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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. 

Date: 

10 October 2007 

Contact: 

Alan Robinson 

Phone: 

267.685.1800 

Email: 

amrobinson@arcadis-
us.com 

Our ref: 

NJ000389.0008.00002 

Monitor groundwater quality in overburden perched/aquitard wells (MW-15S, MW-
17S, MW-26S, MW-28S, MW-29S, MW-34, PZ-4), overburden aquifer wells (MW-
1S, MW-5S, 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-annually. 

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 sentinel 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 aquifer wells 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. It is 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. 

Mr. Michael Mason 
10 October 2007 
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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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Mr. Michael Mason 
10 October 2007 

Alan M. Robinson, P.G. 
Project Manager 

Copies: 

S. Levine, Cambrex 
B. Wong, Pfizer 
G. Hollerbach, Quantum Management Group 
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Introduction 

Groundwater Quality 

Assessment, Groundwater 

Remediation Progress and 

Proposed Updated 

Remediation Program 

Supplemental Report 

Nepera Harriman Site 
Harriman, New York 

1.1 Background and Purpose 

In January 2007, ARCADIS, on behalf of the Maybrook and Harriman Environmental 
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 report, 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 
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 final two 
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 Environmental 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. 

Nepera Harriman Site 
Harriman, New York 
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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: 

• Source area 

• Plume centerline 

• Plume lateral 

• Plume fringe 

• 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 property 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 
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 kilogram (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. 

Nepera Harnman Site 
Harriman, New York 
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Based on the information obtained as part of the limited testing performed in October 
2006, 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. 
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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-1 R 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-11S, MW-8S, and RW-1 R and was detected at the 1 ug/L NYSDEC 
Standard/Criteria/Guidance (SCG) level in MW-12S. Toluene was detected in RW-1 R 
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. 

Electron Donors ("Food 
Sources") Electron Acceptors 

» Heating oil 
» Gasoline 
» Ethanol 
» Benzene 
» Toluene 
» Pyridine 
» Picoline 

• Oxygen (02) 
• Nitrate (N03) 
• Manganese (IV) (Mn*4) 
• Ferric Iron (Fe+3) 
• Sulfate (S04) 
• Carbon Dioxide (C02) 

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. 

Nepera Harnman Site 
Harriman, New York 
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Electron Acceptor 
Energy Yield 

(kilocalorie/mole) 
Most Energetic Oxygen -120 

Nitrate -114 
Manganese (IV) -81 

Ferric Iron -28 
Sulfate -25 

Least Energetic Carbon Dioxide -22 
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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. 

Compound 
Biodegradation Occurs 

References Compound Aerobic 
Conditions 

Anaerobic 
Conditions 

References 

Benzene Y Y 

Anderson, R. T. and D. R. Lovley. 2000. 

Anaerobic Bioremediation of Benzene 

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. Journal Applied 

Microbiology and Biotechnology. Vol. 64, 

Number 4, pages 437-446; Lovley, Derek 

R., John D. Coates, Joan C. Woodward, 

and Elizabeth J. P. Phillips. 1995. 

Benzene Oxidation Coupled to Sulfate 

Reduction. Applied and Environmental 

Microbiology. Vol 61, No.3, pp 953-958. 

Pyridine Y Y 

Kaiser J. P., Y. Feng and J. M. Bollag. 
1996. Microbial metabolism of pyridine, 
quinoline, acridine, and their derivatives 
under aerobic and anaerobic conditions. 
Microbiol. Rev. Vol 60, No. 3, pp. 483-498 

Picoline Y Y 

Kaiser, J. P., R. D. Minard, and J. M. Bollag. 

1993. Transformation of 3- and 4-Picoline 

under Sulfate-Reducing Conditions. 

Applied and Environmental Microbiology. 

Vol. 59, No. 3, pp. 701-705; Kaiser et al 

(1996), Ibid. 
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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: http://toxnet.nlm.nih.qov/cgi-bin/sis/htmlaen7HSDB , 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 
are able to biodegrade relatively easily and rapidly. 
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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 (II), nitrogen, ammonia, and water. 
Benzene (C6H6) reactions with the common aquifer electron acceptor compounds and 
resultant reaction endproducts are presented below. 

Electron Acceptor Reaction 

Oxygen (02) C6H6 + 7.5 0 2 -> 6 C02 + 3 H20 

Nitrate (N03) C6H6 + 6 N03" + H+ ^ 6 C02 + 3 N2 + 6 H20 

Manganese (Mn+4) C6H6 + 15 Mn44 + 12 H20 -* 6 C02 + 15 Mn+2 + 30 H+ 

Iron (Fe+3) C6H6 + 30 Fe+3 + 12 H20 -» 6 C02 + 30 Fe+2 + 30 H+ 

Sulfate (S04) C6H6 + 3.75 S04~2 + 7.5 H+ ^ 6 C02 + 3.75 H2S + 3 H20 

Carbon Dioxide (C02) C6H6 + 4.5 H20 -* 2.25 C02 + 3.75 CH4 
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4.3 Biosparge System 
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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. 
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. 
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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 Hamman, 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-5S. (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-20S, 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-25S, 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 
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 
Acceptor 

Directly 
Observed 

Reaction 
Endproduct 
Observed 

Reaction 
Endproduct 

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, 

Nepera Harriman Site 
Harriman, New York 
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and MW-16S were 1.24 ug/L, 1.62 ug/L and <1.0 ug/L, respectively. The substantially 
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 (II) 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 II 
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 potential groundwater cleanup goals. It 
is noted that since the Site use will remain the same in the future, these cleanup 

Nepera Harnman Site 
Harriman, New York 
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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-1S, MW-11S, MW-8S, RW-1R, MW-12S 

Sentinel Monitoring Wells: MW-24S, MW-7S, MW-5S, MW-4S 

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 

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-21S, 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-25S, 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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Six overburden aquifer monitoring wells - MW-3S, MW-4S, MW-5S, MW-27S, MW-7S 
and MW-24S - 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-12S, MW-13S, RW-1R, MW-8S, MW-1S, MW-36S and MW-35S- 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. 
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• 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 
benzene/toluene/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-25S. 
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. Hamman, 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-6D 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 will 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-25S, 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 Hamman, 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-1S 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 
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 2006, 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-1S. 

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-16S - has contributed to the groundwater quality improvements. 
Since the 1980s, facility capital improvements (e.g., tank containment) and improved 

Nepera Harriman Site 
Harriman, New York 
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operating procedures, and more recently termination of chemical process and storage Harriman, 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-1S is unnecessary and would provide no 
groundwater quality benefit not already being achieved by the natural biological system 
activity. 

9. In the bedrock aquifer, 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 
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 

Nepera Harriman Site 
Harriman, New York 
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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-1 S, 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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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 

g:\aproject\harriman trust\esd\supplemental groundwater reporWinal to nysdec 2007-10\final suppl. report 2007-10-09.doc 31 

file://g:/aproject/harriman


screened in the perched unit/overburden aquitard, and 9 are screened (or open hole) 
in the bedrock. ARCADIS proposes to decommission 15 monitoring wells. Wells will 
be placed on the proposed decommissioning list for the following reasons: 

Groundwater Quality 

Assessment, Groundwater 

Remediation Progress and 

Proposed Updated 

Remediation Program 

Supplemental Report 

Nepera Harriman Site 
Harriman, New York 

• 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 Harriman, New York 

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 WF>000 Geochemical Water Quality Data, Groundwater Quality Assessment, 
Supplemental Report, Nepera Harriman Site, Harriman, NY, October 2007. 

G^^mi' idwater Remediation Progress and Proposed Updated Remediation Progran 

Benzene 

(ug/L) 

OVERBURDEN AQUIFER 
Background (Upgradient) Wells 

MW-2S Nov-00 ND 
MW-9S Nov-00 ND 
MW-21S Nov-00 ND 

Dissolved 
Oxygen 
(mg/L) 

Nitrate 
(mg/L) 

Dissolved 
Manganese 

(ug/L) 

Dissolved 
Iron 

(ug/L) 

Sulfate 
(mg/L) 

Methane 
(mg/L) 

PH 
(S.U.) 

Temperature 

(°C) 

0.5 0.672 31.6 <10.0 19.1 <0.07 7.3 18.6 
0.2 0.258 159 <10.0 26.8 <0.07 7.2 12.6 
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 24.2 <0.07 - -

Plume Wells 
MW-1S Nov-00 98 0.2 <0.10 992 1,610 72.3 2.13 7.4 13.8 
MW-8S Nov-00 510 0.0 <0.10 279 4,170 14.4 1.33 7.9 13.0 

MW-16S Nov-00 4,100 0.0 <0.10 575 4,930 <1.00 11.7 7.8 16.7 
MW-20S Nov-00 7.0 0.0 <0.10 158 456 34.4 4.44 8.2 17.1 
MW-25S 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 

OW-6 Nov-00 20,000 0.0 <0.10 983 4,250 1.24 11.8 7.6 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 - - 0.4 <0.10 1,140 3,320 14.2 3.62 - -

Downgradient and Sidegradient Wells 
MW-3S Nov-00 ND 0.2 0.545 608 <10.0 29.5 <0.07 7.2 12.8 
MW-4S Nov-00 ND 1.3 <0.10 1,410 <10.0 32.8 <0.07 7.1 11.7 
MW-5S 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-11S Nov-00 ND 0.0 0.103 483 240 25.9 0.11 7.5 15.4 
MW-12S Nov-00 2.0 0.0 <0.10 3,390 20,900 16.2 11.34 6.7 23.7 
MW-24S Nov-00 ND 0.0 <0.10 951 1420 888* 0.13 7.9 16.4 
MW-27S Nov-00 ND 0.6 0.114 <1.0 24.1 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 WK>000 Geochemical Water Quality Data, Groundwater Quality Assessment, 
Supplemental Report, Nepera Harriman Site, Harriman, NY, October 2007. 

m. idwater Remediation Progress and Proposed Updated Remediation Progran 

Benzene 
(ug/L) 

Dissolved 
Oxygen 
(mg/L) 

Nitrate 
(mg/L) 

Dissolved Dissolved 
Manganese Iron 

(ug/L) (ug/L) 

Sulfate 
(mg/L) 

Methane 
(mg/L) 

pH 
(S.U.) 

Temperature 
(°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 
MW-20D Nov-00 230 
MW-25D Nov-00 16.0 

0.0 
0.0 
1.5 

0.273 
<0.10 
<0.10 

324 
449 

<10.0 

39.8 
157 
<1.0 

23.5 
51.7 
22.7 

0.17 
1.7 

<0.07 

AVERAGE 1.1 0.05 595 22 22.8 0.1 

7.3 
9.3 
12.7 

14.4 
14.2 
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 2.4 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 

NOTES 

ug/L 
mg/L 

value discarded for averaging 
Microgram per liter 
Milligram per liter 

S.U. 
°C 
ND 

Standard pH units 
Degrees Celsius 
Not detected 



Table WP2006 Geochemical Water Quality Data, Groundwater Quality Assessment, 
Supplemental Report, Nepera Harriman Site, Harriman, NY, October 2007. 

G^roh ndwater Remediation Progress and Proposed Updated Remediation Progran 

Benzene 
(ug/L) 

OVERBURDEN AQUIFER 
Plume Wells 

MW-16S Jun-06 1,100 
MW-20S Jun-06 100 
MW-25S Jun-06 620 
MW-33 Jun-06 74 

MW-37S Jun-06 130 
MW-53D Jun-06 460 

OW-6 Jun-06 12,000 
OW-7 Jun-06 3,500 

Dissolved 
Oxygen 
(mg/L) 

0.1 
0.1 
0.2 
1.1 
0.3 
0.3 
0.3 
0.6 

Nitrate 
(mg/L) 

0.077 
ND 
ND 

ND 
ND 

0.068 

Dissolved 
Manganese 

(ug/L) 

807 
311 
940 

340 
1770 
3760 

Dissolved 
Iron 

(ug/L) 

5570 
1340 
3050 

5620 
10700 
12300 

Sulfate 
(mg/L) 

1 
46.7 
2.08 

0.295 
0.926 
22.2 

Methane 
(mg/L) 

pH 
(S.U.) 

Temperature 
(°C) 

7.4 14.6 
7.5 12.7 
7.2 16.5 
7.4 12.1 
7.1 14.4 
6.6 14.4 
5.3 14.1 
6.3 14.4 

AVERAGE 0.4 0.024 1320 6430 12.2 

Downgradient and Sidegradient Wells 
MW-1S Jun-06 ND 0.2 
MW-5S Jun-06 ND 5.8 
MW-7S Jun-06 ND 0.3 
MW-8S Jun-06 ND 6.1 
MW-11S Jun-06 ND 0.1 
MW-12S Jun-06 0.4 0.2 
MW-24S Jun-06 ND 1.1 
MW-35S Jun-06 ND 0.3 
RW-1R Jun-06 0.5 J 0.3 

ND 

0.142 

0.031 

431 

464 

669 

5630 

362 

8300 

44.7 

841* 

42.9 

7.4 13.0 
11.0 13.0 
7.3 13.3 
7.0 12.0 
7.1 13.3 
8.4 14.6 
7.0 12.8 
7.1 13.9 
5.4 12.9 

AVERAGE - - 1.6 0.058 521 4760 44 



Table 1^^2006 Geochemical Water Quality Data, Groundwater Quality Assessment, 
Supplemental Report, Nepera Harriman Site, Harriman, NY, October 2007. 

<5Rn ndwater Remediation Progress and Proposed Updated Remediation Program 

Benzene 
(ug/L) 

Dissolved 
Oxygen 
(mg/L) 

Nitrate 
(mg/L) 

Dissolved Dissolved 
Manganese Iron 

(ug/L) (ug/L) 

Sulfate Methane pH Temperature 
(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 
MW-26D Jun-06 ND 0.8 

8.4 
9.9 

11.7 
14.7 

AVERAGE 0.5 

NOTES 
* 
ug/L 
mg/L 

value discarded for averaging 
Microgram per liter 
Milligram per liter 

S.U. 
°C 
ND 

Standard pH units 
Degrees Celsius 
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. 

Monitoring Well 
Sampling* 

** 
Diameter 
(inches) 

Finish 
Elevation of 
the top of 

casing 

Well 
Depth 
(bgs) 

Screen Depth/Open 
Borehole (bgs) 

Screen/Borehole 
Elevation 

Top of 
Aquifer 

Top of 
Bedrock Hydrogeologic Unit Monitored 

Consultant 
Monitoring Well 

Sampling* 
** 

Diameter 
(inches) 

Finish 
Elevation of 
the top of 

casing 

Well 
Depth 
(bgs) From 

ITOD> 
... To 

(Bottom) 
Top Bottom Depth (bgs) Depth (bgs) 

Hydrogeologic Unit Monitored 

Name 
Date 

Installed 

MW-1S 4 Stickup 522.77 25.0 15.0 — 25.0 507.77 497.77 13 77.5 Overburden" Aquifer CA Rich 1985 
MW-2S 4 Stickup 530.58 22.5 12.5 — 22.5 518.08 508.08 12 28 Overburden Aquifer CA Rich 6/3/85 
MW-3S 4 Stickup 525.70 25.0 15.0 — 25.0 510.70 500.70 10 ND Overburden Aquifer CA Rich 6/3/85 
MW-4S 4 Stickup 524.74 52.5 42.5 — 52.5 482.24 472.24 17 56 Overburden Aquifer CA Rich 6/4/85 
MW-5S 4 Stickup 535.26 45.0 35.0 — 45.0 500.26 490.26 NA NA Overburden 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 Overburden Aquifer CA Rich 6/10/85 
MW-8S SA 4 Stickup 526.24 70.0 65.0 — 70.0 461.24 456.24 55 70 • Overburden Aquifer CA Rich 6/18/85 
MW-9S 4 Stickup 529.59 21.0 14.0 - r - 21.0 515.59 508.59 12 26 Overburden Aquifer CA Rich 6/18/85 
MW-11S 4 Stickup 527.44 50.0 45.0 50.0 482.44 477.44 NA NA Overburden Aquifer CA Rich 7/2/85 
MW-12S 2 Flushmount 530.21 35.0 25.0 35.0 505.21 495.21 NA NA Overburden Aquifer NA 1985 
MW-13S 2 Flushmount 530.36 37.0 27.0 37.0 503.36 493.36 NA NA Overburden Aquifer NA 1985 
MW-16S SA 4 Stickup 534.71 45.0 35.0 45.0 499.71 489.71 27 NA Overburden Aquifer CA Rich 9/13/85 
MW-20S SA 4 Flushmount 528.61 27.0 17.0 27.0 511.61 501.61 13 ND Overburden Aquifer DaM 12/21/88 
MW-21S 4 Stickup 544.67 25.0 15.0 25.0 529.67 519.67 15 42 Overburden Aquifer DaM 1/16/89 
MW-24S SA* 4 Stickup 527.86 17.5 7.5 17.5 520.36 510.36 8 ND Overburden Aquifer DaM 12/20/88 
MW-25S SA 4 Stickup 535.16 28.0 23.0 ... 28.0 512.16 507.16 19 48 Overburden Aquifer CRA 7/11/91 
MW-27S 4 Stickup 535.09 30.0 30.0 35.0 505.09 500.09 26 69.5 Overburden Aquifer CRA 7/26/91 
MW-33S SA 2 Flushmount 535.74 19.0 4.0 ... 19.0 531.74 516.74 12 ND Overburden Aquifer AGM 8/30/02 
MW-35S 2 Flushmount 524.92 35.5 25.5 ... 35.5 499.42 489.42 23 ND Overburden Aquifer AGM 11/20/03 
MW-36S 2 Flushmount 525.33 35.0 25.0 ... 35.0 500.33 490.33 21 ND Overburden Aquifer AGM 11/21/03 
MW-37S 2 Flushmount 524.99 24.0 14.0 ... 24.0 510.99 500.99 11 ND Overburden Aquifer AGM 11/24/03 

OW-6 SA 2 Stickup 534.51 30.0 20.0 30.0 514.51 504.51 22 ND Overburden Aquifer AGM 8/7/00 
OW-7 SA 2 Stickup 534.82 30.0 20.0 ... 30.0 514.82 504.82 24 ND Overburden Aquifer AGM 8/7/00 

R-1 6 533.33 41.0 31.0 41.0 502.33 492.33 NA NA Overburden Aquifer LNY 10/15/65 
R W - 1 " 6 Vault 530.57 55.0 45.0 ... 55.0 485.57 475.57 40 ND Overburden Aquifer DaM 1/19/89 
RW-1R SA 6 Vault 529.78 56.0 48.0 56.0 481.78 473.78 40 ND Overburden Aquifer AGM 2/2/05 

MW-53D SA 4 Flushmount 532.31 57.0 47.0 ... 57.0 485.31 475.31 NA NA Overburden Aquifer AGM 11/3/99 
PZ-1 2 Stickup 544.46 32.0 27.0 32.0 517.46 512.46 1 ND Overburden Aquifer CRA 7/15/91 
PZ-2 2 Flushmount 531.86 53.0 48.0 ... 53.0 483.86 478.86 3 ND Overburden Aquifer CRA 7/9/91 
PZ-3 2 Flushmount 525.49 35.0 30.0 35.0 495.49 490.49 25 ND Overburden Aquifer CRA 7/22/91 

MW-15S SA 4 Stickup 534.96 17.0 7.0 ... 17.0 527.96 517.96 NA NA Overburden Aquitard CRA 9/16/85 
MW-17S SA 4 Stickup 534.42 14.0 4.0 14.0 530.42 520.42 NA NA Overburden Aquitard CRA 9/17/85 
MW-19S 4 Stickup 534.85 10.0 5.0 10.0 529.85 524.85 NA NA Overburden Aquitard CRA 9/17/85 

MW-22S(1) 4 Stickup 524.17 13.0 3.0 13.0 521.17 511.17 ND ND Overburden Aquitard DaM 1/23/89 
MW-23S(1) 4 Stickup 524.21 15.0 5.0 ... 15.0 519.21 509.21 21 77 Overburden Aquitard DaM 1/23/89 
MW-26S SA 4 Stickup 522.68 11.0 6.0 11.0 516.68 511.68 38 ND Overburden Aquitard CRA 7/26/91 
MW-28S(2) SA* 2 Stickup 523.89 13.0 3.0 13.0 520.89 510.89 ND ND Perched Unit AGM 7/31/00 
MW-29S(2) SAA 2 Stickup 522.54 13.0 3.0 13.0 519.54 509.54 ND ND Perched Unit AGM 8/8/00 

MW-34 SA 2 Flushmount 533.79 19.0 4.0 19.0 529.79 514.79 >15 ND Overburden Aquitard AGM 8/30/02 
MW-35AQ 2 Flushmount 524.82 19.5 9.5 19.5 515.32 505.32 23 ND Overburden Aquitard AGM 11/20/03 
MW-36AQ 2 Flushmount 525.36 19.7 12.0 18.0 513.36 507.36 21 ND Overburden Aquitard AGM 11/21/03 
MW-37AQ 2 Flushmount 524.95 10.9 7.9 10.9 517.05 514.05 ND ND Overburden Aquitard : AGM 11/28/03 
MW-53S 4 Flushmount 532.08 9.0 4.0 9.0 528.08 523.08 ND ND Overburden Aquitard/Perched Unit AGM 11/3/99 

PZ-4 SA 2 Stickup 534.18 46.0 41.0 46.0 493.18 488.18 49 ND Overburden Aquitard CRA 7/15/91 
MW-6D SA 4 Stickup 525.39 173.0 103.0 173.0 422.39 352.39 25 97 Bedrock Aquifer .-- CA Rich 6/9/85 
MW-10D 6 Stickup 530.57 80.0 28.0 80.0 502.57 450.57 -- 20 •"• Bedrock Aquifer '-Vl- CA Rich 6/25/85 
MW-18D 4 Stickup 534.34 80.0 60.0 ... 80.0 474.34 454.34 35 55 Bedrock Aquifer CA Rich 9/20/85 
MW-20D SA 3 7/8 Flushmount 528.60 85.0 65.0 ... 85.0 463.60 443.60 13 60 Bedrock Aquifer " •=• DaM 1/5/89 
MW-21D 3 7/8 Stickup 544.79 65.0 45.0 65.0 499.79 479.79 15 42 '•'."- • Bedrock Aquifers :<•>. .'• DaM 1/13/89 

MW-23D(1) 3 7/8 Stickup 524.28 102.0 77.0 102.0 447.28 422.28 21 77 ':* " \ Bedrock.Aquifer •s •;:\\ .- DaM 1/31/89 
MW-25D 3.9 Stickup 534.91 70.0 55.0 ... 70.0 479.91 464.91 19 48 ^ - ^Bedrock Aquifer > CRA 7/25/91 
MW-26D SA 2 Stickup 523.09 145.0 135.0 ... 145.0 388.09 378.09 38 110.5 '\.-.' Bedrock Aquifer :-,V CRA 8/2/91 

MW-27D 6 Stickup 535.51 99.0 79.0 ... 99.0 456.51 436.51 26 69.5 V . Bedrock Aquifer : y"-' CRA 4/15/92 

R-2D 10 Stickup 530.95 240.0 33.0 ... 240.0 497.95 290.95 NA 33 .^Overburden and Bedrock Aquifer "i LNY 5/21/65 
R-3D 10 Stickup 525.93 62.0 62.0 ... 72.0 463.93 453.93 44 62 •'%. Bedrock Aquifer *;,. LNY 11/6/79 

DaM—Dames and Moore 
Boyd—Body Artesian Well Co., 
(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) 
inc. LNY—Layne-New York Co., inc. A Semi-annual sampling for Mercury 

(2) Erosion Evaluation Well; ** RW-1 was replaced by RW-1 R 
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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-1S Site perimeter Plume Fringe 
MW-2S MW-2S Site perimeter Up-gradient 
MW-3S MW-3S Site perimeter Sentinel 
MW-4S MW-4S Site perimeter Sentinel 
MW-5S MW-5S 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-11S MW-11S Site perimeter Plume Fringe 
MW-12S MW-12S 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-25S 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-33S MW-33S 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 
OW-7 OW-7 Observation well for biosparge pilot test Source Area 

R-1 R-1 Plant production well Production Well 
R W - 1 " R W - 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 
PZ-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-15S MW-15S Building 75 Investigation 

Aquitard Wells 

MW-17S MW-17S Building 75 Investigation 

Aquitard Wells 

MW-19S MW-19S Building 75 Investigation 

Aquitard Wells 

MW-22S(1) MW-22S(1) Off-site well - hydraulic communication between groundwater and West Branch 

Aquitard Wells 

MW-23S(1) MW-23S0) Off-site well - hydraulic communication between groundwater and West Branch 

Aquitard Wells 

MW-26S MW-26S To assess impact of the lagoon and river on groundwater levels 

Aquitard Wells MW-28S(2) MW-28S(2) Streambank erosion evaluation Aquitard Wells 
MW-29S(2) MW-29S(2) Streambank erosion evaluation 

Aquitard Wells 

MW-34 MW-34 Building 13 seep investigation 

Aquitard Wells 

MW-35AQ MW-35AQ MW-1 groundwater quality investigation 

Aquitard Wells 

MW-36AQ MW-36AQ MW-1 groundwater quality investigation 

Aquitard Wells 

MW-37AQ MW-37AQ MW-1 groundwater quality investigation 

Aquitard Wells 

MW-53S MW-53S Area 53 post excavation monitoring 

Aquitard Wells 

PZ-4 PZ-4 Soil borings to provide sub-surface geology - borings finished as piezometers 

Aquitard Wells 

MW-6D MW-6D Site perimeter Sentinel 
MW-10D MW-10D Site perimeter Sentinel 
MW-18D MW-18D Buildinq 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 trench 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 C< 

(1) Off-Site Wells. 
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MW-20S J a r - 8 9 S e p - 9 

VOCs (pgfl-1 
Benzene 2 2 0 0 1 0 0 0 
Toluene 63 620 
Ethyl benzene 1 4 ND 
Xylene 7 4 ND 

Chlorobenzene ND 
Methylene Chloride - ND 

SVOCs (ugA) 
Pyrldne - 2500 
alpha-picdlne 1000 
2-ernlno-pyridne _ 2400 

Metals ftjgA) 

Mercury (total) 
Mercury (dissolved) 

Ammonia (mgA) -

M o r - 8 9 5 # p - 9 1 D t c - 9 + M o r - 9 5 J u n - 9 5 5 e p ~ 9 0 M o r - 9 6 J u n - 9 6 S « p - W D e c - 9 6 M a r - 9 7 J u n - 9 7 5 e p - 6 > D e c - 9 7 M a r - 9 B S * > - f l a Apr99 jun-99 Nov-00 Dec-01 Jun-02 Jun-03 Dec-03 Jiin-04 Jen-05 Jul 05 Jan -06 Jun-06 Jan-07 

55 690 1600 26 360 400 400 520 120 12 690 69 ND 19 ND 0 3 J T 68 82 410 590 53 63 148 33 109 468 

ND ND 16 86 240 940 1200 21 1 J 17 0 3 J 10 100 

ND ND ND ND ND ND ND 0 5 J ND ND ND ND ND 

1 J ND ND ND ND ND ND ND ND 0 9 ND ND ND 

ND ND ND 0 7 2 1 0 J 9 J ND ND 0 6 ND - 2 

ND - - - - ~ - - - - - -
ND ND 23 92 NO ND ND ND ND 8 ND 12 J 

ND ND 86 170 260 660 J 770 J 11 9J 31 J 13 44 

ND ND 380 980 1400 4300 5800 6J 39 118 18 130 

MW-11S 

VOCS (pgA) 

Benzene 
Toluene 

Ethyl benzene 

Xylene 

Chlorobenzene 

Methylene Chloride 

SVOCs (ugA) 

Pyridine 

alpha-picolne 

2-amme-pyriolne 

Metals (ug l ) 

Mercury (total) 

Mercury (dissolved) 

Ammonia (mo/) 

J u n - e e J u n - 8 8 J u l - 8 8 S e p - 8 8 D e c - 8 8 M o r - 8 9 S e p - 9 1 D « e - 9 4 M o r - 9 5 J u n - 9 5 5 e p - » 5 D e c - 9 5 M o r - 9 6 J u n - 9 6 Sep"=98 D e c - 9 6 M o r - 9 7 J u n - 9 7 5 e p - 9 7 D e c - 9 7 M o r - 9 B S « p - S 8 Apr 99 j n-99 Nov-OO Jun 06 

ND 2 4 0 180 ND 
ND ND ND ND 
- ND -
- ND -

2 3 0 

ND 

150 ND 
ND ND 
ND ND 
ND ND 

ND 
- ND 

- ND 
- ND 

ND 

ND 
ND 
ND 

ND 4 3 NO ND ND 2 2 1 2 12 ND 1 3 N D 6 5 NC ND ND NO ND ND ND 

ND ND ND ND 

NO ND ND ND 

ND ND ND ND 

ND ND ND 
ND ND ND 

ND ND ND ND 

ND ND ND ND 

NO ND 1 J ND 

MW34 Mar-04 Jun-04 - 5ep44 Jan-05 Jul-OS Jan-06 J n-06 

VOCs (pgA) 
Benzene 450 480 360 300 230 510 390 

Toluene 160 190 168 89 240 52 80 
Ethyl ben* en* ND ND ND U ND ND ND 
Xylene ND ND 4J 9 J 3 J 7 J 5 J 

Chlorobanzene ND ND ND ND ND ND -
Methylene Chloride - - - - -
SVOCs (ugA.) 
Pyrlolne ND ND ND ND ND ND 25 J 
alpha-picdlne ND ND 1700 1200 2300 420 840 
2 ami o-pyndne ND ND 148 J 85 J ND ND 29 J 

Metals (ugA) 

Mercury (total) - - - -
Mercury (dissolved) - - - - _ 

MW-20D 
VOCs (pgfl.) 
Benzene 
Toluene 
Ethyl benzene 

Xylene 

Chlorobenzene 
Methylene Chloride 

SVOCs (ugA.) 

Pyrldne 

alpha-picdlne 

2 arm o-pyrldrie 

Metals fJJgfl.) 

Mercury (total) 

Mercury (disserved) 

Ammonia (mgA) 

Ap-89 Oct-91 Apr 99 Jun-99 

1 2 

5 4 

ND 

ND 

12 

32 

ND 

ND 

ND 

ND 

22 

19 

10 

9 J 

120 

NO 

ND 

ND 

ND 

64 J 

26J 

ND 

3 J 

24 

ND 

ND 

ND 

46 

16J 

ND 

230 

15 

2 

4 

ND 

41 

28 

1 

2 

ND 

5 NO 
17 26 

31 140 

Jun-02 

7 

12 

0 4 

0 6 

NO 

27 
26 

160 

Jul-05 Jan -06 Jun-06 Jan-07 

100 

280 

ND 

3J 

ND 

69 

220 

ND 

ND 

1 J 

84 

310 

1 J 

5J 

1 J 

67 

270 

1 J 

3J 

1 J 

83 

250 

ND 

ND 

ND 

75 

300 

2J 

5 J 

2 J 

87 

380 

2 J 

SJ 

110 

460 

3 
6 
2 

270 J 200 J 280 

220 140 J 200 

970 870 150 

270 J 280J 280 J 170J 

200 210 210 J 120 J 

860 1100 1180 610 

M W 3 3 Mar-04 Jun-04 Sep-04 Jan-05 Jul-05 Jan-06 Jun 06 Je -07 

VOCs (pgA) WNA 

Benzene 21 158 130 358 24 2700 74 

Toluene 7 J 6 J 5 J 2 J 6 J ND NO 
Elhylbenzene NO 0 7 J ND ND ND ND ND 
Xylene 2 J 5J ND ND 4J 5J ND 

Chlorobenzene ND ND ND NO ND ND -
Methylene Chloride _ - - _ -
SVOCs (pgA) 
Pyrldne ND 35 18J 51 3 ND 42 
alpha-plcolne 53 44 21 32 2 ND 29 
2 anino-pyrldne 82 7J 5J 4J ND ND 22 

Metals (ugA) 

Mercury (total) - - - - - -
Mercury (dssdved) - - - - - - -
Ammonia (mgfl) - - - - - 1900 

MW10D Jun-85 Jun-58 Sep-66 Oec-68 Mar 69 Sep-91 j u n -99 Nov-00 

VOCs (pgA) 

Benzene NC 

Toluene NL 
Ethylbenzene 

Xylene 

Ctilorobenzene 
Methylene Chloride _ 

svocs (ugA.) 
Pytldne 

alpha-plcolne 

2 amlnc-pyhdne 

Metals (urj/L) 

Mercury (total) 

Mercury (dissolved) 

ND 

NO 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 

- NO NO ND 

MW-9S Jun-85 Jun-96 Sep-88 Dec-SB Mar 69 Sep-91 J n-99 Nov-00 

VOCs (pg/L) 

Benzene - ND ND ND ND ND ND ND 
Toluene - ND ND - ND ND ND ND 
Ethyl benzene _ ND - ND ND ND ND 
Xylene - ND - _ ND ND NO ND 

Chlorobenzene - - - - - ND ND ND 
Methylene Chloride - - - - ND _ _ 
SVOCs (MPA.) 
Pyndne ND _ _ _ ND ND ND 
alpha-plcolne - - - - _ ND ND ND 
2 amlno-pyridjne - - - - - ND ND ND 
Metals (ugA) 

Mercury (total) - - - - - - -
Mercury (dissolved) - - - - - - -

NW-BS 

VOCs (ugA) 
Benzene 
Toluene 
Ethylbenzene 

Xylene 

Chlorobenzene 
Methylene Chloride 

SVOCs (ugA) 
Pyridine 

alpha-plcollne 

2 arrtno-pyrldne 

Metals (pgA) 

Mercury (tetal) 

Mercury (dssdved) 

Amnion la(mgrt)  

Jun-ee J u l - 8 8 s e p - B s D e c - B B M o r - 8 8 5 e p - w D e c - 9 4 . M o r - 9 5 J u n - 9 5 5 e p - » 5 D e c - 9 6 M o r - 9 6 J u n - 9 6 s e p - » D D e c - 9 6 M o r - 9 7 J u n - 9 7 = * p - i " D e c - 9 7 M o r - 9 8 s o p - S B Apr 99 Jun! Nov-00 De^oi Fe^02 Apr-02 Jun-02 Aug-d2 oct-02 Dec-02 Feb-03 Apr-03 Ju -03 Aug^3 Oct 03 Dec 03 M r 04 Jun-04 Sep-04 j a n 05 Jul-OS Jen 06 Jun-06 Jan-07 

3 7 

ND 
ND 
NO 

250 
1 2 

320 
1 6 

1500 15 310 

ND ND 

ND ND 
NO ND 

_ ND 
ND 

_ NO 
ND 

- 150 

9 6 0 1300 11O0 8 2 0 ND 610 3 4 0 3 4 0 4 9 0 5 7 0 ND 3 4 0 8 9 0 770 9 2 0 ND T1 510 240 360 390 370 230 260 ND ND 49 63 150 110 89 27 23 15 5 J 3 J 

- - - - - - - - - - ND ND ND ND ND ND ND ND ND ND ND ND ND NO 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 

- - - - - - - - - - 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 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 ND ND 10 J ND ND ND ND 

- 0 4 J 0 2 J ND 4 ND ND 2 ND ND ND ND ND ND ND ND ND 10 ND ND ND ND 

7 J 13 J 8 6 ND ND 7 ND 1 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 NO ND 

ND ND ND 

ND ND NO 

M W 2 t D Sep-Sl Jun 99 

VCCsfug/L) 

Benzene ND ND 

Toluene 
Ethylbenzene 

Xylene 

NO 

ND 

ND 

ND 

ND 

ND 

Chlorobenzene 
Methylene Chloride 

ND 

ND 

ND 

SVOCs (ugA) 
Pyrldne 
alpha-plcdine 

ND 

ND 

ND 

ND 

2 amlno-pyrldne ND ND 

Metals (pgA) 

Mercury (tctal) 

Mercury (dssdved) 
- -

P Z 2 Jun-99 Ncv-00 Jan-07 
VOCs (ugA) WNA 

Benzene ND ND 
Toluene 
Ethylbenzene 
Xylene 

ND 

ND 

ND 

ND 

ND 

ND 
Chlorabenzen 
Methylene Chloride 

ND ND 

SVOCS (MOA) 
Pyrldne 
alph -plcdlne 
2 amlno-pyrldne 

ND 

ND 

ND 

ND 

ND 

ND 
Metals (ugA) 

Mercury (total) 

Mercury (dissolved) 
- -

MW-S3D Nov 99 Nov 00 Ma 04 J n-04 Sep-04 Jan-05 Jul-05 Jan -06 Jun-06 Jan-07 
VOCs (UgA) 

B nzene 148 500 310 300 360 980 850 950 460 470 
Toluene 0 3 J 2J 0 8 J 1 J NO ND 0 4 ND ND ND 
Ethylbenzene NO ND ND ND ND ND ND ND ND ND 
Xylene ND ND ND ND ND ND 0 9 ND ND ND 

Chlorobenzene ND ND ND ND ND ND ND ND _ ND 
Methylene Chloride - - - - - - -
SVOCs (ugA) 
Pyridine ND ND ND ND ND ND ND ND ND -
alpha-p collne 8J 13J 3J 3J 3J 3 J 4J 6J 5J -
2 amlno-pyrldne ND ND ND ND ND ND ND ND ND -
Metal (ugA) 
Mercury (total) ND - - - - - -
Mercury (dissolved) - - - - ~ - -
Ammonia (mgfl) - - - - - - 35 -

MW-53S Nov 99 Nov 00 

VOCs (UBA) 

Benzene NO ND 

Toluene ND ND 
Ethylbenzene ND ND 
Xylene ND ND 

Chlorobenzene ND ND 
Methylene Chloride 

s v o c s (ugA.) 
Pyrldne ND ND 
alpha plcdlne 1 J ND 
2 amno-pyridine ND ND 

Metals (ugfl.) 

Mercury (total) 1 -
Mercury (dlssdvod) -

MW-21S Ma 69 Sep 91 Jun-99 Nov 00 
VOCs (ug/L) 

Benzene ND ND ND ND 
Toluene ND ND ND 3J 
Ethylbenzene ND ND ND ND 
Xylene ND NO ND ND 
Chlorobenzene _ ND ND ND 
Methylene Chloride - ND -
SVOCs (pgA) 
Pyridine - ND 8J ND 
elpha-pcolne - ND 10J ND 
2 mlno-pyrldne - ND 27 ND 
Metals (ugA) 

Mercury (total) - - - -
Mercury (dssdved) - - -

^to-
MW-9S S 

(525 04) $ 

- 8 -

co 
. N | 3 R0UTE 17 

MW37S Dec-03 Jun-06 Jan-07 

VOCs (ugA.) WNA 
Benzene 50 130 

Toluene ND 0 7 J 
Ethylbenzene ND ND 
Xylene ND NO 

Chlorobenzene ND _ 
Methylene Chloride _ -
SVOCs (ugA) 
Pyrldne ND ND 
alpha-plcohne ND ND 
2 amlno-pyrldne ND 7 

Metals (ugA) 

Mercury (total) 0 00845 -
Mercury (dissolved) 0 00262 -
Ammonia (mgA) 79 46 

MW24S 

VOCs QjgA) 

Benzene 

Toluene 

Ethylbenzene 

Xylene 

Chlorobenzene 
Methylene Chloride 

SVOCs (uoA) 

Pyndne 

alpha-plcolne 

2 amino-pyrtdne 

Metals (ug/L) 

Mercury (total) 

Mercury (dissolved) 

Ammonia (mgfl) 

M o r - 8 9 & « P - W D e c - 9 4 M o r - 9 5 J u n - 9 5 5 e p - « » D e c - 9 5 M o r - 9 6 J u n - 9 6 Sep=BB D e c - 9 6 M o r - 9 7 J u n - 9 7 S e p - 9 7 D e c - 9 7 M o r - 9 8 5 e p - 9 B J u n < Nov-OO Jul-05 Jan -06 jun -06 Jan-07 

ND 

3 4 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND ND ND ND ND ND ND ND ND 0 5 ND NO 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 ND ND 

ND ND ND ND ND NO 

ND ND ND ND ND ND 

_ _ 0 24 _ 0 3 

- _ 0 31 _ 

I 

RW1S/RW-1R Oct 91 Feb-92 May 93 Oct 94 Oct 95 Jun 96 Jun 97 Feb-98 Jun 99 Nov 00 De 01 Feb-02 Apr-02 Ju 02 Aug-02 Oct-02 Feb-03 Apr 03 Jun-03 AUfl-03 Oct-03 Dec-03 Me 04 Jun 04 Jan 06 Jun-06 Jul-06 Jan-07 

VOCs (poA) 

Benzene 850 2701 842 1469 360 222 317 292 67 84 87 6 24 19 9 ND ND ND ND ND 33 ND 26 19 ND 0 5 J ND ND 

Tduene ND - - - - - - 2 J 0 8 0 9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 5 3 
Ethylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NO ND ND 
Xylene ND - - - - - - 0 3 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NO 

Chlorobenzene ND - - - - _ - 0 4 J 0 9 0 8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ _ ND 
Methylene Chloride - _ _ _ _ _ _ _ _ - _ - _ - _ - _ _ - - _ _ _ -
SVOCs (ugA) 
PynoYie ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - ND 
alpha picdn 22 - - _ - - - 23J 11 13 3 ND 4 2 NO ND ND ND ND ND ND ND ND ND ND - ND 
2-am o-pyrtdne ND - - - - - - 2 J 2 4 2 ND 2 3 ND ND ND ND ND 6J ND 5 J 5 J ND ND - ND 

Metal (ugA) 

Mercury (total) - - - ~ _ - - - - - - - - - - - - - - - - - - - - -
Mercury (dssdved) - - - - - - - - - - - - - - ~ - - - - - - - -
Ammonia (mgA) - - - - - - - - - - - - - - - - - - - - - - - - 1 2 - -

P Z 1 

VOCs (pgA) 

Benze ft 

Jun-99 

0 3 J 

Nov-00 

ND 

Tduene 
Ethylbenzene 
Xylene 

ND 

ND 

ND 

37 

ND 

ND 

Chlorobenzene 
Methylene Chloride 

ND ND 

SVOCs (pgA) 
Pyridine 
alpha-plcolne 
2 amino-pyrldne 

NO 

ND 

ND 

ND 

ND 

ND 

Metals (ugA) 

Merc ry (total) 

Mercury (dsson/ed) 
~ -

a 

XT 

MW-1S Jun-85 Jun-68 Sep48 Dec 88 Mar 89 Sep-91 May 92 May 99 Nov-00 Jul-02 Aug-02 Sep42 Sep42 Oct-02 Oct-02 Nov-02 Nov-02 Dec-02 Dec-02 Jan-03 Jan-03 Feb-03 Feb-03 Mar-03 Mar-03 Apr-03 Apr 03 May-03 May 03 May-03 Jun-03 Jun-03 JUI-03 Jul-03 Aug-03 Aug-03 Aug43 Sep-43 SeooJ Oct-03 Jun 06 Jul-06 Jan-07 

VOCs (pgA) 

Benzene - 280 800 380 220 ND ND 0 9 88 170 140 120 120 180 94 S3 120 160 140 230 180 200 240 15 11 15 23 25 29 37 33 54 65 170 180 160 150 130 150 150 ND ND ND 

Tduene ND ND - ND ND ND ND ND ND ND NO 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 ND ND ND 

Ethylbenzene ND _ _ m W 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 NO ND ND ND ND ND ND NO ND ND ND 

Xylene - ND _ _ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NB m ND WD ND m ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND ND ND 

Chlorcbenzene - - - ND ND ND ND - _ - - - - - _ - - - - - - - - - - - - - - - - - - - - = = = ND 
Methylene Chloride - _ _ _ - - - - - - - - - _ - _ _ - - _ - .. - - - - _ - - - _ _ - - - - - - -
SVOCs (ugA) 
Pyridine ND - - - - ND ND ND ND - - - _ - - - _ - - - - - - - - - - - - - - - - - - - - - - ND 
alpha-plcolne - - _ _ ND ND 0 4 J ND _ - - _ _ _ - _ _ _ _ _ _ _ - - - - - - - _ - - - - _ - - ND 
2 amlno-pyrldne - - - - ND ND 0 3 J ND - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ND 

Metals (pgA) 

Mercury (total) — — - — - - - — — — - - - - - — — - — - — - — - — - - - - - - — — — - — -
Mercury (dssdved) - - - _ - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - -
Ammonia (mgA) - - - ~ - - - - - - - - - ~ - - - - ~ - - - - - ~ - - - - - - - - - - - - 61 - ~ 

MW-24S 
(520 05) f 

O 

IV 

MW-35S Dec-03 Jun-06 

VOCs (UQA) 

Benzene ND ND 
Tduene ND ND 
Ethylbenzene ND ND 
Xylene ND ND 

Chlorob nzene ND _ 
Methylene Chloride - -
SVOCs ftjgA) 
Pyndne ND ND 
alpha-plcolne ND ND 
2-arrtno-bytldne ND ND 

MeteJs(ugA) 
Mercury (tdal) 0 0477 -
Mercury (dissdved) 0 0157 -
Ammonia (mg/L) 24 25 

MW35AQ Dec-03 

VOCs (pgA) 

Benzene ND 

Toluene ND 
Ethylbenzene ND 
Xylene ND 

Chtorobenzene ND 
Methylene Chloride 

s v o c s (pgfl.) 
Pyridm NO 
alphs>plcctne ND 
2-amtno-pyrldne ND 

Metals (ugA) 

Mercury (tctal) 0167 

Mercury (dissolved) 0 0328 

Ammonia (mgA) 81 

MW-23D 

VOCs(ugA) 

Benzene 

Toluene 
Ethylbenzene 

Xylene 

Chlorobenzene 
Methylene Chloride 

SVOCs (pgA) 

Pyrldne 

alpha-plcolne 

2-amlno-pyidine 

Metals (ugA) 

Mercury (total) 

Mercury (dssolved) 

M o r - B 9 S e p - 9 1 D e c - 9 4 M o r - 9 5 J u n - 9 5 ^ P - * ^ D e c - 9 5 M o r - 9 6 J u n - 9 6 = W F W D e c - 9 6 M o r - 9 7 J u n - 9 7 s * p - > * 7 D e e - 9 7 M o r - 9 8 M P - V o 1 Apr 99 jun-99 N o v « i 

NO ND 

11 ND 
1 ND 

6 3 ND 

_ ND 

_ ND 

- ND 

- ND 

NO ND ND ND ND 0 6 J 0 3 J 

ND 0 7 J 2 J 
ND ND ND 

ND ND ND 

ND 0 6 J ND 

ND - -
ND ND ND 

ND ND ND 

ND ND ND 

"zrr i 

/ / MW-; 
MW-35AQ> 

MW-35S-
(521 00) 

(521 09)' 
PZ-3 

2̂3D 

MW-22S 

MW-22S Mar-69 Sep-91 Jun 39 Nov-00 
VOCs (pgA) 

Benzene ND ND ND ND 

Toluene ND ND 0 4 J U 
Ethylbenzene ND ND 0 4 J ND 
Xylene ND ND 0 7 J ND 
Chlorobenzene - ND 0 4 J ND 
Methylene Chloride - ND - _ 
SVOCs (ugA) 
Pyndne - ND ND ND 
alpha plcofae - ND ND ND 
2-amin o-pyrtdne - ND ND ND 
Met Is (ugA) 

Mercury (tdal) - - - -
Mercury (olssdved) - - - -

MW-23S 

vccs(«eL> 

Benzene 
Tduene 
Etiyl benzene 

Xylene 

Chlcrobenzane 
Methylene Chloride 

SVOCs (pgA) 

Pyrldne 

alpha-plcdhe 

2 amfno-pyrldrie 

Metals (pgA) 

Mercury (total) 

Mercury (dssdved) 

M o r - 8 9 S t p ^ f f i D e c - 9 4 M o r - 9 5 J u n - 9 5 S e p - ^ 5 D e c - 9 5 M o r - 9 6 J u n - 9 6 S e p - W D e c - 9 6 M o r - 9 7 J u n - 9 7 S e p - 9 7 0 . 0 - 9 7 M o r - 9 8 S « p - 9 8 Apr 99 jun-99 Nov-00 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND ND ND ND ND ND 

ND ND 0 9 J 

ND ND ND 

ND ND ND 

ND ND ND 
ND -
ND ND ND 

ND ND ND 
ND ND ND 

OS 

1 

Q 

ft 
C £ 

z 

s 
I 

o 
o 
csi 

1 

a 
o o 

o 
CL. 

0£ 

1 
s 

v> 

S v 
Q. 

E 
o 
o 

MW15S Oct-65 Sep-9't Apr 99 Juiv99 Nov-00 Dec 01 Feb-02 Apr-# Jun-02 Aug-02 Oct-02 Dec-02 F b-03 Apr 03 Jun 03 Aug-tt Oct-03 Dec 03 Mar 04 Jun-04 Sep44 Jan-05 Jul 05 Jan -06 Jun-06 

VOCs (UBA) 
Benzene ND 390 ND NO 8 42 2 4 4 3 ND 0 6 ND ND ND OS 7 1 i ND 0 6 J 2 J 1 J 0 7 J ND U 

Tduene ND ND ND ND ND ND ND ND ND ND ND 0 8 J ND ND ND ND ND ND ND ND ND ND ND ND ND 
Ethytbenzene - ND ND ND ND 1 NO ND ND ND ND ND ND 0 S J ND ND ND ND ND ND ND ND ND ND ND 
Xylene ND ND ND ND 2 ND ND ND ND ND 4 J ND 1 J ND ND ND ND ND ND ND ND ND NO ND 

Chlorobenzene ND ND ND 0 40 0 7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ 
Methylene Chloride 7J NO _ _ _ _ - - - _ - _ _ _ _ -. _ _ - _ _ 
SVOCs (ugA) 
Pyddne 1930 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpna plcclne ND ND ND ND ND ND ND ND ND ND ND ND HO ND ND ND ND ND ND ND ND ND ND ND 
2-a mlno-pyrldne - ND ND ND ND 3 2 ND 1 ND ND ND ND ND ND ND ND NO ND ND ND ND ND ND ND 

Metals (ugA) 

Mercury (tdal) - - - - - - - - - - - - - - - - - - -
Mercury (dssdved) - - - - - - - -

MW-20S' 
(525 72) 

H I S 1 

[523 70) 

DRAIN 
PUMPS 

SHEAR GA^E 
^VALVtS 

ur> 
c— MW-

PZ3 
VOCsftJoA) 

Benzene 

Tduene 
Ethylbenzene 

Xylene 
Chlorobenzene 

Methytone Chlor ide 

SVOCs (ugA) 

Pyndne 

alpha-picolfie 

2 amlno-pyrldne 

Metals (upA) 

Mercury (total) 

Mercury ( d m d w d ) 

(515 57) 

MW-36S Dee-03 

VOCs (ugA) 
Benzene ND 

Tduene ND 
Ethylbenzene ND 
Xylene ND 
CMorabenzen U 
Methylene Chloride -
SVOCs (ugA) 
Pyrldne ND 
alpha-picdlne ND 
2 ami o-pyrtdne ND 

Metals (ugA) 

Mercury (tdal) 0 0196 

Mercury (dssdved) 00222 

Ammonia (mgA) 16 

"?R0M 
STORM 
DRAINS 

DILuGE1 

D^A'N 

MW-28S 
(515 11) 

owe Nov-00 Dec 01 Feb-02 Apr-02 Jun-02 AU(h02' Od-02 Dec-02 Feb-03 Apr OS Jun-03 Aug-03 Oct-03 Dec 03 Mar 04 Jun-04 Sep44 Jan-05 JUl-05 Jan -06 Jun-06 Jan-07 

VOCs (pgA) 

Benzene 20000 240 380 2900 510 13000 750 1300 4300 3600 1908 30000 320 680 3700 1700 4700 2700 1S000 1200 12800 16000 

Toluene ND 1 oa ND ND ND ND 4J ND ND ND ND 2J 3J ND ND ND ND ND ND ND ND 
Ethylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylen ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Chlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND NO NO ND ND ND ND ND - ND 
Methylene Chloride _ - - - - - - - - - - _ _ - - - - - -
SVOCs (ugA) 
Pyndne 1400 68 ND 840 42 360 28 49 170 290 ND ND ND ND 53 88 ND 46 J 380 J ND 86 -
alpha-plcolne 3900 24 170 620 84 770 63 NO 180 390 1100 8700 490 71 890 470 820 B60 2700 76 1300 

2 amino-pyridine ND ND ND ND ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND ND ND 

Metals (pgA) 

Mercury (total) - - - - - - - - - - - - - - - -
Mercury (dissdved) - - - - - - - _ - - - - - - - - - -
Ammonia (mgA) - - - - - - - - - - - - - - - 7 1 

MW25D Sep 91 Jun-99 Nov-00 

VOCs (pgA) 

Benzene 25 18 16 

Toluene ND ND NO 
Ethylbenzene ND ND ND 
Xylene ND ND ND 

Chlorobenzene ND ND ND 
Methylene Chloride - - -
SVOCs (pgA) 
Pyridine ND ND ND 
alpha-picdlne 9 SJ ND 
2 ammo-pyrldine ND ND ND 

Metals (ugA) 

Mercury (tctal) -
Mercury (dissolved) - - -

[524 20)1 

K$c 
I 

BS-14-/ 
.R -3 ) \ 

•BS-" 

O W 7 Nov-00 Dec-01 Feb-02 Apr 02 Jun-02 Aug42 Oct 02 Dec-02 Feb-03 Apr-03 Jun-03 Aug-03 Oct-03 Dec-03 Mar 04 Jun-04 Sep-04 Jan-05 Jul-05 J n-06 Jun 06 Jan-07 

VOCs (pgA) 
B«n2ane 8500 31000 550 320 450 310 300 4000 2000 1300 590 470 2700 1400 400 220 1400 41 33 54 3500 590 

Tduene ND 25 1 3 ND ND ND ND ND ND ND 2 J ND ND ND ND ND ND ND ND ND ND 
Ethylbenzene ND 25 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylene ND 25 ND ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND ND ND ND ND 

Chlorobenzene ND 25 ND ND NO ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - ND 
Methylene Chloride - - - - - - - - - - - - - _ - - - - _ - ~ -
SVOCs (ugA) 
Pyrldne 330 460 ND ND ND ND ND 17J 12J 46 ND ND ND ND ND ND ND 5 J ND ND 4J -
alph a-pi collne 640 3400 9 43 28 21 9 ND 23 66 78 15 300 140 150 76 27 18 8 10 37 -
2 amlno-pyrldne ND 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ 
Metals (ugA) 

Mercury (tdaD - - - - - - - - - - - - - - - - - - -
Mercury (dissdved) - - - - - - - - - - - - - - - - - - - - -
Ammcnla (mgfl) - - - - - - - - 4 2 -

R-2I 

J 

AREA) 

"&' 

•ETAIL SHEAR\ GAT! 
,LVES 

MW28S Jul-05 Jan-06 Jun-06 

VOCs (ug/L) 

Benz ne ND ND ND 

Tduene ND ND ND 
Ethylbenzene ND ND ND 
Xylene ND ND ND 

Chlorobenzene ND ND -
Methylene Chloride - -
SVOCs (pgA) 
Pyndne ND ND ND 
alpha plcottn ND ND ND 
2 amlnc-pyridme ND ND ND 

Metals (ugA) 

Mercury (let I) 0 21 _ 0 16 

Mercury (dssdved) 0 2 - -
Ammonia (mgA) - - 41 

MW-37AQ Dec-03 

VOCs (UgA) 
Benzene 39 

Tduene ND 
Ethylbenzene ND 
Xylene ND 
Chlorobenzene 11 
Methylene Chloride -
SVOCs (ugA) 
Pyridn ND 
alpha-picdlne ND 
2 amlno-pyrldne ND 

Metals (pg/L) 

Mercury (total) 0933 

Mercury (dissolved) 000905 

Ammonia (mpA) 79 

MW-36AQ Dec-03 

VOCs«jg/L) 
Ben en 5 J 

Td ene ND 
Ethylbenzene ND 
Xylene ND 

Chlorobenzene 2J 
Methylene Chloride _ 
SVOCs (ugA) 
Pyrdne ND 
alpha-picdne ND 
2 amlno-pyndne ND 

Metals (ugA) 

Merc ry (total) 0 456 

Mercury (dissdved) 0 0821 

Ammonia (mgA) 36 

MW-26D S t p S T "Apr da J n-ss Nov-00 De -01 J n-02 Dec-02 J n-03 Dec-03 JU 04 J n-05 J I05 J n 06 J -06 Jan 07 

VOCsfpgfl.) 

Benzene ND ND 0 2 J ND ND ND ND ND ND ND ND ND ND ND ND 

Tduene 5 ND ND 12 ND ND ND 3J ND 0 4 ND ND 0 4 J ND ND 
Ethylbenzene ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND 
Xylene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Chlorobenzen ND ND ND ND ND ND ND ND ND ND ND ND ND - NO 

M e t h y e n e Chloride 14 ND - - - - - - - - - - ~ -
SVOCs (ug/L) 
Pyrldne ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-picdlne ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2 amlno-pyrldne ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Metals (UgA) 

Mercury (tdal) - - - - - - - - - - - - -
Mercury (dssdved) - - - - - - - - - - - - -
Ammonia (mofl) - - - - - - - - - - 0 025 -

\SE\ \ 

TO (-26S 

MW-27D 

S P T = FZ=T 

MW-29S 
(514 23) 

MW-26S Sep-91 Apr 99 Jun-99 Nov-00 Dec-01 Jun-02 Dec-02 J n-03 Dec-03 Jun-04 Jan-05 Jul-05 Jan -06 Jun-06 

VOCs (ugA) 

Benzene 270 14 17 0 4 ND ND ND ND ND ND 13 ND ND ND 

Toluene ND ND ND 2 ND ND ND ND ND ND ND NO ND ND 
Ethylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylene ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Chlorobenzene 38 12 14 6 7 4 ND ND ND ND ND 3 ND 
Methylene Chloride ND ND _ - - - - - - - - -
SVOCs (ugA) 
Pyrldne ND ND ND ND ND ND ND ND ND ND 100 ND ND ND 
alpha-picdlne ND 0 2 J ND ND ND ND ND ND ND ND 4 J ND ND ND 
2 amlno-pytldne 11 ND ND ND ND ND ND ND ND ND ND ND ND ND 

Metals (pg/L) 

Mercury (tctal) - - - - - - - - - - - - -
Mercury (dissdved) - - _ - - - - - - - - -
Ammonia (mot) - - - - - - - - - - - - 9 1 

3S. 

-60" 

MW-25S Sep-91 Jun 99 Nov 00 Dec-01 Feb-02 Apr 02 Jun-02 Aug-02 Oct 02 Dec-02 Feb-03 Apr-03 Jun-03 Aug-03 Oct 03 Dec-03 Mar 04 Jun-B4 §«?& JaivflS JUl-05 Jifl=0@ Juntos Jan-07 

VOCs (ug/L) 

Benzene ND 2208 2300 330 170 210 320 150 1860 64 ND 460 890 390 190 72 640 170 198 85 288 68 620 210 

Toluene ND ND ND 1 0 7 1 ND 0 4 ND ND ND ND ND ND ND ND ND ND ND ND as ND ND ND 
Elhylben ene 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 ND ND ND ND 0 2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NO ND ND 

Chlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - ND 
Methylene Chloride ND _ _ - _ _ - _ 
SVOCs (pgA) 
Pyrldne ND 12J 1 * ND ND NO ND ND 12 ND ND ND ND ND ND ND ND ND ND ND ND ND ND -
alpha plcdlne ND 360 300 250 190 39 42 6 62 ND 9 16 40 11 23 2 J 110 16 40 2J 29J 42 74 -
2 armno-pyridne ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ 
Metals (ug/L) 

Mercury (tdal) - - - - - -
Mercury (dissdved) - - - - - - - -
Ammon a (rrtgfl) - - - - - - - 4 7 -

(523 09) 

MW-5S 
(523 07) 

(519 29)® 1 

MW-6DT 

00 
*o 

10 

to 
in 

<SL <$ 
& 

B 3 D Jun 99 

VOCs(pgrt-) 

Benzene 0 2 J 

Toluene ND 
Elhylbenzene ND 
Xylene ND 

Chlorobenzene ND 
Methylene Chloride -
svocs (ugA) 
Pyrldne ND 

Ipha-picdme 0 3 J 
2 amino-pyridine ND 

Metals (pgA) 

Merc ry (total) -
Mercury (dissolved) -

MW2»S^ Jul-05 Jan-06 Jun 06 

VOCsQJgfl.) 
Benzene 8 ND ND 
Tduene ND ND ND 
EBiyftanzene ND ND ND 
Xylene ND ND ND 

Chlordbenzene ND ND _ 
Methylene CNorlde _ _ _ 
SVCCafupA) 
Pyrldne ND ND ND 
atphe-oteolne ND ND ND 
2 amtno-pyrirlne ND ND ND 
Metals (ugl) 
Mercury fjetei) ND - ND 

Mercury (dssdved) ND - -
Ammonia (iroA) - - 0 048 

PZ-4 Jun-99 Nov-OO Dec-01 Jun-02 Dec-02 Jun-03 Dec-03 Jun-04 Jan-05 Jul-05 Jan-06 Jun -06 

VOC (ugA) 

Benzene 32 19 48 24 49 22 36 28 17 15 8 J 13 

Td ene 
Ethylbenzene 

2J 

0 5 J 

3 

0 4 
4 

0 9 

2 
0 6 

4J 

0 9 J 

2 J 

0 5 J 
3J 

0 6 J 

3J 

0 6 J 
U 

ND 

1 J 

ND 

0 7 J 

ND 

1 J 

ND 
Xylene 2J 2 4 2 4J 2 J 3J 2J 1J 2 J 1 J ND 

Chlcrctienzaie 
Methylene Chloride 

0 6 J 0 3 0 9 0 5 0 8 J ND 0 6 J 0 5 J ND ND ND -
SVOCs (ugA) 
Pyrtdne 10 2 9 10 ND ND ND ND ND ND ND 3J 

alpha-picdlne 
2 amlno-pyrldne 

22J 

23J 

7 

5 

15 

13 

22 

ND 

ND 

3J 

9 J 
6J 

5J 

ND 

0 7 J 

ND 

SJ 

ND 

5 J 

3 
6 J 

7 J 

5J 

5J 

Metals (pgA) 

Mercury (tctal) 

Mercury (dssdved) 

Ammonia (mo/) 

- - -
-

-
- -

-
-

- -
5 « 

# 
\ 

MW2S Sep^H Jun 99 Nov-00 

VOCslytfL) 

Benzene ND " * " N D 

Toluene 
Ethylbenzene ^ r \ fa 

Xylene * D i ' 
ND 

ND 

" N D 

ND 

ND 

ND 

ND 

ND 

Chlorobenzene 
Methylene Chloride 

ND 
ND 

ND ND 

SVOCs (ugA) 
Pyridine . - """ ND ND 
alphsrpicdlnft 

2 amln«2jd»fc 

Metals (JJOA) 

Mercury (tctal) 

Merc ry (dssdved) 

ND 

ND 

ND 

ND 

ND 

ND 

MW-35 
(523 09) 

MW-4S 
(522 02) 

&F 

MW27D Ap 92 Apr 99 Jun-99 Nov 00 

VOCs (pgA) 
Be zene 10 ND ND ND 
Toluen ND ND ND ND 
Ethylbenzene ND ND ND ND 
Xylene ND ND ND ND 

Chlorobenzene ND ND 0 2 J ND 
Methylene Chloride ND - - -
SVOCs (ugA) 
Pyrtdne ND ND ND ND 
alpha-plcolne ND ND ND ND 
2 arnnc-oyridrie 3 ND ND ND 

Metals (ugA) 

Mercury (tctal) _ -
Mercury (dssdved) - -

TEST PITS 
MONITORING WELL IN OVERBURDEN 
AQUITARD (CLAY/SILT) OR FILL LAYER 

MONITORING WELL IN OVERBURDEN 
AQUIFER (SAND/GRAVEL) 

MONITORING WELL IN BEDROCK AQUIFER 

DENOTES DATA GAP 

SOIL GAS ISO-CONCENTRATION CONTOURS (1991) 

GROUNDWATER CONTOURS (JUNE 2006) 

1-99 ppb 

100-999 ppb 

1000-10,000 ppb 

> 10,000 ppb 

HQIES. 

1 M W - 1 8 D AND R - 2 D SCREENED IN OVERBURDEN AND OPEN IN BEDROCK 

2 M W - 3 3 NOT USED FOR GROUNDWATER ELEVATION CONTOURING WELL 
SCREENED IN THE OVERBURDEN AQUITARD AND AQUIFER 

3 BENZENE PLUME REPRESENTS DATA FROM MONITORING WELLS IN THE 
OVERBURDEN AQUIFER 

H 2 D Jun-9 

VOCS (uoA) 

Benze e ND 
Toluene ND 
Ethylbenzen ND 
Xylene ND 

Chlorobenzene ND 
Methylene Chloride _ 
SVOCs (pgA) 
Pyridine ND 
alph -plcdlne ND 
2 amlno-pyrldn ND 

Metals (ugA) 

Mercury (tdal) -
Mer ury (dssdved) -

MW-3S Jun-88 Sep-88 Dec-88 Mar-89 Sep-91 Jun-99 NOV-00 

VCCsftjflA) 

Benzene ND ND ND ND ND ND ND 

Toluene ND NO - NO ND ND ND 
Ethytnnzene ND _ - ND ND ND ND 
Xylene ND - - ND ND NO ND 

Chlorobenzene - ~ - - ND ND ND 
Methylene Chloride _ _ - - ND - -
SVOCs (pgA) 
Pyrldne - - ~ - ND ND ND 
alpha-picdlne _ _ - _ ND ND ND 
2 a n * o-pyrtdne - - _ - ND ND NO 

Metals (put) 

Mercury (total) - - - - - - -
Mercury (dssdved) - - - - - - -

MW18D Oct 65 Mar-69 Jun 99 Ncv-00 Sep-91 

VOCs «jgA) 
Benzene 15 ND ND ND ND 

Toluene 1 ND 0 2 J ND ND 
Ethylbenzene _ ND ND ND ND 
Xylene ND ND ND ND 

Chlorobenzene - ND ND ND 
Methylene Chloride - ND 

SVOC (pgA) 
Py dine ND ND ND ND ND 
alpha-ptccine ND ND ND ND 
2 amlno-pyriclne ND ND ND ND 

Metals (ugA.) 

Mercury (tdal) - - - -
Mercury (dssdved) - - - -

MW27S §ep-9i Apr 99 Jun-99 Nov-00 

VOCs (pgA) 

Benzene ND ND ND ND 

TcJ ene 
Bnylbenzen 
Xylene 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

2J 
ND 
ND 

Chlorobenzene 
Methylene Chloride 

ND 

ND 

ND 

ND 

ND ND 

SVOCs (ugA) 
Pyridine 
alpha p coine 
2 amlno-pyridne 

ND 

200 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Metals (pg/L) 

Mercury (total) 

Mercury (dissolved) 
- -

MW73 
VOCs(pg/L) 

Benzene 

Tduene 

Ethylbenzene 

Xylene 

Chlorobenzene 

Methylene Chloride 

svocs <ugA) 
Pyrldne 
alpha-Dicdine 

2 amino-pyridine 

Metals (pgA) 

Mercury (tdal) 

Mercury (dissdved) 

Ammonia (mgrt) 

J u n - B 8 S e p - S s D e « - B 6 M o r - B 9 5 e p = S l D e c - 9 4 M o r - 9 5 J u n - 9 5 5*Ct-S8 D e c - f i 5 M o r - 9 6 j u n - 0 6 5 « P - H B D e c - 8 8 M o r - 0 7 J u n - 9 7 s e p - 9 / D e c - 9 7 M o r - 9 8 s e p - r t i Apr 99 jun 99 NovoO Dec-01 Jun-02 Dec 02 Jun-03 Dec-03 Jun-04 Jan-05 JuM)5 Jan 06 Jun-06 Jan-07 

ND ND 44 

ND ND 
ND ND 

ND ND 

- ND 

- ND 

_ ND 

- ND 

- ND 

ND ND ND ND ND ND 0 4 ND ND 1J ND HB 3J ND ND ND ND ND 

ND ND 0 5 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 ND ND ND ND ND ND ND ND ND ND ND 

ND ND ND ND ND ND ND ND ND ND ND ND - NO 

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 ND 

ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

MW6D 

VCCsftjgA) 

Benzene 

Tduene 

Ethylbenzene 

Xylene 

Chlorobenzene 
Methylene Chloride 

SVOCs (ugA) 

Pyndne 

alpha-picdlne 

2 ammo-pyridne 

Metals (pgA) 

Mercury (total) 

Mercury (dissdved) 

Ammonia (mgfl)  

J u n - 8 8 S e p - B B D e c - 8 8 M a r - 8 S S e p - 9 1 D e c - 9 4 M a r - 9 5 Jun^So S * * - 5 5 D e c - 9 5 M o r - 9 6 J u n - 9 6 S t p - B b D e c - 9 6 M o r - 9 7 J u n - 9 7 S e p - 9 7 D e c - 9 7 M o r - 9 8 S e p - 9 8 j u n 99 Nov-00 Dec 01 Jun-02 Oee-02 Ju'n-03 Dec-03 Jun-04 Jan-05 Jul-05 Jan -06 Jun-06 J n-07 

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 ND SJ ND ND ND ND ND 

ND 0 8 ND 0 5 ND ND ND ND ND ND 0 6 J 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 
ND ND ND ND ND ND ND N& 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 ND ND 
ND ND ND ND NO ND ND ND ND ND ND ND ND 

MW-17S Oct-85 Sep-91 Jun-99 Nov-00 Dec-01 Feb-02 Apr 02 Jun-02 Aug-02 Oct-02 Dec-02 Feb-03 Apr-03 Jun-03 Aug-03 Oct-03 Dec-03 Mar 04 Jun-04 Sep-04 Jan-05 JUl-05 Jan -08 Jun-06 

VOCs (pgA) 

Benzene ND ND 0 1 J 3 J ND I S 37 12 46 13 4 ND 2 9 12 32 13 IS 7 J 1 0 J 4 J 5 J 3J 3 J 

Tduene ND ND ND ND ND ND ND ND 0 8 NO ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Ethylbenzene - ND ND ND ND ND ND ND 0 6 ND 0 6 J ND ND ND ND ND ND ND ND ND ND ND NO ND 
Xylene - ND 01 J ND ND ND ND ND 1 ND 1 J ND ND ND ND 1 J ND ND ND ND ND ND ND ND 

Chlorobenzene -. ND ND ND ND ND ND ND 0 7 ND ND ND ND 0 4 J ND ND ND ND ND ND ND ND ND -
Methylene Chloride -. ND _ - _ _ _ _ - - _ - _ - - - - - - - _ -
SVOCs (pg/L) 
Pyridine 1870 ND 0 4 J ND ND ND ND ND ND ND NO ND ND ND ND 550 ND ND ND ND ND ND ND ND 
alpha-picoine 620 ND 1 J ND ND ND ND ND ND ND ND 27 4 J 2J ND ND ND ND ND ND ND ND ND ND 
2 mino-pyildlne - ND 1 J ND 2 3 ND ND 1 ND 2J ND ND 1 J ND ND ND ND ND 1 J ND ND ND ND 

Metals (uoA) 

Mercury (tdal) - - - - - - -
Mercury (dssdved) - - - - - - - - -

MW12S -85 Sep-91 Ju 99 Nov 00 Jun 06 Jan-07 
VOCs (pg/L) 

Benzene ND NO 1 J 2J 0 4 J 1 

Tduene ND ND ND ND ND ND 
Ethylbenzene - ND 0 2 J 0 2 J ND ND 
Xylene _ ND 1 J 1 J ND ND 

Chlorobenzene - ND ND ND _ ND 
Methylene Chloride - ND _ _ 
SVOCs (UflA) 
Pyrldne ND ND 0 6 J ND ND -
alpha plcdlne - ND 2J 1 J ND 
2 amino-pyrldn - ND 4J 3J ND 

Metals (pg/L) 

Mercury (total) - - - - -
Mercury (dissolved) - - - - -
Ammonia (mo/I) - - _ 1 6 

MW-19S Oct-65 Mar 89 sep-99 Apr 99 Jun 99 Nov-00 

VOCs (ug/L) 

Benzene ND ND ND ND 0 1 J ND 

Tduene 2 ND ND ND ND ND 

Erhytbenzen - ND ND ND ND ND 

Xylene - ND ND ND ND ND 

Chlorobenzene - ND ND ND ND ND 

Methylene Chloride - ND ND ND - -
SVOCs (M3A) 
Pyridine ND ND ND ND ND ND 
alph a-plcdine - ND ND ND ND ND 

2 amlno-pyrldne - ND ND ND ND ND 

Metals ujgA) 

Mercury (tctal) - - -
Merc ry (dssdved) - - - -

MW-5S 
VOCs ftJtfL) 
Benzene 
T d ene 
Ethylbenzene 
Xylene 

Chlorobenzene 

Methylene Chloride 

SVOCs (ug/L) 

Pyrldne 

alphe-plcokne 

2 ami o-pyndne 

Metals (UoA) 

Mercury (tctal) 

Mercury (dssolved) 

Arnmonla (mall 

J u n - 8 8 s « p - 8 B D « C - 8 B M o r - 8 9 S e p - 9 1 D e c - 9 4 M o r - 9 5 J u n - 9 5 S e p - B B Q e c - f l 5 M o r - 9 6 J u n - 9 6 S e p - » D e c - 9 6 M o r - 9 7 J u n - 9 7 S « p - f l 7 D e c - 9 7 M o r - 9 8 S e p " 9 * Apr99 I T i e N o w » Jun'-os 

5.0 ND 

ND 

1 2 0 0 680 2 

ND ND 

ND ND 

ND ND 

_ NO 

- ND 

- ND 

- ND 

- ND 

ND ND ND ND ND 0 5 J ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND NO ND -
ND - -
ND ND NO ND 

ND 0 2 J ND ND 

0 2 J ND ND NO 

MW-4S 

VOCs (pgA) 

Benzen 

Tduene 

Ethylbenzene 

Xyl ne 

Chlorobenzene 
Methylene Chloride 

SVOCs (ugA) 

Pyndhe 

alpha-picdlne 

2-armno-pyrt*ie 

Metal (pgA) 

Mercury (tctal) 

Mer ury (dssdved) 

Jun-88 S»P-88 Dec-88 Mar 

1 1 N 1 
ND 

NO 

ND 

ND 

ND 

Sep-91 

3 

ND 

ND 

ND 

3 

ND 

ND 

ND 

ND 

Dec 94 Mar 95 Jun.95 3e?93 r W a s Mar 96 Jun 98 

ND ND ND ND ND ND ND 

Dac-98 Mar 97 Jun 97 Sep 97 00^97 M w 3 8 5 p 98 Ap 83 Jun-99 Nov-OO 

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 

MW13S Oct-85 Sep-91 Jun 99 

VOCs (Ug/L) 

Benzene 18 ND 0 2 J 

Tduene KD ND ND 
Ethylbenzene ND ND 
Xylene ND 0 2 J 

Chlorobenzene ND ND 
Methylene Chloride _ -
SVOCs (pg/L) 
Pyrldne ND ND ND 
alpha-p cdlne ND 0 8 J 
2-amlno-pyrfdne ND ND 

Metals (ugA) 
Merc ry (tctal) - -
Mercury (dissdved) - -

MW-16S 

VOCs (UO/L) 

Benzene 

Tduene 

Elhylbenzene 

Xylene 

Chlorobenzene 
Methylene Chloride 

SVOCs (ug/L) 
P y r » e 

alpha plcdlne 

2 armno-pyrtdne 

Metals (UoA) 
Mercury (total) 

Mercury (dissdved) 

Ammonia (mgfl)  

Oct-85 Jun-88 Jul-88 Sep-88 Dec-88 Mar S9 Sep-91 D e c - 9 4 M o r - 9 5 J u n - 9 5 S s p - 9 5 D e c - 9 5 M o r - 9 6 J u n - 9 6 S e p - 9 6 D e c - 9 6 M o r - 9 7 J u n - 9 7 S e p - 9 7 D e c - 9 7 M o r - 9 6 S e p - 9 8 Apr 96 Jun-99 Nov 00 Dec-01 Feb-02 Apr 02 Jun-02 A U Q 4 2 Oct 02 Dec-02 Feb-03 Apr 03 jun-03 Aug«3 Oct 03 Dec 03 Mar 04 Jun-04 Sep-04 Jan-05 Jul-05 Jan -06 Jun 06 Jan-07 

16S53 

ND 

58000 

49 

42 

110 

41000 

ND 

33000 

ND 

30000 

5J 

21000 

ND 

ND 

ND 

12000 

23 

15 
39 
10 

ND 

22 
460 
37 

440 570 4100 2900 930 1000 2400 980 750 540 900 880 668 590 680 570 1300 950 1900 1780 1200 1400 1100 130 

5J 9J ND ND ND ND ND ND ND ND ND ND ND ND ND 12 J ND ND ND ND ND SJ 3 J ND 

3J 6 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND 4J 0 7 
6 J 2 1 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1 

ND 
6 J 

Q5J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - ND 

0 7 J 3J ND ND NO ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ 
83 130 250 240 79 93 100 32 37 ND 13 85 130 130 110 82 60 57 71 B5 79 210 230 -
35 60 ND 5 ND ND ND ND ND ND ND ND ND ND ND ND ND 2 ND ND 1 ND ND -

s 1— 

# O 
O 
C4 

I © 
rn x: 
in 0 1 

c 5N 
Q_ 
O 
O 

0 100 200 300 
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• EXISTING GEOPROBE SOIL BORING 
ADVANCED OCTOBER 2006 

• OBSERVATION WELL 

© MONITORING WELL 
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- BIOSPARGE TRENCH 

1 - 1 / 2 " HDPE PIPE 

BLACK EXISTING 

SAMPLE RESULTS EXPLANATION 
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SAMPLE COLLECTION 
DATE 

GP-4 
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14-14 5' 20-24' 
(mg/kg) (pg/L) 
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MW20S 
VOCs (pflfL) 
Benzene 
Toluene 
Ethyl benzene 
Xylene 

Chlorobenzene 

Methylene Chlorfds 

SVOCs (pgA) 

Pyridine 

alpha-plcdine 

2 amino-pyridine 

Metals (usA) 

Mercury (tetal) 

Mercury (dasd ed) 

Ammonia <rr»ĝ ) 

M o r - 8 9 S o p - W Dec -94 - M a r - 9 3 J u n - 9 5 5 o p - 8 _ M a r - 9 6 J u n - 9 6 5 e p - 9 6 Otte-M M o r - 9 7 J u n - 9 7 5 e p - 8 7 _ e c - 9 7 M a r - 9 8 5 e p - » B Apr 99 

1 8 0 0 2 8 3 8 0 4 0 0 4 0 0 9 2 0 120 1 2 

Jun 99 Nov-00 DBC-01 Jun-02 Jun-03 Dec-03 Jun-04 Jan-05 Jul-05 Jan -06 Jun -06 Jan-07 

2 2 0 0 

83 

1 4 

7 4 

1000 
620 

ND 

ND 

ND 

ND 

2500 
1000 
2400 

55 690 690 89 ND 19 ND 0 3 J 7 60 92 410 590 53 63 140 33 100 460 

ND ND 16 86 240 940 1200 21 1J 17 0 3 J 10 100 

ND ND ND ND ND ND ND 0 5 J ND ND ND ND ND 

1 J ND ND ND ND ND ND ND ND 0 9 ND ND ND 

ND ND ND 0 7 2 10 J 9 J ND ND 0 6 ND - 2 

ND - - - - - - - -
ND ND 23 92 ND ND ND ND ND 8 ND 12 J 

ND ND 86 170 260 660 J 770 J 11 9J 31 J 13 44 

ND ND 390 980 1400 4300 5600 6 J 39 110 18 130 -

MW11S 

VOCs (utfU 

Benzene 

Toluene 

Ethytbenzene 

Xylene 

Chlorobenzene 
Methylene CWorldo 

SVOCs (pgA) 
Pyridne 
alpha-pica* e 

2 emno-pyrkHne 

Metal (po/Ll 

Mercury (total) 

Mercury (dssdved) 

Ammonia (mfll) 

J u n - 0 8 J u r t - 6 8 J u l - 8 8 S e p - 8 8 _ e c - 8 B M o r - 8 9 S e p - 9 1 D e e - 9 4 M o r - 9 5 J u n - 9 5 s e p - » _ D o c - 9 3 M o r - 9 6 J u n - 9 6 s « p - » B D e c - 9 6 M o r - 9 7 J u n - 9 7 S e P ~ « 7 _ e C - 9 7 M a r - 9 8 S e p - s o Apr 

ND 2 4 0 180 ND 

ND ND ND ND 

- ND -
- ND _ 

2 3 0 

ND 

150 ND 

ND ND 
ND ND 

ND ND 

ND 

- ND 

ND 

ND 
ND 

ND 

- ND 

~ ND 

ND • 3 ND ND ND 22 12 12 ND 13 ND 65 ND ND ND 

pr99 Jun-99 Nov-00 Jun-06 

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 ND ND 

ND ND 1 J ND 

MW34 Ma-04 Jun-04 Sep-fH Jan-05 Jul-OS Jan -06 Jun 06 
VOCS (pg/L) 

Benzene 450 490 360 300 230 510 390 

Toluene 160 190 160 89 240 52 80 
Ethyl be nz en ND ND ND 1 J ND ND ND 
Xylene ND ND «J 5 J 3J 7 J 5 J 

Chlorobenzene ND ND ND ND ND ND 
Methylene Chloride _ _ _ _ _ _ 
SVOCs (MOA.) 
Pyridne ND ND ND ND ND ND 25 J 
alpha-pied fie ND ND 1700 1200 2300 420 840 
2 amino-pyridne ND ND 140 J 85 J ND ND 29 J 

Metals (pgA) 

Mercury (total) - - - - -
Mercury (dissolved) - - - _ - -

MW20D 

VOC tjjg/L) 

Benzene 

Toluene 

Ettiyl benzene 

Xylene 

Chlorobenzene 
Methylene Chloride 

svocs (ugA) 
Pyridine 

alpha ricdfie 

2 amino-pyridine 

Metals QjoA) 

Mercury (tdal) 

Mercury (dissolved) 

Amman a (mgA) 

Apr 89 Oct-91 Apr 99 jun 99 Dec-01 Jun-02 j n -06 Ju -06 Jan-07 

12 
5 4 
ND 

ND 

12 

32 

ND 

ND 

ND 

ND 

22 

19 

10 

9 J 

120 

ND 

ND 

ND 

ND 

S4J 

26J 

ND 

3 J 

24 

ND 

ND 

ND 

48 

16 J 

ND 

230 
15 
2 
4 

ND 

41 

28 

1 

2 

ND 

5 ND 

17 26 

31 140 

7 

12 

0 4 

0 6 

ND 

27 

28 

160 

100 

280 

ND 

3J 

ND 

270 J 

220 

970 

69 

220 

ND 

ND 

1 J 

94 

310 

U 

SJ 

1 J 

67 

270 

1 J 

3J 

1 J 

83 
250 
ND 

ND 

ND 

75 

300 

2 J 

5 J 

2 J 

87 
390 
2J 

SJ 

110 

460 

3 

6 

2 

200J 280 

140 J 2DO 

870 150 

270 J 280 J 280 J 170 J 

200 210 21DJ 120J 

860 1100 1100 610 

MW33 Mar-04 Jun-04 Sep-04 Jan 05 Jul-05 Jan-06 Jun -06 Jan-07 

VOCs (pgA) WNA 

Benzene 21 150 130 350 24 2700 74 

Toluene 7 J 6J SJ 2J SJ ND ND 
Elhylben_ane ND 0 7 J ND ND ND ND ND 
Xylene 2 J 5 J ND ND 4 J 5 J ND 

Chlorobenzene ND ND ND ND ND ND 
Methylene Chloride _ - - - _ 
SVOCs (upyL) 
Pyridine ND 35 18J 51 3 ND 42 
alpha-plcdine 53 44 21 32 2 ND 29 
2 amino-pyridine 82 7J 5 J 4J ND ND 22 

Metals (pat) 

Mercury (total) - - - - - -
Mercury (dissolved) - - - - - -
Ammonia (mofl) - - - - - 1900 

MW10D Ju -85 Jun-88 Sep-88 Dec 88 Mar 89 Sep-91 j u n gg NOV-00 
VOCS (port.) 

Benzen NC 
Toluene NC 
Ernylbenzene _ 
Xylene 

Chlorobenzene 
Methylene Chloride _ 

SVOCs (pgA.) 

Pyridine 

alpha-plcctne 

2 Bmlno-pyrtdne 

Metals (ugA) 

Mercury (total) 

Mercury (dssdved) 

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 ND ND 

MW-9S j -85 Jun-86 Sep-88 Dec-88 Mar 89 Sep-91 Jun 99 Nov 00 

VOCsfjJoA) 

Benzene ND ND ND ND ND ND ND 

Toluene 
Ethytbenzene 

Xylene 
-

ND 

ND 

ND 

ND 

-
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Chlorobenzene 
Methylene Chloride 

- : ~ : ND 

ND 

ND ND 

SVOCs (pgA) 
Pyridne 
alpha-plcoUne 
2 amino-pyridine 

ND - -
-

- ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Metals (pgA.) 

Mercury (total) 

Mercury (dssdved) 
- - - - - - -

Mw-es 
VOCs (pgA) 

Benzene 

Toluene 
Ethytbenzene 

Xylene 

Chlorobenzene 
Methylene Chloride 

SVOC (pgA) 

Pyridne 

alpha-pi collie 

2 amino-pyridfrie 

Metals (pgA) 

Mercury (total) 

Mercury (dissolved) 

Amman a(mgA) 

Jun-88 J u l - 8 8 S e p - f l b D e c - 8 8 M o r - 8 9 3 e p = - 1 D e e - 9 4 M o r - 9 5 J u n - 9 5 5 e p - » o D e c - 9 5 M o r - 9 6 J u n - 9 6 s o p - 9 0 D e c - 9 6 M o r - 9 7 J u n - 9 7 S e p - 9 7 _ e e - 9 7 M o r - 9 8 s « P - » B Apr 99 j^^aa No*O0 DeToi Fefr02 Apr-di jUn_02 Aug-02 oct-02 Dec-02 Feb 03 A p 3 5 j 03 ' Auo-u3 oct-03 Dec-03 Mar 04 Jun'-oi Sep-04 j , n - 05 J 1-05 Jan-06 J - O S Jan-07 

3 7 

ND 

ND 
ND 

250 
1 2 

320 
1 6 

1500 15 310 

ND ND 

ND ND 
ND ND 

ND 
NO 

_ ND 

- ND 
150 

9 5 0 1 3 0 0 1100 8 2 0 ND 610 3 4 0 340 490 570 ND 3 4 0 8 9 0 7 7 0 9 2 0 ND 

ND 

ND 

ND 

ND 

ND 

ND 

0 4 J 

7J 

71 

ND 

ND 

ND 

ND 

510 

ND 

ND 

ND 

ND 

ND ND 

0 2 J ND 

13J 8 

240 

ND 

ND 

ND 

ND 

ND 

4 

360 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

390 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

370 

ND 

ND 

ND 

ND 

ND 

2 

7 

230 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

260 

NP 

ND 

ND 

ND 

ND 

ND 

1 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

49 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

63 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

150 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

110 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

27 

ND 

ND 

ND 

ND 

10J 

10 

ND 

23 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

15 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3 J 

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 

ND 

ND 

MW21D Sep-91 Jun 99 

VOCS (pfl/L) 

Benzene ND ND 

Toluene ND ND 
Ernylbenzene ND ND 
Xylene ND ND 
Chlorobenzene ND ND 
Methylene Chloride ND _ 
SVOCs (ugA) 
Pyridine ND ND 
alpha plcotne ND ND 
2 amino-pyriolne ND ND 

Metals (ug/L) 

Mer ry (total) _ _ 
Mercury (dssdved) - -

MW-53D Nov-99 Nov 00 Mar-04 Jun-04 Sep44 Ja -05 Jul-05 Jan 06 Jun -06 Jan-07 
VOCs (pgA) 

Benzene 140 500 310 300 360 980 850 950 460 470 
Toluene 0 3 J 2J 0 8 J 1 J ND ND 0 4 ND ND ND 
Ettiyl benzene ND ND ND ND ND ND ND ND ND ND 
Xylene ND ND ND ND ND ND 0 9 ND ND ND 

Chlorobenzene ND ND ND ND NO ND ND ND _ ND 
Methylene Chloride - ~ - - - - - - ~ 
SVOCs (ugA) 
Pyridne ND ND ND ND ND ND ND ND ND _ alpha-plcollne 9J 13J 3 J 3J 3J 3J 4J 6J 5J -
2 amino-pyridne ND ND ND ND ND ND ND ND ND -
Metals (pgA) 
Mercury (total) ND - - - - -
Mercury (dssd wd) - - - - - - -
Ammonia (mgA) - - - - - - - 35 -

MW53S Nov 99 NOV-00 

VOCsGJO/L) 

Banzene ND ND 

Toluene ND ND 
Etiyl benzene ND ND 
Xylene ND ND 

Chlorobenzene ND ND 
Methylene Chloride 

SVOCs (ugA.) 
Pyndn ND ND 
alpha-plcollne 1 J ND 
2 anHno-pyiidne ND ND 

Metals (pan.) 

Mercury (tctal) 1 

Mercury (dissolved) 

MW-21S Mar-89 Sep-91 Jun-99 Nov 00 

VOCs (ugA) 

Benzene ND ND ND ND 

Toluene ND ND ND 3J 
Ethyl benzene ND ND ND ND 
Xylene ND ND ND ND 

Chlorobenzene _ ND ND ND 
Methylene Chloride - ND - -
SVOCs (ufl/L) 
Pyridne - ND 6J ND 
alpha pi coins - ND 10J ND 
2 amino-pyridne - ND 27 ND 

Metals (ugA.) 

Mercury (tctal) - - -
Mer ury (disserved) - - - -

P Z 2 Jun-99 Nov-00 JarhOT 

VOCs ftjgfl.) UNA 
Benzene ND ND 

Toluene ND ND 
E Hi yl benzene ND ND 
Xylene ND ND 

Chlorobenzene ND ND 
Methylene Chloride -
SVOCs (ugA.) 
Pyridne ND ND 
eJpha-picdme ND ND 
2 amino-pyridne NB NO 
Metals (uoAJ 

Mercury (tctal) -
Mercury (dlssohed) -

MW37S Dec 03 Jun-06 Jan-07 

VOCs (pgA) WNA 

Benzene 50 130 
Toluene ND 0 7 J 
Ethyl benzene ND ND 
Xylene ND ND 

Chlorobenzene ND _ 
Methylene Chloride _ _ 
SVOCs (ug/L) 
Pyridne ND ND 
alpha-plcolin ND ND 
2 amino-pyridine ND 7 

Met IsfjjgA.) 

Mercury (total) 0 00845 -
Mercury {dssdved) 0 00262 -
Ammonia (mgA) 79 46 

M o r - 8 9 5 * P - * I D e c - 9 4 M o r - 9 5 J u n - 9 5 S e p - 9 5 D e c - 9 5 M o r - 9 6 J u n - 9 6 5 e p = 5 B D e c - 9 6 M o r - 9 7 J u n - 9 7 S e p - & c D e c - 9 7 M a r - 9 8 S e p - s o jun-99 Ncv« i Jul-05 Jan 

VOCs (ugA) 

Benzene ND ND 

Toluene 3 4 ND 
Ethylbenzene ND ND 
Xylene ND ND 
Chlorobenzene _ ND 
Methylene Chloride - ND 

SVOCs (pgA) 
Pyridine _ ND 
alpha-picolne _ ND 
2 amino-pyridine _ ND 

Metal (ugA) 
Mercury (total) - _ 
Mercury (dssdved) - -
Ammonia (mgA) _ -

ND ND 

n-99 Nov-OO Jul-05 Jan 06 Jun -06 Jan-07 

ND ND 0 5 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 ND ND ND ND 

ND ND ND ND ND ND 
ND ND ND ND ND ND 

- _ 0 24 _ 0 3 _ 
- - 0 31 _ -

-9S NfS R0-TE 

-T0D-

17 

RW-1S/HW-1R Oct 91 Feb-92 May 93 Oct 94 Oct 95 Jun 96 Jun 97 Feb-98 Jun-99 Nov 00 Dec-01 Feb-02 Apr-02 Jun-02 Aug-02 Oct 02 Feb-03 Apr 03 Jun-03 Aup-03 Oct-03 Dec-03 Mar 04 J n-04 Jan -06 J n-06 Jul-06 Jan-07 

VOCs (ug/L) 
Benzene 850 2701 842 1489 360 222 317 292 67 84 87 6 24 19 9 ND ND ND ND ND 33 ND 26 19 ND 0 5 J ND ND 
Toluene ND - - - - - - 2 J 0 8 0 9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 5 3 
Ethytbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylene ND 0 3 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene ND 0 4 J 0 9 0 8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ _ ND 
Methylene Chloride _ - _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ 
SVOCs (ugA) 
Pyriclne ND - - - - - _ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - ND 
alpha-picolne 22 - - - - - - 23J 11 13 3 ND 4 2 ND ND ND ND ND ND ND ND ND ND ND - ND 
2 mi o-pyridlne ND - - - - - - 2J 2 4 2 ND 2 3 ND ND ND ND ND 6 J ND 5J 5 J ND ND - ND 
Metals (ugA) 

Mercury (total) - - - - - - - - - ~ - - _ - - - - - _ - - _ - - _ 
Mercury (dssdved) - - - - - _ - - - - - _ - - _ _ _ _ - _ _ - - _ 
Ammonia (mgA) - - - - - - - - - - - - - - - - - - - - - 1.2 - -

PZ1 Jun-99 Nov-00 

VOCs (ygfl.) 

Benzene 0 3 J ND 

Toluene ND 37 
Ethyl benzene ND ND 
Xylene ND ND 

Chlorobenzene ND ND 
Methylene Chloride - -
SVOCs (ugA) 
Pyridne ND ND 
alpha-picolne ND ND 
2 amino-pyridne ND ND 

Metals (ugA) 

Mercury (total) - -
Mercury (dissolved) - -

I _ 

I 
Jo *o \ . 

A 

MW1S Jun-85 Jun-88 Sep-8S Dec 88 Mar 89 Sep-91 May 93 May-B9 NOV-00 Jul-02 Aug-02 Sep-02 gep-O? Oct-02 O t02 Nov-02 Nov-02 De -02 Dec-02 Jan-03 Jan-03 Feb-03 Feb-03 Mar-03 Mar-03 - Apr-OS Apr OS May-OS MayftS May-OS Jun-03 Jun-03 Jul-03 Jul-03 Aug-U3 Auir03 Aug43 Sep-OS Bep-03 Oct-03 Jun 06 Jul-06 Jan-07 

VOCs (ugfl.) 

Benzene 260 600 380 220 ND ND 0 9 98 170 140 120 120 100 94 63 120 160 140 230 190 200 240 15 11 15 23 25 29 37 33 54 65 170 180 160 150 130 150 150 ND ND ND 

Toluene _ 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 ND ND ND ND ND ND ND ND ND ND ND ND ND 
Ethyl benzene - 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 ND ND ND ND ND ND ND ND ND ND ND ND 
Xylene _ 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 ND ND ND ND ND ND ND ND ND ND ND ND 

Chlorobenzene 
Methylene Chloride 

- ~ - - ND ND ND ND - - - - - _ - - - - - - _ - : _ : - : : : 
_ - : : : - — 

: - - ND 

SVOCs (ugA.) 
Pyndre ND - ND ND ND ND _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ND 
alpha picowe - _ - ND ND 0 4 J ND - - - - - - _ - - _ _ - - - - - _ - - - - - ~ - - - - - - - ND 
2 amino-pyridne - _ - ND ND 0 3 J ND - - - - - - _ - - - - - ~ - - - - - - - - - - - ~ - - - - - ND 

MttilS ttJOfl-) 
Merc ry (total) - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - ~ - -
Mercury (dssdved) 

Ammonia (mgA) 
~ -

_ 
-

- — - — ~ _ - _ ~ ~ - - - _ - ~ _ 
- — - — ~ - - - _ _ - _ _ -

61 - _ 

MW-24S 

MW-35S Dec-03 Jun-06 

VOCs (pgA) 

Benzene ND ND 
Td ene ND ND 
Ethyl benzene ND ND 
Xylene ND ND 
Chlorobenzene ND _ 
Methylene Chloride - -
SVOCs (ugA) 
Pyridn ND ND 
alpha-pi t * i ND ND 
2 amlno-pyridtae ND ND 

Metals (ugA) 

Mercury (total) 0 0477 -
Mercury (dissdved) 0 0157 -
Ammonia (mgA) 24 25 

MW35AO Dec 03 

VOCs (poA) 
Benzene ND 

Toluene ND 
Ethyl benzene ND 
Xylene ND 

Chlorobenzene ND 
Methylene Chloride _ 
SVOCs (ugA) 
Pyndine ND 
alpha-picce-ie ND 
2 amino-pyridine ND 

Metals (ugA) 

Mercury (total) 0167 

Mercury (dssdved) 00328 

Ammonia (mgA) 81 

MW23D 

VOCs (pgA) 

Benzene 
Toluene 

Ethytbenzene 

Xylene 

Chlorobenzene 

Methylene Chloride 

SVOCs (ugA) 

Pyndne 

alpha-picolne 

2 armno-pyrt*! 

Metals (ugA.) 

Mercury (total) 

Mercury (dssolved) 

M o r - 8 9 S o p - S i D e e - 9 4 M o r - 9 5 J u n - 9 5 & P - 9 5 D e c - 9 5 M a r - 9 6 J u n - 9 6 & P - 9 B D e c - 9 6 M o r - 9 7 J u n - 9 7 s e p - s / D e c - 9 7 M a r - 9 8 s e p - a a Aprsa j n-99 Nov-OO 

ND 

11 

1 

6 3 

ND 

ND 

ND 

ND 

ND 

ND 0 6 J 0 3 J 

ND 0 7 J 2 J 

ND ND ND 

ND ND ND 

ND 0 6 J ND 

ND - -
ND ND ND 

ND ND ND 
ND ND ND 

^ I 

\«? 
MW-35AQ1 

MW-35S 

MW-C6S. 

SAOAPZ-3 

MW-22S 

MW22S Mar-89 Sep-91 J n-99 Nov-00 

VOCs (pgA) 

Benzene ND ND ND ND 

Td ene ND ND 0 4 J t J 
Ethytbenzene ND ND 0 4 J ND 
Xylene ND ND 0 7 J ND 
Chlorobenzene - ND 0 4 J ND 
Methylene Chloride _ ND - -
SVOCs (pg/L) 
Pyndfrie - ND ND ND 
alpha picoflne - ND ND ND 
2-amlno-pyrldrie - ND ND ND 
Metals (ugA) 

Mercury (total) - - - -
Mercury (dissdved) - - - -

MW23S 

VOCs(poA) 

Benzene 

Toluene 
Ethyl benzene 

Xylene 

Chlorobenzene 
Methylene Chloride 

SvDCs (ugA) 

Pyndne 

arpha-pl dine 

2-amnc-pyrklne 

Metals (ugA) 

Mercury (total) 

Mercury (dissolved) 

- 8 9 S e p - 9 1 D e c - 9 4 M a r - 9 5 J u n - 9 5 » P - « > D e c - 9 5 M o r - 9 6 J u n - 9 6 Sep"=58 D e c - 9 6 He j r -97 J u n - 9 7 S e p - 9 / D e c - 9 7 M o r - 9 8 S e p - 8 8 Apr 99 jun-99 Nov-00 

3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

ND ND 0 9 J 

ND ND ND 

ND ND ND 

ND ND ND 

ND - -
ND ND ND 

ND ND ND 

ND ND ND 

MW-15S Oet-85 Sep-91 Apr 99 Jun-99 Nov 00 Dec-01 Feb-02 Apr-02 Jun-02 Aug-M Oct-02 Dec 02 Feb-03 Apr-dS Jun-03 AUg-03 Oct-03 Dec-03 Mar 04 Jun-04 Sep-04 Jan-05 Jul-05 Jan -06 Jun-06 

VOCs (ugA) 
Benzene ND 390 ND ND 9 42 2 4 4 3 ND 0 6 ND ND ND 0 5 7 1 J ND 0 6 J 2 J 1 J 0 7 J ND U 
Tduene ND ND ND ND ND ND ND ND ND ND ND 0 8 J ND ND ND ND ND ND ND ND ND ND ND ND ND 
Ettiyl benzene ND ND ND ND 1 ND ND ND ND ND ND ND 0 6 J ND ND ND ND ND ND ND ND ND ND ND 
Xylene ND ND ND ND 2 ND ND ND ND ND 4J ND 1 J ND ND ND ND ND ND ND ND ND ND ND 

Chlorobenzene ND ND ND 0 40 0 7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -Methylene Chloride* - 7J ND _ _ _ _ _ _ _ _ _ _ - _ _ _ _ 
SVOC (pgA) 
Pyridine 1930 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-picolne - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2 amino-pyridine ND ND ND ND 3 2 ND 1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Metal (ugA.) 

Mercury (total) - - - - - - - - - - - - - - - - - - - - -
Mer ury (dissolved) - - - - - - - - - - - - - - - - - _ 

MW-20S' 

©' 

J, 1ft 

C ^ ) , 
JPAVEDAREA)-

£2 
x 

o 

Cfct 

cms Nov-00 Dec-01 Feb-02 Apr-flS Jun 02 Aug-02 Oct-02 Dec-02 Feb-03 Apr 03 Jun-03 Aug-M Oct-03 Dec 03 Mar 04 Jun-04 Ser>0* Jan-05 Jul-05 Jan-06 Jun-06 Jan-07 

VOCs (pgA) 
Benzene 20000 240 390 2800 510 13000 750 1300 4300 3600 1900 30000 320 680 3700 1700 4700 2700 16000 1200 12000 16000 
Toluene ND 1 0 8 ND ND ND ND 4J ND ND ND ND 2J 3J ND ND ND ND ND ND ND ND 
Ethyl benzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylene ND ND ND ND ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND ND ND ND 

Chlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ ND 
Methylene Chloride - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ 
SVOCs (ugA) 
Pyrltfcie 1400 60 ND 840 42 360 28 49 170 280 ND ND ND ND 53 88 ND 46J 390 J ND 88 -alpha-picolne 3900 24 170 620 84 770 63 ND 180 390 1100 8700 490 71 890 470 820 660 2700 76 1300 ~ 
2 emlno-pyridrie ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Metals (MOA.) 

Mercury (total) - - - - _ - - _ - - _ _ _ - -
Mercury (dissolved) - - - - - - - _ - - - - _ - -
Ammonia (mgA) - - - - - -- - - - - - - - - - 7 1 -

MW25D Sep 94 Jun 99 Nov 00 

VOCs (pgA) 
Benzene 25 18 16 

Toluene ND ND ND 
Ernylbenzene ND ND ND 
Xylene ND ND ND 

Chlorobenzene ND ND ND 
Methylene Chloride - -
SVOCs (pgA) 
Pyridine ND ND ND 
alpha-picolne 9 5J ND 
2 amino-pyridne ND ND ND 

Metals (ugA) 

Mercury (total) -
Mercury (dissolved) -

DRAIN 
PUMPS 

SHE^R G4TE 

-in—MW-' 

PZ-3 

VOCs (pgA) 
Benzene 

Toluene 
Etiylbenzene 
Xylene 

Chlorobenzene 
Methylene Chloride 

SVOCs (ugA) 
Pyndne 

alpfia-plcdrie 

2 amlno-pyrid e 

Metals (ugA) 

Mercury (total) 

Mercury (dissolved) 

Jun-99 Nov 00 

MW36S Dec-03 

VOCs (ugA) 

Benzene ND 

Tduene ND 
Ethytbenzene ND 
Xylene ND 

Chlorobenzene U 
Methylene Chloride -
SVOCs (ugA) 
Pyridne ND 
alpha-picollne ND 
2 amno-pyridrie ND 

Metals (ugA) 

Mercury (total) 0 0196 

Mercury (dissdved) 00222 

Ammcnla (mgA) 16 

D-.i 

DS-LUGE' 
Dfiv! 

MW-28S 

STORM 
DRAINS 

i 

•ETAIL SHEAR\ GAT[ 
yES 

f -6 , 

OW-7 Nov 00 Dec-01 Feb-02 Apr-02 Jun-02 Aug-di Oct-02 Dec 02 Feb-03 Apr-03 Ju -03 Atig-Ui Oct-03 Dec-03 Mar 04 Jun-04 Sep-04 J n-05 J I-05 Jan -06 Jun-06 Jan-07 
VOCs (pgA) 

Benzene 9500 31000 550 320 450 310 300 4000 2000 1300 590 470 2700 1400 400 220 1400 41 33 54 3500 590 
Toluene ND 25 1 3 ND ND ND ND ND ND ND 2 J ND ND ND ND ND ND ND ND ND ND 
Ethytbenzene ND 25 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylene ND 25 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene ND 25 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ ND 
Methylene Chloride - _ _ - _ _ - _ _ _ _ _ _ _ _ _ - _ - _ _ 
SVOCs (ugA) 
Pyridine 330 460 ND ND ND ND ND 17J 12J 46 ND ND ND ND ND ND ND 5 J ND ND 4J -
alpha-pi cdlne 640 3400 9 43 28 21 9 ND 23 66 76 15 300 140 150 76 27 18 8 10 37 _ 
2 amlno-pyrldkie ND 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ 
Metals (pgA) 

Mercury (total) - - - - - _ _ _ _ _ _ _ _ - _ _ - _ _ _ 
Mercury (dssdved) - - - - - - _ - _ _ _ - _ _ - _ - - _ - _ 
Ammonia (mgA) - - - - - - - - - - - - - - - - - - 4 2 -

^ - 1 6 § ^ / B S - 1 4 ^ 

.R-3 

i 
P I P E C H A S E ^ - * 

. - * 

< r 

MW28S Jul-05 Ja -06 Jun-06 

VOCs (pgA) 
Benzene ND ND ND 

Tduene ND ND ND 
Ethyl benzene ND ND ND 
Xyien ND ND ND 

Chlorobenzene ND ND -
Methylene Chloride - - -
SVOCS (pg/L) 
Pyridine ND ND ND 
alpha plcotne ND ND ND 
2 amino-pyrklne ND ND ND 

Metals (ugA) 

Mercury (total) 0 21 - 016 

Mercury (dssolved) 0 2 - -
Amman i (mgA) - 41 

MW37AQ Dec-03 

VOCs (pg/L) 

Benzene 39 

Tduene ND 
Ethylbenzen ND 
Xylene ND 

Chlorobenzene 11 
Methylene Chloride -
SVOCs (ugA) 
Pyridne ND 
alpha-plcollne ND 
2 amino-pyridne ND 

Metals (ugA) 

Mercury (tctal) 0 933 

Merc ry (dissolved) 000905 

Ammonia (mgA) 79 

MVM6AQ Dec-03 

VOCsfljgA) 

Benzene 5J 
Tot en ND 
Ettiylbenzene ND 
Xylene ND 

Chlorobenzene 2J 
Methylene Chloride -
SVOCs (ugA.) 
Pyriclne ND 
alpha picdine ND 
2 amino-pyridne ND 

Metals (pgA) 

Mercury (total) 0 456 

Mercury (dissolved) 0 0821 

Amman (mgA.) 36 

MW-26D 
VOCs (pgA) 
Benzen 
Tduene 
Ethytbenzene 

Xylen 

Chlorobenzene 
Methylene Chloride 

SVOCs (ugA) 
Pyridine 

alpha picdine 

2 amino-pyndrie 

Metals (jjg/L) 

Mercury (total) 

Mercury (disserved) 

Ammonia (mgA)  

Sep-91 Apr 99 J n-99 Nov-00 De -01 J n-02 Do -02 J 3 3 " 

ND ND 0 2 J ND ND ND ND ND ND ND ND ND ND ND ND 

5 ND ND 12 ND ND ND 3J ND 0 4 ND ND 0 4 J 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 ND ND ND ND 

ND ND ND ND ND ND ND ND ND ND ND ND ND - ND 

14 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 ND ND ND 

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

-a_D \ 
( -26S 

MW-27D 

fc MW-29S 

\ ^ P Z = T 

MW26S Sep-91 Apr 99 Jun-99 NOV-00 Dec-01 Jun-02 Dec-02 Jun-03 De -03 Jun-04 Jan-05 Jul-05 J -06 Jun 06 

VOCsOJgA) 
Benzene 270 14 17 0 4 ND ND ND ND ND ND 13 ND ND ND 

Toluene ND ND ND 2 ND ND ND ND ND ND ND ND ND ND 
Ethytbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylan ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Chlorobenzene 38 12 14 6 7 4 ND ND ND ND ND 3 ND -
Methylene Chloride ND ND - - - - - - - - _ - - -
SVOCs (ugA) 
Pyridne ND ND ND ND ND ND ND ND ND ND 100 ND ND ND 
alpha-picdine ND 0 2 J ND ND ND ND ND ND ND ND 4 J ND ND ND 
2 amino-pyridne 11 ND ND ND ND ND ND ND ND ND ND ND ND ND 

Metals (pgA) 

Mercury (tctal) - - - - - - - - - - - - -
Mercury (dissolved) - - - - - - - - - - - ~ -
Ammonia (mgA) - - - - - - - - _ - - - 9 1 

MW-5S 

MW-7S, 

MW-6D 

co 
to lO 

CO 
r -

to 

R 3 D Jun-99 

VOCs (pgA) 

Benzene 0 2 J 

Tduene ND 
Ethytbenzene ND 
Xylene ND 

Chlorobenzene ND 
Methylene Chloride -
SVOCs (pgA.) 
Pyridine ND 
alpha-plcollne 0 3 J 
2 ammo-pyridne ND 

Metals (ugA) 
Mercury (total) -
Mercury (dssolved) -

5 
CD 

I 

I D 

QC 

MW25S Sep-91 Jun-99 Nov-00 Dec-01 Feb-02 Apr-02 Jun 02 Aug-02 Oct-02 Dec 02 Feb-03 Apr 63 Jun 03 AugAJ Oct 03 Dec-03 Mar 04 Jun-04 Sep-04 Jan-05 Jul-05 Jan -06 Jun -06 Jan-07 
VOCs (ugA) 

Benzene ND 2200 2300 330 170 210 320 150 1600 64 ND 480 890 390 180 72 640 170 190 85 2B0 66 620 210 
Tduene ND ND ND 1 0 7 1 ND 0 4 ND ND ND ND ND ND ND ND ND ND ND ND 0 8 ND ND ND 
Ethytbenzene 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 ND ND ND ND 0 2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ ND 
Methylene Chloride ND _ _ _ _ _ _ _ _ 
SVOCs (ugA) 
Pyridne ND 12J 14 ND ND ND ND ND 12 ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ 
alpha picdine ND 380 300 250 190 39 42 6 62 ND 9 16 40 11 23 2 J 110 16 40 2J 29J 42 74 _ 
2 amino-pyriotie ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ 
Metals (ugA) 

Mercury (total) - - - _ - _ -
Mercury (dssdved) - - - - - - - _ _ - _ - _ _ - _ - - - _ _ -
Ammonia (mgA) - - - - - - - - - - - - - - - - - - - - 4 7 -

MW29S Jul-05 Jan -06 Jun-06 

VOCs (pgA) 
Benzene 6 ND ND 

Tduene ND ND ND 
Ethytbenzene ND ND ND 
Xylene ND ND ND 

Chlorobenzene ND ND -
Methylene Chionde - - -
SVOCs (pgA) 
Pyridne ND ND ND 
alpha-pi eaSne ND ND ND 
2 amino-pyridne ND ND ND 

Metal* (ugA) 

Merc ry (total) ND - ND 

Mercury (dssdved) ND - -
Ammon a (mgA) - - 0 048 

PZ-4 Jun 99 Nov-00 Dec-01 Jun-02 Dec-02 Jun-03 Dec-03 Jun-04 Jan-05 Jul-05 Jan -06 Jun-06 

VOCs (ug/L) 

Benzene 32 19 48 24 49 22 36 28 17 15 8 J 13 

Tduene 2J 3 4 2 4J 2J 3 J 3J 1 J 1 J 0 7 J 1 J 

Ethytbenzene 0 5 J 0 4 0 9 0 6 0 9 J 0 5 J 0 6 J 0 6 J ND NO ND ND 

Xylene 2J 2 4 2 4J 2J 3 J 2J 1 J 2 J 1 J ND 

Chlorobenzene 0 6 J 0 3 0 9 0 5 0 6 J ND 0 6 J 0 5 J ND ND ND -
Methylene Chloride - - - - - - - - - - -
SVOCs (ugA) 
Pyridine 10 2 9 10 ND ND ND ND ND ND ND 3 J 

alpha picdkie 22 J 7 15 22 ND 9J 5 J 0 7 J 6J 5J 6J 5 J 
2-amino-pyrlclie 23 J 5 13 ND 3J 6J ND ND ND 3 7 J 5 J 

Metals (ugA) 

Mercury (total) - - - - - - - - - -
Mercury (dssdved) - - - - - - - - - - -
Ammonia (moA) - - - - - - - - - 5 8 
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MONITORING WELL IN OVERBURDEN 
AQUITARD (CLAY/SILT) OR FILL LAYER 

MONITORING WELL IN OVERBURDEN 
AQUIFER (SAND/GRAVEL) 

MONITORING WELL IN BEDROCK AQUIFER 

DENOTES DATA GAP 

APPROX LIMITS OF EXCAVATION 

OVERBURDEN AQUIFER GROUNDWATER CONTOUR LINE (JUNE 2006) 

1-99 ppb 

100-999 ppb 

1000-10,000 ppb 

> 10,000 ppb 

NOTES. 

1 R - 2 D SCREENED IN OVERBURDEN AND OPEN IN BEDROCK 

2 M W - 3 3 NOT USED FOR GROUNDWATER ELEVATION CONTOURING WELL 
SCREENED IN THE OVERBURDEN AQUITARD AND AQUIFER 

3 BENZENE PLUME REPRESENTS DATA FROM MONITORING WELLS IN THE 
OVERBURDEN AQUIFER SAMPLED IN JANUARY 2 0 0 7 

4 GROUNDWATER QUALITY DATA FOR R W - 1 FROM 1 9 9 2 TO 1 9 9 8 REPRESENTS 
HIGHEST CONCENTRATIONS OBSERVED DURING THE YEAR FROM ROUTINE SYSTEM 
INFLUENT SAMPUNG 

5 W N A - WELL NOT ACCESSIBLE 

6 GROUNDWATER CONTOURS BASED ON MEASUREMENTS FROM JUNE 2 0 0 6 

MW-2S Sep-9H Jun 99 Nov-00 

VOCS (pg/L) 

Benzene ND " * N D 

Toluene ND ND 

Ethylbenzene - - O Ht 
Xylen O ^ * 

ND ND ND Ethylbenzene - - O Ht 
Xylen O ^ * ND ND ND 

Chlorobenzene ND ND ND 
Methylene Chloride ND - -
SVOCs (ugA) 
Pyridne " ND ND 
aipha-plcdtyh 

2 a m n & ' J k d e 
ND 

ND 

ND 

ND 

ND 

ND 

Metals (ugA) 

Mercury (total) - -
Mercury (dissolved) -

MW-4S 
MW-3! 

*F 

MW27D Apr«2 Apr 99 Jun 99 Nov-00 

VOCs (ugA) 
Benzene 10 ND ND ND 

Toluene ND ND ND ND 
Ethylbenzene ND ND ND ND 

Xitene ND NB NB m 
Chlorobenzene ND ND 0 2 J ND 
Methylene Chloride ND _ _ 
SVOCs (ugA) 
Pyridne ND ND ND ND 
alpha picoine ND ND ND ND 
2 amino-pyndne 3 ND ND ND 

Metals (ugA) 

Mercury (total) - - - -
Mercury (dssdved) - - -

R 2 D Jun 99 

VOCs (ugA) 

Benzene ND 

Tduene 
Ethylbenzen 

Xylene 

ND 

ND 

ND 

Chlorcoenzene 
Methylene Chloride 

ND 

SVOCs (pgA) 
Pyndne 
alpha-picollne 
2 amfno-pyrtoine 

ND 

ND 

ND 

Metals (pgA) 

Mercury (total) 

Mercury (dssdved) 
-

MW3S Jun-88 Sep-88 Dec-88 Mar-89 Sep-91 Jun-99 Nov-00 

VOC (pgA) 

Benzene ND ND ND ND ND ND ND 

Toluene ND ND _ ND ND ND ND 
Ethylbenzene ND _ _ ND ND ND ND 
Xylene ND _ _ ND ND ND ND 

Chlorobenzene - _ _ _ ND ND ND 
Methylene Chloride - ~ - ~ ND - -
SVOCs (ugA) 
Pyridne - - _ - ND ND ND 
elpha-plcdlne - - _ _ ND ND ND 
2 amino-pyridne - - - - ND ND ND 

Metals (pgA.) 

Mercury (total) - - - _ - _ -
Merc ry (dssdved) - - - - - - -

MW-18D Oct-85 Mar-69 Jun-99 Nov-00 Sep-91 

VOCs (ugA) 
Benzene 15 ND ND ND ND 

Toluene 1 ND 0 2 J ND ND 
Ethylbenzene ND ND ND ND 
Xylene _ ND ND ND ND 

Chlorobenzene _ - ND ND ND 
Methylene Chloride - - _ ~ ND 

SVOCs (ugA) 
Pyridne ND ND ND ND ND 
alpha-picoine ND ND ND ND 
2 amino-pyridne ND ND ND ND 

Metals (pgA.) 

Mercury (tctal) - - - -
Mercury (dssdved) - - - - -

MW27S Sep-9-l A p r & Jun 99 NOV-00 

VOCs (ugA) 
Benzene ND ND ND ND 

T d en ND ND ND 2J 
Ethylbenzen ND ND ND ND 
Xylene ND ND ND ND 

Chlorobenzene ND ND ND ND 
Methylene Chloride ND ND - -
SVOCs (ugA) 
Pyndne ND ND ND ND 
alpha-picolne 200 ND ND ND 
2 amino-pyridine ND ND ND ND 

Metals (ugA) 

Mercury (total) - -
Mercury (dssolved) -

MW-7S 

VOCs (pg/L) 

Benzene 

Tduene 

Ethytbenzene 

Xylene 

Chlcrobenzene 
Methylene Chloride 

SV6€suJgAi 
Pyridne 

alpha-picolne 

2 amino-pyridn 

Metals (ugA) 

Mercury (total) 

Mercury (dissdved) 

Ammonia (mgA) 

J u n - 8 8 S e p - 8 8 D e c - 8 8 M o r - 8 9 S e p - f l l D e c ^ M M o r - 9 5 J u n - O S — S e p - B 5 r>ec -95 M o r - 9 6 " J u n - « S e p - 9 B D e c - 9 6 M o r - 9 7 J u n - 9 7 S e p - 9 ' D e e - 0 7 M q r - 9 8 s e p - W J Apr 99" j u n 99 No*O0 De<*)1 Jun-02 Dec-02 Jun-03 Dec-03 Jun-04 Jan-05 Jul-OS Jan 06 Jun-06 J -07 

ND 44 

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 

0 4 

0 5 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3J 
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 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 ND ND ND ND ND ND 

_ _ _ _ _ _ _ _ _ _ _ _ 0025 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MW-6D 

VOCs ftjg/L) 

Benzene 

Tduene 
Ethylbenzene 
Xylene 

Chlorcbenzene 
Methylene Chloride 

SVOCs (ugA) 

Pyridne 

alpha-plcoHie 

2 amino-pyridne 

Metals (pgA) 

Mercury (total) 

Mercury (dissolved) 

Ammonia (mgA)  

J u n - 8 8 S e p - 8 8 D e e - B B M o r - 8 9 5 e p = S l D e c - 9 4 M o r - 9 5 J u r M ) . 5 e p - _ S D e c - 9 5 M a r - 9 6 J u n - 9 6 s e p - S B D e c - 9 6 M o r - 9 7 J u n - 9 7 S e p - 9 7 D e c - 9 7 M a r - 9 8 Sep-WS jun-99 NcvOO Dec-01 Jun-02 Dec-02 Jun-03 Dec-03 Jun-04 Jan-05 Jul-05 Jan -06 Jun-06 Jan-07 

ND ND 

ND ND 

ND ND 

ND ND 
ND 

ND 

ND 
ND 

ND 

ND ND ND ND ND ND ND 5 J ND ND ND ND ND 

ND OS ND 0 5 ND ND ND ND ND ND 0 6 J 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 
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 ND ND ND ND ND ND ND ND ND ND 

ND ND ND ND ND ND ND ND ND ND ND ND ND 

ND 

MW-17S Oct-85 Sep-91 Jun-99 Nov-00 Dec-01 Feb-02 Apr-05 Jun-02 Aug-02 Od-02 Dec-02 Feb-03 AprOS Jun-03 A g - t t O t-03 Dec-03 Mar 04 Jun-04 Sep-04 Jan-05 Jul-05 Jan -06 Jun-08 
VOCs (pgfL) 

Benzene ND ND 0 1 J 3 J ND 15 37 12 46 13 4 ND 2 9 12 32 13 15 7 J 10J 4 J 5 J 3J 3 J 

Tduene ND ND ND ND ND ND ND ND OS ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Ettiylbenzene - ND ND ND ND ND ND ND OS ND 0 6 J ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylene - ND O U ND ND ND ND ND 1 ND 1 J ND ND ND ND 1 J ND ND ND ND ND ND ND ND 

Chlorcbenzene _ ND ND ND ND ND ND ND 0 7 ND ND ND ND 0 4 J ND ND ND ND ND ND ND ND ND _ 
Methylene Chloride - ND - _ - - _ - _ 
SVOCs (pgA.) 
Pyridne 1870 ND 0 4 J ND ND ND ND ND ND ND ND ND ND ND ND 550 ND ND ND ND ND ND ND ND 
alpha-picolne 620 ND u ND ND ND ND ND ND ND ND 27 4 J 2J ND ND ND ND ND ND ND ND ND ND 
2-amlno-pyndne _ ND 1J ND 2 3 ND ND 1 ND 2 J ND ND 1 J ND ND ND ND ND U ND ND ND ND 

Metals (pg.) 

Mercury (tetal) - - _ - _ - - _ - _ 
Mercury (dissdved) - - - - - - - -

MW12S Jun 65 Sep-91 Jun 99 Nov 00 Jun-06 Jan-07 
VOCs (pgA.) 

Banzene ND ND 1 J 2J 0 4 J 1 
Tduene ND ND ND ND ND ND 
Ethylbenzene - ND 0 2 J 0 2 J ND ND 
Xylene - ND 1 J 1 J ND ND 
Chlorobenzene - ND ND ND _ ND 
Methylene Chloride - ND _ _ _ 
SVOCs (ugA) 
Pyrdne ND ND 0 6 J ND ND 
alpha-picdne _ ND 2J 1 J ND 
2 amino-pyridne _ ND 4J 3J MD 
Metals (ugA) 

Mercury (total) 

Mercury (dissolved) 

Ammonia (mgA) - - - - 1 6 -

MW19S Oct 85 M 89 Sep-99 Apr 99 J 99 Nov-00 

VOCs (ugA) 

Benzene ND ND ND ND 01 J ND 

Tduene 
Ethylbenz-ie 

2 ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

Xylene - ND ND ND ND ND 

Chlcrobenzene 
Methylene Chloride 

— ND 

ND 

ND 

ND 

ND 

ND 

ND ND 

SVOCs (ugA.) 
Pyridne 
alpha-picdine 
2 amino-pyridne 

ND ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Metals (ugA) 
Mercury (total) 
Mercury (dssdved) 

- - - -

M W 5 S 

VOCs (pgA) 

Benzene 

Tduene 
Ethylbenzene 
Xylene 

Chlorobenzene 
Methylene Chloride 

SVOCs (pgA) 

Pyndne 

alpha-plcoane 

2 anmno-pyndne 

Metals (uol) 

Mercury (total) 

Mercury (dssdved) 

Ammonia imoAl 

J u n - 8 B s e p - 8 8 D e c - 8 B M o r - 8 9 S e p - 9 1 D e c - 9 4 M a r - 9 5 J u n - 9 5 S e p - 9 S D e c - 9 5 M o r - 9 6 J u n - 9 6 s e p - i » D e c - 9 6 M o r - 9 7 J u n - 9 7 s e p - " ' D e c - 9 7 M o r - 9 B S e p - 9 B Apr99 Jun-99 NowX) Jun-06 

5.6 1 2 0 0 6 8 0 2 
ND ND 

ND ND 

ND ND 

_ ND 

- ND 

- ND 

- ND 

- ND 

ND 0 5 J ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND -
ND - -
ND ND ND ND 

ND 0 2 J ND ND 

0 2 J ND ND ND 

MW-AS 
V O C s (ug/L) 

Benzene 
Toluene 

Ethylbenzene 

Xylene 

Chlorcbenz ne 
Methylene Chloride 
SVOCs (pg/L) 
Pyndne 
alpha-pi cofrie 

2 ami o-pyridne 

Metals (pgA.) 

Mercury (tdal) 

Mercury (dssdved) 

Jun-88 Sep-88 Dec-88 M ? 

1 1 N 

88 Sep-91 

1 

ND 

ND 

ND 

ND 

ND 

3 

ND 

ND 

ND 

3 

ND 

ND 

ND 

ND 

Dec 94 

ND 

Mar 95 Jun-95 

ND ND 

Sep-BT 

ND 

Dec-95 Mar 96 Jun-96 

ND ND ND 

sep-se Dec-S6 Mar-97 Jun-97 Sep-97 _ec-97 S a T s l Sep-88 Xpr l 

ND 

(ID 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Jun-99 Nov-00 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 
ND ND 

ND ND 

MW-13S 

VOCsfjjgA) 

Ben ene 

Tduene 
Ethylbenzene 

Xylene 

Chlorcbenzene 
Methylene Chloride 

SVOCs (pgA) 

Pyndne 

alpha-pl cdlne 

2 amino-pyridne 

Metals (ugA) 

Merc ry(tdal) 

Mercury (dissolved) 

Oct-o5 Sep-91 j u 99 

18 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0 2 J 

ND 

ND 

0 2 J 

ND 

ND 

0 8 J 

ND 

MW16S 

VOCs (pgA) 
Benzene 

Tduene 
Ethylbenzene 

Xylene 

Chlorobenzene 
Methylene Chloride 
SVOCs (pgA.) 

Pyridne 

alpha picdine 

2 amino-pyridne 

Metals (MA.) 

Mercury (tctal) 

Mercury (dssdved) 

Ammonia (mgA)  

Oct-85 Jun-66 Sep-SS Dec-68 Mar 69 Sep-91 D e c - 9 4 M o r - 9 5 J u n - 9 5 S e p - 9 5 D e c - 9 5 M o r - 9 6 J u n - 9 6 S e p - 9 6 Dec -Bf l M o r - 9 7 J u n - 9 7 S e p - 9 7 D e c - 9 7 M a r - 9 8 S e p - 9 8 Apr 99 Jun-9G Nov-00 Dec-01 

16853 

ND 

58000 
49 
42 
110 

41000 

ND 

33000 

ND 

30000 

5J 

21000 

ND 

ND 

ND 

12000 
23 
15 

39 

10 

ND 

22 

460 

37 

880 440 

5J 

3J 

6 J 

ND 

SJ 

0 7 J 
83 
35 

570 
g j 

6 J 

21 J 

0 5 J 

3J 
130 
60 

4100 

ND 

ND 

ND 

ND 

ND 

250 

ND 

2900 
ND 

ND 

ND 

ND 

ND 

240 

5 

Feb-02 Ap-02 Jun 02 Aug-02 Oct-02 Dee-02 Feb 03 Apr-03 Jun-03 Aug-03 Oct-03 Dec 03 Mar-04 Jun-04 Sep-04 Jan-05 J I-05 Jan -06 Jun 06 Jan-07 

930 1000 2400 960 750 540 900 980 660 590 660 570 1300 950 1900 1700 1200 1400 1100 130 

ND ND ND ND ND ND ND ND ND ND ND 12J ND ND ND ND ND 5J 3 J ND 

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 4J 0 7 

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1 

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 ND ND ND ND ND ND ND ND ND ND _ 
79 93 100 32 37 ND 13 85 130 130 110 82 60 57 71 65 79 210 230 -
ND ND ND ND ND ND ND ND ND ND ND ND ND 2 ND ND 1 ND ND 

- - - - - - - - - - - - - - ~ 
22 -

v> _ 
c 

J! 
o 

© 
en 

o 
o 
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MW-20S | |Sep-W O e c - 9 4 - M o r - 9 5 J u n - 9 5 Sop-gs Mor-96 Jun-96 S e p - » Dec-96 Mor-97 Jun-97 Sep-97 D e c - 9 7 M o r - 9 8 M P - w » AW 99 Jun-99 Nov-00 Dec-01 Jurv-02 Jun-03 Dec 03 Jun-04 Jan-05 Jul-05 Jan-OS Jun-06 Jan-07 

VOCs (ug/L) 

Benzene 2200 1000 5 5 « 9 0 1 6 0 0 28 580 4 0 0 4 0 0 9 2 0 1 2 0 12 690 0 9 ND 19 ND 0 3 J 7 60 92 410 sao S3 83 140 33 100 460 

Toluene S3 620 - - _ _ - _ _ _ _ _ ND ND 16 86 240 MO 1200 21 1 J 17 0 3 J 10 100 
Ettiyi benzene 1 4 ND - _ - - _ _ _ _ _ _ ND ND ND ND ND ND ND 0 5 J ND ND ND ND ND 
Xytene 7 4 ND _ - - _ _ _ _ _ 1 J ND ND ND ND ND ND ND ND 0 9 ND ND ND 

Chlorooerttene - ND _ _ _ _ _ - _ _ _ ND ND ND 0 7 2 10J 9 J NO ND 0 6 ND - 2 
Methyene Chloride _ ND _ _ _ _ _ _ _ _ _ ND _ _ _ _ _ - - - _ 
SVOCs (ugA) 
Pyrtdne _ 2500 _ - - - - - _ _ _ ND ND 23 92 ND ND ND ND ND 6 ND 12 J 
alpha-ptcothe - 1000 - _ _ _ _ _ _ _ _ ND ND 86 170 260 660 J 770 J 11 9J 31 J 13 44 
2-amlno-pyrldne 2400 _ - - _ _ _ „ _ _ ND ND 390 980 1400 4300 5600 6 J 39 110 18 130 -
Metals (pgA.) 

Mercury (total) - - - - ~ - - - - _ _ - - - - - - - _ -
Mercury (dssdved) - _ - - - -- - _ - _ - - - - - - - - - -
Ammonia (mgyi) _ - - - - - _ _ - - - - - - - - - 20 -

MW34 Mar 04 Jun-04 §ep4* Jan-05 Jul 05 Jan-06 Jun-06 
VOCs (ug/L) 

Benzene 4S0 490 380 300 230 510 390 
Toluene 160 190 160 89 240 52 80 
Ethylbenzene ND ND ND 1J ND ND ND 
Xylene ND ND 4J SJ 3 J 7 J 5J 
Chlorobenzene ND ND ND ND ND ND _ 
Methylene Chloride - _ _ 
SVOCs (ugA) 
Pyridne ND ND ND ND ND ND 25 J 
alpha-plcdlne ND ND 1700 1200 2300 420 840 
2 amlno-pyrtdne ND ND 140 J 85 J ND ND 29 J 

Metals (ugA) 

Mercury (total) - - -
Mercury (dissolved) - - - - ~ 

MW-20D 

VOCs (ugfl.) 

Benzene 

Toluene 

Ethylbenzene 

Xylene 

Chlorobenzene 
Methylene Chloride 

SVOCs (ugA-) 

Pyridne 

aloha plcdhe 

2 amlnc-pyn*ie 

Metals ftjgfl.) 

Mercury (total) 

Mercury (dissolved) 

Ammonia (mp/) 

Apr-89 Oct-91 Apr 99 jun-99 

12 

54 

ND 

ND 

12 

32 

ND 

ND 

ND 

ND 

22 

18 

10 

9J 

120 

ND 

ND 

ND 

ND 

64 J 

26J 

ND 

3J 

24 

ND 

ND 

ND 

46 

16 J 

ND 

230 

15 

2 

4 

ND 

26 

140 

Jun-02 

7 

12 

04 

06 

J n -06 Jun-06 Jan-07 

100 

280 

ND 

3J 

69 

220 

ND 

ND 

94 

310 

1 J 

5J 

BT 

270 

1 J 

3J 

83 

250 

ND 

ND 

75 

300 

2J 

SJ 

87 

390 

2J 

5J 

110 

480 

3 

6 

27 279 J 200 J 280 

28 220 140 J 200 

160 970 870 150 

270 J 280J 2B0J 17DJ 

200 210 210J 120J 

860 1100 1100 610 

MW33 Mar-04 Jun-04 Sep-04 JarvOS Jul-05 Jan -06 Jun-06 Jan-07 
VOCs (poA) WNA 

Benzene 21 150 130 350 24 2700 74 
Toluene 7 J 6 J 5 J 2J BJ ND ND 
Ethylbenzene ND 0 7 J ND ND ND ND ND 
Xylene 2J 5 J ND ND 4 J SJ ND 
Chlorobenzene ND ND ND ND ND ND _ 
Methylene Chloride - - - - _ -
SVOCs (ugfl.) 
Pyridne ND 35 18J 51 3 ND 42 
alpha-plcolne 53 44 21 32 2 ND 29 
2 aminc-pyrldne 82 7 J SJ 4J ND ND 22 

Metals (ugVL) 
Mercury (total) - - - - - -
Mercury (dssotved) - - - - - -
Ammonia (mgfl - - - - - - 1900 

MW10D Jun-85 JunBB Sep-66 Dec 86 Mar-89 Sep-91 j u 4 9 Nov-00 

VOCs (pgA.) 

Benzene NE 

Toluene N[ 

Ethylbenzene 

Xylene 

Chlorobenzene 
Methylene Chloride -

SVOCs (ugA.) 

Pyridne 

alpha plcoine 

2 amno-pyrtdne 

Metals (ug/L) 

Mercury (total) 

Mwrnny (tfeaotynd) 

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 ND ND 

MW-9S Jun-85 Jun-88 Sep-ett Dec-86 Mar 69 Sep-91 Jun-99 Nov-00 

VOCs {ugfl.) 

Ben one - ND ND ND ND ND ND ND 

Totue - ND ND - ND ND ND ND 
Ethylbenzene _ ND - - ND ND ND ND 
Xylene - ND - - ND ND ND ND 

Chlorobenzene - - - - - ND ND ND 
Methylene Chloride, - - - - - ND - _ 
SVOCs (ugA.) 
Pyndne ND _ _ _ _ ND NO ND 
alpha-plcolne - - - - - ND ND ND 
2 amino-pyrtdne - - - - - ND ND ND 

Metals (ugA.) 

Mercury (total) - - - - - - -
Mercury (oTsadved) 

MW11S 

VOCs (ug/L) 

Benzene 

Toluene 

Ethylbenzene 

Xylene 

Chlorobenzene 
Methylene Chloride 

SVOCs (ugA.) 
Pyridne 

alpha-picotie 

2 amme-pyr kftie 

Metals (ugfl.) 

Mercury (total) 

Mercury (dssotvod) 

Ammona(mgfl) 

Jun-88 I J U I - 8 8 Sep-Sfl Dec-88 Mor-89 Sep-91 Dec-94 Mor-95 Jun-95 5ep-»9 Dec-95 Mar-96 Jun-96 Sep-dB Dec-96 Mor-97 Jun-97 Sep-»? Dec-97 Uor-96 5ep-S8 Apr 99 Jun-99 Nov-00 Jun 06 

ND 240 180 ND 
ND ND ND ND 
- ND - -
- ND - -

230 

ND 

150 ND 

ND ND 
NO ND 

ND ND 

ND 

- NO 

ND 

ND 

- ND 

ND 

- ND 
ND 

ND 4 3 ND ND ND 22 12 12 NO 1 3 ND 6 5 NO ND ND ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND NO ND _ 
NO NO ND 

ND ND ND ND 

ND ND ND ND 

ND NO 1 J ND 

MW-88 

VOCs<pQ/L) 

Benzene 

Toluene 

Ethyibenzen 

Xylene 

Chlorobenzene 
Methylene Chlor ide 

SVOC (pgA) 

Pyridne 

alpha-plcdlne 

2 amino-pyndhe 

Metals (ugA) 

Mercury (total) 

Mercury (dissolved) 

Ammon la(mgyi) 

MW-21D Sep-91 Jun-99 

VOCs (ugfl.) 

Benzene ND ND 

Toluene ND ND 
Ethylbenzene ND ND 
Xylene ND ND 

Chlorobenzene ND ND 
Methylene Chloride ND -
SVOCs (pgA) 
Pyridine ND ND 

alpha plcoine NO MB 
2 amlnc-pyrHlne ND ND 

Metals ingll) 

Mercury (total) - -
Mercury (dssdved) - -

MW-53D Nov-99 Nov-00 Mar-04 Jun-04 Sep44 Jan-05 Jul 05 Jan -06 Jun-06 Jan-07 

VOCs (ug/L) 

Benzene 140 500 310 300 360 980 850 950 460 470 

Toluene 0 3 J 2J 0 8 J 1 J ND ND 0 4 ND ND NQ 
Ethylbenzene ND ND ND ND ND ND ND ND ND ND 
Xylene ND ND ND ND ND ND 0 9 ND ND ND 

Chlorobenzene ND ND ND ND ND ND ND ND - ND 
Methylene Chloride - - - - _ - -
SVOCs (ugA) 
Pyrldn ND ND ND ND ND ND ND ND ND -
alpha-plcdlne SJ 13J 3 J 3 J 3 J 3 J 4 J 6 J 5 J 
2 amlrte-pyrldne ND ND ND ND ND ND ND ND ND -
Metals (pgfl.) 

Merc ry (total) ND - - - - -
Mercury (dssdved) - - - - - _ - -
Ammonia imgfl) - - - - - - - 35 

MVU-S3S Nov 99 Nov 00 

VOCs (ug/L) 

Benzene ND ND 

Toluene ND ND 
Ethylbenzene ND ND 
Xylene ND ND 

Chlorobenzene ND ND 
Methylene Chloride 

SVOCs (ugA) 
Pyridne ND ND 
alpha-plcdlne 1J ND 
2-amlrio-pyridne ND ND 
Metals (pgA) 

Mercury (total) 1 -
Mercury (dssdved) 

MW21S Mar-89 Sep-91 Jun 99 Nov 00 

VOCs (ugA) 

Benzene ND ND ND ND 

Toluene ND ND ND 3 J 
Ethylbenzene ND ND ND ND 
Xylene ND ND ND ND 

Chlorobenzene _ ND ND ND 
Methylene Chloride - ND - -
SVOCs (Ugfl.) 
Pyridne - ND SJ ND 

alpha-plcoine - ND 10J ND 
2 amino-pyridine ~ ND 27 ND 

Metals (ugA) 
Mercury (total) - - -
Mercury (dssdved) - - - -

Jun-88 J u t - B 8 SOp-HB 

37 

NO 

ND 

ND 

250 
12 

320 
16 

1500 

Uor-B9 Sep=9T Dec-94- Mor-95 Jun-95 5ep-9D Dee-96 Mor-96 Jun-96 Sep-90 Dec-96 Mor-97 Jun—97 Sep—W Dec—97 Mar—98 Sep 8B Apr 99 Ju 99 Nov-00 Dec-OI Feb-02 Apr-02 Jun-02 Aug-02 oct-02 Dec-02 Feb-03 Apr-03 Jun-03 Aug-03 Oct-03 Dec-03 Mar 04 Jun-04 Sep-04 jan-05 Jul-05 Jan -08 Jun -06 Jan-07 

15 310 960 1300 1100 820 ND 610 340 340 490 570 ND 340 890 770 920 ND 71 510 240 360 390 370 230 260 ND ND 49 83 150 110 BS 27 23 15 5J 3J 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 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 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 

NO - - - - - - - - - - - - - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - ND 

ND _ _ - - - . _ - . _ _ _ _ _ _ _ N D _ _ _ - - - - - - - - _ _ _ _ _ _ _ _ _ „ _ _ 

ND " " - " " - - - - - - - - - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 10 J ND ND ND ND ND ND ND 
NO - - - - - - - - - - - - - - 0 4 J 02 J ND 4 ND ND 2 ND ND ND ND ND ND ND ND ND 10 ND ND ND ND ND ND ND 
150 - - " - - - - - - - - - - - 7J 13J 8 6 ND ND 7 ND 1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

P Z 2 Jun 99 Nov-00 Jan-07 
VOCs (pgA) 

Benzene ND ND 
WNA 

Tduene 
Ethylbenzene 

ND 

ND 

ND 

ND 
Xylene ND ND 

Chlorobenzene 
Methylene Chloride 

ND ND 

SVOCs (ugA) 
Pyridne ND ND 

alpha-plcdlne 

2 amino-pyridne 
ND 

ND 

ND 

ND 
Metals (ug/L) 

Mercury (total) 

Mercury (dissolved) 
- -

*-tn „ 
8 MW-9S ^ ; CO 

NtJS R0UTE 

=E£ 

17 

A 

RW1S/RW-1R Oct 91 Feb 92 May 93 Oct 94 Oct 95 Ju 96 Ju 97 Feb-96 J n99 Nov 00 Dec 01 Feb-02 Apr 02 Jun-02 Aug-02 Oct-02 Feb-03 Apr-03 Jun-03 Aug-03 Oct-03 Dec-03 Mar 04 Jun-04 Jan-OS Jun-06 jui-oe Jan-07 

VOCs (UB/L) 
Benzene 850 2701 S42 146S 360 222 317 292 67 84 87 6 24 19 9 ND ND ND ND ND 33 ND 26 19 ND 0 5 J ND ND 
Tduene ND - - - - - - 2J 0 8 0 9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 5 3 
Ethylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylene ND - - - - - - 0 3 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene ND - - _ - - - 0 4 J 0 9 0 8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ _ ND 
Methylene Chloride - - - - - _ _ - - - - _ - - - - - - _ _ _ - - _ _ 
SVOCs (ugA.) 
Pyridne ND - - - - - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - ND 
alpha plcoine 22 - - - - - - 23J 11 13 3 ND 4 2 ND ND ND ND ND ND ND ND ND ND ND - ND 
2-amino-pyridine ND - - - - - - 2 J 2 4 2 ND 2 3 ND ND ND ND ND BJ ND 5 J 5 J ND ND _ ND 

Metals (ug/L) 

Mercury (total) _ - - - - - - - - - - - - - - - _ _ - _ _ - _ -
Mercury (dissdved) - - - - - - - - - - - - - - _ _ - _ _ - - _ _ 
Ammom (mgA) - - - - - - - - ~ - - - - - - - - - - - - - - 1.2 - -

P Z 1 Jun-99 Nov-00 
VOCs (ug/L) 

Benzene 0 3 J ND 
Tduene ND 37 
Ethylbenzene ND ND 
Xylene ND ND 

Chlorobenzene ND ND 
Methylene Chloride - -
SVOCs (ugA.) 
Pyndne ND ND 
alpha-plcolne ND ND 
2 amino-pyridine ND ND 

Metals (ugA.) 

Mercury (total) - -
Mercury (dssorued) - -

c 

s ? 

MW37S Dec 03 Jun-06 Jan 07 

VOCs (uoA) WNA 
Benzene SO 130 

Tol ene ND 0 7 J 
Ethylbenzene ND ND 
Xylene ND ND 

Chlorobenzene ND _ 
Methylene Chloride - _ 
SVOCs (ug/L) 
Pyridne ND ND 
alpha plcc4 e ND ND 
2 amino-pyridne ND 7 

Metals (poA) 
Mercury (total) 0 00845 -
Mercury (dssdved) 0 00282 -
Ammonia (mg/L) 79 46 

MW24S Mor-69 5«P-Si Dec-94 Mor-95 Jun-95 Sep-95 Dee-95 Mor-96 Jun-96 Sep"=TO Dec-96 Mor-97 Jun-97 Sep-97 De*-97 Mor-98 SJep-flB Jun.99 Nov-00 Jul-05 Ja -06 Jun -06 Jan-07 

VOCs (ug/L) 

Benz ne ND ND 

Toluene 3 4 ND 
Ethylbenzene ND ND 
Xylene ND ND 
Chlorobenzene - ND 
Methylene Chloride - ND 

SVOCs (ug/L) 
Pyridne _ ND 
alpha-plcolne _ ND 
2 amkio-pyridn - ND 
Metals (upA) 

Mercury (total) - -
Mercury (dssdved) - -
Ammonia (mp* - -

ND ND ND 0 5 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 ND ND ND ND 
ND ND ND ND ND ND 

ND ND ND ND ND ND 

_ _ 0 24 0 3 

- _ 0 31 - -

a 

(W- *Q 

A 

MW-1S 

VOCs (ug/L) 

Benzene 

Tduene 

Ethylbenzene 

Xylene 

Chlorobenzene 

Methylene Chloride 

SVOCs (ug/L) 

Pyridne 

alpha-pi coftie 

2 amlno-pyrtdne 

Metals (pg/L) 

Mercury (total) 

Merc ry (dssdved) 

Ammonia (mgfl) 

Jun-85 Jun-88 Sep-9l May92 May96 Nov-00 Jul-02 Aug-02 Sep-02 Sep42 o t-02 O t-02 Nov-02 Ncv42 Da -02 Dec-02 Jan-03 Ja -03 Feb-03 Feb-03 Mar-03 Mar-03 Apr-03 Apr03 May-03 May-03 May-03 j u .03 j n-03 Juf03 3uH» Aug-03 Aug-03 Aug-03 5ep-03 Sap-03 ocl-03 Jun-06 JuT-06 Jan47 

220 ND ND 0 9 98 170 140 120 120 100 94 83 120 160 140 230 190 200 240 15 11 IS 23 25 29 37 33 54 65 170 180 160 150 130 150 ISO 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 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 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 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 ND ND NO ND ND ND ND ND 

- ND ND ND ND - - - _ - - - - - - - - - - - - - - - - - - ~ - - - - - - - - ND 

~ - - - - - - - ~ ~ - - - — - - - _ - - - - - - - - - - - - - - - - - - ~ 
_ ND ND ND ND _ ND 

ND ND 0 4 J ND - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ND 

ND ND 0 3 J ND - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ND 

? 

M W ~ 2 4 S J l O) 

r-33| 

*%m 

5, 

M W - 3 7 S > 

MW35S Deo-03 Jun-06 

v o c s (ug/L) 
Benzene ND ND 

Tduene ND ND 
Ethylbenzene ND ND 
Xylene ND ND 

Chlorobenzene ND _ 
Methylene Chloride - -
svocs (pg/U 
Pyridne ND ND 
alpha-plcolne ND ND 
2 mino-pyridne ND ND 

Metals (ug/L) 

Mercury (total) 0 0477 -
Mercury (dssdved) 0 0157 -
Ammonia (mg/L) 24 25 

MW-35AQ Dec-03 
VOCs (po/L) 

Benzene ND 

Toluene ND 
Ethylbenzene ND 
Xylene ND 

CNorcbenzene ND 
Methylene Chloride -
SVOCs (ug/L) 
Pyrtdne ND 
alpha-ptccfci ND 
2-amlno-pyrldlne ND 

Metals (ug/L) 

Mercury (total) 0167 

Mercury (dissdved) 0 0328 

Ammonia (mg/L) 81 

MW-23D 

VOCs (UgA) 

Benzene 

Tduene 

Ethylbenzene 

Xylene 

Chlorobenzene 

Methylene Chloride 

SVOCs (ucA.) 
Pyridhe 
alpha-plcolne 

2 amino-pyridne 

Metals (ugA.) 

Mercury (total) 

Mercury (dssotifed) 

Mor-89 Sop-91 Dec-94 Mor-95 Jun-95 MP-Y& Dec-95 Mor-96 Jun-96 Sep-dS Dec-96 Mor-97 Jun-97 5ep-97 Dec-97 Mor-98 5«P-9B Apr 

ND 

11 

1 

63 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND ND ND ND 

ux99 Jun-99 Nov-00 

ND 0 6 J 0 3 J 

ND 0 7 J 2 J 

ND ND ND 

ND ND ND 

ND 0 6 J ND 

ND - -
ND ND ND 

ND ND ND 

ND ND ND 

MW-35AQ> 
MW-35S. 

^23D 

MW15S Oct-85 sep-91 Apr 99 Jun-99 Nov-00 Dec-01 Feb-02 Apr-Oi Jun-02 Aug-dS Oct-02 Dec-02 Feb-03 Apr-0* Jun-03 Aug-03 Oet-03 Dec-03 Mar-04 Jun-04 Sep-64 J n-05 Jul-05 Jan-06 Jun -06 
VOCS (pg/L) 

Benzene ND 390 ND ND 9 42 2 4 4 3 ND 0 6 ND ND ND 0 5 7 1 J ND 0 6 J 2 J 1 J 0 7 J ND U 
Tduene ND ND ND ND ND ND ND ND ND ND ND 0 8 J ND ND ND ND ND ND ND ND ND ND ND ND ND 
Ethylbenzene ND ND ND ND 1 ND ND ND ND ND ND ND 0 6 J ND ND ND ND ND ND ND ND ND ND ND 
Xylene ND ND ND ND 2 ND ND ND ND ND 4J ND 1 J ND ND ND ND ND ND ND ND ND ND ND 
Chlorcbenzene - ND ND ND 0 40 0 7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ 
Methylene Chloride 7J ND _ - _ - - _ _ - - _ - _ _ _ - _ _ 
SVOC (ug/L) 
Pyndkie 1930 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha plcoine ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2 arrUno-pyridne - ND ND ND ND 3 2 ND 1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Metals (ueA) 
Mer ry (total) - - - - - - - - - - - - - - - - - - - - -
Me cury (dssdved) - - - - - - - - - - - - - - - - -

m i 

MW-20S' 

u 
.MW-; 

MW-22S Mar-89 8ep-91 Jun 99 Nov-00 

VOCS(MSA) 
Benzene ND ND ND ND 

Toluene ND ND 0 4 J U 
Ethylbenzene ND ND 0 4 J ND 
Xylene ND ND 0 7 J ND 
Chlorobenzene - ND 0 4 J ND 
Methylene Chloride _ ND _ _ 
SVOCs (pgA) 
Pyrldn - ND ND ND 
alpha-plcolne - ND ND ND 
2-arrtno-pyrUne - ND ND ND 
Metals (ugA.) 

Mercury (total) - - - -
Mercury (dssdved) - - - -

MW-238 

VOCsuJg'L) 

Benzene 

Tduene 

Ehylbenzane 

Xylene 

Chlcrobsazene 

Methylene Chloride 

SVOO>(u°A) 

Pyridne 

atphfrpicdlne 

2-amktc-pyridn 

Met* (USA.) 

Mercury (total) 

Mercury (dissdved) 

Mar-89 Sep=W Dec-94 Mor-95 Jun-95 Sep-95 Dec-95 Mar-96 Jun-96 Sep=88 Dec-96 Mor-97 Jun-97 Sep-S7 Dec-97 Mor-98 5 e p - « Apr 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ipr99 Jun-99 Nov-00 

ND ND ND 

ND ND 0 9 J 

ND ND ND 

ND ND ND 

ND ND ND 

ND - -
ND ND ND 

ND ND ND 

ND ND ND 

iTORMl 
DRAIN 
PUMPS 

SHEAR G4TE 
VALVES 

-MW-' 

PZ-3 
VOCsftinA) 

Benzene 

Tduene 

Ethyawnzene 

Xylene 

Chlorobenzene 

Methylene Chloride 

SVOCs (ugA) 

Pyridne 

alpha-plcdlne 

2 amtno-pyridne 

Metals (ugA) 

Mercury (total) 

Mercury (dissolved) 

Jun-99 Nov-OO 

MW-36S Dec 03 

VOCs (ugA) 
Benzene ND 

Toluene ND 
Ethylbenzene ND 
Xylene ND 

Chlorobenzene U 
Methylene Chloride -
SVOCs (ugA) 
Pyrtdne ND 
alpha-plcdlne ND 
2 amino-pyridine ND 

Metals (ugA) 

Mercury (total) 0 0196 

Mercury (dssdved) 0 0222 

Ammonia (mg/L) 16 

(W-28S 

' / 

IAREA)-

OW-6 Nov-00 Dec-01 Feb-02 Apr-42 Jun-02 Aug-o: Oct-02 Dec-02 Feb-03 Apr 03 Jun-03 Aug-03 Oct-03 Dec-03 Mar 04 Jun-04 Sep-04 Jan-OS Jul-05 Jan -06 Jun-06 Jan-07 

VOCs (ugA) 

Benzene 2000O 240 390 2900 510 13000 7S0 1300 4300 3600 1900 300D0 320 880 3700 1700 4700 2700 16000 1200 12000 16000 

Toluene ND 1 0 8 ND ND ND ND 4 J ND ND ND ND 2 J 3J ND ND ND ND ND ND ND ND 
Ethylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Chlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - ND 
Methylene Chloride - - - - - - - - - - - - - - -
SVOCs (ug/L) 
Pyridine 1400 80 ND 840 42 360 28 49 170 290 ND ND ND ND S3 88 ND 46J 390 J ND 88 
alpha-plcdlne 3900 24 170 620 84 770 63 ND 180 390 1100 8700 490 71 890 470 820 660 2700 76 1300 -
2 aminc-pyrkfcie ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -
Metals (ugA) 

Mercury (total) - - - - - - - - - - - - - - - - - - - - - -
Mercury (dssdved) - - - - - - - - - - - - - - - - -
Ammonia (mod) - - - - - - - - - ~ - - ~ - - - 7 1 ~ 

MW25D Sep§1 Jun-99 Nw-00 

VOCs (ugA) 

Benzene 25 18 16 

Toluene ND ND ND 
Ethyibenzen ND ND ND 
Xylene ND ND ND 

Chlorobenzene ND ND ND 
Methylene Chloride - -
SVOCs (ugA) 
Pyridine ND ND ND 
alpha-plcdlne 9 5 J ND 
2 amino-pyrldhe ND ND ND 

Metal (ugA) 

Mercury (Ida!) - -
Mercury (dissdved) - - -

3'5fe 

1-1 

•53S 
(TO I 

\ 

f -16 ! 

;-u 

BS-1 

\ 
BS-1 

% 

I 
1 

r 

CO 
ac 

O W 7 Nov-00 Dec-01 Feb-02 Apr 02 Jun-02 Aug-02 Oct 02 Dec-02 Feb-03 Apr-03 Jun-03 Aug-Q3 Oct-03 Dec 03 Mar 04 Jun-04 Sep-04 Jan-05 Jul-05 Jan -06 Jun-06 Jan-07 

VOCs (ugA) 
Benzene 9500 31000 550 320 450 310 300 4000 2000 1300 590 470 2700 1400 400 220 1400 41 33 54 3500 590 

Tduene ND 25 1 3 ND ND ND ND ND ND ND 2 J ND ND ND ND ND ND ND ND ND ND 
Ethylbenzene ND 25 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylene ND 25 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Chlorobenzene ND 25 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - ND 
Methylene Chloride _ _ - - - - - _ _ _ _ _ - - _ - _ - _ 
SVOCs (ugA) 
Pyridine 330 460 ND ND ND ND ND 17 J 12J 46 ND ND ND ND ND ND ND 5 J ND ND 4J -
alpha-picdlne 640 3400 9 43 28 21 9 ND 23 66 76 15 300 140 150 78 27 18 S 10 37 -
2 smmo-pyHdne ND 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -
Metals (ugA) 

Mercury (total) - - - - - - - - - - - - - - - - - - - - -
Mercury (dssdved) - - - - - - -
Ammona(mgfl) - - - - - - - - - - - - - - - - - - - 4 2 -

IW-12S1 

kRW-IR 

D 

«LR-3P 
/ % — 

WEtfAREA) J » -

:ctu£.m% 

MW-

MW-5S 

MW28S Jul-05 J n-06 Jun-06 

VOCs (ug/L) 

Benzene ND ND ND 

Tduene ND ND ND 
Ethylbenzene ND ND ND 
Xylene ND ND ND 

Chlorobenzene ND ND _ 
Methyl ne Chloride _ _ -
SVOCs (ugA) 
Pyridine ND ND ND 
alpha-plcolne ND ND ND 
2 amlno-pyrtdne ND ND ND 

Metals (ugA) 

Mercury (total) 0 21 - 016 

Mercury (dssdved) 0 2 - -
Ammcnla (mo/) - 41 

MW-37AQ Dec-03 

VOCsijjgA) 

Benzene 39 

Tduene ND 
Ethylbenzene ND 
Xylene ND 
Chlorobenzene 11 
Methylene Chloride -
SVOCs (ugA) 
Pyridne ND 
alpha-picdhe ND 
2 amino-pyridne ND 

Metals (ugA) 

Mercury (total) 0933 

Merc ry (dissolved) 000905 

Ammona (mgA) 79 

MW-36AQ Dec-03 

V O C S U J B A ) 

B o i n n SJ 

T d an N D 

Ethylbenzene ND 
Xylene ND 

Chlvobenzen 2J 
Methylene Chloride _ 
SVOCs (ugA.) 
Pyrloln ND 
alpha picclne ND 
2 amino-pyridne ND 

Metals (ugA) 
Mercury (total) 0 456 

Mercury (dissdved) 0 0821 

Ammonia (mgfl.) 38 

MW-26D — s F i r AprSfi Jun-oe Nw-00 Dac-01 Jun-OS Dec-02 Jun-03 Dac-03 J n-04 J an 4 5 J 1-05 Jen-06 J -08 Jan-07 

VOC (u»T.) 
Benzene ND ND 0 2 J ND ND ND ND ND ND ND ND ND ND ND ND 

Tduene 5 ND ND 12 ND ND ND 3J ND 0 4 ND ND 0 4 J ND ND 

Ethylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Xylene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Chlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND - ND 

Methylene Chloride 14 ND - - - - - - - - -
SVOCs (ugA) 
Pyndne ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

alpha-plcdlne ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

2-amino-pyridine ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Metals (U9A) 
Mercury (total) - - - - - - - - - -
Mercury (dssdved) - - _ - - - - - - - - - -
Ammonia (mgfl) - - - - - - - - - - - 0 025 -

PtF 

MW-29S 

MW-26S Sep-91 Apr 99 J n 9 9 Nov-00 Dec-01 Jun-02 Dec-02 Jun-03 Dec-03 Jun-04 Jan-05 Jul-05 Jan -06 Jun-06 

VOCsijig/L) 

Benzene 270 14 17 0 4 ND ND ND ND ND ND 13 ND ND ND 

Tduene ND ND ND 2 ND ND ND ND ND ND ND ND ND ND 

Ethylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Xylene ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Chlorobenzene 39 12 14 8 7 4 ND ND ND ND ND 3 ND 

Methylene Chloride ND ND - - - - - - - - - - - -
SVOCs (ugA) 
Pyridkie ND ND ND ND ND ND ND ND ND ND 100 ND ND ND 

alpha-plcdlne ND 0 2 J ND ND ND ND ND ND ND ND 4 J ND ND ND 

2 ami o-pyrldne 11 ND ND ND ND ND ND ND ND ND ND ND ND ND 

Metals (ugA) 

Mercury (total) - - - - - ~ - - - — ~ 
Mercury (dissolved) - - - - - - — ~ - ~ ~ 9 1 
Ammonia (mgfl) - - - - - - — - - - — 

9 1 

CO 
10 

CD to 

in 

MW25S Sep-91 Jun-99 NOV-OO Dec-01 Feb-02 Apr-02 Jun-02 Aug42 Oct-02 Dec-02 Feb-03 Apr 03 Jun-03 Aug-03 Oct-03 Dec-03 Ma 04 Jun-04 Sep44 JaiWH Jul-05 Jan -06 Jun-06 Jan-07 

VOCs (pgA) 

Benzene ND 2200 2300 330 170 210 320 150 1600 84 ND 480 890 390 190 72 640 170 190 85 280 66 620 210 

Tduene ND ND ND 1 0 7 1 ND 0 4 ND ND ND ND ND ND ND ND ND ND ND ND 08 ND ND ND 

Ethylbenzene 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 ND ND ND ND 0 2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Chlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - ND 

Methylene Chloride ND - - - - - - - - - - - - - - - - - - - - -
SVOCs (ugA) 
Pyrldrie ND 12J 14 ND ND ND ND ND 12 ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ 
alpha-plcdlne ND 360 300 250 190 39 42 6 62 ND 9 16 40 11 23 2 j 110 16 40 2J 29J 42 74 -
2 amtno-pyndne ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND _ 
Metals (ugA) 

Mercury (total) - - - - - - - - - - - - - - - - - - - - - -
Mercury (dssdved) - - - - - - - - - - - - - - - - - - - - - -
Ammonia (mo/l) - - - - - - - - - - - - - - - - - - - - - - 4 7 -

525 

H 3 D Jun-99 

VOCs(ugA) 
Benzene 0 2 J 

Tduene ND 
Ethylbenzene ND 
Xylene ND 

Chlorobenzene ND 
Methylene Chloride -
svocs (ugA.) 
Pyndne ND 
alpha-plcdlne 0 3 J 
2 amino-pyrkln ND 

Metals (ugA) 

Mercury (total) -
Mercury (dssdved) -

MW29S Jul-05 Ja -06 Jun-06 

VOCs (pgA) 
Benzene 6 ND ND 

Toluene ND ND ND 
Ethylbenzene ND ND ND 
Xylene ND ND ND 
Chlorobenzene ND ND _ 
Methylene CMcftde _ _ _ 
SVOCs (ugA) 
Pyridne ND ND ND 
afeha-picolM ND ND ND 
2 amino-pyridne ND ND ND 

Metals (ugA) 

Mercury (total) ND - ND 
Merc ry (dssdved) ND - -
Amman (mgA) - - 0048 

PZ-4 

vocs toon.) 
Benzene 

Tduene 

Ethylbenzene 

Xylene 

Chlorobenzene 

Methylene Chloride 

SVOCs (ugA) 

Pyridine 

alpha-picoltie 

2 amlnc-pyridtie 

Metals (ugA) 

Mercury (total) 

Mercury (dssdved) 

Ammonia (mp/) 

Jun-99 Nov-00 Doc-01 Jun-02 Dec-02 Jun-03 Dee-03 Jun-04 

32 

2J 

05J 

2J 

06J 

19 

3 

04 

2 

10 2 

22J 7 

23J 5 

48 

4 

09 

4 

24 

2 

0 6 

2 

0 5 

10 

22 

ND 

49 

4J 

09J 

44 

OBJ 

22 

2J 

0SJ 

2J 

ND 

ND ND 

ND 9J 

3J 6J 

36 

3J 

06J 

3J 
06J 

ND 

5J 

ND 

28 

3J 

06J 

2J 

OSJ 

ND 

07J 

ND 

17 

1 J 

ND 

1 J 

ND 

BJ 

ND 

Jul-05 Jan -06 Jun -06 

15 

1 J 

ND 

2J 

ND 

5J 

3 

8 J 13 

0 7 J 1 J 

ND ND 

1J ND 

ND 
: 

ND 3J 

6 J 5 J 

7 J SJ 

$h 
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M W -
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5 
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if 
o 

I 
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£ 
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II 
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INFERRED IMPACT AREA 

MONITORING WELL IN OVERBURDEN 
AQUITARD (CLAY/S ILT) OR FILL LAYER 

MONITORING WELL IN OVERBURDEN 
AQUIFER (SAND/GRAVEL) 

MONITORING WELL IN BEDROCK AQUIFER 

DENOTES DATA GAP 

APPROX LIMITS OF EXCAVATION 

R2D 

VOCs (UOA) 

Benzene 

Tduene 

Ethylbenzene 

Xylene 

Chlorobenzene 

Methylene Chloride 

SVOCs (ugA) 

Pyridne 

elph&^lcolne 

2 amino-pyridine 

Metals (ugA) 

Mercury (totai) 

Mercury (dissolved) 

Jun-99 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MW-3! 

MW-25 

VOCs(up/L) 

Benzene 

Tduene 

Ethylbenzene 

Xylene 

Chlorobenzene 
Methylene Chlor ide 

SVOCs (ugA) 

Pyridne 

alpha-pi ome 

2 amlno-pyndlne 

Metals (ugA) 

Mercury (total) 

Mercury (dissolved) 

Sep-91 Jun-99 NoWX) 

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 

& & ' 

MW27D Jun 99 Nov-00 

VOCs (pgA) 

Benzen 10 ND ND ND 

Toluene ND ND ND ND 
Ethylbenzene ND ND ND ND 

^ tsns m N0 ND ND 

Chlorobenzene ND ND 0 2 J ND 
Methylene Chloride ND _ -
SVOCs (ugA) 
Pyridne ND ND ND ND 
alpha-plcolne ND ND ND ND 
2 ejnino-pyndne 3 ND ND ND 

Metals (ugA.) 

Mercury (total) - - -
Mercury (dssdved) - - - -

OVERBURDEN AQUIFER GROUNDWATER CONTOUR LINE (JUNE 2006) 

1-99 ppb 

MW3S 

VOCsfuoA) 
Benzene 

Jun-88 

ND 

Sep-flS 

ND 

Dec-88 

ND 

Mar-89 

ND 

Sep-91 

ND 

Jun-99 

ND 

Nov-00 

ND 

Toluene 
Ethylbenune 

Xylene 

ND 

ND 

ND 

ND 

-
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Chlorobenzene 
Methylene Chloride 

-
_ 

- - ND 

ND 

ND ND 

SVOCs (ugrt.) 
Pyrtdne 
alpha-plcolne 
2 arnmo-pyridhe 

- -
-

-
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Metals (ugA) 

Mercury (total) 

Mercury (dssdved) 
- - - - - -

MW18D Oct 85 Mar-89 Sep-91 Jun-99 Nov-00 

VOCs (ugA) 
Benzene 15 ND ND ND ND 

Tduene 1 ND ND 0 2 J ND 

Ethylbenzene ND ND ND ND 

Xylene - ND ND ND ND 

Chlorobenzene - ND ND ND 

Methylene Chloride - - ND -
SVOCs (ugA) 
Pyridne ND ND ND ND ND 

alpha-pi colne ND ND ND ND 
2-a mino-pyridne - ND ND ND ND 

Metals (ugA) 

Mercury (total) - - - - -
Mercury (dssdved) - - - -

MW27S Sep-Sl Apr 99 Jun 99 Nov-00 

VOCs (ugA) 

Benzene ND ND ND ND 

Totuen ND ND ND 2 J 
Ethyibenzen ND ND ND ND 
Xylene ND ND ND ND 

Chlorobenzene ND ND ND ND 
Methylene Chloride ND ND - -
SVOCs (pgA) 
Pyridne ND ND ND ND 
alpha-plcdlne 200 ND ND ND 
2 amlno-pyndne ND ND ND ND 

Metals (ugA) 

Mercury (total) - -
Mercury (dssdved) - - -

MW-7S 

VOCs(UOA) 

Benzene 

Td ene 
Ethylbenzene 

Xylene 

Chlorobenzen 
Methylene Chloride 

SVOCs (pgA.) 

Pyridne 

alpha-plcolne 

2 ardn o-pyrldne 

Metals (ugA) 

Mercury (totaj) 

Mercury (dissdved) 

Ammonia (mpA) 

Jun-8S 

ND 

ND 

ND 

ND 

Sep-Bfl Dec-88 M o r ^ 8 9 - H B H - D e e - » + Mor^«5 Jun-« Sep-95 D«c-95 Mor-86 Jun-96 i**-BB Dee-96 Mor-97 Jun-97 sep-»/D,c-a7 Mor-98 5«p-w> Apr 

ND 

ND 

ND 44 

ND ND 

ND ND 

ND ND 

- ND 

- ND 

_ ND 

- ND 

- ND 

ND ND ND ND 

ip=SE 1 A p r « Jun-99 NwOO Dec-01 Jun-02 Dec-02 Jun-03 Dec-03 Jun-04 Jan-05 Jul-05 Jan -06 J n-06 Jan-07 

ND ND ND 0 4 ND ND 1 J ND ND 3 J ND ND ND ND ND 

ND ND 0 5 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 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 ND ND ND ND ND ND ND ND ND ND ND 

ND m N9 ND ND ND ND ND ND ND ND ND ND ND 

~ ND ND ND ND ND ND ND ND ND ND ND fJB W 
ND 

_ « 
_ _ _ _ _ _ _ - - - - 0025 -

MW-6D 

VOCs ftjgA) 
Benzene 

Toluene 
Eltiylbenzene 
Xylene 

Chlorobenzene 
Methylene Chloride 

SVOCs (ugA) 

Pyrklne 

alpha-plcdlne 

2 amino-pyridne 

Metals (ugA) 

Mercury (tdal) 

Mercury (dissolved) 

Ammonia (mffl) 

jun-BS t i e p - M Dec-88 Mor-89 a*P-91 Dec-94 Mor-95 Jun-95 fcp-*18 Oec-95 Mor-96 Jun-98 t»*p- i*BDee-M Mor-97 Jun-97 $*-WDec-97 Mor-98 Sep-WB jun-99 No*O0 Dec^l Jun^2 Dec-02 jun-03 Dec<0 Jun-04 Jatv05 J«M» Jan-06 Jun-06 Jan-07 

ND 

ND 

ND 

ND 

ND 

ND 

ND ND 
ND ND 

ND ND 
N D N O 

- ND 

~ ND 

_ ND 
ND 

- ND 

ND ND ND ND ND ND 

ND 0 8 

ND ND 
N O NO 
ND ND 

ND ND 

ND ND 

ND ND 

ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 

ND ND 

05 ND 

ND ND 
ND ND 
ND ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 
ND 

ND 

ND 

NO 

ND 

ND 

ND 
ND 
ND 

ND 

ND 

ND 

SJ 

ND 

ND 
ND 
ND 

ND 

ND 

ND 

ND 
ND 
ND 
no 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND ND ND 

D6J ND ND 

ND ND ND 
N D N D 

ND - ND 

ND ND ND 

ND ND ND 

ND ND ND 

I 

r^ 

Ji 

100-999 ppb 

1000-10 000 ppb 

>10 000 ppb 

NOTES, 

1 R - 2 D SCREENED IN OVERBURDEN AND OPEN IN BEDROCK 

2 M W - 3 3 NOT USED FOR GROUNDWATER ELEVATION CONTOURING WELL 
SCREENED IN THE OVERBURDEN AQUITARD AND AQUIFER 

3 BENZENE PLUME REPRESENTS DATA FROM MONITORING WELLS IN THE 
OVERBURDEN AQUIFER SAMPLED IN CIRCA 1 9 8 8 

4 GROUNDWATER QUALITY DATA FOR R W - 1 FROM 1 9 9 2 TO 1 9 9 8 REPRESENTS 
HIGHEST CONCENTRATIONS OBSERVED DURING THE YEAR FROM ROUTINE SYSTEM 
INFLUENT SAMPUNG 

5 W N A - WELL NOT ACCESSIBLE 

6 GROUNDWATER CONTOURS BASED ON MEASUREMENTS FROM JUNE 2 0 0 6 

MW17S Oct-85 Sep-yi Jun-99 Nov-00 De -01 Feb-02 Apr-M Jun-02 Aug-02 Oct-02 Dec-02 Feb-03 Apr-05 Jun-03 AgJA Oct-03 Dee-03 M r04 Jun-04 £ep-04 Jan-05 Jul-05 Ja -06 Jun-06 

VOCS (ugA) 

Benzene ND ND 0 1 J 3 J ND 15 37 12 46 13 4 ND 2 9 12 32 13 IS 7 J 1 0 J 4 J S J 3J 

Tduene ND ND ND ND ND ND ND ND OB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Ethylbenzene _ ND ND ND ND ND ND ND 0 6 ND 0 6 J ND ND ND ND ND ND ND ND ND ND ND ND ND 

Xylene _ ND 0 1 J ND ND ND ND ND 1 ND 1 J ND ND ND ND 1 J ND ND ND ND ND ND ND ND 

Chlorobenzene _ ND ND ND ND ND ND ND 0 7 ND ND ND ND 0 4 J ND ND ND ND ND ND ND ND ND -
Methylene Chloride - ND _ - - - - - - - - - - - - - - ~ - - - -
s v o c s (ugA) 
Pyridne 1870 ND 0 4 J ND ND ND ND ND ND ND ND ND ND ND ND 550 ND ND ND ND ND ND ND 

alpha-pie olne 620 ND 1 J ND ND ND ND ND ND ND ND 27 4 J 2J ND ND ND ND ND ND ND ND ND ND 

2 amino-pyridine _ ND 1 J ND 2 3 ND ND 1 ND 2J ND ND 1 J ND ND ND ND ND 1 J ND ND ND ND 

Metals (ugA) 

Mercury (total) - - - - - - - - - - - - - - - - - - - - - _ -
Mercury (dissdved) - - - - - - - -

MW12S Jun-85 Sep-91 Ju 99 Nov-00 Jun-06 Jan-07 
VOCs (ugA) 
Benzene ND ND 1 J 2J 0 4 J 1 
Tduene ND ND ND ND ND ND 
Ethylbenzene - ND 0 2 J 0 2 J ND ND 
Xylene - ND 1 J t J ND ND 

Chlorobenzene _ ND ND ND _ ND 
Methylene Chloride - ND - _ _ 
SVOCs (ugA) 
Pyridne ND ND 0 6 J ND ND -
alpha-plcdlne _ ND 2J 1 J ND 
2 arnnc-pyhdne _ ND 4J 3 J ND _ 
Metals (ugA) 

Mercury (total) 

Mercury (dissdved) - - - - -
Airmonatmg/) - - - 1 6 

MW-19S Oct 85 Mar 89 5ep49 Apr & Jun-99 Nov-OO 

VOCs (ugA) 

Benzene ND ND ND ND 0 1 J ND 

Tduene 
Ethylbenzene 

2 ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
Xylene ~ ND ND ND ND ND 

Chlorobenzene 
Methylene Chloride _ 

ND 

ND 

ND 

ND 

ND 

ND 

ND ND 

SVOCs (ugA) 
Pyridne 
alpha-picdiie 
2 amino-pyridne 

ND ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Metals (ugA) 

Mercury (total) 

Mercury (dissdved) 
- - -

MW5S 

VOCs (ug/L) 

Benzene 

Toluene 
Ethylbenzene 

Xylene 

Chlorobenzene 

Methylene Chloride 

svocs (ugA) 

Pyrtdne 

alpha-plcolne 

2 amino-pyridne 

MotalaOJgl) 

Mercury (total) 

Mercury (dssdved) 

Ammonia (marl) 

Jun-88 s e p - W Mar-89 Sep-fl l Dec-94 Mor-95 JunHB5~"5ep-flS Dec-95 Mar-9B Jun-96 » P - » D e o - » M o r - 9 7 Jun-97 s e p - 8 ' D e c - 9 7 Mor-98 sep-88 Apr99 Jun-99 Nc-MW Jun-06 

5.6 ND 

ND 

1200 880 2 
ND ND 

ND ND 

ND ND 

_ ND 

- ND 

- ND 

- ND 

- ND 

ND ND ND 0 5 J ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND -
ND - -
ND ND ND ND 

ND 0 2 J ND ND 

0 2 J ND ND ND 

MW-4S 

VOCs (pgA) 

Benzene 

Tduene 

Ethylbenzene 

Xylene 

Chlorobenzene 

Methylene Chloride 

SVOCs (ugA) 

Pyridne 

alpha-picdhe 

2 ami o-pyrldne 

Metals (ugA) 

Merc ry (total) 

Merc ry (dssdved) 

Jun-88 Sep-88 

1 

ND 

ND 

ND 

ND 

ND 

Mar 89 

ND 

ND 

ND 

ND 

S t p . ^ Dec 94 Mar 9$ J u n * 55pTK Dec-95 Mar 96 Jun-96 Sep-98 oec-96 Mar 97 Jun-97 iep-97 Dee 97 Mar 98 B e p - » Apr 99 Jun-99 Nov-00 

3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
H D - - - _ _ . . _ _ - _ _ _ - N D N D N D 
ND _ _ _ _ _ - _ _ - . _ _ _ - N D N D N D 

N D - - - - - - - - - - - - - - N D N D N D 

3 _ _ _ _ _ _ - _ „ _ „ _ - N D N D N D 

N D _ _ - - - - - - _ _ _ _ _ N D - -

ND _ - . - . . _ . - - - - _ _ . - . . _ ND. ND ND 

N D - ~ - - _ _ - - _ . . _ . . - N D N D N D 

ND - _ . . - - _ - - _ _ _ _ - N D N D N D 

MW-13S Oct-85 SepiH Jun-99 

VOCsftjgA) 
Benzene 10 ND 0 2 J 

Tduene ND ND ND 
Ethylbenzene - ND ND 
Xylene - ND 0 2 J 

Chlorobenzene - ND ND 
Methylene Chloride _ - _ 
SVOCs (pgA) 
Pyridne ND ND ND 
alphe-picoHne _ ND 0 8 J 
2 amino-pyridne - ND ND 

Metals (ugA) 

Mercury (tdal) - - -
Mercury (dissdved) - - -

MW-168 

VOCs (ugA) 

Benzene 

Tduene 

Ethylbenzene 

Xylene 

Chlorobenzene 

Methylene Chloride 

SVOCs (ugA) 

Pyridhe 

alpha-plcoUne 

2 amino-pyridne 

Metals (UgA) 

Mercury (total) 

Merc ry (dssdved) 

Ammon a (mg4) 

16853 

ND 

58000 

49 

42 

110 

41000 

ND 

33000 

ND 

30000 

5J 

Mar-89 

21000 

ND 

ND 

ND 

Sep-91 Dec-94 Mar-95 Jun-95 Sep-95 Dec-95 Mor-98 Jun-96 Sep-96 Dec-96 Mor-97 Jun-97 Sep-97 Dec-97 Mor-98 Sep-98 Apr 99 Jun-99 No*O0 Dec-01 Feb-02 Apr-02 JunJM Aug-02 

12000 

23 

15 

39 

10 

ND 

22 

460 

37 

4900 550 600 440 

5J 

3J 

6J 

ND 

6J 

07J 

83 

35 

570 

9J 

SJ 

21J 

05J 

4100 

ND 

ND 

ND 

ND 

2900 

ND 

ND 

ND 

ND 

830 

ND 

ND 

ND 

ND 

1000 

ND 

ND 

ND 

ND 

2400 

ND 

ND 

ND 

ND 

960 

ND 

ND 

ND 

ND 

Oct-02 

750 

ND 

ND 

ND 

ND 

• Dec-02 Feto l Apr-03 Jun-03 Aug43 Oct-03 Dec-03 Mar-04 Jun-04 Sep-04 Jan-05 Jul-05 Jan-06 Jun-06 Jan-07 

540 

ND 

ND 

ND 

ND 

900 

ND 

ND 

ND 

ND 

880 

ND 

ND 

ND 

ND 

3J 

130 

SO 

ND 

250 

ND 

ND 

240 

5 

ND 

76 

ND 

ND 

93 

ND 

ND 

100 

ND 

ND 

32 

ND 

ND 

37 

ND 

ND 

ND 

ND 

ND 

13 

ND 

ND 

85 

ND 

660 

ND 

ND 

ND 

ND 

ND 

130 

ND 

590 

ND 

ND 

ND 

ND 

ND 

130 

ND 

660 

ND 

ND 

ND 

ND 

ND 

110 

ND 

570 

12 J 

ND 

ND 

ND 

ND 

82 

ND 

1300 

ND 

ND 

ND 

ND 

ND 

60 

ND 

950 

ND 

ND 

ND 

ND 

ND 

57 

2 

1900 

ND 

ND 

ND 

ND 

ND 

71 

ND 

1700 

ND 

ND 

ND 

ND 

ND 

65 

ND 

1200 

ND 

ND 

ND 

ND 

ND 

79 

1 

1400 

SJ 

ND 

ND 

ND 

ND 

210 

ND 

1100 130 

3 J ND 

4J 0 7 

ND 1 

- ND 

ND _ 
230 -
ND -

1 
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Figure 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 10/12/06 Benzene 9100 UG/KG 
GP-4 BS-1A 14-14.5 Soil 10/12/06 Toluene ND UG/KG 
GP-4 BS-1A 14-14.5 Soil 10/12/06 Chlorobenzene ND UG/KG 
GP-4 BS-1A 14-14.5 Soil 10/12/06 Ethylbenzene ND UG/KG 
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/L 
GP-4 BS-1A 20-24 Groundwater 10/12/06 Chlorobenzene ND UG/L 
GP-4 BS-1A 20-24 Groundwater 10/12/06 Ethylbenzene ND UG/L 
GP-4 BS-1A 20-24 Groundwater 10/12/06 Xylenes (total) ND UG/L 

GP-5 BS-2A 12-12.5 Soil 10/13/06 Benzene 12000 UG/KG 
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 Chlorobenzene ND UG/KG 
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 UG/L 
GP-5 BS-2A 21-25 Groundwater 10/13/06 Chlorobenzene ND UG/L 
GP-5 BS-2A 21-25 Groundwater 10/13/06 Ethylbenzene ND UG/L 
GP-5 BS-2A 21-25 Groundwater 10/13/06 Xylenes (total) ND UG/L 

GP-6 BS-2B 12-12.5 Soil 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 Chlorobenzene 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 UG/KG 

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 Chlorobenzene 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/L 
GP-8 BS-2D 21-25 Groundwater 10/13/06 Toluene ND UG/L 
GP-8 BS-2D 21-25 Groundwater 10/13/06 Chlorobenzene ND UG/L 
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 UG/L 



ARCADIS 
Sample/Core Log 

8oring/Well 

Site 

Location 

GP-1 

Harriman, New York 

Project/No. NJ0OO389.O0O7.0007 

Total Depth Drilled 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Drilling Fluid Used 

30 Feet 

5 ' x 2 " 

MA 

Hole Diameter 

feet | [surveyed 

Drilling 

Contractor SGS Environmental Drilling Services 

Prepared 

D. Heuer 

Page 1 of 1 

Drilling Drilling 

Started 10/12/2006 Completed 10/12/2006 

inches 

• Estimated 

Type of Sample/ 

Coring Device Geoprobe 

Sampling Interval continuous 

Datum 

Drilling Method Direct Push 

Driller Mark Helper 

Hammer Hammer 

Weight NA Drop NA ins. 

Sample/Core Depth 

(feet below land surface) 

from To 

Core Core 

Recovery Interval 

(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; trace 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. 

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 to 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 

4-4.5 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 

Site 

Location 

6P-2 Project/No. NJ000389.0007.0007 

Barriman, New York 

Total Depth Drilled 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Drilling Fluid Used 

25 Feet Hole Diameter 

S ' x2 " 

Page 1 of 1 

Drilling Drilling 

Started 10/12/2006 Completed 10/12/2006 

inches 

feet J [Surveyed D 
NA 

Drilling 

Contractor SGS Environmental Drilling Services 

Prepared 

By D. Heuer 

Type of Sample/ 

Coring Device Geoprobe 

Sampling Interval continuous 

Estimated Datum 

Drilling Method Direct Push 

Driller Mark Helper 

Hammer Hammer 

Weight NA Drop NA ins. 

Sample/Core Depth 

(feet below land surface) 

From To 

Core Core 

Recovery Interval 

(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. 0 

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 

Site 

Location 

GP-3 Project/No. NJ000389.0007.0007 

Harriman, New York 

Page 1 of 1 

Total Depth Drilled 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Drilling Fluid Used 

25 Feet 

5 ' x 2 " 

NA 

Hole Diameter 

feet [_J Surveyed 

Drilling 

Contractor SGS Environmental Drilling Services 

Prepared 

By D. Heuer 

Drilling Drilling 

Started 10/12/2006 Completed 10/12/2006 

inches 

• 

Type of Sample/ 

Coring Device Geoprobe 

Estimated Datum 

Sampling Interval continuous 

Drilling Method Direct Push 

Driller Mark Helper 

Hammer Hammer 

Weight NA Drop NA ins. 

Sample/Core Depth 

(feet below land surface) 

From To 

Core Core 

Recovery interval 

(feel) (feet) Sample/Core Description PID 

0 5 5 0-2.5 Top Fill (Sand and Gravel), white chalky material at 2'. 1.5 

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 to subrounded. 0 

1.5-3.5 Silty CLAY, brown, slight odor. 0 

3.5-5 Silty 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 

Site 

Location 

GP-4 Project/No. NJ000389.0007.0007 

Harriman, New York 

Page 1 of 1 

Drilling Drilling 

Started 10/12/2006 Completed 10/12/2006 

Total Depth Drilled 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Drilling Fluid Used 

25 Feet Hole Diameter inches 

Type of Sample/ 

Coring Device 

5'x2' 

Geoprobe 

Sampling Interval continuous 

feet J [Surveyed J [Estimated Datum 

NA Drilling Method Direct Push 

Drilling 

Contractor SGS Environmental Drilling Services Driller Mark Helper 

Prepared 

By D. Heuer 

Hammer Hammer 

Weight NA Drop NA ins. 

Sample/Core Depth 

(feet below land surface) 

From To 

Core Core 

Recovery Interval 

(feet) (feet) Sample/Core Description 

soil sample 14-14.5'-CBTEX. 
GW sample 20-24' - CBTEX. 

PID 

0 5 4 0-3 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 5 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. 



ARCADIS 
Sample/Core Log 

Boring/Well 

Site 

Location 

GP-5 Project/No. 1MJOO0389.0O07.0OO7 

Harriman, New York 

Page J of i 

Drilling Drilling 

Started 10/13/2006 Completed 10/13/2006 

Total Depth Drilled 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Drilling Fluid Used 

30 Feet Hole Diameter inches 

Type of Sample/ 

Coring Device Geoprobe 

5'x2" Sampling Interval continuous 

feet J [Surveyed j (Estimated Datum 

NA Drilling Method Direct Push 

Drilling 

Contractor SGS Environmental Drilling Services Driller Mark Helper 

Prepared 

By D. Heuer 

Hammer Hammer 

Weight _NA Drop NA ins. 

Sample/Core Depth 

(feet below land surface) 

From To 

Core Core 

Recovery Interval 

(feet) (feet) Sample/Core Description 

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

PID 

0 5 4 0-2 Top Fill. 0 

2-4 Clayey SILT, greyish green; trace Sand, Medium to Coarse. 1.6 

5 10 5 0-2 Silty SAND, Fine to Coarse; trace Grave), 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 Silty/Clayey SAND. 1.2 

25 30 5 0-0.25 Clayey SILT, brown. 0 

0.25-4 SAND, Very fine to Fine; trace Silt end Clay, brown. 0 

4-5 Clayey SILT, brown. 0 



ARCADIS 
Sample/Core Log 

Boring/Well 

Site 

Location 

GP-6 Project/No. NJ0OO389.0007.O0O7 

Harriman, New York 

Total Depth Drilled 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Drilling Fluid Used 

25 Feet 

5 ' x 2 " 

NA 

Page 1 of 1 

Drilling Drilling 

Started 10/13/2006 Completed 10/13/2006 

Hole Diameter inches 

feet J (surveyed D 

Drilling 

Contractor SGS Environmental Drilling Services 

Prepared 

By D. Heuer 

Type of Sample/ 

Coring Device Geoprobe 

Sampling Interval continuous 

Estimated Datum 

Drilling Method Direct Push 

Driller Mark Helper 

Hammer Hammer 

Weight NA Drop NA ins. 

Sample/Core Depth 

(feet below land surface) 

From To 

Core Core 

Recovery interval 

(feet) (feet) Sample/Core Description PID 

0 5 5 0-2 Top Fill. 168 

2-4.5 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 

Site 

Location 

GP-7 Project/No. NJ00O389.0O07.0007 

Harriman, New York 

Total Depth Drilled 

Length 3nd Diameter 

of Coring Device 

Land-Surface Elev. 

Drilling Fluid Used 

25 Feet 

5 ' x 2 " 

NA 

Hole Diameter 

feet J (Surveyed 

Drilling 

Contractor SGS Environmental Drilling Services 

Prepared 

By D. Heuer 

fage 1 of 1 

Drilling Drilling 

Started 10/13/2006 Completed 10/13/2006 

inches 

•Estii 
Estimated 

Type of Sample/ 

Coring Device Geoprobe 

Sampling Interval continuous 

Datum 

Drilling Method Direct Push 

Driller Mark Helper 

Hammer Hammer 

Weight NA Drop NA ins. 

Sample/Core Depth 

(feel below land surface) 

From To 

Core Core 

Recovery Interval 

(feet) (feet) Sample/Core Description PID 

0 5 5 0-2 Top Fill. 3.8 

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 Silty CLAY, brown and dry. 5 

10 15 5 0-0.5 SAND, Coarse. 0 

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 

Site 

Location 

GP-8 

Harriman, New York 

Project/No. NJ0O0389.O0O7.0007 

Total Depth Drilled 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Drilling Fluid Used 

25 Feet 

5'x2-

NA 

Hole Diameter 

feet J [Surveyed 

Drilling 

Contractor SGS Environmental Drilling Services 

Prepared 

By D. Heuer 

Page 1 of 1 

Drilling Drilling 

Started 10/13/2006 Completed 10/13/2006 

inches 

Type of Sample/ 

Coring Device Geoprobe 

Sampling Interval continuous 

[ [Estimated Datum 

Drilling Method Direct Push 

Driller Mark Helper 

Hammer Hammer 

Weight NA Drop NA ins. 

Sample/Core Depth 

(feet below land surface) 

From To 

Core Core 

Recovery Interval 

(feet) (feet) Sample/Core Description PID 

0 5 5 0-3 Top Fill. 21 

3-4 SILT, trace Sand and Gravel, greyish green. 0 

4-5 SAND, Medium to Coarse and GRAVEL. 0 

5 10 5 0-1 SAND, Fine to Medium; trace Coarse Sand, blackish grey. 1.1 

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 Silt, brown. 0 

soil Sample 15-15.5' - CBTEX. 
GW Sample 21-25' - CBTEX. 





Appendix B 

Historical Groundwater Quality Data 



Table 3: Summary of Field Parameters and Analytical Data, Biosparge Remediation System, Page 1 ot 7 

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-12S MW-35S MW-37S 

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 13.52 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 12.76 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 12.79 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 15.95 13.02 22.93 15.40 24.83 13.11 12.65 12.76 - - - - - -
10/02/02 - 12.86 22.13 14.50 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 15.53 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 14.24 12.59 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 14.17 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 11.29 10.34 13.62 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 12.02 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 17.60 12.70 16.92 15.78 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 22.22 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 12.19 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 2006 NA 13.34 19.23 16.19 19.53 13.38 13.08 13.02 16.97 19.56 13.51 15.84 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 8.77 

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 12.67 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 | 11.76 NA NA 13.16 NA NA 
pH (SI 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 7.17 - - -
10/02/02 - 7.15 6.54 7.10 7.40 7.22 6.88 8.28 - -

L 10/14/02 7.10 7.39 6.75 7.42 7.49 7.03 6.73 9.37 - - - -
1 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 - 7.11 7.34 7.15 6.94 7.06 7.55 - - -
02/03/03 7.19 7.09 7.16 7.18 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 8.79 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 7.37 6.94 7.40 7.39 6.92 7.07 7.18 6.24 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 7.19 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 7.19 6.61 7.00 7.49 6.95 5.35 7.39 11.02 7.07 8.36 7.05 7.12 
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 8.55 10.06 7.91 11.72 NA NA 7.28 NA NA 7.04 8.14 | 7.53 NA NA 8.71 NA NA 

GJaprojact/maybroofc trust/expanded blosparge/APP B, analytical results 2000 - 2007 combined.rfs 



Table 3: Summary of Field Parameters and Analytical Data, Biosparge Remediation System, Harriman Site, Harriman, NY. Page 2 of 7 

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-12S |MW-35S |MW-37S 
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 

k 12/27/01 114 -101 -54 -120 30 57 -18 -104 - - - - -
• 01/29/02 - -80 -42 -83 60 47 7 -115 - - - - - -
W 02/04/02 23.5 -158 -66.4 -168.9 29.7 48.9 -41.2 -155.4 - - - - -

04/09/02 -8.8 -147 -89.1 -170.4 -86.3 -76.5 -91.9 -148.9 - - - - - -
06/03/02 53.2 -103.9 -54.1 -145.8 -54.8 -18.1 -82.5 -109.1 160.9 115.3 -117.6 -113.0 7.2 -146.3 -137.8 
07/09/02 - - - - - - - - - -
08/08/02 17.9 -53.9 * " 155.8 * " 130.8 " * 183.6 * " 219 ' " 200.1 " * 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 -139 -254.1 -113.8 -194.1 -218.7 -256.8 -34.2 -75.8 -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 92.10 -20.1 -34.1 -89.6 98.3 -66.9 -47.1 -99.7 - - -
03/04/03 -91 -24 -84 67 -52 -68 -79 130 - -169 
04/03/03 5.10 -206.3 -154.8 -229.8 51.2 -196.9 -210.5 -239.9 - - -
06/09/03 -68.2 -251 -266.2 -239.4 -24.6 -280.1 -248.8 -274.9 184.4 -84.0 78.4 -363.0 -98.6 -330.1 -320.0 
08/05/03 -12 -241 -213.4 -272 83.1 -253 -217 -244 - - - -
10/01/03 -267.7 -267.8 -255.8 -274.6 22.8 -235.4 -244.3 -265.5 - - - - -
12/12/03 -122.9 -307.8 -209.7 -299.1 -154.1 -315.2 -313.1 -307.2 282.5 -3.7 -343.7 -407.3 247.3 -507.7 -455.3 

March 2004 -70 -82.2 -94.1 -123.6 217.7 -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 -121.5 142.1 -77 -78.3 -40.7 178.1 -16.4 -123.1 -229 76.8 37.2 -188.4 -185.8 -171 -119.1 NA NA NA NA 

September 2004 NA -193.6 -161.3 -207.3 -172.5 -179.8 -10.6 -180.9 NA NA NA NA NA NA NA -297.1 -259 -202.2 NA NA NA NA 
January 2005 NA -107.7 -57.5 -129.6 -79.8 -130.3 -83.7 -90.0 118.6 214.2 55.0 -234.8 61.1 163.5 -78.2 60.8 -203.4 -116.9 NA NA NA NA 

July 2005 NA -40.5 -141.3 -137 373.5 -141 -113.5 -114.2 477.5 64.6 -74.6 -306.7 15.7 -168.3 -136.8 -234.1 '. -325.1 -229.5 36.4 5.9 -33.1 NA 
January 2006 NA -137.6 -35.3 -206.5 108.3 -160.3 -39.1 -157.9 331.2 32.8 -115.2 -337.3 -82.5 -138.5 -331.8 -275.5 -253.9 -165.3 16.5 57.5 221.4 -247.1 

June 2006 NA -118.1 -8.8 -162.9 272.1 -142.3 -90.2 -192.8 462.3 223.9 329.5 -292.2 -10.90 -175.20 26.40 -181.40 -205.00 -128.80 121.80 -86.50 -5.5 -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 3.3 -222.1 -204.7 NA NA -155.5 NA NA -5.1 -319.10 -139.70 NA NA -187.5 NA NA 
DO (mq/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 2.11 13.41 " 10.85 ** 2.12 - - -
01/29/02 - 0.64 0.80 0.69 2.72 13.93 '* 11.76 " 1.34 - -
02/04/02 4.36 0.19 0.09 0.06 0.32 3.55 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 0.17 0.38 0.10 0.31 
07/09/02 - 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 - 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 5.24 - - -
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 - - -

k 01/21/03 - - 0.29 0.93 9.28 0.39 4.07 1.18 - - -
• 02/03/03 15.40 " 0.48 0.38 0.38 11.74 " 0.54 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 " 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 " 0.29 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 4.23 1.3 0.58 0.93 0.34 1.43 1.31 0.43 1.82 4.58 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 

G^aproiecl/maybrook uust/expandad biosparae/APP B. analytical results ̂ 000 - 2007 combined.rfs 
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RW-1S MW-8S MW-17S MW-16S MW-15S OW-6 OW-7 MW-25S MW-26S MW-26D PZ-4 MW-60 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-12S MW-35S MW-37S 
SpCond (uS/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 - - -
m 01/29/02 - 1156 1257 959.2 1332 234.8 703.3 887.2 - - - -
W 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 -
06/09/03 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 833 754 844 617 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 1683 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 1.12 " 
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 5.71 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 5.10 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 4.47 5.26 5.60 5.88 - - - -

h 02/03/03 3.91 4.02 10.01 5.16 7.02 8.37 8.80 - - - - - -
1 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 2.20 ' 
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 4.11 10.45 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 4.73 10.68 7.90 8.70 8.94 11.89 8.13 36.3 39.75 11.4 5.91 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 5.75 6.74 8.51 7.73 14.71 31.49 8.28 5.03 6.40 15.10 4.97 4.90 5.49 NA NA NA NA 

July 2005 NA 5.11 4.25 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 4.28 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 7.11 NA NA 

G:/aprcject/maybrook truss/expanded Uosparge/APP e, analytical results 2000 - 2007 combined.ids 
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- BW-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 M W-12S | M W-35S | 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 J 
12/04/01 67 240 ND 2900 42 240 31000 330 ND ND 48 ND ND 60 41 

fc 02/04/02 6 360 15 930 2 390 550 170 - - - - -
• 04/09/02 24 390 37 1000 4 2900 320 210 - - - - -
W 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 J -
02/03/03 ND ND ND 900 ND 4300 2000 ND - -
04/03/03 ND 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 1 J 680 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 J 3 J 53 94 150 490 300 NA NA NA NA 

September 2004 NA 15 10 J 1900 2 J 4700 1400 190 NA NA NA NA NA NA NA 130 360 360 NA NA NA NA 
January 2005 NA 5 J 4 J 1700 1 J 2700 41 85 13 ND 17 ND ND 63 67 350 300 980 NA NA NA NA 

July 2005 NA 3 J S 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 33 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 0.5 J 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 0.8 J 4 J ND ND ND ND 4 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 ND ND ND ND ND ND ND 3 J 2 J ND ND 940 280 
08/05/03 ND ND ND ND ND ND 2 J ND - - - -
10/01/03 ND ND ND ND ND 2 J ND ND - -
12/12/03 ND ND ND 12 J ND 3 J 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 160 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 J 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 J 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 0.4 J 0.7 J 0.6 J ND 0.3 J 300 ND 52 ND ND ND ND ND 

ft 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 
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 J 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 J 
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 0.6 J ND ND ND ND ND ND ND 0.9 J ND ND -
02/03/03 ND ND ND ND ND ND ND ND - - -
04/03/03 ND ND ND ND 0.6 J ND ND ND - - - -
06/09/03 ND ND ND ND ND ND ND ND ND ND 0.5 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 0.6 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 0.6 J ND ND 0.5 J 1 J 0.7 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 J 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 J ND 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 

ND 
ND ND 

June 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 

Gi/apraject/maybrook trusl/axpandad biospaigo/APP B. analytical results 2000 - 2007 combined.xts 
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RW-1S | MW-8S | MW-17S | MW-16S | MW-15S I OW-6 | OW-7 MW-2SS |MW-26S| MW-26D | PZ-4 | MW-6D | MW-7S I MW-20S | MW-20D | MW-33 | MW-34 | MW-53D | MW-28S | MW-29S I MW-24 | RW1R | MW-1S | MW-5S |MW-11S |MW-12S |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 J 
12/04/01 ND ND ND ND 2 ND <25 ND ND ND 4 ND ND ND 2 

k 02/04/02 ND ND ND ND ND ND ND 0.2 - - - -
1 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 - - -
10/14/02 ND ND ND ND ND ND ND ND - - -
12/17/02 - ND 1 J ND 4 J ND ND ND ND ND 4 J ND ND -
02/03/03 ND ND ND ND ND ND ND ND - - - - -
04/03/03 ND ND ND ND 1 J ND ND ND - - - - -
06/09/03 ND ND ND ND ND ND ND ND ND ND 2 J ND ND ND 3 J 
08/05/03 ND ND ND ND ND ND ND ND - - - - -
10/01/03 ND ND 1 J ND ND ND ND ND - - - -
12/12/03 ND ND ND ND ND ND ND ND ND ND 3 J ND ND ND ND . 

March 2004 ND ND ND ND ND ND ND ND NA NA NA NA NA NA NA 2 J ND ND NA NA NA NA 
June 2004 ND ND ND ND ND ND ND ND ND ND 2 J ND ND ND 5 J 5 : 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 4 J ND NA NA NA NA 
January 2005 NA ND ND ND ND ND ND ND ND ND 1 J 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 J ND ND 0.9 ND J 4 . J 3 J 0.9 ND ND ND NA 
January 2006 NA ND ND ND ND ND ND ND ND ND 1 J ND ND ND 5 J 5 J 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 ND ND ND ND 
July 2006 | NA | NA | NA I NA I NA I NA I NA NA | NA | NA | NA I NA I NA I NA I NA I NA I NA I NA | NA I NA I NA 

ND ND 
ND ND 
ND ND 

NA | NA | NA | NA I NA 
January 2007 ND 1 ND ND ND ND ND ND ND 6 ND ND 

ND ND 
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 J ND ND I 
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 J ND ND ND ND ND ND ND ND ND ND 10 J 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 J ND ND 9 J 1 J 

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 0.5 J 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 
F 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 I NA | NA I NA I NA 

January 2007 ND ND ND ND ND ND ND ND 2 2 ND ND ND ND ND 

Gi/aproject/maybrocfc tmst/axpanded biospaige/APp B. analytical results 2000 - 2007 combined.xts 
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. 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-12S |MW-35S |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 . -
F 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 - - - -
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 - - - - - ' 
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 J 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. J 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 4 J ND ND ND 3 J ND ND 12 J 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 J 
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 J 85 ND 390 66 16 - - . -
06/09/03 ND ND 2 J 130 ND 1100 76 40 ND ND 9 J ND ND 660 J 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 J 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 0.7 J ND ND 11 200 44 ND 3 J NA NA NA NA 

September 2004 NA ND ND 71 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 J 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- J 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 
F 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 J 3 J 
12/04/01 4 6 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 ND 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 J 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 J 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 J ND ND ND ND ND ND ND ND ND 6 J 150 7 ' J ND ND NA NA NA NA 

September 2004 NA ND 1 J 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 

Gi/aprojecl/maybrook trust/expanded biospaiga'APP B. analytical results 2000 - 2007 combined.ids 



Table 3: Summary of Field Parameters and Analytical Data, Biosparge Remediation System, Harriman Site, Harriman, NY. Page 7 of 7 

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-SS MW-11S MW-12S MW-35S 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 
r Mercury, diss. 

July 2005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.2 B 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) 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

June2006 NA 20 NA 22 NA 7.1 4.2 4.7 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 
Bioqeochemical 

TOC (mq/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 

Iron (Total, uq/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, uq/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 

Manqanese (Total, mq/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 

Manqanese (Dissolved, mq/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 (mq/L) 
June 2006 NA 44.7 NA 1 NA 0.926 22.2 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 (mq/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 (mq/L) 
June 2006 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: 
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 level 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. 
Results 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 

Q^aprojectMiaybrook tiust/axpandad biosparge/APP B, analytical resulls Z000 - 2007 combined.jds 
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Appendix C 

Mann-Kendall Test 



MAROS Mann-Kendall Statistics Summary 
Project: Harriman 

Location: Harriman 

User Name: OH 

State: New York 

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 

Well 
Source/ 

Tail 

Number of 
Samples 

Number of 
Detects 

Coefficient 
of Variation 

Mann-Kendall 
Statistic 

Confidence 
in Trend 

All 
Samples 

"ND" ? 
Concentration 

Trend 

2-PICOUNE (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 1 

MW-8S T 6 0 0.00 0 42.3% Yes S 

MW-53D T 5 5 0.31 7 92.1% . No P i ' 

BENZENE 

MW-25S 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-8S T 6 3 1.38 -12 98.2% No D 

MW-20D T 5 5 0.19 8 95.8% No 1 

MW-530 T 6 6 0.41 -1 50.0% No S 

PYRIDINE 

MW-33 S 5 4 0.99 -2 59.2% No S 

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-as T 6 0 0.00 0 42.3% Yes ' S 

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 (I); Probably Increasing (PI); 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 Page 1 of 1 



MAROS Consolidated Data Summary 
Well: MW-8S 
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 

O) 

c 
o 

c 
It) 
o 
c 
o o 

Consolidation Data Table 

Well 
Consolidation 

Well Type Date Constituent 

Number of Number of 
Result (mg/L) Flag Samples Detects 

1.5E-02 1 
5.0E-03 1 
'3.0E-03 1 
5.0E-04 NO 0 
5.0E-04 NO 0 
5.0E-04 ND 0 

MW-8S T 9/1/2004 BENZENE 
MW-8S T 1/1/2005 BENZENE 
MW-8S T 7/1/2005 BENZENE 
MW-8S T 1/1/2006 BENZENE 
MW-8S T 6/1/2006 BENZENE 
MW-8S T 1/1/2007 BENZENE 

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



MAROS Consolidated Data Summary 
Well: MW-8S 
Well Type: T 
COC: PYRIDINE 

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 

6.0B-04 

5.0E-04 

•a. 
4.0E-04 

c 
0 3.0E-04 

c 
2.0E-04 

c 
0 o 1.0E-04 

0.0E+00 

Consolidation Data Table 

Well 
Consolidation 

Well Type Date Constituent 

Number of Number of 
Result (mg/L) Flag Samples Detects 

5.0E-04 ND 0 
5.0E-04 ND 0 
5.0E-04 ND 0 
5.0E-04 ND 0 
5.0E-04 ND 0 
5.0E-04 ND 0 

MW-8S T 9/1/2004 PYRIDINE 
MW-8S T 1/1/2005 PYRIDINE 

MW-8S T 7/1/2005 PYRIDINE 
MW-8S T 1/1/2006 PYRIDINE 

MW-8S T 6/1/2006 PYRIDINE 
MW-8S T 1/1/2007 PYRIDINE 

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 

**-
oi 
E, 
c 
o 

c 
0) 
o 
c 
o o 

6.0E-04 

5.0E-04 

4.0E-04 

3.0E-04 

2.0E-04 

1.0E-04 -

0.0E+00 

# 
>* 

Date 

^ J> $ 

Consolidation Data Table: 
Consolidation Number of Number of 

Well Wei Type Date Constituent Result (mg/L) Flag Samples Detects 

MW-8S T 9/1/2004 2-PICOLINE (ALPHA-PICOLINE) 5.0E-04 ND 0 
MW-8S T 1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 5.0E-04 NO 0 
MW-8S T 7/1/2005 2-PICOLINE (ALPHA-PICOLINE) 5.0E-04 NO 0 
MW-8S T 1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 5.0E-04 ND 0 
MW-8S T 6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 5.0E-04 ND 0 
MW-8S T 1/1/2007 2-PICOLINE (ALPHA-PICOLINE) 5.0E-04 ND 0 

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



MAROS Consolidated Data Summary 
Well: MW-16S 
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 Vaiue 

Date 

c 
o 

c 
i) 
o 
c 
o 
o 

2.0E+00 

1.8E+00 

1.6E+00 

1.4E+00 

1.2E+00 

1.0E+00 

8.0E-01 

6.0E-01 

4.0E-01 

2.0E-01 

0.0E+00 

>* 
$ 

* 

• 
• 

• 

• 
• 

• 

Consolidation Data Table 

Well 
Consolidation 

Well Type Date Constituent Result (mg/L) Flag 

Number of 
Samples 

Number of 
Detects 

MW-16S T 9/1/2004 BENZENE 
MW-16S r 1/1/2005 BENZENE 
MW-16S T 7/1/2005 BENZENE 
MW-16S T 1/1/2006 BENZENE 
MW-16S T 6/1/2006 BENZENE 
MW-16S T 1/1/2007 BENZENE 

1.9E+00 

1.7E+00 

1.2E+00 

1.4E+00 

1.1E+00 

1.3E-01 

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



MAROS Consolidated Data Summary 
Well: MW-16S 
Well Type: T 
COC: PYRIDINE 

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 

/ / / / / 
6.0E-04 • , , , , 6.0E-04 • 

5.0E-04 • • • • • 

I 4.0E-04 -

• \ 3.0E-04 • 

i 2.0E-04 
§ 

1.0E-04 • 

0.0E+00 -

Consolidation Data Table: 
Consolidation Number of Number of 

Well Well Type Date Constituent Result (rr •g/L) Flag Samples Detects 

MW-16S T 9/1/2004 PYRIDINE 5.0E-04 ND 0 
MW-I6S T 1/1/2005 PYRIDINE 5.0E-04 ND 0 
MW-16S T 7/1/2005 PYRIDINE 5.0E-04 ND 0 
MW-I6S T 1/1/2006 PYRIDINE 5.0E-04 ND 0 
MW-16S T 6/1/2006 PYRIDINE 5.0E-04 ND 0 

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



MAROS Consolidated Data Summary 
Well: MW-16S 
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 

# .& J* 
2.5E-01 

g- 2.0E-01 
O) 
E 
7T 1.5E-01 
o 

1 
•£ 1.0E-01 
8 
c 
O 5.0E-02 -

0.0E+00 

Consolidation Data Table: 
Consolidation 

Veil Well Type Date Constituent Result ( 

MW-16S T 9/1/2004 2-PICOLINE (ALPHA-PICOLINE) 7.1E-02 

MW-16S T 1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 6.5E-02 
MW-16S T 7/1/2005 2-PICOLINE (ALPHA-PICOLINE) 7.9E-02 

MW-16S T 1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 2.1E-01 

MW-16S T 6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 2.3E-01 

Number of 
Samples 

Number of 
Detects 

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



MAROS Consolidated Data Summary 
Well: MW-20S 
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 

NO Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

Date 

/ / / / 
, , , 

4.5E-01 - • 

J 4.0E-01 

i 3.SE-01 • 

3.0E-01 -

\ 

2.5E-01 • 

\ 
2.0E-01 • 

1.5E-01 • 

" 

1.0E-01 • 

5.0E-02 -

O.OE+00 • 

• 
• 

• 

Consolidation Data Table: 
Consolidation Number of Number of 

Well Well Type Date Constituent Result (mg/L) Flag Samples Detects 

MW-20S T 1/1/2005 BENZENE 6.3E-02 
MW-20S T 7/1/2005 BENZENE 1.4E-01 
MW-20S T 1/1/2006 BENZENE 3.3E-02 
MW-20S T 6/1/2006 BENZENE I.0E-01 
MW-20S T 1/1/2007 BENZENE 4.6E-01 

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



MAROS Consolidated Data Summary 
Well: MW-20S 
Well Type: T 
COC: PYRIDINE 

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 / / 
, 

1.2E-02 • • 

! 
1.0E-02 -

i 8.0E-03 • • 

6.0E-03 • 

4.0E-03 

2.0E-03 

O.OE+00 • • • 

Consolidation Data Table 

Well 
Consolidation 

Well Type Date Constituent Result (mg/L) Flag 

Number of 
Samples 

Number of 
Detects 

MW-20S T 1/1/2005 PYRIDINE 
MW-20S T 7/1/2005 PYRIDINE 
MW-20S T 1/1/2006 PYRIDINE 
MW-20S T 6/1/2006 PYRIDINE 

5.0E-04 
8.0E-03 
5.0E-04 
1.2E-02 

ND 

ND 
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MAR OS Consolidated Data Summary 
Well: MW-20S 
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 

c 
<a 
o 
c 
o o 

5.0E-02 

4.5E-02 -

4.0E-02 

3.5E-02 
3.0E-02 

2.5E-02 -

2.0E-02 

1.5E-02 

1.0E-02 

5.0E-03 

O.OE+00 

>* tf» 
& 

f 

Consolidation Data Table: 

Consolidation 
Well Well Type Date Constituent Result (mg/L) Flag 

Number of 
Samples 

Number of 
Detects 

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

M A R O S Vers ion 2 .2 , 2006, A F C E E 5/15/2007 Page 1 of 1 



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 

/ * 
S* 

1.2E-01 

___ 1.0E-01 

"3) 
E 8.0E-02 -I 
e 
| 6.0E-02 
s 
§ 4.0E-02 
c 
o 
° 2.0&02 -

O.OE+00 

Date 

* * 
> .£ 

** 

Consolidation Data Table: 

Well 
Consolidation 

Well Type Date Constituent Result (mg/L) Flag 
Number of Number of 
Samples Detects 

MW-20D T 1/1/2005 BENZENE 
MW-20D T 7/1/2005 BENZENE 
MW-20D T 1/1/2006 BENZENE 
MW-20D T 6/1/2006 BENZENE 
MW-20D T 1/1/2007 BENZENE 

6.7E-02 
8.3E-02 
7.5E-02 
8.7E-02 
1.1E-01 
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MAROS Consolidated Data Summary 
Well: MW-20D 

Well Type: T 

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 

f 
P 

3.0E-01 

^ 2.5E-01 •) 

f 2.0E-01 
c 
• | 1.5E-01 ̂  
2 

8 1.0&01 
c 
o 

° 5.0E-02 

0.0E+00 

Date 

* 
# # 

f 
J*» 

Consolidation Data Table: 

Well Wei Type 
Consolidation 

Date Constituent Result (mg/L) Flag 
Number of 
Samples 

Number of 
Detects 

MW-20D 
MW-20D 
MW-20D 
MW-20D 

T 
T 
T 
T 

1/1/2005 
7/1/2005 
1/1/2006 
6/1/2006 

PYRIDINE 
PYRIDINE 
PYRIDINE 
PYRIDINE 

2.7E-01 
2.8E-01 
2.8E-01 
1.7E-01 

1 
1 
1 
1 

1 
1 
1 
1 
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MAROS Consolidated Data Summary 
Well: MW-20D 
Well Type: T 
COC: 2-PICOLINE (ALPHA-PICOLINE) 

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 

.<*> 

S, 
e 
o 

e 
8 
c 
o o 

- # 
/ * / f 

o cF.m -i 

2.0E-01 • 
• • 

1.5E-01 

• 
1.0E-01 

5.0E-02 -

Consolidation Data Table: 
Consolidation 

Well Well Type Date Constituent Result (mg/L) Flag 

Number of 
Samples 

Number of 
Detects 

MW-200 T 1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 2.0E-01 
MW-20D T 7/1/2005 2-PICOLINE (ALPHA-PICOLINE) 2.1E-01 
MW-20D T 1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 2.1E-01 
MW-20D ' T 6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 1.2E-01 

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



MAROS Consolidated Data Summary 
Well: MW-25S 

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 

.# J? .$ 

7.0E-01 

6.0E-01 
-J 
O) 
F 

5.0E-01 

c 4.0E-01 

C 
3.0E-01 

c 
0 
o 

2.0E-01 

* 

1.0E-01 

0.0E+00 

Consolidation Data Table: 
Consolidatior 1 Number of Number of 

Well Well Type Date Constituent Result (mg/L) Flag Samples Detects 

MW-25S T 9/1/2004 BENZENE 1.9E-01 
MW-25S T 1/1/2005 BENZENE 8.5E-02 
MW-25S T 7/1/2005 BENZENE 2.8E-01 
MW-25S T 1/1/2006 BENZENE 6.6E-02 
MW-25S T 6/1/2006 BENZENE 6.2E-01 
MW-25S T 1/1/2007 BENZENE 2.1E-01 
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MAROS Consolidated Data Summary 
Well: MW-25S 
Well Type: T 
COC: PYRIDINE 

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 

c 
o 
o 

6.0E-04 

^ 5.0E-04 

_£ 4.0E-04 
c 
| 3.0E-04 ^ 

Consolidation Data Table: 

Well 
Consolidation 

Well Type Date Constituent 

Number of Number of 
Result (mg/L) Flag Samples Detects 

5.0E-04 NO 0 
5.0E-04 ND 0 
5.0E-04 ND 0 
5.0E-04 ND 0 
5.0E-04 ND 0 

MW-25S T 9/1/2004 PYRIDINE 
MW-25S T 1/1/2005 PYRIDINE 
MW-25S T 7/1/2005 PYRIDINE 
MW-25S T 1/1/2006 PYRIDINE 
MW-25S T 6/1/2006 PYRIDINE 
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MAROS Consolidated Data Summary 
Well: MW-25S 
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 

£ 
c 
o 

c 
9) 
O 
c 
o 
u 

8.0E-02 

7.0E-02 

6.0E-02 -I 

5.0E-02 

4.0E-02 -

3.0E-02 

2.0E-02 

1.0E-02 

O.OE+00 

<£ ..<£ 
tf» 

J> 

Consolidation Data Table: 
Consolidation 

Well Well Type Date Constituent Result (mg/L) Flag 
Number of 
Samples 

Number of 
Detects 

MW-25S T 9/1/2004 2-PICOLINE (ALPHA-PICOLINE) 4.0E-02 
MW-25S T 1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 2.0E-03 
MW-25S T 7/1/2005 2-PICOLINE (ALPHA-PICOLINE) 2.9E-02 
MW-25S T 1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 4.2E-02 
MW-25S T 6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 7.4E-02 
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MAROS Consolidated Data Summary 
Well: MW-33 
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 

3.0E+00 

_ 2.5E+00 
_j 
£ 2.0E+00 
c 
•5 1.5E+00 

8 1.0E+00 
c 
o 
° 5.0E-01 

0.0E+00 

Consolidation Data Table 

Well 
Consolidation 

Well Type Date Constituent Result (mg/L) Flag 

Number of 
Samples 

Number of 
Detects 

MW-33 S 9/1/2004 BENZENE 
MW-33 S 1/1/2005 BENZENE 
MW-33 S 7/1/2005 BENZENE 
MW-33 S 1/1/2006 BENZENE 
MW-33 S 6/1/2006 BENZENE 

1.3E-01 
3.5E-01 
2.4E-02 
2.7E+00 
7.4E-02 
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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 

! 

i 
c 
8 
c 
o 
o 

<^ 
JT 

6.0E-02 

5.0B-02 

4.0E-02 -

3.0E-02 

2.0E-02 

1.0E-02 

O.OE+00 

Date 

# 

f 
J? & 

* 
J* 

Consolidation Data Table: 

Well 
Consolidation 

Well Type Date Constituent Result (mg/L) Flag 

Number of 
Samples 

Number of 
Detects 

MW-33 S 9/1/2004 PYRIDINE 
MW-33 S 1/1/2005 PYRIDINE 
MW-33 S 7/1/2005 PYRIDINE 
MW-33 S 1/1/2006 PYRIDINE 
MW-33 S 6/1/2006 PYRIDINE 

1.8E-02 
5.1E-02 
3.0E-03 
5.0E-04 
4.2E-02 

ND 
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MAROS Consolidated Data Summary 
Well: MW-33 

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

Time Period: 9/1/2004 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 

/ / / 
& 

f / 
, 

3.0E-02 • 
• 

• 

S 
2.5E-02 • 

c 2.0E-02 • 

** 
4* 
C 
<u 
o 
c 
0 

o 

1.5E-02 -

1.0E-02 • 

5.0&03 -

n nFjj-in . 
• • 

Consolidation Data Table: 
Consolidation 

Well Well Type Date Constituent Result (mg/L) Flag 

Number of 
Samples 

Number of 
Detects 

MW-33 S 9/1/2004 2-PICOLINE (ALPHA-PICOLINE) 2.1E-02 

MW-33 S 1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 3.2E-02 

MW-33 S 7/1/2005 2-PICOLINE (ALPHA-PICOLINE) 2.0E-03 

MW-33 S 1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 5.0E-04 

MW-33 S 6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 2.9E-02 

NO 
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MAROS Consolidated Data Summary 

coc 

MW-53D 

Type: T 
: 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 

1.2E+00 

01 
6, 

1.0E+00 

8.0E-01 
c 

(0 
w 
c o u 

6.0E-01 
(0 
w 
c o u 4.0E-01 
c 
0 u 2.0E-01 

0.0E+00 

Consolidation Data Table: 

Well Well Type 
Consolidatior 

Date Constituent Result (mg/L) Flag 
Number of 
Samples 

Number of 
Detects 

MW-53D T 9/1/2004 BENZENE 3.6E-01 
MW-53D T 1/1/2005 BENZENE 9.8E-01 
MW-53D T 7/1/2005 BENZENE 8.5E-01 
MW-53D T 1/1/2006 BENZENE 9.5E-01 
MW-53D T 6/1/2006 BENZENE 4.6E-01 
MW-530 T 1/1/2007 BENZENE 4.7E-01 
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MAROS Consolidated Data Summary 
Well: MW-53D 

Well Type: T 
COC: PYRIDINE 

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 

of 
.# 

^ / 
# 

/ / 
, , 

5.0E-04 - • • • • • 
- I 
0) 

4.0E-04 -
c 
, o 
<5 3.0E-04 • 

c 
0) 2.0E-04 • 
c 
o 
u 1.0E-04-

0.0E+00 -

Consolidation Data Table: 

Well Well Type 
Consolidatior 

Date Constituent Result (rr >g/L) Flag 
Number of 
Samples 

Number of 
Detects 

MW-53D T 9/1/2004 PYRIDINE 5.0E-04 ND 0 
MW-53D T 1/1/2005 PYRIDINE 5.0E-04 ND 0 
MW-530 J 7/1/2005 PYRIDINE 5.0E-04 ND 0 
MW-53D T 1/1/2006 PYRIDINE 5.0E-04 ND 0 
MW-53D T 6/1/2006 PYRIDINE 5.0E-04 ND 0 
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MAROS Consolidated Data Summary 
Well: MW-53D 

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 

£, 
c 
o 

c 
0) 
u 
c o o 

7.0E-03 

6.0E-03 

5.0E-03 • 

4.0E-03 

3.0E-03 -

2.0E-03 

1.0E-03 

O.OE+00 

# ^ 
& ^ 

J* 

Consolidation Data Table: 

Well Well Type 
Consolidation 

Date Constituent Result (mg/L) Flag 
Number of 
Samples 

Number of 
Detects 

MW-53D 
MW-53D 
MW-53D 
MW-530 
MW-530 

9/1/2004 2-PICOLINE (ALPHA-PICOLINE) 3.0E-03 
1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 3.0E-03 
7/1/2005 2-PICOLINE (ALPHA-PICOLINE) 4.0E-03 
1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 6.0E-03 
6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 5.0E-03 
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MAROS Consolidated Data Summary 
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 

c 
o 

c 
a 
u 
c 
o 
o 

1.8E+01 

1.6E+01 

1.4E+01 

1.2E+01 

1.0E+01 

8.0E+00 

6.0E+00 

4.0E+00 

2.0E+00 

O.OE+00 
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Date 

. # 

• • 

• 

• 

• 
• 

Consolidation Data Table 

Well 
Consolidation 

Well Type Date Constituent Result (mg/L) Flag 

Number of 
Samples 

Number of 
Detects 

OW-6 S 9/1/2004 BENZENE 
OW-6 S 1/1/2005 BENZENE 
OW-6 S 7/1/2005 BENZENE 
OW-6 S 1/1/2006 BENZENE 
OW-6 s 6/1/2006 BENZENE 
OW-6 s 1/1/2007 BENZENE 

4.7E+00 
2.7Ef00 
1.6E+01 
1.2E+00 
1.2E+01 
1.6E+01 
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MAROS Consolidated Data Summary 
Well: OW-6 
Well Type: S 
COC: PYRIDINE 

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

Consolidation Per iod: No T ime Consolidation 

Consolidation Type: Median 

Duplicate Consol idat ion: Average 

ND Values: 1/2 Detect ion Limit 

J Flag Values : Actual Value 

Date 

en 
£ 
c 
o 

c 
0> o e o o 

4.5E-01 

4.06-01 

3.5E-01 

3.0E-01 

2.5E-01 

2.0E-01 

1.5E-01 

1.0E-01 -I 

5.0E-02 

0.0E+00 

cf 
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^ 
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Consolidation Data Table 

Well 
Consolidation 

Well Type Date Constituent Result (mg/L) Flag 

Number of 
Samples 

Number of 
Detects 

OW-6 S 9/1/2004 PYRIDINE 
OW-6 S 1/1/2005 PYRIDINE 
OW-6 S 7/1/2005 PYRIDINE 
OW-6 s 1/1/2006 PYRIDINE 
OW-6 s 6/1/2006 PYRIDINE 

5.0E-04 
4.6E-02 
3.9E-01 
5.0E-04 
8.6E-02 

ND 

ND 
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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 

c o u 

3.0E+00 

_ 2.5E+00 
- i *—. 
j f 2.0E+00 
c 
I 1.5E+00-
<0 

5.0E-01 -

0.0E+00 

^ *» 
J * 

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) 8.2E-01 
OW-6 s 1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 6.6E-01 
OW-6 s 7/1/2005 2-PICOUNE (ALPHA-PICOLINE) 2.7E+00 
OW-6 s 1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 7.6E-02 
OW-6 s 6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 1.3E+00 

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



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 

B 
c o 

o 
c 
o 
o 

Consolidation Data Table: 

Well Well Type 
Consolidatior 

Date Constituent Result (mg/L) Flag 
Number of 
Samples 

Number of 
Detects 

OW-7 s 9/1/2004 BENZENE 1.4E+00 
OW-7 s 1/1/2005 BENZENE 4.1E-02 
OW-7 s 7/1/2005 BENZENE 3.3E-02 
OW-7 s 1/1/2006 BENZENE 5.4E-02 
OW-7 s 6/1/2006 BENZENE 3.5E+00 
OW-7 s 1/1/2007 BENZENE 5.9E-01 
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MAROS Consolidated Data Summary 
Well: OW-7 
Well Type: S 
COC: PYRIDINE 

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 

S' 

Date 

J * & # # # 

6.0E-03 

I 
5.0E-03 • 

4.0E-03 -

j 3.0E-03 -

I 2.0E-03 • 

° 1.06-03 -

O.OE+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 PYRIDINE 5.0E-04 ND 0 
OW-7 s 1/1/2005 PYRIDINE 5.0E-03 i 
OW-7 s 7/1/2005 PYRIDINE 5.0E-04 ND 0 
OW-7 s 1/1/2006 PYRIDINE 5.0E-04 ND 0 
OW-7 s 6/1/2006 PYRIDINE 4.0E-03 1 

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



MAROS Consolidated Data Summary 
Well: OW-7 

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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s 
c 
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3.5E-02 -I 
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Consolidation Data Table: 

Well Well Type 
Consolidation 

Date Constituent Result (mg/L) Flag 

Number of 
Samples 

Number of 
Detects 

OW-7 
OW-7 
OW-7 
OW-7 
OW-7 

9/1/2004 2-PICOLINE (ALPHA-PICOLINE) 2.7E-02 
1/1/2005 2-PICOLINE (ALPHA-PICOLINE) 1.8E-02 
7/1/2005 2-PICOLINE (ALPHA-PICOLINE) 8.0E-03 
1/1/2006 2-PICOLINE (ALPHA-PICOLINE) 1.0E-02 
6/1/2006 2-PICOLINE (ALPHA-PICOLINE) 3.7E-02 
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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 
TB1(MW-1)-(MW19) 

Tab 2 
MW20 - MW24 

Tab 3 
MW25S/D-MW27S/D 

Tab 4 
PZ-l-PZ-4 

Tab 5 
MW 53S/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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DRILLING INFORMATION 

i .1 
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Boyd Artesian Well, Co., Inc. 
R.D. No. 5 Rte. 52 -
Carmel, N.Y. 10512 
(914)225-3196 
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MW-14 

Ft. 
below 
grade 
0 

10 

15 

Stratigraphic 
column 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. 

End of Boring 
14 Ft. 

MW-19 

10 

15 

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. 

End of Boring 
15 Ft. 
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Ft. 
below 
grade 

0 

Gamma Log 

10 

15 
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45 

Stratigraphic 
column Geologic Description 

Brown coarse sand and fine gravel fill 
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. 

\><.lv* ^ ( 
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65 
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Gamma Log 

75 

Stratigraphic 
column Geologic Description 

Brown coarse sand and fine gravel, 
at least partially fill. 

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 





1 I 

* i 
\ V --f 1 

i t 

-_ r. ' "• "* *j 

" l 
"I *> 

> ^ 'V* > . 'r~ 
1 

i ^ , , ' f , . J 
i * 1 I. 

* ' ' 1-' " J ? 
„> , \fC^ "' \ 

hntu-ll. 
I 

> y . 

i" ",±\hJ-l , * ~! 'l> 

\ " ^ } f c * ^ 

1 -" * * f ' 

4 

1 
J 
1 

1 

Or-

* f " . 

1 

1* ' c 
.-I - r , 



DEPTH \ 

FEET S 

BORING MW-21S 

:.0 .T-"--•̂ ^^^—"""pTffTBKTTiHTSeTHTWfflfTnHrT 

19 

G M 

30 

MT. MOT K « I 

TM t l l T M i VftT COMSt IMS TO M M CtMU. 
H T . m r m i 

i . M U M c o n t m e »T at r t n en i / i t / t o . 
1. CMIM MtTU (KOUITUU *T I t f U T M 

l / t t / W -
) . HMITMIM M l IMTiUtt Mi l /»*7t». 

TM 0» CA1I« 
HHTtCTIW W i l l CAHac 

m m I K C I M c w 

v i . e . ICMOUU *e rye 
« i m H M 

• i n e a i n I U I 

»" i . e . t cwoui i to rn. 
. -or- H B T icatcn 
MTTM KIK 

BORING MW-21D 

eesempnof/s 

ma. n t r m i 

MTTltO H M TO OMK MOM IMIMTT* HIT. 
{LMIMIIM MMZOKTM.. l/IO"» W U I I I* 
THICOttt) OMOIK TO CUT MO SILT. MM 
MtlUM SMTU. MfT. »!•» MMI 

MTTltO J U T TO F I M c u m . wrr. t i n 
\0CWt 
N e * o i M TO riM I M O TO Meiim C J U C U . 

OUtl 
WIT. 

C U T M S I U * t u r n . 11 n i c M M TO COMIC 
IMO, MR. ran o m i t 

MOW TO OUT HIT TO M«T COMIC IMO. 
UIEHTIT MIST. TUT MMI 

MtOnlTt. 0M» CUT CUOIK OUT HITN MNITI 
« l i n . TIllOtl-etOMl TO MMlrMCTlMI. 
MCtOC*VIT*UIM (HM SMIMt CU.CITC 10 
WBt) . M MMMC M IMIMTIOM VUIR.C. 
I H N TO MMUTtlT WUTMUO M.OM ruCTUMS. 
I M W m M a i MM W T I t K . TUTICAl MO MM 
MOIiOVUL. M*ltOIIT«. ruCTUMI. MMtAllMTIM 
(CM.CIU i* »uet. ci»t 111 * rucruat, itM 
mimact). «uu comoii 

I. OMIM COmlUO »T.I» rtCT M ! / ! ) / • * . 
I . C M U M w t m i K M n n i n AT- i t > I I T M 

] . na iTMins w i n m i n u t e M I / I J / M . 

TOT or cumc 
MOTICTIM tTlll CAIIOG 
UITM tOCIIK CM 

5i 

• tMTMITt/CCMat CMUT 

• r- eo t iMU 

- V 1.6 ICMOUll W »»C 
tine »I»I 

- H i r a m i t IIM. 

• ] 7/r- 0M« M i l 

LOG OF BORINGS AND MONITORING WELL DETAILS 

Dames & Moore 

file:///0CWt


p 
u 

DEPTH J 

5 

BORING MW-23S 

FEET s 
*g*ram»OL$ 

10 

15 

u a 

je • 
IP* 

ML. 

GM 
<3C 

OCSCMPTKMS 
IM MB OMl CUT IILT. l i m t C U I . » H . 
MUlWl MUSI 

•WMI TO CUT MOWN C U m MO CUT. IITTII 
TO w«c OUT. nrr. Mioiui M m 

i . twine conntrio « i t n r r ON i / l l / o * . 
t . cuuw t u t u cacowmHt * T i f i r r oo 

i / i i / t t . _ 
>. «MITa>l«C MILL IMTaLltO OH l / l ) / I J . 

'TO* or Calms 

Nonciiac tmt c«i«t 
•ITU 10CIIK car 

IHTOaiTI/CtKUT ctour 
I taTMl t l t i n 

-10" N I M I 

. t A M »aC» 

•• i.o. tcmoutt to » « 
•or- uor tcmia 

• ! 

1 

r 

n 
I 
i 

DEPTH $ 

«J6T 5 

B l 

JKtW 

«nvr srmaoLS 
v • 

ijll! 

ill 
ML 

12 S 

ill 
ML 

/0 
1 

. 1. : 

BORING MW-22 

IS 

Kscmmotu  
iMO. TUCI COUK IMO. WIT. HOIIM OUtf 

CUOiaC IITTU KCOIWH tMO TO f l«t OUtCL 

i . Maiws COM>ICTIO *T I j r t r r M i / i j / t * . 
2. uouno want iicouaTtato AT i t n r r on 

I / 2 I / M . 
1. KMITOaiaC WLL IHTaLlCD M l / I I / M . . 

TOT or catiac 
nsftcTiac m i l catiac 

WITH locaias car 

MaTOalTI/CIMIII SMUT 
•UTMITt tlAL 

• 10" tOMHOll 

- t u t race 

• »•• 1.0. ICatguit «0 MC 
.or* HOT ICMIa 

-.'0 
I 

' COTTON r iuc — 

T 
i 
i 
i 

^ 

T 

LOG OF BORINGS AND MONITORING WELL DETAILS 

Dames & Mi P 

n 



BORING MW-23D 

eemr trmteis ettem^nout 

to 

20 

40 

60 

TO 

ao 

90 

too-

110 

It • 

•:.: 

ML 

CU 

SW 

S W 

iWSP?BffTitm!HmBBTSfriBIuS™ 

MM* AM MAT Mtiw U M L AM CUT, iirnt 
TS S S 8 S i l t . « T . iea i iH M a l i 

CUT CUT MS t l t T . TUCt MtT TIM U M • • 
intncM AT it i t n , HCT, maim SUM 

MTTU* CMT AM atom MSIM MM TO MSMM 
UAHI. wr. TUT MMI 

MTTMS I U I - M M TIM MM. TIACC TS MM 
HIT. TUCC TS i i m r COMM TO H U M two 
t u r n . « T . HIT SUM 

C U I W MTTUI SMaa MIT HIT MS CHHI 
U M TS ( I K TIM M M t t . MM TBAtMaTI. 
HIT. KMT MMI 

MMIM IMM IMT f l M MM TO TtIT TIM MM. 
MM HIT. T U t t TS LITTU t M K U M , IIM 
M M t t . MCT. IMT M M 

MMtM aaam HIT HIT. time TS MM MSISN 
MM TS MSIW WWII. TIMI MM TIM U M . 
IMS (TAiaiM. UIMTIT M I R . IMT MMI 

M M S I TIM MM 1ITTU TS MM MSIW 
MM TS MSIOT UATU.. nut HIT. an. TUT 
MMf 

*MMIM 1 1 1 MIT TIM TS COAMf MM. TUU 
HIT. MR. IMT S M U 

SSlSMTf. MSI MAT WITH MNITI MS M l M l 
H I M . aiMOMTRAUlM WITH HIT TIM TS 
MICMCSTRAUIM (CUSICI MTAUIC BIMIAl. 
M S n S I M M UMMTIBM H U M . W W TS 
MHIITILT UUTMU*. H t H W u m r MM. 
IMTICAl. IMTICA1 MS MM MaltMTAl. 
MSIIWU1 MACTSMt. HIMSMIMTIM ICAICITCS 
IS MM. MTAUIC n H l l l AIMS Mf nUCTWM), 

I. M U M CSM1RM AT ISI M R M l / l l / t t . 
i . IMUM MATII IMSMTCMS AT ] TIR M 

l / M / t t . 
I . MMTMIM HCU IMTAUIS SB. I / II /SI . 

-tS» ST U I I M 
•'•STCCTIIC ITtll CAtIM 

W I N t s c i i M CA* 

-»" 1.0. KMMU W ITC 

' t" MMMif 

• IHTMITI/CIMir MMT 

• MMMITt MAI 

• I r / M N I M I 

LOG OF BORING AND MONITORING WELL DETAILS 

Dam*>s& Moore 



DEPTH 7 m I 
FEET * 

BORING HW-1 

0 — 

10 

20 

30 

n 

ML 

sw 

OtSCMPTtOUS 

60 

wr. M I I H owsc 

cauiac taw cut. WT . worno m i l 

CJUWIUS IITTU CUT. WT. uon 

M M I N S H I T urn CUT. nw * u u tw> 
KKICONTM. TO WHlaiftH. UMIMTIOa. WT. 
nor taosi 

cuoiac JUT MO WOT nw tuo. t ime CUT. 
WT. WOIIM OHM 

CHAOINC MOT r iW SUM UTTU TO IOW »IIT. 
THCI CUT. TMCt COUSC IMO. WT. WOIUH 
M M * 

•OTTUO ONOMN n w TO VCRT COUSC M M . TUCI 
H I T . WT, WHY MISC 

I . OOHINC CONHtTfO *T J « H I T ON l / l t / f t . 
1 . SHOWO UATM UOOONTIMO AT I ) PUT ON 

1/17/(1.: 
I . KWITSNIK W U IWTM.II0 ON • / • ) / • ) • 

=•*: S •• 

1 — 1 < 

1 _ i 

TOT Of CM INC 
WITH L0CHINC C»» 

•10" 0OMH0U 

•OimONITC/ClNCNT eaouT 

-»•• i.o. utti tun 
• I U I »i»c 

•illTOHITI SIM. 

«•• i.o. .or- nor JOHNSON 
in iNLIt l ITIU KMCN 

DEPTH 
w 

FEET 
I 
5 

BORING MW-24 

HOW 

.eomr sritioLS OCSdHPTtOMS 

••ow rial u u t o woiin CUMIL. HOIST, 
MfOIUH HNSt 

•SOW SIIT MO CUT. SlISHTIT "OIST. 
MOIUN MNSC , , 

c u i - w n COMSI swo TO mourn ami:, WT. 
MOIUN » U i t 

CMT WRY*IHC *MO. (OW SILT. WT, WOIUH 
HNSt 

i. OMINC connnio a io nrr ON it/xo/n. 
i . CJUUNO UHTH MCOUNTIRN »i IOS nrr ON 

la/to/oi. 
I . MMTONINC W U INSTMLC0 ON 11/20/M. 

•OP or CMINC 
MOTKTIVt IT t l l CMINC 

VIM IOCIINC Ctf 

OINTONITI/CININT CHOUI-

OCNTONITI SIM. 

»•• 1.0. SCM0UU 
H i l l * N i l 

M »C 

1" OOIIKXI 

»•• i.o. scHioutt *o we 
.01" HOT I C I I I I 

SMO • « < 

00TTON PUIS 

LOG OF BORINGS AND MONITORING WELL DETAILS 

• I I I S 
I . IH| fICWHIS IH INC COIUNN IMt l lO "010M COUNT- HITCH TO I M NUHlll 

01 OtOUS MOUIOCD TO MIVI * StUHMHO SHU'SMSR SMOIIO * OISMMI 
0» ONI '001 USIN6 » I M OOUNO M I U M l (Ml IAUINC SO INCMS. n t 
SIINOHO SHIt-SPOON SIMHU IS »•• 0.0. MO 1-1/0" 1.0. 

t im oiscussiok IN IHI t i n or I M Mroai is MCISSHHI roi * MONO 
MWMMIUSIHC oi I M UIUHI or IHI suosuonci miioius. 

Dames & Moore 



"in 1 
F£ET S 

***. stmtOLS otscMpntws 

10 

15 

« • 

»o • 

M • 

20 

zs 

30 

**p, 

5* 
8«fc ft 

ML 

S r » 

G W 

MSTTIIO W H M U W m i , s u c a m neiiT. 
Min i 

uuaias laTtuneto C U T . M I S T . war K M C 

C M T riat re i t t r r i « M M . T H A C I J I I T . «rr, 
HHI I 

MAT Mat Mat TO MIDIIM M»»tt . HtT. WW 
M a n 

HAIlaC CMMC C4A«tl. HIT. alOlUN M a i l 

i . owiac c w i m i AT is r t t r oa u / i i / t l . 
1 . CUUKD WATCH tacotarftato AT 7.* f i n oa 

1 2 / I I / U . ••*' 
] . aoaiToaiac WILL latTAiUO oa i t / l t / M . 

z>f/w Si 
at \ 

FEFT S 

BORING MW-200 

aVtTo? 
aescmpnous 

aOTTUB MAT-MEM H I T . U.ICHTIT (OUT. M a i l 

MWiao tartUHOto C U T , BOUT, n a r oiasi 

MAT riat TO nar riat Mao. nuct H I T , nrr.. 
Matt 

MAT riat M«D TO atom* M A H U . wrr. » I « T 
a iau 

MAOIOC COMIt M A M L . w n . atoiiw M a i l 

M O M TO t u n vitr riat Mat aao H I T . TTUCI 
r i a l M A U L . l a n u i o i or war r ia l M M to 
atoiua c u r t l . HIT. Slasi 

riat uao Am riat TO atoiua MAVtL, 
TMCt TO 11 n i t atOIUH TO CSMU MaO. TMCt 
H I T , MtT; MAT Malt 

TO eur H I T Aao «IAT r ia l TO r i a l 
MA»ll . TtACt atOIlm TO COAASt M M . HIT 
war l i n t 

eauiac t i m i TO tsat H I T . wrr, n a r a m i 

• x o n i u . near TO OM> MAT WITH taiiTt r t i a t , 
aicaocartTAiLiai, ao Itoeiac M lAaiaATioat -J, 
m i n t . ratia TO MMMTtlT wtATatato IAIOAC rv 

rucTwat). rucTuat o-*S" TO MOuao warACt. ( V 
•laCUlltATlOa AT rAACTuM (CAICITIT Aao 
HfTALlIC aiatMl) J 

so 
I . toxac coariiTto AT I S rttT oa I / J / M . 
t . MOWO NATIA lacauanuo AT ».« rttT oa 

I t / l l / l l . 
I . MOaitMiae win latTAutO oa i / s / t l . 

to* or CAtiae 
•aoTKTin am*Muarto toi 

Mlta iMiiae Mr 

MaroaiTt/ciataT MOUT 

•IBTOalTI ItAl 

• A" i.o. scatauu AO r n 
AltIA MM 

> I " tMINHt 

.»•• i.o. uatouil *o rrt 
.01" tior icaiia 

' (Aao »«« 

> r -

oorroa nut g 

>: 

TOT or Mtias 
rttfla-aouano c m M i 

WITH louiac CAT 

•Hi S 

• iiaToaiTt/ctataT MMT gy-

• • " OMINOll 

• t - i.o. JCXIOUU AO rrc 
• m a r i n 

otaToaiTt I I A I 

1 »/••• orta aOit 

H 
i i 

I 
i n 

w 
LOG OF BORINGS AND MONITORING WELL DETAILS 

Dames & l 

71 



e ^ £ ^ V WELL R-3 

UAYNE-NEW YORK C O . . INC7 
K M wear KUZAUCTII AVE. UMINCM, N. *. 

DRILLERS REPORT 

i°*»*:-J£J 7.702 .. ««W*" "*" PPTa/Ah* 
??™*™-^ts6rr*4"*CUn*. . . —.. .... 
WELL. LOCATION 
FORMATION SKETCH o r wcrrwie 

JUMTOMKR WEU. No 
"uCvNE'weu.' No" 
~STATC KHMIT^NO 

K I M t l l K I 

a' 

-r.r ?-*/ 

J ' 

J± 

JO: 

s\tt 
e: 

I-

!•' 

»"*.S-

- M M N B M U O W 

- t f , 

•hi 

OIA. W A U . 

/<" 

av" 

HI»C L » * T IN W-ACE: 

OIA. WALL 

it," 

•X-1"' 

LOTH. 

. LOTH. 

T ft C i n . 

wtu>ti 

•t 

.f ' * 

T ».P.l£? 
WCLOEI 

MKLJXMVIAV . T « * « .̂ v , MRM. X.S. e* NO. 
*>*.*> SAMJ* * <?<!*«'*/. 

NWCEU-ANEQUai 

R » L BACK Orr  _CoTp»r ,.—Jan ) 

; OlA.Tpr LCTW. 

SfaJJfil 
OK, J B V _ . 

: P BAQA rwo«. mn. •; 
:m»a» Lmm »V3. 

SEMJQOi. 
RABA u»ro 
TBI. 

MP-HOB or pmu-iNa, 
Q RTO. ROT. Q R«V. ROT. 
O OTWfll 

f*A.tMIHM«HTt I 
Ooauwo m«v.  

B ^ u u TOOL Q A i n M r . 

D i m Or WUA, Arrm PUM, 
D i m To Q A A V U . Wi 

AOOVl fc€A LAWU. 

-I P >rm«<D T<w O r . 

W t C B X A W I O m i 
DAT! WOW >TAHT«D 7 HMTibto o*T».rio«r rui 

W U k M P U M M D NOW L O M O ^ 

N O W LOMO AOITATTO NOW LOMO PHlMVCO 

C H I M . U « C D T O OivCkor I w M T u w 

WtgUMINAWV TC8T DATA! -

»TATIC U1VP. * PAT« WATtH TtM». 

i w s u ~̂  ruMwwo ctvti. ^ 
HETC" g" UWATtgN,, 



H 

DEPTH S 
IN \ 

FEET 5 

BORING MW-23D 

count srmtots ecscmrrtoits 

71 • 

* 0 

TO 

80 

100 

110 

ML 

CU 

s w 

s w 

TuT»«oTn^an"rr(fmDRrTH îBi«r 
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STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-05) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA. INC. 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: MW-25S-91 
(Page 1 of 2) 

DATE COMPLETED: JULY 11, 1991 

DRILLING METHOD: 6 1/4" ID HSA 

CRA SUPERVISOR: R. HELD 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION 
ft AMSL 

REFERENCE ELEVATION (Top of Riser) 
GROUND SURFACE 

MONITOR 
INSTALLATION 

535.67 
5JJ.J 

SAMPLE 

[ppm] 

-2.5 

•5.0 

7.5 

-10.0 

12.5 

-15.0 

-17.5 

•20.0 

•22.5 

-25.0 

-27.5 

-30.0 

-32.5 

.Gravel roc! 
CL-CLAY, some silt, trace fine grained sand, 
trace gravel, soft, brown, wet 

ML—SILT, trace clay, very stiff, brown, 
moist 

CL-CLAY. little silt, very stiff, gray. 
moist 

ML—SILT, trace clay, stiff, gray, wet 

— little clay -
ML—SILT, trace^ clay, interbedded with fine 
sand seams 6" apart, light yellow brown 
SP—SAND, very fine grained, medium dense, 
dark gray to black, saturated 

— medium to coarse grained 

CL-CLAY, trace silt, very stiff, brown, 
moist 
ML-SILT, interbedded with saturated sand 
seams, brown, wet 

ML-SILT(TILL), little fine grained sand. 
occasional clay seam, hard, wet to dilatent 

5058 

504.5 

500.8 

CONCRETE SEAL 

CEMENT/ 
BENTONITE 
GROUT 

M "—CEMENT/ 
M BENTONITE 

GROUT 

1SS 

2SS 

3SS 

4SS 

6SS 

I 

14 

26 

13 0.9 

10 0.2 

14 12.E 

28 1.4 

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

GRAIN SIZE ANALYSIS C D WATER FOUND SZ STATIC WATER LEVEL X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN)" 

(L-05) 

PROJECT NAME: .NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CUENT: NEPERA, INC. 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: 

DATE COMPLETED: 

DRILLING METHOD: 

CRA SUPERVISOR: 

MW-25S-91 
(Page 2 of 2) 
JULY 11, 1991 

6 1/4 - ID HSA 

R.. HELD 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION It REMARKS PLEVATIONI 
f t AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

I [ppm] 

35.0 

-37.5 

-40.0 

-42.5 

-45.0 

-47.5 

-50.0 

-52.5 

-55.0 

-57.5 

-60.0 

-62.5 

-65.0 

END OF HOLE © 
NOTES: 

39.3 FT. BGS 494.0 

Stratigraphy for MW—25S taken from 

?ilot hole (MW-25Sa) which was augered 
o 39.3 f t BGS and grouted to ground 

surface. 
Installed MW-25S to a depth of 
28.0 ft BGS. 

i2'» 
BOREHOLE 

CEMENT/ 
BENTONITE 
GROUT 

7SS I 47 0.2 

8SS X >100 0.2 

SCREEN DETAILS; 
Screened Interval: 
23.0 to 28.0' BGS 

Length - 5 . 0 ' 
Diameter - 4 . 0 " 
Slot # 10 
Material -Plastic 
Sand pack interval: 
18.0 to 30.0' BGS 

Material - # 4 Quartzite 

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

GRAIN SIZE ANALYSIS C Z ^ WATER FOUND SZ STATIC WATER LEVEL 3E 

1 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

0.-06) 

PROJECT NAME: NEPERA - PLANT SITE 

. PROJECT NO.: 3697 

CLIENT: NEPERA. INC 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: MW-25D-91 
(Page 1 of 3) 

DATE COMPLETED: JULY 25, 1991 

DRILLING METHOD: 4 l /4" ID HSA 

CRA SUPERVISOR: R. FIELD 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION; 
ft AMSL 

REFERENCE ELEVATION (Top of Riser) 
GROUND SURFACE 

535.61 
5JJ.J 

MONITOR 
INSTALLATION 

SAMPLE 
N 
U 
M 
B 
E 

_B_ ippw»: 

-2.5 

-5.0 

7.5 

-10.0 

. -12.5 

-15.0 

-17.5 

-20.0 

22.5 

-25.0 

-27.5 

-30.0 

-32.5 

For stratigraphy see MW-25S 

519.0 

CONCRETE SEAL 

-4*# 
PVC CASNC 

•trt 
BOREHOLE 

-CEMENT/ 
BENT0N1TE 
GROUT 

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

GRAIN SIZE ANALYSIS C Z ^ WATER FOUND SZ STATIC WATER LEVEL 3E • 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-06) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA, INC. 

LOCATION: HARRIMAN, NY 

HOLE DESIGNATION: MW-25D-91 s~\ , 
(Page 2 of 3) l ) 

DATE COMPLETED: JULY 25. 1991 ' 

DRILUNG METHOD: 4 1/4" ID HSA 

CRA SUPERVISOR: R. HELD 
k 

STRATIGRAPHIC DESCRIPTION * REMARKS DEPTH 
ft BGS 

IELEVATION] 
ft AMSL 

r MONITOR 
INSTALLATION 

SAMPLE 

35.0 

•37.5 

40.0 

-42.5 

-45.0 

-47.5 

-50.0 

-52.5 

-55.0 

•57.5 

-60.0 

-62.5 

•65.0 

END OF OVERBURDEN HOLE O 47.7 FT. BGS 
435.6 

BOREHOLE 

-CEMENT/ 
BENTOMTE 
GROUT 

PVC CASING 

BENTOMTE 
PELLET SEAL 

5 . 9 * * 
BOREHOLE 

SAND PACK 

NX COREHOLE 

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

GRAIN SIZE ANALYSIS C Z ^ WATER FOUND SZ STATIC WATER LEVEL 3E 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 

PROJECT NAME: NEPERA PLANT - SITE HOLE DESIGNATION: 

PROJECT NO.; 

CLIENT: 

LOCATION: 

3697 

NEPERA, INC. 

HARRIMAN, NY 

DATE COMPLETED: 

DRILLING METHOD: 

CRA SUPERVISOR: 

(1-07) 

MW-25D-91 
(Page 3 of 3) 
JULY 25. 1991 

HSA / NX CORE 

R. HELD • 

DEPTH DESCRIPTION OF STRATA 

E 
L 
E 
V 
A 
T 
I 
0 
N 

MONITOR 
INSTALLATION 

CR 
OE 
RC 
EO 

V 
'. \E 

R 
Y 

WR 
AE 
TT 
EU 
RR 

N 

ft BGS f t AMSL 

- 47.5 

- 50.0 

- 52.5 

- 55.0 

-157.5 

- 60.0 

62.5 

- 65.0 

- 67.5 

70.0 

- 72.5 

- 75.0 

DOLOMITE(Wappingers Formation): dark 
gray, fine grained, crystalline, highly 
fractured 
— iron staining mineralization 
(© 50.0 ft BGS) 

435.6 

PVC CASING 

— rough weathered fracture 
— rough weathered fracture 
— rough weathered fracture 
— rough weathered fracture 
— rough weathered: fracture 

O 51.8 ft BGS' 
O 52.3 ft BGS 
O 52.5 ft BGS 
O 53:3 ft BGS 
O 53.6 ft BGS 

— calcite deposits and 1mm black healed 
fracture (O 51;4J and 51.8 ft BGS) 
— calcite deposits and 1mm' black healed 
fracture (© 55&;f t BGS) 
— high angle (60*) fracture 
(© 56.5 ft BGS) 
— calcite filled solution cavities 
(58.3 ft BGS) x 

- high angle, highly fractured zone, 
slightly weathered (61.4 to 62.4 ft BGS) 

50 

42 

PELLET SEAL 

90 87 

- slighly weathered fracture (O 67.9ft BGS) 

END OF HOLE © 7 0 . 3 FT. BGS 
463.0 

SAND PACK 

- 1 9 " » OPEN 
BOREHOLE 

100 87 

100 95 

MfflES; MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TA8LE 

3Z WATER FOUND JE STATIC WATER LEVEL NM - NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

0.-O8) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA. INC 

LOCATION: HARRIMAN, NY 

HOLE DESIGNATION: MW-26S-91 
(Page 1 of 2) 

DATE COMPLETED: JULY 26, 1991 

DRILLING METHOD: 6 1/4" ID HSA 

CRA SUPERVISOR: R. HELD 
b 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION * REMARKS MONITOR 
INSTALLATION 

REFERENCE ELEVATION (Top of Riser) 
GROUND SURFACE 

SAMPLE 

I 'ppm] 

2.5 

•5.0 

•7.5 

-10.0 

-12.5 

:15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

-32.5 

SM-SAND, fine to medium grained, little sil 
trace fine gravel, dense, brown, moist to 
wet 
- silt content decreases with depth 

CONCRETE SEAL 

BENTONITE 
PELLET SEAL 

GP-GRAVEL. fine to medium grained, little 
coarse grained sand, medium dense, dark gray,, 
saturated 
ML-SILT, trace day, very stiff, gray, wet to 
saturated (dilatent)  
CL-CLAY. trace silt, soft, gray, moist 

ML-SILT, trace clay, gray, wet to saturated 

ML/CL-SILT and CLAY, interbedded. soft to 
firm, gray, silt is wet, clay is moist 

SM-SAND, very fine grained, little silt, 
loose, gray, saturated 

ML-SILT, trace clay, stiff, gray, wet to 
saturated 

CEMENT/ 
BENTONITE 
GROUT 

^ 

1SS 

2SS 

31 0.8 

4 
11 1.5 

3SS 0.5 

4SS 

5SS 

6SS 

I 

I 

0.3 

0.2 

0.2 

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

GRAIN SIZE ANALYSIS C Z ^ WATER FOUND S STATIC WATER LEVEL 3E 

y 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-oe) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA. INC 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: MW-26S-91 
(Page 2 of 2) 

DATE COMPLETED: JULY 26, 1991 

DRILLING METHOD: 

CRA SUPERVISOR: 

6 1/4" ID HSA 

R. FIELD 

STRATIGRAPHIC DESCRIPTION * REMARKS DEPTH 
ft BGS 

ELEVATION 
ft AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

'pfi. 

-35.0 

-37.5 

-40U) 

42.5 

-45.0 

-47.5 

-50.0 

-52.5 

-55.0 

-57.5 

-60:0 

-62.5 

•65.0 

ML—SILT, interbedded with sandy day, some 
medium subongular gravel, hard.. gray, wet 

GP-GRAVEL. subrounded to subanguiar gravel, 
medium to coarse grained, trace fine grained 
sand, trace silt ana day, calcareous cement, 
very dense to extremely dense, brown sand 
ana gray gravel, blue gray to gray with depth 

END OF HOLE O 54.2 FT. BGS 
NOTES: 

1. Stratigrai 
pilot hoi 
to 54.2 ft'BGS and grouted to ground 
surface. 

2. Installed MW-26S to a depth of 
11.0 ft BGS. 

iphy for MW-26S taken from 
ile (MW— 26Sa) which was augered 

433.0 

466.8 

7SS >10C 0.2 

-12*# 
BOREHOf 

-CEUENT/ 
BENTONITE 
GROUT 

8SS I 73 0.2 

9SS S>10C 0.2 

»W 
10SS •100 0.2 

11SS •100 0.2 

SCREEN DETAILS; 
Screened Interval: 
6.0 to 11.0* BGS 

Length -5 .0 ' 
Diameter -4 .0" 
Slot # 10 
Material -Plastic 
Sand pack interval: 
4.0 to 12.0' BGS 

Material - # 4 Quartzite 

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

GRAIN SIZE ANALYSIS C 3 WATER FOUND SZ STATIC WATER LEVEL 3E 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-09) 

4 
PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA. INC 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: MW-26D-91 
(Page 1 of 9) 

DATE COMPLETED: AUGUST 2, 1991 

DRILLING METHOD: 

CRA SUPERVISOR: 

4 1/4" ID HSA 

R. FIELD 

SIKAIIGKAHHIC DESCRIPTION & REMARKS DEPTH 
ft BGS 

ELEVATION 
ft AMSL 

REFERENCE ELEVATION (top of Riser) 
GROUND SURFACE 

523.83 
521.2 

MONITOR 
INSTALLATION 

^SAMPLE 

-2.5 

5.0 

•7.5 

10.0 

-12.5 

-15.0 

17.5 

-20.0 

-22.5 

-25.0 

27.5 

-30.0 

-32.5 

For stratigraphy see MW-26S. 
-CONCRETE SEAL 

-CEMENT/ 
BENTONITE 
GROUT 

PVC CA9NG 

-r* 
PVC CASNG 

-CEMENT/ 
BENTONITE 
GROUT 

"®* BOREHOLE 

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

GRAIN SIZE ANALYSIS C 3 WATER FOUND SZ STATIC WATER LEVEL 3E 

. lj 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-09) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA. INC. 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: MW-26D-91 
(Page 2 of 9) 

DATE COMPLETED: AUGUST 2. 1991 

DRILLING METHOD: 4 1/4" ID HSA 

CRA SUPERVISOR: R. HELD 

STRATIGRAPHIC DESCRIPTION * REMARKS DEPTH 
ftBGS 

PLEVATION] 
ft AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

',Ptm. 

-35.0 

-37.5 

-40.0 

42.5 

-45.0 

-47.5 

-50.0 

-52.5 

-55.0 

•57.5 

-60.0 

-62.5 

-65.0 

i 

I 

! 
) 

* 
i 

I 
I 

si 

a 

I 
\ 
\ 

I S 

i 
1 
1 

PVC CA9NC 

CEMENT/ 
BENT0N1TE 
GROUT 

pvc CASMC 

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

GRAIN SIZE ANALYSIS C Z ^ WATER FOUND SZ STATIC WATER LEVEL SE' 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

0.-09) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA, INC. 

LOCATION: HARRIMAN, NY 

HOLE DESIGNATION: MW-26D-91 
(Page 3 of 9) > 

DATE COMPLETED: AUGUST 2, 1991 

DRILLING METHOD: 

CRA SUPERVISOR: 

4 1/4* ID HSA 

R. HELD 
W 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION A* REMARKS PLEVATION 
ft AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

1 [ppn>; 

•67.5 

-70.0 

72.5 

-75.0 

-77.5 

-80.0 

-82.5 

-85.0 

•87.5 

90.0 

-92.5 

-95.0 

-97.5 

I 
i 
i 

Y 

BOREHOLE 

-2"# 
PVC CASING 

-CEMENT/ 
BENTONITE 
GROUT 

1. ! 

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

GRAIN SIZE ANALYSIS C Z ^ WATER FOUND S Z STATIC WATER LEVEL 3E 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(1-09) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA, INC 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: MW-26D-91 
(Page * of 9) 

DATE COMPLETED: AUGUST 2. 1991 

DRILLING METHOD: 4 1/4" ID HSA 

CRA SUPERVISOR: R. HELD 

S/KA'lttiRAPHIC DESCRIPTION & REMARK& lELEVATION] 
ft AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

1 ppm! 

END OF OVERBURDEN HOLE O 110.5 FT. BGS 
410.6 

BOREHOLE 

-CEMENT/ 
BENTONITE 
GROUT 

-4 '# 
PVC CASINO 

X 

PVC CASNG 

BENTONITE 
PELLET SEAL 

- 1 9 * » 
BOREHOLE 

-SAND PACK 

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

GRAIN SIZE ANALYSIS C 3 WATER FOUND SZ STATIC WATER LEVEL 3E 



STRATIGRAPHIC AND INSTRUMENTATION LOG <u-10> 
(BEDROCK) 

PROJECT NAME: NEPERA PLANT - SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA, INC. DRILLING METHOD: HSA / NX CORE 

LOCATION: HARRIMAN, NY CRA SUPERVISOR: R. HELD 

HOLE DESIGNATION: MW-26D-91 s 
(Poge 5 of 9) ; 

DATE COMPLETED: AUGUST 2. 1991 

• 

DEPTH DESCRIPTION OF STRATA 

E 
L 
E 
V 
A 
T 
I 
O 
N 

MONITOR 
INSTALLATION 

CR 
OE-

:RC 
:;EO; 

v 
E 
R 
Y 

R 
0 
0 

WR 
AE 
TT 
EU 
RR 

N 

ft BGS ft. AMSL % 55 

-110.0 

-112.5 

-115.0 

• 117.5 

-120.0 

122.5 

-125.0 

127.5 

-130.0 

-132.5 

-135.0 

137.5 

DOLOMITE(Wappingers Formation): dark 
gray, fine grained 
- highly fractured (110.5 to 117.0 ft BGS) 

- veins of calcite throughout, slight 
staining (114.8 to 117.0 ft BGS) 

- slightly weathered iron stained 
fracturers (O 118.0. 119.0. 120.0 and 
120.5 ft BGS) 

- solution cavity (121.2 ft BGS) 

- calcite lined fracture, 40* angle 
(122.5 and 124.0 ft BGS) 

410.7 

S ^ — « " • 

- fracture (O 128.4 ft BGS) 
- fracture (O 129.0 ft BGS) 

- fracture (O 133.5 ft BGS) 

BOREHOLE 

-CEMENT/ 
BENTONTrE 
GROUT 

2*# 
PVC CA9NC 

4'# 
PVC CASNC 

BENTONITE 
PELLET SEAL 

100 

100 

100 

-SAND PACK 

-19'# 
BOREHOLE 

100 

100 

100 
-WELL SCREEN 

33 

83 

97 

47 

\ I \ 

. 

100 

100 

100 100 

.1 

::i 

HOES MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
SZ WATER FOUND 3C STATIC WATER LEVEL NM - NOT MEASURED 



.STRATIGRAFHIC AND INSTRUMENTATION LOG 
(BEDROCK) 

PROJECT NAME: NEPERA PLANT - SITE HOLE DESIGNATION: 

PROJECT NO.: 

CUENT: 

LOCATION: 

3697 

NEPERA, INC. 

HARRIMAN. NY 

DATE COMPLETED: 

DRILLING METHOD: 

CRA SUPERVISOR: 

(L-IO) 

M W - T 2 6 D - 9 1 
(Page 6 of 9) 
AUGUST 2, 1991 

HSA / NX CORE 

R. FIELD 

DEPTH DESCRIPTION OF STRATA 

E 
L 
E 
V 
A 
T 
I 
0 
N 

MONITOR 
INSTALLATION 

eft 
OE 
RC 
EO 

V 
E 
R 
Y 

R 
0 
D i 

ft BGS f t AMSL % 

V 140.0 

•142.5 

•145.0 

•147.5 

-150.0 

-152.5 

•155.0 

•157.5 

-160.0 

-162.5 

-165.0 

-167.5 

- fracture (O 144.3 ft BGS) 

- fracture (O 146.0 ft BGS) 

BOREHOLE 

100 100 100 

-WELL SCREEN 

— fracture 
— fracture 
— fracture 
— fracture 
— fracture 
— fracture 
— fracture 
— fracture 

© 147.9 ft BGS) 
O 148.4 ft BGS) 
O 148.6 ft BGS) 
© 148.8 ft BGS) 
© 149.0 ft BGS) 
© 149.5 ft BGS) 
© 149.9 ft BGS) 
O 151.0 ft BGS) 

- trace disseminated pvfite (unweathered) 
(153.0 to 154.5 ft BGSJ 

— high angle, highly fractured zone 
(162.0 to 162.5 ft BGS) 

- high angle fracture (© 167.5 ft BGS) 

-SAND PACK 

NX COREHOLE 100 93 100 

100 88 100 

CEMENT/ 
BENTONnE 
GROUT 

77 97 100 

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

3Z WATER FOUND 3t STATIC WATER LEVEL NM— NOT MEASURED 



STRATTGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 

PROJECT NAME: NEPERA PLANT - SITE HOLE DESIGNATION: 

PROJECT NO.: 3697 DATE COMPLETED: 

CLIENT: NEPERA, INC. DRILLING METHOD: 

LOCATION: HARRIMAN, NY CRA SUPERVISOR: 

(L-IO) 

MW^-26D-91 
(Page 7 of 9) 
AUGUST 2. 1991 

HSA / NX COR| 

R. FIELD • 

DEPTH DESCRIPTION OF STRATA 

,,E 
L 
E 
V 
A 
T 
I 
0 
N 

MONITOR 
INSTALLATION 

CR 
OE 
RC 
EO 

V 
E 
R 
Y 

I! 
ft BGS ft. AMSL 

h 170.0 

172.5 

•175.0 

•177.5 

180.0 

-182.5 

-185.0 

-187.5 

-190.0 

-192.5 

-195.0 

-197.5 

- high angle fracture (O 170.0 ft BGS) 

- high angle fracture (O 173.6 ft BGS) 

- becomes light gray 
- high angle fracture (O 175.6 ft BGS) 

- high angle fracture, calcite filled 
vugs (O 183.0 ft BGS) 
- high angle fracture (O 184.2 ft BGS) 

- high angle fracture (O 185.8 ft BGS) 

- high angle fracture (O 187.4 ft BGS) 

— becomes dark gray 
— calcite deposits in fracture 
( • 196.3 ft. BGS) 
— calcite deposits in fracture 

« • -CEMENT/ 
• " BENTONITE 

GROUT 

3*» 
NX COREHOLE 

10 100 

11 100 

12 100 

IJ 
100 100 

92 100 

92 100 

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

3Z WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED 



STRATIGSAFHIC AND INSTRUMENTATION LOG 
(BEDROCK) 

PROJECT NAME: NEPERA PLANT - SITE 

PROJECT NO.: 3 6 9 7 

CLIENT: NEPERA. INC. DRILLING METHOD 

LOCATION: HARRIMAN. NY CRA SUPERVISOR: 

(L-IO) 

HOLE DESIGNATION: MW-26D-91 _ 
(Page 8 of 9) 

DATE COMPLETED: AUGUST 2. 1991 

HSA / NX CORE 

R. HELD 

DEPTH DESCRIPTION OF STRATA 

E 
L 
E 
V 
A 
T 
I 
O 
N 

MONITOR 
INSTALLATION 

CR 
OE 
RC 
EO 

V 
• E 

R 
Y 

WR 
AE 
TT 
EU 
RR 

N 

ft BGS f t AMSL 55 J5 

•200.0 

-202.5 

-205.0 

-207.5 

-210.0 

-212.5 

-215.0 

-217.5 

-220.0 

-222.5 

-225.0 

-227.5 

- light gray, fine grained, pyrite deposits 
and calcite filled vugs (O 201.0 ft BGS) 

- highly fractured (204.7 to 205.3 ft BGS) 

— calcite healed fracture and large 
vug (O 215.0 ft BGS) 

-3*« 
NX COREHCLE 13 100 92 100 

-CEMENT/ 
BENT0N1TE 
GROUT 

14 100 98 100 

15 100 100 100 

16 100 100 ZP 

WOES; MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

SZ WATER FOUND 3E STATIC WATER LEVEL NM - NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATION LOG (L",0) 

(BEDROCK) 

PROJECT NAME: NEPERA PLANT - SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA. INC. DRILLING METHOD: HSA / NX CORE 

LOCATION: HARRIMAN, NY CRA SUPERVISOR: R. FIELD 

HOLE DESIGNATION: M W - 2 6 D - 9 1 ' 
(Page 9 of 9) 

DATE COMPLETED: AUGUST 2, 1991 

DEPTH DESCRIPTION OF STRATA 

E 
L 
e 
V 
A 
T-
I 
0 
N 

MONITOR 
INSTALLATION 

CR 
OE 
RC 
EO 

V 
E 
R 
Y 

8 
WR 
AE 
TT 
EU 
RR 

N u 
n 
Lj 

n 
I ! 
71 

ft BGS f t AMSL 

230.0 

232.5 

-235.0 

•237.5 

-240.0 

-242.5 

245.0 

-247.5 

-250.0 

252.5 

-255.0 

-257.5 

END OF HOLE O 243.5 FT. BGS 
277.7 

NX COREHOU 
17 100 

-CEMENT/ 
BENTONITE 
GROUT 

18 100 

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

SZ WATER FOUND 2T STATIC WATER LEVEL NM - NOT MEASURED 

95 

100 

100 

100v 

r" 

i s 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-11) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA, INC 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: MW-27S-91 
(Page 1 of 2) 

DATE COMPLETED: JULY 26. 1991 

DRILLING METHOD: 6 1/4" ID HSA 

CRA SUPERVISOR: R. FIELD 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS 

REFERENCE ELEVATION (Top of Riser) 
GROUND SURFACE 

ELEVATION! 
ft AMSL 

535.78 
533.8 

MONITOR 
INSTALLATION 

SAMPLE 

[ppm] 

-2.S 

•5.0 

7.5 

-10.0 

•12.5 

-15.0 

-17.5 

•20.0 

•22.5 

•25.0 

-27.5 

-30.0 

-32.5 

For stratigraphy see stratigraphic log 
MW—27D. ' 

516.9 

\ jfljf CONCRETE SEAL 

-12*» 
BOREHOLE 

-CEMENT/ 
BENTONITE 
GROUT 

-IT* 
PVC CASN6 

BENTOMTE 
PELLET SEAL 

-SAND PACK 

-WOL SCREEN 

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

GRAIN SIZE ANALYSIS C 3 WATER FOUND S STATIC WATER LEVEL 3E 



STRATIGRAFHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-11) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA. INC. 

LOCATION: HARRIMAN, NY 

HOLE DESIGNATION: MW-27S-91 S~\ 
(Page 2 of 2) > ; 

DATE COMPLETED: JULY 26, 1991 

DRILUNG METHOD: 6 1/4" ID HSA 

CRA SUPERVISOR: R. HELD 
4 

STRAT1GRAPHIC DESCRIPTION * REMARKS DEPTH 
ft BGS 

(ELEVATION 
ft AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

i 
35.0 

• 37.5 

•40.0 

-42.5 

•45.0 

- 47.5 

-50.0 

-52.5 

-55.0 

-57.5 

60.0 

•62.5 

-65.0 

END OF HOLE O 39.0 FT. BGS 494.8 

WELL SCREEN 

BOREHOLE 

SAND PACK 

SCREEN DETAILS; 
Screened Interval: 
30.0 to 35.0' BGS 

Length -5.0* 
Diameter -4 .0" 
Slot # 10 
Material -Plastic 
Sand pack Interval: 
24.0 to 39.0* BGS 

Material - # 4 Quartzite 

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

GRAIN SIZE ANALYSIS C D WATER FOUND SZ STATIC WATER LEVEL 3E :;i 

,A 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-12) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA. INC 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: MW-270-91 
(Page 1 of 4) 

DATE COMPLETED: JULY 27. 1991 

DRILLING METHOD: 4 1/4* ID HSA 

CRA SUPERVISOR: R. HELD 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION * REMARKS 

REFERENCE ELEVATION (Top of Riser) 
GROUND SURFACE 

ELEVATIOM 
ft AMSL 

535.26 
533.7 

MONITOR 
INSTALLATION 

SAMPLE 

I 'ppmj 

•2.5 

•5.0. 

•7.5 

•10.0 

-12.5 

M5.0 

•17.5 

-20.0 

-22.5 

•25.0 

27.5 

-30.0 

-32.5 

SM-SAND. fine grained, little silt, trace 
cobbles, medium dense, brown, moist 

ML-SILT, little very fine grained sand, very 
\stiff. brown, mottled, moist / 

SP-SAND, fine grained..trace silt, medium 
dense, brown with gold specs, moist 

ML-SILT, interbedded with clay seams and sand 
lenses, firm to hard, brown, moist to wet 

- becomes gray 

528.9 
528.1 

5257 

S18.7 
= 1 

SM-SANO, wry fine grained, little silt, loose, 
•\gray, saturated . /• 

SP-SAND. very fine to fine grained, trace 
silt, loose to dense, dark gray, saturated 

508.2 

507.2 

CRETE SEAL 

-4 '« 
PVC CASNC 

-CEMENT/ 
BENTONITE 
GROUT 

1SS 

2SS 

21 

21 

3SS 32 

4SS 

5SS E 

6SS 

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

GRAIN SIZE ANALYSIS C Z ^ WATER FOUND SZ STATIC WATER LEVEL X 

file:///stiff
file://�/gray


STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-12) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA, INC. 

LOCATION: HARRIMAN, NY 

HOLE DESIGNATION: MW-27D-91 
(Page 2 of 4) 

DATE COMPLETED: JULY 27, 1991 

DRILLING METHOD: 4 1 /4 ' ID HSA 

CRA SUPERVISOR: R. HELD 
• 

DEPTH 
ft BGS 

SIKAIIUNAFHIC DESCRIPTION * REMARKS ELEVATION 
ft AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

! 

-35.0 

•37.5 

-40.0 

-42.5 

-45.0 

-47.5 

-50.0 

-52.5 

-55.0 

-57.5 

-60.0 

-62.5 

-65.0 

ML—SILT(TILL), some fine, grained subrounded to 
subangular gravel, little fine grained sand, 
trace to little clay, very dense, gray, moist 

495.7 

-4U 
PVC CASINO 

[ • CEMENT/ 
3 BENTONITi BENTONITE 

GROUT 

BOREHOLE 

7SS. 

8SS I 

37 0.4 

64 0.3 

I 

T 

9SS I >10C -

loss z >10C 0.4 
[] 

11SS I >10C -

12SS •IOC -

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

GRAIN SIZE ANALYSIS d D WATER FOUND 3Z STATIC WATER LEVEL X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-12) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA, INC 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: MW-27D-91 
T,,, (Page 3 of 4) 

DATE COMPLETED: JULY 27, 1991 

DRILLING METHOD: 4 1/4" ID HSA 

CRA SUPERVISOR: R. FIELD 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION * REMARKS (ELEVATION] 
ft AMSL 

MONITOR 
INSTALLATION 

m—| 
E 
i 

SAMPLE 

-67.5 

•70.0 

•72.5 

-75.0 

-77.5 

•80.0 

-82.5 

-85.0 

•87.5 

90.0 

-92.5 

-95.0 

-97.5 

END OF OVERBURDEN HOLE O 74.0 FT. BGS 459.7 

K 

PVC CASING 

CEMENT/ 
BENTONITE 
GROUT 

BOREHOLE 

BENTONITE 
PELLET SEAL 

-9.9*0 
BOREHOLE 

-SAND PACK 

-3.9*#0PEN 
BOREHOLE 

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

GRAIN SIZE ANALYSIS. C D WATER FOUND SZ STATIC WATER LEVEL 3E-



PROJECT NAME: 

PROJECT NO.: 

CLIENT: 

LOCATION: 

STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 

NEPERA - PLANT SITE HOLE DESIGNATION: 

3697 

NEPERA. INC. 

HARRIMAN, NY 

DATE COMPLETED: 

DRILLING METHOD: 

CRA SUPERVISOR: 

0--13) 

MW-27D-91 
(Page 4 of 4) 

JULY 27, 1991 

HSA / NX CORE 

R. HELD 
k '! 1 

U DEPTH DESCRIPTION OF STRATA 

E 
L. 
E 
V 
A 
T 
I 
0 
N 

MONITOR 
INSTALLATION 

CR 
OE 
RC 
EO 

V 
E 
R 
Y 

WR 
AE 
TT 
EU 
RR 
. N 

ft BGS f t AMSL % 

- 72.5 

- 75.0 

77.5 

- 80.0 

- 82.5 

• 85.0 

- 87.5 

- 90.0 

- 92.5 

• 95.0 

• 97.5 

-100.0 

DOLOMITE(Wappingers Formation): gray, 
fine grained 
— weathered, rough:and irregular surfaced 
fracture (O 74.5 ft BGS) 
- high angle fracture ( • 75.0 ft BGS) 
- high angle fracture (O 75.5 ft BGS) 
- high angle fracture (O 76.5 ft BGS) 
— weathered, rough and irregular surfaced 
fracture (O 76.8 ft BGS) 
— weathered, rough and irregular surfaced 
frocture (O 77.2 ft BGS) 
— weathered, rough and irregular surfaced 
fracture (O 77.8 ft BGS) 
- fracture (O 79.8 ft BGS) 
- fracture (© 80.2 ft BGS) 
- fracture (O 81.2 ft BGS) 
- high angle fracture (O 81.6 
— high angle fracture ihO 82.6 
— high angle fracture I,© 84.1 
- high angle fracture I,© 84.5 
- high angle fracture !,© 85.0 
— high angle fracture i(© 85.9 
- high angle fracture (,© 86.6 
— high angle fracture I,© 87.6 
— high angle fracture (© 88.3 
- irregular surfaced fracture 
(O 89.3 ft BGS) 
— irregular surfaced fracture 
(© 90.4 ft BGS) 
— irregular surfaced fracture 
(© 90.3 ft BGS) 

459.7 

ft BGS 
ft BGS' 
ft BGS' 
ft BGS' 
ft BGS 
ft BGS 
ft BGS 
ft BGS 
ft BGS 

t 

irregular surfaced fracture (O 96.3 ft 
weathered calcite fracture (o 93.7 ft 
(1cm) calcite filled vug (© 94.0 ft 
weathered calcite fracture (© 94.2 ft 
high angle fracture (© 95.7 ft BGS 
high angle fracture- (© 96.0 ft BGS 
high angle fracture (© 97.6 ft BGS! 

BGS) 
BGS) 
BGS) 
BGS) 

END OF HOLE O 99 FT. BGS 

434.7 

-CEMENT/ 
BEN TOM IE 
GROUT 

-4,'* 
PVC CASNG 

-8-» 
BOREHOLE 

BENTONJTE 
PELLET SEAL 

BOREHOLE 

SAND PACK 

n 

80 87 

96 81 • 

- ! « ' • OPEN 
BOREHOLE 

LJ 

100 80 

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

SZ WATER FOUND Z STATIC WATER LEVEL NM - NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-U) 

PROJECT NAME: NEPERA - PUNT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA. INC 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: MW-27D-92 
(Page 1 of 5) 

DATE COMPLETED: APRIL 15. 1992 

DRILLING METHOD: MUD ROTARY / AIR 

CRA SUPERVISOR: B. WELSEK 

STRATIGRAPHIC DESCRIPTION * REMARKS DEPTH 
ft BGS 

lELEVATIONj 
ft AMSL 

REFERENCE ELEVATION (Top of Riser) 
GROUND SURFACE 

536.20 
533.7 

MONITOR 
INSTALLATION 

SAMPLE 

'.Wri, 

2.5 

•S.0 

7.5 

10.0 

12.5 

15.0 

17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

-32.5 

For overburden stralgraphy see log MW-27D 
NOTES: 

1. MW-27D-92 replaces MW-27D-91 
which became blocked. 

M 

1 

t, 

PVC PIPE 

-10"# 
BOREHOLE 

CEMENT/ 
BENTONITE 
GROUT 

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

CHEMICAL ANALYSIS C Z ^ WATER FOUND S STATIC WATER LEVEL 3E 



STRATIGRAPHIC AND INSTRUMENTATION LOG <L-U> 
(OVERBURDEN) 

PROJECT NAME: NEPERA - PLANT SITE HOLE DESIGNATION: M W - 2 7 D - 9 2 
(Poge 2 of 5) 

PROJECT NO.: 3697 DATE COMPLETED: APRIL 15. 1992 I 

CLIENT: NEPERA. INC. DRILLING METHOD: MUD ROTARY / AIR 

LOCATION: HARRIMAN. NY CRA SUPERVISOR: 8. WELSEK 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION 
ft AMSL 

MONITOR 
INSTALLATION 

SAMPLE DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION 
ft AMSL 

MONITOR 
INSTALLATION N 

U 
M 

s 
T 
A I 0 

V 
A 

N 
U 
M 

s 
T 
A I 0 

V 
A 

B T L 
E 

, R 
E 

E [ppm] 

s . 

•35 .0 
8"# 

• PWS RPE 

•37.5 
i 

i 
i 
i i 

•40 .0 

i 

J 
1 

i 
I \ 

i 
I 

-42 .5 ! 
! 
: 

\ 

s 3 — 1 0 ' » 

•45 .0 1 

I 
BOREHOLE 

\ 
j 

- 47 .5 ! i 
1 

[ 

| 
- 50 .0 

| 

\ 
i " CEMENT/ 
» BENTON1TE 
] GROUT • : 

\ 
i " CEMENT/ 
» BENTON1TE 
] GROUT 

-52 .5 
i 
! 

I 
i 

-55 .0 5 : 
j -

-57 .5 
• 

J 

j 

! 
- 60 .0 i i 

! 

1 

i. 
! 
i 

-62 .5 ! 

i i 
i 

-65 .0 
• 

\ 

j 

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

CHEMICAL ANALYSIS C Z ^ WATER FOUND SZ STATIC WATER LEVEL X 

• 

. .1 

:A 

2, i 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-14) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA. INC 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: MW-27D-92 
(Page 3 of 5) 

DATE COMPLETED: APRIL 15, 1992 

DRILLING METHOD: MUD ROTARY / AIR 

CRA SUPERVISOR: B. WELSEK 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION] 
ft AMSL 

MONITOR 
INSTALLATION 

SAMPLE 
o 
v 
A 

ssrL 

•67.5 

-70.0 

-72.5 

-75.0 

-77.5 

•80.0 

82.5 

-85.0 

-87.5 

-90.0 

-92.5 

•95.0 

-97.5 

\BEDROCK 464.2 

END OF OVERBURDEN HOLE O 69.5 FT. BGS 

i 

-8*# 
PVC PIPE 

-CEMENT/ 
BENTOWTE 
GROUT 

10T# 
BOREHOLE 

-BENTOMTE 
PELLET SEAL 

- 8 " # 
BOREHOLE 

V 

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

CHEMICAL ANALYSIS C D WATER FOUND SZ STATIC WATER LEVEL .X 

file:///BEDROCK


STRATIGRAPHIC AND INSTRUMENTATION LOG «-"> 
(BEDROCK) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO,: 3697 

CLIENT: NEPERA. INC. DRILLING METHOD: MUD ROTARY / AIR 

LOCATION: HARWMAN. NY CRA SUPERVISOR: B. WELSEK 

HOLE DESIGNATION: MW-27D-92 
(Page 4 of 5) 

DATE COMPLETED: APRIL 15, 1992 

r\ i 

. 

DEPTH DESCRIPTION OF STRATA 

E 
L 
E 
V 
A 
T 
I 
0 
N 

MONITOR 
INSTALLATION 

CR 
OE 
RC 
EO 

V 
E 
R 
Y 

I! 
ft BGS f t AMSL J5 % 

• 67.5 

70.0 

- 72.5 

- 75.0 

- 77.5 

- 80.0 

• 82.5 

- 85.0 

87.5 

90.0 

- 92.5 

95.0 

Overburden 

For bedrock stratigraphy see log MW-27D 
464.2 

PVC PIPE 

• CEMENT/ 
BENTONITE 
GROUT 

io"# 
BOREHOLE 

h BENTONITE PELLET 
SEAL 

-6*# 
BOREHOLE 

T 

t r 
V 

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

2 WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATION LOG <L~15) 

(BEDROCK) 
PROJECT NAME: NEPERA - PLANT SITE ' HOLE DESIGNATION: MW-270-92 

(Page 5 of 5) 
PROJECT NO.: 3697 DATE COMPLETED: APRIL 15. 1992 

CLIENT: NEPERA. INC. - - DRILUNG METHOD: MUD ROTARY / AIR 

LOCATION: HARRIMAN, NY CRA SUPERVISOR: B. WELSEK 

DEPTH DESCRIPTION OF STRATA 

E 
L 
E 
V 
A 
T 
1 
0 
N 

MONITOR 
INSTALLATION 

SI 
EN 
OT 
RE 
OR 
CV 
KA 

L 

RN 
W 
NM 

B 
E 
R 

CR 
OE 
RC 
EO 

V 
E 
R 
Y 

R 
0 
0 

WR 
AE 
TT 
EU 
RR 

N 

ft BGS ft. AMSL % % 55 

- 97.5 

-100.0 

434.7 

«*# 
BOREHOLE 

• 
- 97.5 

-100.0 
END OF HOLE O 99 FT. BGS 434.7 

-102.5 

-105.0 

-107.5 

-110.0 

-112.5 

-115.0 

-117.5 

•120.0 

-122.5 

-125.0 

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

2 WATER FOUND 3E STATIC WATER LEVEL NM - NOT MEASURED 
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STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-Ol) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA. INC. 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: 

DATE COMPLETED: 

DRILLING METHOD: 

CRA SUPERVISOR: 

PZ-1 
(Page 2 of 2) 
JULY 15, 1991 

4 1/4" ID HSA 

R. FIELD 
• 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATIONJ 
ft AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

35.0 

-37.5 

40.0 

-42.5 

45.0 

-47.5 

-50.0 

^52.5 

-55.0 

•57.5 

-60.0 

-62.5 

-65.0 

END OF HOLE © 35.0 FT. BGS 
NOTES: 

1. Installed PZ-1 to a depth of 
32.0 ft BGS. 

S07.5 

-SAND PACK 
-trt 

BOREHOLE 

SCREEN DETAILS: 
Screened Interval: 
27.0 to 32.0* BGS 

Length - 5 . 0 ' 
Diameter - 2 . 0 " 
Slot # 10 
Material -Plastic 
Sand pack interval: 

24.0 to 35.0' BGS 
Material - # 4 Quartzite 

7SS I 81 

r 

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

GRAIN SIZE ANALYSIS d ) WATER FOUND SZ STATIC WATER LEVEL X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

<L-02) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CUENT: NEPERA. INC. 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: PZ-2 
(Page 1 of 2) 

DATE COMPLETED: JULY 9, 991 

DRILUNG METHOD: 4 1/4" ID HSA 

CRA SUPERVISOR: R. HELD 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION] 
ft AMSL 

REFERENCE ELEVATION (Top of Riser) 
GROUND SURFACE 

532.54 
532.9 

MONITOR 
INSTALLATION 

SAMPLE 

I [ppm] 

-2.5 

-5.0 

-7.5 

•10.0 

-12.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

• 27.5 

-30.0 

-32.5 

"\ Asphalt J 
SM-SAND(FILL), some silt and gravel, dark . 

\brown . j _ / 
-i ML—SILT(FILL), some very fine grained sand, r 
\ trace clay, medium dense to extremely dense,/ 
\gray. moist / 
SM-SAND, very fine grained, little silt. 
gray to greenish gray,:moist 

- medium grained;gravel seam, black (9.5 to 
9.8 ft BGS) 

- fine grained SP-SAND seam, gray (18.0 to 
18.5 ft BGS) 

SM—SAND, fine to medium grained, some silt, 
some gravel, trace clay, calcareous cement, 
extremely dense, brown to gray, moist to wet 

511.9 

W~ 
ROAD BOX 

CONCRETE SEAL 

-8"# 
BOREHOLE 

-r* 
PVC CASING 

-CEMENT/ 
BENTONITE 
GROUT 

1SS 

2SS 

3SS 

4SS 

I 

I 

18 2.1 

14 0.3 

14 0.3 

28 0.3 

5SS 

6SS 

0.3 

0.3 

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

GRAIN SIZE ANALYSIS d D WATER FOUND 2 STATIC WATER LEVEL 3E 

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


STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA, INC. 

LOCATION: HARRIMAN, NY 

HOLE DESIGNATION: 

DATE COMPLETED: 

DRILLING METHOD: 

CRA SUPERVISOR: 

(L-02) 

PZ-2 
(Page 2 of 2) 
JULY 9, 991 

4 1/4" ID HSA 

R. HELD 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION * REMARKS [ELEVATION! 
f t AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

[ppm] 

-35.0 

37.5 

-40.0 

-42.5 

-45.0 

-47.5 

50.0 

•52.5 

-55.0 

-57.5 

-60.0 

-62.5 

-65.0 

SM—SAND, fine grained, trace silt, trace 
gravel, trace white calcareous cement, 
extremely dense, dark gray to black, wet 

clay lense, wet 

— fine grained sand seam, black, saturated 

END OF HOLE 9 55.3 FT. BGS 
NOTES: 

1. Installed PZ-2 to a depth of 
53.0 ft BGS. 

477.6 

CEMENT/ 
BENTONITE 
GROUT 

_L 

BENTONITE 
PELLET SEAL 

-B't 
BOREHOLE 

-SAND PACK 

-WELL SCREEN 

SCREEN DETAILS: 
Screened Interval: 
48.0 to 53.0* BGS 

Length -5 .0 ' 
Diameter - 2 . 0 " 
Slot # 10 
Material -Plastic 
Sand pack interval: 

43.0 to 55.3* BGS 
Material - # 4 Quartzite 

7SS I >10C 0.3 

E >10C 0.3 

9SS S > 1 0 0 

10SS S > 1 0 0 0.2 

12SS 
X- 00 

>100 

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

GRAIN SIZE ANALYSIS C D WATER FOUND SZ STATIC WATER LEVEL 3 E 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-03) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA, INC. 

LOCATJON: HARRIMAN. NY 

HOLE DESIGNATION: P Z - 3 
(Page 1 of 2) 

DATE COMPLETED: JULY 22. 1991 

DRILUNG METHOD: 4 1/4" ID HSA 

CRA SUPERVISOR: R. FIELD 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS (ELEVATION; 
ft AMSL 

REFERENCE ELEVATION (Top of Riser) 
GROUND SURFACE 

526.17 
526.5 

MONITOR 
INSTALLATION 

SAMPLE 

I [ppm! 

•% Asphalt 
\Class 5 gravel 

526.0 -ROAD BOX 

•2.5 

•5.0 

7.5 

•10.0 

-12.5 

• 15.0 

•17.5 

-20.0 

-22.5 

•25.0 

•27.5 

-30.0 

-32.5 

ML-SILT, trace vary fine grained sand, very 
stiff, interbedded white and black color, 
moist 

CL—CLAY, some silt, firm, brown to black, 
wet / 

ML—SILT, trace clay, very stiff, gray, wet 

CL—CLAY, some silt, soft, gray, wet 

ML—SILT, trace clay, very stiff, gray, saturated 

SP—SAND, fine to medium grained, little fine 
-\qravel. medium dense, gray, saturated /• 

GP—GRAVEL, fine grained, some fine to medium 
grained sand, little silt, trace clay, very 
dense, saturated 

520.5 
519.3 

516.6 

513.5 

509.5 

5055 

501.5 

500.5 

m*—i 

-CONCRETE SEAL 

8 > 
BOREHOLE 

m • CEMENT/ 
* • BENTONITE 

GROUT 

-2*# 
PVC CASING 

SP—SAND; medium grained, trace silt, extremely 
dense, dark gray to black, saturated 

4955 

BENTONITE 
PELLET SEAL 

-SAND PACK 

-WELL SCREEN 

1SS 

2SS 

3SS 

4SS 

5SS 

6SS 

17 1.5 

0.3 

24 2.5 

0.3 

21 

51 1.5 

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

GRAIN SIZE ANALYSIS C I D WATER FOUND 3Z STATIC WATER LEVEL ySL 

file://-/qravel


STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(L-fcS) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA. INC. 

LOCATION: HARRIMAN, NY 

HOLE DESIGNATION: PZ -3 
(Page 2 of 2) 

DATE COMPLETED: JULY ,22, 1991 

DRILLING METHOD: 4 1/4" ID HSA 

CRA SUPERVISOR: R. HELD 
k 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS (ELEVATION) 
ft AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

I [ppny 

35.0 

37.5 

-40.0 

-42.5 

-45.0 

-47.5 

50.0 

52.5 

-55.0 

-57.5 

-60.0 

•62.5 

-65.0 

SM-SAND, fine grained, little silt, trace 
fine gravel, extremely dense, wet to saturated 

439.5 

END OF HOLE © 57.0 FT. BGS 
NOTES: 

1. Stratigraphy for PZ—3 taken from 

?iilot hole (PZ—3a) which was augered 
o 57.0 ft BGS and grouted to ground 

surface. 
2. Installed PZ-3 to a depth of 

35.0 ft BGS. 

469.5 

-SAND PACK 

-WELL SCREEN 

-CEMENT/ 
BENTONITE 
GROUT 

SCREEN DETAILS: 
Screened Interval: 

30.0 to 35.0* BGS 
Length -5.0* 
Diameter -2 .0" 
Slot # 10 
Material -Plastic 
Sand pack interval: 
27.0 to 35.3* BGS 

Material -§ 4 Quartzite 

7SS: ^ > 1 0 0 0.3 

8SS ^ > 1 0 0 0.3 

9SS S>10C 0.3 

10SSS>10C 

! i 

0 . 3 ^ ^ 

11SS •10C 0.3 

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

GRAIN SIZE ANALYSIS C Z ^ WATER FOUND 5Z STATIC WATER LEVEL 3E 



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-04) 
(OVERBURDEN) 

PROJECT NAME: NEPERA - PLANT SITE HOLE DESIGNATION: PZ-4 
. (Page 1 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 
ft BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION 
ft AMSL 

MONITOR 
INSTALLATION 

SAMPLE DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION 
ft AMSL 

MONITOR 
INSTALLATION N 

• U 
M 
B 

s 
T 
A 
T 

V 
A 
L 

H 
N 
u 

REFERENCE ELEVATION (Top of Riser) 534.90 fll 

N 
• U 

M 
B 

s 
T 
A 
T 

V 
A 
L 

H 
N 
u 

REFERENCE ELEVATION (Top of Riser) 534.90 fll 

N 
• U 

M 
B 

s 
T 
A 
T 

V 
A 
L 

H 
N 
u 

GROUND SURFACE 532.3 °B tl E 
R _ 

E U 
E [Ppm] 

SP-SAND(FIUA some silt, little fine to 
medium gravel, brown, dry 1 si 

• CONCRETE SEAL 

-2.5 
529.3 

£9 1 SM-SAND(FILL), fine to medium grained, some 529.3 1 v silt, trace clay, trace fine gravel, dark 
brown to black, dry, black roots M 

1 
1SS x 1b 0.3 

-5.0 

silt, trace clay, trace fine gravel, dark 
brown to black, dry, black roots 

1 
I* 

/ \ 

-7.5 — black silty sand seam, slight pyridine 
odor 

1 
I* 

Hi 
1 Is 
1 
R 

. w 
If 

Hi 
1 Is 
1 
R 2SS x 13 5 

-10.0 522.3 i i / \ -10.0 
SC/SM-SAND, some silt and clay, black, wet, 522.3 i i / \ 

• - - • 

slight pyridine odor I •£ 1 PVC CASNG 
-12.5 ... 1 1 r~; 

51S.5 z 1 1 3SS x 12 — 

-15.0 1 i 
• s5f 

n 

-17.5 
514.3 

51S9 
i • CEMENT/ 

BENTONITE ML—SILT, interbedded clay seams, very soft 
514.3 

51S9 SL $ 1 
• CEMENT/ 

BENTONITE \J to stiff, gray, wet b 1 GROUT 4SS x 10 0.2 
-20.0 1 

• 

r > 

-22.5 1 - • 8"# w 
N BOREHOLE 5SS x 4 0.2 

-25.0 

'0 
>>> 

i 

r > 

- 27.5 3 & 

IS! 
6SS V WH 0.5 

-30.0 3S 

P 
;> ' 1 

-32.5 

i 
1 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION T *BLE 

GRAIN SIZE ANALYSIS C Z ) WATER FOUND 3Z STATIC WATER LEVEL I 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

0--O4) 

PROJECT NAME: NEPERA - PLANT SITE 

PROJECT NO.: 3697 

CLIENT: NEPERA. INC. 

LOCATION: HARRIMAN. NY 

HOLE DESIGNATION: P Z - 4 
(Page 2 of 2) 

DATE COMPLETED: JULY 15, 1991 

DRILLING METHOD: 4 1/4" ID HSA 

CRA SUPERVISOR: R. HELD 

k 
L 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION ic REMARKS ELEVATION 
ft AMSL 

MONITOR 
INSTALLATION 

^SAMPLE 

t i [ppm] 

-35.0 

•37.5 

-40.0 

-42.5 

-45.0 

•47.5 

•50.0 

•52.5 

•55.0 

•57.5 

-60.0 

-62.5 

-65.0 

— very fine grained sandy silt seam 

— very fine grained sandy silt seam 

CL-CLAY, little silt, extremely dense, gray, 
wet 

SM—SAND, very fine grained, little angular 
gravel, little silt, calcareous cement, extremely 
dense, gray, saturated 

SM-SAND, fine to coarse grained, some fine 
to medium gravel, little silt, trace clay, 
calcareous cement, extremely dense, gray, 
saturated 

END OF HOLE © 59.0 FT. BGS 
NOTES: 

1. Stratigraphy for PZ—4 taken from 
pilot "hole (PZ—4a) which was augered 
to 59.0 ft BGS and grouted to ground 
surface. 

2. Installed PZ-4 to a depth of 
46.0 ft BGS. 

486.3 

483.3 

479.3 

473.3 

CEMENT/ 
BENTONITE 
GROUT 

BENTONITE 
PELLET SEAL 

- 2 " « 
PVC CASING 

-SAND PACK 

- W O L SCREEN 

- 8 * # . 
BOREHOLE 

-CEMENT/ 
BENTONITE 
GROUT 

7SS 

8SS 

SSS 

WH 0.2 
1 

3 
11 0.2 

19 0.4 

10SS Y > 1 0 0 0 . 2 ^ ' 

-2"# 
SPLIT SPOON 

SCREEN DETAILS: 
Screened Interval: 

41.0 to 46.0' BGS 
Length -5 .0 ' 
Diameter - 2 . 0 " 
Slot # 10 
Material -Plastic 
Sand pack interval: 
37.0 to 47.0' BGS 

Material -§ 4 Quartzite 

11SS 

12SS 

1 43 

77 

0.2 

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

GRAIN SIZE ANALYSIS < C D WATER FOUND SZ STATIC WATER LEVEL 3E ...J 
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i^GERAGHTY 
^S? MILLER, INC. 
Ground- Water Consultants 

WELL CONSTRUCTION LOG 
(UNCONSOLIDATED) 

/ 
A 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

7 
/ 
/ 
/ 

/ ' 
/ 
/ 

6n 
r t LANO SURFACE 

\^L 
drilled hole 

. inch diameter 

-Well casing, 
_ inch diameter, 

V M C - 
. ' Q Backfill 
/ QGrout C*_*•»*.n-r.-

/ 

^ < Q _ f t * 

Bentonife & slurry 
3 ft* D pellets 

.ft* 

Well Screen. 
M inch diameter 

\H<L , o?Q slot 

Gravel Pack 
Sand Pack 
Formation Collapse 

_Q_fr 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

'Depth Below Land Surface 

Project M f t p f l r a , - i W " .. 

Town/City H ^ f c v ^ ' - j  

Wall M l O - S ^ S 

County Cl'&ci- State Xl^ 

Permit No. 

Land-Surface Elevation 

and Datum feet 

InstallationDate(s) \\ / S/Q ^ 

D Surveyed 

D Estimated 

Drilling Method V-Yt^GvjQ S V r ^ U\afJ~^ 

Drilling Contractor 

Drilling Fluid N i / \  

Development Technique(s) and Date(s) 

Fluid Loss During Drilling 

Water Removed During Development. 

Static Depth to Water 

. gallon: 

. gallon: 

if2 feet below M.P 

< ^ . 

J X _ feet below M.P Pumping Depth to Water 

Pumping Duration -M-^aJ nh -f hnurs 

Yield G'\P>*5 gpm Date I \J3 \°{\ 

Specific Capacity gpm/ft 

Well Purpose y \ ^ /V . \ \rJ>c \ rfi (A) I I I \  

Remarks Y\C(Q^ A - V ^ n -fafOZ. > Q ( l \ \ vJOUiyvv^ 

- j -

Prepared by \ i£f - 7 i l 

G 4 M Form 05 5-87 Soulhpnnt 87-1776 



ARCADIS 
Sample/Core Log 

Boring/Well MW-53D Project/No. _NJ000389.0007.0007 Page 1 of 1 

Site 

Location Harriman, New York 
Drilling Drilling 

Started 10/29/1999 Completed 11/2/1999 

Total Depth Drilled _58 Feet Hole Diameter _________ inches 

Length and Diameter 

of Coring Device 2' x 2 " 

Type of Sample/ 

Coring Device Split Spoon 

Land-Surface Elev. 

Drilling Fluid Used NA 

feet I [Surveyed J [Estimated 

Drilling 

Contractor CT&E 

Prepared 

By see note 

Sampling Interval continuous 

Drilling Method Direct Push 

Driller Helper 

Hammer Hammer 

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 

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 SILTA/ery Fine SAND, l ight 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, l ight brown 

38 40 Silty Very Fine SAND, l ight 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 

44 46 Fine SAND; trace Silt, l ight brown 

46 48 Fine SAND w i t h Clay seem 

48 50 Fine SAND 

50 52 Silty Fine SAND 

52 54 Silty Fine SAND 

54 56 Silty Fine SAND 

56 58 | SILT; trace Fine Sand, light brown 

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

http://_NJ000389.0007.0007


^•TGERAGHTY 
f& MILLER, INC. 

Ground- Water Consultants 
WELL CONSTRUCTION LOG 

(UNCONSOLIDATED) 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

f t 
t LANO SURFACE 

7\ 
/ 

_ inch diameter 
/ drilled hole 
/ 

/ ^ -Wel l casing, 
/ M „ inch diameter, 
/ P N / ^ 

' O Backfill 
/ (3.Grout C^-mcrib^. 

/ 

.H^L_ft* 

Bentonite (^slurry 
J d i 2 _ f t * D pellets 

4 "I ft' 

Well Screen. 
k_L_ inch diameter 

f V C , , c? O slot 

Gravel Pack 
Sand Pack 
Formation Collapse 

l _ f t « 

ib_ft* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

"Depth Below Land Surface 

Project V J f l p P f P L , - 1 0 6 -

Town/City i f a . r n m a n 

.Well N^u)-5?>T) 

County. 

Permit No. 

State \ N 

Land-Surface Elevation 

and Datum feet • Surveyed 

D Estimated 

Date(s) l f t U q / Q f l ±)nrr,\nn WJ3 \Cf\ Installation 

Drilling Method M u f j ^ • t K i i ' U 

Drilling Contractor 

Drilling Fluid M aCL. 

(::r^F= 

Development Technique(s) and Date(s) 

i w - ^ r -

Fluid Loss During Drilling 

Water Removed During Development. 

Static Depth to Water 

gallon 

^ l - l A gallon 

-Ul 
Pumping Depth to Water 

Pumping Duration 

Yield M gpm 

Specific Capacity 

l A 
.feet below M.F 

. feet below M.F 

rL hours 

DateLLiiM 
. gpm/ft 

Well Purpose 'HOfM-rfY i P.& i ^ . \ \ 
J 

Remarks. 

Prepared by W n j & r fijLurlr> 

G&M Form 05 5-87 Soulhpnnl 87-1776 
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ARCADIS GERAGHTY & MILLER 

Sample/Core Log 

Boring/Well MW-28S  

Site 

Location Harriman, New York 

Project/No. NJ000389.0005.0002 Page J of 1 

Drilling Drilling 

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

Total Depth Drilled 13 Feet Hole Diameter 6 inches 

Type of Sample/ 

Coring Device Geoprobe 

Length and Diameter 

of Coring Device 4' x 2" Sampling Interval Continuous 

Land-Surface Elev. 523 feet (xjsurveyed 

Drilling Fluid Used None  

| [Estimated Datum_ 

Drilling 
Contractor Summit, Inc. 

Drilling Method Hollow Stem Auger 

Driller Brandon Reed Helper Russel 

Prepared 

By J. Guido 

Sample/Core Depth 

(feet below land surface) Core 

Recovery 

From To (feet) Sample/Core Description* PIP (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 Geoprobe. Drilled down to 13' bqs with augers. 

g:\aproject\Maybrook\fieldforrns\merc-inv well logs\MW-28S 

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


A R C A D I S GERAGHTY S MILLER 

Well Construction Log 
(Unconsolidated) 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

/ 

/ 

/ 

/ 

/ 
/ 
/ ' 

7 
< 
/ 
/ 

/ 

e 
/ 

* f t 
-V UNO SURFACE 

— 6 inch diameter 
drilled noie . 

-Well casing, 

inch diameter, 
PVC Schedule 40 

Backfill 

[x"lGrout Type 1 Portland/Bentonite 

0.5 f t* 

Bentonite 

2.5 ft* 

(xjslurry 

Qpellets 

Well Screen, 
2 inch diameter 
PVC , 20 slot 

/QGravel Pack 

*(— |x|sandPack(#01) 

I Formation Collapse 

13 ft* 

13 f t* 

Project NJ000389.0005.00002 Well MW-28S 

Town/City Harriman  

County Rockland State NY 

Permit No. NA 

Land-Surface Elevation and Datum: 

523.00 feet [x ] 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 During 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 ] hours 

Yield <2.5 gpm Date 7/31/00 

Well Purpose Observation well for erosion evaluation. 

Remarks Well went dry while developing. 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface Prepared by J. Guido 

g:\Aproject\Maybrook\fieldforms\merc-inv well logsVMW-r-28S const 
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A R C A D IS GERAGHTY & MILLER 

Sample/Core Log 

Boring/Well MW-29S  

Site 

Location Harriman, New York 

Project/No. NJ000389.0005.0002 

Drilling Drilling 

Started 0830-8/8/00 Completed 

Total Depth Drilled 13 Feet Hole Diameter 6 inches 

Type of Sample/ 

Coring Device 

Page J of 1 

1100-8/8/00 

Geoprobe  

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Drilling Fluid Used 

Drilling 

Contractor Summit, Inc. 

4 ' x 2 " Sampling Interval Continuous 

524.54 feet [ x ] Surveyed L J Estimated Datum 

None Drilling Method Hollow Stem Auger 

Driller Brandon Reed Helper Russel 

Prepared 

By J. Guido 

Sample/Core Depth 

(feet below land surface) Core 

Recovery 

From To (feet) Sample/Core Description* PIP (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. 0 

g:\Aproject\Maybrook Trust\fieldforms\merc-inv well logs\MW-29S 
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A R C A D I S GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

/ 
/ 
/ 
/ 
< 

A 
/ 
/ 

( 

/ 

/ 

t t t 
V LAND SURFACE 

QBackfill 

X]GroutType 1 Portland/Bentonite 

0.5 ft* 

*. 

*" 6 inch diameter 
drilled nole 

"—Well casing, 

inch diameter, 
PVC Schedule 40 

Bentonite 

2.5 ft" 

[^slurry 

[ ] pellets 

Well Screen, 
2 inch diameter 
PVC , 20 slot 

/ Q G r a v e l Pack 

*$—|x]sandPack(#01) 

J Formation Collapse 

13 t t * 

13 t t* 

Measuring Point is 
Top ot Well Casing 
Unless Otherwise Noted. 

Project NJ000389.0005.00002 Well MW-29S 

Town/City Harriman  

County Rockland 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

524.54 feet [ x ] Surveyed 

f~~| Estimated 

Installation Date(s) 8/8/00 

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 57.5 gallons 

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

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

Pumping Duration 2.3 hours 

Yield 2.5 gpm Date 8/8/2000 

Well Purpose Observation well for erosion evaluation. 

Remarks 

* Depth Below Land Surface Prepared by J. Guido 

g:\Aproject\Maybrook\fieldfonrns\rrierc-inv well logs\MW-29S-const. 
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ARC AD IS GERAGHTY & MILLER 

Sample/Core Log 

Boring/Well MW-30S  

Site 

Location Harriman, New York 

Project/No. NJ000389.0005.0002 

Drilling Drilling 

Started 1400-8/29/00 Completed 

Total Depth Drilled 12.5 Feet Hole Diameter 4 inches 
Type of Sample/ 
Coring Device 

Page J of 1 

1530-8/29/00 

Split Spoon Samples. 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

2'x2" Sampling Interval Continuous 

524.21 feet [xjsurveyed [^Estimated Datum_ 

Drilling Fluid Used None Drilling Method Air Rotary 

Drilling 
Contractor Kendrick Drilling Driller Tom Kendrick Helper Doug 

Prepared 
By J. 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. 

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 7-9-7-9 0-0.5' Same as above. 0 

0.5-0.7' Silty Sand, fine; grey. 0 

0.7-1' Sand, medium to coarse; some Silt; grey. 0 

1-2' Silty Clay; grey. 0 

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

. 

g:\Aproject\Maybrook\fIeldforms\merc-inv well logs\MW-30S 
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ARC A D IS GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

7 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 

/ 
/ 
•A 

/ 

I 
< 

/ 

/ 

/ 

* f t 
V LAND SURFACE 

•Back f i l l 

{x"| Grout Type 1 Portland/Bentonite 

inch diameter 
drilled hole 

\ —Well casing, 

inch diameter, 
PVC Schedule 40 

0.5 f t* 

Bentonite (x|slurry 

2 ft* []pellets 

2.5 f t* 

Well Screen, 
2 inch diameter 
PVC , 20 slot 

/ [^Gravel Pack 

[x] Sand Pack (#01) 

L j F o r m a t i o n Collapse 

12.5 f t* 

12.5 f t* 

Project NJ000389.0005.00002 

Town/City Harriman  

Well MW-30S 

County Rockland 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

524.21 feet 0 Surveyed 

n 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 

Pumping Duration 

Yield 2 

7.7 feet below M.P. 

J hours 

gpm Date 9/1/2000 

Well Purpose Observation well for erosion evaluation. 

Remarks 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface Prepared by 

g:\AprojecftMayrtxjok\fieldfoims\merc-inv well logs\MW-30S-const 

J. Guido 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

Boring/Well MW-31S  

Site 

Location Harriman, New York 

Project/No. Nepera, Inc/ NJ0OO389.0005.0002 

Drilling Drilling 

Started 8/29/00; 1100 Completed 

Total Depth Drilled 

Length and Diameter 

12.5 Feet Hole Diameter 4 inches 

Type of Sample/ 

Coring Device 

Page J of 1 

8/29/00; 1230 

Split Spoon Samples 

of Coring Device 2 ' x 2 " 

Land-Surface Elev. 

Drilling Fluid Used 

522.13 

None 

feet [xjSurveyed 1 [Estimated 

Drilling 
Contractor Kendrick Drilling 

Prepared 
By J. Guido 

Sampling Interval 

Datum 

Continuous 

Drilling Method Air Rotary 

Driller Tommy Kendrick Helper Doug 

Sample/Core Depth 

(feet below land surface) Core 

Recovery 

From To (feet) 

Time/Hydraulic 

Pressure or 

Blows per 6 

Inches Sample/Core Description* PIP (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 

at 6'. 

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 

g:\Aproject\Maybrook\fieldfoiTns  
\merc-inv well logs\MW-31S 

file://g:/Aproject/Maybrook/fieldfoiTns
file:///merc-inv


ARCADIS GERAGHTV & MILLER 

Well Construction Log 
(Unconsolidated) 

/ 
/ 
/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

1 

t f t 
t/ IAND SURFACE 

y 
r 
V 
K 
l 
Y 

f 
y 
V 

inch diameter 
drilled hole 

-Well casing, 

inch diameter, 
PVC Schedule 40  

Q Backfill 

[xlGrout Type 1 Portland/Bentonite 

0.5 ft* 

Bentonite [^slurry 

2 ft* []pellets 

2.5 ft* 

Well Screen, 
2 inch diameter 
PVC , 20 slot 

/ [ ]Gravel Pack 

K— [x] Sand Pack (#01) 

L j F o r r n a t i o n Collapse 

12.5 f t* 

12.5 t t* 

Project NJ000389.O005.00002 Well MW-31S 

Town/City Harriman  

County Rockland 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

522.13 feet [x] Surveyed 

• Q 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 27 gallons 

Static Depth to Water 7.06 feet below M.P. 

Pumping Depth to Water 15 feet below M.P. 

Pumping Duration 

Yield <0.5 

2.5 hours 

_gpm Date 9/1/2000 

Well Purpose Observation well for erosion evaluation. 

Remarks 

Measuring Point is 
Top ot Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface Prepared by 

g:\AproiecttMaybrook\fieldfbrms\niere-lnv well logs\MW-31S-const 

J. Guido 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

Boring/Well MW-32S Project/No. Nepera, Inc/ NJ000389.0005.0002 Page J 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 | | Surveyed | x | Estimated Datum 

Drilling Fluid Used Bentonite/water Drilling 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) 

g:\Aproject\Maybrook\fieldforms  
\merc-inv well logs\MW-32 

file://g:/Aproject/Maybrook/fieldforms
file:///merc-inv


ARCADIS G«M 

Weill Construction Log 
(Unconsolidated) 

.Well MW-32 

inch diameter 

Well casing, 

— - . inch diameter 
_ PVC Schedule 40 

Backfill 

Project IMJ000389.0009.00036 

Town/City Harriman 

County Orange 

Permit No. 

Land-Surface/Measuring Point Elevation and Datum: 

_____ 527.31/526.83 feet 0 Surveyed 

f/~l Estimated 

Installation Date(s) 6/10/2002 

Drilling Method Mud Rotan 

Grout Type 1 Portland/Bentonite Drilling 

@slurry yitonite 

(4i— f t* Qpellets 

K 

— f t * 

" v \ 
2>en. 

pV lTe te r 

slot 

/QGra 

«( —[xlSanc 

LjForrm 

11) 

apse 

15.8 tt* 

Contractor Kendrick Drilling 

Drilling Fluid Bentonite/water 

Development Technique(s) and Date(s) 

centrifugal pump 6/20/02 

Water Removed During Development 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 1 

Yield 0.5 

12 gallons 

7 0 6 feet below M.P. 

~ 1 0 feet below M.P. 

hours 

9 p m Date 6/20/2002 

Well Purpose 

16 tt* 
Remarks well installed as flushmoui 

Measuring Poini 
Top ot Well Casi 
Unless Otherwise 

* Depth Below U 

g:\Aproject\Maybrook\fieldforms\merc-inv 

Prepared by G. Horn 

V-32-const. 
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ARCADIS GERAGHTY & MILLER 

Sample/Core Log 

Boring/Well MW-33  

Site 

Location Harriman, New York 

Project/No. Nepera, Inc/ NJ000389.0009.00037 

Total Depth Drilled J9 Feet 

Length and Diameter 

of Coring Device 2 ft. long, 2 in. diameter. 

Hole Diameter 

Drilling Fluid Used Bentonite/water 

Drilling 
Contractor Kendrick Drilling  

Prepared 
By T. Lehman 

Drilling 

Started 

4 inches 

Drilling 

Completed 

Type of Sample/ 
Coring Device 

Page 1 of 1 

8/30/2002 

Mud Rotary/ Split Spoon 

Land-Surface Elev. feet [ | Surveyed [ x | Estimated 

Sampling Interval 

Datum 

Drilling Method Air Rotary 

Driller Tom Kendrick Helper Don 

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 odors. 

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. 

g:\Aproject\Maybrook\fleldforms  
\merc-inv well logs\MW-33 
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ARCADIS G&M 

Well Construction Log 
(Unconsolidated) 

U N O SURFACE 

/ 

/ 

< 

inch diameter, 
/ 

/ PVC Schedule 40 

/ Q Backfill 

fx|GroutType 1 Portland/Bentonite 

/ 

i 

= N 

inch diameter 
drilled hole 

Well casing, 

1 ft* 

Bentonite 

2 ft* 

[x| slurry 

[ ] pellets 

Well Screen, 
2 inch diameter 
PVC 20 slot 

/[^Gravel Pack 

'i—(x]Sand Pack (#01) 

L ] F o r m 3t ion Collapse 

19 

19 t t* 

Measuring Point is 
Top ot Well Casing 
Unless Otherwise Noted. 

Project NJ000389.0009.00037 Well MW-33 

Town/City Harriman  

County Orange 

Permit No. 

State NY 

Land-Surface/Measuring Point Elevation and Datum: 

536.38 feet [x] 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 gallons 

Static Depth to Water 14.16 feet below M.P 

Pumping Depth to Water 

Pumping Duration 

Yield 0.5 

18.5 feet below M.P. 

J hours 

gpm Date 9/5/2002 

Well Purpose Monitoring Well 

Remarks Well installed as flushmount 

Measured depth from top ot riser -18.58'. 

* Depth Below Land Surface Prepared by G. Horn 

g:\Aproject\Maybrook\fleldfbrms\merc-lnv well logs\MW-33-const. 
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ARCADiS GERAGHTY & MILLER 

Sample/Core Log 

Boring/Well MW-34  

Site 

Location Harriman, New York 

Project/No. Nepera, Inc/ NJ000389.0009.0037 Page 1 of 1 

Drilling 

Started 

Drilling 

Completed 8/30/2002 

Total Depth Drilled J\9 Feet 

Length and Diameter 

of Coring Device 2 ft. long, 2 in. diameter. 

Hole Diameter 5 inches 

Type of Sample/ 

Coring Device Mud Rotary/ Split Spoon 

Land-Surface Elev. feet \ \ Surveyed [ x | Estimated 

Sampling Interval 

Datum 

Drilling Fluid Used Bentonite/water 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* PIP (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. bis.. 

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

0.5-1 Clay; Green-grey, moist, odor. 

10 12 0 

13 15 2 0-2 Clay; some Silt; grey, wet, odor. 

g:\Aproject\Maybrook\fieldforms  
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ARCADIS G&M 

We l l Construction Log 
(Unconsolidated) 

LAND SURFACE 

/ 
/ 
/ 

/ 
/ 
/ 
/ 

/ 
/ 

/ 

/ 

< 
/ \ 
/ 

/QBackf i l l 

[xlGroutType 1 Portland/Bentonite 

/ 

inch diameter 
drilled hole 

'•— Well casing, 

inch diameter, 
PVC Schedule 40 

1 ft* 

Bentonite [^slurry 

2 ft* [ ] pellets 

Well Screen, 
2 inch diameter 
PVC 20 slot 

: / [ ] Gravel Pack 

^— (xJsandPack(#01) 

L j^ f rnat ion Collapse 

19 tt* 

19 . t t* 

Measuring Point is 
Top ot Well Casing 
Unless Otherwise Noted. 

Project NJ000389.0009.00036 Well MW-34 

Town/City Harriman 

County Orange 

Permit No. 

State NY 

Land-Surface/Measuring Point Elevation and Datum: 

534.48 feet [7] Surveyed 

Q 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 20 gallons 

Static Depth to Water 8.08 feet below M.P. 

Pumping Depth to Water 

Pumping Duration 

Yield 0.75 

18.25 feet below M.P. 

J hours 

gpm Date 9/5/2002 

Well Purpose Monitoring Well 

Remarks Well installed as flushmount. 

Measured depth from top ot riser -18.58'. 

* Depth Below Land Surface Prepared by G. Horn 

g:\Aproject\Maybrook\fieldforms\merc-mv well logs\MW-34-const. 
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ARCADIS G&M 

Sample/Core Log 

Boring/Well JB-1 

Site 

Location Harriman Site 

y~^v\uuC~yv{uj - ) 

Project/No. NJ000389.0009.00039 Page 1 of 1 

Drilling 

Started 11/19/2003 

Drilling 
Completed 11/19/2003 

Total Depth Drilled 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Drilling Fluid Used 

25 Feet Hole Diameter 4" inches 
Type of Sample/ 
Coring Device Split Spoon 

4 " X 2 ' Sampling Interval cont. feet 

feet | | Surveyed \_J Estimated Datum 

Drilling Method Mud Rotary 

Drilling 
Contractor Kendrick Enterprises LLC Driller Tom Helper Danny 

By E. Wright 

Sample/Core Depth Time/Hydraulic 

(feet below land surface) Core Pressure or 

Recovery Blows per 6 

From To (feet) Inches 

Hammer 
Weight 300 lbs. 

Hammer 
Drop 30 ins. 

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 1.6 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 2.0 3-4-3-4 CLAY; little Silt; Saturated, grey. 

8 10 1.5 3-3-3-4 CLAY; little Silt; Finely stratified, saturated, grey. 

10 12 2.0 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. 

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. 

G:\Aproject\Maybrook TrustVfield formsM 103 well logs 
4/25/2005 
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ARCADIS G&M 

Sample/Core Log 
- W W - 3 ^ 

Boring/Well _B-2 

Site 

Location Harriman Site 

Project/No. NJ000389.0009.00039 Page 1 of 2 

Drilling 

Started 11/19/2003 

Drilling 

Completed 11/20/2003 

Total Depth Drilled 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Drilling Fluid Used 

35 Feet Hole Diameter 4 " inches 

4 " X 2' 

Type of Sample/ 

Coring Device Split Spoon 

Sampling Interval cont. feet 

feet | I Surveyed I (Estimated Datum 

Drilling Method Mud Rotary 

Drilling 

Contractor Kendrick Enterprises LLC Driller Tom Helper Danny 

Prepared 

By E. Wright 

Hammer 

Weight 300 lbs. 

Hammer 

Drop 30 

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 0.9 15-5-3-2 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 black. At 0.85'-0.9', Clay 

layer, white. 

2 4 0.3 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, S-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 /-o~o~o 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. 

G:\Aproject\Maybrook Trust\field formsM 103 well logs 
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A R C A D I S GERAGHTY& MILLER 

Sample/Core Log (Cont.d) 

Boring/Well _B-3 Page Z 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/8oulder. 

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 Coarse; little Gravel, Fine to Coarse; little Silt; 

Angular, saturated, grey with brown streaks. 

G:\Aproject\Maybrook Trust\field formsU 103 well logs 
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ARCADIS G&M 

Sample/Core Log ^VVUA) -31 

Boring/Well _B-4 

Site 

Location Harriman Site 

Project/No. NJ000389.0009.00039 Page 1 of 1 

Drilling Drilling 

Started 11/24/2003 Completed 11/24/2003 

Total Depth Drilled _24 

Length and Diameter 

of Coring Device 4 ' X2' 

Feet Hole Diameter 4" inches 
Type of Sample/ 
Coring Device Split Spoon 

Sampling Interval cont. feet 

Land-Surface Elev. feet | (Surveyed | (Estimated Datum 

Drilling Fluid Used 

Drilling 
Contractor Kendrick Enterprises LLC 

Drilling Method Mud Rotary 

Driller Tom Helper Danny 

Prepared 
By E. Wright 

Hammer 
Weight 300 lbs. 

Hammer 
Drop 30 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 

Time/Hydraulic 

Pressure or 

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 odor, 

grey-brown. 

12 14 0.7 21-20-25-25 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 17-22-31-40 GRAVELY SAND, Fine to Coarse; trace Silt; Anqular, 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. 
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A R C A D I S GERAGHTY& MILLER 

Sample/Core Log 

Boring/Well OW-6  

Site 

Location Harriman, New York 

Project/No. NJOOO389.OO05.00O2 Page 1 of 1 

Drilling Drilling 

Started 0930-8/7/00 Completed 1130-8/7/00 

Total Depth Drilled 30 Feet Hole Diameter 6 inches 

Type of Sample/ 

Coring Device Geoprobe 

Length and Diameter 

of Coring Device 4' x 2" Sampling Interval Continuous 

Land-Surface Elev. 

Drilling Fluid Used None 

feet rjsurveyed [ [Estimated 

Drilling 
Contractor Summit, Inc. 

Prepared 
By J. Guido 

Drilling Method Hollow Stem Auger 

Driller Jeff Marchesani Helper Russel 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 

From To (feet) Sample/Core Description* Pipjppm) 

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'. 

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 

12 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 

0.4-0.5' Sand, fine; greenish brown. 0 

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

g:\aproject\Maybrook\fieldforms\biosparge well logs.xls\OW-6 
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A R C A D I S GERAGHTY& MILLER 

Well Construction Log 
(Unconsolidated) 

Bentonite [xjslurry 

_18 ft* [Jpellets 

20 ft* 

~Wel l Screen, 

2 inch diameter 

PVC , 20 slot 

/ T ] Gravel Pack 

|—|x]SandPack(#01) 

YlFormation Collapse 

30 ft* 

30 ft* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

Project NJ000389.0005.00002 Well OW-6 

Town/City Harriman 

County Rockland State NY 

Permit No. NA 

Land-Surface Elevation and Datum: 

feet n Sun/eyed 

Q ] Estimated 

Installation Date(s) 8/7/00 

Drilling Method Hollow Stem Auger 

Drilling Contractor Summit Inc. 

Drilling Fluid None  

Development Technique® 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. feet below M.P. 

Pumping Duration 0.5 hours 

Yield 2.5 gpm Date 8/8/00 

Well Purpose Observation well for biosparge test. 

Remarks 

* Depth Below Land Surface Prepared by J. Guido 

g:\Aproject\Maybrook\fieldfomis\biosparge well logsjds\OW-6 const. 

file://g:/Aproject/Maybrook/fieldfomis/biosparge


A R C A D IS GERAGHTY & MILLER 

Sample/Core Log 

Boring/Wel OW-7  

Site 

Location Harriman, New York 

Project/No. NJ000389.0005.0002 Page 1 of 1 

Drilling Drilling 

Started 1220-8/7/00 Completed 1530-8/7/00 

Total Depth Drilled 30 Feet Hole Diameter 6 inches 

Type of Sample/ 

Coring Device Geoprobe 

Length and Diameter 

of Coring Device 4' x 2" 

Land-Surface Elev. 

Drilling Fluid Used None 

feet [[Surveyed [ [Estimated 

Drilling 
Contractor Summit, Inc. 

Prepared 
By J. Guido 

Sampling Interval Continuous 

Datum 

Drilling Method Hollow Stem Auger 

Driller Jeff Marchesani Helper Russel 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 
From To (feet) Sample/Core Description* PIP (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 4 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" Silty 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 Trust\fieldforms\biosparge well logs.xls\OW-7 
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A R C A D I S GERAGHTY& MILLER 

Well Construction Log 
(Unconsolidated) 

T f t 
^ IANDSUHPACE 

/ 
/ 
/ 
/ 

/ 
/ 
/ 

/ 

/ 

/ 
/ 

/ 

/ 

nch diameter 
/ drilled hole 

/ 
/ 

t 

s_ Well casing, 

inch diameter, 
PVC Schedule 40 

QBackfill 

•JxlGrou Type 1 Portland/Bentonite 

16 ft* 

Bentonite [xjslurry 

28 ft* [ ] pellets 

20 ft* 

—Well Screen, 

2 inch diameter 

"PVC , 20 slot 

/ Q Gravel Pack 

^—[x]SandPack(#01) 

Formation Collapse 

30 ft* 

30 ft* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

Project NJ000389.0005.00002 Well OW-7 

Town/City Harriman 

County Rockland State NY 

Permit No. NA 

Land-Surface Elevation and Datum: 

feet Q Surveyed 

f~1 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 

* Depth Below Land Surface Prepared by J. Guido 

g:\Aproject\Maybrook\fieldfomis\biosparge well logs.xls\OW-7-consL 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

Boring/Wel BS-1 

Site 

Location Harriman, New York 

Project/No. NJ000389.0005.0002 Page 1 of 1 

Drilling Drilling 

Started 1400-8/7/00 Completed 1300-8/8/00 

Total Depth Drilled 30 Feet Hole Diameter 6 inches 

Type of Sample/ 

Coring Device Geoprobe 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

4 ' x 2 - Sampling Interval Continuous 

feet [[Surveyed [~J Estimated Datum 

Drilling Fluid Used None 

Drilling 
Contractor Summit, Inc. 

Drilling Method Hollow Stem Auger 

Driller Jeff Marchesani Helper Russel 

Prepared 
By J. Guido 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 
From To (feet) Sample/Core Description* PIP (ppm) 

0 4 3.5 0-1.5'Fill. 0 

1.5-3.5' Silt; dark grey; some Gravel, fine; some Clay; some Root. 0 

4 8 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-T Sand, fine; some Clay; grey. 0 

24 28 0.5 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.xls\BS-1 
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A R C A D I S GERAGHTY&MILLER 

Well Construction Log 
(Unconsolidated) 

Tft 
^ LAND SURFACE 

Project NJ000389.0005.00002 Well BS-1 

Town/City Harriman 

County Rockland State NY 

Permit No. NA 

Land-Surface Elevation and Datum: 

feet ["I Surveyed 

r~| Estimated 

Installation Date(s) 8/8/00 

Drilling Method Hollow Stem Auger 

Bentonite fx] slurry 

26 ft* [jpellets 

/ Q Gravel Pack 

f —[x]SandPack(#01) 

L ] Formation Collapse 

30 ft* 

30 ft* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

Drilling Contractor Summit, Inc. 

Drilling Fluid None 

Development Technique(s) and Date(s) 

Well not developed. 

28 ft* 

Fluid Loss During Drilling 

Water Removed During Development 

N/A gallons Fluid Loss During Drilling 

Water Removed During Development gallons 

Well Screen, 

1 

PVC 

inch diameter 

, 10 slot 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 

Not measured. 

Not measured. 

hours 

feet below M.P. 

feet below M.P. 

Yield gpm Date -

Well Purpose Injection well for biosparge test. 

Remarks 

* Depth Below Land Surface Prepared by J. Guido 

g:\Aproject\Maybrook\fleldfoims\biasparoewell logs.xls\BS-1 const 
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A R C A D I S GERAGHTY& MILLER 

Well Construction Log 
(Unconsolidated) 

Tft 
^ 1AND SURFACE 

drilled hole 

\ _ Well casing, 

Inch diameter 

inch diameter, 

PVC Schedule 40 

JBackfill 

1 Grout 

Bentonite 

12 ft* 

[x]slurry 

[ ] pellets 

14 ft* 

Well Screen, 

4 inch diameter 

PVC , 1 0 slot 

/QGravel Pack 

^—(x]Sand Pack(#01) 

IFormation Collapse 

J9 ft* 

19 ft* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Project NJ000389.0005.00003 Well VER-1 

Town/City Harriman 

County Rockland State NY 

Permit No. NA 

Land-Surface Elevation and Datum: 

feet H I Surveyed 

Q ] Estimated 

Installation Date's) 11/3/00 

Drilling Method Hollow Stem Auger 

Drilling Contractor Kendrick Drilling 

Drilling Fluid None 

Development Technique® and Date(s) 

Well 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. 

Pumping Duration NA hours 

Yield NA gpm Date NA 

Well Purpose Injection well for vapor enhancement 

recovery.  

Remarks 

Prepared by J. Guido 
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A R C A D I S GEHAGHTY& MILLER 

Well Construction Log 
(Unconsolidated) 

inch diameter 

Bentonite [xjslurry 

12 ft* Qpellets 

14 

—Well Screen, 

2 inch diameter 

PVC . 20 slot 

/ [ ] Gravel Pack 

•j—(x]SandPack(#01) 

(Formation Collapse 

19 ft* 

19 ft* 

Measuring Point is 

Top of Well Casing 

Unless Otherwise Noted. 

Project NJ000389.0005.00003 Well VER-3 &VER-2 

Town/City Harriman 

County Rockland State NY 

Permit No. NA 

Land-Surface Elevation and Datum: 

feet f l Surveyed 

[~| Estimated 

Installation Date(s) 11/1/00 

Drilling Method Drive and Wash 

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 - feet below M.P. 

Pumping Depth to Water - feet below M.P. 

Pumping Duration NA hours 

Yield NA gpm Date NA 

Well Purpose Observation well for vapor 

enhancement recovery. 

Remarks 

* Depth Below Land Surface Prepared by J. Guido 

g:\Aproject\Maybrook\fisldfonns\SVE&VER well logs.xls\VER-3-const 



A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

Boring/Well VER-4  

Site 

Location Harriman, New York 

Project/No. NJ000389.0005.0003 Page 1 of 1 

Drilling Drilling 

Started 11/1/00-0950 Completed 11/1/00-1100 

Total Depth Drilled 19 Feet 

Length and Diameter 

of Coring Device 2'x2" 

Land-Surface Elev. 

Drilling Fluid Used None 

Hole Diameter 4 inches 

Type of Sample/ 

Coring Device Split Spoon 

Sampling Interval Continuous 

feet [""purveyed rjEstimated Datum 

Drilling Method Drive and Wash 

Drilling 
Contractor Kendrick Drilling Driller T. Kendrick Helper Doug 

Prepared 
By J. 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 0.5 drilled Concrete 

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

7 9 1.5 16-16-11-11 0-1' Same as a b o v e . ^ ^ 8 

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

9 11 1.5 9-13-15-12 0-1.5' Clay; and Silt; trace Sand, medium; less than 1mm thick 10.8 

layers; olive gray., 

11 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 

little black specks. 

13 15 1.5 16-20-8-21 0-1.5' Clay; and Silt; trace 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; olive gray. 

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

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 

g:Vaproject\Maybrook\fieldforms\SVE&VER well logs.xls\VER-4 



A R C A D IS GERAGHTY& MILLER 

Well Construction Log 
(Unconsolidated) 

T<t 
ty LAND SURFACE 

Bentonite fxjslurry 

11.6 f t ' [ ] pellets 

13.1 ft* 

" W e l l Screen, 

2 inch diameter 

PVC , 20 slot 

/T lGrave l Pack 

* ( — [ x ] Sand Pack (#01) 

I Formation Collapse 

18.1 f t* 

18.5 f t * 

Measuring Point is 

Top of Well Casing 

Unless Otherwise Noted. 

Project NJO0O389.OOO5.O0O03 Well VER-4 

Town/City Harriman  

County Rockland State NY 

Permit No. NA 

Land-Surface Elevation and Datum: 

feet [~] Surveyed 

[~] Estimated 

Installation Date(s) 11/1/00 

Drilling Method Drive and Wash 

Drilling Contractor Kendrick Drilling 

Drilling Fluid None  

Development Technique^) and Date(s) 

Well 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. 

Pumping Duration NA hours 

Yield NA gpm Date NA 

Well Purpose 

recovery. 

Observation well for vapor enhancement 

Remarks 

Depth Below Land Surface Prepared by J. Guido 

g:\Aproject\Maybrook\fieldforms\SVE&VER well logs.xlsVVER-4 const 



A R C A D I S GERAGHTY& MILLER 

Well Construction Log 
(Unconsolidated) 

Tft 
^ UNO SURFACE 

[Bentonite [xlslurry 

2.5 ft* Qpellets 

'•"Well Screen, 

4 inch diameter 

PVC . 20 slot 

/QGravel Pack 

l j —jxlsand Pack (#01) 

I Formation Collapse 

8 ft* 

8 ft* 

Measuring Point is 

Top of Well Casing 

Unless Otherwise Noted. 

Project NJ000389.0005.00003 Well SVE-1 

Town/City Harriman 

County Rockland State NY 

Permit No. NA 

Land-Surface Elevation and Datum: 

feet n Surveyed 

|*~| Estimated 

Installation Date(s) 11/2/00 

Drilling Method Air Rotary 

Drilling Contractor Kendrick Drilling 

Drilling Fluid None 

Development Techriique(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 

Yield NA gpm 

NA hours 

feet below M.P. 

feet below M.P. 

Date NA 

Well Purpose Injection well. 

Remarks 

* Depth Below Land Surface Prepared by J. Guido 

g:\Aproject\Maybrook Tnjst\fie!dfomis\SVE&VER well logs.xls\SVE-1 const. 

file://g:/Aproject/Maybrook


A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

Boring/Well SVE-4  

Site 

Location Harriman, New York 

Project/No. NJ000389.0005.0003 Page 1 of 1 

Drilling Drilling 

Started 11/2/00-0855 Completed 11/2/00-1100 

Total Depth Drilled 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Drilling Fluid Used 

Feet Hole Diameter 4 inches 

Type of Sample/ 

Coring Device Split Spoon 

2'x2" Sampling Interval Continuous 

feet [ [Surveyed • Estimated Datum 

None Drilling Method Drive and Wash 

Drilling 

Contractor Kendrick Drilling Driller T. Kendrick Helper Doug 

Prepared 

By J. Guido 

Sample/Core Depth 

(feet below land surface) Core 

Recovery 

From To (feet) 

Time/Hydraulic 

Pressure or 

Blows per 6 

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 9 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.xls\SVE-4 

file://g:/aproject/Maybrook


ARCADIS GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

LAND SURFACE 

4 inch diameter 

dtmrms— 

\ _ Well casing, 

inch diameter, 
PVC Scheduled 

Bentonite fxlslurry 

3 ft* Qpellets 

3.5 ft* 

"Well Screen, 
2 inch diameter 
Tvc , 20 slot 

/ T ] Gravel Pack 

|—(x]SandPack(#01) 

jFormation Collapse 

8.5 ft* 

8.5 ft* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

Project NJ000389.0005.00003 Well SVE-2,3, &4 

Town/City Harriman 

County Rockland State NY 

Permit No. NA 

Land-Surface Elevation and Datum: 

feet n Surveyed 

[~| Estimated 

Installation Date(s) 11/2/00 

Drilling Method Drive and Wash 

Drilling Contractor Kendrick Drilling 

Drilling Fluid None 

Development Technique® 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. 

Pumping Duration NA hours 

Yield NA gpm Date NA 

Well Purpose Observation wells. 

Remarks 

* Depth Below Land Surface Prepared by J. Guido 

g:\Aprojoct\Maybrook\fleldforms\SVE&VER well logs.xls\SVE-4 const 



A R C A D I S GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

~^f t 

y 
/ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 

// 
drilled hole 

inch diameter 

/V 
/ 
/ 
/ Q Backfill 

n G r o u t 

/ " 
/ 

Well casing, m^hifir 

J, inch diameter, 

Bentonite Qslurry 

2 2 - ' lav [ ] pellets 

Z£5ft* 

N_, Well Screen. 
Z inch diameter 

, /O slot 

/ Q Gravel Pack 

<—^SandPack 4 T ( 

Formation Collaspse 

.fc<5 it* 
rt* 

Measuring Point is 
Top ot Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Project 

Town/City Ji' b/2@(tf/faJ 

County C£AA/^ 

Permit No: jtt/k 

State NY 

Land-Surface Elevation and Datum: 

feet Q Surveyed 

f~) Estimated 

Installation Date(s) 

Drilling Method 

U/5ft/<?-3 

H\)V> 

Drilling Contractor 

Drilling Fluid 

Development Technique(s) and Date(s) 

Fluid Loss During Drilling 

Water Removed During Development 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 

Yield 

_ gallons 

gallons 

feet below M.P. 

feet below M.P. 

Specific Capacity 

Well Purpose 

hours 

gpm Date 

gpm/ft 

Remarks 

Prepared by 

WELLCSTR.XLS.xls 
11/19/2003 

http://WELLCSTR.XLS.xls


ARCADIS GERAGHTY& MILLER 

Well Construction Log 
(Unconsolidated) 

\jf tAND SURFACE 

'/ 
/ 
/ 
/ 
/ 
/ 
/ 

I 

7T 
/ 

nch diameter 
/ drilled nole 

Well casing, >— wen id^tny, >iai/~' / , 

' 2- inch diameter, 

/ 
/ Q Backfill 

QGrout • • 

7 ^ " ft* 

Bentonite [^slurry 

_ j £ _ f t * •pellets 

f.5V 

h - W e l l Screen. 
2 - ^ inch diameter 

, A? slot 

/ Q Gravel Pack 

<—PsandPack ^ / 

LJFormation Collaspse 

tt» 

Measuring Point is 
Top ot Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Htet/rtM Project 

Town/City_ 

County 

.Well /fU'&M 

State NY 

Permit No. 

Land-Surface Elevation and Datum: 

feet [ ] Surveyed 

[~| Estimated 

Installation Date(s) 

Drilling Method 

Drilling Contractor 

Drilling Fluid 

WfaflP 
HUP 

Development Techniques) and Date(s) 

Fluid Loss During Drillinq 

Water Removed During Development 

Static Depth to Water 

gallons 

gallons 

feet below M.P. 

Pumping Depth to Water feet below M.P. 

Pumping Duration hours 

Yield gpm 

Specific Capacity gpm/ft 

Well Purpose 

Date 

Remarks 

WELLCSTR.XLS.xls 
11/19/2003 

Prepared by 

http://WELLCSTR.XLS.xls


A R C A D I S GERAGHTY& MILLER 

Well Construction Log 
(Unconsolidated) 

" ^ f t 
\fr IAWD SURFACE 

"Well Screen. 
Z.. inch diameter 

", /-» slot 

/ Q Gravel Pack 

fc —{-Jsand Pack 411 

L^Formation Collaspse 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Project Ay* y-K Well /h^-1* s 

Town/City H**vi'lftu,i\ 

County &r~Hy •• 

Permit No. 

State Mt 

Land-Surface Elevation and Datum: 

"£*/" 

_feet Q Surveyed 

|~1 Estimated 

Installation Date(s) 

Drilling Method / H t ^ , 

Drilling Contractor 

Drilling Fluid 

SfeC 

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 

Remarks 

~ Z. £ bsyj ^<- * A 

/ l>^tt liuhjo-K^d-

Prepared by 6k 

WELLCSTR.XL5.xls 
11/19/2003 

http://WELLCSTR.XL5.xls


ARCADIS GERAGHTY& MILLER 

Well Construction Log 
(Unconsolidated) 

^ IAND SURFACE 

/ 

7\ 
/ 

inch diameter 
/ drilled dole 

/V 
/ 
/ 

Well casing, 

L inch diameter, 
f\K 

L QBackfill 

OGrout 

/ 

\ _ 

Bentonite 

|o,t 

[ ] slurry 

JJftellete 

J 

it 

Well Screen. 
Z. inch diameter 

, K» slot 

/° Gravel Pack 

K —{0Sand Pack 

L ] Formation Cbllaspse 

MAtetf 
lit) tt» 

Measuring Point is 
Top ot Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Project _ 

Town/City_ 

County _ 

/ty t *v*U Well M I*/- HH§ 
A^./-/-.'A-»/i/ 

rt-yi^ State 4&-
Permit No. 

Land-Surface Elevation and Datum: 

Installation Date(s) 

Drilling Method 

Drilling Contractor 

Drilling Fluid 

It/it fa 

feet £ ] Surveyed 

• Estimated 

/h^P 

r\.e,*r-*'tdt 

Development Technique^) and Date(s) 

Fluid Loss During Drilling 

Water Removed During Development 

Static Depth to Water feett 

feett 

Date 

gallons 

gallons 

lelow M.P. 

Pumping Depth to Water 

feett 

feett 

Date 

jelow M.P. 

Pumping Duration hours 

Yield gpm 

Specific Capacity gpm/ft 

Well Purpose /W* \,i w» / > f 

feett 

feett 

Date 

Remarks »P$*,*b 
• " " ' / 

»£/kU,"t 
/ 

Prepared by 

WELLCSTR.XLS.xls 
11/19/2003 

http://WELLCSTR.XLS.xls


A R C A D I S GERAGHTY& MILLER 

Well Construction Log 
(Unconsolidated) 

" ^ f t 
<lf LAND SURFACE 

s^Cs*i- f'•* 

u 
drilled hole 

inch diameter 

Project 

Town/City Ht > / • foti. i 

County 

Permit No. 

Well /%W7J 

*rl I j f r C State /*y 

Land-Surface Elevation and Datum: 

L QBackfil l 

' j3 'Grout_ 

V Well casing, 

% men diameter, 

f t ' 

Bentonite 

/ 2 ft' 

L J slurry 

pellets 

ft.* 

M 

"Well Screen. 
i- inch diameter 

• , K slot 

/D 

^ 

Gravel Pack 

Sand Pack 

Formation Collaspse 

* * £ - t t * 
LH.O 

Measuring Point is 
Top ot Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Installation Date(s) 

Drilling Method 

Drilling Contractor 

Drilling Fluid 

feet Q ] Surveyed 

|~1 Estimated 

JUi* A. 
K e-rJrwiCi 

Development Technique(s) and Date(s) 

Fluid Loss During Drilling _ gallons 

_ gallons Water Removed During Development 

Static Depth to Water feet below M.P. 

Pumping Depth to Water feet below M.P. 

Pumping Duration 

Yield 

hours 

gpm Date 

Specific Capacity gpm/ft 

Well Purpose 

Remarks Z <j htjiif T**P 

hffi*.* ,-f bcj*«.rtr. 

Prepared by 

WELLCSTR.XLS.xls 
11/18/2003 

http://WELLCSTR.XLS.xls


A R C A D I S GERAGHTY& MILLER 

Well Construction Log 
(Unconsolidated) 

~$n 

inch diameter 
drilled noie 

\|> LAND SURFACE 

- Well casing, 

inch diameter, 

Bentonite 

1.1 ft* 

Ljslurry 

pellets 

jGravel Pack 

fcand Pack 

] Formation Collaspse 

10. w tt* 

Measuring Point is 
Top ot Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Project /Iscvi-rt*' 

Town/City flx-viim* 

County 

.Well Mhr-?nA& 

• * * * . * . , , * * 

Permit No. °T 
_ State Js y 

Land-Surface Elevation and Datum: 

Installation Date(s) »MA 

feet Q Surveyed 

[~| Estimated 

W 

Drilling Method faf. A- /U-VA.* 
' • * -

Drilling Contractor f\C 

Drilling Fluid 

Kcn,K- •<•« 

Development Technique(s) and Date(s) 

7.1 ft* 
Fluid Loss During Drilling 

Water Removed During Development 

gallons Fluid Loss During Drilling 

Water Removed During Development gallons 

Static Depth to Water feet below M.P. 
'Well Screen. 

Static Depth to Water 

1 inch diameter 
, i* slot 

Pumping Depth to Water 

Pumping Duration 

feet below M.P. inch diameter 
, i* slot 

Pumping Depth to Water 

Pumping Duration hours 

inch diameter 
, i* slot 

Pumping Depth to Water 

Pumping Duration hours 

Yield gpm Date 

Well Purpose /^CA.lTe.t>' H-*/ 

Remarks - ^ T b^p,c i f S*~~ 

Prepared by ' / ^ £ w -

WELLCSTR.XLS.xls 
11/18/2003 

http://WELLCSTR.XLS.xls


ARCADIS GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 

•V IAND SURFACE 

'TOr 

/ 
7 
/ 
/ 
< 

/V 

drilled hole 
inch diameter 

Well casing; • 

VO inch diameter, 

'•Backfil l 

Q Grout •_ 

Bentonite Qslurry 

Qpellets 

MT1 & 

"Well Screen. 
(ft , inch diameter 

slot 

^ 1 

Gravel Pack 

Sand Pack 

Formation Collapse 

II 

airrokry p„fa a</; 
•U J Mt&si 
/k\A mud 

r\Pmck 

asuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

ptcMf 
Job 

Project Trv4- Well &i\HK 
Town/City_ 

County _ 

VUmiVA^ 
State jvjy. 

Permit No. 

Land-Surface Elevation and Datum: 

feet Q Surveyed 

Q Estimated 

Installation Date(s) 

Drilling Method 

Drilling Contractor 

Drilling Fluid 

g/z/oT ot ft 

JUoindJhnJl,^ /c> 'H hfifJC 

j-o ft-

Development Technique(s) and Date(s) 

As. =Ul o r 

Fluid Loss During Drilling gallons 

-#Q0_ga l l ons Water Removed During Development 

Static Depth to Water ** Q feet below M.P. 

Pumping Depth to Water (J f\ feet below M.P. 

Pumping Duration 

Yield MA 

y/20/ocC 

f° bo£ih> 

Specific Capacity 

£- hours 

gpm Date 

gpm/ft 

Well Purpose 

* nee <J f& r-eu<&vt> 

Remarks fJ&IUl, PlP£ \<* S p ' g " . 

rr ryrtrf.k >;P z't-'1 APTte .-r 

^*i ttK7*"K>. IP" THf fAUfOt, 

E A U . S "bOQAJ AkJY T M f SOZ££»Jg£> 

Prepared by 

"touiov* U/frx i^fdi 
g:\aproject\kings eleclronics\well logs\Wellunconsolidated\blank 

M mc ? 

file://g:/aproject/kings


A R C A D I S GERAGHTY& MILLER 

Well Construction Log 
(Unconsolidated) 

/ 
/ 
/ 
/ 

/ 

/ 

/ 

/ 

I 
/ 

/ 

V IAWO SURFACE 

/ 
/ 
/ 
/ 

/V 
/ 

/ 

drilled hole 
inch diameter 

Well casing, 

k X 
inch diameter, inch dianrn 

QBackfill 

QGrout_ 

Bentonite [ ] slurry 

[ ] pellets 

»tf & 

"Well Screen. 
(st inch diameter 

slot 

/ Q Gravel Pack 

^ — Q s a n d Pack 

Formation Collapse 

2trn0foy puf,'t} C f i ^ 

_SSLtt* 

S"G> tt* 

l\ p*c kif 

•no 
Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Project l O A T Well *J\H& 
Town/City_ 

County 

\\Kcr\faw\ 
State ±rj_ 

Permit No. 

Land-Surtace Elevation and Datum: 

feet Q Surveyed 

| | Estimated 

Installation Date(s) 

Drilling Method 

Drilling Contractor 

Drilling Fluid 

Si/7,/flT 

(tndnrk l)nll, 

Development Technique(s) and Date(s) 

Ate, 2.(s|or 

Fluid Loss During Drilling gallons 

Water Removed During Development gallons 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 

Yield 

Q feet below M.P. 

M ^ feet below M.P. 

of ft 

&J-0 f^ 

£- hours 

_gpm Date 

Specific Capacity gpm/ft 

Well Purpose R£Ow££y UJ fell-

Remarks f^lKJl , PlP£ K S p ' S " . 

rr s-ruffc wP ? ' -?" AREg ,-r 

Prepared by 

Jdxuo*, lA/rrx- <yrcip <ld{r,lc 2 
g:\aproject\kings electronJcsVwell logs\WefIunconsolidated\blank 

file:////Kcr/faw/
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ARCADIS G&M 

Sample/Core Log 

Boring/Well f S W ^~ \ r \ Project/No. * ^ y&ftA.'&r. Page 1 of 1 

Site 

Location U <krj-tv>-^v> KH 

Total Depth Drilled 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Drilling Fluid Used 

Drilling 

Contractor 

Feet Hole Diameter c 

Drilling 

Started 

inches 

^Y\o<' 
Drilling 

Completed 

Type of Sample/ 

Coring Device 

Sampling Interval feet 

feet I | Surveyed (_J Estimated Datum 

\<£J\ J}ft\C f'/f- M?-2166M* 

Drilling Method 

Helper 

Prepared 

By K . I W ^ . /'" ri^ Hammer 

Weight 

Hammer 

Drop 

Sample/Core Depth Time/Hydraulic 

(feet below land surface) Core Pressur/or 

Recovery Blows/per 6 

From To (feet) Inches 

\jj{kL<r ^ \ 0 ' 

Q. m^ Sample/Core Description* 

^ rffcv 5*U/iri , *"&/>* (\ U j / <T(TV^L-

J2i £2. t~<4— 
i^/ CireJJti (• V2- S&-

K a, 

g:/shared/forms/samp_core-log 





A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS-2 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY 

Page J of 1 

Drilling Drilling 

Started 10:30 Completed 11:45 

Type of Sample/ 

Total Depth Drilled 31 Feet Hole Diameter 4 f i n c h e s Coring Device Roller Bit 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Sampling Interval feet 

feet | |Surveyed |_]Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 

Contractor Kendrick Drilling " 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer 

Weight 

Hammer 

Drop ins. 

0 7 Gravel, coarse; brown fill material 

7 10 > 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 

y ' 

-

g:/shared/forms/BScore-logsNOV01 



A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS-3 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY . 

Total Depth Drilled 3(3 Feet Hole Diameter 4 

Page 1 of 1 

Drilling Drilling 

Started 13:30 Completed 14:45 

inches 

Type of Sample/ 

Coring Device Roller Bit 

Length and Diameter 

of Coring Device 

Land-Surface Elev. . 

Sampling Interval feet 

feet J (Surveyed | (Estimated .Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 
Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer 

Weight 

Hammer 

Drop 

0 7 Gravel, medium to coarse; brown fill material 

7 15 Silty clay, qreen-gray 

15 25 Clay, gray to light brown, plastic; gravel, fine to medium 

25 30 Sand, v. fine, black, rounded 

.. 

_ 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS-4 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY 

Page 1 of 1 

Drilling Drilling 

Started 8:15 Completed 10:00 

Type of Sample/ 

Total Depth Drilled 30.5 Feet Hole Diameter 4 inches Coring Device Roller Bit 

Length and Diameter 

of Coring Device . ' • Sampling Interval feet 

Land-Surface Elev. feet | [surveyed | [Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 
Contractor Kendrick Drilling  

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer Hammer 
Weight Drop ins. 

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 Sand, v.fine to fine medium brown; some gravel, fine 
1 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS-5 Project/No. NJ000389.00007 ' Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY 

Page 1 of 1 

Drilling 

Started 8:15 

Drilling 

Completed 9:40 

Type of Sample/ 

Total Depth Drilled 33 Feet Hole Diameter 4 inches Coring Device Roller Bit 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Sampling Interval feet 

feet | |Surveyed | (Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 

Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer 

Weight 

Hammer 

Drop ins. 

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 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS-6 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY  

Total Depth Drilled 33 Feet Hole Diameter 4 

Page 1 of 1 

Drilling Drilling 

Started 13:45 Completed 15:45 

inches 

Type of Sample/ 

Coring Device Roller Bit 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Sampling Interval feet 

feet | |Surveyed | |Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 
Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer 

Weight 

Hammer 

Drop ins. 

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 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS-7 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY  

Total Depth Drilled 33 Feet Hole Diameter 4 

Page 1 of 1 

Drilling Drilling 

Started 10:30 Completed 12:40 

inches 

Type of Sample/ 

Coring Device Roller Bit 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Sampling Interval feet 

feet | purveyed | (Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 
Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer 

Weight 

Hammer 

Drop ins. 

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 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS:8 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY  

Total Depth Drilled 32 Feet Hole Diameter 4 

Page 1 of 1 

Drilling 

Started 8:30 

Drilling 

Completed 9:40 

inches 

Type of Sample/ 

Coring Device Roller Bit 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Sampling Interval feet 

feet | (Surveyed | (Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 

Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer 

Weight 

Hammer 

Drop ins. 

0 5 Gravel, coarse; brown fill material 

5 8 Gravel, fine, black 

8 10 . Gravel, medium, black to grey; sand coarse, black tb grey 

13 22 Silty clay, grey, plastic 

22 25 Sand, medium to coarse 

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

28 32 Sand, fine to medium; some silt, grey 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS-9 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY 

Page 1 of 1 

Drilling 

Started 

Drilling 

Completed 11/12/2001 

Total Depth Drilled _3j Feet 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Type of Sample/ 

Hole Diameter 4 inches Coring Device Roller Bit 

Sampling Interval feet 

feet | [surveyed | [Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 
Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer 

Weight 

Hammer 

Drop ins. 

0 8 1 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 clay, grey 

40 47 Sand, fine to medium; gravel, fine round to subround (river gravel) 

J 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS-10 Project/No. NJ000389.00007 Boring/Well 

Site -

Location Maybrook Harriman Trust, Harriman, NY 

Page 1 of 1 

Drilling Drilling 

Started 11:45 Completed 13:30 

Type of Sample/ 

Total Depth Drilled 47 Feet Hole Diameter 4 inches Coring Device Roller Bit 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Sampling Interval feet 

feet | [surveyed | [Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 
Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller . Tom 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* 

Hammer Hammer 

Weight Drop ins. 

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 35 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 

i 

g:/shared/forms/BScore-logsNOV01 



A R C A D IS GERAGHTY & MILLER 

Sample/Core Log 

BS-11 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY  

Total Depth Drilled 47.5 Feet Hole Diameter 4 

Page J of 1 

Drilling 

Started 

Drilling 

Completed 11/12/2001 

Type of Sample/ 

inches Coring Device Roller Bit 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Sampling Interval feet 

feet | [Surveyed | [Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 
Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer Hammer 
Weight Drop ins. 

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, black; gravel, fine black; some sand, coarse, black, qtz 

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 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS-12 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY 

Page J of 1 

Drilling Drilling 

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 

Land-Surface Elev. 

Sampling Interval feet 

feet J (Surveyed | (Estimated Datum 

Drilling Fluid Used, EZ-Mud - Bentonite 

Drilling 
Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom 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 Description1' 

Hammer Hammer 

Weight Drop ins. 

0 5 Gravel, coarse; brown fill material 

5 8 Gravel, coarse; brown fill material 

8 10 Silt, grey to green 

10 25 Silty clay, gray, plastic 

25 30 Gravel, angular to subrounded,; some clay, grey to green 

30 38 Clay, grey to green; some gravel, fine to medium 

38 47 Gravel, angular to subrounded; some sand, med to coarse; little clay, grey 
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A R C A D I S GERAGHTY& MILLER 

Sample/Core Log 

BS-13 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY 

Page 1 of J_ 

Drilling Drilling 

Started 8:30 Completed 11:45 

Type of Sample/ 

Total Depth Drilled 55 Feet Hole Diameter_4 inches Coring Device Roller Bit 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Sampling Interval feet 

feet | [surveyed | [Estimated Datum 

Drilling Fluid Used EZ-iyiud - Bentonite 

Drilling 
Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer Hammer 

Weight Drop ins. 

0 5 Gravel, fine to medium, angular to sub-round; Sand, fine to medium, brown 

5 8 Gravel, fine to mediurn, angular to sub-round; Sand, fine to medium, brown 

8 10 Sand, fine, green; some silt, black 

10 30 Sand; fine to medium, green; silt, black 

30 35 Sand, coarse, black (shale) and opaque white (qtz), 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 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS-14 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY  

Total Depth Drilled 50 Feet Hole Diameter 4 

1 of 1 

Drilling 

Started 8:30 

Drilling 

Completed 10:30 

inches 

Type of Sample/ 

Coring Device Roller Bit 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Sampling Interval feet 

feet | [Surveyed [ [Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 

Contractor Kendrick Drilling' 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer 

Weight 

Hammer 

Drop 

0 11 Sand, medium, brown, some gravel 

11 15 Silty clay, light grey 

15 20 silty day, light grey, plastic 

20 38 Clay, gray; some gravel, fine; day, light brown, plastic 

38 50 v. 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) 
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A R C A D I S GERAGHTY& MILLER 

Sample/Core Log 

BS-1S Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY 

Page 1 of 1 

Drilling Drilling 

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 

Land-Surface Elev. 

Sampling Interval feet 

feet. J (Surveyed [__JEstimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 
Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer Hammer 

Weight Drop ins. 

0 15 Sand, finie to medium, brown, some gravel 

15 20 Silt, grey 

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 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS-16 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY  

Total Depth Drilled 56 Feet Hole Diameter 4 

Page 1 of 1 

Drilling 

Started 8:47 

Drilling 

Completed 11:00 

inches 

Type of Sample/ 

Coring Device Roller Bit 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Sampling Interval feet 

feet J [Surveyed | [Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 

Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom . 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* 

Hammer 

Weight 

Hammer 

Drop 

0 9 Sand, fine, bown; some gravel, angular 

9 13 Silt, grey; little fine sand, black (PID 38.4ppm in sample bottle) 

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 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, qtz, 

subrounded; little sand fine to medium, black to brown 

N 

.• -̂
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS-17 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY  

Total Depth Drilled 60 Feet Hole Diameter 4 

Page 1 of 1 

Drilling 

Started 8:30 

Drilling 

Completed 10:30 

inches 

Type of Sample/ 

Coring Device Roller Bit 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Sampling Interval feet 

feet J purveyed . | [Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 

Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer 

Weight 

Hammer 

Drop ins. 

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-logsNOV01 



A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

B S - 1 8 _ Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harrimart, NY  

Total Depth Drilled 65 Feet Hole Diameter 4 

Page 1 of 1 

Drilling Drilling 

Started 11:52 Completed 13:55 

Type of Sample/ 

inches Coring Device Roller Bit 

Length and Diameter 

of Coring Device 

Land-Surface Elev. 

Sampling Interval feet 

feet • | [surveyed | [Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 
Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom Helper Don  

Prepared 
By Q. Horn 

Sample/Core Depth Time/Hydraulic 
(feet below land surface) Core Pressure or 

Recovery Blows per 6 
From To (feet) Inches Sample/Core Description* 

Hammer 

Weight 
Hammer 
Drop ins. 

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 qtz, subrounded to rounded 

(refusal at 64-65 ft.) 
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A R C A D I S GERAGHTY & MILLER 

Sample/Core Log 

BS-19 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY 

Page 1 of 1 

Drilling Drilling 

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 

Land-Surface Elev. 

Sampling Interval feet 

feet J [surveyed | [Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 

Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer Hammer 

Weight Drop ins. 

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) 
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A R C ADIS GERAGHTY & MILLER 

Sample/Core Log 

BS-20 Project/No. NJ000389.00007 Boring/Well 

Site 

Location Maybrook Harriman Trust, Harriman, NY 

Page 1 _ o f 1 

Drilling Drilling 

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 

Land-Surface Elev. 

Sampling Interval feet 

feet | [surveyed | [Estimated Datum 

Drilling Fluid Used EZ-Mud - Bentonite 

Drilling 
Contractor Kendrick Drilling 

Drilling Method Mud rotary rig 

Driller Tom 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* 

Hammer Hammer 

Weight Drop ins. 

0 20 Sand, fine, brown;with silt, light to medium grey green (odor) 

(PID 35.8 ppm) 

20 30 Silt, green 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 , y. fine to fine 

60 62 Sand, very coarse; some gravel, subround to angular (qtz and shale) 
> • 
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ARCADIS GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

y^tt 
\|> LAND SUBFACE 
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/ 
/ 
/ 
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/ 
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l\ 
QBackfil l 

'IxJGfetrt Bentonite 

^- 4 inch diameter 
drilled hole 

Well casing, 

•1 inch diameter, 
Schedule 40 

ft* 

Bentonite (xjslurry 

25_ft* [Jpellets 

28 ft* 

Well Screen. 
1 inch diameter 

, 10 slot 

QGravel Pack 

«(—[x]sandPack(#01) 

L i Formation Collapse 

30 tt* 

Project NJ000389.0007.00001 Well BS-2 

Town/City Harriman 

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

feet Q Surveyed 

[ | Estimated 

Installation Date(s) 11/15/2001 

Drilling Method Mud Rotary 

Drilling Contractor Kendrick Drilling 

Drilling Fluid EZMud 

Development Technique(s) and Date(s) 

Fluid Loss During Drilling 

Water Removed During Development 

Static Depth to Water • 

Pumping Depth to Water 

Pumping Duration 

Yield 

gallons 

gallons 

feet below M.P. 

feet below M.P. 

Specific Capacity 

hours 

gpm Date 

gpm/ft 

Well Purpose Expanded Bio Sparge System-

Sparge Well  

Remarks 
31 tt* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Prepared by G. Horn 

Wnj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct 



A R C A D I S GERAGHTY & MILLER 

Well C( 
(Unconsolidt 

>n« 
ted 

/ 
/ 

/ 

/ 

/ 

( 

/ 

1 

1 

= < 

struction Log 

" f tt 
y LAND SURFACE 
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/ 

( 

/ 

1 

1 

= < 

/ Schedule 40 

/ ' •Backf i l l 

'IxlGfetrt Bentonite 

Drilling Method Mud Rotary 

Drilling Contractor Kendrick Drilling 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

>n« 
ted 

/ 
/ 

/ 

/ 

/ 

( 

/ 

1 

1 

= < 

/ 

/ ft* 

Drilling Fluid EZ Mud 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

>n« 
ted 

/ 
/ 

/ 

/ 

/ 

( 

/ 

1 

1 

= < 

Bentonite [xjslurry 

! 25 ft* ripellets 

Development Technique(s) and Date(s) 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

>n« 
ted 

/ 
/ 

/ 

/ 

/ 

( 

/ 

1 

1 

= < 

28 ft* 

\ 
1 Well Screen. 
1 1 inch diameter 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

>n« 
ted 

/ 
/ 

/ 

/ 

/ 

( 

/ 

1 

1 

= < 

28 ft* 

\ 
1 Well Screen. 
1 1 inch diameter 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

>n« 
ted 

/ 
/ 

/ 

/ 

/ 

( 

/ 

1 

1 

= < 

28 ft* 

\ 
1 Well Screen. 
1 1 inch diameter 

Fluid Loss During Drilling gallons 

Water Removed During Development gallons 

Static Depth to Water feet below M.P. 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

>n« 
ted 

/ 
/ 

/ 

/ 

/ 

( 

/ 

1 

1 

= < 

28 ft* 

\ 
1 Well Screen. 
1 1 inch diameter Pumping Depth to Water feet below M.P. 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

>n« 
ted 

/ 
/ 

/ 

/ 

/ 

( 

/ 

1 
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= < 

'• , 10 slot 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

>n« 
ted 

/ 
/ 

/ 

/ 

/ 

( 

/ 

1 

1 

= < 

/QGravel Pack 

i—[x]sandPack(#01) 

L j Formation Collapse 

30 tt* 

Pumping Duration hours 

Yield gpm Date 

Specific Capacity gpm/ft 

Well Purpose Expanded Bio Sparge System-

Sparge Well 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

>n« 
ted 

/ 
/ 

/ 

/ 

/ 

( 

/ 

1 

1 

= < 

/QGravel Pack 

i—[x]sandPack(#01) 

L j Formation Collapse 

30 tt* 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

>n« 
ted 

/ 
/ 

/ 

/ 

/ 

( 

/ 

1 

1 

= < 

/QGravel Pack 

i—[x]sandPack(#01) 

L j Formation Collapse 

30 tt* 

31 tt* 
Remarks 

Measuring Point is 
Top ot Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Prepared by G. Horn 

Wnj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct 



A R C A D I S GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

4vtt 
V LAND SURFACE 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 
/ 
/ ' 
/ 

/ 
/ 

QBackfi l l 

^[xlSfetrt Bentonite 

= \ 

drilled hole 
inch diameter 

- Well casing, 

1 inch diameter, 
Schedule 40 

ft* 

Bentonite [xjslurry 

24.5 ft* []pellets 

27.5 ft* 

Well Screen. 
1 inch diameter 

, 10 slot 

/[^Gravel Pack 

[x]sandPack(#01) 

^O Formation Collapse 

29.5 ft* 

Project NJ000389.0007.00001 Well BS-3 

Town/C ity Harriman  

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

feet Q Surveyed 

[~| Estimated 

Installation Date(s) 11/15/2001 

Drilling Method Mud Rotary 

Drilling Contractor Kendrick Drillinq 

Drilling Fluid EZMud 

Development Technique(s) and Date(s) 

Fluid Loss During Drilling 

Water Removed During Development 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 

Yield 

gallons 

gallons 

feet below M.P. 

feet below M.P. 

Specific Capacity 

hours 

gpm Date 

gpm/ft 

Well Purpose Expanded Bio Sparge System-

Sparge Well  

Remarks 
30 tt* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Prepared by G. Horn 

Wnj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct 



A R C A D I S GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

/|vtt 
4> LAND SURFACE 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 
/ 

Q Backfill 

jx lGfotrt Bentonite 

^- 4 inch diameter 
drilled Hole 

Well casing, 

1 inch diameter, 
Schedule 40 

ft* 

Bentonite [XJslurry 

25 ft* []pellets 

28 ft* 

Well Screen. 
1 inch diameter 

, 10 slot 

/ [ ] Gravel Pack 

[x]sandPack(#01) 

\J Formation Collapse 

30 tt* 

Project NJ000389.0007.00001 Well BS-4 

Town/City Harriman  

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

_feet Q Surveyed 

[~~| Estimated 

Installation Date(s) 11/16/2001 

Drilling Method Mud Rotary 

Drilling Contractor Kendrick Drilling 

Drilling Fluid EZMud 

Development Technique(s) and Date(s) 

Fluid Loss During Drilling 

Water Removed During Development 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 

Yield 

_ gallons 

gallons 

feet below M.P. 

feet below M.P. 

Specific Capacity 

hours 

gpm Date 

gpm/ft 

Well Purpose Expanded Bio Sparge System-

Sparge Well  

Remarks 
30.5 tt* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Prepared by G. Horn 

\\nj1fp1\data\APROJECT\Maybrook TrusftExpanded Biosparge - MW-1\Data\EXBIOWellConstruct 
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A R C A D I S GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

/^t t 
V LAND SURFACE 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 

/ 
/ 
/ 
/ 

/ 
/ 
/ 

QBackfil l 

jx ISfetr t Bentonite 

— 4 
drilled hole 

inch diameter 

-Well casing, 

1 inch diameter, 
Schedule 40 

ft* 

Bentonite 

28 ft* 

[x]slurry 

Qpellets 

30 ft* 

Ve|l Screen. 
_1 inch diameter 

, 10 slot 

/ [^Gravel Pack 

< (—[x ] Sand Pack (#01) 

Formation Collapse 

32 ft* 

Project NJ000389.0007.00001 Well BS-5 

Town/C ity Harriman  

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

_feet [ ] Surveyed 

|~~| 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 

33 ft* 

Well Purpose Expanded Bio Sparge System-

Sparge Well  

Remarks 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Prepared by G. Horn 

Wnj1fp1\data\APROJECT\Maybrook TrustAExpanded Biosparge - MW-1\Data\EXBIOWellConstruct 



ARCADIS GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 

/ 
/ 
/ 
/ 

< 

/ 
/ 

^ t t 
y LAND SURFACE 

• Backfill 

'{xlGfetrt Bentonite 

^- 4 inch diameter 
drilled hole 

-Well casing, 

1 inch diameter, 
Schedule 40 

ft* 

Bentonite 

28 ft* 

(xjslurry 

[ ] pellets 

30 ft* 

^~VJ< 'ell Screen. 
inch diameter 

", 10 slot 

QGravel Pack 

«(—fx]sandPack(#01) 

V, 
LjFormation Collapse 

32 ft* 

Project NJ000389.0007.00001 Well BS-6 

Town/C ity Harriman  

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

_feet Q Surveyed 

| | Estimated 

Installation Date(s) 11/14/2001 

Drilling Method Mud Rotary 

Drilling Contractor Kendrick Drillinq 

Drilling Fluid EZMud 

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 
33 ft* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Prepared by G. Horn 

Wnj1fp1\data\APROJECT\Maybrook TrustAExpanded Biosparge - MW-1\Data\EXBIOWellConstruct 



ARCADIS GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 

/ 
/ 

inch diameter 
/ drilled nole 

< 

/ 
/ 

^ t t 
V LAND SURFACE 

QBackfi l l 

'[xlGretrt Bentonite 

* 

Well casing, 

1 inch diameter, 
Schedule 40 

ft* 

Bentonite 

27 ft* 

[xjslurry 

[ ] pellets 

30.3 ft* 

Well Screen. 
1 inch diameter 

, 10 slot 

/ [ ] Gravel Pack 

jx]sandPack(#01) 

^0 Formation Collapse 

32.3 ft* 

33 ft* 

Measuring Point is 
Top ot Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Project NJ000389.0007.00001 Well . BS-7 

Town/City Harriman 

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

_feet L~] Surveyed 

| [ Estimated 

Installation Date(s) 11/14/2001 

Drilling Method Mud Rotary 

Drilling Contractor Kendrick Drillinq 

Drilling Fluid EZMud 

Development Technique(s) and Date(s) 

Fluid Loss During Drilling 

Water Removed During Development 

Static Depth to Water 

gallons 

gallons 

feet below M.P. 

Pumpinq Depth to Water feet below M.P. 

Pumping Duration hours 

Yield gpm Date 

Specific Capacity qpm/ft 

Well Purpose Expanded Bio Sparqe System-

Sparqe Well 

Remarks 

Prepared by G. Horn 

Wnj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct 



ARCADIS GERAGHTV & MILLER 

Well Construction Log 
(Unconsolidated) 

/(vtt 
y LAND SURFACE 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 
/ 

/ 

/ 
/ 

l 
/ 

QBackfil l 

jx lGfetrt Bentonite 

* - 4 inch diameter 
drilled hole 

- Well casing, 

1 inch diameter, 
Schedule 40 

ft* 

Bentonite [xjslurry' 

26.5 ft* Qpellets 

Q Gravel Pack 

•(—lx]SandPack(#01) 

\ _ 
| | Formation Collapse 

31.5 ft* 

Project NJ000389.0007.00001 Well BS-8 

Town/C ity Harriman  

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

feet Q Surveyed 

[~| Estimated 

Installation Date(s) 11/14/2001 

Drilling Method Mud Rotary 

Drilling Contractor Kendrick Drilling 

Drilling Fluid EZMud 

Development Technique(s) and Date(s) 

29.5 ft* 

Well Screen. 
1 inch diameter 

, 10 slot 

Fluid Loss During Drilling 

Water Removed During De 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 

Yield 

velopment 

gallons 

gallons 

feet below M.P. 

29.5 ft* 

Well Screen. 
1 inch diameter 

, 10 slot 

Fluid Loss During Drilling 

Water Removed During De 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 

Yield 

feet below M.P. inch diameter 

, 10 slot 

Fluid Loss During Drilling 

Water Removed During De 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 

Yield 

hours 

gpm 

inch diameter 

, 10 slot 

Fluid Loss During Drilling 

Water Removed During De 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 

Yield 

hours 

gpm Date 

Specific Capacity gpm/ft 

Well Purpose Expanded Bio Sparge System-

Sparge Well  

Remarks 
32 ft* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Prepared by G. Horn 

Wnj1fp1\data\APROJECT\Maybrook Trust\Expanded Biosparge - MW-1\Data\EXBIOWellConstruct 



A R C A D I S GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

/ 
/ 
/ 
/ 
/ 

/ 
/ 
/ 

/ 

/ 
/ 

/ 
/ 
/ 
/ 
< 

/ 
/ 

f ft 
V LAND SURFACE 

• Backfill 

j x l & e t r t Bentonite 

1 

4 inch diameter 
drilled hole 

- Well casing, 

1 inch diameter, 
Schedule 40 

ft* 

Bentonite 

41.5 ft* 

[x]slurry 

Qpellets 

44.5 ft* 

|| Well Screen. 
1 inch diameter 

, 10 slot 

/ [^Gravel Pack 

(x]sandPack(#01) 

N: Formation Collapse 

46.5 tt* 

Project NJ000389.0007.00001. Well BS-9 

Town/City Harriman 

County Orange State NY 

Permit No. 

Land-Surface Elevation and Datum: 

_feet Q Surveyed 

|~ l Estimated 

Installation Date(s) 11/12/2001 

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 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Prepared by G. Horn 

Wnj1fp1\data\APROJECT\Maybrook TrusfAExpanded Biosparge - MW-1\Data\EXBIOWellConstruct 



A R C A D I S GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

f ft 
^ LAND SURFACE 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 
/ 
/ 
/ 

/ 
/ 

i 

/ 

Q Backfill 

fx lsret r t Bentonite 

inch diameter 
drilled nole 

-Well casing, 

1 inch diameter, 
Schedule 40 

ft* 

Bentonite [x]slurry 

39.5 ft* Qpellets 

44.7 ft* 

Well Screen. 
1 inch diameter 

, 10 slot 

/ [ ] Gravel Pack 

|x]sandPack(#01) 

0̂ Formation Collapse 

46.7 ft* 

ft* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Project NJ000389.0007.00001 Well BS-10 

Town/C it> Harriman 

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

feet [ ] 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 

Water Removed During Development 

Static Depth to Water . 

Pumping Depth to Water 

Pumping Duration 

Yield 

_ gallons 

gallons 

_feet below M.P. 

feet below M.P. 

Specific Capacity 

hours 

gpm Date 

gpm/ft 

Well Purpose Expanded Bio Sparge System-

Sparge Well  

Remarks 

Prepared by G. Horn 

Wnj1fp1\data\APROJECT\Maybrook TrusfAExpanded Biosparge - MW-1\Data\EXBIOWellConstruct 



A R C A D I S GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

y LAND SURFACE 

A 

A 
/ 
A 
/ 
A 
A 
A 
/ f, 

y 
y 
Y 
y 

Y 
v 

Q Backfill 

fx ]6fetr t Bentonite 

\\ Bentonite [xjslurry 

41.5 ft* [ ] pellets 

^- 4 inch diameter 
drilled hole 

Well casing, 

1 inch diameter, 
Schedule 40 

ft* 

44.5 ft* 

"Well Screen. 
1 inch diameter 

, 10 slot 

/ [^Gravel Pack 

— [ x ] Sand Pack (#01) 

J Formation Collapse 

46.5 ft* 

Project NJ000389.0007.00001 Well BS-

Town/C ity Harriman  

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

feet Q Surveyed 

|~ | Estimated 

Installation Date(s) 11/12/2001 

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 
47.5 ft* 

Measuring Point is 
Top of 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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A R C A D I S GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

^ f t 
ty LAND SURFACE 

/ 
/ 
/ 
/ 
/ 
/ 
/ 

V 

/ 

/ 
/ 
/ ' 
/ 
< 

/ 
/ 

t 
/ 
/ 

QBackfil l 

'[xlSfetrt Bentonite 

I. 

— 4 inch diameter 
drilled hole 

Well casing, 

1 inch diameter, 
Schedule 40 

ft* 

Bentonite [xjslurry 

42.8 ft* Qpellets 

44.8 ft* 

^~VJi ell Screen. 
J inch diameter 

, 10 slot 

Gravel Pack 

X]SandPack(#01) 

Formation Collapse 

46.8 ft* 

47 ft* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Project NJ000389.0007.00001 Well BS-12 

Town/City Harriman  

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

feet [__ Surveyed 

|~ | Estimated 

Installation Date(s) 11/13/2001 

Drilling Method Mud Rotary 

Drilling Contractor Kendrick Drilling 

Drilling Fluid EZ Mud 

Development Technique(s) and Date(s) 

Fluid Loss During Drilling 

Water Removed During Development 

Static Depth to Water 

Pumping Depth to Water _ _ _ _ _ _ 

Pumping Duration 

Yield 

_gallons 

gallons 

feet below M.P. 

feet below M.P. 

Specific Capacity 

hours 

gpm Date 

gpm/ft 

Well Purpose Expanded Bio Sparge System-

Sparge Well  

Remarks 

Prepared by G. Horn 

\\nj1fp1\data\APROJECTMVIaybrook TrusfAExpanded Biosparge - MW-1\Data\EXBIOWellConstruct 
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A R C A D I S GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 
/ 

/ 

/ 

/ 

4> LAND SURFACE 

• Backfill 

*|x"l6fetrt Bentonite 

^- 4 Inch diameter 
drilled hole 

Well casing, 

1 inch diameter, 
Schedule 40 

ft* 

Bentonite 

49 ft* 

(xjslurry 

Q] pellets 

52.5 ft* 

Well Screen. 
1 inch diameter 

, 10 slot 

/(^Gravel Pack 

X Sand Pack(#01) 

LJFormation Collapse 

54.5 ft* 

Project NJ000389.0007.00001 Well BS-13 

Town/C ityHarriman  

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

_feet Q Surveyed 

| | Estimated 

Installation Date(s) 11/13/2001 

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 

55 ft* 

Well Purpose Expanded Bio Sparge System-

Sparge Well  

Remarks 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Prepared by G. Horn 

Wnj1fp1\data\APROJECT\Maybrook TrusfAExpanded Biosparge - MW-1\Data\EXBIOWellConstruct 



A R C A D I S GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 

/ 

-fvtt 
ty LAND SURFACE 

Project NJ000389.0007.00001 Well BS-14 

/ / / Town/City Harriman 

/ / / County Orange State NY 

/ 
/ 

" ^ 4 inch diameter 
/ drilled hole 

Permit No. / 
/ 

" ^ 4 inch diameter 
/ drilled hole 

Land-Surface Elevation and Datum: 

/ 

/ 

* 
\ 

^—Well casing, 

feet | | Surveyed 

| [ Estimated 

/ 
/ 

/ 

/ 

/ 

t 

1 

/ 

/ 

1 inch diameter, Installation Date(s) / 
/ 

/ 

/ 

/ 

t 

1 

/ 

/ 

/ Schedule 40 

/ Q Backfill 

IxlGfetrt Bentonite 

Drilling Method Mud Rotary 

Drilling Contractor Kendrick Drilling 

/ 
/ 

/ 

/ 

/ 

t 

1 

/ 

/ 

/ 

1 
Drilling Fluid EZ Mud 

/ 
/ 

/ 

/ 

/ 
/ ft* 

/ 
/ 

/ 

/ 

/ 

: 

! Bentonite [Xjslurry 
Development Technique(s) and Date(s) 

! 49.5 ft* ripellets 

52.5 ft* 
Fluid Loss During Drilling gallons 

Water Removed During Development gallons 

— N 

• Well Screen. 
1 inch diameter 

Static Depth to Water feet below M.P. 
— N 

• Well Screen. 
1 inch diameter Pumping Depth to Water feet below M.P. 

— N 

, 10 slot 

— N 

Pumping Duration hours 

Yield gpm Date 

= < 

/(^Gravel Pack 

( — [ x ] Sand Pack (#01) 

V-i 
l lFormation Collapse 

Specific Capacity gpm/ft 

Well Purpose Expanded Bio Sparge System-

1 

54.5 ft* 

Sparge Well 1 

54.5 ft* 

1 

54.5 ft* 

55 ft* 
Remarks 

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) 

^ t t 
^ LAND SURFACE 

/ 
/ 
/ ' 
/ 

/ 
/ 

t QBackfi l l 

TX~l6fetrt Bentonite 

inch diameter 
drilled hole 

• Well casing, 

1 inch diameter, 
Schedule 40 

ft* 

Bentonite 

49 ft* 

[xjslurry 

Qpellets 

52.2 ft* 

Well Screen. 
1 inch diameter 

, 10 slot 

/ [ ]Grave l Pack 

(x]sandPack(#01) 

N: Formation Collapse 

54.2 ft* 

ft* 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Project NJ000389.0007.00001 Well BS-15 

Town/C it\ Harriman 

County Orange State NY 

Permit No. 

Land-Surface Elevation and Datum: 

_feet Q Surveyed 

[~| Estimated 

Installation Date(s) 11/8/2001 

Drilling Method Mud Rotary 

Drilling Contractor Kendrick Drilling 

Drilling Fluid EZMud 

Development Technique(s) and Date(s) 

Fluid Loss During Drilling 

Water Removed During Development 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 

Yield 

gallons 

_ gallons 

feet below M.P. 

feet below M.P. 

Specific Capacity 

hours 

gpm Date 

gpm/ft 

Well Purpose Expanded Bio Sparge System-

Sparge Well  

Remarks 

Prepared by G. Horn 
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Project NJ000389.0007.00001 . Well 8S-16 

Town/C ity Harriman 

County Orange 

Permit No. 

State NY 

Land-Surtace Elevation and Datum: 

feet Q Surveyed 

[~~| Estimated 

Installation Date(s) 11/8/2001 

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 
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ARCADIS GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 
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Project NJ000389.0007.00001 Well BS-17 

To wn/C ity Harriman  

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

_feet Q Surveyed 

r~| Estimated 

Installation Date(s) 11/6/2001 

Drilling Method Mud Rotary 

Drilling Contractor Kendrick Drillinq 

Drilling Fluid EZMud 

Development Technique(s) and Date(s) 

Fluid Loss During Drilling 

Water Removed During Development 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 

Yield 

_ gallons 

gallons 

feet below M.P. 

feet below M.P. 

Specific Capacity 

hours 

gpm Date 

gpm/ft 

Well Purpose Expanded Bio Sparge System-

Sparge Well  

Remarks 

Prepared by G. Horn 
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A R C A D I S GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 
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Project NJ000389.0007.00001 Well BS-18 

Town/City Harriman  

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

feet Q Surveyed 

| | Estimated 

Installation Date(s) 11/6/2001 

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 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Prepared by G. Horn 
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Well Construction Log 
(Unconsolidated) 
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Project NJ000389.0007.00001 Well BS-19 

Town/Cit\ Harriman  

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

_feet Q Surveyed 

[~| Estimated 

Installation Date(s) 11/7/2001 

Drilling Method Mud Rotary 

Drilling Contractor Kendrick Drilling 

Drilling Fluid EZMud 

Development Technique(s) and Date(s) 

Fluid Loss During Drilling 

Water Removed During Development 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 

Yield 

gallons 

gallons 

feet below M.P. 

feet below M.P. 

Specific Capacity 

hours 

gpm Date 

gpm/ft 

Well Purpose Expanded Bio Sparge System-

Sparge Well  

Remarks 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

Prepared by G. Horn 
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A R C A D I S GERAGHTY & MILLER 

Well Construction Log 
(Unconsolidated) 
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Project NJ000389.0007.00001 Well BS-20 

Town/C it\ Harriman  

County Orange 

Permit No. 

State NY 

Land-Surface Elevation and Datum: 

_feet Q Surveyed 

| | Estimated 

Installation Date(s) 11/7/2001 

Drilling Method Mud Rotary 

Drilling Contractor Kendrick Drilling 

Drilling Fluid EZMud 

Development Technique(s) and Date(s) 

Fluid Loss During Drilling 

Water Removed During Development 

Static Depth to Water 

Pumping Depth to Water 

Pumping Duration 

Yield 

gallons 

gallons 

feet below M.P. 

feet below M.P. 

Specific Capacity 

hours 

gpm Date 

gpm/ft 

Well Purpose Expanded Bio Sparge System-

Sparge Well  

Remarks 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

* Depth Below Land Surface 

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 
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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 water-taking of up to 50 gpm 

(gallons per minute). The well was reported to yield from up to 150 gpm 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. 
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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 collected during the pumping test and plots of the data for OR-7 are shown in 

Appendix I. 

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. 
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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 these 

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 monitoring 

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 

significant water-bearing zone encountered in the bedrock aquifer 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 (VOCs). All constituents were found at levels below the detection limits, with 

the exception of methylene chloride at 1.1 ug/1 (micrograms per liter). Methylene chloride is a 

typical in-hoiise 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 

since 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 pumped 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 

ofVOCs. 

cmp 
July 9, 1998 
H:\HARRIMAN\1998\WELLOR7.RPT 
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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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VILLAGE OF HARRIMAN 
HARRIMAN, NEW YORK 

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 

Bate TSae 
fcwijtaiv) &»0 

SapsedTJaie 
{mfeqtesi 

Remarks 

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 
10:30 114.90 10 
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 
15:27 160.00 307 
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 

1 03/31/98 1 15:00 | 171.92 1720 I 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) 

Date 
feB$&ary> 

Beptfcfc? water 
tfee& 

B&ps©& Time 
fiakates) 

Remarte 

03/31/98 16:00 172.81 172.81 148 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 
09:00 195.40 195.40 
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 
22:00 201.42 201.42 
23:00 201.87 201.87 

04/02/98 00:00 202.43 202.43 
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) 

M B Tans 
fsal&arv1) fitaft 

Elapsed Tbne Rsroarfcs 

04/02/98 06:00 203.52 203.52 148 gpm 
07:00 203.80 203.80 
08:00 203.81 203.81 
09:00 203.90 203.90 148 gpm 
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 
11:25 69.33 69.33 

04/03/98 09:10 28.60 28.60 
04/06/98 10:15 7.91 7.91 
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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 

H 
W 
W 

at 

a. 
w 
Q 

\J 

b 0" 
...0 

© 

©• 

o b 0" 
...0 

© 

©• 

o 

PJMPIKGTEST 

148gpm 

8 

10 — 1 
3/26/98 3/27/98 3/28/98 3/29/98 3/30/98 

DATE 
3/31/98 4/01/98 4/02/98 4/03/98 

Leggette, Brashears & 



VILLAGE OF HARRIMAN 
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 
HARRIMAN, NEW YORK 

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 
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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 G 

Proposed Groundwater Monitoring 

Program 
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