0.56 0.22 0.10 0.82 1.06 0.18 0.31 0.06 0.36 1.05 0.55 0.28 0.1 0.26 1.05 0.3 0.22 5.8 0.14 0.21 0.29 0.26
July 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.37 4.59 NA NA NA NA NA
January 2007 NA 0.2 NA 0.19 NA 0.16 6.4 0.18 NA 3.76 NA 0.14 6.65 0.1 0.17 NA NA 0.22 NA NA 2.76 0.26 0.24 NA NA 0.31 NA NA
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Table 3: Summary of Field Parameters and Analytical Data, Biosparge Remediation System, Harriman Site, Harriman, NY.

RW-1S | MW-8S | MW-17S | MW-16S [ MW-15S| OW-6 ow-7 MW-25S |MW-26S| MW-26D PZ-4 MW-6D | MW-7S { MW-20S | MW-20D] MW-33 MW-34 MW-53D | MW-28S | MW-29S MW-24 RW1R MW-1S MW-5S MW-11S MW-12S5 MW-358 MW-378
SpCond (4S/cm)
11/15/00 1280 1300 1020 912 921 955 1030 496 2660 41800 2060 50300 849 1100 1470
12/04/01 1109 1149 948.1 935.6 770.1 809.4 1198 768.1 2948 311 3640 624.5 913.5 1127 2643
12/27/01 1079 1165 874.1 969.1 878 (11-650) (870-1028) 881.1 - - - - - - -
01/29/02 - 1156 1257 969.2 1332 234.8 703.3 887.2 - - - - - - -
02/04/02 834 913 1186 822 1057 594 596 566 - - - - - - -
04/09/02 1013 1080 988 958 1390 851 702 719 - - - - - - -
06/03/02 1033 1096 1016 902 1372 755 755 729 2771 282 2584 598 825 2377 1015
07/09/02 - 1312 1316 1100 1416 992 985 905 - - - - - - -
08/08/02 800 1286 1163 1054 1236 1017 897 917 - - - - - - -
10/02/02 - 905.2 816.0 756.1 866.2 657.0 588.6 563.1 - - - - - - -
10/14/02 757 914 647 759.3 858 752 550 472 - - - - - - -
12/18/02 - 1185 756 859 830 1045 933 741 977 277 2235 501 893 2572 1089
12/26/02 - 1241 749.4 953.3 923.3 1036 977.4 765.4 - - - - - - -
01/21/03 - - 463.4 695.4 703.1 760.7 697.3 626.3 - - - - - - -
02/03/03 1266 1637 655 1198 1113 1131 1116 820 - - - - - - -
03/04/03 - 914.7 472.0 665.7 770.1 712.3 761.7 510.5 783.9 - - - - 2231 -
04/03/03 1026 1153 662 863 1144 916 868 732 - - - - - - -
06/08/03 1080 1238 963 946 960 900 863 862 1086 306 1412 436 897 3113 1528
08/05/03 1189 1250 1131 947 1017 1157 984 891 - - - - - - -
10/01/03 1716 1967 1409 1399 1413 1398 1373 1294 - - - - - - -
12/12/03 946 1234 616 1005 1040 909 864 795 1017 318 1561 427 945 2898 1467 .
March 2004 1382 1508 838 1040 1139 1123 972 752 NA NA NA NA NA NA NA 24464 ° 12370 1406 NA NA NA NA
June 2004 1148 1221 1117 996 1070 918 863 724 1840 305 994 377 976 1161 1654 17458 9347 1196 NA NA NA NA
September 2004 NA 1329 1536 985 1008 1018 1240 829 NA NA NA NA NA NA NA 29499 11971 1319 NA NA NA NA
January 2005 NA 1345 595 1008 833 754 844 817 1667 315 500 359 825 4744 1932 25266 9609 1203 NA NA NA NA
July 2005 NA 1.906 1.046 1.198 0.888 1.133 0.912 0.97 2.221 0.328 0.572 0.407 1.062 4.337 3.527 15.7 18.05 1.34 1.728 0.636 3.534 NA
January 2006 NA 1355 381 1009 443 884 767 800 982 318 481 349 945 1720 2826 14807 6990 1204 1285 287 2313 1181
June 2006 NA 1431 498 1058 744 907 810 918 1300 387 574 374 1096 1331 2622 14553 8525 1409 1583 0.627 3002 961 1738 548 1405 225 1627 1513
July 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1061 1670 NA NA NA NA NA
January 2007 NA 1448 NA 1055 NA 968 757 858 NA 369 NA 361 155 1966 2932 NA NA 1135 NA NA 2565 954 1358 NA NA 192 NA NA
DTW (feet)
11/15/00 - 8.10 6.39 17.40 17.00 12.06 12.47 - 8.36 7.82 16.02 10.10 7.90 6.68 0.08 *
12/04/01 - 14.10 8.11 21.20 8.73 19.12 19.06 19.88 8.54 10.72 20.44 13.91 11.03 11.94 112 *
12/27/01 - 11.60 7.08 18.99 7.84 16.10 22.70 18.90 - - - - - - - !
01/29/02 - 10.26 5.40 18.04 6.72 19.98 18.08 18.20 - - - - - - -
02/04/02 - 10.74 6.02 18.16 6.88 17.64 18.44 18.98 - - - - - - -
04/09/02 - 9.76 5.60 17.74 6.74 15.11 15.52 16.28 - - - - - - -
06/03/02 - 5.39 4.81 11.90 571 8.29 8.60 9.40 8.10 5.10 13.50 6.95 6.28 6.08 32.65
07/09/02 - 5.70 4.88 12.40 5.00 9.46 9.80 10.67 - - - - - - -
08/08/02 - 7.98 5.91 15.20 6.26 12.86 13.10 13.87 - - - - - - -
10/14/02 - 7.60 4.82 14.98 510 13.80 13.84 14.26 - - - - - - -
12/18/02 - 3.02 3.18 9.00 4.00 5.16 5.12 6.21 7.06 4.18 10.50 5.66 4.80 3.90 16.34
12/26/02 - 2.08 3.41 8.95 3.75 4.94 5.83 6.10 - - - - - - -
01/21/03 - - 3.78 9.18 447 5.26 5.60 5.88 - - - - - - -
02/03/03 - 3.91 4.02 10.01 5.16 7.02 8.37 8.80 - - - - - - -
03/04/03 - 2.26 3.06 9.18 3.68 5.74 5.98 6.90 7.26 - - - - 5.37 -
04/03/03 - 1.68 3.42 8.39 3.95 3.98 5.14 6.66 - - - - - - -
06/09/03 - 2.62 3.77 9.14 4.56 8.29 5.64 6.68 7.31 4.72 12.37 7.41 4.83 1.00 220 *
08/05/03 - 4.52 3.95 11.54 5.02 8.00 8.33 9.80 - - - - - - -
10/01/03 - 4.88 4.31 10.64 5.09 6.99 7.29 8.30 - - - - - - -
12/12/03 6.40 2.60 3.89 - - 3.60 3.98 4.95 6.86 3.31 11.89 4.76 4.13 1.63 5.10
March 2004 - 3.50 411 1045 6.80 7.34 8.24 9.96 NA NA NA NA NA NA NA 8.98 6.52 7.21 NA NA NA NA
June 2004 - 4.59 473 10.68 7.90 8.70 8.94 11.89 8.13 36.3 39.75 114 591 4.45 7.66 10.38 5.00 7.97 NA NA NA NA
September 2004 NA 2.70 3.86 9.75 5.40 6.55 7.78 9.84 NA NA NA NA NA NA NA 9.82 7.41 6.39 NA NA NA NA
January 2005 NA 2.90 3.80 9.82 6.24 575 6.74 8.51 7.73 14.71 31.49 8.28 5.03 6.40 15.10 497 4.90 5.49 NA NA NA NA
July 2005 NA 5.1 425 12.45 5.04 NA 9.95 12.48 8.04 NA 12.9 10.42 6.56 3.85 2 7.67 0.72 8.74 9.26 8.7 8.18 NA
January 2006 NA 1.33 3.4 8.21 4.58 3.83 5.51 6.51 7.02 5.36 29.8 6.51 4.2 1.16 3.5 6.83 4.53 428 7.9 7.6 7.5 4.35
June 2006 NA 4.15 4.01 11.22 6 6.99 8.29 9.18 6.99 8.51 37.82 10.8 5.65 6.82 4.05 9.8 5.61 6.58 7.19 8.55 7.19 6.05 5.57 12.63 4.48 16.45 3.1 1.92
July 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 6.5 7.51 NA NA NA NA NA
January 2007 NA 3.35 NA 10.87 NA 8.1 8.52 8.73 NA 4.82 NA 8.1 5.55 3.55 1.6 NA NA 7.23 NA NA 8.14 6.31 7.4 NA NA 7.1 NA NA
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Table 3: Summary of Field Parameters and Analytical Data, Biosparge Remediation System, Harriman Site, Harriman, NY.

Pagedof 7

- | Rw-1S | Mw-88 [ mMw-17S | Mw-16S [ Mw-155| OW-6 | OWw-7 MW-258  |MW-26S] MW=26D | PZ-4 | MW-6D | MW-7ST mw-20S [mMw-200] Mw-33 | mw-34 | mw-53D [ Mw-285 | Mw-20Ss | MW-24 | RWIR | Mw-1S | MW-55 |MW-11S | MW-125 |Mw-355 |Mw-37S
Benzene (ppb)
11/15/00 84 510 3 4100 9 20000 9500 2300 0.4 ND 19 ND 0.4 7 230 ND ND 2
12/04/01 67 240 ND 2900 42 240 31000 330 ND ND 48 ND ND 60 41
02/04/02 6 360 15 930 2 390 550 170 - - - - - - -
04/09/02 24 390 37 1000 4 2900 320 210 - - - - - - -
06/03/02 19 370 12 2400 4 510 450 320 ND ND 24 ND ND 92 7
08/08/02 9 230 46 960 3 13000 310 150 - - - - - -
10/14/02 ND 260 13 750 ND 750 300 1600 - - - - - - -
12/17/02 - ND 4 540 0.6 1300 4000 64 ND ND 49 ND 1 - -
02/03/03 ND ND ND 900 ND 4300 2000 ND - - - - - - -
04/03/03 NO 49 2 980 ND 3600 1300 460 - - - - - - -
06/09/03 ND 63 9 660 ND 1900 590 890 ND ND 22 ND ND 410 100
08/05/03 ND 150 12 590 0.5 30000 470 390 - - - - - - -
10/01/03 33 110 32 660 7 320 2700 190 - - - - - - -
12/12/03 ND 69 13 570 i J| es0 1400 72 ND ND 36 ND ND 590 69
March 2004 26 27 15 1300 ND 3700 400 640 NA NA NA NA NA NA NA 21 450 310 NA NA NA NA
June 2004 19 23 7 J| 950 0.6 J| 1700 220 170 ND ND 28 5 3 53 94 150 490 300 NA NA NA NA
September 2004 NA 15 10 J] 1900 2 J| a700 1400 190 NA NA NA NA NA NA NA 130 360 360 NA NA NA NA
January 2005 NA 5 J| a4 J{ 700 1 J] 2700 M 85 13 ND 17 ND ND 63 67 350 300 980 NA NA NA NA
July 2005 NA 3 J| 5 J] 1200 0.7__J| 16000 33 280 ND ND 15 ND ND 140 83 24 230 850 ND 6 0.5 NA
January 2006 NA ND 3 J]| 1400 ND 1200 54 66 ND ND 8 J| ND ND a3 75 2700 510 950 ND ND ND ND
June 2006 NA ND 3 J][ 1100 1___J] 12000 3500 620 ND ND 13 ND ND 100 87 74 390 460 ND ND ND 0.5J ND ND ND 0.4 ND 130
July 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND ND NA NA NA NA NA
January 2007 ND 130 16000 590 210 ND ND ND 460 110 470 ND ND ND 1
Toluene (ppb)
11/15/00 0.8 ND ND ND ND ND ND ND 2 12 3 0.8 0.5 16 15 ND ND ND
12/04/01 0.9 ND ND ND ND 1 <25 1 ND ND 4 ND ND 86 28
02/04/02 ND ND ND ND ND 0.8 1 0.7 - - - - - - -
04/09/02 ND ND ND ND ND ND 3 1 - - - - - - -
06/03/02 ND ND ND ND ND ND ND ND ND ND 2 0.5 ND 240 12
08/08/02 ND ND 0.8 ND ND ND ND 0.4 - - - - - - -
10/14/02 ND ND ND ND ND ND ND ND - - - - - - -
12/17/02 - ND ND ND 08 J| 4 ND! ND ND ND 4 JI ND ND - -
02/03/03 ND ND ND ND ND ND ND ND - - - - - - -
04/03/03 ND ND ND ND ND ND ND ND - - - - - - -
06/09/03 ND ND ND ND ND ND ND ND ND 3 Jl 2 J] ND ND 940 280
08/05/03 ND ND ND ND ND ND 2 ND - - - - - - -
10/01/03 ND ND ND ND ND 2 ND ND - - - - - - -
12/12/03 ND ND ND 12__J] ND 3 ND ND ND ND 3 J| ND ND 1200 220 )
March 2004 ND ND ND ND ND ND ND ND NA NA NA NA NA NA NA 7 J] 1e0 0.8 J| NA NA NA NA
June 2004 ND ND ND ND ND ND ND ND ND 0.4 3 J[ ND ND 21 310 6 J| 190 1 JI NA NA NA NA
September 2004 NA ND ND ND ND ND ND ND NA NA NA NA NA NA NA 5 J| 160 ND NA NA NA NA
January 2005 NA ND ND ND ND ND ND ND ND ND 1 J| ND ND 1 270 2 J 89 ND NA NA NA NA
July 2005 NA ND ND ND ND ND ND 0.8 ND ND 1 J| ND ND 17 250 6 J| 240 0.4 ND ND ND NA
January 2006 NA ND ND 5 J| ND ND ND ND ND 04 J| 07 J| 06 ND 0.3 300 ND 52 ND ND ND ND ND
June 2006 NA ND ND 3 J| ND ND ND ND ND ND 1 J| ND ND 10 390 ND 80 ND ND ND ND ND ND ND ND ND ND 0.7 J
July 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5 ND NA NA NA NA NA
January 2007 ND ND ND ND ND ND ND ND 100 460 ND ND 3 ND ND
Ethylbenzene (ppb)
11/15/00 ND ND ND ND ND ND ND ND ND ND 0.4 ND ND ND 2 ND ND 0.2
12/04/01 ND ND ND ND 1 ND <25 ND ND ND 0.9 ND ND ND 1
02/04/02 ND ND ND ND ND ND ND ND - - - - - - -
04/09/02 ND ND ND ND ND ND ND ND - - - - - - -
06/03/02 ND ND ND ND ND ND ND ND ND ND 0.6 ND ND ND 0.4
08/08/02 ND ND. 0.8 ND ND ND. ND ND - - - - - - -
10/14/02 ND ND ND ND ND ND ND ND - - - - - - -
12/17/02 - ND 06 J| ND ND ND ND ND ND ND 08 J| ND ND - -
02/03/03 ND ND ND ND ND ND ND ND - - - - - - -
04/03/03 ND ND ND ND 06 J| ND ND ND - - - - - - -
06/09/03 ND ND ND ND ND ND ND ND ND ND 05 J| ND ND ND ND
08/05/03 ND ND ND ND ND ND ND ND - - - - - - -
10/01/03 ND ND ND ND ND ND ND ND - - - - - - -
12/12/03 ND ND ND ND ND ND ND ND ND ND 06 J[ ND ND ND ND
March 2004 ND ND ND ND ND ND ND ND NA NA NA NA NA NA NA ND ND ND NA NA NA NA
June 2004 ND ND ND ND ND ND ND ND ND ND 06 J| ND ND 0.5 1 J[ 07 J[ ND ND NA NA NA NA
September 2004 NA ND ND ND ND ND ND ND NA NA NA NA NA NA NA ND ND ND NA NA NA NA
January 2005 NA ND ND ND ND ND ND ND ND ND ND ND ND ND 1 J| ND 1 ND NA NA NA NA
July 2005 NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND _J[ ND ND ND ND _ | ND _[ ND NA
January 2006 NA ND ND ND ND ND ND ND ND ND ND ND ND ND 2__J] ND ND ND ND ND ND ND
Jung 2006 NA ND ND 4 J| ND ND ND ND ND ND ND ND ND ND 2__J[ ND ND ND ND ND ND ND ND ND ND ND ND ND
July 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND ND NA NA NA NA NA
January 2007 ND 0.7 ND ND ND ND ND ND ND 3 ND ND ND ND ND

B, analyical resutts 2000 - 2007 combined xis



Table 3: Summary of Field Parameters and Analytical Data, Biosparge Remediation System, Harriman Site, Harriman, NY.

2

[ Rw-1s | mw-8s T Mmw-17s | mw-16s [ Mw-15S] ows6 | ow-7 MW-25S |MW-26S] MW-26D | _ Pz-4 | MW-6D | Mw-7S] Mw-205 [Mw-200] Mw-33 | mw-34 [ mMw-53D | Mw-28s | mw-29s | Mw-24 |  RWIR | mw-1S | Mw-55 |Mw-11S |Mw-128 | Mw-35S |Mw-37s
Xylenes, total (ppb)
11/15/00 ND ND ND ND ND ND ND ND ND ND 2 ND ND ND 4 ND ND 1
12/04/01 ND ND ND ND 2 ND <25 ND ND ND 4 ND ND ND 2
02/04/02 ND ND ND ND ND ND ND 0.2 - B - - - - -
04/09/02 ND ND ND ND ND ND ND ND - - - - - - -
06/03/02 ND ND ND ND ND ND ND ND ND ND 2 ND ND ND 0.8
08/08/02 ND ND 1 ND ND ND ND ND - B - - - - -
10/14/02 ND ND ND ND ND ND ND ND - - - - - - -
12/17/02 B ND 1 ND 4 ND ND ND ND ND 4 ND ND - -
02/03/03 ND ND ND ND ND ND ND ND - - - - - - -
04/03/03 ND ND ND ND 1 ND ND ND - B - - - - -
06/09/03 ND ND ND ND ND ND ND ND ND ND 2 ND ND ND 3 J
08/05/03 ND ND ND ND ND ND ND ND - - - - - - -
10/01/03 ND ND 1 ND ND ND ND ND - - - - - - -
12/12/03 ND ND ND ND ND ND ND ND ND ND 3 ND ND ND ND
March 2004 ND ND ND ND ND ND ND ND NA NA NA NA NA NA NA 2 ND ND NA NA NA NA
June 2004 ND ND ND ND ND ND ND ND ND ND 2 ND ND ND 5 J 5 ND ND NA NA NA NA
September 2004 NA ND ND ND ND ND ND ND NA NA NA NA NA NA NA ND 4 J | ND NA NA NA NA
January 2005 NA ND ND ND ND ND ND ND ND ND 1 ND ND ND 3 J| ND 5 J | ND NA NA NA NA
July 2005 NA ND ND ND ND ND ND ND ND ND 2 ND ND 0.9 ND_J| 4 3 J| o9 ND ND ND NA
January 2006 NA ND ND ND ND ND ND ND ND ND 1 ND ND ND s J| s 7 J | ND ND ND ND ND
June 2006 NA ND ND ND ND ND ND ND ND ND ND ND ND. ND 5 J ND 5 J _ND ND ND ND ND ND ND ND ND ND ND
July 2006 [ NA [ NA NA NA NA NA NA NA NA NA NA [ NA NA NA NA NA [ _NA [ NA NA NA NA ND ND [ NA [ NA NA [ NA [ _NA
January 2007 ND 1 ND ND ND ND ND ND ND 6 ND ND ND ND ND
Chlorobenzene (ppb)
11/15/00 0.9 ND ND ND 0.4 ND ND ND 6 ND 0.3 ND ND ND ND ND ND ND
12/04/01 0.8 ND ND ND 0.7 ND <25 ND 7 ND 0.9 ND ND 0.7 ND
02/04/02 ND ND ND ND ND ND ND ND - - - - - - -
04/09/02 ND ND ND ND ND. ND ND ND - - - - - - -
06/03/02 ND ND ND ND ND. ND ND ND 4 ND 0.5 ND ND 2 ND
08/08/02 ND ND 0.7 ND ND. ND ND ND - - - - - - -
10/14/02 ND ND ND ND ND ND ND ND - - - - - - -
12/17/02 - ND ND ND ND ND ND ND ND ND 0.8 ND ND - -
02/03/03 ND ND ND ND ND ND ND ND - - - - - - -
04/03/03 ND ND ND ND ND ND ND ND - - - - - - -
06/09/03 ND. ND 0.4 ND ND ND ND ND ND ND ND ND ND 10 ND
08/05/03 ND ND ND ND ND ND ND ND - - - - - - -
10/01/03 ND ND ND ND ND. ND ND ND - - - - - - -
12/12/03 ND ND ND ND ND ND ND ND ND ND 0.6 ND ND 9 1
March 2004 ND ND ND ND ND ND ND ND NA NA NA NA NA NA NA ND ND ND NA NA NA NA
June 2004 ND ND ND ND ND ND ND ND ND ND 05 ND ND ND 1 J| ND ND ND NA NA NA NA
September 2004 NA ND ND ND ND ND ND ND NA NA NA NA NA NA NA ND ND ND NA NA NA NA
January 2005 NA ND ND ND ND ND ND ND ND ND ND ND ND ND 1__J| ND ND ND NA NA NA NA
July 2005 NA ND ND ND ND ND ND_ ND 3 ND ND ND ND 0.6 ND__J| ND ND ND ND ND ND NA
January 2006 NA ND ND ND ND ND ND ND ND ND ND ND ND ND 2 J[ ND ND ND ND ND ND ND
June 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
July 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA [ _NA [_NA NA [ _NA [ NA
[ January 2007 ND ND ND ND ND ND ND ND 2 2 ND ND ND ND ND

8. analytical results 2000 - 2007 combined xis
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Table 3: Summary of Field Parameters and Analytical Data, Biosparge Remediation System, Harriman Site, Harriman, NY.

@

i | RW-1s | Mw-8s [ mw-17s [ Mw-16S [ Mw-155{ ows | ow-7 MW-255  |MW-26S] MW-26D | P24 [ Mw-6D [ Mw-7S [ Mw-20S | mw-20D] Mw-33 MW-34 | Mw-53D | mw-285 | Mw-29s [ Mw-24 | RwWIR [ Mw-15 | mw-ss |Mw-11S [Mw-128 |Mw-355 {MW-37S
Pyridine (ppb)
11/15/00 ND ND ND ND ND 1400 330 14 ND ND 2 ND ND 23 5 ND ND ND
12/04/01 ND ND ND ND ND 60 < 460 ND ND ND 9 ND ND <92 ND
02/04/02 ND ND ND ND ND ND ND ND - - - - - - -
04/09/02 ND ND ND ND ND 840 ND ND - - - - - - -
06/03/02 ND ND ND ND ND 42 ND ND ND ND 10 ND ND ND 27
08/08/02 ND ND ND ND ND 360 ND ND - - - - - - -
10/14/02 ND ND ND ND ND 28 ND 12 - - - - - - -
12/17/02 - ND ND ND ND 49 17__J| ND ND ND ND ND ND - -
02/03/03 ND ND ND ND ND 170 12 ND - - - - - - -
04/03/03 ND ND ND ND ND 290 7__J| ND - B - - - - B
06/09/03 ND ND ND ND ND ND 46 ND ND ND ND ND ND ND 270 J
08/05/03 ND ND ND ND ND ND ND ND - - - - - - -
10/01/03 ND ND 550 ND ND ND ND ND - B - - B - -
12/12/03 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 200 J
March 2004 ND 10__J| ND ND ND 53 ND ND NA NA NA NA NA NA NA ND ND ND NA NA NA NA
June 2004 ND ND ND ND ND 88 ND ND ND ND ND ND ND ND 280 35 ND ND NA NA NA NA
September 2004 NA ND ND ND ND ND ND ND NA NA NA NA NA NA NA 18 J| ND ND NA NA NA NA
January 2005 NA ND ND ND ND 46 5 J| ND 100 ND ND ND ND ND 270 _J| 51 ND ND NA NA NA NA
July 2005 NA ND ND ND ND 390 ND___J| ND ND ND ND ND ND 8 280 J| 3 ND ND ND ND ND NA
January 2006 NA ND ND ND ND ND ND ND ND ND ND ND ND ND 280 _J| ND ND ND ND ND ND ND
June 2006 NA ND ND ND ND 86 4a__J| ND ND ND 3__J| ND ND 12 170_J| 42 25 J | ND ND ND ND ND NA ND ND ND ND ND
July 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
January 2007 ND NA NA NA NA ND ND ND NA NA NA ND ND ND NA
alpha-picoline (ppb)
11/15/00 11 ND ND 250 ND 3900 640 300 ND ND 7 ND ND 86 17 ND ND 1
12/04/01 13 4 ND 240 ND 24 3400 250 ND ND 15 ND ND 170 26
02/04/02 3 ND ND 79 ND 170 9 190 - - - - - - -
04/09/02 ND ND ND 93 ND 620 43 39 - - - - - - -
06/03/02 4 2 ND 100 ND 84 28 42 ND ND 22 ND ND 260 28
08/08/02 2 ND ND 32 ND 770 21 6 - - - - - - -
10/14/02 ND ND. ND 37 ND 63 9 62 - - - - - - -
12/17/02 - ND ND ND ND ND ND ND ND ND ND ND ND - -
02/03/03 ND ND 27 13 ND 180 23 9 - - - - - - -
04/03/03 ND ND 4 85 ND 390 66 16 - - - - - - -
06/09/03 ND ND 2 130 ND 1100 76 40 ND ND 9 J[ ND ND 660 220
08/05/03 ND ND ND 130 ND 8700 15 11 - - - - - - -
10/01/03 ND ND ND 110 ND 490 300 23 - - - - - - -
12/12/03 ND ND ND 82 ND 71 140 2 J{ ND ND 5 J| ND ND 770 140 J
March 2004 ND 10 ND 60 ND 890 150 110 NA NA NA NA NA NA NA 53 ND 3 __J| NA NA NA NA
June 2004 ND ND ND 57 ND 470 76 16 ND ND 07 _J| ND ND 11 200 44 ND 3 _J| NA NA NA NA
September 2004 NA ND ND 7 ND 820 27 40 NA NA NA NA NA NA NA 21 1700 3 J] NA NA NA NA
January 2005 NA ND ND 65 ND 660 18 2 J[ 4 _J ND 6 _J| ND ND 9 200 32 1200 3 J| NA NA NA NA
July 2005 NA ND ND 79 ND 2700 8 29 __J| ND_J| _ND 5 _J| ND ND 31 210 2 2300 4 _J| ND ND ND NA
January 2006 NA ND ND 210 ND 76 10 42 ND ND 6 J| ND ND 13 210__J| ND 420 6 J| ND ND ND ND
June 2006 [ NA ND ND 230 ND 1300 37 J| 74 ND ND 5  J| ND ND 44 120 J| 29 840 5 J| ND ND ND ND NA ND ND ND ND ND
July 2006 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
January 2007 ND NA NA NA NA ND ND ND NA NA NA ND ND ND NA
2-amino-pyridine (ppb)
11/15/00 2 8 ND ND ND ND ND ND ND ND 5 ND ND 390 31 ND 1 3
12/04/01 4 5 2 5 3 ND <100 ND ND ND 13 ND ND 980 140
02/04/02 2 ND 3 ND 2 ND ND ND - - - - - - -
04/09/02 ND ND ND ND ND ND ND ND - - - - - - -
06/03/02 2 7 ND NO 1 ND ND ND ND ND ND ND ND 1400 160
08/08/02 3 ND 1 ND ND ND ND ND - - - - - - -
10/14/02 ND 1 ND ND ND ND ND ND - - - - - - -
12/17/02 - ND 2 ND ND ND ND ND ND ND 3 J][ ND ND - -
02/03/03 ND ND ND ND ND ND ND ND - - - - - - -
04/03/03 ND ND ND ND ND ND ND ND - - - - - - -
06/09/03 ND ND 1 ND ND ND ND ND ND ND 6 __J| ND ND 4300 970
08/05/03 ND ND ND ND ND ND ND ND - - - - - - -
10/01/03 6 J| ND ND ND ND ND ND. ND - - - - - - -
12/12/03 ND ND ND ND ND ND ND ND ND ND ND ND ND 5600 870
March 2004 5 J| ND ND ND ND ND ND ND NA NA NA NA NA NA NA 82 ND ND NA NA NA NA
June 2004 5 J| ND ND 2 ND ND ND ND ND ND ND ND ND 6 150 7 _J|_ND ND NA NA NA NA
September 2004 NA ND 1 ND ND ND ND ND NA NA NA NA NA NA NA 5 J| 140 J| ND NA NA NA NA
January 2005 NA ND ND ND ND ND ND ND ND ND ND ND ND 39 860 4 J 85 J | ND NA NA NA NA
July 2005 NA ND ND 1 ND ND ND ND ND ND 3 ND ND 110 1100 ND_J| ND J | ND ND ND ND NA
January 2006 NA ND ND ND ND ND ND ND ND ND 7 __J| ND ND 18 1100 ND ND ND ND ND ND ND -
June 2006 NA ND ND ND ND ND ND ND ND ND 5 J| ND ND 130 610 22 29 J | _ND ND ND ND ND NA ND ND ND ND ND
July 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
January 2007 NA ND NA NA NA NA NA NA NA ND NA ND ND NA NA NA NA NA ND ND ND NA

B. analytical results 2000 - 2007 combined.xs
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Table 3:

Summary of Field Parameters and Analytical Data, Biosparge Remediation System, Harriman Site, Harriman, NY.

Data recorded on 11/15/00 was prior to start up of the biosparge pilot test.

Data recorded on 12/04/01 was prior to the expanded biosparge system start-up.

RW-1S is a pumping well.

* High water leve!l in MW-20D is suspected to be run-off from surface due to a leaking seal.

** DO value high due to aeration in the well. Initial pressure in well 1-1.5 psi.

*** Redox is suspect to be high due to meter malfunction even though field calibration okay.
( ) A range of values was recorded because the parameter would not stablize due to aeration in the well.

J - Estimated value.

DTW - Depth to water from top of well casing.

ND - Not detected above the method detection limit.

Resuits in Bold indicate that value is above the standards, criteria and guidance values of NYS

- Well not sample this round, this well is part of the baseline & semi-annual rounds only

NY standards
VOC - 5 ppb
SVOC - 50 ppb

B. anaiytical results 2000 - 2007 combined xis

| Rw-1s T mMw-8s | mw-178 [ Mw-165 | Mw-155| ows [ oOw-7 MW-255 |MW-265] MW-26D | PZ-4 | Mw-6D | Mw-7S| mMw-20S | mw-200] mMw-33 | Mw-34 | Mw-53D | Mw-28S | MW-29S | Mw-24 | RWIR [ mw-1s | Mw-ss |MwW-118 MW-12S |Mw-355 [Mw-37s
Mercury
July 2005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.21 ND 0.24 NA
January 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
June 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.16 ND 0.3 NA NA NA NA NA NA NA
January 2007 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, diss.
July 2005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.2 ND 0.31 NA
January 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
June 2006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
January 2007 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ammonia (mg/L)
[ June2006 NA 20 NA 22 NA 71 4.2 47 9.1 0.025 5.8 ND. 0.025 20 39 1900 NA 35 41 0.048 1.1 1.2 61 1.5 16 1.6 25 46
Biogeochemical
[ TOC (mg/L) _
L June 2006 NA ND NA 34 NA 330 120 110 NA NA NA NA NA 24 NA NA NA 6.6 NA NA 4.1 2.3 NA NA NA NA NA NA
tron (Total, ug/L)
[ June 2006 NA 6900 NA 5220 NA 11300 12500 3220 NA NA NA NA NA 1630 NA NA NA 5800 NA NA 409 13100 NA NA NA NA NA NA
Iron {Dissolved, ug/L)
June 2006 NA 5630 NA 5570 NA 10700 12300 3050 NA NA NA NA NA 1340 NA NA NA 5620 NA NA 362 8300 NA NA NA NA NA NA
Manganese (Total, mg/L)
[ June 2006 NA 418 NA 805 NA 1770 3770 914 NA NA NA NA NA 312 NA NA NA 339 NA NA 459 651 NA NA NA NA NA NA
Mang; ) (Dissolved, mg/L) ‘
[ June 2006 NA 431 NA 807 NA 1770 3760 940 NA NA NA NA NA 311 NA NA NA 340 NA NA 464 669 NA NA NA NA NA NA
Sulfate (mg/L)
[ June 20§-6I NA 447 NA 1 NA 0.926 222 2.08 NA NA NA NA NA 46.7 NA NA NA 0.295 NA NA 841 42.9 NA NA NA NA NA NA
Nitrate (mg/L)
June 2006 NA ND NA 0.077 NA ND! 0.068 ND NA NA NA NA NA ND NA NA NA ND NA NA 0.142 0.031 NA NA NA NA NA NA
Alkalinity (mg/L)
N June 20@11 NA 422 NA 353 NA 429 303 338 NA NA NA NA NA 326 NA NA NA 373 NA NA 301 202 NA NA NA NA NA NA
NOTES:
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Appendix C

Mann-Kendall Test



MAROS Mann-Kendall Statistics Summary

Project: Harriman User Name: DH

Location: Harriman State: New York

Time Period: 9/1/2004 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Ouplicate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Al
Source/ Numberof Numberof Coefficient Mann-Kendall Confidence Samples Concentration
Well Tail Samples Detects of Variation Statistic in Trend "ND" ? Trend
2-PICOLINE (ALPHA-PICOLINE)
MW-33 S 5 4 0.88 -2 59.2% No S
ow-7 s 5 5 0.61 0 40.8% No s
MW-25S s 5 5 0.69 6 88.3% No NT
ow-6 s 5 5 0.89 0 40.8% No S
MW-20D T 4 4 0.24 -1 50.0% No s
‘ MW-20S T 4 4 0.67 4 83.3% No NT
MW-16S T 5 5 0.62 8 95.8% No i
MW-8S T 6 0 0.00 0 42.3% Yes s
MW-53D T 5 5 0.31 7 92.1% . No Pl
BENZENE
MW-255 s 6 6 0.83 3 64.0% No NT
MW-33 S 5 5 1.75 0 40.8% No NT
ow.7 s 6 6 1.46 3 64.0% No NT
ow-6 S 6 6 0.77 4 70.3% No NT
MW-20S T 5 5 1.09 4 75.8% No NT
MW-16S T 6 6 0.50 -13 99.2% No D
MW-8S8 T 6 3 1.38 -12 98.2% No D
MW-20D T 5 5 0.19 8 95.8% No 1
MW-53D T 6 6 0.41 -1 50.0% No s
PYRIDINE
MW-33 s 5 4 0.99 -2 59.2% No 5
ow-6 S 5 3 1.56 3 67.5% No NT
MW-25S S 5 0 0.00 0 40.8% Yes s
ow-7 s 5 2 1.06 1 50.0% No NT
Mw-8S T 6 0 0.00 0 42.3% Yes "8
MW-20D T 4 4 0.21 -1 50.0% No s
MW-53D T 5 0 0.00 0 40.8% Yes s
MW-16S T 5 0 0.00 0 40.8% Yes s
MW-20S T 4 2 1.09 3 72.9% No NT

Note: Increasing (1); Probably Increasing (Pl); Stable (S); Probably Decreasing (PD); Decreasing (D). No Trend (NT); Not Applicable (N/A)-
Due to insufficient Data (< 4 sampling events); Source/Tail (S/T)

. The Number of Samples and Number of Detects shown above are post-consolidation values.

MAROS Version 2,.2 2006, AFCEE ) Wednesday, May 16, 2007 . Page1oft



] MAROS Consolidated Data Summary

Well: MW-8S Time Period: 4/1/1989 to 1/1/2007
Well Type: T Consolidation Period: No Time Consolidation
COC: BENZENE ) Consolidation Type: Median

Duplicate Consoclidation: Average
ND Values: 1/2 Deteaction Limit

J Flag Values : Actual Value

Date
& & & N s S
R N N N Sa N
1.6E-02 ' . ' L -
.
1.4E-02
I |
2, 1.2E6-02
< 1.0E-02 -
c
2 .
§ 8.0E-03 -
S 6.0E-03 1
Q *
5  4.0E03
o .
2.0E-03 |
‘ . 0.0E400 * ® ®
Consolidation Data Table:
Consolidation ' N“mbel" of  Number of
Well Well Type Date Constituent Result (mg/L)  Flag Samples Detects
MW-8S T 9/1/2004 BENZENE 1.56-02 1 1
MW-8S T 1/1/2005 BENZENE 5.0E-03 i 1
MW-85 T 77112005 BENZENE '3.06-03 1 1
MW-8S T 1/1/2006 BENZENE 5.06-04 NO ! 0
MW-8S T 6/1/2006 BENZENE 5.06-04 ND ] 0
MW-8S T 1112007 BENZENE ) 5.0E-04 ND 1 0

MAROS Version 2.2, 2006, AFCEE 5/15/2007 Page 1 of 1




! MAROS Consolidated Data Summary

Time Period: 4/1/1989 to 1/1/2007

Well: MwW-8S
Well Type: T Consolidation Period: No Time Consolidation
COC: PYRIDINE Consolidation Type: Median
Duplicate Consolidation: Average
ND Values: 1/2 Detection Limit
J Flag Values : Actual Value
Date
I\ & &£ & & S
R N » w » ¥
6.0E-04 . L . L 4
. 50E044{ o . . . .
b
)
£  4.0E-04 -
c
2
§ 3.0E-04
|5
3 2.0E-04
c
° .
© . 1.06-04
. 0.0E+00
Consolidation Data Table:
‘ Consolidation Number of - Number of
Well Well Type Date Constituent Result (mg/L)  Flag Samples  Detects
MW-8S T 9/1/2004 PYRIDINE 5.0E-04 ND 1 0
MW-8S T 1/1/2005 PYRIDINE 5.0E-04 ND 1 0
MW-8S T 7/1/2005 PYRIDINE 5.0E-04 ND 1 0
MW-8S T 1/1/2006 PYRIDINE 5.0E-04 ND 1 0
MW-8S T 6/1/2006 PYRIDINE 5.0E-04 ND [ 0
MW-8S T 1/1/2007 PYRIDINE 5.0E-04 ND 1 0

MAROS Version 2.2, 2006, AFCEE

5/15/2007 Page 1 of 1



] MAROS Consolidated Data Summary

Well: MW-8S
Well Type: T

COC: 2-PICOLINE (ALPHA-PICOLINE)

Time Period: 4/1/1989 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

NO Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
> & & [ oy s
B ¥ » v » N
6.0E-04 . L L L L

. 5.0E04 - N . . . .

«

o

E 4.0E-04

c

2

Oé' 3.0E-04

s

§ 20504 -

[~

3

1.0E-04
’ 0.0E+00
Consolidation Data Table: ‘
Consolidation Number of - Number of
Well Well Type Date Constituent Result (mg/L)  Flag Samples Detects

MW-85 T 9/1/2004  2-PICOLINE (ALPHA-PICOLINE) 5.0E-04 ND | 0
MW-8S T 1/1/2005  2-PICOLINE (ALPHA-PICOLINE) 5.06-04 ND 1 0
MW-8S T 7112005 2-PICOLINE (ALPHA-PICOLINE) 5.0E-04 ND 1 0
MW -85 T 11/2006  2-PICOLINE (ALPHA-PICOLINE) 5.06-04 ND 1 0
MW -85 T 6/1/2006  2-PICOLINE (ALPHA-PICOLINE) 5.0E-04 ND 1 0
MW-8S T 11/2007  2-PICOLINE (ALPHA-PICOLINE) 5.0E-04 ND 1 0

MARQOS Version 2.2, 2006, AFCEE

5/15/2007 Page 1 of 1



COC: BENZENE

'MAROS Consolidated Data Summary

Well: MW-16S
Well Type: T

Time Period: 4/1/1989 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Dstection Limit

J Flag Values : Actual Value

Date
& SN & & 8
Cd W Mg A4
2.0E+00 : - : .
.
1.8E+00 -
.
g 1.6E+00
2 1.4E+00 -
= 1.2E+00 - 'S
<] &
£ 1.0E+00 -
g 80ED1;
S 6.0E01
8  a.0E01 1
2.0E-01 - .
0.0E+00
Consolidation Data Table:
Consolidation N;mber of  Number of
well Well Type Date Constituent Result (mg/L)  Flag amples Detects
MW-16S T 9/1/2004 BENZENE 1.9E+00 1 1
MW-16S T 1/1/2005 BENZENE 1.7€+00 1 {
MW-168 T 71112005 BENZENE 1.2E400 1 1
MW-16S T 1/1/2006 BENZENE 1.4E+00 1 1
MW-16S T 6/1/2006 BENZENE 1.1€£+00 1 1
MW-16S T 1/1/2007 BENZENE 1.3E-01 1 H

MARQS Version 2.2, 2006, AFCEE
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MAROS Consolidated Data Summary

Well: MW-16S Time Period: 4/1/1989 to 1/1/2007
Well Type: T Consolidation Period: No Time Consolidation
COC: PYRIDINE Consolidation Type: Median

Duplicate Consolidation: Average
ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
'Qb‘ ,é’ 96, 9‘6 9@
_ R ¥ » >’°° »
6.0E-04 - L . .
. 5.0E-04 - ° . . I e
e
2]
£ 4.0E04 -
[=4
2 3.0E-04 4
3 .
3
8 2.0804 |
<
[
© 10604
‘ 0.0E+00
Consolidation Data Table:
Consolidation Number of  Number of
Well | Well Type Date Constituent Result (mg/l.)  Flag Samples Detects
MW-16S T 9/1/2004 PYRIDINE 5.0E-04 ND 1 0
MW-163 T 1/1/2005 PYRIDINE 5.05-04 ND 1 0
MW-16S T 7/1/2005 PYRIDINE 5.06-04 ND 1 0
MW- 165 T 1/1/2006 PYRIDINE 5.0€-04 ND 1 0
MW-18S T 6/1/2006 PYRIDINE 5.0E-04 ND 1 0

MAROS Version 2.2, 2006, AFCEE 5/15/2007 Page 1 of 1



COC: 2-PICOLINE (ALPHA-PICOLINE)

MAROS Consolidated Data Summary

Well: MW-16S
Well Type: T

Time Period: 4/1/1989 to  1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
& & & & i
ot w © ¥ o
2.5E-01 1 . . L
L J
*

-~ 20E014--- - S SO

3 0

o

E

= 15E01 4 - S ——

S

o

€ 1.0E01 -~ - - -

O 5.0E-02 - S

0.0E+00
Consolidation Data Table:
. Consolidation : Number of  Number of

Well Well Type Date Constituent Result (mg/L) Flag Samples Detects
MW-16S T 9/1/2004 2-PICOLINE (ALPHA-PICOLINE) 7.1E-02 1 1
MW-16S T 1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 6.5E-02 1 1
MW-16S T 7/1/2005 2-PICOLINE (ALPHA-PICOLINE) 7.9E-02 1 1
MW-16S T 1/1/12006 2-PICOLINE (ALPHA-PICOLINE) 2.1E-01 1 1
MW-16S T 6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 2.3E-01 1 1

MAROS Version 2.2, 2006, AFCEE
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' MAROS Consolidated Data Summary

Well: MW-208
Well Type: T

COC: BENZENE

Time Period: 4/1/1989 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
$ & N S s
N » hd » &
5.0E-01 . " ' ;
4.5E-01 .
g 40E014
2 356011
g 3.0€-01 1
g 256011
£ 2.0E-01 -
7]
g 15601 4
S 1.0801
o .
5.0E-02 .
0.0E+00
Consolidation Data Table:
' Consolidation Number of ~ Number of
Well Well Type Date Constituent Result (mg/L)  Flag Samples Detects
MW-20S T 11/2005  BENZENE 6.3E-02 ! 1
MW-20S T 7112005 ~ BENZENE 1.4E-01 1 1
MW-20S T 112006  BENZENE 3.3E-02 ! !
MW-20S T 6/1/2006  BENZENE 1.0E-01 1 1
MW-208 T 11/2007  BENZENE 4.6E-01 } 1

MAROQOS Version 2.2, 2006, AFCEE
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l MAROS Consolidated Data Summary

Well: MW-20S Time Period: 4/1/1989 to 1/1/2007
Well Type: T Consolidation Period: No Time Consolidation
COC: PYRIDINE Consolidation Type: Median
Duplicate Consolidation: Average
ND Values: 1/2 Detection Limit
J Flag Values : Actual Value
Date
'g) ’Qc) DQ: s§>
N » N S
1.4E-02 - +
1.2E-02 .
4
o 1.0E-02
E
.S 8.0E-03 - *
S 6.0E03
c
8
¢  4.0E-03
<]
(8] .
2.0E-03
. 0.0E+00 *

Consolidation Data Table:

Consolidation

Number of  Number of

Well Well Type Date Constituent Result (mg/L)  Flag Samples Datects
MW-20S T 112005 PYRIDINE 5.06-04 ND 1 0
MW-20S T 71112005  PYRIDINE 8.0E-03 1 1
MW-20S T 1/1/2006  PYRIDINE 5.0E-04 ND 1 0
MW-205 T 6/1/2006  PYRIDINE 1.2E-02 1 1

MAROS Version 2.2, 2006, AFCEE 5/15/2007 Page 1 of 1
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Well: MW-20S
Well Type: T

COC: 2-PICOLINE (ALPHA-PICOLINE)

MAROS Consolidated Data Summary

Time Period: 4/1/1989 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
'Qh 'ch 'Qb o
& » >°° S
5.0E-02 L = L
4.5€-02 R

< 4.0E02 1 '

E’ 3.56-02

‘8’ 3.0E-02 ¢

':4‘-!-: 2.5E-02 -

:‘1:: 2.0E-02

(4] g

g 1.5E-02 .

S 1.0802- R

P 5.0E-03
' 0.0E+00
Consolidation Data Table:
Consolidation N”mbelr of  Number of
Well Well Type Date Constituent Result (mg/L)}  Flag Samples Detects

MW-20S T 1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 9.0E-03 ] 1
MW-208 T 7/1/2005 2-PICOLINE (ALPHA-PICOLINE) 3.1E-02 1 1
MW-20S T 1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 1.3€-02 1 1
MW-20S T 6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 4.4E-02 1 1

MAROS Version 2.2, 2006, AFCEE
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MAROS Consolidated Data Summary

Well: MW-20D
Well Type: T
COC: BENZENE

Time Period: 9/1/2004 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
& & § o s
¥ N ¥ ol &
1.2E-01 : . . L
L

. 1.0E01

)

€  8.0E-02 4

: L 4

g .

£ 6.0E-02 4

j

[~

8  4.08-02

[~

[+

© 20802

0.0E+00
Consolidation Data Table:
Consolidation Number of  Number of
Well Well Type Date Constituent Result (mg/L) Flag Samples Detects
MW-20D T 1/1/2005 BENZENE 6.7E-02 1 1
MW-20D T 7112005 BENZENE 8.3E-02 1 1
MW-20D T 1/1/2006 BENZENE 7.5E-02 1 1
MW-20D T 6/1/2006 BENZENE 8.7E-02 1 1
MW-200 T 1/1/2007 BENZENE 1.1E-0t 1 1
MAROS Version 2.2, 2006, AFCEE 5/16/2007 Page 1 of 1



MAROS Consolidated Data Summary

Well: MW-20D Time Period: 9/1/2004 to 1/1/2007
Well Type: T Consolidation Period: No Time Consolidation
COC: PYRIDINE Consolidation Type: Median

Duplicate Consolidation: Average
ND Values: 1/2 Detaction Limit

J Flag Values : Actual Value

Date
5‘)0 5\) s‘bo 500
3.0E-01 L L L
. S TS

_ 25E01 '

o

=2

E 2.0E-01

[ 'Y

[*]

- 1.5E-01

£

[

8  1.0801

s

[+

© 50802

. 0.0E+00
Consolidation Data Table:
Consolidation Number of ~ Number of

Well Well Type Date Constituent Result (mg/L)  Flag Samples Detects
MW-20D T 1/1/2005 PYRIDINE 2.7E-01 1 1
MW-20D T 7/1/2005 PYRIDINE 2.8E-01 1 1
MW-20D T 1/1/2006 PYRIDINE 2.8E-01 1 1
MW-20D T 6/1/2006 PYRIDINE 1.7E-01 1 1

MAROS Version 2.2, 2006, AFCEE 5/16/2007 Page 1 of 1




MAROS Consolidated Data Summary

Well: MW-20D Time Period: 9/1/2004 to 1/1/2007
Well Type: T . Consolidation Period: No Time Consolidation
COC: 2-PICOLINE (ALPHA-PICOLINE Consolidation Type: Median

Duplicate Consolidation: Average
ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
o o o o
o & S QD
¥ » ¥ »
25601 L L L
° .

g 2.0E-01 4 *

(=)

E

- 1.5E01

2

‘é *

£  1.0601

]

s

[51 5.0E-02 N

. 0.0E+00
Consolidation Data Table:
Consolidation Number of  Number of

Weill Well Type Date Constituent Result (mg/L)  Flag Samples Detects
MW-20D T 1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 2.0E-01 1 1
MW-200 T 71112005 2-PICOLINE (ALPHA-PICOLINE) 2.1E01 1 1
MW-20D T 1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 2,1E-01 1 1
MW-20D - T 6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 1.26-01 1 1

MAROS Version 2.2, 2006, AFCEE 5/16/2007 Page 1 of 1




COC: BENZENE

' MAROS Consolidated Data Summary

Weil: MW-258
Well Type: T

Time Period: 4/1/1989 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
Q’Qu $ & «° $ o& 0'6\
Cd Mg » Nid » N
7.0E-01 s A L t
6.0E-01 - d
;J E:
= 5.0E-01 -
E
_5 4.0E-01
®
.‘é 3.0E-01 .
3
c 2.0501 .
/33
o )
1.0E-01 .
. 0.0E+00
Consolidation Data Table:
Consolidation Numbelr of  Number of
Well Well Type Date Constituent Resuit (mg/L)  Flag Samples Detects
MW-258 T 9/1/2004 BENZENE 1.9-01 1 1
MW-255 T 1112005 BENZENE 8.5€-02 i 1
MW-25S T 7/1/2006 BENZENE 2.86-01 1 1
MW-258 T 1/1/2006 BENZENE 6.6E-02 1 1
MW-255 T 6/1/2006 BENZENE 6.2E-01 1 1
MW-258 T 17172007 BENZENE 2.1E-01 1 1

MARQS Version 2.2, 2006, AFCEE
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[ MAROS Consolidated Data Summary

Well: MW-25S8
Well Type: T
COC: PYRIDINE

Time Period: 4/1/1989  to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Dupticate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
S & & & &
6.0E-04 ' L : "

__ 50E04{ e . .

<

[=2]

£ 4.0E04-

c

9

oé 3.0E-04 -

-

S 2,0E-04

[=

[o]

©  1.0E04

‘ 0.0E+00
Consolidation Data Table:
Consolidation Number of  Number of
Well Well Type Date Constituent Result (mg/L)  Flag Samples Detects

MW-258 T 9/1/2004 PYRIDINE 5.05-04 ND 1 0
MW 255 T 11/2005  PYRIDINE 5.06-04 ND 1 0
MW-255 T 7/1/2005 PYRIDINE 5.0E-04 ND 1 0
MW-255 T 1/1/2006 PYRIDINE 5.0E-04 ND 1 0
MW 255 T 6/1/2006 PYRIDINE 5.0E-04 ND 1 0

MAROS Version 2.2, 2006, AFCEE
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l MAROS Consolidated Data Summary

Well: MW-258
Well Type: T

COC: 2-PICOLINE (ALPHA-PICOLINE)

Time Period: 4/1/1989 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
s & & &£ g
& ¥ » ¥ ¥
8.0E-02 : ‘ ‘ :
.
7.0E-02
o
?E” 6.0E-02
< 5.0E-02
§
2 40E02{ M
3
s
§ 3.0E-02 .
g  2.05-02-
Q
1.0E-02
0.0E+00 *
Consolidation Data Table:
Consolidation Number of  Number of
Well Well Type Date Constituent Result (mg/L)  Flag Samples Detects
MW-255 T 9/1/2004 2-PICOLINE (ALPHA-PICOLINE) 4.0E-02 1 1
MW-258 T 1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 2.0E-03 1 ]
MW-258 T 7/1/2005 2-PICOLINE (ALPHA-PICOLINE) 2.9E-02 1 !
MW.2585 T 1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 4.2E-02 1 t
MW-258 T 6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 7.4E-02 1 i

MAROS Version 2.2, 2006, AFCEE
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Well: MW-33
Well Type: S

COC: BENZENE

MAROS Consolidated Data Summary

Time Period: 4/1/1989 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
Q,c“ & & S S
90 50 3\) 3’0 5\)
3.0E+00 : . .

. 2.5E+00 -

2

o

£ 2.0E+00 -

(=4

S

§ 156400 1

T

& 1.0E+00

[=4

Q

O 50E01

L J
‘ 0.0E+00 : 2 ®
Consolidation Data Table:
Consolidation N;‘mbe{ of  Number of
Well Well Type Date .  Constituent Result (mg/L)  Flag amples Detects

MW-33 S 9/1/2004 BENZENE 1.3E-01 1 1
MW-33 s 1/1/2005 BENZENE 3.5E-01 1 1
MW-33 S 711/2005 BENZENE 2.4E-02 1 1
MW-33 S 1/1/2006 BENZENE 2,7E+00 1 1
MW-33 S 6/1/2006 BENZENE 7.4E-02 1 1

MAROS Version 2.2, 2006, AFCEE
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'MAROS Consolidated Data Summary

Well: MW-33
Well Type: S
COC: PYRIDINE

Time Period: 9/1/2004 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

. Date
Q'Qo- «Qc) & «Qe 096
o ¥ ¥ ¥ ¥
6.0E-02 : : : ~

~  5.0E-02

=

S .

E 40802

5

§ 308024

§ 2.0E

§ .0E-02 .

<]

© 10802

L J
0.0E+00 -
Consolidation Data Table:
Consolidation Numbelr of  Number ot
Well Well Type Date Constituent Result(mg/L)  Flag Samples Detects
MW-33 S 9/1/2004 PYRIDINE 1.8E-02 1 1
MW-33 S 1/1/2005 PYRIDINE 5.1E-02 1 1
MW-33 ‘s 7/1/2005 PYRIDINE 3.0E-03 1 1
Mw-33 S 1/1/2006 PYRIDINE 5.0E-04 ND 1 0
MW-33 S 6/1/2006 PYRIDINE 4.2E.02 1 1
MAROS Version 2.2, 2006, AFCEE 5/16/2007 Page 1ot 1
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COC: 2-PICOLINE (ALPHA-PICOLINE)

MAROS Consolidated Data Summary

Well: MwW-33
Well Type: S

Time Period: 9/1/2004 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
& & & & &
o ¥ » & »
3.56-02 . . s ;
L

30802 .

d .

@  2.5602

E

*

§ 208021

£ 1s5E02

e

3

2 1.0802 4

[«]

(&)

5.0E-03
L 2
. 0.0E+00 *
Consolidation Data Table:
Consolidation Number of  Number of
Well Well Type Date Constituent Result (mg/L)  Flag Samples Detects

MW-33 s 9/1/2004  2-PICOLINE (ALPHA-PICOLINE) 2.4E-02 1 1
MW-33 S 1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 3.2E-02 1 1
MW-33 S 7172005 2-PICOLINE (ALPHA-PICOLINE) 2.0E-03 1 1
MW-33 S 1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 5.0E-04 ND 1 0
MW-33 S 6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 2.9E-02 1 1

MAROS Version 2.2, 2006, AFCEE
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] MAROS Consolidated Data Summary

" MW-53D
fadype: T

COC: BENZENE

Time Period: 4/1/1989 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
™ o o o A
N S ] S S
R & N I o°9 l
P N 3 ¥ 3 N
1.2E+00 L . L S—

__ 1.0E+00 4 R

%

£ 8.0E01 ¢

8

'ﬁ 6.0E-01

5

c * *

$  4.0801 -

=4

o]

QO 2.0E01 4

. 0.0E+00
Consolidation Data Table:
Consolidation _ Number of  Number of

Well Well Type Date Constituent Result (mg/L)  Flag Samples Detects
MW-530 T 9/1/2004 BENZENE 3.6E-01 1 1
MW-530 T 11112005 BENZENE 9.86-01 ! 1
MW-53D T 7/1/2005 BENZENE 8.5E-01 1 ]
MW-530 T 111/2006 BENZENE 9.5E-01 1 !
MW-530 T 6/1/2006 BENZENE 4.6E-01 1 |
MW -530 T 1112007 BENZENE A7E-01 1 1

MAROS Version 2.2, 2006, AFCEE

5/15/2007 Page 1 of 1



l MAROS Consolidated Data Summary

Well: MW-53D Time Period: 4/1/1989 to 1/1/2007
Well Type: T Consolidation Period: No Time Consolidation
COC: PYRIDINE Consolidation Type: Median
Duplicate Consolidation: Average
ND Values: 1/2 Detection Limit
J Flag Values : Actual Value
Date
Q'Qb. & $ \'Q’h o'Qb o&
o b ¥ N »
6.0E-04 L 4 L L
. 5.0E-04 . . .
o
)
£ 4.0E-04
c
L
7“; 3.0E-04 -
e
8 2.0E04 -
<
é
©  1.0804
0.0E+00
Consolidation Data Table:
Consolidation Number of  Number of
Well Well Type Date Constituent Result (mg/L)  Flag Samples Detects
MW-53D T 9/1/2004 PYRIDINE 5.0£-04 ND 1 0
MW-53D T 1/1/2005 PYRIDINE 5.0E-04 ND 1 0
MW-530 T 7/1/2005 PYRIDINE 5.0E-04 ND 1 0
MW-53D T 1/1/2006 PYRIDINE 5.0E-04 ND 1 0
MW-530 T 6/1/2006 PYRIDINE 5.0E-04 ND 1 0

MAROS Version 2.2, 2006, AFCEE
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l MAROS Consolidated Data Summary

Well: MW-53D
Well Type: T

COC: 2-PICOLINE (ALPHA-PICOLINE)

Time Period: 4/1/13989 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detaction Limit

J Flag Values : Actual Value

Concentration (mg/L)

7.0E-03

Date

6.0E-03 -
5.0E-03 -
4.0E-03 -
3.0E-03 +
2.0E-03 +

1.0E-03 -

0.0E+00

Consolidation Data Table:

Consolidation Number of  Number of
Well Well Type . Date Constituent Result (mg/L)  Flag Samples Detects
MW-53D T 9/1/2004 2.PICOLINE (ALPHA-PICOLINE) 3.0E-03 1 1
MW-53D T 1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 3.0E-03 1 1
MW-53D T 71112005 2-PICOLINE (ALPHA-PICOLINE) 4.0E-03 1 1
MW-530 T 1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 6.06-03 1 1
MW-53D T 6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 5.06-03 1 1
MARQS Version 2.2, 2006, AFCEE 5/15/2007 Page 1 of 1



Well: OW-6
Well Type: S
COC: BENZENE

Time Period: 4/1/1989 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

NO Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
S $ N & s $
R X3 » g $° &
1.8E+01 : " . .
1.6E+01 - . .
3 1.4E+01 4
o
£ 1.2E+01 'S
§  1.0E+01 -
£  8.0E+00
[+
8 6.0E+00
S *
S 4.0E+00 - .
2.0E+00 -
. 0.0E+00
Consolidation Data Table:
Consolidation Number of  Number of
Well Well Type Date Constituent Result (mg/L) Flag Samples Detects
OW-6 S 9/1/2004 BENZENE 4.7E+00 1 1
ow-6 S 1/1/2005 BENZENE 2.7E+00 1 1
OowW-6 S 71112005 BENZENE 1.6E+01 i 1
OwW-6 s 1/1/2006 BENZENE 1.2E+00 i §
ow-6 S 8/1/2006 BENZENE 1.2E401 1 1
OwW-6 S 1/1/2007 BENZENE 1.6E+01 i 1

MAROS Version 2.2, 2006, AFCEE
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l MAROS Consolidated Data Summary

Well: OW-6 Time Period: 4/1/1989 to 1/1/2007
Well Type: S Consatidation Period: No Time Consolidation
COC: PYRIDINE Consolidation Type: Median
Dupiicate Consolidation: Average
ND Values: 1/2 Detection Limit
J Flag Values : Actual Value
Date
> & &» & s
QQQ 5’0 3\) )’bo 5\)0
4.5E-01 L L L
4.06-01 .
J  3.5E01
)
E  3.0E01 -
§  2.5E01 -
®
‘:‘; 2.0E-01
‘é’ 1.5E-01
o
S 1.0E01 .
5.0E-02 1
0.0E+00 & L 4
Consolidation Data Table:
Consolidation Number of  Number of
Well Well Type Date Constituent Result (mg/L) - Flag Samples Detects
OW-6 S 9/1/2004 PYRIDINE 5.0E-04 ND [ 0
OW-6 S 1/1/2005 PYRIDINE 4,6E-02 1 t
OW-6 S 7/1/2005 PYRIDINE 3.9€-01 1 1
Oow-6 S 1/1/2006 PYRIDINE 5.0E-04 ND 1 ]
OowW-6 S 6/1/2006 PYRIDINE 8.6E-02 1 1
MARQOS Version 2.2, 2006, AFCEE 5/15/2007 Page t of 1



MAROS Consolidated Data Summary

Well: OW-6
Well Type: S

COC: 2-PICOLINE (ALPHA-PICOLINE)

Time Period: 4/1/1989 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
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Consolidation Data Table:
Consolidation Number of  Number of
Well Well Type Date Constituent Result (mg/L)  Flag Samples Detects

oW-6 s 9/1/2004  2-PICOLINE {ALPHA-PICOLINE) 8.26-01 1 1
OW-6 s 111/2005  2-PICOLINE (ALPHA-PICOLINE) 6.6E-01 i 1
OW-6 S 7/1/2005  2-PICOLINE (ALPHA-PICOLINE) 27400 f 1
oW-6 s 1/1/2006  2-PICOLINE (ALPHA-PICOLINE) 7.66-02 ! 1
OW-6 s 6/1/2006  2-PICOLINE (ALPHA-PICOLINE) 136400 ! 1

MAROS Version 2.2, 2006, AFCEE
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i MAROS Consolidated Data Summary

Well: Ow-7
.Well Type: S
COC: BENZENE

Time Period: 4/1/1989 to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detection Limit

J Flag Values : Actual Value

Date
Sy & & & s S
&t N i 3 Sa &
4.0E+00 ! L 1 : -
3.5E+00 -
< 306400
é 2.5E+00
c
S ]
% 20E:00
§ 1.56:00{
S  1.0E+00 -
(&)
5.0E-01 *
0.0E+00 - -
Consolidation Data Table:
) : Consolidation Number of  Number of
Well Well Type Date Constituent Result (mg/L)  Flag Samples Detects
ow-7 s "9/1/2004 BENZENE 1.4E+00 1 1
OwW-7 S 1/1/2005 BENZENE 4.1E-02 1 1
ow-7 S 7/1/2005 BENZENE 3.36-02 i 1
OowW-7 S 1/1/2006 BENZENE 5.4E-02 1 1
OowW-7 S 6/1/2006 BENZENE 3.5E+00 1 1
ow-7 S 1/1/2007 BENZENE 5.9€-01 1 1
MAROS Version 2.2, 2006, AFCEE 5/15/2007 Page 1 of 1




'MAROS Consolidated Data Summary

Well: OW-7 Time Period: 4/1/1989 to 1/1/2007
Well Type: S Consolidation Period: No Time Consolidation
COC: PYRIDINE Consolidation Type: Median
Duplicate Consolidation: Average
ND Values: 1/2 Detection Limit
J Flag Values : Actual Value
Date
R N ® ¥ o
6.0E-03 1 1 L 1
—  5.0E-03 -
o
-]
£ 4.06-03 - .
(=4
2
§ 3.0E-03 -
e
8 2,06-03
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0
© 10603
* >
‘ 0.0E+00
Consolidation Data Table:
' Consolidation Number of — Number of
Wwell Well Type Date Constituent Result{mg/L)  Flag Samples Detects
Oow-7 S 9/1/2004 PYRIDINE 5.0E-04 ND 1 0
OW-7 S 1/1/2005 PYRIDINE 5.0E-03 1 1
Oow-7 S 7/1/2005 PYRIDINE 5.0E-04 ND 1 ¢
OowW-7 S 1/1/2006 PYRIDINE 5.0E-04 ND 1 0
Oow-7 S 6/1/2006 PYRIDINE 4.0E-03 1 1

MARQOS Version 2.2, 2006, AFCEE

5/15/2007 Page 1 of 1



Well: OW-7
Well Type: S
COC: 2-PICOLINE (ALPHA-PICOLINE)

l MAROS Consolidated Data Summary

Time Period: 4/1/1989

to 1/1/2007
Consolidation Period: No Time Consolidation
Consolidation Type: Median

Duplicate Consolidation: Average

ND Values: 1/2 Detection Limit
J Flag Values : Actual Value-

4.0E-02 L

Date

3.5E-02
3.0E-02
2.5E-02 -
2.0E-02
1.5E-02
1.0E-02
5.0E-03 -
0.0E+00

Concentration (mg/L)

Consolidation Data Table:

Consolidation Number of  Number of
Well Well Type Date Constituent Resuit (mg/L)  Flag Samples Detects
OowW-7 S 9/1/2004 2-PICOLINE (ALPHA-PICOLINE) 2.7€-02 1 1
ow-7 S 1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 1.8£-02 1 1
Oow-7 S 7/1/2005 2-PICOLINE (ALPHA-PICOLINE) 8.0E-03 1 1
Oow-7 S 1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 1.0€-02 1 1
Oow-7 S 6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 3.7€-02 1 1
MARGOS Version 2.2, 2006, AFCEE 5/15/2007 Page 1 of 1
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Appendix D

Well Logs



MAYBROOK HARRIMAN TRUST
. HARRIMAN SITE

.. COMPILED BORING AND WELL
® | CONSTRUCTION LOGS




3/29/2007

MAYBROOK HARRIMAN TRUST

HARRIMAN SITE

COMPILED BORING AND WELL CONSTRUCTION LOGS

Tabl ‘
TB1I(MW-1)-(MW 19)

Tab 2
MW20 - MW24

Tab 3
MW25S/D-MW27S/D

Tab 4
PZ-1-PZ-4

Tab 5
MW 53S8/53D

Tab 6
MW28 - MW34

Tab 7
OW6 and OW7
MW35-MW37
RW-1R
VER/SVE

Tab 8
Biosparge Well Logs

Tab 9
Parking Lot and Lagoon Pre-design Boring Logs
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r Boyd Artesian Well, Co., Inc. *
. R D No.5 Rte.52
Carmel, N.Y. 10512 X
(914) 225-3196
. WELL 106
- WELL NO.__|
PROJECT__Hacriman IL , SHEET NO.__4____ OF 4
. CLIENT __NEPERA DATE STARTED_(-28-9<
ENGINEER_C. A, R b DATE FINISHED §.2%-95
l LOCATION__ _Haoreiman m_ﬁxk
W EQUIPMENT . DEPTH |
. EqU DEFTH FORMATION REMARKS
¢ 3Tecl Cas: |
e shos " O- 30_ -G-ro.y-blac.l: Saturated, silty
' |, cement 20-29_ = ) orgagicr ador overburden
;‘ ¥ cap _ -Ccama into ledge .
-28-40 -Gmy sblack Dolomife, medium

=de

| Crilling, milky calored water

‘ o” seam

- -Ueh, Bar\ grcy-bb:.k Dolom te and

s : "holos'bne., ll\\\k! sg\gg woler ‘

S4. - 6" Seam’

E
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ark grey-b\ock Dolomik and
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3
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= Dark srey- black Oolos®ne, madium
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70-82 Sq 1 2162, grophik sk
| h = “Ame, no grapite
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-Boyd Artesian Well, Co., Inc.
RoDo No. 5 Rte. 52 Y
Carmel, N.Y. 10512

(914) 225-3196
WELL 1O0G
WELL NO.__ 2
PROJECT__Harryman Ik SHEET NO.___| ___ OF__
CLIENT _NCPFER DATE STARTED_Z7:2-85

DATE FINISHED_7.3-85
DRILLER_ (K ck

LOCATION_ Harriman

)

> c
l EQUIPMENT DEPTH FORMATION REMARKS
$ INSTALLED 1IN FT. & SAMPLES -
| ¢ st casing - =
.35 cenenT 03 _lmunl poark{ ‘Ofu‘ 'Fu'nc Sﬂhd =
45 Denlonde poauder =fine gravel, well digteibuted, Ril

is. bantante tallers 310

q cap o
‘-, SC hedule ) -
4" pve sScrees
Iichedulg 45' .4"
Ve pipe sLE
nd cap

Bur dc v C‘OP nent

“sand

.
- -

————

= Black, sAHE, Al

= BLRX, no sample - ust water ‘

- No cirgylcTan

—Gravel- no circulation

NN AR AN

= Refusal (probably tedge )
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Ft.
below  Stratigraphic
grade column

0

10

15

End of Boring
14 Ft.

10

15

End of Boring
15 Ft.

MW-14

Geologic Description
Brown and gray silt and fine sand.
Pebbly near surface.

Brown and gray coarse sand, grains subangular
to subrounded.

Brown, gray and brownish gray silt and
fine sand.

Gray silt and silty clay, finely laminated.

MW-19

Dark brown coarse sand and fine gravel, slight black
staining evident. Grains subangular to subrounded.
Light brown silt and fine sand.

Brown coarse sand and fine gravel overlying grayish
black stained material. Grain subangular to
subrounded.

Gray and black stained silt and fine sand.

Gray and gray-green finely laminated clayey
silt. '



Ft.
below
grade

10
15
20
25
30
35
40

45

Gamma Log

Stratigraphic
column

Geologic Description

Brown céarse sand and fine gravel £ill
containing abundant buried debris.

Uniform varved gray silt and clayey silt
grading down to underlying unit.

Gray-brown fine sand, hard and slightly
pebbly.

Gray medium to coarse sand .with abundant
angular shale chips. Bears large amount
of water.

’

Gray varved clayey silt lens.

Gray medium to coarse sand as above.

bedvs t\L/Z
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®

below
grade

10
15
20
25
30
35

40
45

50
55
60

65

70

75

Gamma Log

R T e T e R e L
MWj'I'
Stratigraphic
column

Geologic Description

Brown coarse sand and fine gravel,
at least partially £il1l.

Gray clayey silt with fine varved
laminations, grading down to gray
brown fine sand, slightly pebbly
and well compacted.

Gray brown medium sand containing
abundant angular shale chips. Water

_ bearing.

Light brown laminated silty clay lens.

Gray brown medium sand as above.

Gray dolomite bedrock.

Fracture
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BORING _' MW-218 -

o0 oF Cati
PROTICTIVE STEEL CASING
VITH LOCRING CAP

FILL, BLACK Fing . " G
BRY, VERY DEmst

&g, G !C!‘M( & rve
"”t

‘A. L1} W]
SturomTe staL
TAR S1LY AN VERY COARSE SAND TO FING CRAVEL, & soRtmLe
VET, VIRY DEmgE - San0 sace
¥ 1.0, SCHIBILE 80 PYC
. .0F SLOT SCAEEN
. OTTON PLUC
1. SORING CORPLITID AT 36 vm o 1/16/89.
30 2. CAOUND WATER EACOUNTERSS AT 16 FELT o
_— 6789,
3. MONITORING VELL INSTALLED OW llum
] BORING MW-=21D
OEPTH 3 '
W s B
FEET 3 00 .0F CASING
aow PROTECTIVE STEEL CASING |
cowr SrisoLs oESCMIPTIONS ; viTh sockinc
FILL. SLACK FIRE SAND, SORC ALoIUM CRAVEL.
SAY, VERY DENSE
10

il ML NOTTLED BROWM TO SARK GROWN LANIBATED SILT,

“ (LARINATIONS NORIZONTAL, $710" SAMLLER (N

L THICKNESS) CRADING TO CLAY ANO $ILT, SOng
nEDIUR GRAVEL, WET, WEAY BANSE

20 L SENTONS TE/CENENT CROUT
w8y e GM uﬂnumunwnn GRAVEL, VET, vERY

) A+
sy GRADING TO FINE SAND TO AEOIUW GRACEL, VLT,
» B8 i’ oEnst
E p | CaAY AEDIUR GRAVEL. LITTLE FonE TO COARSE .
Jo . SARD, VET, VERY OEwSC - sottmout
", GP N .
X
. T SAOVM TO CRAY $ILT TO VERY COARSE $AND,
4 ko SM | suiswtiy moisT, vear stast & 1,00 SCNEDULE 80 PvC
o ) llll! 'G'

oa.uu'r! BARK GRAY GRADING CRAY WITH WITE
VEINS, VELLOW-BROMN TO SORE  FRACTURES,
WICROCAYSTALLINE (F4NE GAADNED CALCITE 1w
WUGS). MO SEAOING OA LARINATIONS VISIRE, .

50 FRESH TO MOMRATILY VEATMERED ALONG FRACTURLS,

. PREDIMVIMATELY WEAR VEATICAL, VERTECAL ANO BEAR
WORTZONTAL, WORIZONTAL FRACTURES, MINERAL)ZATION
(CALCITE ¢4 vucs, CLAY 1M & PRACTURE, $ROM
STAINING?) . VUGS COmMON

llltﬂ!l LTINS

3 2/0 ootn mant

60
. Y. BORING CORPLETED AT 67 FELY ow 1/13/8%.
70— 2. GROUND WATER EWCOUNTERED AT- 16 FELT on
: 179/

89.
3. MOMSTORING VELL INSTALLED O 1/13/09.

LOG OF BORINGS AND MONITORING WELL DETAILS

Dames & Moo;e
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TAN anD BARL CAAY $ILT, LITILL CLAY, WY, -
alstun OENst

»~
.-

SROW TO CRAY WEOIUM GRAVEL AND CLAY, LITTLE
TO $OnE SILY, VET, wEosum BENSE ’

1. SORING COMPLETED AT 14 FELT Om 1/23/99.
2. GROUND WATER EMCOUNTERED AT 3 FELT Ow

V23/89.
3. -nmeuu: VELL INSTALLED On 1/23/89.

oerrw 8 BORING MW-22
w_ &
FEET §

OESCRIPTIONS -
OARX SROWM su.?. TAACE :CLAY, TRACE VERY Fing

SAND, TRACE COARSE SAND, WET, mEDIUR DENSE

couwr ISTMBOLS

CRABING LITTLE mEDIUM SAND TO FINE GRAVEL

1. BORING CONPLETED AT 13 FECY Ow 1/2)/8§.
2. CROURD WATER ENCOUNTERED AT 5i FELT On
1723789, . R
- ). MOMITORING WELL IMSTALLED Ow 3/23/89. .

TOP OF Casing
SROTICTIVE STEIL CASING
iTH LOCKING AP

SLNTONITE/CENENT GROUT
~0TNTONITE SEAL

10° BOREWOLE

SaND PalR

&' 1.0 SengouLE 40 e

.0 SLOT sCREEN

soTvon PLUC

Tor ‘or caing
PROTECTIVE STEEL CASING
wiTW LOCRING CAP

BENTONITE/CERENT GROUT
lll',ﬂl'l L1778

[ 10" SOREWOLE

SAND PALE

& 0.0, SCuEouLt &0 PWC
+G2* SLOT SCREES

SOTTON PLUG —

i
’

I e B s I e ]1!)_

'LOG OF BORINGS AND MONITORING WELL DETAILS

— 1 LA

-

L)

)

~{

|




un- AND CRAY REDIUN enm. ANS Clav, LITRE
IS WS ST, WY, dEdiom Siwiid

CAAY CLAY AmS SILY, TRACL VERY FINE SAND I8
ll"lr.‘ll AT 16 FTET, VAT, MEPIUN BENSE

>

FOTTLED CAAY AND BAOMN MEDIYM SAND TO ARDIUN
SAAVEL, WY, VERY BemsC

WOTTULED GARY-SA0VE FINE SANS, TRACE TD SOWC
SILY, TRACK TO LITYLE COARSE TO ..I‘ wel
Sasvie, wIT, VERY seRSt

CRADING ROTTLED BAGWA-SRAY SILT ANS CoARSE
JAND T VERY FINQ SAAVEL, MOCK FRAGAGWTS,
WY, VIR pemst

SORE ALY, m T0 LITTLL CaARSt S, flmg
CRAVEL, WET, vERY olmsl

CAADIEG SROVN-GRAY SILT, LITTLE TO SOt sBivn
"SAND TO NEDIUWM CRAVEL, TRACL vERY Fini Same,
1000 STAINING, SLICHTLY POISY, VIRY BEmAE

M’ FINC SAND LITTLE TO SONE MEBIUN
SAND TO NEDIUN CRAVEL, TRACE SILT, \WETY, vEiRY

_\m
CAADING SAOWN-GAAY FIRE TO COARSE SAND, TRASK
SILT, VKT, VEAY SENSK

GOLORITE, BARK CRAV WITN WMITE ANB GARR CAAY
VEINS, RICROCRYSTALLING WiTh VERY Fint YO
NICRACRVSTALLINE (CUBICH RETALLIC MImERAL,
U0 BIRBBING BR LARIAYIONS VISISLE, FRESH 7D

— WORITONTAL FRACTURES, MINERALIZATION (CALCITES
90 19 WUGE, RETALLIC RIGERAL ALONG 0T FRACTUAR),
T YRS Yncoon
R g
100 —4=T .
" SORING COWLETED AT 107 FEET ow 1731709,
1. Cxume WATER (hCOUMTEALS 4T ) VEST 00
L}
"o —— 3. MONITORIAG WOLL INSTALLED 0. 1731789,

COABING DABMI-GAAY FINE SANS TO VERY Fimg SAND,

0P §F TALING

nmcvm mu CASING
LU LRI Y

= 0.0, SENEOULE 4O PYC
Asear paas

& DoRgmOLE

SENTONITZ/CENENT CAOuY

~ NP CAAAT LD CIA S FAS DI I AN i AR Y WA SIS ™

SERTONITE ST

3 7/~ ovem amt

LOG OF BORING AND MONITORING WELL DETAILS

Dames & Moore

L= e e ———————— e
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orscmPTIONS

VET, nEDiun BENSE

CRABING SONE CLAY, WET, NEBIUR BEWSE

o Lo = ~
GRADING LITTLE CLAY, WY, LOOTS

SRADING SILT AND CLAY, FINE DLACK SUS-
WORIZONTAL TO WORIZONTAL LAMINATIONS, WET,
VERY LOOSE

CRADING SILY ANG VERY FINC SAND, LITTLE CLAY,
VEY, NEDIUN DENSE

GAADING VERY FINE SAND LITTLL YO SONE SILT,
TRACE CLAY, TRACE COARSE SAND, WY, MDIUI
oLust

NOTTLED DROwm FiINt N VERY COARSE un. ™ALL
SILT, WT, VERY OEnst

1. SORING COMPLETED AT $6_FEEY ON mul,

2. GADUMO VATIR EMOOUNTERED AT 13 FIET 0w -
117709. .

3. MONITORING VELL IRSTALLED o8 msm

" - [
oeeri B BORING MW-24..
w8
FEET 3
o¥.  srusoLs DESCAIPTIONS '
o I oROW FINL ARG 10 ALDIUR COAVEL, AOIET,

SACWI-CRAY SILT AND CLA' Sl.lﬂl'l.' noI3Y,
NEDIUN BENSE

GRAV=RLACK mu uuo 70 uuu mm. m.
ALBIUN PENSE ’

CRAY VERY'FeNE SaND, SOWE SILT, VET, AEDIUW
senst o

1. SORING COMPLETEO AT 20 FELY Ow 12/20/88. -

1. GROUND WATER ENCOUNTEALD AT 10; PLET Oa
12720788,

3. MOUITONING WELL INSTALLED O 12/20/88.

LOG OF BORINGS AND MONITORINGT WELL D‘:_ETAILS_”

wits

"POTTLED TAN, SAc: Anb chaT TILT, TRRZT LT

: 10 OMENOLL

~ DENTONSTE/CEMENT GAOUT

6 1.0, Atk sTenL
> RISER o0t

A
I

- PERTONITE STAL

" SAND PACK

6 1.0, T _Jowmson
Ifll-.ltl snu Stllll

6" BOAINOLE

vOoP OF CASING

PROTICTIVE lftll. mus
. WITH LOCKD

SENTONITE/CERERT GROUT -

stevomITE SEAL

& SCHEDULE 40 #vC - .
lnll pere ’

l“ SORENOLE

e 4 1.0. SCRIOULE 80 PYE - -
] *.or WO sRgte

= SAXD PACK

S0TTON PLus.

1. nE FICURES 1N THE COLWAN LABELLD “PLOW COUNT" ALFER TD TnL mmBER
OF 8LOWS RLQUIALD TO SRIVE A STANGARD SPLIT-SPOOR SARPLER A DiSTANCE

OF SM( 5007 USING A 180 POUND DRIVL WEICHT FALLING 3O 1NCHLS.
STANDAAD SPLIT-SPOON SARPLER ¢S 2 0.D. AND =370 1.9,

m™e

T TRt BH3CusSSION M e T OF TRt AEPOAT 13 NECLESARY lﬂl A MIA '
VHOERSTANDING OF TNE WATURL -OF .St SUBSUNSACE MATERIALS.

Dames & Moore
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QESCAIPTIONS
MOTTLED GALEW-GRAY SILT, SLIGHILY MOIST,
stnst '

GRADANG INTERBEDELD CLAY, MOIST, VERY BENSE

»H
GRAY FIN{ 70 VERY FINE 3AND, TRACASILY, WT,
ofNst :

| SRAY FINZ SAND TO MEDIUN SRAVEL, VET, VERY

[
13

GNABING COARSE GRAVEL, WET, MEDIUW QEWSC

1. BORING COMPLETED AT 30 FEEY Om 12/2:/88.

2. GROUMD WATER ENCOUNTERED AT-7.5 FELT On
2/0/88. L :

3. %OMITORING WELL INSTALLED ON 12/21/88.

BORING MW-200

OESCRIPTIONS

50

60

70

;.

80

80 —

I A
FOTTLED GRAV-GAELN SILY, SLIGHTLY mOIST, BEmst

GRADING INTEANESOLD CAAY, MOIST, VERY BEMST
GRAY FINE TO VERY Fing 3AND, TRACE SILY, WIT, Q?)(
sewst ~

GRAY FINE SARD TO MEDIUM GRAVEL, VET, VERY <«
dENSL

CRADING COAASE CHAVEL, WET, REDIUR BENSE

SROWN TO SLACK VERY FiNE SAND amD SILY, TRALL
FIng CRAVEL, INTERSEDS OF VERY FiNf SAMD Y0
ALDIUm CRAVEL, WET, DEwSE

SARK BROWN FIN{ SAND AND FINC YO REDIUM GRAVEL,
TRACE TO LITTLE mEDIUN TO COARSE SAND, TRASE
SILT, VET, ¥ERY DEwst ’

OROWN TO CRAY SILT AND VEAY FiNt TO Fint
GRAVEL, TRACE mEDium TO COARSE $AND, wET
VERY BEnst

GRABING LITTLE TO SOmE SILT, WET; VEAY SOMSL

SOLOMITE, LIGHT TO DARK GRAY WITH WMITE VEINS, it
MICROCRYSTALLINE, MO0 BEODING OR LANINATIONS X
VISISLE, PAESH TO MODERATELY WEATHEALD (ALONG
FRACTURL) , FRACTUINE 0-4S" TO CAOUNO SumFaCE, (3
MINCRALIZATION AT FRACTURE (CALCITEY ANO
KETALLIC mINERAL) (y

1. SORING COMPLETED AT 83 FELT O 1/5/B9.

2. GROURD WATER ENCOUNTERZD AT 7.4 FEET OW
13238, |

3. WONITORING VELL INSTALLED Ow 0/5/8.

100 OF Castac

iTe Lotuine car

SINTONITE SEAL

& 1.0, SCHERLE 80 PYC
RISER PIPE

8§~ soRTNOLE

A 4,0, SCHEDULE 4O PYC
.02 SLOT sCAttw i

SAND PACK

WOTTON PLUC

TOP OF CASInG

FLUSH-ROUNTED
vITH LOCKING CAP

3

SENTONI TE/CENENT CROUT -

€ SOALTMOLL

& 1.0, SCHIDULE 40 P¥C
RISER PIpE

SENTONITE SEAL

3 18 ortn WLt

LA

SROTEETIVE CURS-MOUNTED 902

N & P

G 3 A W
§ X 5 .

. [

3

3 % [
Oy &

'~ L.

. by SENTONITE/CENENT CROUT- A

5 ] —
3 by

’ 3

% %

3 & —
¥ o

LOG OF BORINGS AND MONITORING WEL'L.‘ DETAILS

o

1
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e R G AN B

BORING MW-23D

2
. DEPTH £
” .
FEET & N
¢ couwy STMBOLS u-:w’r‘fan
o ; [ U T v g g
[ .13
[
[o : OROMM AKD GRAY REBIUN CRAVEL AN CLAY, LITTLEL

T0 SOME SILT, WET, MEDIUn DENSE

wael ] .
lugg _CL_

GRAY CLAY AND SILT, TRACE VERY FINE SAKD N
INTERILDS AT 16 FEET, WET, MEDIUR BENSE

20 =5}
J0 ™8 _'..',

 MOTTLED CAAY ANO BAOWN NEDIUR SANO TO REDIUR
CRAVEL, VET, VEAY BONSE

OTTLES CRAY-OROWM FINE SAND, TRACE YO sOmt
SILY, TRACE TO LITYLF COARSE TO mEDIUM VUGS
CRAVEL. WET, VEAY Stust

COADING MOTTLED SAOW-GRAY SILT AND COARSE |
SAND 70 VERY FINE GAAVEL, ROCK FAACAEWTS,
vET, vERY pawst

SONE SILT, TRACE TO LITTLE COARSE SAND, PINE
GRAVEL. WET, VERY BEMSE
SRADING SROVM-GRAY SILT, LITTLE TO sOmE mMEBivm
SAND TO MEDIUR GRAVEL, TRACE .VERY. FINE SAND,
N STAINING, SLIGHTLY. MOIST, wENY BENSE
SAOUR-CRAY FINE SANO LITTLE TO SONE mEDium
SAND TO MEDIUR GRAVEL, TRACE BSLT, WIT, VERY

st . .
GRADING SROWN-GRAY FIN TO COARSE $AND, TRACE
SILT, VET, VEIRY DENSE

40
50 -
60 I
70 1 sw
80 =
=
© 90 —F=
=
. 100 ——=1
"o ——

LOG OF BORING AND MONITORING WELL DETAILS T

OOLORITE, SARK GAAY WITH WiITE AND SARE GARY
VEINS, NICROCAVSTALLINE WITW VERY FINE TO
MICROCRYSTALLINE (CUBIC) NETALLIC MINERAL,
N0 BEDOING OR LARIMATIONS VISISLE, FRESH TO
FOOERATELY WEATWERED, PRECORIRATELY RLAR,
VERTICAL, VERTICAL AND WEAR MORIZOWTAL,
WORIZONTAL FRACTUAES, NINERALSZATION (CALCITES
9 VUGS, AETALLIC MINERAL ALONG ONE FRACTVAL),
WUGS UBCONON

“l“ CONPLETED AT 102 FEST On 1/31/09.
. GROUNMD WATER CRCOUNTERLD AT 3 FLLT o0
1728709,
3. MONITORSNG wELL SNSTALLED ON. 1731/89,

CRABING BAOUM-CRAY FINE SAND TO YERY FINE SAND,

C APl ML ALY I § FCPUIRLAIPUY ot P T o Tl I S e 3

TOP BF CASING

ViTH LOCKING Cap

=4 1.0, SCNEDULE A0 #VC
RISER PIoE

8 0RENOLE

BENTONITE/CERENT SROUT

e e e Y e e e = 1] —7!

sEnvoNITE SEAL

3 /e e L

o -

PROTECTIVE STELL CASIMG

T R D S

S O e % s, Y N i O " S s WO s ORI s MO
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(L-03)
(OVERBURDEN)
' PROJECT NAME: ‘NEPERA — PLANT SITE HOLE DESIGNATION: zagv;zsf-$1é )

. S ' Page 1 o
PROJECT NO.: 3697 DATE COMPLETED: JULY 11, 1991
CLIENT: '_ NEPERA, INC. DRILLING METHOD: 6 1/4” ID HSA
LOCATION HARRIMAN NY ..CRA SUPERVISOR. R FIELD

o] smAncRAPmc DESCRIPTION 3 REMARKS VATION MONTTOR — smgl._s
|1t Bes| ft_AMSL INSTALLATION FREHERE
REFERENCE ELEVATION (Top of Rtser) 53567 A -
. GROUND_SURFACE - - . 5333 EJE] Y foom)
[ Gravel rock(FlLL) B A 5328 N j )
| ‘ct=cLAY, some sit, trace fine grained sand, 3¢ AFY ™ CONCRETE SEAL
trace gravel, soft, brown. wet 5
2.5 > v
; % . = |
By 1SS X 4|14
S0 ;
ML—SILT, trace cloy. very stiff, brown, 526.8 | b £
-7.5 moist : : : &% I P
: 524.3 | - 25,1?. CEMENT/ 2SS X 26| 4
. CL—-CLAY, little silt, very stiff, gray, B
-10.0 moist X y. srax 52” 5 Sé 55"05%"“ )
- . S flele-12% :
- F12.5 | ML-SILT, trace clay, stiff, gray, wet 521.3 Bl [y BORSHOLE
. e Rl L.
o) Il - 3ssX 13|09
+15.0 ¥ % , .
' ST Sy
L 17.5 PELLET SEAL
) — little clay. .
ML=-SILT, trace cloy, interbedded wuth fine 4sS 10
sand seams 6" apart, light yellow brown 5136 S ' 0.2}
-20.0 | SP-SAND, very fine ‘grained, medium dense, :
dark gray to block soturated ; ,
F22.5 — medium to coarse grained -
SSSX 14 12.5
- 25.0
F27.5 CL—(iLAY trace silt, very stlff brown. 505.8
mois
—~ 504.5 .
ML-SILT, interbedded with saturdted sand 6SS X 28 | 1.4
- 30.0 seams, brown. wet
b
_3 . A
2.5 ML-SILT(TILL), little fine grained sand, 500.8
occasionol clay seom. hcrd wet to dilatent
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE REFER TO CURRENT ELEVATION TABLE
 GRAIN sizE AALYSS (D WATER FOUND SZ - STATIC WATER LEVEL W



PROJECT NAME: :NEPERA — PLANT SITE
"PROJECT NO.: 3697 '

STRATIGRAPHIC AND INSTRUMENTATION- LOG (L~08) { |
... (OVERBURDEN)" i

HOLE DESIGNATION: MW—255~91 AL
. (Page 2 of 2) - i
DATE COMPLETED: JULY 11, 1891 \ }

| 40.0 | END_OF HOLE ® 30.3 FT. BGS
= | NoTEs:

ilot

- 42.5

f
2. Installed MW-255 to a depth of
28.0 ft BGS.

[ 45.0 T
F’-47.5
L 50.0
L 52.5
| 55.0
[ 57.5
| s0.0
[ 62.5

L65.0

Stratl%:arhy for MW—25S taken from
MW-—25Sa) which was augered
3 ft BGS and grouted to ground

.Length -—5.0
Diameter —4.0" : .
Slot # 10 o

“Sand pack interval: : S ! ]

CLIENT: NEPERA, INC. DRILLING METHOD: 6 1/4" ID HSA . ’
LOCATION: HARRIMAN, NY CRA SUPERVISOR: R. FIELD’ { }
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS — JELEVATION MONITOR SANPLE R
ft_BCS ,  [f'AMSL|  INSTALLATION EHEIE -
M Al A u l }
RN
R £_feom) f
7sS X 47 02| | }
- 35.0 .. |
- 37.5 H
Y
8ss meo 0.2
4940

Screened intervai:
23.0 to 28.0' BGS ﬂ

Material —Plastic

18.0 to 30.0' BGS N
Material —# 4 Quartzite '

GRAIN SIZE ANALYSIS

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
O .WATER FOUND SXZ STATIC WATER LEVEL W t




STRATIGRAPHIC Am..,msmuimn'rmon 66 e
~" (OVERBURDEN) | -

PROJECT NAME; NEPERA — PLANT SITE R .'HOLE DESIGNATION: ;apw-zsy-?s)
S R X : T ' age 1 o
| PROJECT NO.: 3697 | . - DATE’ COMPLETED JULY 25, 1991
CLUENT: ~ NEPERA, INC. ’""*DR:LUNG METHOD: 4 1/4° ID HSA
":Loc,mon 'HARRIMAN, NY :-ch “upggv.soa R. FIELD
RAPHIC DESCR mou — TR SANPLE
fftausL] INSTAUATION -~ E I3[V R
REFERENCE ELEVATION (Top of Rlser) 535.67 R i
GROUND: SURFACE . 5333 ELE] Y bod
For stratigraphy see MW=—25S N : )
ok % & CONCRETE SEAL
{a E
[ 25 ey B
5 “t
. k5.0 ; § .
i B .
N B Preaasn
7.5 |
B
2
10.0 e
= U. ‘:}! E
| e o
B 8"
.+12.5 g é BOREHOLE
s120 | %
‘15.0 ({f , (.
d E
2=
- 7 %
-17.5 | B
§ o CEMENT/
4 [k eentonTe
o <Y GROUT
- 20.0 g § .
§ 5
-22.5 q b
o
L 25.0 % %
-27.5 i B
% &
L 30.0 - B §
- 32.5 3 é
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER 'T0 CURRENT ELEVATION TABLE

GRAIN SIZE ANALYS!S - “WATER FOUND - 2 STATIC WATER LEVEL- W .




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: NEPERA — PLANT SITE

(L~06)

HOLE DESIGNATION: MW-25D-91

(Page 2 of 3) i

-

PROJECT NO.: 3697 DATE COMPLETED: JULY 25, 1991
CLIENT: NEPERA, INC. DRILLING METHOD: 4 1/4° ID HSA
LOCATION: HARRIMAN, NY CRA SUPERMISOR: R. FIELD }
ATION . MONITOR SAMPLE L
INSTALLATION N v
u N
A\ A A M
HUE
N £_Kppm]
o B ' -
2 . (
F37.5 § B 1“‘;
' é —8"¢ ‘
i b BOREHOLE
- 40.0 % % {
- 1
? W CEMENT/ '
; & BENTONITE
L 42.5 § B orouT ( }
; 5] -
B, |
L 45.0 3 g PVC CASING o
‘R Ol
b ,“ azr”
- 47.5 § ¥
END OF OVERBURDEN HOLE © 47.7 FT. BGS “we i g : K
| L ®
- 50.0 bl E !
B BENTONITE M
PELLET SEAL 1 (
- 52.5 o
5.9% 7
BOREHOLE
5.0 |
SAND PACK i 1
'57.5 3 0" ‘ }
NX COREHOLE ,
24
- 60.0 H
1
- 62.5 »
|
L.f
- 65.0 ‘
NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE ] (
GRAIN SIZE ANALYSS (D  WATER FOUND SZ STATIC WATER LEVEL W ll



STRATIGRAPHIC AND¢ INSTRUIENTATION 10G

L-07).

PROJECT NAME NEPERA PLANT - SITE HOLE DESIGNA“ON 24%;25?-31 3)
"PROJECT NO.:. 3697 DATE COMPLETED JULY 25, 1991
CLIENT: " NEPERA, INC. DRILLING METHOD:  HSA / NX CORE
LOCATION:  HARRIMAN, NY CRA supsawsoa._ R. FIELD
— T 81 ﬁk CR . = WR
, : L. o . Jenjuul o ] o AE
; , ) E . oT|ni| RC 0 TT
: N Y ) v MON'TOR ‘i |RE|' B| EO EU
DEPTH DESCRIPTION' OF STRATA % INSTAU.ATION ge E . \.\E, , .Rz
. _ o . e dk IR
. N | M
ft BGS . AMSL| LR ERER
- 47.5 '
DOLOMITE(Wappl ers Formation): dark 4556 150 | o
?ray. fine grained, crystalline, highly
) actured 21 a2 0
- 50.0 -jron stainin mmcrallzatuon
(® 50.0 ft BG ) v ‘
~ rough weatheraed fracture (@ 51.8 ft BGS)|.
. 525 | — rough weathered. fracture (@ 52.3 ft BGS
g — rough weathered fracture (@ 52.5 ft BGS
~ rough weathered fracture (@ 53.3 ft BGS 3l 90| 87
= rough weathered.‘ frocture 0.53.6 ft BGS &
— calcite depo
.. [.350] fracture (@ 51
; | = calcite depeo ts -
ey _ fracture (@ BGS)
i ~1' = high angle’ (60') fracture
-57.5 | (@ 56.5 ft BGS)"
o — calcite f'lled solution cavities
_ (58.3 1 8GS) -
- 60.0 .
1 — high angle," highl fractured . zone, - 41100 ) &
~slightiy weathered 61 4 to 62.4 ft BGS)
- 62.5
- 65.0
- 67.5 | _ giighly weatherad fracture (@ 67.9ft BGS) 5] 100 | 95
[END OF HOLE @ 70.3 FT. BGS 630 1"
- 72.5
- 75.0

hv4 WATER FOUND

HQIES-MEASURING POINT ELEVA'nONS MAY CHANGE. REFEQ TO C‘URRENT ELEVATION TABLE
S STATIC WATER LEVEL

NM-— NOT MEASURED




STRATIGRAPHIC AND INSTRUMENTATION LOG

(L-oa)l J U

B

GRAIN SizE ANALYSIS ) WATER FOUND SZ STATIC WATER LEVEL W

(OVERBURDEN)
PROJECT NAME: NEPERA — PLANT SITE ‘ HOLE DESIGNATION: ?Pw-;ZB‘S—?Iz) -
» age 1 o
PROJECT NO.: 3697 DATE COMPLETED: JULY 26, 1991
CUENT: NEPERA, INC. DRILLING METHQD: 6 1/4" ID HSA
LOCATION: HARRIMAN, NY CRA_SUPERVISOR: R. FIELD
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS . ~ ELEVATION MONITOR SAMPLE
|#t BGS : ft_AMSL INSTALLATION FREHELE
’ REFERENCE ELEVATION (Top of Riser) | 52340 E RIS
GROUND SURFACE ' ' &821.0 £ £ g o)
SM—SAND, fine to medium grained, littie silt,
tratce fine gravel, dense, brown, moist to
we N
L2 5 -~ silt content decreases with depth-
- 5.0 5154 1SS X 31 (0.8
514.7 3 :
- 7.5
: . - r 5”.5 /—\

- 10.0 GP—-GRAVEL, fine to medium grained, little 811.0 (2SS) 11 ]1.5
.M:oarse grained sand, medium dense, dark groy.[ .
saturated :

ML-SILT, trace clay, very stiff, gray, wet to
-12.5 | saturated (dilatent : 5080
CL-CLAY, trace silt, soft., gray, moist .
k150 3ss 6
S
-17.5
-29'0 "ML-SILT, trace clay, gray, wet to saturated 501.0 4SS_X 593
- 22.5
ML/CL-SILT and CLAY, interbedded, soft to 497.0
-25.0 | firm, gray, silt is wet, clay is maist 5SS 4 l0.2
- 27.5
492.0
SM—SAND, very fine grained, little silt,
- 30.0 loose, gray, sc)lccuroteg : 6SS Z 6 |0.2
n 490.2
ML-SILT, trace clay, stiff, gray, wet to
saturated .
- 32.5
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE:; _REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUHENTATION IDG (L~08)
(OVERB’URDEN)
. PROJECT NAME: NEPERA -~ PLANT SITE . HOLE DESIGNATION ?PW-ZSZS-QfI 2)
L : age. 2 o
1-PROJECT NO.:* 3697 ~ ~ DATE COMPLETED: JULY 26, 1981
_CLIENT: NEPERA, INC. ' " DRILUNG METHOD: 6 1/4 ID HSA
LOCATION: - -HARRIMAN, NY " CRA SUPERVISOR: R FlELD
' —MONTOR SAM&L_E; ~
v ‘,.IN,STAI:L_A'IIW R 'r, () H
I M lA] AL
: 8 |1} L
. E El U L
R E_[opm
ML—SILT interbedded “with san d’ clay, some
35.0 “medium: subcngulur gravel, hard, gray, wet 75s ZNOO 0.2
- 37.5 ¥ :
| GP=GRAVEL, subrounded to suban ular gravel, 4430 '
met:;ur{ir to colcgrse rg:ned t.race ne gramet?
san ace silt and clay, calcareous cemen
- 40.0 dense to extremelyy dense, brown sand 8ss 7310.2
gray gravel, blue groy to gray with depth ,
- 42.5
’ gss 100 0.2
-'45.0
"} 475
10ssk=piod 0.2
- 50.0°
52,5
466.8 11SSp=>100 0.2
55.0 END OF HOLE © 542 F'l'. BGS
99 NOTES: SCREEN DETAILS:
1. Stratigra hy for MW=26S taken from Screened Interval:
pilot hole (MW—26Sa) which was augered 6.0 to 11.0' BGS
57.5 to rf542 ft BGS ond grouted to ground Length -5.0'
. surfac
[ , 2. Instolled MW—26S to a depth of Diameter —4.0°
11.0 ft BGS. Slot # 10
. . Material —Plastic
- 60:0 ‘ | Sand pack interval:
' o - 4.0 to 12.0' BGS
Material —# 4 Quartzite
fe2s
- 65.0
‘ NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN size aNALYSIS . (D' WATER FOUND 'SZ STATIC WATER LEVEL W




STRATIGRA?HIC AND INSTRUMENTATION 10G

PROJECT NAME: NEPERA — PLANT SITE

(OVERBURDEN)

(L~08) :l

HOLE DESIGNATION: MW=26D~91

(Page 1 of 8) ' |
'PROJECT NO.: 3697 DATE COMPLETED: AUGUST 2, 1991 E
CLIENT: NEPERA, INC. DRILLING METHOD: 4 1/4" ID HSA
LOCATION: HARRIMAN, NY CRA SUPERMISOR: ~R..FIELD { }
. [
DEPTH | STRATIGRAPHIC DESCNIPTION & » T
# BGS INSTALLATION T VTRl
REFERENCE ELEVATION (Top of Riser) | 52383 IR R I ( I
GROUND SURFACE 521.2 g 1E] ¢ foom] !
N . o - j B3 ¥4 . -
For strotigrcphyyi;_sgg MW-26S. a\l ! t;‘: CONCRETE SEAL t
- 2.5 S Bl orout :
A 3
b 1 -
- 7.5 1 L
af
-10.0 N
EH B _
oY Eﬁ -
L12.5 gg i PVC CASING 0
silE ()
g:i & vy }
=i M : {
 15.0 %; ¥
4 i
-17.5 §§§ :% PVC CASNG - l
4 i
=l ey |
[ 20.0 & E§ GROUT 1
DG
BY 1 1l
. BB ) \
[ 225 B B .
BH Y4  eormioe
i |
- 25.0 sz i
Al 1
27.5 sils L
] a
- 30.0 . BH B .
: aifs } >
bH B 5
i §§§ o
325 H 1
sl A
1 I
. _ : _ o
NOTES:  -MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO. CURRENT ELEVATION TABLE ( \
GRAIN SIZE ANALYSIS () WATER FOUND SZ STATIC WATER LEVEL W l /
o
'
|



w-09)

STRATIGRAPHIC, AND INSTRUMENTATION 10G
S (OVERBURDEN)

MW=26D-91

HOLE DESIGNATION

PROJECT NAME: NEPERA — PLANT SITE

PROJECT NO.
CLIENT:

(Page 2 of 9)

DATE COMPLETED

3697

-
-

AUGUST 2, 1991

DRILLING METHOD
CRA SUPERVISOR:

NEPERA, INC.

4 1/4° 1D HSA

R. FIELD

HARRIMAN, NY

LOCATION:

SAMPLE

I jzo30w

~MONITOR
 INSTALLATION

ON & RENA

TCRAPHIC:

z> ‘VM— .

_ukl-u_t

I =t

ATION
ft AMSL

L 35.0
- 37.5
- 40.0
[ 42.5
}s00
|s2s
- 55.0
- 57.5
50,0
- 62.5 :

MEASURING POINT ELEVATIONS MAY CHANGE: REFER fb--'w:RREN‘T BevATION TABLE

NOTEé!

O  WATER FOUND SZ STATIC WATER LEVEL ¥

GRAIN SIZE ANALYSIS

I N

L 47.5

’




" (OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG
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i’ "~ STRATIGRAPHIC AND INSTRUMENTATION LOG  (-09)
' (OVERBURDEN) v
N - | PROJECT NAME: NEPERA — PLANT SITE " © HOLE DESIGNATION: MW—36D~91
PROJECT NO.: 3697 DATE COMPLETED: AUGUST 2, 1991
_ f. | CLENT:  NEPERA, INC. DRILLING METHOD: 4 1/4” ID HSA
L.. LOCATION: HARRIMAN, NY - 'CRA SUPERVISOR: R. FIELD
— BEPTH [STRATIGRAPHIC DESCRIFTION & TENMARKS — JELEVATION MONITOR AMPLE
ftBGS| ft AMSL INSTALATION  [E T3] 0 1%
i : - ) . — " - - - o LA A N
‘ e el &
S R E_{eom)
N T
Gty
B .;a
pH HY
- Fio0.0 4 e
el i
F102.5 ¥ fid—os
R -105.0 D ENN
: 3 He—counnt/
r g B o
<4 -107.5 e
4 e
oo o 3 B s
| END OF OVERBURDEN HOLE © 110.5 FT. BGS g 2
-112.5 3 ;5
14
-115.0 w*i% —2
Gl [l Pve casne
L1175 |
) ‘ -BENTONITE
-120.0 PELLET SEAL
EE -122.5
‘ . X et X )
) L BOREHOLE
| ~125.0 ] pe———SAND PACK
L 127.5
- 130.0
- NOTES:.  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SizE ANALYSS )  WATER FOUND 'SZ STATIC WATER'LEVEL ¥




STRATIGRAPHIC AND INSTRUMENTATION LOG L~10) ( f
(BEDROCK) e
PROJECT NAME: NEPERA PLANT - SITE HOLE DESIGNATION: MW—-26D-91 \ o
. (Page Sof 9);: ' | |
PROJECT NO.: 3697 DATE COMPLETED: ,QJ,_!,_,IGUST 2, 199 |
CLIENT: NEPERA, INC. DRILLING METHOD: HSA / NX consb i_
LOCATION: HARRIMAN, NY CRA SUPERWISOR:  R. FIELD £ ;
' N
£ | en0ul6R] & [NE|
- \EI MONITOR RE N‘B‘ \Egg ° H { $
|DEPTH DESCRIPTION OF STRATA ? INSTALLATION gg B E RR "IJ’
o L Y
| N__ - __ 1 -
ft BGS . AMSL I { T[
: )
: X I L}
- 110.0 wor | E BOREN 1
DOLOMlTE(WGppingers Formation): dark : % 1l 100 | o |
gray, fine grairie £ 0 1 ‘
L4125 | = highly fractured (110.5 to 117.0 ft BGS) CENENT/ ) L..]
: BENTONITE
GROUT
X - veins of calcite throughout, slight 21 100 33 ‘ {
115.0 | staining (114.8 to 117.0 ft BGS) 28 Sne -
. A ]
" 175 | _ siightly weathered iron stained PVC CASING Py
:rzaé:g:rftrsa g 118.0, 119.0, 120.0 and ~
) ) PELLET SEAL 3| 100 | 83 .
-120.0 1 : | |
- solution cavity (121.2 & BGS) 'i l;
L — calcite lined fracture, 40° angle SAND PACK :
1225 | (1225 and 124.0 ft BGS) ° ( 1}
1
[ 125.0 H
3.9% | }
BOREMOLE 1
. 41 100 97 | 100 ;
~127.5 A
- fracture 20 128.4 ft BGS; - .
— fracture (@ 129.0 ft BGS {
- 130.0 { 1
{
-132.5 l._
— fracture (@ 133.5 ft BGS) 5] 100 | 47 |100
- 135.0 §
61 100 100 | 100 .
~137.5 WELL SCREEN [
_ !
NQIES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE | [
XZ WATER FOUND X STATIC WATER LEVEL ' NM ~ NOT MEASURED z ,

T



 STRATIGRAPHIC .AND INSTRUMENTATION LOG -10)
/ " (BEDROCK)

.~ |'PROJECT NAME: NEPERA PLANT - SITE HOLE DESIGNATION: M¥-260-81
SR N o : ’ : . "age o o
.~ "'PRoJECT NO.: 3697 DATE COMPLETED:  AUGUST 2, 1991
'CLENT: . NEPERA, INC. 'DRILUNG METHOD:  HSA / NX CORE
| Locamon: HARRIMAN, NY ’ CRA SUPERMISOR: .R. FIELD
— —— 3 BI[RN] CR R | WR
L ENjuul. o€ o | ae
DEPTH| ~ DESCRIPTION OF STRATA 4 wstaiamon |5 &f RR
0 Y 1.
‘ - : N — — ety
ft BGS ft. AMSL A z A
_ g 30% 61 100 100 | 100
- 140.0 5 BOREMOLE
[ 142.5 = |
= WELL SCREEN
— fracture (@ 144.3 ft BGS) = _
-145.0 : SAND PACK
- fracture (@ 146.0 ft BGS)
| 2 e e e R
. - fracture .4 ft. NX COREMOLE :
- — fracture (@ 148.6 ft BGS ' 7| 100 93 | 100
— fracture (® 148.8 ft BGS
-150.0 | - fracture (@ 149.0 ft BGS
- fracture (® 149.5 ft BGS
— fracture (@ 149.9 ft BGS
_ ~ fracture (@ 151.0 ft BGS
1525 [ _ troce disseminated g rite (unweathered)
(1530 to 154.5 ft BGS)
-155.0
-157.5 :
' 8| 100 88 {100
-160.0

— high angle, highly fractured zone
-162.5 | -(162.0 to 162.5 # BGS)

2

-165.0

AR PO

i

L 167.5 | — high angle fracture (@ 167.5 ft BGS) fet 77 97 | 100

EH

7

NOJES: MEASURING POINT ELEVATIONS MAY CHANGE;. REFER TO CU T ELEVATION TABLE

3Z WATER FOUND X STATIC WATER LEVEL - ‘NM: = NOT MEASURED




S'I'RATIGRAPHIC AND INSTRU]ENTATION 10G -0 f '
. ) (BEDROCK) L
PROJECT NAME: NEPERA PLANT - SITE ) HOLE DESIGNATION: MW-=-26D—91 ~ ™%
, S (Page 7 of 9) . |
PROJECT NO.: 3697 DATE COMPLETED: AUGUST 2, 19 1 i
CLENT: NEPERA, INC. DRILLNG METHOD:  HSA / NX CORJEN '
LOCATION: HARRIMAN, NY CRA SUPERMISOR: '.R. FIELD 1|
' [
E BIJRN] CR R WR !
o ENjuul oE Q | AE
\EI MONITOR RE Ng Eg ° H o &
DEPTH DESCRIPTION OF STRATA ? NN gi £ E | RR U
o L Y
N - _ | .
.Itt 8GS ft. AMSL %_ % % {
. §
i
.170.0 | — high ongle fracture (©® 170.0 ft BGS) & ) U
' : NX COREHOLE
| e T
L 172.5 ¥ U
- high angle fracture (@ 173.6 ft BGS) R
L — becomes light
175.0 | T pigh angle Jractura (01756 # acs) i3 10| 100 | 100 | 100 ‘f
&= ~CEMENT/
& BENTONITE A
F177.5 2 GRouT T
. B ey
-180.0 o, .
» = ‘ N
-182.5 hug?oo;t le frgcture calcite f'lled #:é {
S =
%ngh angle fracture (@ 184.2 ft BGS) 2] | )
- 185.0 B 11| 100 | 92 |00}
— high angle fracture (© 185.8 ft BGS) % -
[ 187.5 | — high angle fracture (@ 187.4 ft BGS) gg _1,,
%33 |
-190.0 % y
?ﬁ; ¥
-192.5 ‘_
- ..
?3 12} 100 | 92 ] 100
‘5 Iy
-195.0 =
=~ becomes dark gray 23
— calcite depos:ts in fracture g i
(0 196.3 ft. BGS ¥
F197.5 | — caicite deposits in - fracture z‘@ H
; i) R
L)

3Z WATER FOUND

X STATIC WATER LEVEL

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

“NM = NOT MEASURED




i ————id

STRATIGRAPHIC AND INSTRUMENTATION LOG w10
PROJECT NAME: NEPERA PLANT - SITE HOLE DESIGNATION: MW-26D-91
. o o RN (Page 8 of 9)
PROJECT NO.: 3697 DATE COMPLETED: AUGUST 2, 1991
CUENT:  NEPERA, INC. DRILLING METHOD: HSA / NX CORE
'LOCATION: HARRIMAN, NY 'CRA SUPERVISOR:  R. FIELD
. E BI[RN] CR R | WR
L ENjuu| OE o | ae
; \El MOINITOR. gE N= Eg "E:D EI'I.;
DEPTH DESCRIPTION OF STRATA.. ? INSTALL |_T|0N §§ E ' \é Rs
. o i, L Y
i N — H — Re—
ft .BGS ft. AMSL % % %
b
i:ﬁ:
-200.0 5] 3's ' 02
= light gray, fine grained, fdyrite depasits " B NX COREMOLE 13| 100 100
and “calcite filled wugs (@ 201.0 ft BGS) 7E: -
-202.5 | o
5 0'5. o —- highly fractured {204.7 fo 205.3 ft BGS) %
% CEMENT/
-207.5 5 GROUT
| -
2100 @ 14] 100 | 98 |100
-212.5 o€
1
L — calcite healed fracture and large %
250 | Wg (0 215.0 ft BGS) ’ i | :
. ‘ P 15] 100 | 100 | 100
-217.5 &
5
-220.0
-222.5
16| 100 | 100 | zP
-225.0
~227.5

3Z WATER FOUND

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CU
X STATIC WATER LEVEL

RREN

T ELEVATION. TABLE
_.NM = NOT MEASURED




STRATIGRAPHIC AND INSTRUMENTATION LOG

(L-10) J {I
.
Y

(BEDROCK)
PROJECT NAME: NEPERA PLANT - SITE ' HOLE DESIGNATION: 24;:,—258;31 ‘) N
. age <] . !
PROJECT NO.: 3697 DATE COMPLETED: AUGUST 2, 1991"
CUENT: NEPERA, INC. DRILLING METHOD: HSA / NX coasb
LOCATION: HARRIMAN, NY CRA SUPERVISOR: R. FIELD
£ Bl IRN CR ‘R WR
L ENjUU 0E Q AE
' v MONITOR Re|"8| Eg |
DEPTH DESCRIPTION OF STRATA ? INSTALLATION 3}? g E RR
o Y.
m— N o m— o—— oe—
ft BGS ft. AMSL] Z | % | %
| @ N
-230.0 & ¢ 17| 100 | 96 f1w0| 7
A NX COREHOLE )
- 3
-232.5 i L
% '1
£235.0 5 |
e 1
S CEMENT/
£ BENTONITE .
-237.5 = GROUT : [
"1}‘ P I e ‘L ‘
f,;? 18] 100 | 100 | 100
= :
-240.0 | & 2
Y
2]
-242.5 | g .
END OF HOLE © 243.5 FT. BGS 272.7 ‘ 3
[245.0 | -
i
||
-247.5 ~ i
-250.0 5. J
-
-252.5 ’ |
-
-255.0 { ;
£257.5 ,

S2 WATER FOUND

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

¥ STANC WATER LEVEL NM — NOT MEASURED




'

STRATIGRAPHIC AND INSTRUMENTATION LOG

(L-11)

GRAIN SIZE ANALYSIS °

(OVERBURDEN)
PROJECT NAME: NEPERA — PLANT SITE HOLE DESIGNATION z,w-2715-$12)
. _ i age 1 ©
PROJECT NO.. 3697 DATE COMPLETED: JULY 26, 1981
CLIENT: NEPERA, INC. _ DRILLNG METHOD: 6 1/4° ID HSA
LOCATION: HARRIMAN NY _ an supsavnson “R. FIELD
. [oEPTHT STRATIGRAP 3 PTION & REMARKS ATON —— WONITOR T SANPLE
ft BGS : o ft AMSL INSTALLATION HEHERE
REFERENCE ELEVATION (Top of Riser) 53578 B
GROUND . SURFACE - 5338 |0l ELE] U foom
For stratigraph stratigraphic | q 3
- MW=-27D. gr_p‘y' . arap °9 2 [PNe—CONCRETE SEAL
: o B
- 5.0 'ﬁ‘f:' 24
| BB
253 I 7o
- 7.5 3 % ‘-; _
5 ‘ §£ﬂ 12° o
-10.0 ?‘é By
2% ,%_Eé‘fé
-12.5 k24 Eed  orouT
-15.0 =l
516.9
F17.5 PVC CASING
- 20.0
- 22.5 BENTONITE
PELLET SEAL
- 25.0
[—=SAND PACK
- 27.5
- 30.0
‘}325 —WELL SCREEN
NOTES: MEASURING POINT ELEVATIONS MAY cumce. REFER TO. CURRENT ELEVATION TABLE

WATER FOUND 2 STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION 10G wm ] !
' (OVERBURDEN) - L
PROJECT NAME: NEPERA — PLANT SITE : o HOLE DESIGNATION: MW—275-91 /" \ | |
: (Page 2 of 2) ;| |
PROJECT NO.: 3697 DATE COMPLETED: JULY 26, 1991 { (
CLENT: NEPERA, INC. DRILLNG METHOD: 6 1/4° ID HSA
LOCATION: HARRIMAN, NY CRA SUPERMISOR: R. FIELD [L;;
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATI — MONITOR. - SAMPLE
ft BGS ft AMSL INSTALLATION I EK] H o
| ‘ THHE R
E JE] U [ {
R E_[Keom
\{"‘
- 35.0 T
m
 37.5 5
END OF HOLE © 39.0 FT. BGS 494.8 }r |
- 40.0 : SCREEN DETAILS: i
Screened Interval: T
30.0 to 35.0' BGS .
» Length —5.0° r
42.5 Diameter —4.0" l \
Slot # 10 é
Material —Plastic
- 45.0 Sand pack intervol: 1 [ i
24.0 to 39.0' BGS ¢ !
Material ~§ 4 Quartzite L
- 47.5 -
J
- 50.0 :
[
L
- 52.5 i
. .
-
o
o 55.0 5 .1;'
- 57.5 5 {
‘ ¥
- 60.0 »! i
f
- 652.5 ‘ |
L
[
'f
- 65.0 o
AR
. Ld
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE (N
. ) L
GRAIN SIZE ANALYSIS () WATER FOUND SZ STATIC WATER LEVEL W Ly
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STRATIGRAPHIC AND mSTRU]ENTATION I.DG (L=12)
' (OVERBURDEN)
PROJECT NAME: NEPERA — PLANT SITE HOLE DES]GNAT\ON 2‘:1—2710-?14)

; _ age.1 o
PROJECT NO.:- 3697 DATE" COMPLETED: JULY 27, 1991
CUENT: "NEPERA, ' INC. DRILLING METHOD: 4 1/4" ID HSA
LOCATION: HARRIMAN, NY CRA SUPERVISOR: R. FIELD

BEPTH [ STRAT Aﬁﬂic' uéSden E REMARKS VATION— MONITOR ~ SAMPLE
. ft BCS C ft' AMSL INSTALLATION n -?-.E =
" REFERENCE ELEVATION (Top of Riser) 535.26 ¥t h)
GROUND SURFACE 8317 {0|e=m| E 151 ¥ fooml
SM-SAND. fine gramed Ilttle snt, trace Y B ‘
cobbles, medium dense. brown. moist % fj CRETE SEAL
o
- 5.0.. ML-SILT, little very:fine grained: sand, ver, 526.9 N 1SS X 21 | 0.4}
N\atiff, brown, mottl’éd mogls Y A sz HH. "
, SP—SAND, fine grained, trace silt, medmm ' B B
L 7.5 . dense, brown wi gold 'specs, moist R 3 g, Ve cAsr{c -
: ML=SILT, interbedded with clay seams and sand] >~ | B B '
lenses, firm to hard, brown, moist to wet B B
-10.0 | _ q B 2ss| X} 21 jo.3
—~ becomes gray B E’; ,
| o e ,
128 2 § BOREHOLE
48 Z .
: M KB :
4 A
-15.0 § 2 3$S X 32105
N . 516.7 Avdd . L
-17.5 % &
- 20.0 i I ass X 8 |07
o E '
i H B |
225 f‘ b .
e}
- 25.0 - 002 § g 558 X 4 |os
SM—-SAND, very fine groined Inttle silt, loose, B :
\gray, saturated s 507.2 2 1
| 27.5 | SP—SAND, very fine to Tine grained, Trace % &
_ sitt, loose to dense, dark gray, saturated H B
‘R vl
- 300 H B 6ss|X| 2 |os
} % I A :
‘e! P .
el '
- 32.5 ._ E?; %

NOTES: -

' MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND X2 STATIC WATER LEVEL h 4

"~ orAN size anaysts )



file:///stiff
file://�/gray

STRATIGRAPHIC_ AND INSTRUMENTATION 1OG w2 -] 1 ]
. N

. - (OVERBURDEN)
PROJECT NAME: -NEPERA — PLANT SITE HOLE DESIGNATION: 24;1—‘272—9'1. |
) . age 2 of 4
PROJECT NO.: 3697 DATE COMPLETED: JULY 27, 1991
CLENT: NEPERA, INC. ' .DRILUNG METHOD: 4 1/4° ID HSA
LOCATION: HARRIMAN, NY CRA SUPERVISOR: R, FIELD )
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ﬁmou "~ MONITOR SAMPLE
ft BGS ft_AMSL INSTALLATION KR J
- - o Molal Al 1
. B8 T L1 A
. E E V]
A E_{pom]
< [
g B '
- 35.0 B .’7ss}X 37]0.4
| s B - )
- 37.5 : <957 i€ g : i ;
' ML-SILT(TILL), some fine. grained subrounded to @ b E : )
subangular gravel, little fine grained sand, {‘é §
| 40.0 trace to littie clay, very dense, gray, moist r‘i é 8ss X s4 | 0.3 ~
2 I : '
- 42.5 B e H
é g PVC CASING 9
- 45.0 L 9ss X>1 09
S |
?47_-_5 ::é :% :
d | A
e B 10ssXB100
- 50.0 ] T—— s
7 BENTONITE ‘
‘n
[ 52. ] b
52.5 ‘.
5 B !
|k |
- 55.0 :;f P 11ss| X p1ogq - I
é‘ h 8" T o
H BOREHOLE (
L 57.5 7 : j
] A
- 60.0 Z . ; }
S L
SIS !
SR
- 62.5 s | l
% £ 12sspepiod - |
- 65.0 5 B ..
N E ;‘ \
- 3 F }
NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE R
- ' ' 0|
GRAIN SiZE ANALYSIS ()  WATER FOUND 3Z STATIC WATER LEVEL W L




——
i

STRATIGRAPHIC AND INSTRUMENTATION IDG

GRAIN SIZE- ANALYSIS. - O .

WATER FOUND 3Z ' STATIC WATER LEVEL N

(L~12)
(OVERBURDEN)
PROJECT NAME: NEPERA — PLANT SITE HOLE DESIGNATION: MW—-27D—91
T G5 " (Page .3 of 4)
PROJECT NO.: 3697 DATE COMPLETED: JULY 27, 1991
CLENT:  NEPERA, INC. DRILLING METHOD: 4 1/4° ID HSA
LOCATION:  HARRIMAN, NY CRA supsavnsoa: R FIELD
DEPTH —WONTTOR ~__SAMPLE
ft BGS INSTALLATION NEHERE
u. T N
: M A A ']
B8 T t
E E| U
. - R E_Ippm]
% g .
S PVC CASING
-67.5 15 "
F700 H B orour
’;} 2 8"s
- 72.5 S .
‘ . . 4597 R .BENT;E ITE’ :
,5.0 | B0 OF OVERBURDEN HOLE © 74.0 FT. 8Gs - | - PELLET SEAL
- ﬁs’&f;m.z
-77.5 BOREHO
SAND PACK
- 80.0 3.9% OPEN
BOREHOLE
L 82.5
- 85.0
- 87.5
r90.6
L 92.5
- 95,0
-97.5
NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE REFER TO 'CURRENT ELEVATION TABLE -




STRATIGRAPHIC AND INSTRUMENTATION LOG -1
" (BEDROCK)
PROJECT NAME: NEPERA — PLANT SITE ' . HOLE DESIGNATION: MW-270-91
Page 4 of 4)
PROJECT NO.: 3697 DATE COMPLETED:  JULY 27, 1991
CLIENT: NEPERA, INC. DRILLING METHOD:  HSA / NX CORE
LOCATION: HARRIMAN, NY CRA SUPERVISOR: R. FIELD
E BLIRN] CR R WR
L ENJuu| OE Q AE
5 MONITOR gg Ng Eg P H
DEPTH DESCRIPTION OF STRATA ? INSTALLATION §§ s :E: .Rg
0 ' L Y )
ft BGS ft. AMSL} % % %
- 72.5
DOLOMITE(WappiﬁgerS— Formation): gray, 9.7
- 75.0 | fine grained -
— weathered, roug?.f.ond irregular surfaced .
fracture (@ 74.5 tt 8GS 1] 8o 87
— high angle fracture 75.0 ft BGS
- 77.5 | — high angle fracture (@ 75.5 ft BGS
— high angle fracture (@ 76.5 ft BGS
— weathered, _ruu?h{ and_irreguiar surfaced
fracture (O 76.8 ft BGS
L 80.0 | — weathered, roug{\ and_irregular surfaced
fracture (O 77.2 t#t BGS
— weathered, rou%{\ and irregular surfaced
fracture (O 77.8 ft BGS) :
L go.5 | — fracture (@ 79.8 ft BGS
g - fracture (O 80.2 ft BGS
— fracture (O 81.2 ft BGS
— high angle fracture (@ 81.6 ft BGS 2| 96 at
— high angle fracture (& 82.6 ft BGS .
- 85.0 | high angle frocture (® 84.1 ft BGS ———3.9°¢ OPEN
— high angle fracture (@ 84.5 ft BGS BOREHOLE
—~ high ongle fracture (0 85.0 ft BGS
— high angle fracture (® 85.9 ft BGS
- 87.5 ] — high aongle fracture (O 86.6 ft BGS
— high angle fracture (@ 87.6 ft BGS
~ high angle fracture (O 88.3 ft BGS
- irregsulor surfaced fracture .
- 90.0 | (@ 895 ft B
— irreqular surfaced fracture -
(@ 90.4 1t BGS )
— irrequiar surfaced fracture
L 92.5 | (@ 908 ft BGS)
3} 100 80"
- 95.0 '
— lrreqular surfaced fracture (@ 96.3 ft BGS
— weathered colcite fracture (@ 93.7 ft BGS
L 97.5 | — (1cm) calcite filled vug (@ 94.0 ft BGS
— weathered caicite frocture (@ 94.2 ft BGS
= high angle fracture (@ 95.7 ft BGS
‘\- high angle fracture. (@ 96.0 ft BGS /' 1547 | —
L 100.0 | \=_high_angle fracture (O 97.6 ft BGS
END OF HOLE © 99 FT1. BGS :

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND . - X STATIC W.ATER LEVEL NM — NOT MEASURED




STRA'I'IGRAPHIC AND mSTRULENTATION IDG (L-14)
(OVERBURDEN)
PROJECT NAME: NEPERA — PLANT SITE "HOLE DESIGNATION: ?Pw-z?—?zs)
L age 1 o
PROJECT NO.: 3697 DATE COMPLETED: APRIL 15, 1992
CLENT: ©  NEPERA, INC. DRILLING METHOD: MUD ROTARY / AR
LOCATION: ‘HARRIMAN, NY CRA SUPERVSOR: B. wa.sr-:x
[EFT ] ’_T—M‘srm GRAPHIC - PTON & —JELEVATION MONITOR — 'SAMI-_’_L_E »
ft BGS| ft AMSL INSTALLATION KR
“ REFERENCE EI.EVA'nON (Top of Riser) 536.20 R RN
: GROUND SURFACE 5337 : CEE] U foom)
‘For overburden straigraphy see iog MW—27D % F
" NOTES: ' o b
1. MW=27D-92 replaces MW—~27D—91 S
2.5 which became blocked. ?5 5 .
: gﬁ v LX)
S % PVC PIRE
H
5.0 1 b
- 7.5 : g
% A
10.0 P4 3
g 10" o
L12.5 g % .
5 Z
e |
-15.0 2 g
% 4
el B
-17.5 s B
?;‘; Pl cEMENT/
% BENTONITE
- 20.0. % et
z A
B
-22.5 4
il S
L 25.0 B
A 2
S
% ¥
- 27.5 g g
L 30.0 5 3
- 325 | |
7 -
NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
CHEMICAL ANALYSIS )  WATER FOUND SZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG B ()
(OVERBURDEN)
PROJECT NAME: NEPERA — PLANT SITE " HOLE DESIGNATION: MW—27D—92 »
’ (Page 2 of 5)
PROJECT NO.: 3697 DATE COMPLETED: APRIL 15, 1992
CLIENT: NEPERA, INC. ‘ DRILLING METHOD: MUD ROTARY / AR
LOCATION: HARRIMAN, NY CRA SUPERVISOR: B. WELSEK
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATH ~ MONITOR [__SAMPLE ,
ft BGS - : ft_AMSL INSTALLATION IR
R _ M A} AL A
IAHEY
R E_fpem]
£ {i
- 35.0 4 g
-37.5 H B
q B
‘-
L 40.0 i s
- 42.5 8B
‘-
8
- 45.0 & @
% 5
-47.5 = .
R &
= %
L 50.0 e E
[ 52.5 ‘I
| E
&
- 55.0 § %
H B B
- 57.5 i B
‘N
- 60.0 5 §
&
1 N
B
-62.5 5 L
4 K
o
< .
- 65.0 H F
NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
cHEMICAL ANALYSIS (D WATER FOUND' SZ STATIC WATER LEVEL W
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STRATIGRAPHIC AND INSTRU'MENTATION LOG

PROJECT NAME: NEPERA = PLANT SITE -

(OVERBURDEN).

HOLE DESIGNATION' MW—27D-92

(Page 3 of 5)

wL-14)

-85.0
- 87.5
- 90.0
-92.5
- 95.6

- 97.5

1

EIETES

g

_PROJECT NO.: 3697 DATE COMPLETED: APRIL 15; 1992
CL!ENT. ) NEPERA, INC. --. DRILLING METHOD: MUD ROTARY / AR
”LOCATION HARRIMAN,. NY CRA SUPERVISOR: B. WELSEK
DEFTH | STRAHGRAPHIC DESCRIPTION & REMARKS‘ — ELEVATION MONITOR __SAWPLE___|
ft- BGS | ft' AMSL - INSTALLATION NI
. ‘o Al A |-A
2HE
: . R E_Kppm]

-67.5 »:3 &

B

3 :?

- w12 | B E
- 70.0 [\BEDROCK ] ) d E
| - | END OF OVERBURDEN HOLE @ 635 FT. 6GS H R

72.5 5.
T 1 L
-75.0 B

§ 3

£

};

NOTES:

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS

R

WATER FOUND XZ STATIC WATER LEVEL W



file:///BEDROCK

. STRATIGRAPHIC AND INSTRUMENTATION LOG (L-13) ] l]
(BEDROCK) - |
PROJECT NAME: NEPERA — PLANT SITE " HOLE DESIGNATION: 2‘,3”“272"9,25) L
. age 4 o
PROJECT NO.: 3697 DATE COMPLETED: APRIL 15, 1992
CLIENT: NEPERA, INC. DRILLING METHOD:  MUD ROTARY / AR
LOCATION: HARRIMAN, ‘NY CRA SUPERMSOR: B. WELSEK
3 u. RN] R R WR ;
L . . ENLULU 14 Q AE |
: PP £ oT|nd| RC D TT \
DEPTH; DESCRIPTION OF STRATA A MONITOR or| £ ¥ kR 1J
' T INSTALLATION cvl R} £ N
[o] L Y S
__N - ] {
ft BGS Tt. AMSL % % | % L‘J
Overburden ?" 5 Q
L 67.5 o H.
L 70.0 | For bedr;ck stratigraphy see log MW-27D 64.2 ; ‘L; !
o &
L 725 B '
' o H _
- (} é‘;‘ i [
- 77.5 : : |
@
- 80.0 'J
L
‘—s'. . l
- 825 . . BOREHOLE Iy
- 85.0 : ' _ -
- 87.5 , b
i_.
- 90.0 ’ . .‘1
- 92.5 ' ' |
1
: f
- 95.0 1
\ _ ]
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE o l
SZ WATER FOUND - W STATIC WATER LEVEL NM — NOT MEASURED T




STRATIGRAPHIC AND INSTRUMENTATION LOG

(L-15)

-102.5

-105.0

-107.5

-110.0

- 112.5

- 115.0

- 117.5

-120.0

L1225

-125.0

(BEDROCK)
PROJECT NAME: NEPERA ~ PLANT SITE " HOLE DESIGNATION: Eugl-ng—sfzs)
: age S o
PROJECT NO.: 3697 DATE COMPLETED: APRIL 15, 1992
CLENT: NEPERA, INC. - DRILLING METHOD: MUD ROTARY / AR
LOCATION: HARRIMAN, NY CRA SUPERVISOR:  B. WELSEK
3 BLIRN] CR "R WR
L ENJUU OE Q AE
[o]
DEPTH DESCRIPTION OF STRATA ? INSTALLATION gﬁ € § RR
. | L Y
N i —— e
ft BGS ft. AMSL % .% %
[0
L. 97.5 BOREHOLE
END OF HOLE © 99 FT. BGS 547
~100.0 ’

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
3Z WATER FOUND

¥ STATIC WATER LEVEL

NM — NOT MEASURED
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GRAIN SIZE ANALYSIS

WATER FOUND SZ

STATIC WATER LEVEL

|
. 4 L

STRATIGRAPHIC AND INSTRUMENTATION LOG (L-a) (
(OVERBURDEN) ' iL
PROJECT NAME: NEPERA —~ PLANT SITE HOLE DESIGNATION: PZ-1 TNy
(Page 2 of 2) | = -
PROJECT NO.: 3697 DATE COMPLETED: JULY 15, 1991 E
CLIENT: NEPERA, INC. DRILLING METHOD: 4 1/4" ID HSA b |
LQCATION: HARRIMAN, NY CRA SUPERVISOR: R. FIELD ‘J
L L
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS  [ELEVATION "MONITOR SANPLE !
ft BGS : ' ft AMSL INSTALLATION s j T U H {
N
M Al A u i
8 |T L |
[ 4 E u [
R E_{ppm)
7ssX 81 {0.2 ”
350 END gF HOLE @ 350 FT. 865 9075 '
EE 1. installed PZ—1 to o depth of Screened Interval: ,,j}
L 37.5 32.0 ft BGS. 27.0 to 32.0° BGS ’l
Length —5.0' '
Diameter —2.0"
. Slot # 10
- 40.0 Material ~Plastic L
Sand pack interval: 1
24.0 to 35.0' BGS )
[ 42.5 Material —# 4 Quartzite U
- 45.0 A
L7
<
- 47.5
]
’ |
- 50.0 f
/}
- 52.5 l].
-
: |
- 55.0 )
. ~ .(J
:(’_
-57.5 {
' A
- 60.0 I
1
A
625 ; J
- 65.0 .
[
:
-NOTES: MEASUBING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATIQN TABLE ] j
1




{w S STRATIGRAPHIC 1D INSTRUMENTATION 106 o2

» : (OVERBURDEN)
- _PROJECT NAME: NEPERA — PLANT SITE _ HOLE DESIGNATION PZ-2
‘ : (Page 1 of 2)
i . PROJECT NO.:. 3697 DATE COMPLETED JULY 9, 991
(' CLIENT: NEPERA, iNC. ' DRILLUNG METHOD: 4 1/4" ID HSA
} 'LOCATION‘ HARRIMAN NY CRA SUPERVISOR: R. FIELD
o DEPTH —__W_smmcmpmc DESCRIPTION & REMARKS ELEVATON _ MONITOR “SANPLE
{ o ft BGS |- ft- AMSL INSTALLATION TI13I VI8
I REFERENCE ELEVATION (Top of Riser) 532.54 I
L ___ GROUND SURFACE - 5329 | ¢ L E L] ¥ Keom)
3 [\Asphalt e 530.9 | Yrj~ROAD BOX
SM—SAND(FILL. some silt and gravel, dark i 5
» brown (FILL), 9 7| 5289 g‘ _ gj CONCRETE SEAL
, - 2.5 ML-SILT(FILL), some very fine grained sand, 525.9 Gilig
J= \trace clay, medium dense to extremely dense, [ ] B
L gray, moist ] b 1ss | X| 18 { 21
S 5.0 SM—SAND, very f'ne grained, little silt, 2 b
~ - gray to greemsh gray. mocst B a;;'
s : B
o § £
e -7.5 A b
- . 5240; A I 1 0.3
s — medium grained : gravel seam, black (9.5 to 2281 % 7Y b 258 410.
= -10.0 .| 9.8 ft BGS) : o R
g
— » bl § 8"
= N L12.5 o BOREHOLE
T A 2
1 ] % :;ssX 1403
- 15.0 -
@ |
B F17.5 = gne gBramed SP—SAND seam, gray (180 to PVC CASING » o
™ | -cun/ | 4SS X{za 0.3
- - 20.0 _ 3 1 GROUT ‘
::;; . - ."»..‘ “;:{ N
SM—SAND, fine to medium grained, some silt, 511.9 s '
T‘ . some gruvel trace clay, calcareous cement, %0 =3
-22.5 extremely dense, brown to gray, moist to wet ] s
| 5] F 5SS X»oo 0.3
- 25.0 2 1
R : . AL
"27-5 ’ - A 'ri‘::
b 6SS X»oo 0.3
F30.0 | ,
Rl
- B
. : ] 1)
-32.5 .
& 5
r - ":5, ‘jw_
: f\ : NOTES: MEASURING POINT ELEVATIONS MAY CHANGE REFER TO CURRENT ELEVA'HON TABLE
g ' o GRAlN SIZE ANALYSIS © ' WATER FOUND hv4 STATIC WATER LEVEL W

amnc; T


file:///brown
file:///gray

STRATIGRAPHIC AND INSTRUMENTATION 10G -

(~02) l }

NOTES:

GRAIN SIZE ANALYSIS () WATER FOUND SZ STATIC WATER LEVEL W

PROJECT NAME: NEPERA — PLANT SITE HOLE DESIGNATION: PZ-2 ,
(Page 2 of 2) ‘
PROJECT NO.: 3697 DATE COMPLETED: JULY 9, 991
CLIENT: NEPERA, INC. DRILLING METHOD: 4 1/4° ID HSA .
LOCATION: HARRIMAN, NY CRA SUPERVISOR: R. FIELD .
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS . [ELEVATION . MONITOR _ " SAMPLE.
ft BGS : : | ft AMSL INSTALLATION T EIR R
M Al AL
B |1 L
E Je] u |
. . R E_Kppm)
e
%}' {§ 7SS F1OO 0.3
35.0 - %
- % % CEMENT/
R : BENTONITE
37.5 & 3% GROUT
B 8ss Z>1oo 0.3
L 40.0 % § PVC CASING
42.5 m&
" 4.9 1 SM—SAND, fine grained, trace silt, trace :
gravel, trace whlgte' calcareous cement, : gss.pi1oq -
extremely dense, dark gray to black, wet 8"
BOREHOLE
- 45.0 - i
- 47.5 - S , 4
- clay lense, wet 10SSEP100y 0.
p——SAND PACK
- 50.0
: ———WELL SCREEN
-52.5
. ) (11SS] X p10g ~
— fine grained sand seam, black, saturated
- 55.0 - 4776 12SS =100} ~
END OF HOLE @ 55.3 FT. BGS ’ ‘ ~
N installed PZ-2 to a depth of SCREEN DLiALs:
. Instdlle ~2 to a depth o H
-57.5 53.0 ft BGS. ety Ar
Length -5.0°
Diameter ~2.0"
- 60.0 Slot # 10
: Material —Plastic
Sand pack interval:
43.0 to 55.3' BGS
- 1625 Material —# 4 Quartzite
- 65.0
MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CU_RRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION 1OG ' e

(OVERBURDEN)
PROJECT NAME: NEPERA — PLANT SITE | HOLE DESIGNATION: PZ-3
o o . . (Page 1 of 2)
PROJECT NO.: 3697 DATE COMPLETED: JULY 22, 199%
CLIENT: NEPERA, INC. DRILUNG METHOD: 4 1/4° ID HSA
LGCATION: HARRIMAN, NY CRA SUPERVISOR: R. FIELD
- {DEPTH [STRATIGRAPHIC DESCRIPTION & REMARKS —ELEVATION  MONITOR 1__SAMPLE
|t BGS 4 S 1 #t AMSL|  INSTALLATION T EHERE
: REFERENCE ELEVATION (Top of Riser) | 526.17 ‘REIEY
GROUND.SURFACE . . . . . | s265 . E JEL ¥ o)
" K Asphalt 526.0 ROAD BOX
: \Clt?ss, 5 gravel f
, ML—SILT, trace very fine grained sand, very B CONCRETE, SEAL
r-z,s stiff, interbedded white and black color, =
‘moist . ' et B
# Y] |5 |1ss X 17 {1.5
B l:i:?} %
'CL—CLAY, some silt, firm, brown to black, 520 58 §§ 2
L2 5 wet / A % ﬁ
2 WES 2SS 4 103
L10.0 st [SZh @
_ &)
; 8°s
-12.5 R _ 5 B j% BOREHOLE
' ML—SILT; trace clay, very stiff, gray, wet 125 5 [ & ——.
. ) v k2 BENTONITE 3SS 24125
-15.0 ] ’f?'j GROuT
‘ T - 509.5 1 ﬁ ‘
= — N - . M 2.
-+17.5 CL—-CLAY, some s‘g-lt, soft, gray, wet E : PV.C CASING
o Ew 4SS Z 2 103
- {200 _ | [
ML—SILT, trace clay, .very stiff, gray, saturated 5055
~22.5 - ‘
| sss X 21| 1
F25.0 "SFTSAND, fine to medium groined, iittie fine | 22-I SENTONITE :
~\gravel, medium dense, gray, saturated /71 5005 " PELLET SEAL
GP—-GRAVEL, fine grained, some fine to medium ' '
-27.5 grained sond, little siit, trace clay, very
i dense, saturated
GSSX 51' 1.5
- 30.0
_ SP—SAND, medium grained, trace silt, extremely 4935 : SAND PACK
. dense, dark gray to black, saturated ‘
~32.5 v : ——WELL SCREEN

NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS ()  WATER FOUND - 52  STATIC WATER-LEVEL W



file://-/qravel

STRATIGRAPHIC AND INSTRUMENTATION LOG (L~03) ]
(OVERBURDEN)
i
PROJECT NAME: NEPERA — PLANT SITE HOLE DESIGNATION: ?g—s N
age 2 of 2
'PROJECT NO.: 3697 DATE COMPLETED: JULY_ 22, 1992
CLIENT: NEPERA, INC. DRILLING METHOD: 4 1/4" ID HSA b‘
LOCATION: HARRIMAN, NY CRA SUPERVISOR: R. FIELD -
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS — . |ELEVATION MONITOR . SAMPLE ‘
ft BGS ft AMSL INSTALLATION FRHEIE
H : . M A A u
AHE |
R_ E_Kepm) l
bss]Z»oq 0.3 ;
N
- 35.0 v
37.5 | SH—SAND, e grm?edd it St frace 469.5 | ;"J
ne gravel, extremely dense, wet to saturated 8ss ZMOU o3l
- 40.0 i
1
L 42.5 k)
ass E=p100 0.3 ‘
- 45.0 L )
» |
L 47.5 1 -
10SS=zp100 o.3bi
- 50.0 |
. |
- 52.5 U
nssp=piod o3|
- 55.0 l _
i <l
{
L 57.5 EraL%E OF HOLE @ 57.0 FT. 665 469.5 |
Stratigraphy for PZ—3 taken from rval: -1
llot%'l f (PZ—-3a) which was augered Sggegn:g l:;iste&vascs
L 60.0 0 ft BGS and grouted to ground Length —5.0'
2 f”??f d PZ-3 to a depth of D‘°fg'etef -2.0°
. Instalie: -— 0 a de o i
35.0 ft BGS. P Siot # 10 |
L 52.5 Material —Plastic
: Sand pack intervai: '}
27.0 to 35.3' BGS 1
Material —# 4 Quartzite .
‘Les.0
T
NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSS (D  WATER FOUND SZ STATIC WATER LEVEL W




"( S | STRATIGRAPHIC AND INSTRUMENTATION LoG (L~04)
i ' (OVERBURDEN)
L - | PROJECT NAME: NEPERA — PLANT SITE HOLE DESIGNATION: PZ=4

, ‘ . . (Page 1 of 2)
PROJECT NO.: - 3697 » DATE COMPLETED: JULY 15, 1991

;.. | CLENT: © NEPERA, INC. DRILLING METHOD: 4 1 74" ID HSA
" LOCATION:  HARRIMAN; NY . CRA’ supERwsog R, FIELD

BEPTH | ———_STRATIGRAPHIC oEscmpn'—"'_—""ON RS EEVATON oo — g m

'r  |reses ft AMSL | INSTALLATION
i

REFERENCE ELEVATION (Top of Riser) 534.90
GROUND SURFACE 5323

P—SAND(FILL? some silt," little f'ne to
medium grcve brown, .dry

£EZX

MPLE
¥
A
L
]
E

(ppm)

u
Eﬂl
3
lomoEcz
m—> =]

CONCRETE SEAL

o ) SM-SAND(FILL) f'ne to medium grained, some 529.5
: ’ silt, trace clai trace fine gravel, dark

T ' 5.0 brown to black, dry, black roots

AL
Y

158

RN

SRR

- 7.5

— black silty sand seam. slight pyridine
odor

28S 1315

-10.0 522.3

SC/SM— SAND some sllt and clay, black, wet,
- slight’ pyndme odor 28 ,
o . PVC CASING
12.5
5155 I 1SS

B
R

U
AR

121 -

2

-15.0

o

S
m{é"

3

- 17.5 L
A
?our 4SS

"ML—-SILT lnterbedded clay seams, very soft 5’,1.},{9 Av4

to stiff, gray, wet 10 0.2

L 20.0 -

-22.5

o TEVRgn ot
S 1k

-:‘.':!?%‘:" &

"
BOREHOLE 58S

(et

- 25.0

SR

- 27.5

(I
%

8SS

- 30.0 ! . %

DTS R O
S A R Lo

&34 R
G
\
A%

DT LR

e s A E.

L 32.5

N I

NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE: REFER 7O CURRENT ELEVATION TABLE

g . ) : GRAIN SiZE ANALYSIS ) WATER FOUND SZ STATIC WATER LEVEL -
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STRATIGRAPHIC AND INSTRUMENTATION LOG
. (OVERBURDEN)
PROJECT NAME: NEPERA - PLANT SITE HOLE DESIGNATION: P2~4
(Page 2 of 2)
PROJECT NO.: 3697 DATE COMPLETED: JULY 15, 1991
CLIENT: NEPERA, INC. DRILLING METHOD: 4 1/4" ID HSA
LOCATION: HARRIMAN, NY CRA SUPERVISOR: R. FIELD
DEPTH -STRA'I]GRAPHIC DESCRIPTION & REMARKS - [ELEVATIOl ~MONITOR I SAMPLE
f# BGS o , ; : ft AMSL INSTALLATION NeERL Y H
- —T ™ ‘M Al A u
B 1] L}
E EY U :
R 1 .1 € feom)
7SS X WH 0.2
- 35.0
- 37.5
SSSX 11 |0.2
- 40.0 — very fine grained sandy silt seam
- 42.5 J\
— very fine grained sandy silt seam 955 X 19104
- 45.0 : o F
CL;CLAY, little silt, extremely dense, gray, 456.5 .
La7.5 | © ]
SM—SAND, very fine grained, littie angular 4635 ?OSS X>1.°°
- 50.0 3ravel. little silt, colcareous cement, extremely :
ense, gray, saturated
- 52.5 .
: SM—SAND, fine to coarse grained, some fine 479.3
to medium gravel, little silt, trace clay, 11SS 43]0.2
calcareous cement, extremely dense, gray,
-95.0 | saturated . v |
978 ‘ 1zssX 77] -
END OF HOLE @ 59.0 FT. BGS 4733
(800 | NG atigraphy for PZ~4 taken f :
. ratigra or PZ—4 taken from Interval:
pilot oﬂa,)(lPZ—M) which was acugered S:fgnte: 4"6.%5‘%@5
to f59.0 ft BGS and grouted to ground Length —5.0'
-62.5 surface. € 0
2. Installed PZ—4 to o depth of Diameter —2.0
46.0 ft BGS. P Slot # 10
‘ Material ~Plastic
L 85.0 Sand pack intervai:
. 37.0 to 47.0° BGS
Material —# 4 Quartzite
NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT. ELEVATION TABLE
GRAIN SIZE ANALYSIS O WATER FOUND SZ STATIC WATER LEVEL X

/

J










41 ' AW GERAGHTY

: AV MILLER, INC.
1_ ~ Ground-Water Con,sjlmncts

- -
: & Ft

) LAND SURFACE

>

L_ inch diameter
drilled hole

~—Well casing,

\_._\
PNC

SONNVNSS

inch diameter,

] Backfill
{3 Grout (e

R

j
BN NNNSNSSN

NN

) ft*

—

Bentonite K sturry
2 " O pelets

— Well Screen.
“\_ inch diameter

N QO slot

Gravel Pack
Sand Pack
Formation Collapse

_ Measuring Point is
Top of Weill Casing
Unless Otherwise Noted.

! *Depth Below Land Surface

G&M Form 05 587

WELL CONSTRUCTION LOG

(UNCONSOLIDATED)

Project _ N epara, 1.0 well MiV-52 8
Town/City Pacecea

Ctacin?, State ]\(\f

County

Permit No.
Land-Surface Elevation
and Datum feet

0O Surveyed
O Estimated

n/zjaa
Prollow) S¥r~ MIAEC
LA -

Installation Date(s)
Drilling Method
Drilling Contractor
Drilling Fluid __ N2\

Development Technique(s) and Date(s)
P 2l Suras W/ 2/94

Fluid Loss During Drilling ‘ gallon:
Water Removed During Development Q. gallon:
Static Depth to Water 2 __feetbelow M.P
Pumping Depth to Water 1 __feetbelowM.P
Pumping Duration _4r>+al £ 1 hours _
Yield O.R3S _gpm Date MQ_C{
Specific Capacity gpm/ft

Well Purpose _ Y\ ey f‘(";) (Jely

Remarks. Moo ¥Nar ol el we\ise s

. H/‘f‘( cAncc san u\mn
]

AL E {

Poic_(2loye ( L o
s . 25 \
Preparedby _.. =¥ ; Vot ot ek

Southpnnt 871776



ARCADIS
Sample/Core Log

—. Boring/Well  MW-53D Project/No. NJ000389.0007.0007 Page 1 of 1
Site Orilling Drilling
Location Harriman, New York Started 10/29/1999  Completed 11/2/1999
Type of Sample/
= Total Depth Drilled 58 Feet Hole Diameter 2 inches Coring Device Split Spoon
B Length and Diameter
_q of Coring Device 2'x2" Sampling Interval continuous
= Land-Surface Elev. . feet DSurveyed DEstimated Datum
= Drilling Fluid Used NA Drilling Method Direct Push
L Drilling
Contractor CT&E Driller Helper
Prepared ' Hammer Hammer
By see note Weight NA Drop NA ins.
Sample/Core Depth
(feet below land surface) Core Core
Recovery  Interval
From To (feet) (feet) Sample/Core Description
’; 3 3.5 SILT; trace Gravel, light brown
= 4 6 Silty Fine SAND, light brown
_ 6 8 SILT; trace Sand, light brown
. 8 10 Silty CLAY, greenish grey
= 10 12 Silty CLAY, greenish grey
. 12 14 Silty CLAY, greenish grey
“ 14 16 Silty CLAY, greenish grey
~: 16 18 Silty CLAY, greenish grey
- 18 20 No Sample
E 20 22 Silty CLAY, greenish grey
= 22 24 Silty CLAY, greenish grey
. 24 26 Silty CLAY, greenish grey
26 28 Silty CLAY, greenish grey
- 28 30 SILT/Very Fine SAND, light brown
= 30 32 Silty CLAY, greenish grey
| 32 34 Silty Very Fine SAND, light brown
- 34 36 Silty Fine SAND, light brown
36 |38 Silty Very Fine SAND, light brown
38 40 Silty Very Fine SAND, light brown
40 42 Silty Fine SAND,; trace C. Sand/F. Gravel (subangular-subrounded), light brown
. 42 44 : Silty Fine SAND; some C. Sand/F. Gravel (subangular-subrounded), light brown
E 44 46 Fine SAND; trace Silt, light brown
46 48 Fine SAND with Clay seem
‘ 48 50 Fine SAND
( 50 52 Silty Fine SAND
B 52 54 Silty Fine SAND
__. 54 56 Silty Fine SAND
L 56 58 SILT; trace Fine Sand, light brown

Note: Boring log based on sediment samples contained in labelled sampie jars found in March 2007 in building 85.


http://_NJ000389.0007.0007

jé : AW GERAGHTY

AV MILLER, INC.
? Ground-Water Consultants
{ =

p ) LAND SURFACE

drilled hole

/
;'\- __2_ inch diameter
/]

™~—Well casing,

Y
L/

inch diameter,
7 =1

A Backfill _
3d Grout Cereni

(B.slurry
O pellets

[

. Well Screen.
_ L) inch diameter
¢, 20 slot

/D Gravel Pack

Sand Pack
Formation Collapse

AT g

[LATELS

T
[

1
" ". G&M Form 05 5.87

I-

1o

Measuring Point is
Top of Well Casing
Unless Otherwise Noted.

"Depth Below Land Surface

WELL CONSTRUCTION LOG

(UNCONSOLIDATED)

Project N epeca. Inc. well _MW-352 D
Town/City _H-3(r\ & i

County o .'l‘n'f‘{'.':\ £ State___ AN
~

Permit No.
Land-Surface Elevation
andDatum ___ feet [ Surveyed

‘ O Estimated
Installation Date(s) ___10) !alQ [OG Yo Yals \115 K-‘!Ca
Drilling Method &L et Ackagct - -
Drilling Contractor ( T«= /
Drilling Fluid __&lu gl

Development Technique(s) and Date(s)

Jﬁlu,r‘.awelﬂ 200 Niroe i '\:.»". < ;’"{:i’i 4

Fluid Loss During Drilling ' gallon
Water Removed During Development A0 gallon
Static Depth to Water 1 feetbelow M.F
Pumping Depth to Water 12 feet below M.F
Pumping Duration 4 hours .
Yield L4 gpm Datei}iﬁﬂi’
Specific Capacity : gpm/it '

Well Purpose HC«"-.\,&;‘"(\{‘._C( Coely

Remarks

Prepared by T@X\ AN ] D? | & G'l T8 CLO

Southpnnt 87-1776
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

Boring/Well  MW-285

Project/No.  NJ000383.0005.0002 Page 1

Site
Location  Harriman, New York

of 1

Drilling Drilling
Started 1200- 7/31/00 Completed 1600- 7/31/00

Type of Sample/
~ Total Depth Drilled 13 Feet Hole Diameter 6 inches Coring Device Geoprobe
Length and Diameter '
of Coring Device 4'x2" Sampling Interval Continuous
Land-Surface Elev. 523 feet: Surveyed DEstimated' " Datum
Drilling Fluid Used None ) Drilling Method Hollow Stem Auger
Drilling
Contractor Summit, Inc. Driller Brandon Reed  Helper Russel
Prepared
By J. Guido
Sample/Core Depth
(feet below land surface)  Core
Recovery

From To (feet) Sample/Core Description*® PID (ppm)
0 4 2 0-2' Clayey Silt; brown and grey; little root and wood material. 0
4 8 4 0-2' Clayey Silt; brown and grey; little root; little Sand, fine; grey. 0

2-4' Clayey Silt; grey; some Gravel, fine; grey; little root. 0
8 12 2.5 0-2.5' Silt; grey. Groundwater at 8' bgs. 0

Refusal at 12' bgs with Geoprabe. Drilled down to 13' bgs with augers.

g:\aprojectMaybrook\fieldforms\merc-inv well logs\MW-28S



file://g:/aproject/Maybrook/fieldforrns/merc-inv

ARCADIS ceracHTY & MiLLER

Well Construction Log
(Unconsolidated)

it

W LAND SURFACE

NN A S S NN

SO NN N

T

“~— 6

driffed fole

\ Well casing,

2 inch diameter,
PVC Schedule 40

[JBackfit

Grout Type 1 Portland/Bentonite

inch diameter

05 ft*

Bentonite @slurry

25 ft* Dpellets

3 ftr
“Well Screen,
2 inch diameter
PVC , 20 slot

Gravel Pack
[x]sand Pack (#01)

Formation Collapse

Measuring Point is
Top of Well Casing
Unless Otherwise Noted.

* Depth Below Land Surface

Project NJ000389.0005.00002 well  MW-285

Town/City Harriman

County  Rockland State  NY

Permit No. NA

Land-Surface Elevation and Datum:

523.00 feet Surveyed
[ Estimated

Installation Date(s)  7/31/00

Drilling Method Hollow Stem Auger

Drilling Contractor ~ Summit, Inc.

Drilling fluid None

Development Technique(s) and Date(s)

7/31/00, Pump and surge.

Fluid Loss DurinQ Drilling N/A  gallons

Water Removed During Development 12 gallons
Static Depth to Water Not measured.  feet below M.P.

Pumping Depth to Water  Not measured.  feet below M.P.

Pumping Duration 1 hours
Yield <2.5 gpm Date 7/31/00
Well Purpose Observation well for erosion evaluation.

Remarks Well went dry while developing.

Prepared by J. Guido
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ARCADIS GERAGHTY & MiLLER
Sample/Core Log

Boring/Well _MW-295 Project/No.  NJ000389.0005.0002 Page 1 of 1

Site Drilling Drilling

Location  Harriman, New York Started 0830- 8/8/00 Completed 1100- 8/8/00

- : Type of Sample/

Total Depth Drilled 13 Feet Hole Diameter 6 inches Coring Device Geoprobe

Length and Diameter

of Coring Device . 4'x2° Sampling Interval Continuous

Land-Surface Elev, 524.54  feet Sdrveyed DEstimated Datum

.Dr'illing Fluid Used None Drilling Method Hollow Stem Auger

Drilling

- Contractor Summit, Inc. Driller Brandon Reed  Helper Russel

Prepared

By ). Guido

Sample/Core Depth

(feet below land surface}  Core

Recovery

From To (feet) Sample/Core Description* PID (ppm)

0 4 4 0-1' Silt; light brown; some Root material. 0
1-3.5' Silt; light brown. 0
3.5-4" Silt; grey, wet; some Gravel, fine to medium. 0

4 8 3 0-1' Silt; grey, wet. 0
1-3' Sand, medium; Gravel, fine to coarse; black, angular and well rounded. 0

8 12 4 0-1' Same as above. Saturated. 0
1-4' Silt; grey, some layers of brown. 0

12 14 1 0-0.5' Silty Clay; grey. 0
0.5-1' Silt; grey. ol
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, ‘t ARCADIS GERAGHTY & MILLER
Well Construction Log

l ‘ (Unconsolidated)
. ] At Project NJ000389.0005.00002 Well MW-2395
W LAND SURFACE .
%% Town/City _Harriman
3’ .
' / County  Rockland State  NY
‘ / / "™~— 6 inch diameter Permit No.
/ / drilfed hole
| Land-Surtace Elevation and Datum:
= / ,<\ 524.54 feet Surveyed
= / /| — Well casing, . [] Estimated
. / / 2 inch diameter, Installation Date(s)  8/8/00
o / PVC Schedule 40
] Drilling Method Hollow Stém Auger
- / JBackfil
/ 'GroutDlpe 1 Portland/Bentonite Drilling Contractor  Summit, Inc.
/ / Drilling Fluid None
[® 0.5 ft*
- Development Technique(s) and Date(s)
Bentonite Eslurry
25 ft* Dpellets 8/8/00, Pump and surge.
@
Fluid Loss During Drilling N/A  gallons
= 3 ft*
& Water Removed During Development 57.5 gallons
Static Depth to Water Not measured. feet below M.P.
3 Well Screen,
“j 2 inch diameter Pumping Depth to Water  Not measured. feet below M.P.
=4 PVC .20 slot
Pumping Duration 2.3 hours
r Yield 2.5 gpm Date 8/8/2000
i i /DGraveI Pack
Sand Pack (#01) Well Purpose Observation well for erosion evaluation.
’ i Formation Collapse
— i Remarks
13 > -
13 ft*

Top ot Well Casing

Measuring Point is
i Unless Otherwise Noted.

* Depth Below Land Surtace

Prepared by J. Guido
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

Boring/Well MW-305 Project/No.  NJ000389.0005.0002 Page 1 of 1
Site . Drilling Drilling
Location  Harriman, New York Started 1400-8/29/00 Completed 1530-8/29/00
Type of Sample/

Total Depth Drilled 12.5 Feet Hole Diameter 4 inches Coring Device Split Spoon Samples.
Length and Diameter
of Coring Device 2'x2" Sampling Interval Continuous
Land-Surface Elev. 524.21  feet Surveyed DEstimated Datum
Drilling Fiuid Used None Drilling Method Air Rotary
Drilling .
Contractor Kendrick Drilling . Driller Tom Kendrick Helper Doug
Prepared
By ). Guido -
Sample/Core Depth Time/Hydraulic
(feet below land surface)  Core Pressure or

' Recovery  Blows per 6
From To (feet) Inches Sample/Core Description* . PID (ppm)
0 2 1.8 3-4-5-6 0-1.8' Silty Sand, fine; light brown; some Sand, medium; grey; some 0

root material.

0.5-0.7' Silty Sand, fine; grey.

0.7-1' Sand, medium to coarse; some Silt; grey.

1-2' Silty Clay; grey.

2 4 1.5 5-6-7-6 0-0.7' Same as above. 0
0.7-1.0' Clay, grey. 0

1.0-1.5' Sand, fine; little Wood; little Clay; dark brown to grey, wet. 0

4 6 1.5 3-4-5-9 0-1.0' Sand, fine; some Gravel, medium; little wood; grey, saturated. 0
1-1.3' Sand, medium; some Gravel, medium to fine; grey. 0

1.3-1.5' Sand, medium; some Gravel, coarse to fine; little Clay; grey. 0

6 8 0.5 16-13-6-4 |0-0.5' Sand, medium to fine; grey. 0
8 10 2 7-97-9_ [0-0.5' Same as above. 0
0

0

0

0

10 12 1 10-9-10-6 |0-1' Silty Clay, grey; intermittent 4" Sand, fine layers.
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ARCADIS ¢

ERAGHTY & MILLER

Well Construction Log

(Unconsol

-

idated)

X

W LAND SURFACE

~ N
o~ SN

NN NN

™~ 6 inch diameter
drilled hole

— Well casing,

2 inch diameter,
PVC Schedule 40

d
ZAN
Y
/

l‘ [ JBackfi

Grout Type 1 Portland/Bentonite

slurry
Dpellets

4~ Well Screen,
q 2 inch diameter
PVC , 20 slot

DGravel Pack

&—IX]sand pack (#01)

Formation Collapse

H o125 fi=

125  ft*

Measuring Point is
Top of Weli Casing
Unless Otherwise Noted.

* Depth Below Land Surface

Project  NJ000389.0005.00002 Well  MW-30S

Town/City Harriman

County  Rockland State  NY

Permit No.

Land-Surface Elevation and Datum:

524.21 feet Surveyed

[] Estimated
Installation Date(s)  8/29/00
Drilling Method Air Rotary
Drilling Contractor  Kendrick Drilling
Drilling Fluid None
Development Technique(s) and Date(s)
9/1/00, Pump and surge.
Fluid Loss During Drilling N/A  gallons
Water Removed During Development 90 gallons
- Static Depth to Water 5.96 feet below M.P.
Pumping Depth to Water 7.7 feet below M.P.
Pumping Duration 1 hours
Yield 2 gpm Date 9/1/2000
Well Purpose Observation well for erosion evaluation.
Remarks
7
Prepared by J. Guido
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ARCADIS 6erAGHTY & MILLER
: Sample/Core Log
L.
.ﬁ. Boring/Well  MW-31S Project/No. Nepera, Inc/ NJ000O389.0005.0002 Page 1 of 1
[ Site Drifling Drilling
Location  Harriman, New York Started 8/29/00; 1100 Completed 8/29/00; 1230
- ' Type of Sample/
Total Depth Drifled 12.5 Feet Hole Diameter 4 inches Coring Device Split Spoon Samples
- Length and Diameter
— of Coring Device 2'x2" Sampling interval Continuous
c ' Land-Surface Elev. 522.13  feet Surveyed DEstimated ) Datum
- Drilling Fluid Used None ‘ Drilling Method  Air Rotary -
— Drilling .
- Contractor Kendrick Drilling Driller Tommy Kendrick Helper Doug
Prepared
h By - J. Guido
-
Sample/Core Depth Time/Hydraulic
—~ (feet below land surface)  Core Pressure or
Recovery  Blows per 6
=2 From To . (feet) Inches Sampte/Core Description* PID (ppm)
0 2 0.5 1-2-3-4 0-0.5' Silty Clay; some Sand, fine; little root material; brown, 0
2 4 0.5 4-6-16-24 0-0.5' Sand, medium to fine; some Gravel, coarse to medium; grey 0
and brown.
4 6 0.5 16-16-16-11 [0-0.3' Sand, medium to fine; some Gravel, coarse to medium,; little 0
root material; little Silt; grey, brown and tan; 1" Silty Sand spot; red.
0.3-0.5' Gravel, medium to fine; Sand, medium to coarse; grey, wet 0
at6'.
6 - 8 0.2 ~  [8-9-10-16  |0-0.2' Clayey Silt; little Gravel, fine; grey. 0
8 10 1.3 9-10-10-10 |0-1.3" Silty Clay, grey; silt fining downwards; trace Gravel, medium; 0
grey.
10 12 1.2 8-9-10-10 0-1.2' Same as above. 0
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ARCADIS GeraGHTY & MILLER

Well Construction Log

{Unconsolidated)
At Project NJ000389.0005.00002 Well MW-31S
W LAND SURFACE
r{ / Town/City Harriman
L / County  Rockland State  NY
N :
/ / "~ 6 inch diameter Permit No.
drilled hole
Land-Surface Elevation and Datum:
. A /| '<\_ ' 522.13 feet Surveyed
; 4 Well casing, " [ Estimated
4 2 inch diameter, Installation Date(s)  8/29/00
PVC Schedule 40
Drilling Method Air Rotary
l‘ [(Jsackfil
Grout Type 1 Portland/Bentonite Drilling Contractor ~ Kendrick Drilling
Drilling Fluid None
0.5 ft*
: Development Technique(s) and Date(s)
i Bentonite E(]slurry
2 ft* Dpellets 9/1/00, Pump and surge.
Fluid Loss During Drilling N/A__gallons
25  ft*
Water Removed During Development 27 gallons
Static Depth to Water 7.06 feet below M.P.
—Well Screen,
2 inch diameter Pumping Depth to Water 15 feet below M.P.
PVC , 20 slot
Pumping Duration 2.5 hours
Yield <0.5 gpm Date 9/1/2000
DGraveI Pack
— Sand Pack (#01) Well Purpose Observation well for erosion evaluation.
Formation Collapse
Remarks
12.5
125 it*
Measuring Point is
Top ot Well Casing
Unless Otherwise Naoted.
* Depth Below Land Surface Prepared by J. Guido
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ARCADIS GERAGHTY & MiLLER

Sample/Core Log

Boring/Well MW-325 Project/No. Nepera, inc/ NJO00389.0005.0002 Page 1 of 1
Site Drilling Drilling
Location  Harriman, New York Started 6/11/02; 1100 Completed 6/11/2002
Type of Sample/

Total Depth Drilled 16 Feet Hole Diameter 5 inches Coring Device Mud Rotary
Length and Diameter
of Coring Device Sampling Interval
Land-Surface Elev. feet DSurveyed Estimated Datum
Drilling Fluid Used Bentonite/water Drifling Method  Air Rotary
Drilling
Contractor Kendrick Drilling Driller Tom Kendrick  Helper Don
Prepared
By G. Horn
Sample/Core Depth Time/Hydraulic
(feet below land surface)  Core Pressure or

Recovery  Blows per 6
From To (feet) Inches Sample/Core Description* PID (ppm)
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ARCADIS cay

Well Construction Log
(Unfgnsolidated)

2

LAND SURFACE
T———————

~

" 5
- drilled hole

\— Well casing,

2 inch diameter,
PVC Schedule 40

[JBackfin
, Groul Type 1 Portland/Bentonite

inch diameter

N

NN K

[intonite Eslurry

Project N1000389.0009.00036 Well  Mw-32

Town/City Harriman

County Orange State Ny

Permit No.

Land-Surface/Measuring Point Elevation and Datum:

527.31/526.83 feet [x] Surveyed
———2¢/.31/52683

D Estimated
Installation Date(s) 6/10/2002

Drilling Method Mud Rotary

Drilling Contractor Kendrick Drilling

Drilling Fluid Bentonite/water

Development Technique(s) and Date(s)

L5 fi* pellets centrifugal pump 6/20/02
s f ] Lentrifugal pump 6/20/02
] —ft*
] Water Removed During Development 30 gallons
=
N Static Depth to Water 7.06 feet below M.p.
- _V\'éen
- iv‘\‘meter Pumping Depth to Water ~10 feet below M.p.
— slot
Pumping Duration 1 hours
_—
Yield 0.5 gpm Date 6/20/2002
/D Gra
. .
,4 . San Nn) Well Purpose Monitoring Wel}
: \DForm;
se
15.8 ft* ’ Remarks  well installed as flushmount
16 ft*
Measuring Poini
Top of Well Cqst
Unless Otherwise
* th Below Le
Dep Prepared by G. Horn

. \fieldforms\merc-inv
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

Boring/Well MW-33

Site

Project/No. Nepera, Inc/ NJ000389.0009.00037 Page 1 of 1
Drilling Drilling
Location  Harriman, New York Started Completed 8/30/2002
Type of Sample/
Feet Hole Diameter 4 inches Coring Device Mud Rotary/ Split Spoon

Total Depth Drilled 19

Length and Diameter
of Coring Device

2 ft. long, 2 in. diameter,

Land-Surface Elev.

Drilling Fluid Used

Estimated

feet DSurveyed

Bentonite/water

Sampling Interval

Datum

Drilling Method ~ Air Rotary

Drilling
Contractor Kendrick Drilling Driller Tom Kendrick Helper Don
Prepared
By T. Lehman
Sample/Core Depth Time/Hydraulic
(feet below land surface)  Core Pressure or
: Recovery  Blows per 6
From To (feet) Inches Sample/Core Description* PID (ppm)
0 2 1 0.0-0.5 Asphalt, rocks.
0.5-1.0 Sandy Silt, Medium to Fine; Grey.
2 4 1.5 0.0-0.5 Silt, Fine; Black, dry.
0.5-1.0 Sandy Silt, Fine; Grey, dry.
1.0-1.5 Clay; Grey, moist, odors.
4 6 1 0.0-1.0 Clay; Yello-grey, moist, slight odor.
6 8 1.5 0.0-0.5 Clay; Yellow-grey, very moist.
0.5-1.5 Clay; Yellow-grey, slightly moist.
8 10 0.7 0.0-0.7 Clay; Grey, slightly moist, no adors.
10 12 1.5 0.0-0.5 Clay, Dark grey, wet.
0.5-1.5- Clay; Yellow-grey, moist.
12 15 2 0.0-2.0 Sand, Fine to Medium; Rounded, saturated, grey.
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ARCADIS G&M

Well Construction Log
(Unconsolidated)

LAND SURFACE

~
SN

NN AN
<

AN

"~ 4 inch diameter
drilled hole
\— Well casing,
2 inch diameter,

PVC Schedule 40

[ JBackfin

Grout Txg. e 1 Portland/Bentonite

LI I LI

Bentonite IE slurry

2 ft* Dpellets

4 —well Screen,

2 inch diameter
PVC 20slot

I_—_]Gravel Pack
Sand Pack (#01)

| |Formation Collapse

19 #*
19 >

Measuring Point is
Top ot Well Casing
Unless Otherwise Noted.

* Depth Below Land Surface

Project  NJ000389.0009.00037 Well  MW-33

Town/City Harriman

County  Orange State  NY

Permit No.

Land-Surface/Measuring Point Elevation and Datum:

536.38 feet E] Surveyed

] Estimated

Installation Date(s) 8/30/2002

Drilling Method Mud Rotary

Drilling Contractor ~ Kendrick Drilling

Drilling Fluid Bentonite/water

Development Technique(s) and Date(s)

Submersible Pump 9/5/02

Water Removed During Development __ 25 agallons
Static Depth to Water 14.16  feet below M.P.
Pumping Depth to Water 18.5 feet below M.P.
Pumping Duration 1 hours

Yield 0.5 gpm Date 9/5/2002
Well Purpose Monitoring Well

Remarks Well installed as flushmount

Measured depth trom top of riser - 18.58°.

Prepared by G. Horn
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

Boring/Well Mw-34 Project/No.

Site i
Location  Harriman, New York

Nepera, Inc/ NJ000389.0009.0037

of 1

Total Depth Drilled 19 Feet

Length and Diameter
of Coring Device

2 ft. long, 2 in. diameter.

Drilling Drilling
Started Completed
Type of Sample/
Hole Diameter 5 inches Coring Device

Sampling Interval

Mud Rotary/ Split Spoon

Land-Surface Elev. feet DSurveyed Estimated
Drilling Fluid Used Bentonite/water Drifling Method  Air Rotary
Drilling
Contractor Kendrick Drilling Driller Tom Kendrick
Prepared
By T. Lehman
Sample/Core Depth Time/Hydraulic -~
(feet below land surface)  Core Pressure or
Recovery  Blows per 6 ’

From To (feet) Inches Sample/Core Description* PID (ppm)
0 2 1 0.0-0.5 Asphalt; some Gravel; some Silt; black, dry.

0.5-0.75 Clay; Green, dry.

0.75-1.0 Clay; Black, dry.
2 4 1 0.0-0.5 Clay; some Gravel, Medium; Black, dry, andgular.

0.5-1.0 Clay; some Gravel, Fine; Black, dry, rounded, odor.
4 6 0.1 0.0-0.1 Clay; some Gravel, Medium; Black, wet, angular, odor.
6 8 1 0.0-0.5 Asphalt.

0.5-1.0 Clay; Green-grey, saturated, odor.

Groundwater encountered at 5.8 ft. bls..

8 10 1.5 0.0-0.5 Gravel, Medium to Coarse; anguilar.

0.5-1 Clay; Green-grey, moist, odor.
10 12 0
13 15 2 0-2 Clay; some Silt; grey, wet, odor.
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7 ARCADIS cam
g . Well Construction Log
A (Unconsolidated)
Project NJ000389.0009.00036 Well MW-34
LAND SURFACE
/| Town/City _Harriman
L j
/ County  Orange State  NY
- /- 4 inch diameter Permit No. '
drilled hole
Land-Surface/Measuring Point Elevation and Datum:
4 ’4\ ' 534.48 feet  [x] Surveyed
/ — Well casing, D Estimated
; / 2 inch diameter, Installation Date(s) 8/30/2002

/ PVC Schedule 40

Drilling Method Mud Rotary

" DBackﬁII

Grout Type 1 Portland/Bentonite Drilling Contractor  Kendrick Drilling

Drilling Fluid Bentonite/water

Development Technique(s) and Date(s)

@slur&

Dpellets Submersible pump 9/5/02
4 fr*
Water Removed During Development 20 gallons
Static Depth to Water 8.08 feet below M.P.
—Well Screen,
2 inch diameter Pumping Depth to Water 18.25  feet below M.P.
PVC 20 slot
Pumping Duration 1 hours
Yield 0.75 gpm Date 9/5/2002
D Gravel Pack

°< Sand Pack (#01) Well Purpose Monitoring Well

Formation Collapse

Remarks Well installed as flushmount.

19  tt*
Measured depth trom top ot riser - 18.58".

19t~

Measuring Point is
Top ot Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface Prepared by G. Horn

g:\Aproject\Maybrook\fieldforms\ -inv well logs\MW-34-const.
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Land-Surface Elev.

Drilling Fluid Used

feet

) ARCADIS cam . )‘
> “INLAN w =
} . Sample/Core Log
r“': ' ‘
j Boring/Well  B-1 Project/No. NJ000383.0009.00039 Page 1 of 1
i ' Site Drilling Drilling
— Location Harriman Site Started 11/19/2003  Completed * 11/19/2003
i
' } . Type of Sample/
l Total Depth Drilled 25 Feet Hole Diameter 4" inches Coring Device Split Spoon
i Length and Diameter
: of Coring Device 4" X2 Sampling Interval cont. feet
A DSurveyed ' DEstimated Datum

Drilling Method

Mud Rotary

Drilling .
Contractor  Kendrick Enterprises LLC Driller Tom Helper Danny
Prepared Hammer Hammer
By E. Wright Weight 300 lbs. Drop . ins.
Sample/Core Depth Time/Hydraulic
(feet below land surface) Core Pressure or
Recovery  Blows per 6
From To (feet) Inches _ Sample/Core Description
0 2 1.4 |2-2-4-2 0-0.2' Topsoil, organics, black.
0.2-1.4' CLAY; little Silt; Varves present, grey to brown.
2 4 16 |4-5-5-8 0-0.3' CLAY; little Silt; Grey to brown.
0.3-1.6' SILT; some Clay; grey to brown.
4 6 1.4 |6-5-6-5 SILTY CLAY; Compact, medium moisture, grey to brown.
6 8 20 [3-4-34 CLAY; little Silt; Saturated, grey.
8 10 1.5 |3-3-3-4 CLAY; little Silt; Finely stratified, saturated, grey.
1o 12 A 20 |1-2-2-1 0-1.0' CLAY; little Silt; Saturated, grey.
| 1.0-1.5' SILT; Saturated, grey.
1.5-2.0' CLAY; little Silt; Saturated, grey.
12 . 14 1.7 |8-10-5-7 0-1.5° SILT; Homogenous, saturated, grey.
. 1.5-1.7' SAND, Fine; some Silt; Saturated,‘ grey. _
14 16 1.4 ]18-37-15-12 GRAVELY SAND, Fine to Medium; Angular to Sub-angular, saturated, grey.
16 17 Boulder/Cobble. 4
17 19 1.1 12-7-8-8 SAND, Fine to Medium; and Gravel, Fine to Medium; Angular, saturated,
grey.
19 21 0.8 |10-31-24-24 | SANDY GRAVEL, Fine to Coarse; Angular, saturated, grey.
21 23 0.8 }18-24-18-20 ' SANDY GRAVEL; Same as above.
23 25 0.5 |36-30-20-19 | 0-0.3' Same as above.
0.3-0.5' SILTY SAND, Fine to Medium; little Gravel, Fine; Saturated, grey.
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ARCADIS cam W /5<
Sample/Core Log
Boring/Well  B-2 Project/No. NJ000389.0009.00039 Page 1 of 2
Site ! Drilling Drilling
Location Harriman Site Started 11/19/2003 Completed 11/20/2003
Type of Sample/
Total Depth Drilled 35 Feet Hole Diameter 4* inches Coring Device Split Spoon
Length and Diameter
of Coring Device 4" X 2' Sampling Interval cont. feet
Land-Surface Elev. feet I:ISurveyed DEs.timated Datum
Drilling Fluid Used brilling Method Mud Rotary
Drilling
Contractor Kendrick Enterprises LLC Driller Tom Helper Danny
Prepared » Hammer Hammer
By E. Wright Weight 300 Ibs. Drop 30 ins.
Sample/Core Depth Time/Hydraulic
(feet below land surface)} Core Pressure or
Recovery  Blows per6
From To (feet) Inches Sample/Core Description
0 2 09 [1553-2 | 0-0.3 Asphalt
0.3-0.8' GRAVELY SAND, Fine to Coarse; little Silt; Angular, saturated,
perched watertable, brown.
0.8-0.9' CLAY; little Silt; Compact, brown to hlack. At 0.85'-0.9', Clay
layer, white.
2 4 03 |2-2-2-1 SANDY GRAVEL, Fine to Coarse; little Silt; Angular, saturated, brown.
4 6 2-1-1-0 No Recovery. No B-2, $-3 sample taken.
6 8 1.0 [1-1-1-1 CLAY; Saturated, grey- dark grey.
8 10 1-0-1-0 No Recovery. No B-2, S-5 sample taken.
10 12 1.3 }5-6-7-6 CLAY; little Silt; Saturated, compact, light grey.
12 14 0.2 {7-8-8-8 SILT, some Gravel, Fine to Medium; Angular to Sub-angular,
saturated, grey.
14 16 1.5 ]4-6-5-6 SILT; and Sand, Fine; Grey to green.
16 18 1.7 |6-6-6-6 SILT; and Sand, Fine; Grey to green.
18 20 1.5 [4-5-4-3 Same as above.
20 22 2.0 |4-3-3-2 SILT; and Sand, Fine to Coarse; Gravel, Fine at the tip; Grey to green.
22 24 : 1.5 8-6-37-33 0-1.0' SILT; and Sand, Fine.
1.0-1.5' SAND; and Gravel.
24 . 26 1.0 {12-10-11-13 GRAVELY SAND, Fine to Coarse; some Silt.
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1 ARC ADIS oM
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ARCADIS GERAGHTY & MILLER
Sample/Core Log (Cont.d)

Boring/Well B-3 Page 2 of 2

Prepared by E. Wright

Sample/Core Depth Time/Hydraulic

(feet below land surface) Core Pressure or

Recovery  Blows per 6

From To (feet) Inches Sample/Core Description

24 26 0.5 |]6-20-10-8 Same as above.

26 28 1.0 [16-10-12-14 § 0-0.3' Same as above.
0.3-1.0' SAND, Medium to Coarse; little Gravel, Fine; Saturated, grey.

28 29 Cobble/Boulder.

29 31 1.2 ]16-17-35-28 | SAND, Fine to Coarse; some Gravel, Fine to Coarse; Angular, saturated,
grey. ‘ |

31 32 Cobble/Boulder.

32 34 1.3 [28-26-28-21 | SAND, Very Fine to Coarsé; little Gravel, Fine to Coarse, little Silt;

Angular, saturated, grey with brown streaks.

G:\Apraject\Maybrook Trust\field forms\1103 well logs
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ARCADIS cam

Sample/Corelog  “ 7/ w -37
Boring/Well B-4 Project/No. NJ000389.0009.00039 Page 1 of 1
Site Drilling Drilling
Location Harriman Site Started 11/24/2003 Completed 11/24/2003
Type of Sample/
Total Depth Drilled 24 Feet Hole Diameter  4° inches Coring Device Split Spoon
Length and Diameter '
of Coring Device 4" X2' Sampling Interval cont. feet
Land-Surface Elev. feet DSurveyed DEstimated Datum

Drilling Fluid Used

Drilling Method Mud Rotary

Drilling

Contractor  Kendrick Enterprises LLC Driller Tom Helper Danny

Prepared Hammer Hammer

By E. Wright Weight 300 Ibs. Drop 30 ins.

Sample/Core Depth Time/Hydraulic

{feet below land surface)  Core Pressure or

Recovery  Blows per 6

From To (feet) inches Sample/Core Description .

0 2 . 0.7 [42-5-4-3 0-0.3" Asphalt
0.3-0.7* SANDY SILT; little Gravel, Fine to Medium; little Clay;
Angular, brown.

2 |4 0.2 |2-2-1-1 Same as above, high moisture.

4 6 0.4 |1-0-0-1 Same as above, saturated.

6 8 0.3 |2-2-3-3 0-0.2' Same as above.
0.2-0.3' CLAY; little Silt; Saturated, grey.

8 10 1.3 |8-8-9-6 SILTY CLAY; Saturated, slight odor, grey.

10 12 1.4 }7-5-12-16 0-0.9' SILT, little Clay; Grey.
0.9-1.4' SANDY GRAVEL, Fine to Coarse; little Silt; Angular, slight odof,
grey-brown.

12 14 0.7 121-20-25-25 | Same as above, slight odor, grey-brown.

14 16 1.2 ]18-15-17-20 | SANDY GRAVEL, Fine to Coarse; little Silt; Angular, brown.

16 18 1.3 |10-11-12-18 | Same as above.

18 20 1 1.1 17-22-31-40 GRAVELY SAND, Fine to Coarse; trace Silt; Angular, broWn.

20 22 » 1.0 |17-22-28-28 SANDY SILT, Very Fine to Medium; little Gravel, Fine to Coarse;
Angular, grey-brown. '

22 24 1.3 - ]21-21-31-21 SILTY SAND, Very Fine to Coarse; trace Gravel, Fine to Medium;
Angular, grey. |

G:Mproject\Maybrook-Trust\field forms\1103 well logs
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

Boring/Well OW-6 Project/No. NJ000389.0005.0002 Page 1 of 1
Site Drilling Drilling
Location  Harriman, New York Started 0930-8/7/00 Completed 1130-8/7/00
Type of Sample/
Total Depth Drilled 30 Feet Hole Diameter 6 inches Coring Device Geoprobe
Length and Diameter
of Coring Device 4'x2" Sampling interval Continuous
Land-Surface Elev. feet DSurveyed DEstimated Datum
Drilling Fluid Uéed None Drilling Method Hollow Stem Auger
Drilling .
Contractor Summit, Inc. Driller Jeff Marchesani Helper Russel
Prepared
By - J. Guido
Sample/Core Depth
(feet below land surface)  Core
Recovery

From To (feet) " Sample/Core Description* PID (ppm)
0 4 3 0-1.5" Fill. 0

1.5-3' Silt; greenish grey with brown layers; some Root material; little Clay; 0

little Gravel, fine; grey. Moist at 3".

0.4-0.5' Sand, fine; greenish brown.

4 8 1 | 0-1' Clay; green. Saturated at 7'. 0
8 12 3 0-1' Silty Clay; brown, some grey layers. 0
1-3' Silty Clay; greyish green, some brown layers. 0

112 16 2 0-2' Silty Clay; greyish green; some layers of Silty Sand, fine; grey. 0
16 20 1 0-1' Clay; greyish green; trace Gravel, fine. 0
20 24 0.5 0-0.4' Clay; greyish green; some Gravel, fine. 0
0

0

24 28 0.8 0-0.8' Sand, fine; greyish green.

g:\aproject\Maybrook\fieldforms\biosparge well logs.xIs\OW-6
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ARCADIS GERAGHTY & MILLER

Well Construction Log
{(Unconsolidated)

\y  LAND SURFACE

’

6 inch diameter
drmegmole

\_ Well casing,

2 inch diameter,
PVC Schedule 40

'DBackfill

NX]Grout Type 1 Portland/Bentonite

. S S SN SIS

16 ft*

DS N S NSNS SN SN S

] Bentonite slurry

18 ft* Dpellets

20 ft*

N

+} “Well Screen,
2 inch diameter
PvC , 20 slot

Yield - 25 gpm Date 8/8/00
/DGravel Pack
¥Sand Pack (#01) Well Purpose Observation well for biosparge test.
Formation Collapse
Remarks
30 ftr
Ir 30 ft+
Measuring Point is
Top of Well Casing
Unless Otherwise Noted.
* Depth Below Land Surface Prepared by J. Guido.
g:\AprojectiMaybrook\fiel \biosparge well logs.xs\OW-6 const.

Project NJ000389.0005.00002 Well Oow-6
Townv/City Hariman
County Rockland State  NY
Permit No. NA
Land-Surface Elevation and Datum:
feet D Surveyed

[[] Estimated
Instailation Date(s)  8/7/00
Drilling Method Hollow Stem Auger
Drilling Contractor Summit, Inc.
Drilling Fiuid - None
Development Technique(s) and Date(s)
8/8/00, Pump.and surge.
Fluid Loss During Drilling N/A  gallons
Water Removed During Development 67.5 gallons
Static Depth to Water Not measured.  feet below M.P.

Pumping Depth to Water ~ Not measured.

Pumping Duration 05 hours

feet below M.P.
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

Boring/Wel ow-7 Project/No.  NJ000389.0005.0002 Page 1 of 1

Site Drilling Drilling

Location  Harriman, New York Started 1220- 8/7/00 Completed 1530- 8/7/00

Type of Sample/

Total Depth Drilled 30 Feet Hole Diameter 6 inches Coring Device Geoprobe

Length and Diameter )

of Coring Device 4'x 2" Sampling Interval Continuous

Land-Surface Elev. feet DSurveyed DEstimated Datum

Drilling Fluid Used None Drilling Method Hollow Stem Auger

Drilling

Contractor Summit, inc. Driller Jeff Marchesani Helper Russel

Prepared

By J. Guido

Sample/Core Depth

(feet below land surface} ~ Core

Recovery

From To (feet) Sample/Core Description* PID (ppm)

0 4 3 0-1.5' Fill consisting of Sand, medium; Gravel, fine to medium; grey. 0
1.5-3' Sand, fine to medium; some Silt; some Gravel, medium; greyish green. 0
Wet at 1.5

4 8 - 14 0-1' Same as above. 0
1-2' Sand, medium; Gravel, fine to medium; greyish green. 0
2-4' Silty Clay; greyish green, some grey layers. 0

8 12 3 0-3' Same as above. Saturated at 10°.. 0

12 16 3 0-3' Sitty Clay; greyish green; some Gravel, fine; black and grey. 0

16 20 0.5 0-0.5' Same as above. 0

20 24 2 0-2' Silty Clay; greyish green, very saturated; some Gravel, 0
fine; black and grey.

24 28 3 0-2.5' Silty Sand, fine to medium; greyish green, layers of brown and dark grey. 0
2.5-3' Silt; brown. 0

28 32 2 0-2' Same as above. 0

g:\Aproject\Maybrook Trast\fieldforms\biosparge well logs.xis\OW-7
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ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

_1

Tt

\y * LAND SURFACE

NN S N AN AN
NSNS S NSNS

SN

BN

"~ 6 inch diameter
difegnole

\ Well casing,

2 inch diameter,
PVC Schedule 40

[]ackfin

Grou Type 1 Portland/Bentonite

16 ft*

B Bentonite slurry

18 ft* Dpellets

1 20 #e

—Well Screen,
2 inch diameter
- pvC , 20 slot

Gravel Pack

—]X]sand Pack (#01)

Formation Collapse

N

30 ft*

Measuring Point is
Top of Well Casing
Unless Otherwise Noted.

* Depth Below Land Surface

g:\AprojectiMayb

Project  NJ000389.0005.00002 Wel  OW-7
Town/City Harriman
County  Rockland State  NY
Permit No. NA
tand-Surface Elevation and Datum:

feet D Surveyed

D Estimated

Installation Date(s)  8/7/00
Drilling Method Hollow Stem Auger
Drilling Contractor ~ Summit, Inc.
Drilling Fluid None
Development Technique(s) and Date(s)
8/8/00, Pump and surge.
Fluid Loss During Drilling N/A  gallons
Water Removed During Development 110 gallons
Static Depth to Water Not measured feet below M.P.

Pumping Depth to Water ~ Not measured

feet below M.P.

Pumping Duration 1.5 hours

Yield 2-2.5 gpm Date 8/8/00
Well Purpose Observation well for biosparge test.
Remarks

Prepared by J. Guido

fdf b well logs.xis\OW-7-const.,
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

Boring/Wel BS-1 Project/No.  NJ000389.0005.0002 Page 1 of 1
Site Drilling Drilling
Location  Harriman, New York Started 1400- 8/7/00 Completed 1300- 8/8/00
Type of Sample/
Total Depth Drilled 30 Feet Hole Diameter 6 inches Coring Device Geoprobe
Length and Diameter
of Coring Device 4'x2°" Sampling Interval Continuous
Land-Surface Elev. feet DSurveyed DEstimated Datum
Drilling Fluid Used None Drilling Method Hollow Stem Auger
Drilling
Contractor Summit, Inc. Driller Jeff Marchesani Helper Russel
Prepared
By J. Guido
Sample/Core Depth
(feet below land surface)}  Core
Recovery
From To (feet) Sample/Core Description* PID {ppm)
0 4 35 0-1.5' Fill. 0
1.5-3.5' Silt; dark grey; some Gravel, fine; some Clay; some Root. 0
4 18 1.5 0-1.5' Clay; greyish green, some grey layers; trace Silt. 0
8 12 2 0-1' Silty Clay; brown; some Gravel, fine. 0
1-2' Clay; grey; trace Silt. 0
12 16 3 0-3' Silty Clay, trace Sand, fine; grey. 0
16 20 1 0-1' Clay; greyish brown; some Gravel, fine; black; trace Silt; very saturated. 0
20 24 1 0-0.7' Same as above, very saturated. 0
0.7-1* Sand, fine; some Clay; grey. 0
24 28 " los 0-0.5' Silty Sand, fine; brown, grey and black. 0

Could not obtain sample past 28' because hole would cave in.

g:\aproject\Maybrook Trust\fieldforms\biosparge well logs.xis\BS-1
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ARCADIS GeraGHTY & MiLLER
N Well Construction Log
. {Unconsolidated)
— I 1 Project  NJ000389.0005.00002 Well 851
; ) : \ LAND SURFACE

Town/City Harriman

/ / County  Rockland State  NY
1 / / ™ ¢ inch diameter Permit No. NA
; / / drilie €
' tand-Surface Elevation and Datum:
[ 4 ’< feet  [] Surveyed
/ / \_ Well casing, i D Estimated
— / / 1 inch diameter, Installation Date(s)  8/8/00
/ / PVC Schedule 40
Drilling Method Hollow Stem Auger
/ [ |Backiill
; Grou Type 1 Portland/Bentanite Drilling Contractor ~ Summit, Inc. y
/ Drilling Fiuid None

24 ft*

) Development Technique(s) and Date(s)
Bentonite slurry

26 ft* Dpellets Well not developed.

Fluid Loss During Drilling N/A  gallons

{“ 8 ftr

Water Removed During Development - gallons
— Static Depth to Water Not measured.  feet below M.P.
\—Well Screen,
: 1 inch diameter Pumping Depth to Water  Not measured.  feet below M.P.

PVC , 10 slot
Pumping Duration - hours

Yield - gpm Date --

B /DGraveI Pack

%Sand Pack (#01) Well Purpose Injection well for biosparge test.

Formation Collapse

Remarks

30 ft+

30 ft*

Measuring Point is
Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface Prepared by J. Guido

g:\Aproject\Maybraok\fieldf \bi well logs.xis\BS-1 const.

palg
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ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

T

LAND SURFACE

6 inch diameter
... Well casing,
4 inch diameter,

PVC Schedule 40

Project NJ000389.0005.00003

Well  VER-1

Town/City Harriman

County  Rockland

State  NY

Permit No. NA

Land-Surface Elevation and Datum:

feet

ftt

slurry

ft* Dpellets

Ho1a 0 i

\—Well Screen,

4 inch diameter
pvC ., 10 slot

g /[:IGraveI Pack

Sand Pack (#01)

Formation Collapse

Measuring Point is
Top of Well Casing
Unless Otherwise Noted.

* Depth Below Land Surface

Installation Date(s)  11/3/00

D Surveyed
(| Estimated

Drilling Method Hollow Stem Auger

Drilling Contractor ~ Kendrick Drilling

Drilling Fluid None

Development Technique(s) and Date(s)

Well nat developed.

Fluid Loss During Drilling

NA  gallons

Water Removed During Development

Static Depth to Water -

Pumping Depth to Water
Pumping Duration NA hours

Yield NA  gpm

NA  galions
feet below M.P.

feet below M.P.

Date NA

Injection well for vapor enhancement

Well Purpose

recovery.

Remarks

Prepared by J. Guido

g:\AprojecfMaybrook Trusi\fieldforms\SVE&VER well logs. xis\WWER-1 const,
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' ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

i

LAND SURFACE

4 inch diameter

2 inch diameter,
PVC Schedule 40

Project  NJ000389.0005.00003

Well  VER-3 &VER-2

Town/City Harriman

ft*

Wl Bentonite

slurry
Dpellets

12 ft*

e e

\‘Weli Screen,

2 inch diameter
PVC . 20 slot

/D Gravel Pack

Sand Pack §#01)

Formation Collapse

19  ft*

Measuring Point is
Top of Well Casing
Unless Otherwise Noted.

* Depth Below Land Surface

County  Rockland State NY
Permit No. NA
Land-Surface Elevation and Datum;
feet D Surveyed

D Estimated
Installation Date(s)  11/1/00
Drilling Method Drive and Wash
Drifling Contractor  Kendrick Drilling
Drilling Fluid None
Development Technique(s) and Date(s)
Well not developed.
Fluid Loss During Drilling NA  gallons
Water Removed During Development NA  gallons

Static Depth to Water -
Pumping Depth to Water -

Pumping Duration NA hours

feet below M.P.

feet below M.P.

Yield NA gpm Date NA
Well Purpose Observation well for vapor
enhancement recovery.

Remarks

Prepared by ). Guido

g:\Aproject\Maybrook\fisldforms\SVE&VER we!l logs. xIsS\VER-3-const.
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

Boring/Well VER-4 Project/No. NJ000389.0005.0003 Page 1 of 1
Site . Drilling Drilling
Location  Harriman, New York ) Started 11/1/00-0950 Completed 11/1/00-1100
[”" . ‘ Type of Sample/
| : Total Depth Drilled 19 Feet Hole Diameter 4 inches Coring Device Split Spoon
3 —_— —_—
Length and Diameter
- of Coring Device -  2'x2* Sampling interval Continuous
o Land-Surface Elev. feet DSurveyed DEstimated Datum
e Drilfing Fluid Used None Drilling Method Drive and Wash
!
! Drilling
Contractor Kendrick Drilling Driller T. Kendrick Helper Doug
. Prepared
i ; By ). Guido
I
— Sample/Core Depth Time/Hydraulic
I (feet below land surface) Core Pressure or
| Recovery  Blows per 6 )
’ From To (feet) Inches Sample/Core Description* PID (ppm)

0 0.5 drilled Concrete
5 7 0.5 2-1-13-15  10-0.5' Silt; little Wood; odor present, black, moist. _ 16

7 B 1.5 16-16-11-11 |0-1' Same as above./ 8

1-1.5’ Silt; some Clay; dark olive gray.

— 9 1" 1.5 9-13-15-12 |0-1.5' Clay; and Silt; trace Sand, medium; less than 1mm thick 10.8

layers; olive gray..

1 13 1.5 16-13-14-15 |0-0.4' Silt; and Clay; dark olive gray. 80-129

0.4-0.5' Gravel, medium; subangular, gray.

0.5-1.5' Silt; and Clay; trace Sand, fine; dark olive gray, and

‘ j’ little black specks.

i 13 15 1.5 16-20-8-21 |0-1.5' Clay; and Silt; frace Sand, fine; dark olive gray, moist, odor 80-170
,'—- present. _

‘ ’ 15 17 1.5 11-20-16-13 ]0-0.4' Clay; and Silt; little Sand, fine to medium; dark olive gray, 150-801

moist, odor present.

0.4-0.6' Gravel, medium to coarse; clive gray.

= 0.6-0.7' Sand, fine to medium; some Silt; some Clay; black.

T

0.7-1.5' Silt; and Clay; trace Sand, fine; dark olive gray; intermittent

— layers of Sand, fine to medium; black.

17 19 1.5 0-1.5" Silt; and Clay; dark olive gray. 20-40

NP
@

ORI,

g:\aprojectMaybrook\fieldforms\SVE&VER well logs. xis\VER-4
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ARCADIS GERAGHTY & MILLER

1 Well Construction Log
H
]

5. . (Unconsolidated)

Tt Project NJ000389.0005.00003 Well  VER-4
\y  LAND SURFACE

Town/City Harriman

i County Rockland State  NY
A N
" . 4 inch diameter Permit No. NA
¥
Land-Surface Elevation and Datum:
’ ; : feet D Surveyed
I Well casing, D Estimated
‘I { 2 inch diameter, Installation Date(s)  11/1/00
1 PVC Schedule 40
1 Drilling Method Drive and Wash

FA JBackiil

Drilling Contractor ~ Kendrick Drilling

Drilling Fluid None

frr

“ Development Technique(s) and Date(s)
1 Bentonite slurry

i 116 ft* Dpellets Well not developed.
i
|
@
v ; .
Fluid Loss During Drilling NA  galions
jf‘"; 130 ft*
i’ ; Water Removed During Development NA  gallons
. -
!
\ Static Depth to Water - feet below M.P.
— —Well Screen,
’ : 2 inch diameter Pumping Depth to Water - feet below M.P.
(‘ : PVC . 20 slot
Pumping Duration NA hours
. Yield NA gpm Date NA
{3
. Gravel Pack
: ; %Sand Pack (#01) Well Purpose Observation well for vapor enhancement
- y
A Formation Collapse recovery.
I
: i ! Remarks
) ! 18.1  ft*
. ] 185 ftr
P
)
Measuring Paint is
Top of Well Casing
Unless Otherwise Noted.
* Depth Below Land Surface Prepared by J. Guido

g\AprojactMaybrook\fieldforms\SVE&VER well logs.xISWER-4 const.
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ARCADIS GERAGHTY & MiILLER

Well Construction Log
{Unconsolidated)

T

\y  LAND SURFACE

6 inch diameter

— Well casing,

4 inch diameter,
PVC Schedule 40

ft*
3 il Bentonite slurry
25  ftr Dpellets
3 frr

—Well Screen,
4 inch diameter
PVC , 20 slot

/DGraveI Pack

"LiISand Pack (#01)

LA

Formation Collapse

Measuring Point is
Top of Well Casing
‘Unless Otherwise Noted.

* Depth Below Land Surface

Project NJ000389.0005.00003 Well SVE-1
Town/City Harriman
County Rockland State  NY
Permit No. NA
Land-Surface Elevation and Datum:

feet D Surveyed

| Estimated

Installation Date(s)  11/2/00
Drilling Method Air Rotary
Drilling Contractor  Kendrick Drilling
Drilling Fluid None
Development Technique(s) and Date(s)
Well not developed.
Fluid Loss During Drilling NA  gallons
Water Removed During Development NA  gallons

Static Depth to Water -

!

Pumping Depth to Water
Pumping Duration NA hours

Yield NA gpm

feet below M.P.

feet below M.P.

Date NA

Well Purpose Injection well.
Remarks
Prepared by ). Guido

g:\AprojectiMaybrook Trusi\fieldforms\SVESVER well logs.xIS\SVE-1 const.
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

Boring/Well SVE-4 Project/No. NJ000389.0005.0003 Page 1 of 1

Site Drilling Drilling ‘

Location  Harriman, New York Started 11/2/00-0855 Completed 11/2/00-1100

Type of Sample/

Total Depth Drifled 9 Feet Hole Diameter 4 inches Coring Device Split Spoon

Length and Diameter

of Coring Device 2'x2" o Sampling Interval Continuous

Land-Surface Elev. feet DSurveyed DEstimated Datum

Drilling Fluid Used None ' ' Drilling Method Drive and Wash

Drilling

Contractor Kendrick Drilling Driller -T. Kendrick Helper Doug

Prepared '

By ). Guido .

Sample/Core Depth Time/Hydraulic

(feet below land surface) ~ Core Pressure or

Recovery  Blows per6

From To (feet) Inches Sample/Core Description* : PID (ppm)

0 1 drilled 0-0.3" Asphalt. '
0.3-0.8' Concrete.

1 3 0.5 11-8-3-3 0-0.5' Fill consisting of Silt; some Gravel, fine to coarse; little Sand, 0-80-379
fine; black, strong odor present.

3 5 1.5 3-6-11-20  {0-1' Clay; and Silt; little Sand, fine; black and dark olive gray. ~ |60-100-170
1-1.5' Sand, fine to medium; little Gravel, fine; black.

5 7 1.2 3-10-12-16 |0-1.2' Sand, very fine; and Silt; black, moist, shiny, very strong 0-180
odor.

7 ] 1 11-10-12-12 |0-1' Silt; and Clay; olive gray, slight odor. . 20-33

g:\aproject\Maybrook Trust\fieldforms\SVE&VER well logs.xIs\SVE-4
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ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

Tt

\/  LAND SURFACE

1R

G &

i

4 inch diameter

oy

g R

TG
LS

d

Gr

ur g
it IV

v Well casing,

i f

[

2 inch diameter,
PVC Schedule 40
| |Backfill
| |Grout
ftt
Bentonite slurry
i 3 ft* Dpellets

- 35 ft*
—Well Screen,
2 inch diameter
PVC , 20 slot

i—{X]sand Pack (#01)

Formation Collapse

1 85 i+
85 ft*

Measuring Point is
Top of Well Casing
Unless Otherwise Noted.

* Depth Below Land Surface

Project  NJ000389.0005.00003

Well  SVE-2,3,84

Town/City Harriman

Pumping Duration NA hours

Yield NA  gpm

County  Rockland State  NY

Permit No. NA

Land-Surface Elevation and Datum:

feet D Surveyed
D Estimated

Installation Date(s)  11/2/00

Drilling Method Drive and Wash

Drilling Contractor  Kendrick Drilling

Drilling Fluid None

Development Technique(s) and Date(s)

Wells not developed.

Fluid Loss During Drilling NA gallons
" Water Removed During Development NA  gallons

Static Depth to Water - feet below M.P.

Pumping Depth to Water -~

. feet below M.P.

Date NA

"Well Purpose Observation wellS.
Remarks
J. Guido

Prepared by

g:\AprojectMaybrook\fleldforms\SVERVER well logs.xIs\SVE-4 const.,



f— ARCADIS GERAGHTY & MILLER
b
o . Well Construction Log
L (Unconsolidated)
. nEEt
e -€ LAND SURFACE
i n1 .
L /1 VI~ U inch diameter
dilled hole
3 1V |
D /| K
Lo ?
’ / /| \Wellcasing, WJ‘ !
Y% i Ve
=] 2 inch diameter,
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Fluid Loss During Drilling galions
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Pumping Duration hours

Yield gpm Date
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ARCADIS GeERAGHTY & MILLER

Well Construction Log
(Unconsolidated)
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'ARCADIS GERAGHTY & MILLER
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ARCADIS GERAGHTY & MILLER

Well Construction Log
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ARCADIS cam
Sample/Core Log

Boring/Well ?\\M ~ l K Project/No. N‘G qu . q ‘ %7—- Page 1 of 1
—= + e _
Site . Drilling . Drilling ,
Location \-S\MT'(M ) N \“ Started ZHQ_{ Completed
v \
. : n Type of Sample/
Total Depth Drilled Feet Hole Diameter ('/ inches Coring Device
Length and Diameter
of Coring Device Sampling Interval feet
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Drilling Fluid Used ) Drilling Method
Drilling : ("</ '
. &)~ - .
Contractor Kfz"\ (.DV‘ _ f d" = Y47 - 2.266piie Helper
Prepared K Jom TERR }/ Hammer Hammer
8y . QBM\A(' ,\[\ N . : Weight Drop ins.
Sample/Core Depth Time/Hydfaulic .
rt " - I
{feet below land surface)  Core . Pressurg o w b\l{f ~ O
Recovery  Blowy/per &
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- Boring/Well : BS-2

ARCADIS GERAGHTY & MILLER
Sample/Core Log

Site

Location  Maybrook Harriman Trust, Harriman, NY

Project/No.

Total Depth Drilled 31 Feet

Length and Diameter
of Coring Device

» Land-Surface Elev. feet

Drilling Fluid Used EZ-Mud - Bentonite

Ds_urveyed

R DEstimated Datum

Nj000389.00007 . Page 1 of 1
Drifling " Drilling
Started 10:30 Completed  11:45
Type of Sample/
Hole Diameter 4 inches Coring Device Roller Bit
Sampling Interval feet

Drilling' Method

Mud rotary rig

Drilling )
Contractor Kendrick Drilling Driller Tom Helper Don
Prepared - . Hammer - Hammer
By - T. Lehman - Weight Drop ins.
Sample/Core Depth Time/Hydraulic
(feet below land surface)  Core Pressure or
Recovery  Blows per 6 . )
From To (feet) Inches Sample/Core Description*
0 - 7 Gravel, coarse; brown fill material
7 10 f Silt, green-grey
10 15 Clay, brown; gravel, fine to medium;silty clay, gray
15 31

Clay, gray; some gravel, ﬁne; clay, light brown, plastic

'_//\

g:/shared/forms/BSéore-logsNOVO1
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

TN
- Boring/Well BS-3 Project/No. NJ000389.00007 Page 1 of 1
Site ’ Driling Drilling
Location  Maybrook Harriman Trust, Harriman, NY Started 13:30 . Completed 14:45
Type of Sample/
Total Depth Drilled 30 Feet Hole Diameter 4 inches Coring Device Roller Bit
Length and Diameter ,
of Coring Device Sampling Interval feet
!
Land-Surface Elev. . feet I:ISurveyed 'DEstimated ' Datum
Drilling Fluid Used EZ-Mud - Bentonite Drilling Method Mud rotéry rig
Drilling
_ Contractor Kendrick Drilling Driller Tom Helper Don-
Prepared Hammer - Hammer .
By T. Lehman Weight Drop ins.
Sample/Core Depth Time/Hydraulic
(feet below land surface)  Core Pressure or
Recovery  Blows per 6
From To (feet) Inches Sample/Core Description*
0 . 7 Gravel, medium to coarse; brown fill material
7 15 Silty clay, green-gray
a0
M ¥
15 25 Clay, gray to light brown, plastic; gravel, fine to medium
25 30- Sand, v. fine, black, rounded
J
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

s
T
Boring/Well BS-4 Project/No. NJ000389.00007 Page 1 of 1 '
©Site ' _ ’ Drilfing Drilling _
Location  Maybrook Harriman Trust, Harriman, NY Started 8:15 Completed  10:00
‘ Type of Sample/
_ Total Depth Drilled 30.5 Feat Hole Diameter 4 inches Coring Device Roller Bit
Length and Diameter
of Coring Device Sampling Interval feet
Land-Surface Elev. ' feet DSurveyed : I:lEstimated Datum
Drilling Fluid Used EZ-Mud - Bentonite Drilting Method Mud rotary rig
Dritling
Contractor Kendrick Drilling Driller Tom Helper Don
Prepared Hammer Hammer
By T. Lehman Weight Drop ins.
Sample/Core Depth Time/HydrauIié
(feet below land surface) Core " Pressure or
Recovery  Blows per 6
From To (feet) Inches Sample/Core Description*
0 5 Gravel, coarse; brown fill material
5 10 Silty clay, green; silt, light brown
10 16 clay, gray, plastic ’
16 20 ' Silty clay, light brown; with sand, v. fine brown to black, rounded
20 23 ' ' Cobbles; with gravel medium to coarse; some clay, gray, plastic
(harder layer)
23 25 Gravel, medium, angular
(taking water)
25 27 Sand, medium to coarse; and gravel fine to medium
27 30.5 i Sand, v-fine to fine medium brown; some gravel, fine
1

g:/shared/forms/BScore-logsNOVO01
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ARCADIS GERAGHTY & MILLER

Sample/Core Log

Drilling Fluid Used

Drilling

EZ-Mud - Bentonite

Contractor Kendrick Drilling

Boring/Well BS-5 Project/No. NJj000389.00007 ' Page 1 of 1
_ Site Drilling Drilling
Location  Maybrook Harriman Trust, Harriman, NY Started 8:15 Completed  9:40
Type of Sample/
Total Depth Drilled 33 Feet Hole Diameter 4 inches Coring Device Roller Bit
Léngth and Diameter . _
of Coring Device ) Sampling Interval feet
Land-Surface Elev. feet DSurveyed DEstimated Datum

Drilling Method Mud rotary rig

Driller Tom Helper Don

Prepared
By

T. Lehman

Hammer Hammer
Weight Drop ins.

Sample/Core Depth

Time/Hydraulic

(feet below land surface) Core Pressure or
Recovery  Blows per 6
From To (feet) Inches Sample/Core Description*
0 5 Gravel, coarse; brown fill material
5 10 Gravel, medium to coarse, angular
10 25 Silty clay, dark gray, plastic
25 33 Silt, green; some sand fine to medium, subrounded

g:/shared/forms/BScore-logsNOVO1



ARCADI‘S GERAGHTY & MILLER
Sample/Core Log

Boring/Well BS-6 Project/No.

" Site
Location  Maybrook Harriman Trust, Harriman, NY

of

NJ000389.00007 B Page
‘ _ Drilling Drilling
Started 13:45 Completed  15:45

Total Depth Drilled 33 Feet

Length and Diameter
of Coring Device

Hole Diameter 4 inches

Type of Sample/
Coring Device

Roller Bit

Sampling Interval

Land-Surface Elev. feet

Drilling Fluid Used EZ-Mud - Bentonite

DSurveyed

feet

DEsti,r_nated Datum

Drilling Method

Drilling )

Contractor Kendrick Drilling Driller Tom Helper Don
Prepared Hammer Hammer

By T. Lehman Weight Drop
Sample/Core Depth Time/Hydraulic

(feet below land.surface)  Core Pressure or
Recovery  Blows per 6

Mud rotary rig

ins.

From To (feet) Inches Sample/Core Description*

0 - 5 ‘Gravel, coarse; brown fill material

5 15 Gravel, medium to coarse, black and brown
(harder layer)

15 25 - Silty clay, grey

25 33 Sand, medium, dark grey to brown; some clay

g:/shared/forms/BScore-logsNOV01



ARCADIS GERAGHTY & MILLER
Sample/Core Log

of

Boring/Well ) BS-7 Project/No. NJ000389.00007 Page 1 1
Site ) . Drilling Driliing
Location  Maybrook Harriman Trust, Harriman, NY Started 10:30 Completed . 12:40
Type of Sample/

Total Depth Drilled 33 Feet Hole Diameter 4 inches Coring Device Roller Bit
Length and Diameter
of Coring Device Sampling Interval feet
Land-Surface Elev. feet ' DSurveyed DEstimated Datum
Drilling Fluid Used EZ-Mud - Bentonite : Drilling Method Mud rotary rig
Drilling -
Contractor Kendrick Drilling Driller Tom Helper Don
Prepared _ Hammer Hammer
By 7. Lehman Weight Drop ins.
Sample/Core Depth Time/Hydraulic
(feet below land surface) ~ Core Pressure or

’ Recovery  Blows per 6
From To (feet) Inches Sample/Core Description*®
0 5 ' Gravel, fine to medium, black; brown fill material
5 12 ‘ Gravel, medium to coarse, black
12 25 Silty clay, grey, plastic

15 33 Sand, medium to coarse, brown to grey, rounded to sub-rounded

g:/shared/forms/BScore-logsNOVO01
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Boring/Well BS-8
Site
Location  Maybrook Harriman Trust, Harriman, NY

- (feet below land surface) Core

ARCADIS GERAGHTY & MILLER
Sample/Core Log

Project/No.

" Total Depth Drilled 32 Feet

Length and Diameter
of Coring Device

NJ000389.00007 ’ Page 1 of 1
Drilling Drilling
Started 8:30 Completed  9:40
] Type of Sample/ .
Hole Diameter 4 inches Coring Device Roller Bit
Sampling Interval

feet

Pressure or
Recovery  Blows per 6

Helper Don

Land-Surface Elev. feet DSurveyed DEstime;ted Datum

Drilting Fluid Used EZ-Mud - Bentonite ' Drilling Method

Drilling A '

Contractor Kendrick Drilling Driller Tom

Prepared Hammer Hammer
By T. Lehman Weight Drop

Sample/Core Depth " Time/Hydraulic

Mud rotary rig

From To (feet) inches Sample/Core Description*

0 5 Gravel, coarse; brown fill material

5 8 Gravel, fine, black

8 10 GmmLméwmmbb&togmwswdcmmabbdtbg@
13 22 Silty cléy, grey, plastic

22 2; Sand, medium to coarse

25 28 Clay, grey, plastic; sand, coarse; silt, green

28 32 Sand, fine 'Fo medium; éome silt, grey

g:/shared/forms/BScore-logsNOV01



ARCADIS GERAGHTY & MILLER
Sample/Core Log

)

Boring/Well BS-9 Project/No. NJ000389.00007 ] Page 1 of 1
Site ' Drilling - Drilling
Location  Maybrook Harriman Trust, Harriman, NY Started Completed  11/12/2001
: - Type of Sample/
Total Depth Drilled 31 Feet _ Hole Diameter 4 inches Coring Device Roller Bit
Length and Diameter ) _
of Coring Device ' Sampling Interval feet
Land-Surface Elev. ' feet DSurveyed : DEstimated Datum
Drilling Fluid Used EZ-Mud - Bentonite ' Drilling Method © Mud rotary rig
Drilling . )
Contractor Kendrick Drilling . Driller Tom Helper Don
Prepared : Hammer Hammer
By G. Horn Weight Drop ins.
Sample/Core Depth ' Time/Hydraulic
(feet below land surface) Core  Pressure or
Recovery  Blows per 6
From To (feet) . Inches Sample/Core Description*
0 8 ' | Gravel, coarse; brown fill material (asphalt)
8 10 Silt, green-grey
10 . 20 . Silty Clay, green
20 30 Silty clay, grey, plastic_
30 40 Silty day, grey

40

47

Sand, fine to medium; gravel, fine round to subround (river gravel)

g:/shared/forms/BScore-logsNOV01



Land-Surface Elev. __ feet

| ARCADIS GERAGHTY & MILLER

Sample/Core Log

Boring/Well BS-10 Project/No. NJ000389.00007
Site v '
Location  Maybrook Harriman Trust, Harriman, NY

Drilling
“ Started

Total Depth Drilled 47 Feet Hole Diameter 4

Length and Diameter
of Coring Device

inches

11:45

DSurveyed

Drilling Fluid Used EZ-Mud - Bentonite

DEstimateq

Drilling

Contractor Kendrick Drilling
Prepared

By G. Horn

Sample/Core Depth
(feet below land surface)  Core

Time/Hydraulic
Pressure or

Drilling ' o
Completed  13:30

Page 1 of 1

Type of Sample/
Coring Device Roller Bit
Sampling Interval - feet

Datum

Drilling Method

Drifler . Tom Helper Don
Hammer Hammer

Weight Drop ins.

Mud rotary rig

} Recovery  Blows per 6
_ From To (feet) Inches Sample/Core Description*
0 1 Gravel, coarse; brown fill material; (Asphalt and fill)
1 4 Sand, brown, medium; some gravel, medium to fine (fill)
4 25 Clay; light grey, no odor; little silt, green
25 32 Clay, gray,; little gravel, fine; little silt, green to black
32 135 Sand, coarse; some gravel, fine, subrounded, shale (taking water)
(stream bed material)
35 40 Gravel, shale, angular, to sub-angular; with siltand fine sand
45 47 Gravel, fine, angular to sub-angular, shale and quartz; sand, fine to coarse

g:/shared/forms/BScore-logsNOV01



ARCADIS GERAGHTY & MILLER

g:/shared/forms/BScore-logsNOVO1

Sample/Core Log o
Boring/Well ' BS-11 Project/No. NJ000389.00007 ) Page 1 of 1
Site ' Drilling Drilling
Location  Maybrook Harriman Trust, Harriman, NY Started Completed  11/12/2001
Type of Sample/ A
Total Depth Drilled 47.5 Feet Hole Diameter 4 inches Coring Device Roller Bit
Length and Diameter ]
of Cdring Device Sampling Interval feet
Land-Surface Elev. feet B DSurveyed ’ DEstimated Datum
Drilling Fluid Used EZ-Mud - Bentonite Drilling Method Mud rotary rig
Drilling
Contractor Kendrick Drilling Drilter Tom Helper Don -
Prepared Hammer Hammer
By G. Horn Weight Drop ins.
‘Sample/Core Depth Time/Hydraulic
(feet below land surface)  Core Pressure or
. Recovery  Blows per 6
From To (feet) inches Sample/Core Description*
0 4 Gravel, coarse (asphalt); silt, black, v.fine, no odor
4 8 Gravel, fine to medium; some silt, black; little sand, fine to medium, brown
- ~
8 10 Clay, grey, and silt, bléck; gravel, fine black; some sand, coarse, black, gtz
10 30 Clay, grey,; silty clay, grey, plastic
30 35 silt, green to grey; silt/clay mix encountered
35 45 silty clay, green to grey mix
45 47 Sand, medium to coarse, round to sub-sound
,”‘“\‘
i \\l
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

Boring/Well BS-12 Project/No. NJ000389.00007 Page 1 of 1
Site ' Drilling Drilling
Location  Maybrook Harriman Trust, Harriman, NY Started = 13:31 Completed  11/13/2001
» Type of Sample/
Total Depth Drilled 47 Feet Hole Diameter 4 inches Coring Device Roller Bit

Length and Diameter
of Coring Device

Sampling Interval

feet

Sample/Core Depth

(feet below fand surface)  Core Pressure or

Time/Hydraulic

Land-Surface Elev. feet DSurveyed DEstimated ~ Datum

Drilling Fluid Used EZ-Mud - Bentonite ) Drilling Method

Drilling

Contractor Kendrick Drilling Driller Tom Helper Don
Prepared Hammer Hammer
By G. Horn Weight Drop

Mud rotary rig

Recovery  Blows per 6
From To (feet) Inches Sample/Core Description*
0 5 Gravel, coarse;,brown fill mgterial
5 8 Gr_avel, coarse; brown fill material
8 10 éilt, grey to green
10 25 Silty cla'ly,.gra'y, plastic
25 30 Gravel, apgular fo'subrounded,; some clay, grey to .greer.w
30 38 Clay, grey to green; some grével, fine to medium A
38 47 Gravel, angular to sﬁbrounded; some sand, med to coarse; Iitfle cIaL g‘rey

g:/shared/forms/BScore-logsNOVO01
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

Boring/Well BS-13 Project/No. NJ000389.00007

Page 1 of 1

Site .
Location  Maybrook Harriman Trust, Harriman, NY

Drilling”
Started 8:30

Total Depth Drilled 55 Feet Hole Diameter 4

Length and Diameter
of Coring Device

inches

Drilling
Completed 11:45

Type of Sample/
Coring Device Rofler Bit

Sampling Interval feet

Land-Surface Elev. feet DSurveyed DEstimated Datum
Drilling Fluid Used - EZ-Mud - Bentonite Drilling Method Mud rotary rig
Drilling ' '
Contractor Kendrick Drilling Driller Tom Helper Don
Prepared Hammer " Hammer
By G. Horn Weight Drop ins.
Sample/Core Depth Time/Hydraulic -
(feet below land surface)  Core Pressure or
Recovery  Blows per 6
From To (feet) Inches Sample/Core Description*
o 5 . Gravel, fine to medium, angular to sub-round; Sand, fine to medium, brown’
15 8 Gravel, fine to medium, angular to sub-round; Sand, fine to medium, brown
8 10 ' Sand, fine, green; some silt, black
10- 30 . Sand; fine to mediurh, green; silt, black
30 35 ' Sand, coarse, black (shale) and opaque white (gtz), sub-angular to rounded;
Gravel, fine, black
35 40 Sand, fine to coarse, black; Gravel, fine to medium, black (bore hole
collapsing, PID 23.5)
40 45 ' Sand, v.fine to coarse; some silt green (losing water)
45 50 Sand, fine to medium {odor PID 7.1)
50 53 Competant rock

g:/shared/forms/BScore-logsNOV01
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

Boring/Well BS-14 Project/No. NJ000389.00007 Page 1 of 1
Site Drilling . . Drilling
Location  Maybrook Harriman Trust, Harriman, NY Started 8:30 Completed  10:30
_ Type of Sample/
Total Depth Drilled - 50 Feet Hole Diameter 4 inches Coring Device Roller Bit
Length and Diameter ‘
of Coring Device Sampling Interval feet
Land-Surface Elev. feet [:]Sqrveyed DEstimated Dgturﬁ
Drilling Fluid Used EZ-Mud - Bentonite Drilling Method Mud rotary rig
Drilling .
Contractor Kendrick Drilling Driller Tom Helper Don
Prepared Hammer Hammer ,
By G. Horn Weight Drop ins.
Sample/Core Depth . Time/Hydraulic
(feet below land surface)  Core Pressure or
Recovery  Blows per 6
From To (feet) Inches Sample/Core Description*
0 11 . Sand, medium, brown, some gravel
11 15 Silty clay, light grey
15 20 silty clay, light grey, plastic
20 38 Clay, gray; some gravel, fine; clay, light brown, plastic
38 50 N Layered Sand, fine to medium; some gravel, fine to medium, angular to
subangular. (rig would get caught at different depths due to rock strength)
50 55 Gravel, coarse to medium (shale cobbles) '

EREN

g:/shared/forms/BScore-logsNOVO1
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ARCADIS GERAGHTY & MILLER

Sample/Core Log .

BoringNVeH BS-15 Project/No. NJ000389.00007 . ) Page 1 of 1
Site ' “Drilling Drilling '
- Location  Maybrook Harriman Trust, Harriman, NY Started 13:15 Completed 14:02
Type of Sample/
Total Depth Drilled 55 Feet ‘Hole Diameter 4 inches Coring Device Roller Bit
Length and Diameter
of Coring Device Sampling interval feet
tand-Surface Elev. - feet . DSU(yeyed DEstimated Datum
Drilling Fluid Used EZ-Mud - Bentonite - ' Drilling Method Mud rotary rig
Drilling '
Contractor Kendrick Drilling Driller Tom Helper Don
Prepared Hammer Hammer
By © G. Horn Weight Drop ins.
Sample/Core Depth Time/Hydraulic
(feet below land surface)  Core Pressure or
Recovery  Blows per 6
From To (feet) Inches Sample/Core Description*
0 15 Sand, finie to medium, brown, some gravel
15 20 Silt, grey
-

;i )
20 35 silt, grey; little clay, light grey, plastic ‘
35 40 Silt, Grey; some sand, coarse; gravel, fine, sub-angular to sub-rounded
40 45 Gravel, fine to medium, rounded to subrounded (layered gravels)
45 |55 Sand, fine to coarse; little fine gravel, subangular to rounded

g:/shared/forms/BScore-logsNOVO01



ARCADIS GeraGHTY & MILLER
Sample/Core Log

N
BoringNVelI BS-16 Project/No. Nj000389.00007 Page 1 of 1
Site _ : Drilling Drilling '
Location  Maybrook Harriman Trust, Harriman, NY Started 8:47 ‘Completed 11:00
Type of Sample/
Total Depth Drilled 56 Feet Hole Diameter 4 inches Coring Device Roller Bit
Length and Diameter
of Coring Device Sampling Interval feet
tand-Surface Elev. feet I_—_lSurveyed DEstimated Datum_
Drilling Fluid Used EZ-Mud - Bentonite Drilling Method Mud-rotary rig - .
Drilling ' n
Contractor Kendrick Drilling Driller Tom . Helper Don
Prepared Hammer Hammer
By G. Horn Weight Drop - ins.
Sample/Core Depth . TimeMydraulic
(feet below land surface) Core Pressure or
’ Recovery  Blows per 6
From To (feet) Inches Sample/Core Description*
0 9 Sand, fine, bown; some gravel, angular
9 . 113 v Silt, grey; little fine sand, black (PID 38.4ppm in sample bottle)
: ’ /'-ﬁ.\.
13 22 . Clay, grey, plastic
22 27 - Silt, grey; little sand, fine to v. fine, grey to black; slight alcohol odor
. (PID 0.9 ppm) '
27 40 S Silt, grey, little fine sand
40 43 Gravel, fine, angular, black (shale); Sand, coarse, black
43 56 Silt, brown; some gravel, fine, angular, black (shale), little sand coarse, gtz,
subrounded; little sand fine to medium, black to brown » '
~ R

g:/shared/forms/BScore-logsNOVO1
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ARCADIS GERAGHTY & MILLER
Sample/Core Log

Boring/Well BS-17 Project/No. NJ000389.00007 Page 1 of 1
Site - ‘ v ' Drilling’ Drilling.
Location ~ Maybrook Harriman Trust, Harriman, NY - Started 8:30 Completed 10:30
, Type of Sample/
Total Depth Drilled 60 Feet Hole Diameter 4 inches Coring Device Roller Bit
Length and Diameter '
of Coring Device ) Sampling interval feet
tand-Surface Elev. feet DSurveyeq . DEstimated Datum
Drilling Fluid Used EZ-Mud - Bentonite : Drilling Method Mud rotary rig
Drilling » .
Contractor Kendrick Drilling Driller Tom Helper Don
Prepared Hammer . Hammer »
By G. Horn Weight Drop ins.

Sample/Core Depth
(feet below land surface) Core

Time/Hydraulic
Pressure or

Recovery  Blows per 6
From To (feet) Inches Sample/Core Descriptioh*
0 - 15 Case ponded in little to no recovery--> Silt, brown; some gravel, medium
15 50 Silty clay, light to dark grey, plastic
50 54 . Sand, fine to medium, brown, hard (rig cavitating)
54 57 Sand, fine to medium, brown; some silt, black’
57 60 Sand, coarse; and gravel v.fine to fine, angular, black (shale, losing water)

g:/shared/forms/BScore-logsNOVO01



ARCADIS GERAGHTY & MILLER
Sample/Core Log

" Boring/Well BS-18 Project/No. NJ000389.00007 - Page 1 of 1
Site ' Drilling Drilling
Location  Maybrook Harriman Trust, Harriman, NY Started 11:52 Completed  13:55
. ' Type of Sample/
Total Depth Drilled 65 Feet Hole Diameter 4 inches Coring Device Roller Bit
Length and Diameter
of Coring Device : Sampling Interval feet
Land-Surface Elev. feet DSurveyed DEstimated Datum
Drilling Fluid Used EZ-Mud - Bentonite . Drilling Method Mud rotary rig
Drilling '
Contractor Kendrick Drilling Driller Tom Helper Don
Prepared V Hammer Hammer
By G. Horn Weight Drop ins.
Sampie/Core Depth Time/Hydraulic
(feet below land surface) ~ Core Pressure or
Recovery  Blows per 6
From To (feet) Inches Sample/Core Description*
0 10 Sand, medium, brown, some gravel
10 12 - Silty clay, grey to black (slight odor, PID 0.6 ppm)
12 20 Clay, light grey
20 30 Silty clay, light grey; Little clay, black (0.2 ppm)
30 55 Clayey Silt, light grey; some v. fine sand , grey and black
55 60 Silt; some v. fine sand
60 65 Sand, fine to coarse, shale and gtz, subrounded to rounded
(refusal at 64-65 ft.)
TN

g./shared/forms/BScore-logsNOV01
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ARCADIS GERAGHTY & MILLER

Sample/Core Log

;')_-W\\

Boring/Well © BS-19 Project/No. NJ000389.00007 Page 1 of 1
Site Drilling Drilling
Location  Maybrook Harriman Trust, Harriman, NY Started 8:30 . Completed 10:30 °

. Type of Sample/
Total Depth Drilled 64.5 Feet Hole Diameter 4 inches Coring Device Roller Bit
Length and Diameter .
of Coring Device ) Sampling Interval feet
Land-Surface Elev. feet DSurveyed DEstimated " Datum
Drilling Fluid Used EZ-Mud - Bentonite Drilling Method Mud rotary rig
Drilling _
Contractor Kendrick Drilling Driller Tom Helper Don
Prepared Hammer Hammer
By G. Horn Weight Drop ins.
Sample/Coré Depth Time/Hydraulic

(feet below land surface) Core Pressure or
Recovery  Blows per 6

j—

From To (feet) Inches Sample/Core Description*

0 5 Casing Driver no recovery

5 10 Clay, dark black, organic

10 15 . Clay, dark black to grey (grading), little gravel, fine, rounded

15 25 Silty clay, light grey, v. fine

25 . 30 Silty clay, light grey; some silt, green {chemical odor 7.0 ppm (PID))

30 35 Silt, green to grey; with sand, v. fine, green to black, heavy odor (chem)
PID- 23.7ppm

35 42 Silt, green to grey;' with sand, v. fine, green to black

42 55 Silt, brown; and V. fine sand, brown

55 . 60 Silty.clay, fine, light to medium grey

60 |65 Sand, very coarse, black, subrounded (PID 83.2 ppm)

g:/shared/forms/BScore-logsNOVO1’



~ ARCADIS GERAGHTY & MILLER

Sample/Core Log

NJ000389.00007 Page 1

Boring/Well BS-20 Project/No. of 1
Site ) , Drilling ' Drilling

Location  Maybrook Harriman Trust, Harriman, NY Started 8:30 Completed 10:30
‘ _ Type of Sample/

Total Depth Drilled 62 Feet .Hole Diameter 4 inches Coring Device Roller Bit

Length and Diameter ’ ’

of Coring Device Sampling Interval feet
Land-Surface Elev. - feet DSurveyed DEstimated Datum

Drilling Fluid Used EZ-Mud - Bentonite Drilling Method Mud rotary rig
Drilling

Contractor Kendrick Drilling Driller Tom Helper Don
Prepared Hammer Hammer

By G. Horn Weight Drop ins.
Sample/Core Depth Time/Hydraulic

(feet below land surface)  Core Pressure or

Recovery  Blows per 6 ]
From To (feet) Inches Sample/Core Description*
0 20 Sand, fine, brown;with silt, light to medium grey green (odor)
(PID 35.8 ppm) '

20 30 Silt, gréen to grey; some clay, light grey, plastic

30 45 Silt, grey green; little clay, light grey

45 50 Silt, grey to green; with sand, coarse, angular to subangular

50 55 Sand, v. fine to fine; with Silt, green to grey grains

55 60 Silt, very dark green; with sand , v. fine to fine

60 62

3

Sand, very coarse; some gravel, subround to angular (gtz and shale)

g:/shared/forms/BScore-logsNOV01
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ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

Fit
W LAND SURFACE

\_ 4
drilled hole

\- Well casing,

1 inch diameter,
Schedule 40

inch diameter

Project  NJ000389.0007.00001 Well  BS-2

Town/City Harriman

County Orange State  NY

Permit No.

Land-Surtace Elevation and Datum:

feet . [:] Surveyed

[JBackfin

Gr-eu% Bentonite

—-—ft*

slurry

25 ft* Dpellets

Bentonite

28 ft*

ell Screen.
1 inch diameter
, 10 slot

DGraveI Pack
(X]sand Pack (#01)

L |Formation Collapse

30 ft*
31

Measuring Point is
Top ot Well Casing
Unless Otherwise Noted.

* Depth Below Land Surtace

[] Estimated

Installation Date(s) 11/15/2001

Drilling Method Mud Rotary

Drilling Contractor ~ Kendrick Drilling

Drilling Fluid EZ Mud

Development Technique(s) and Date(s)

Fluid Loss During Drilling gallons

Water Removed During Development gallons
Static Depth to Water | feet below M.P.
Pumping Depth to Water feet below M.P.
Pumping Duration hours

Yield gpm Date

Specific Capacity gpm/ft

Well Purpose Expanded Bio Sparge System-
Sparge Well

Remarks

Prepared by ' G. Horn

\\nj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct



) ARCADIS GERAGHTY & MILLER
”“. Well Construction Log

(Unconsolidated) )

] At : Project  NJ000389.0007.00001 Well BS-2

W LAND SURFACE

Town/City Harriman

County Orange State  NY

- "~— 4 inch diameter Permit No.

drilled hale
Land-Surtace Elevation and Datum:

"< ' ' feet [ Surveyed
: \ Well casing, ) ] Estimated

1 inch diameter, Installation Date(s) 11/15/2001

Schedule 40

Drilling Method Mud Rotary

[ JBackfi

Gfetﬁ Bentonite Drifling Contractor  Kendrick Drilling

Drilling Fluid EZ Mud

ft*

: Development Technique(s) and Date(s)
1 Bentonite slurry

25 ft* Dpellets

Fluid Loss Buring Drilling gallons

28 ft*
Water Removed During Development gallons

Static Depth to Water feet below M.P.

ell Screen.
1 inch diameter Pumping Depth to Water feet below M.P.
5 , 10 slot »
: Pumping Duration hours
Yield gpm Date
: DGraveI Pack Specific Capacity gpm/ft
[X]sand Pack (#01)
L l Formation Collapse Well Purpose Expanded Bio Sparge System-
Sparge Well
P 30_t* :
i ’ Remarks
31 tt*
i
C Measuring Point is
b Top ot Well Casing
: : Unless Otherwise Noted.
’“ ‘ * Depth Below tand Surtace .
i ' Prepared by G. Horn

| \\nj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct
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ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

] ATt Project  NJj000389.0007.00001 Well BS-3
W LAND SURFACE |
Town/City Harriman
County Orange . State  NY
™~ 4 inch diameter Permit No, _

drilled hole -
Land-Surtace Elevation and Datum:

’< ’ feet E] Su}veyed

\— Well casing, i [C] Estimated
1 inch diameter, Installation Date(s) 11/15/2001
Schedule 40 ) ’
Drilling Method Mud Rotary
[JBackiil
Gr-eafé_ Bentonite Drilling Contractor ~ Kendrick Drilling

Drilling Fluid EZ Mud

ft*

! Development Technique(s) and Date(s)
| Bentonite sIurry

24.5 ft* Dpellets

Fluid Loss During Drilling gallons
27.5 ft* ’
Water Removed During Development gallons
Static Depth to Water feet below M.P.
ell Screen.
1 inch diameter Pumping Depth to Water feet below M.P.
, _10 slot -
Pumping Duration hours
Yield gpm Date
DGraveI Pack Specific Capacity gpm/ft
[X]sand Pack #01)
[ JFormation Collapse well Purpose Expanded Bio Sparge System-
Sparge Well
29.5 {t*
Remarks
30 ft*
Measuring Point is
Top of Well Casing
Unless Otherwise Noted.
* Depth Below Land Surtace
Prepared by G. Horn

\\nj1fp1\data\APROJECT\Maybrook Trus;\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct



ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

] At Project  NJ000389.0007.00001 Well - 854

W LAND SURFACE

Town/City Harriman

County Orange . State  NY

"~ 4 inch diameter Permit No.

drilled hole
Land-Surtace Elevation and Datum:

0< ) feet D Surveyed
\ Well casing, : [] Estimated

1 inch diameter, Installation Date(s) 11/16/2001

Schedule 40

» Drilling Method Mud Rotary

[Dsacksi

NXx]&reut Bentonite Drilling Contractor  Kendrick Drilling

Drifling Fluid EZ Mud

ft*

Development Technique(s) and Date(s)

{ Bentonite SIU"Y

| 25 ft* I:Ipellets

Fluid Loss During Drilling gallons
- 28 ft* ’ )
Water Removed During Development gallons
Static Depth to Water feet below M.P.
ell Screen
1 inch diameter Pumping Depth to Water feet below M.P.
, 10 slot
Pumping Duration hours
Yield gpm Date
DGravel Pack Specific Capacity gpm/ft
Sand Pack (#01)
| |Formation Collapse Well Purpose Expanded Bio Sparge System-
Sparge Well V
30 tt*
Remarks
30.5 it*
Measuring Point is
Top ot Well Casing
Unless Otherwise Noted.
* Depth Below Land Surtace

Prepared by G. Horn

\\nj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct
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ARCADIS GeraGHTY & MILLER

Well Construction Log
(Unconsolidated)

)

‘TMWI ”

Static Depth to Water feet below M.P.
ell Screen.
1 inch diameter Pumping Depth to Water feet below M.P.
, 10 slot
Pumping Duration hours
Yield gpm Date
DGraveI Pack Specific Capacity gpm/ft
Sand Pack (#01)
| _|Formation Collapse Well Purpose Expanded Bio Sparge System-
Sparge Well
32 tt*
— Remarks
33 ft*
Measuring Point is
Top ot Well Casing
Unless Otherwise Noted.
* Depth Below Land Surtace
Prepared by G. Horn

] At Project  NJ000389.0007.00001 Welt BS-5
N2 LAND SURFACE
/] Town/City Harriman
County Orange State  NY
"~— 4 inch diameter Permit No.
drilled hiole
Land-Surtace Elevation and Datum:
V< feet D Surveyed
\— Well casing, [ Estimated
1 inch diameter, Installation Date(s) 11/15/2001
Schedule 40
Orilling Method Mud Rotary
[ JBackfil
Gfe&t Bentonite Drilling Contractor ~ Kendrick Drilling
Drilling Fluid EZ Mud
ft*
Development Technique(s) and Date(s)
{ Bentonite slurry
; 28 ft Dpellets
: Fluid Loss During Drilling gallons
30 ft*
Water Remaved During Development gallons

\\nj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct
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ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

Fit

W LAND SURFACE

" 4
drilled hole

\ Well casing,

Schedule 40

inch diameter

Project  NJ000389.0007.00001 Well BS-6

Town/City Harriman

County Orange

State  NY

Permit No.

Land-Surtace Elevation and Datum:

feet [:I Surveyed

1 inch diameter,

[Jsackfi

[x]reut Bentonite

ft*

Bentonite slurry

28 ft* Dpellets

- 30 ft*

ell Screen.

, 10 slot

| JFormation Collapse

32 ft*
33 H*

Measuring Point is
Top ot Well Casing
Unless Otherwise Noted.

* Depth Below Land Surtace

Installation Date(s)

Drilling Method

Drilling Contractor

Drilling Fluid

[] Estimated
11/14/2001

Mud Rotary

Kendrick Drilling

£Z Mud

Development Technique(s) and Date(s)

1 inch diameter

Fluid Loss During Drilling - gallons

Water Removed During Development gallons

Static Depth to Water

Pumping Depth to Water

feet below M.P.

feet below M.P.

Pumping Duration hours

Yield gpm Date
Specific Capacity gpm/ft

Well Purpose Expanded Bio Sparge System-
Sparge Well

Remarks

Prepared by

G. Horn

\\nj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct



ARCADIS GeraGHTY & MILLER

Well Construction Log
(Unconsolidated)

B
4 LAND SURFACE

~— 4 inch diameter
drilled hole

\— Well casing,

1 inch diameter,
Schedule 40

[JBackfit

Gre&t Bentonite

ft*

{ Bentonite slurry

27 ft* Dpellets

30.3 ft*

ell Screen.
1 inch diameter
, 10 slot

[ ]rormation Collapse

32.3 ft*

33 tt*

Measuring Point is
Top of Well Casing
Unless Otherwise Noted.

* Depth Below Land Surface

Project  NJO00389.0007.00001 Well . BS-7
Town/City Harriman '
County Orange State  NY
Permit No.
Land-Surtface Efevation and Datum:

feet D Surveyed

[ Estimated

Installation Date(s) 11/14/2001
Drilling Method Mud Rotary
Drilling Contractor ~ Kendrick Drilling
Drilling Fiuid EZ Mud
Development Technique(s) and Date(s)
Fluid Loss During Drilling gallons
Water Removed During Development gallons

Static Depth to Water

Pumping Depth to Water

Pumping Duration hours

feet below M.P.

feet below M.P.

Yield gpm Date
Specific Capacity gpm/ft

Well Purpose Expanded Bio Sparge System-
Sparge Welt

Remarks

Prepared by G. Horn

\\nj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWeliConstruct



ARCADIS GERAGHTY & MILLER
’“. Well Construction Log

(Unconsolidated)

] At Project  NJ000389.0007.00001 Well BS-8

W LAND SURFACE

Town/City Harriman

County Orange State  NY

— ™~— 4 inch diameter Permit No.
: drifled hole
Land-Surtace Elevation and Datum:

g K ) feet D Surveyed
: \ Well casing, [] Estimated

1 inch diameter, Installation Date(s) 11/14/2001

Schedule 40

T ‘ Drilling Method Mud Rotary

‘ [JBackfil

Gfeuf Bentonite Drilling Contractor ~ Kendrick Drilling

Drilling Fluid EZ Mud

ft*

Development Technique(s) and Date(s)

| Bentonite sIurry :

| 265 fx  [Jpellets

Fluid Loss During Drilling gallons
29.5 ft*
Water Removed During Development gallons
‘ Static Depth to Water feet below M.P.
ell Screen.
1 inch diameter Pumping Depth to Water feet below M.P.
— , 10 slot
| Pumping Duration hours
|
Yield gpm Date
F“ DGravel Pack Specific Capacity gpmv/ft
1
l Sand Pack (#01)
H . Formation Collapse Well Purpose Expanded Bio Sparge System-
Sparge Well
i 31.5 ft* -
Remarks
‘ 32 ft*
Z Measuring Point is
! Top of Well Casing
Unless Otherwise Noted.
«’ * Depth Below Land Surtace
5 Prepared by G. Horn

\Wnj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWelIConstruct




ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

] TRt Project  NJ000389.0007.00001. Well BS-9
4 LAND SURFACE
Town/City Harriman
County Orange State . NY
™~ 4 inch diameter Permit No.

drilled hiole
Land-Surtace Elevation and Datum:

I’< i feet E] Surveyéd
\- Well casing, [] Estimated

1 inch diameter, Installation Date(s) 11/12/2001

Schedule 40

Drilling Method Mud Rotary

‘ E]B;ckfill

Gfeﬂle Bentonite Drilling Contractor ~ Kendrick Drilling

Drilling Fluid EZ Mud

ft*

: Development Technique(s) and Date(s)
{ Bentonite slurry

| a5 fr [Jellets

Fluid Loss During Drilling gallons
44.5 ft*
Water Removed During Development gallons
Static Depth to Water feat below M.P.
— Well Screen.
1 inch diameter Pumping Depth to Water feet below M.P.
, 10 5slot
Pumping Duration hours
Yield gpm Date
E]Gravel Pack Specific Capacity gpm/ft
Sand Pack (#01)
Formation Collapse Well Purpose Expanded Bio Sparge System-
Sparge Well
46.5 tt*
- Remarks
tt*
Measuring Point is
Top ot Well Casing
Unless Otherwise Noted.
* Depth Below Land Surface

Prepared by G. Horn

\\nj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct
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ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

Fit

W LAND SURFACE

~— 4 inch diameter
drilled hole

\ Well casing,

1 inch diameter,
Schedule 40

E] Backfiﬂ

Greu% Bentonite

ft*

{ Bentonite sIurry

1 39.5 ft* Dpellets

44.7 ft*

ell Screen.
1 inch diameter
, 10 slot

DGravel Pack
[X]sand Pack (#01)

. Formation Collapse

46.7 it*
ft*

Measuring Point is
Top of Well Casing
Unless Otherwise Noted.

* Depth Below Land Surtace

Project  NJ000389.0007.00001 Well BS-10
Town/City Harriman
County Orange State  NY
Permit No.
Land-Surtface Elevation and Datum:

feet I:l Surveyed

[] Estimated

Installation Date(s) 11/9/2001
Drilling Method Mud Rotary
Drilling Contractor ~ Kendrick Drilling
Drilling Fluid EZ Mud
Development Technique(s) and Date(s)
Fluid Loss During Drilling gallons
Water Removed During Development gallons

Static Depth to Water

Pumping Depth to Water

Pumping Duration hours

Yield gpm

feet below M.P.

feet below M.P.

Date

Specific Capacity gpm/ft

Well Purpose Expanded Bio Sparge System-

Sparge Well

Remarks

Prepared by G. Horn
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ARCADIS GERAGHTY & MILLER
~. Well Construction Log

(Unconsolidated)

. 1 Rt Project  NJO00389.0007.00001  Well BS-
— W LAND SURFACE

Town/City Harriman

County Orange State  NY
— ™~— 4 inch diameter Permit No.

drilled hote .
Land-Surtace Elevation and Datum:

’< - feet I_—_l Surveyed
. \- Welt casing, [] estimated

1 inch diameter, Installation Date(s) 11/12/2001

v Schedule 40
- ] ’ Drilling Method Mud Rotary

"DBackfill

Greu% Bentonite Drilling Contractor  Kendrick Drilling

Drilling Fluid EZ Mud

ft*

! Development Technique(s) and Date(s)
{ Bentonite slurry

| 415 fir Dpellets

} Fluid Loss During Drilling gallons
b 44.5 ft*
Water Removed During Development gallons
| Static Depth to Water feet below M.P.
{ : Well Screen.
1 inch diameter Pumping Depth to Water feet below M.P.
— , 10 slot
! ', Pumping Duration hours
| —_———
Yield gpm Date
;h: DGraveI Pack Specific Capacity gpm/ft
Pt
Sand Pack (#01)
[ l Formation Collapse Well Purpose Expanded Bio Sparge System-
|
! Sparge Well
B 46.5 tt*
I Remarks
47.5 tt*
Measuring Point is
Top of Well Casing
Unless Otherwise Noted.
—' * Depth Below Land Surtace
Prepared by G. Horn
\\nj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct
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ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

] Aft

W LAND SURFACE

~— 4 inch diameter
drilled hole

\— Well casing,

o inch diameter,
Schedule 40

“#

‘ [JBackfil

Gfe&t Bentonite

ft*

Bentonite sIurry

42.8 ft* Dpellets

44.8 ft*

ell Screen.
1 inch diameter
, 10 slot

DGravel Pack
[X]sand pack (#01)

I Formation Collapse

46.8 ft*

47 i+

Measuring Point is
Top ot Well Casing
Unless Otherwise Noted.

* Depth Below Land Surface

Project NJ000389.0007.00001 Well BS-12
Town/City Harriman
County Orange State  NY
Permit No.
Land-Surtace Elevation and Datum:

feet D Surveyed

[] Estimated

Installation Date(s) 11/13/2001
Drilling Method Mud Rotary
Drilling Contractor  Kendrick Drilling
Drilting Fluid EZ Mud
Development Technique(s) and Date(s)
Fluid Loss During Drilling gallons
Water Removed During Development gatlons

Static Depth to Water

Pumping Depth to Water

Pumping Duration hours

Yield gpm

Specific Capacity gpm/ft

feet below M.P.

feet below M.P.

Date

Well Purpose Expanded Bio Sparge System-

Sparge Well

Remarks

Prepared by G. Horn

\\nj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWeliConstruct
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ARCADIS ctrac

HTY & MILLER

Well Construction Log

(Unconsolidated)

] 49 ft*

1 Bentonite

[ 1 At
N4 LAND SURFACE
™~— 4 inch diameter

drilled hole

\ Well casing,

1 inch diameter,
Schedule 40

Project

NJ000389.0007.00001 Well

BS-13

Town/City Harriman

County QOrange

State  NY

Permit No.

Land-Surtace Elevation and Datum:

feet [:] Surveyed

‘ [JBackfil

Gfe&t Bentonite

ft*

slurry
Dpellets

52.5 ft*

ell Screen.
1 inch diameter
, 10 slot

D Gravel Pack

{X]sand Pack (#01)

Formation Collapse

54.5 it*

55 ft*

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface

Installation Date(s)

Drilling Method

Drilling Contractor

Drilling Fluid

[ estimated
11/13/2001

Mud Rotary

Kendrick Drilling

EZ Mud

Development Technique(s) and Date(s)

Fluid Loss During Drilling
Water Removed During Development
Static Depth to Water

Pumping Depth to Water

gallons

gallons

feet below M.P.

feet below M.P.

Pumping Duration hours

Yield gpm Date
Specific Capacity gpm/ft

Well Purpose Expanded Bio Sparge System-
Sparge Well

Remarks

Prepared by

G. Horn

\nj1fp1idata\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct



ARCADIS GeRAGHTY & MILLER

Well Construction Log
(Unconsolidated)

Measuring Point is
Top of Well Casing
Unless Otherwise Noted.

* Depth Below Land Surface

] At Project  NJ000389.0007.00001 Well BS-14
4 LAND SURFACE
Town/City Harriman
County  Qrange State  NY
~— 4 inch diameter Permit No.
drilled fiole
Land-Surtace Elevation and Datum:
I’< feet D Surveyed
\- Well casing, [] Estimated
1 inch diameter, Instatiation Date(s)
Schedule 40
Drilling Method Mud Rotary
‘Dsackfill
[X]&reut Bentonite Drilling Contractor ~ Kendrick Drilling
/ Drilling Fluid EZ Mud
ft*
Development Technique(s) and Date(s)
{ Bentonite sIurry
3 49.5 ft* Dpellets
Fluid Loss During Drilfing gallons
52.5 ft*
Water Removed During Development gallons
Static Depth to Water feet below M.P.
eli Screen. ‘
1 inch diameter Pumping Depth to Water feet below M.P.
, 10 slot
Pumping Duration hours
Yield gpm Date
E]Gravel Pack Specific Capacity gpmv/ft
[x]sand Pack (#01)
l Formation Collapse Well Purpose Expanded Bio Sparge System-
Sparge Well
54.5 ft*
- Remarks
55 ft*

Prepared by

G. Horn
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ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

] At Project  NJ000389.0007.00001 Well BS-15

W LAND SURFACE

Town/City Harriman

County Orange ' State  NY

"~ 4 inch diameter Permit No.

drilled hole
Land-Surface Elevation and Datum:

’< feet D Surveyed
\— Well casing, . [ Estimated

/ 1 inch diameter, Installation Date(s) 11/8/2001

Schedule 40

Drilling Method Mud Rotary

[Jsackfil

Gfe&t— Bentonite Drilling Contractor ~ Kendrick Drilling

Drilling Fluid EZ Mud

ft*

Development Technique(s) and Date(s)
{ Bentonite slurry

! 49 ft* Dpellets

Fluid Loss During Drilling gallons
52.2 ft* ’
Water Removed During Development gallons
Static Depth to Water feet below M.P.
ell Screen.
1 inch diameter Pumping Depth to Water feet below M.P.
, 10 slot
Pumping Duration hours
Yield gpm Date
DGravel Pack Specific Capacity gpmv/ft
Sand Pack (#01)
. Formation Collapse ' Well Purpose Expanded Bio Sparge System-
Sparge Well
54.2 ft* .
E— Remarks
t*
Measuring Point is
Top ot Well Casing
Unless Otherwise Noted.
* Depth Below Land Surface
Prepared by G. Horn
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ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

] At Project ~ NJO00389.0007.00001 Well  BS-16
W LAND SURFACE
Town/City Harriman
/ ) County Orange State  NY
"~ 4 inch diameter Permit No.
drilled hole .
Land-Surtace Elevation and Datum:
’< feet |:| Surveyed
\ Well casing, [] Estimated
1 inch diameter, Installation Date(s) 11/8/2001
Schedule 40
Drilling Method Mud Rotary
(DBackfill
Gfeuf Bentonite Drilling Contractor ~ Kendrick Drilling'
Drilling Fluid EZ Mud
ft*
Development Technique(s) and Date(s)
Bentonite slurry
48 ft* Dpellets
Fluid Loss During Drilling gallons
51 ft*
Water Removed During Development gallons

Static Depth to Water feet below M.P.

ell Screen.
1 inch diameter Pumping Depth to Water feet below M.P.
~, 10 slot
Pumping Duration hours
Yield gpm Date
I:]Gravel Pack Specific Capacity gpm/ft
{X]sand Pack (¥01)
Formation Collapse Well Purpose Expanded Bio Sparge System-
Sparge Well
53 tt* ‘
Remarks
54 tt*

Measuring Point is
Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surtace

Prepared by

G. Horn
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. ARCAD!S GERAGHTY & MILLER
— Well Construction Log

{Unconsolidated)

1 it Project  NJ000389.0007.00001 Well BS-17

Town/City Harriman

{, W LAND SURFACE
HE

i

i

County Orange State  NY

— "~ 4 inch diameter Permit No.

| drilled hole
. Land-Surtace Elevation and Datum:

I’< i feet I:I Surveyed
[ \—Well casing, [[] Estimated

1 inch diameter, Installation Date(s) 11/6/2001

Schedule 40

— Drilling Method Mud Rotary

~ ‘ [eackin

Gfeu% Bentonite Drilling Contractor ~ Kendrick Drilling’

Drilling Fluid EZ Mud

ft*

d Development Technique(s) and Date(s)
1 Bentonite slurry o

f 54 ft* Dpellets

: Fluid Loss During Drilling gallons
| 57.8 ft*

Water Removed During Development gallons
' i Static Depth to Water feet below M.P.
i ell Screen.

1 inch diameter Pumping Depth to Water feet below M.P.
. 10 slot

Pumping Duration hours

Yield gpm Date
F_‘ DGravel Pack Specific Capacity gpmv/it

Sand Pack (#01)

ﬁ | |Formation Collapse Well Purpose Expanded Bio Sparge System-

Sparge Well
o 60 tt*

Remarks

ft*
. Measuring Point is
i Top ot Well Casing
Unless Otherwise Noted.

T. * Depth Below Land Surtace
L Prepared by G. Horn

ﬁ \\nj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct
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]

ARCADIS GERAGHTY & MILLER

Well Construction Log
(Unconsolidated)

] Aft Project  NJ000389.0007.00001 Well  BS-18
V¥  LAND SURFACE
Town/City Harriman
County Orange State  NY
~— 4 inch diameter Permit No.

driied hole
Land-Surtace Elevation and Datum:

’< feet D Surveyed
\— Well casing, . [] Estimated

1 inch diameter, Installation Date(s) 11/6/2001

Schedule 40

Drilling Method Mud Rotary

‘ [ IBackfi

Gfeu{- Bentonite Drilling Contractor  Kendrick Drilling

Drilling Fluid EZ Mud

ftir

Devélopment Technique(s) and Date(s)

Bentonite slurry

] 58 ft* Dpellets

Fluid Loss During Drilling gallons

61 ft*
Water Removed During Development gallons

Static Depth to Water feet below M.P.
ell Screen.

1 inch diameter Pumping Depth to Water feet below M.P.
, 10 slot
Pumping Duration hours
Yield gpm Date
[:]Gravel Pack Specific Capacity gpm/ft
Sand Pack (#01)
| |Formation Collapse Well Purpose Expanded Bio Sparge System-
Sparge Well
63 ft*
- Remarks
H*
Measuring Paint is
Top of Well Casing
Unless Otherwise Noted.
* Depth Below Land Surtace
Prepared by G. Horn
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’ ARCADIS GERAGHTY & MiLLER
~. Well Construction Log

(Unconsolidated)

] At Project  NJ000389.0007.00001 Well BS-19

. W LAND SURFACE

Town/City Harriman

County Orange State  NY

\ ™ 4 inch diameter ‘ Permit No.
[ diTedFole— :
b Land-Surtace £Elevation and Datum:;

I,< . i feet |:| Surveyed
: \—Well casing, ' [ &stimated

1 inch diameter, Installation Date(s) 11/7/2001

Schedule 40

— ) Drilling Method Mud Rotary

‘D Backfill

Gfeu% Bentonite Drilling Contractor ~ Kendrick Drilling
Drilling Fluid EZ Mud
57.5 ft*

. Development Technique(s) and Date(s)
1 Bentonite slurry

60 ft* [:]pellets

Fluid Loss During Drilling gallons
ft*
Water Removed During Development gallons
Static Depth to Water feet below M.P.
v ell Screen.
1 inch diameter Pumping Depth to Water feet below M.P.
— , 10 slot :
' Pumping Duration hours
Yield gpm Date
. I:l Gravel Pack Specific Capacity gpmv/ft
Sand Pack (#01)
N | [Formation Collapse Well Purpose Expanded Bio Sparge System-
Sparge Well
P 62 ft*
Remarks
ft*
Measuring Point is
; Top ot Well Casing
: Unless Otherwise Noted.
—. * Depth Below Land Surtace
Prepared by G. Horn
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ARCADIS GERAGHTY & MILLER

-' Well Construction Log
P (Unconsolidated)

] At Project  NJ000389.0007.00001 Well BS-20
- W LAND SURFACE -
: Town/City Harriman
!

County Orange State  NY

— "~ 4 inch diameter Permit No.

drilled hole
Land-Surtace Elevation and Datum;

I’< feet D Surveyed
\—Well casing, ‘ [] Estimated

1 inch diameter, Installation Date(s) 11/7/2001

Schedule 40

Drilling Method Mud Rotary

. ‘ {JBackfil

Gfeu& Bentonite Drilling Contractor ~ Kendrick Drilling

Drilling Fluid EZ Mud

ftk

Development Technique(s) and Date(s)
{ Bentonite slurry

] 555 ftr Dpellets

Fluid Loss During Drilling gallons
58.5 ft*
Water Removed During Development galions
% Static Depth to Water feet below M.P.
L ell Screen.
1 inch diameter Pumping Depth to Water feet below M.P.
— , 10 slot
D Pumping Duration hours
' Yield gpm Date
lr—l DGraveI Pack Specific Capacity gpm/ft
[
: Sand Pack (#01)
:ﬁ, | |Formation Collapse Well Purpose Expanded Bio Sparge System-
Sparge Well
B __605 ftr
E Remarks
tt*
P Measuring Point is
Top of Well Casing
; Unless Otherwise Noted.

’ * Depth Below Land Surface
D Prepared by G. Horn
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Appendix E

Benzene, Pyridine and Alpha-Picoline
Concentrations Graph
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Appendix F

1988 Town of Harriman Water Supply
Well OR-7 Pumping Test Report



INCREASED PUMP RATE TEST ANALYSIS
WELL OR-7 -
VILLAGE OF HARRIMAN
HARRIMAN, NEW YORK

Prepared For |
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July 1998

Prepared By

LEGGETTE, BRASHEARS & GRAHAM, INC.
Professional Ground-Water and Environmental Engineering Services
126 Monroe Turnpike
Trumbull, CT 06611
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INCREASED PUMP RATE TEST ANALYSIS
~ WELL OR-7
VILLAGE OF HARRIMAN
HARRIMAN, NEW YORK

INTRODUCTION

Leggette, Brashears & Graham, Inc. (LBG) conducted a 72-hour pumping test on

Well OR-7, with an offsite well monitoring program. Well OR-7 is presently permitted by the New

~ York State Department of Environmental Conservation (NYSDEC) for waterftéking of up to 50 gpm
(gallons per minute). The well was reported to yield from up‘ to 150 bgpm during drilling. The
Village would like to increase the permitted water taking from 50 to 125 gpm. Special attention was

directed to evaluating the possibility of inducing ground-water contamination from the Nepera site

at the increased pump rate.

WELL OR-7

The well was drilled by Turnbull Well Drilling Association under the supervision of CA Rich
Consultants, Inc. Well OR-7 was completed utilizing an 8-inch diameter casing installed to a depth
of 55 feet and grouted into place. The overburden material encountered during drilling consisted of
33 feet of a silty clay. The bedrock encountered during drilling from 33 feet to the completion depth
of 417 feet was a hard competent dolomite bedrock unit. Two significant water-bearing zones were
encountered at 53 feet and 370 feet, respectively. The casing was advanced approximately 2 feet
below the 53-foot fracture to seal off this shallow fracture zone off, thereby providing the well with

a deeper water-bearing zone less likely to be impacted from ground-water contamination sources in

the region.

March 30 to April 2, 1998 Pumping Test

In February 1998, John Karl, Village of Harriman Water Superintendent, contracted
Quackenbush Water Systems to install a 25 hp (horsepower) Grundfos submersible pump in OR-7

at a depth of 370 feet. A 1-inch diameter plastic access tube for manual measurements of water

LEGGETTE, BRASHEARS & GRAHAM, INC.



levels was installed with the pump. The flow rate was measured with a flow meter. Well OR-7 is
located on plate 1.

OR-7 was pumped at a constant rate of 148 gpm for the entire test. At the rate of 148 gpm,
the water level declined from a pre-test static water level of 13.9 feet to 203.8 feet immediately prior
to the end of the test. The total drawdown at the end of the test was _189.9 feet. Substantial yield
and drawdown stabilization was achieved for the last eight hours of the test. Water-level data
measurements colleéted'during fhé pﬁmping- test and ploté of the data for OR—7 é.re shbwn in
Appendix 1.

After the test was terminated, recovery measurements were made in OR-7 for a period of
one hour. The water-level plot shown in Appendix I shows that the water level in Well OR-7

recovered from 203.8 feet to 69.3 feet in one hour. Recovery continued and in approximately

four days, the water level was fully recovered.

Long-Term Yield of OR-7

The data from the pumping test indicated OR-7 is a reliable source of water and can be
pumped at rates of up to 148 gpm. The test data indicated that at a rate of 148 gpm, the pumping
water level stabilizes at about 203 below the top of the casing. This is approximately 167 feet above

the major water-bearing zone penetrated by the borehole, affording a significant amount of available

drawdown.

WELL MONITORING PROGRAM

During the March 30 to April 2, 1998 pumping test on OR-7, a well monitoring program was
conducted on the ICC and Nepera property to evaluate the possibility of inducing the migration of
contaminants from the Nepera site at a higher pumping rate. Nepera is currently under an “Order
of Consent” with the NYSDEC as a result of the confirmed presence of a ground-water
contamination problem at the Nepera facility. The ground-water contamination problem is limited

to a small area within the shallow overburden material.

LEGGETTE, BRASHEARS & GRAHAM, INC.



Nepera has been active and completed a Remedial Investigation/Feasibility Study. The pump
and treat portion of the study insures that no contamination migration can likely occur. The
monitoring well network in place since 1987 has historically indicated no evidence of offsite ground-
water contamination migration from the Nepera site and the ground-water contamination is limited
to a small area over 3,500 feet southwest of OR-7. In addition, the data from the monitoring
program indicates the contamination is limited to the shallow overburden material and has not
migrated to the underlying bedrock aquifer.~ | . |

During the pumping test, a monitoring well network, including four cluster well locations
which consisted of a monitoring well completed in both the shallow saturated overburden material
and a bedrock well and one additional bedrock well were monitored. The monitoring wells are
shown on plate 1. The purpose of the well monitoring program was to determine if the pumping of
OR-7 at a maximum pumping rate for 72 hours would significantly affect water levels in monitoring
wells within close proximity to Nepera and if there was a direct hydraulic connection between the
saturated overburden material and underlying bedrock aquifer. The hydrographs for the monitoring
wells are located in Appendix II. -

The water levels of Monitoring Wells S-3, S-4, MW-6, MW-7, D-2, MW-23S and MW-23D
show some minor fluctuations not attributed to the pumping of OR-7. The hydrographs for thesé
wells indicate no discernible drawdown from pumping OR-7.

Two of the closest bedrock monitoring wells, D-3 and D-4, located about 1,500 feet and
1,200 feet, respectively, from OR-7 indicated 4.4 feet and 12.4 feet of drawdown from pumping
OR-7 near the end of the 72-hour pumping test. During the pumping test conducted on OR-7 in June
of 1988 at a rate of 50 gpm, water-level drawdown (2+ feet) was observed in bedrock rﬁonitoring
wells approximately 1,100 feet from OR-7. Data indicated at the increased pumping rate the
drawdown diminishes as distance increases from the pumping well (OR-7) and does not appear to
extend beyond Monitoring Well D-2 located approximately 1,800 feet southwest of OR-7.

The data indicate no water-level drawdown in any of the overburden monitoring wells from
pumping the bedrock aquifer (OR-7). Based on drilling logs for OR-7 and logs of other supply wells

and monitoring wells on ICC/Nepera, a till or “hardpan” layer apparently extends from the upland
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areas to beneath the Ramapo River Valley. This till, encountered beneath the other valley fill
material, is extremely dense and impermeable and forms an effective lower confining layer for the
bedrock aquifer. In addition, the logs of the test boring on the ICC/Nepera sites indicate a sufficient
clayey and silt content near the surface to consider them safe from shallow subsurface contamination.
The above pump test data collected during the test on OR-7 and available geologic data strongly
indicates no direct hydraulic connection between the shallow saturated overburden material and the

signiﬁcanf water-bearing zone encountered in the bedrock. éqﬁifer during the drilling of OR-7.
WATER QUALITY

Water samples were collected near the end of the pumping test. The samples were delivered
to OCL Laboratories in Bloomingburg, New York and analyzed by EPA Method 502.2 for volatile
organic compounds (V OCs). All constituents were found at levels below the detection limits, with
the exception of methylene chloride at 1.1 ug/l (micrograms per liter). Methylene chloride is a

typical in-house laboratory contaminant. A copy of the laboratory report is located in Appendix III.
CONCLUSIONS

Based on the results of the March 30 to April 2, 1998 pumping test on OR-7, the well has a
sustainable yield capacity of up to 148 gpm. The well can supply about 160,000 if pumped up to
18 hours daily. LBG strongly recommends the well not be pumped more than 18 hours on a daily
basis.

The water-quality analysis of OR-7 indicates no water-quality impact from ground-water
»..contamination on the Nepera site. The monitoring well network onsite and offsite Nepera, in place

smce 1987, has historically indicated no evidence of offsite migration of ground-water contamination
from the Nepera site. The ground-water contamination at the Nepera site is limited to the shallow
overburden material in a small area over 3,500 feet southwest of OR-7. Nepera’s onsite remediation

plan includes a pump and treat facility to insure no contamination migration can likely occur.
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The above data strongly indicate the pumping of OR-7 at rates up to 148 gpm would not

likely induce migration or redirect the ground-water contamination located on the Nepera site.
RECOMMENDATIONS
LBG recommends OR-7 be placed in service at a conservative rate of 125 gpm, although

under emergency conditions, the well can be 'purhped'up to rates not to exceed 148 gpm.

The Village should sample OR-7 on a quarterly basis for EPA Method 502.2 for the presence

of VOCs.
LEGGETT /
Thomas P. C#%a
Associate ;
R ed b

R. G. Slayback, C
President

cmp

July 9, 1998
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APPENDIX I

Hydrograph and Water-Level Readings During
72-Hour Pumping Test from March 30 - April 2, 1998
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Hydrograph of Well OR-7 During 72-Hour Pumping Test
from March 30 - April 2, 1998
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VILLAGE OF HARRIMAN
HARRIMAN, NEW YORK

OR-7
Water Level and Pumping Rate Readings During
72-hour Pumping Test on OK-7 Well
from March 30 - April 2, 1998

03/30/98 10:20 13.90 0 Pump On 148 gpm
10:27 109.52 7 '
10:28 112.60 8
10:29 113.96 9
10:30 11490 10 D
10:35 ' - 15 Q adjusted to 148 gpm
10:40 88.30 20
- 10:45 86.25 25
10:50 94.60 30
11:05 113.60 45
11:20 122.10 60
12:20 136.20 120
13:20 144.00 180
14:20 152.17 240
15:27 160.060 307
16:20 167.14 360
17:20 171.38 420
18:20 172.91 480
19:30 173.82 550
20:20 174.91 600
21:20 175.57 660
22:20 175.93 720
23:20 176.02 780
03/31/98 00:20 176.81 840
01:20 177.72 900
02:20 : 177.82 960
03:20 - 177.07 1020
04:20 177.22 1080
05:20 177.89 1140
06:20 178.13 1200
07:20 178.42 1260
08:00 178.80 1300
09:00 ' 166.30 1360 Q adjusted to 148 gpm
10:00 167.40 1420
11:00 167.34 1480
12:00 168.30 1540
13:20 169.57 1620
14:00 170.40 1660
03/31/98 15:00 171.92 1720 148 gpm




VILLAGE OF HARRIMAN
HARRIMAN, NEW YORK

OR-7

Water Level and Pumping Rate Readings During
72-hour Pumping Test on OK-7 Well

from March 30 - April 2, 1998
(continued)

172.81

172.81

03/31/98 16:00 148 gpm
17:00 173.54 173.54
18:00 174.78 174.78
19:00 176.00 176.00
20:00 176.32 176.32
21:00 177.57 177.57
22:00 178.91 178.91
23:00 179.42 179.42
04/01/98 00:00 180.98 180.98
01:00 182.93 182.93
02:00 183.00 183.00
03:00 184.77 184.77
04:00 187.21 187.21
05:00 189.11 189.11
06:00 193.77 193.77
07:00 194.00 194.00
08:00 194.10 194.10
09:00 195.40 19540
10:00 195.90 195.90
11:00 197.00 197.00
12:00 197.51 197.51
13:00 197.83 197.83
14:00 197.90 197.90
15:00 198.42 198.42
16:00 198.83 198.83
17:00 199.00 199.00
18:00 199.21 199.21
19:00 199.52 199.52
20:00 200.11 200.11
21:00 200.73 200.73
22:00 20142 201.42
23:00 201.87 201.87
04/02/98 00:00 20243 202.43
01:00 202.92 202.92
02:00 203.00 203.00
03:00 202.52 202.52
04:00 202.79 202.79
04/02/98 05:00 203.13 203.13 148 gpm




VILLAGE OF HARRIMAN
HARRIMAN, NEW YORK

OR-7

Water Level and Pumping Rate Readings During
72-hour Pumping Test on OK-7 Well
from March 30 - April 2, 1998
(continued)

dat

04/02/98 06:0 203.52 203.52 148 gpm |
07:00 203.80 203.80
08:00 203.81 203.81 -
~09:00 | 203.90 20390 |- 148gpm
10:25 203.84 203.84 Pump Off
10:27 134.20 13.20
10:28 105.20 105.20
10:29 96.66 96.66
10:30 93.90 43.90
10:35 88.40 88.40
10:40 86.40 86.40
10:45 84.00 84.00
10:50 82.40 82.40
10:55 81.20 81.20
1125 69.33 69.33
04/03/98 09:10 28.60 28.60
04/06/98 10:15 7.91 7.91




APPENDIX II

Hydrograph of Monitoring Wells During
72-Hour Pumping Test from March 30 - April 2, 1998
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VILLAGE OF HARRIMAN
HARRIMAN, NEW YORK

Hydrograph of Monitoring Well D-2 During 72-Hour Pumping Test
on OR-7 Well from March 30 - April 2, 1998
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HARRIMAN, NEW YORK

Hydrograph of Monitoring Well S-3 During 72-Hour Pumping Test
on OR-7 Well from March 30 - April 2, 1998
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VILLAGE OF HARRIMAN
HARRIMAN, NEW YORK

Hydrograph of Monitoring Well D-3 During 72-Hour Pumping Test
on OR-7 Well from March 30 - April 2, 1998
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VILLAGE OF HARRIMAN
HARRIMAN, NEW YORK

Hydrograph of Monitoring Well S-4 During 72-Hour Pumping Test
on OR-7 Well from March 30 - April 2, 1998
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VILLAGE OF HARRIMAN
HARRIMAN, NEW YORK

Hydrograph of Monitoring Well D-4 During 72-Hour Pumping Test
on OR-7 Well from March 30 - April 2, 1998
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VILLAGE OF HARRIMAN
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Hydrograph of Monitoring Well MW-23S During 72-Hour Pumping Test
on OR-7 Well from March 30 - April 2, 1998
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' VILLAGE OF HARRIMAN
HARRIMAN, NEW YORK

Hydrograph of Monitoring Well MW-23D During 72-Hour Pumping Test
on OR-7 Well from March 30 - April 2, 1998 '
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VILLAGE OF HARRIMAN
HARRIMAN, NEW YORK

Hydrograph of Monitoring Well MW-6 During 72-Hour Pumping Test
on OR-7 Well from March 30 - April 2, 1998
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VILLAGE OF HARRIMAN
HARRIMAN, NEW YORK

Hydrograph of Monitoring Well MW-7 During 72-Hour Pumping Test
on OR-7 from March 30 - April 2, 1998
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APPENDIX III

Water-Quality Analysis for Well OR-7
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Appendix G

Proposed Groundwater Monitoring
Program



Appendix G is a Stand Alone Document



