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EXECUTIVE SUMMARY 
This Remedial Action Progress Report (RAPR) documents the quarterly sampling of 16 
monitoring wells at the M-2 Landfill Site (FTMM-02) from the 4th Quarter 2005 through the 3rd 
Quarter 2006 (Rounds 35 through 38) to monitor the progress of the enhanced natural attenuation 
program [Oxygen Release Compound®

The M-2 Landfill Site consists of approximately 6.5 acres located on the south bank of Mill 
Creek in the southwestern portion of the Main Post.  The site is bordered to the north by Mill 
Creek. 

 (ORC)] in reducing contaminant levels in groundwater. 

Groundwater monitoring of the site identified concentrations of benzene and chlorobenzene 
above the Groundwater Quality Criteria (GWQC) for Class II aquifers.  The Remedial 
Investigation Report/Remedial Action Work Plan (RIR/RAWP) was submitted by Versar, Inc. in 
January 2001 and approved by the New Jersey Department of Environmental Protection 
(NJDEP) in October 2002.  The RAWP proposed enhanced natural attenuation with groundwater 
monitoring as the site remedy for the contaminants of concern (COCs), benzene and 
chlorobenzene.  Predictive modeling indicated that the plume would degrade to below GWQC 
within a nine-year period, and the plume was not predicted to migrate during this time frame. 

Analytical results for six monitoring wells during the current reporting period exceeded the 
NJDEP GWQC for benzene.  Analytical results for one monitoring well exceeded the GWQC for 
chlorobenzene.  Benzene and chlorobenzene concentrations have not exceeded the criteria in any 
of the wells bordering Mill Creek during this reporting period except in M-2MW08 (1.73 µg/L, 
Round 35). 

Benzene was detected above the GWQC of 1.0 µg/L in six wells with concentrations ranging 
from 1.17 µg/L (M-2MW23, Sampling Round 35) to 199.76 µg/L (M-2MW11, Sampling Round 
37).  Chlorobenzene was detected above the GWQC of 50.0 µg/L in one monitoring well 
(M-2MW03) with concentrations ranging from 63.94 µg/L (Round 36) to 87.80 µg/L (Round 
37).  Tert-butyl alcohol (TBA), for which the NJDEP added a GWQC (100 µg/L) in November 
2005, was detected above the new criterion in one well (M-2MW22) with concentrations ranging 
from 149.98 µg/L (Round 35) to 270.18 µg/L (Round 37). 

During this reporting period, surface water samples were collected from three stream locations 
and analyzed for volatile organic compounds (VOCs); tetrachloroethene (PCE) was detected at 
concentrations exceeding its Surface Water Quality Criteria (SWQC).  However, the source of 
this contaminant has been identified as being upgradient of the Fort Monmouth property. 

Although concentrations of COCs, including TBA, have fluctuated over time (specifically in 
M-2MW03, M-2MW08, M-2MW11, M-2MW21, M-2MW22, M-2MW23, and M-2MW24), 
COC levels have generally decreased in all monitoring wells where concentrations were above 
the GWQC at the onset of the first ORC® injection.  Based on the decreasing trend of COCs over 
time, VEETech recommends that the DPW continue quarterly groundwater and surface water 
sampling and monitoring activities. 
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1.0 INTRODUCTION 
An enhanced natural attenuation program to remediate the contaminants of concern (COCs), 
benzene and chlorobenzene, at the M-2 Landfill Site (FTMM-02), located at the Main Post Area 
of Fort Monmouth, New Jersey, is being conducted in accordance with the Remedial Action 
Work Plan (RAWP) prepared by Versar, Inc. in January 2001 and approved by the New Jersey 
Department of Environmental Protection (NJDEP) in October 2002. 

The U.S. Army Garrison Fort Monmouth, Directorate of Public Works and Chenega Technology 
Services Corporation issued the contract under Chenega purchase order number C06-02456 to 
VEETech, P.C. (VEETech) to prepare this Remedial Action Progress Report (RAPR).  The 
report documents groundwater (Rounds 35 through 38) and surface water (Rounds 37 through 
40) monitoring during the current reporting period of the 4th Quarter 2005 through the 3rd

1.1 Objectives 

 Quarter 
2006. 

The objective of this RAPR is to document the implementation of the remedial action program 
performed at the M-2 Landfill Site during the current reporting period of the 4th Quarter 2005 
through the 3rd Quarter 2006 following the 4th injection event performed between May and July 
2005.  ORC® injections were implemented by the DPW as a Remedial Action (RA) based on the 
recommendations found in the Remedial Investigation Report/Remedial Action Workplan 
(RIR/RAWP), prepared by Versar, dated January 2001, and approved by the New Jersey 
Department of Environmental Protection (NJDEP) in October 2002.  The purpose of the RA was 
to treat the contaminant-affected areas at the site using ORC® 

The RA and subsequent preparation of this RAPR encompassed the following: 

to reduce the contaminant 
concentrations to comply with the NJDEP Class II-A aquifer Groundwater Quality Criteria 
(GWQC).  The remedial activities were conducted in accordance with the NJDEP Technical 
Requirements for Site Remediation (2005), NJAC 7:26E, et seq. and the M-2 Landfill Site 
RIR/RAWP (Appendix B). 

• Applying ORC® treatment 

• Conducting quarterly rounds of groundwater and surface water sampling and documenting 
the results to evaluate the effectiveness of the RA, 

to six areas of concern identified in Versar’s RIR/RAWP within 
the M-2 Landfill Site where the most significant groundwater impacts were observed and 
documented, 

• Comparing the results of the groundwater and surface water sampling with the NJDEP 
GWQC and Surface Water Quality Criteria (SWQC), 

• Identifying and discussing recommendations with the DPW for the continuation of this RA, 
and 

• Documenting remedial activities as required by the NJDEP Technical Requirements for Site 
Remediation, NJAC 7:26E et seq. 
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1.2 Report Organization 
Section 2.0 discusses the site history and background information for the M-2 Landfill Site.  
Section 3.0 describes and summarizes the remedial activities (ORC® injection) conducted at the 
M-2 Landfill Site.  Section 4.0 discusses groundwater and surface water monitoring and 
sampling activities at the site.  Section 5.0 presents the analytical results of the groundwater and 
surface water sampling.  Section 6.0 discusses the effectiveness of the RA and provides 
recommendations to the DPW for the M-2 Landfill Site.  Section 7.0 is the reference section. 



M-2 Landfill Site – Remedial Action Progress Report 
Main Post - Fort Monmouth, New Jersey  

 

January 2009 2-1 

2.0 SITE BACKGROUND 
The following sections describe the site background of the M-2 Landfill Site.  Included is a 
description of the site location, site history, background investigations, and previous RAPRs. 

2.1 Site Location and Description 

Fort Monmouth is located in the central-eastern portion of New Jersey in Monmouth County, 
approximately 45 miles south of New York City and 70 miles northeast of Philadelphia (Figure 
2-1).  The M-2 Landfill Site is located in the southwestern portion of the Main Post, south of 
Mill Creek, and consists of approximately 6.5 acres.  According to a report prepared by the U.S. 
Army Toxic and Hazardous Materials Agency (USATHAMA) titled, Installation Assessment of 
Fort Monmouth, Report 171, dated May 1980, the M-2 Landfill was in use between 1964 and 
1968 for general disposal of domestic and industrial wastes.  This site has reportedly been 
inactive since 1969.  Since 1969, there has been a steady growth and stabilization of vegetation 
(grass, trees, and bushes) on the site.  The environmental setting (regional/local geology and 
hydrogeology) of the M-2 Landfill Site is described in Versar’s RIR/RAWP, dated January 2001 
(Appendix B). 

2.2 Site History and Background Investigations 

The U.S. Army Corps of Engineers (USACE), Baltimore District, initially contracted Roy F. 
Weston, Inc. (Weston) to perform a Site Investigation (SI) at Fort Monmouth, New Jersey.  
Suspected hazardous waste sites were initially identified at Fort Monmouth in a report prepared 
by the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA, 1980).  The 
USATHAMA report identified 37 sites with known or suspected waste materials on the Main 
Post and the two sub-posts (Charles Wood and Evans areas).  Weston conducted a background 
investigation of the 37 sites, as well as eight additional sites that were identified by Fort 
Monmouth and the NJDEP.  Weston’s findings were described in a report titled Investigation of 
Suspected Hazardous Waste Sites at Fort Monmouth, New Jersey (1993).  The M-2 Landfill Site 
is one of the 37 sites identified. 

In 1995, Weston conducted a site investigation of the M-2 Landfill Site and prepared an SI 
Report (December 1995).  The Weston SI Report (Appendix A) was used as the basis for 
subsequent remedial investigations, which progressed to the development of remedial actions, 
including the remediation program at the M-2 Landfill Site.  From February 1999 through March 
2000, the Directorate of Public Works (DPW) conducted a Remedial Investigation (RI) of the 
site.  Versar, Inc. was contracted by the DPW to evaluate the data collected during the RI and 
prepare the RAWP (Appendix B). 

2.2.1 Site Investigation Report – Weston 

The Site Investigation (SI), performed by Weston in 1995, at the M-2 Landfill Site included 
sampling of two surface water locations, installation and sampling of three groundwater-
monitoring wells (M-2MW01, M-2MW02, and M-2MW03), and tidal monitoring.  Two rounds 
of groundwater sampling and one round of surface water sampling (collected from SW-1 and 
SW-2) were collected and analyzed for Target Compound List (TCL) plus 30 parameters (TCL + 
30), Target Analyte List (TAL) metals, and cyanide. 
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A background study of the Main Post was conducted as part of the site investigation reported in 
1995.  Five borings on the Main Post were placed in areas believed to be unaffected by base 
activities, as specified by the 1993 Investigation of Suspected Hazardous Waste Sites at Fort 
Monmouth, New Jersey report.  Two soil samples were collected from each of the five borings.  
The borings were converted to monitoring wells and two samples were collected from each well.  
Two sediment and surface water samples were also collected as part of the background study.  
Maximum background concentrations were then established and reported in the SI for soil, 
groundwater, surface water, and sediment for the Main Post Area of Fort Monmouth so that they 
could be compared to the analytical results from the SI (Weston, 1995). 

Groundwater analytical data for three groundwater-monitoring wells indicated that 
chlorobenzene concentrations exceeding the NJDEP GWQC of 4.0 µg/L were present at the M-2 
Landfill Site.  There were no detections of SVOCs, pesticides or cyanide above the NJDEP 
GWQC.  Twenty metals were detected in site groundwater; however, only five (aluminum, 
arsenic, iron, manganese, and lead) were found at concentrations exceeding the NJDEP GWQC, 
but were detected at concentrations below maximum background concentrations established in 
the SI report (Weston, 1995) and are therefore not identified as Contaminants of Concern 
(COCs). 

The Weston SI Report (1995) presented a proposal to the DPW for the M-2 Landfill Site that 
was subsequently implemented (Appendix A).  A long-term groundwater and surface water 
monitoring program was proposed that utilized the existing groundwater-monitoring wells and 
surface water sampling locations to monitor and document downgradient surface water and 
groundwater quality conditions over time. 

An expanded SI, requested by the NJDEP, identified benzene and PCBs in groundwater at the 
M-2 Landfill Site.  The DPW installed seven additional wells (M-2MW04 through M-2MW10) 
in 1998 as part of the expanded SI.  This resulted in the performance of a Remedial Investigation 
(RI) encompassing soil and groundwater characterization to determine the extent of the impacts 
of PCBs and benzene at the site. 

2.2.2 Remedial Investigation/Remedial Action Workplan – Versar 

From May 1997 through June 2000, the DPW performed an RI of the M-2 Landfill Site.  Versar 
was contracted by the DPW to install additional groundwater monitoring wells, evaluate the data 
collected during the RI, and prepare the RAWP. 

The following RI approach was established: 

 Perform a Geoprobe®

 Install additional groundwater-monitoring wells within the landfill and performing slug 
and pump tests to determine the aquifer characteristics of the shallow saturated zone 
beneath the M-2 Landfill Site. 

 investigation of the soils and groundwater within the landfill to 
characterize the near-surface and subsurface soils and shallow groundwater to determine 
whether a source area existed for benzene and chlorobenzene observed in the 
groundwater. 
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 Incorporate the new wells into the quarterly groundwater-monitoring program. 

 Continue quarterly surface water sampling and also collecting sediment samples at 
selected locations to evaluate the potential impact to the stream from the PCBs detected 
in the soils and shallow groundwater. 

Geoprobe®

The RI involved the drilling of 258 Geoprobe

 Investigation 

®

Ten VOCs (methylene chloride, carbon disulfide, chlorobenzene, benzene, ethylbenzene, total 
xylenes, 2-butanone, toluene, acetone, and chloroform) were detected in the soil samples.  While 
there were detections of these VOCs in the shallow subsurface soils, no VOCs exceeded the 
respective RDCSCC. 

 boring locations to facilitate the collection of soil 
and groundwater samples.  The results of the RI indicated that PCBs were detected at 
concentrations above the minimum detection limit (MDL) in 51 of the soil borings and at 
concentrations that exceeded the Residential Direct Contact Soil Cleanup Criteria (RDCSCC) of 
0.49 mg/kg in 82 samples at 40 boring locations.  In most cases, if a detection of PCBs was 
reported in a soil boring, the next sample depth interval was either a non-detect (ND), or below 
the RDCSCC.  PCBs were detected in groundwater samples collected from 14 boring locations 
at concentrations that exceeded the NJDEP GWQC for PCBs of 0.50 µg/L. 

Twenty VOCs were detected in groundwater samples including methylene chloride, carbon 
disulfide, chlorobenzene, benzene, ethylbenzene, total xylenes, toluene, acetone, chloroform, 
1,4-dichlorobenzene (DCB), 1,2-DCB, 1,3-DCB, PCE, TCE, vinyl chloride, cis-1-2-
dichloroethene (DCE), trans-1,2-DCE, 2-butanone, tert-butyl alcohol (TBA), and methyl tert-
butyl ether (MTBE).  Based on the groundwater sampling results, benzene and chlorobenzene 
were identified in groundwater at concentrations that exceeded their respective GWQC. 

A total of 24 groundwater monitoring wells, three installed by Weston (1994), seven (M-2MW4 
through M-2MW10) installed by DPW (1998), and 14 installed by Versar (2000), have been 
incorporated in the groundwater-monitoring program at the M-2 Landfill Site (Figure 2-1).  Four 
of the wells were installed to a depth of 50 feet and the remaining wells were installed to 20 feet 
below ground surface (bgs).  Benzene and chlorobenzene were identified as the COCs.  Although 
benzene and chlorobenzene concentrations were expected to naturally attenuate to acceptable 
levels over time, the DPW proposed to actively remediate the affected areas at the M-2 Landfill 
Site by targeting six specific locations and applying an Enzyme-Enhanced Bioremediation 
(EEB), supplemented by an Oxygen Release Compound (ORC

Monitoring Wells 

®

2.2.3 Remedial Action Progress Report, 2000-2002 – Versar 

). 

After the first EEB/ORC® injection period and ten rounds of groundwater monitoring well 
sampling (2nd Quarter 2000 through 3rd Quarter 2002), Versar prepared a RAPR dated April 
2004.  The RAPR documented the groundwater quality conditions over time and evaluated the 
impact of the EEB/ORC® injection program. 
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The injection of EEB was performed between March 2001 and May 2001.  Subsequently, the 
first round of ORC®

A generally decreasing trend in the concentrations of benzene and chlorobenzene were observed 
during the reporting period (2

 injection was performed between September and November 2001.  These 
injection events were completed with the prior approval of the NJDEP under the provisions of a 
Permit-by-Rule agreement. 

nd Quarter 2000 through 3rd Quarter 2002).  The results supported 
the contention that COC degradation is occurring at the M-2 Landfill Site, presumably due to the 
effectiveness of the EEB/ORC®

Based on the concentrations of the COCs in groundwater following the EEB and ORC

 injection program that supports the biodegradation processes. 

® 
injections, the EEB/ORC®

2.2.4 Remedial Action Progress Report, 2002-2003 – Versar 

 subsurface injection program was continued by the DPW. 

The second ORC® injection round was performed by the DPW between January and February 
2003.  This injection event was completed with the prior approval of the NJDEP under the 
provisions of a Permit-by-Rule agreement.  Versar prepared a second RAPR, dated August 2005, 
following the second injection event for the reporting period of the 4th Quarter 2002 through the 
3rd Quarter 2003.  Said RAPR documented the groundwater quality conditions over time and 
evaluated the impact of the ORC®

A generally decreasing trend of COCs was observed in groundwater at the site throughout the 
four quarters of groundwater sampling.  The results supported the contention that COC 
degradation was occurring at the M-2 Landfill Site, presumably due to the effectiveness of the 
ORC

 injection program. 

®

Based on the decreasing concentrations of COCs in groundwater during the reporting period, the 
ORC

 to support the biodegradation processes. 

®

2.2.5 Remedial Action Progress Report, 2003-2005 – VEETech 

 subsurface injection program was continued. 

The third and fourth ORC® injections were performed by the DPW between April 20 and June 4, 
2004 and May 18 and July 1, 2005.  These injection events were completed with the prior 
approval of the NJDEP under the provisions of a Permit-by-Rule agreement.  VEETech prepared 
a RAPR, dated November 2008, following these injections for the reporting period of the 4th 
Quarter 2003 through the 3rd Quarter 2005.  The RAPR documented the groundwater quality 
conditions over time and evaluated the impact of the ORC®

A generally decreasing trend of COCs was observed in groundwater at the site throughout the 
eight quarters of groundwater sampling.  The results supported the contention that COC 
degradation was occurring at the M-2 Landfill Site, presumably due to the effectiveness of the 
ORC

 injection program. 

®

Based on the decreasing trend of COCs over time, VEETech recommended that the DPW 
continue quarterly groundwater and surface water sampling and monitoring activities. 

 to support the biodegradation processes. 
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3.0 REMEDIAL ACTIVITIES 
Sampling results documented in Versar’s RIR/RAWP (January 2001) for the M-2 Landfill Site 
indicated that the shallow groundwater contained benzene and chlorobenzene at concentrations 
that exceeded the NJDEP GWQC.  Although the COC concentrations in groundwater were 
expected to gradually decrease through natural attenuation, the DPW implemented an ORC®

3.1 Oxygen Release Compound

 
program to actively address the groundwater contamination at the site.  This bioremediation 
approach involved treating six areas identified in the RIR/RAWP where elevated concentrations 
of COCs were detected (Figure 3-1). 

Dilute hydrogen, magnesium, and/or calcium peroxide, also known as ORC

® 
®, was used to 

remediate COCs at the M-2 Landfill Site.  ORC® degrades to water or hydroxides, thereby 
releasing free oxygen to the system.  Indigenous microbes and organisms utilize the additional 
oxygen in the soil/groundwater to break down organic molecules (contaminants) into smaller, 
simpler, non-toxic substances, such as water and fatty acids.  ORC®

The six treatment areas designated for the application of ORC

 applications were conducted 
in accordance with the M-2 Landfill Site RIR/RAWP, prepared by VERSAR, Inc. (Versar), 
dated January 2001, and approved by the NJDEP in October 2002. 

®

The fourth ORC

 are illustrated in Figure 3-1.  
Approximately eight boring locations within each of the six delineated areas, where 
concentrations of benzene and/or chlorobenzene were detected above their respective NJDEP 
GWQC, were selected for application of the biological enhancements. 

® injection event was performed between May and July 2005 using a Geoprobe® 
rig to install an array of nine temporary injection points around each of the eight selected boring 
locations.  These injection points were established on 5-foot centers for a total of 432 injection 
locations.  Injection of the ORC® 

3.2 Discharge to Groundwater Permit 

was continuous from 4 feet to 8 feet below ground surface 
(bgs). 

The purpose of the New Jersey Pollutant Discharge Elimination System (NJPDES) Discharge to 
Groundwater (DGW) permit is to request a formal approval of the ORC® subsurface injection 
program at the M-2 Landfill Site as described in the RAWP prepared by Versar (Appendix B).  
The third and fourth injections of ORC®

As described in the Versar RAWP, ORC

 were completed with the prior approval of the NJDEP 
under the provisions of a Permit-by-Rule agreement. 

® injections do not result in the discharge of any 
hazardous compounds.  A Material Safety Data Sheet (MSDS) for the ORC®

3.3 Types of Waste Generated and Disposal Methods 

 is presented in 
Appendix C. 

The waste types generated by the remedial activities included three-gallon polyethylene pails and 
personal protective equipment (PPE).  The pails were recycled and the PPE was disposed of as 
non-hazardous waste. 
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4.0 MONITORING AND SAMPLING ACTIVITIES 
As part of the Long Term Monitoring (LTM) program at the M-2 Landfill Site, quarterly 
groundwater monitoring (Rounds 35 through 38) and surface water sampling (Rounds 37 
through 40) continued from the 4th Quarter 2005 through the 3rd Quarter 2006.  Groundwater 
samples were collected from 16 monitoring wells (M-2MW02, M-2MW03, M-2MW04, 
M-2MW05, M-2MW06, M-2MW07, M-2MW08, M-2MW09, M-2MW10, M-2MW11, 
M-2MW12, M-2MW13, M-2MW21, M-2MW22, M-2MW23, and M-2MW24) during four 
quarterly sampling events.  Monitoring wells M-2MW01 and M-2MW14 through M-2MW20 
were last sampled during the 1st

Sampling was conducted by the DPW in accordance with the established protocols as described 
in the Fort Monmouth Standard Sampling Operating Procedure (SOP No.: SAM-0205, August 
1999, Revision #1 January 2003, Revision #2 September 2004 and Revision #3 January 2006, 
Appendix F) and the NJDEP Field Sampling Procedures Manual, August 2005).  Both 
groundwater and surface water samples were analyzed for VOCs + 15.  Surface water samples 
from SS-13 and SS-15 were also analyzed for PCBs.  Laboratory analyses of the samples were 
conducted at the Fort Monmouth Environmental Testing Laboratory (FMETL), a New Jersey 
certified laboratory (Certification No. 13461). 

 Quarter 2004.  Surface water samples (SS-13, SS-15, and SS-24) 
were collected from Mill Creek. 

4.1 Groundwater Monitoring 

During the current groundwater sampling program at the M-2 Landfill Site, groundwater was 
encountered at depths ranging from 4.23 to 11.08 feet bgs (3.40 to 16.81 feet below top of well 
casing).  Static depth-to-water measurements were collected from each monitoring well on 
December 6, 2005, February 16, 2006, May 3, 2006, and September 26, 2006.  No separate-
phase product was observed in any of the 24 monitoring wells during the reporting period.  
Figure 2-2 shows the locations of the monitoring wells.  Depth to water measurement results are 
summarized in Table 4-1.  Groundwater-elevation contour maps were generated for each round 
based on groundwater elevations calculated for 24 monitoring wells in Rounds 36 and 37, 22 
wells in Round 35, and 16 wells in Round 38.  These contour maps are presented in Figures 4-1 
through Figure 4-4 along with the required NJDEP contour map reporting forms. 

The contour maps indicate that shallow groundwater underlying the M-2 Landfill Site 
consistently flows to the northwest toward Mill Creek at elevations ranging from 3.40 feet to 
16.81 feet above mean sea level.  No significant variations in groundwater flow conditions were 
observed through the current monitoring period. 

4.2 Groundwater Sampling 

Quarterly groundwater sampling of the 16 monitoring wells was conducted by the DPW.  
Quality control samples for the monitoring period included 9 method blanks, 7 trip blanks, 7 
field blanks, and 7 field duplicate samples. 

Sampling equipment was thoroughly decontaminated before and after each use.  Following 
collection, the groundwater samples were immediately placed in laboratory-supplied bottle ware.  
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Sample containers were labeled, sealed, packed in ice, and transported to the FMETL under 
proper chain-of-custody procedures. 

Copies of the chain-of-custody forms and the laboratory analytical data sheets are presented in 
Appendix D.  A summary of the groundwater sampling activities for the remediation monitoring 
(Rounds 1 through 38); including round numbers, well IDs, sample IDs, sample locations, 
collection/analysis dates, analytical parameters, and analysis methods, is provided in Table 4-2.  
Figure 2-2 shows the locations of the monitoring wells.  The analytical results are discussed in 
Section 5.1. 

4.3 Surface Water Sampling 

Surface water sampling was conducted by the DPW for the current reporting period as part of a 
base-wide surface-water sampling program.  A total of 12 surface water samples were collected 
over four rounds of sampling from three locations (SS-13, SS-15, and SS-24) along Mill Creek.  
Figure 2-2 shows the locations of surface water sample collection points.  SS-13 is located 
upstream of the site.  SS-15 is located just upstream of the western boundary of the M-2 Landfill.  
SS-24 is located immediately downstream of the M-2 Landfill Site.  The samples were analyzed 
by the FMETL for VOCs.  The results of these analyses are discussed in Section 5.2. 

Sampling equipment was thoroughly decontaminated before and after each use.  Surface water 
samples were collected and immediately placed in laboratory-supplied bottle ware.  Sample 
containers were labeled, sealed, packed in ice, and transported to the FMETL under proper 
chain-of-custody procedures. 

Copies of the chain-of-custody forms and the laboratory analytical data are presented in 
Appendix E.  Table 4-3 presents a summary of surface water sampling activities for Rounds 1 
through 40 for sampling points SS-13, SS-15, and SS-24, including sampling rounds, sample 
IDs, stream sampling locations, collection/analysis dates, analytical parameters, and analysis 
method. 

4.4 Types of Waste Generated and Disposal Methods 

The waste types generated by the sampling activities included polyethylene tubing, Teflon®

 

 
bailers, mason string, and personal protective equipment (PPE).  The tubing, bailers, string, and 
PPE were disposed of as non-hazardous waste. 
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5.0 SITE ANALYTICAL RESULTS 
This section includes a summary discussion of the chemical characterization of the site based on 
the samples collected and analyzed for the current reporting period, including four quarterly 
rounds of groundwater monitoring well samples and four rounds of surface water samples. 

5.1 Groundwater Sampling Results 

Summaries of the analytical results from each of the 24 monitoring wells on the site for Rounds 
1 through 38 are summarized in Tables 5-1 through Table 5-24.  Analytes detected in 
groundwater samples at concentrations above their respective NJDEP GWQC are highlighted 
and shaded in the tables.  Graphs depicting the COC concentrations over time of seven wells 
(M-3MW03, M-2MW08, M-2MW11, M-2MW21, M-2MW22, M-2MW23, and M-2MW24) are 
provided as Figure 5-2A through Figure 5-8.  A summary of results exceeding GWQC in the 
current reporting period is presented in Table 5-25.  Figure 5-1A summarizes the analytical 
results for benzene and chlorobenzene to include all remediation phase sampling events. 

During four quarterly sampling events for the current reporting period, seven VOCs were 
detected in site groundwater samples.  Three VOCs [benzene, chlorobenzene, and tert-butyl 
alcohol (TBA)] were detected at concentrations that exceeded their respective GWQC in more 
than one sample, while four VOCs (1,2-dichlorobenzene, 1,3-dichloro-benzene, toluene, and 
1,4-dichlorobenzene) were detected below their respective GWQC. 

5.1.1 Contaminants of Concern 

The following paragraphs summarize the results of the contaminants of concern (COCs) detected 
above the GWQC during the current reporting period: 

 Benzene concentrations in monitoring well M-2MW03 ranged from 1.73 µg/L in Round 
38 to 3.17 µg/L in Round 35.  Benzene concentrations exceeded the GWQC of 1.0 µg/L 
in all four sampling rounds. 

 Benzene concentrations in monitoring well M-2MW08 ranged from non-detect in Rounds 
36 through 38 to 1.73 µg/L in Round 35.  Benzene concentrations exceeded the GWQC 
of 1.0 µg/L in one of the four sampling rounds. 

 Benzene concentrations in monitoring well M-2MW11 ranged from 1.51 µg/L in Round 
35 to 199.76 µg/L in Round 37.  In Round 38, benzene was detected at 10.88 µg/L.  
Benzene concentrations exceeded the GWQC in all four sampling rounds. 

 Benzene concentrations in monitoring well M-2MW21 ranged from non-detect in Round 
38 to 1.91 µg/L in Round 35.  Benzene concentrations exceeded the GWQC in two of the 
four sampling rounds. 

 Benzene concentrations in monitoring well M-2MW23 ranged from non-detect in Round 
38 to 2.28 µg/L in Round 36.  Benzene concentrations exceeded the GWQC in three of 
the four sampling rounds. 
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 Benzene concentrations in monitoring well M-2MW24 ranged from 1.31 µg/L in Round 
38 to 2.11 µg/L in Round 36.  Benzene concentrations exceeded the GWQC in all four 
sampling rounds. 

 Chlorobenzene concentrations in monitoring well M-2MW03 ranged from 44.14 µg/L in 
Round 38 to 87.80 µg/L in Round 37.  Chlorobenzene concentrations exceeded the 
GWQC of 50.00 µg/L in three of the four sampling rounds. 

 TBA concentrations in monitoring well M-2MW22 ranged from 149.98 µg/L in Round 
35 to 270.18 µg/L in Round 37.  In Round 38, TBA was detected at 159.15 µg/L.  TBA 
concentrations exceeded the GWQC of 100 µg/L in all four sampling rounds. 

All other monitoring wells had benzene and chlorobenzene concentrations that were non-detect 
or below the NJDEP GWQC. 

5.2 Surface Water Sampling Results 

Quarterly surface water samples were collected along Mill Creek at two upstream locations and 
one downstream of the site during the current sampling period (Surface Water Rounds 37 
through 40).  Summary results for surface water samples for Rounds 1 through 40 (October 1996 
through September 2006) are summarized in Tables 5-26 through Table 5-28.  Surface water 
contaminant distributions over time are presented in Figure 5-1B.  The results of the current 
surface water sampling events are discussed below. 

Surface water sampling results were compared to the appropriate fresh water NJDEP Surface 
Water Quality Criteria (SWQC).  Concentrations of VOCs that exceeded their respective SWQC 
are summarized in Table 5-29. 

During four quarterly sampling events for the current reporting period, five VOCs [acetone, 
methyl tert-butyl ether (MTBE), cis-1,2-dichloroehtene (DCE), tetrachloroethene (PCE), and 
trichloroethene (TCE)] were detected in surface water samples.  One VOC, PCE, was detected at 
concentrations that exceeded its SWQC in three samples, while four VOCs were detected below 
their respective SWQC. 

At SS-15, PCE was detected in one round of sampling (2.54 µg/L, Round 38) above the SWQC 
of 0.388 µg/L.  At SS-24, PCE was detected at 0.71 µg/L (Round 37) and 2.14 µg/L (Round 38).  
Benzene and chlorobenzene were not detected in any of the surface water sampling events 
(Rounds 37 through 40). 

As previously noted, surface water sampling points SS-13 and SS-15 are located upstream of the 
M-2 Landfill Site.  Both sampling points are located outside of the Fort Monmouth property 
boundary.  The concentrations of PCE, TCE, and DCE observed entering the property at the M-2 
Landfill Site are not derived from Army activities at Fort Monmouth.  Since these contaminants 
are not the result of past or current Army activities, they are not considered COCs. 
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5.3 Tentatively Identified Compounds (TICs) 

During this reporting period, one of the 16 monitoring wells (M-2MW02) had no VOC 
Tentatively Identified Compounds (TICs).  Sampling results from the four sampling events 
indicated that TICs were detected in 11 other monitoring wells in only one round.  Nine of the 11 
monitoring wells (M-2MW04, M-2MW05, M-2MW07, M-2MW08, M-2MW09, M-2MW10, 
M-2MW11, M-2MW12, and M-2MW13) contained one TIC.  The concentrations of the one TIC 
in these wells ranged from three to six µg/L. 

The highest concentrations of total TICs were detected in monitoring wells M-2MW22, 
M-2MW23, and M-2MW24.  Total concentrations ranged from 154 µg/L (6 TICs, M-2MW22) 
to non-detect in three rounds at M-2MW23.  The total number of TICs in these wells ranged 
from two to ten. 

Only one sample (from M-2MW22) contained TICs that exceeded the NJDEP criteria of 100 
µg/L for individual compounds or 500 µg/L for total TIC concentrations.  An unknown analyte 
concentration in the 1st

5.4 Quality Assurance/Quality Control (QA/QC) 

 Quarter 2006 was 100 µg/L.  The total concentration of TICs at this 
location was 154 µg/L.  There were no other individual or total concentrations above the NJDEP 
criteria.  Table 5-30 lists the VOC TICs for this reporting period. 

To verify the reliability of the analytical results, VEETech reviewed the holding times for each 
sample and the results of the analyses of 15 method blanks, 14 trip blanks, 14 field blanks, and 
11 field duplicate samples for the stream and groundwater samples.  The discussion below is 
based on QA/QC for the groundwater samples.  Samples were analyzed by the FMETL within 
the prescribed holding time requirements for the analytical method. 

Laboratory method blanks accompanied each batch of samples for the M-2 Landfill Site.  These 
method blanks consisted of laboratory-grade water that is processed identically to the samples 
and analyzed with the sample batch.  A total of nine VOC method blanks were analyzed with the 
M-2 Landfill Site samples. 

Method Blanks 

Acetone was detected in one method blank sample at a concentration (2.08 µg/L, Round 36) 
below the NJDEP GWQC of 6,000 µg/L.  Acetone is a common laboratory contaminant and its 
detection in the method blank sample is not indicative of a widespread laboratory contamination 
problem.  More importantly, neither of the COCs was detected in any of the method blank 
samples. 

A total of seven trip blanks were included as part of the M-2 Landfill Site sampling program to 
document that volatile organics were not introduced into the samples during the handling 
process.  The trip blanks were prepared by the FMETL and consisted of sample bottles filled 
with laboratory deionized water.  The trip blanks remained with the sample bottles in coolers and 
were returned to the laboratory for analysis along with the groundwater samples. 

Trip Blanks 



M-2 Landfill Site – Remedial Action Progress Report 
Main Post - Fort Monmouth, New Jersey  

 

January 2009 5-4 

Chloroform was detected in one of the seven trip blanks; however, the detection did not exceed 
the NJDEP criteria of 70 µg/L.  Chloroform, as acetone, is a common laboratory contaminant 
and the detection is not indicative of a widespread laboratory contamination problem.  The 
detection of chloroform indicates that sample handling procedures, including sample containers, 
may have introduced contamination into the sampling and analysis process.  However, neither of 
the COCs was detected in any of the trip blank samples. 

One field blank sample was obtained during each day's sampling activities to document the 
equipment decontamination procedures.  A total of seven field samples (e.g., field blanks) were 
collected during the M-2 Landfill Site sampling program.  The field blanks were collected by 
rinsing deionized water, supplied by the laboratory, over the sampling equipment used for daily 
activities.  The water was collected in clean laboratory-supplied containers and submitted for 
analysis along with the M-2 Landfill Site groundwater and stream samples. 

Field Blanks 

Chloroform was detected in one sample collected during Round 36; however, the detection did 
not exceed the NJDEP GWQC of 70 µg/L.  As noted for the trip blanks, the detection of 
chloroform indicates that sample handling procedures, including sample containers, may have 
introduced contamination into the sampling and analysis process.  The primary COCs, benzene 
and chlorobenzene, were not detected in any of the field blanks. 

A total of seven field duplicate samples were also collected during the M-2 Landfill Site 
sampling events to verify the consistency of the entire sampling and analytical procedure.  The 
results for all of the duplicate samples were close to those obtained for the original samples.  The 
relative percent differences (RPDs) for the duplicate sample analyses ranged from 0.00 per cent 
to 13.65 per cent, however, the average RPD for all of the results was 6.07 per cent.  Based on 
average RPDs, the QA/QC sample results indicate a high level of precision. 

Duplicate Samples 
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6.0 REMEDIAL ACTION PROGRESS 
The long-term groundwater monitoring results indicate the concentrations of COCs are 
decreasing in groundwater at the M-2 Landfill Site as a result of enhanced natural attenuation.  
There is also no indication of plume migration and contamination from the M-2 Landfill Site is 
not impacting Mill Creek. 

6.1 Cost of Remediation Incurred To-Date 

The total cost to-date for the annual implementation of the remedial actions performed at the 
M-2 Landfill Site is provided below: 

ACTUAL COST (THOUSANDS $) 
YEAR PA SI RI RD RA RAO LTM 

1993 

TOTAL 
3.9             3.9 

1994   43.4           43.4 

1995   2.4           2.4 

1996   0.55         22.5 23.05 

1997     14.6       23.8 38.4 

1998     132.1 16.6     17.5 166.2 

1999     99   218   20 337 

2000     269 51 250 80 51 701 

2001           80 54 134 

2002           90 54 144 

2003           84 54 138 

2004           84 54 138 

2005           84 54 138 

2006           0 33 33 
TOTALS = 3.9 46.35 514.7 67.6 468 502 437.8 2040.35 

6.1 Discharge to Groundwater Permit 

An NJPDES DGW permit application was submitted in November 2001 to obtain approval for 
continuation of the ORC® injection program at the M-2 Landfill Site.  ORC® injections were 
conducted between May and July 2005 as an extension of the NJDEP Permit-by-Rule approval. 
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6.3 Conclusions 

Figures 5-2A through 5-8 illustrate the trend in concentrations of contaminants over time at wells 
M-2MW03, M-2MW08, M-2MW11, M-2MW21, M-2MW22, M-2MW23, and M-2MW24 
where benzene, chlorobenzene, and TBA (COCs) have been detected above and below their 
respective GWQC.  During this reporting period, no COCs above the GWQC were detected in 9 
of the 16 monitoring wells (M-2MW02, M-2MW04, M-2MW05, M-2MW06, M-2MW07, 
M-2MW09, M-2MW10, M-2MW12, and M-2MW13). 

Samples from monitoring wells M-2MW01 and M-2MW14 through M-2MW20 were last 
analyzed in March 2004.  Historical analytical results for these wells are included in the Tables 
section. 

Benzene was detected at concentrations exceeding the GWQC of 1.0 µg/L in one to four 
sampling rounds collected from six monitoring wells.  Concentrations ranged from 1.17 µg/L in 
M-2MW23 (Round 35) to 3.17 µg/L in M-2MW03 (Round 35).  Three samples from M-2MW11 
exceeded this range in Round 38 (10.88 µg/L), Round 36 (52.06 µg/L) and Round 37 (199.76 
µg/L). 

Chlorobenzene was detected at concentrations exceeding the GWQC of 50.0 µg/L in one 
groundwater monitoring well (M-2MW03) during three rounds of sampling.  Concentrations 
ranged from 54.49 µg/L (Round 36) to 77.57 µg/L (Round 37).  However, the chlorobenzene 
concentration decreased to 44.14 µg/L in Round 38. 

Tert-butyl alcohol (TBA) was detected at concentrations that exceeded the new GWQC 
established in November 2005 (100 µg/L) in one groundwater monitoring well (M-2MW22) 
during all four rounds of sampling.  Concentrations ranged from 149.98 µg/L (Round 35) to 
270.18 µg/L (Round 37).  The concentration of TBA decreased to 159.15 µg/L in Round 38. 

Although concentrations of COCs have fluctuated over time (specifically in M-2MW03, 
M-2MW08, M-2MW11, M-2MW21, M-2MW22, M-2MW23, and M-2MW24), the COC levels 
have generally decreased in all monitoring wells where concentrations were above the GWQC at 
the onset of the first ORC® injection.  The conclusion is that ORC®

6.4 Recommendations 

 injections have enabled 
natural attenuation to proceed at an increased rate, however, areas around M-2MW03, 
M-2MW11, and M-2MW22 are still of concern. 

Although COC concentrations have fluctuated in some wells, based on the generally decreasing 
trend of COCs over time, VEETech recommends that the DPW continue quarterly sampling and 
monitoring activities.  Remedial action progress will be monitored and reported to the NJDEP 
periodically. 

6.4.1 Sampling Program 

The following table provides a summary of the current quarterly groundwater and surface water 
sampling program at the M-2 Landfill Site.  At this time, no change in the current program is 
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planned.  Any future alterations involving laboratory analyses and the elimination of certain 
wells from the program will be based on the distribution of the COCs over time. 

Monitoring Well Analyzed for Future Sampling 
Status Reason 

M-2MW02 VOCs Continue VOCs 
Quarterly 

Downgradient of 
Contamination Source 

M-2MW03 VOCs Continue VOCs 
Quarterly 

Exceedances of benzene 
and chlorobenzene 

M-2MW04 VOCs Continue VOCs 
Quarterly Confirmation sampling 

M-2MW05 VOCs Continue VOCs 
Quarterly 

Downgradient of 
Contamination Source 

M-2MW06 VOCs Continue VOCs 
Quarterly 

Downgradient of 
Contamination Source 

M-2MW07 VOCs Continue VOCs 
Quarterly 

Downgradient of 
Contamination Source 

M-2MW08 VOCs Continue VOCs 
Quarterly 

Benzene exceedance 
and downgradient of 

Contamination Source 

M-2MW09 VOCs Continue VOCs 
Quarterly 

Downgradient of 
Contamination Source 

M-2MW10 VOCs Continue VOCs 
Quarterly 

Downgradient of 
Contamination Source 

M-2MW11 VOCs Continue VOCs 
Quarterly Exceedances of benzene 

M-2MW12 VOCs Continue VOCs 
Quarterly 

Downgradient of 
Contamination Source 

M-2MW13 VOCs Continue VOCs 
Quarterly 

Downgradient of 
Contamination Source 

M-2MW21 VOCs Continue VOCs 
Quarterly Exceedances of benzene  

M-2MW22 VOCs Continue VOCs 
Quarterly 

Exceedances of TBA, 
Downgradient of 

Contamination Source 

M-2MW23 VOCs Continue VOCs 
Quarterly Exceedances of benzene  

M-2MW24 VOCs Continue VOCs 
Quarterly Exceedances of benzene 

 
 

Stream Site Analyzed for Future Sampling 
Status Reason 

SS -13 VOCs, pesticides, PCBs Continue VOCs 
Quarterly 

No COC detections in 11 
rounds but downgradient of 

exceeding wells 

SS -15 VOCs, pesticides, PCBs Continue VOCs 
Quarterly 

No COC detections in 25 
rounds but downgradient of 

exceeding wells 

SS -24 VOCs, pesticides, PCBs Continue VOCs 
Quarterly 

No COC detections in 16 
rounds but downgradient of 

exceeding wells 
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6.5 Remedial Action Schedule 
The table provided in Appendix G is a schedule summary for all remedial activities at the M-2 
Landfill Site from the Preliminary Assessment phase through the end of this reporting period, 4th 
Quarter 2005 through 3rd Quarter 2006. 
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Material Safety Data Sheet for Oxygen Release Compound® 
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Groundwater Monitoring Well Laboratory Analytical Data 

4th Quarter 2005 through 3rd
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Surface Water Laboratory Analytical Data 
4th Quarter 2005 through 3rd

(This report is supplied on disc only.) 
 Quarter 2006 
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Fort Monmouth Directorate of Public Works 
Analytical Standard Operating Procedures 



  
 

 



  
 

 

Appendix G 
 

Final Costs and Schedule for the M-2 Landfill Site 



Table 4-1
Groundwater Elevation Summary

M-2 Landfill Site (FTMM-02)
Fort Monmouth, New Jersey

Notes:
(1) Elevation of survey mark at top of casing (TOC).
(2) Depth to water in feet from TOC.
(3) Groundwater elevation in feet above mean sea level (msl).
NM=Not Measured 1

Groundwater Sampling Round:

Well ID TOC(1) Date
Depth to 
Water(2) GW Elev. Date Depth to 

Water GW Elev. Date Depth to 
Water GW Elev. Date Depth to 

Water GW Elev.

M-2MW01 21.04 12/06/05 NM NM 02/16/06 4.23 16.81 05/03/06 5.74 15.30 09/26/06 NM NM
M-2MW02 15.50 12/06/05 9.78 5.72 02/16/06 9.85 5.65 05/03/06 10.10 5.40 09/26/06 10.78 4.72
M-2MW03 12.63 12/07/05 7.36 5.27 02/16/06 7.45 5.18 05/03/06 7.64 4.99 09/26/06 7.92 4.71
M-2MW04 14.53 12/07/05 8.56 5.97 02/16/06 8.49 6.04 05/03/06 8.69 5.84 09/26/06 9.02 5.51
M-2MW05 10.70 12/06/05 5.90 4.80 02/16/06 6.00 4.70 05/03/06 6.25 4.45 09/26/06 6.40 4.30
M-2MW06 12.93 12/06/05 7.97 4.96 02/16/06 8.12 4.81 05/03/06 8.32 4.61 09/26/06 8.48 4.45
M-2MW07 11.37 12/07/05 6.81 4.56 02/16/06 6.71 4.66 05/03/06 6.96 4.41 09/26/06 6.87 4.50
M-2MW08 11.71 12/07/05 6.45 5.26 02/16/06 6.36 5.35 05/03/06 6.51 5.20 09/26/06 6.64 5.07
M-2MW09 14.09 12/07/05 10.54 3.55 02/16/06 10.61 3.48 05/03/06 10.47 3.62 09/26/06 10.69 3.40
M-2MW10 12.08 12/07/05 7.37 4.71 02/16/06 7.26 4.82 05/03/06 7.56 4.52 09/26/06 7.72 4.36
M-2MW11 13.83 12/07/05 8.78 5.05 02/17/06 8.67 5.16 05/03/06 8.93 4.90 09/26/06 9.18 4.65
M-2MW12 14.37 12/07/05 8.58 5.79 02/17/06 8.45 5.92 05/03/06 8.72 5.65 09/26/06 9.02 5.35
M-2MW13 16.08 12/07/05 9.75 6.33 02/16/06 9.57 6.51 05/03/06 9.75 6.33 09/26/06 9.87 6.21
M-2MW14 19.19 12/07/05 NM NM 02/16/06 9.95 9.24 05/03/06 10.16 9.03 09/26/06 NM NM
M-2MW15 19.70 12/06/05 9.47 10.23 02/16/06 9.41 10.29 05/04/06 9.74 9.96 09/26/06 NM NM
M-2MW16 18.17 12/06/05 6.81 11.36 02/16/06 6.34 11.83 05/04/06 7.08 11.09 09/26/06 NM NM
M-2MW17 20.12 12/06/05 7.47 12.65 02/16/06 6.47 13.65 05/04/06 10.38 9.74 09/26/06 NM NM
M-2MW18 11.67 12/06/05 6.13 5.54 02/16/06 6.01 5.66 05/04/06 6.57 5.10 09/26/06 NM NM
M-2MW19 16.66 12/06/05 7.92 8.74 02/16/06 7.86 8.80 05/04/06 8.52 8.14 09/26/06 NM NM
M-2MW20 16.84 12/06/05 10.62 6.22 02/16/06 10.68 6.16 05/04/06 11.08 5.76 09/26/06 NM NM
M-2MW21 16.59 12/07/05 9.94 6.65 02/16/06 9.63 6.96 05/04/06 9.97 6.62 09/26/06 10.47 6.12
M-2MW22 12.71 12/06/05 7.94 4.77 02/16/06 8.05 4.66 05/04/06 8.36 4.35 09/26/06 8.44 4.27
M-2MW23 15.86 12/07/05 10.14 5.72 02/06/06 10.00 5.86 05/03/06 10.25 5.61 09/26/06 10.66 5.20
M-2MW24 16.78 12/07/05 8.37 8.41 02/16/06 8.28 8.50 05/04/06 8.63 8.15 09/26/06 9.00 7.78

#35 #36 #37 #38
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#1 M2MW01 2502.05 5/2/1997 Aqueous Metals; SVOCs; VOCs Methods 3112B and 3120B, Methods 625, 622

M2MW03 2502.06 5/2/1997 Aqueous Metals; SVOCs; VOCs Methods 3112B and 3120B, Methods 625, 624

M2MW02 2513.03 5/8/1997 Aqueous Metals; SVOCs; VOCs Methods 3112B and 3120B, Methods 625, 623

#2 M2MW02 2880.01 8/6/1997 Aqueous Metals; SVOCs; VOCs Methods 3112B and 3120B, Methods 625, 624

M2MW03 2880.02 8/6/1997 Aqueous Metals; SVOCs; VOCs Methods 3112B and 3120B, Methods 625, 624

M2MW01 2880.03 8/6/1997 Aqueous Metals; SVOCs; VOCs Methods 3112B and 3120B, Methods 625, 624

#3 M2MW02 3094.03 10/23/1997 Aqueous Metals; SVOCs; VOCs Methods 3112B and 3120B, Methods 625, 624

M2MW03 3094.04 10/23/1997 Aqueous Metals; SVOCs; VOCs Methods 3112B and 3120B, Methods 625, 624

M2MW01 3094.05 10/23/1997 Aqueous Metals; SVOCs; VOCs Methods 3112B and 3120B, Methods 625, 624

#4 M2MW01 3336.03 2/11/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW02 3336.04 2/11/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW03 3336.05 2/11/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW04 3336.06 2/11/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

#5 M2MW01 3504.03 4/23/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW02 3504.04 4/23/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW03 3504.05 4/23/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW04 3509.03 4/27/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

#6 M2MW01 3744.03 7/22/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW02 3744.04 7/22/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW03 3744.05 7/22/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW04 3744.06 7/22/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

#7 M2MW01 4036.01 11/6/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW03 4036.02 11/6/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW04 4036.03 11/6/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW02 4036.04 11/6/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

#7A M2MW05 3983.03 10/19/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 625

M2MW06 3983.04 10/19/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 626

M2MW07 3983.05 10/19/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 627

M2MW08 3983.06 10/19/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 628

M2MW09 3983.07 10/19/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 629

M2MW10 3983.08 10/19/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630
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#7B M2MW10 4022.03 11/2/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW09 4022.04 11/2/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 629

M2MW08 4022.05 11/2/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 628

M2MW07 4022.06 11/2/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 627

M2MW06 4022.07 11/2/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 626

M2MW05 4022.08 11/2/1998 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 625

#8 M2MW01 4241.03 2/3/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW02 4241.04 2/3/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW03 4241.05 2/3/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW04 4241.06 2/3/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW05 4241.07 2/3/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW06 4241.08 2/3/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW07 4241.09 2/3/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW08 4241.10 2/3/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW09 4241.11 2/3/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW10 4241.12 2/3/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

#9 M2MW01 4551.03 6/15/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW02 4551.04 6/15/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW03 4551.05 6/15/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW04 4551.06 6/15/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW05 4551.07 6/15/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW06 4551.08 6/15/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW07 4551.09 6/15/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW08 4551.10 6/15/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW09 4551.11 6/15/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW10 4551.12 6/15/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

#10 M2MW01 4628.03 7/20/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW02 4628.04 7/20/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW03 4628.05 7/20/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW04 4628.06 7/20/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW05 4628.07 7/20/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW06 4628.08 7/20/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW07 4628.09 7/20/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW08 4628.10 7/20/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630
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M2MW09 4628.11 7/20/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW10 4628.12 7/20/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

#11 M2MW01 4844.04 10/7/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW02 4844.05 10/7/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW03 4844.06 10/7/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW04 4844.07 10/7/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW05 4844.08 10/7/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW06 4844.09 10/7/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW07 4844.10 10/7/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW08 4844.11 10/7/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW09 4844.12 10/7/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW10 4844.13 10/7/1999 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

#12 M2MW01 5227.04 3/7/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW02 5227.05 3/7/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW03 5227.06 3/7/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW04 5227.07 3/7/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW05 5227.08 3/7/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW06 5227.09 3/7/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW07 5227.10 3/7/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW08 5227.11 3/7/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW09 5227.12 3/7/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW10 5227.13 3/7/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

#13 M2MW01 5498.04 6/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW02 5498.05 6/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW03 5498.06 6/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW04 5498.07 6/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW05 5498.08 6/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW06 5498.09 6/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW07 5498.10 6/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW08 5498.11 6/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW09 5498.12 6/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW10 5498.13 6/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

#13A M2MW14 5440.04 5/30/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW13 5440.05 5/30/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630
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M2MW23 5440.06 5/30/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 633

M2MW15 5440.07 5/30/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW21 5440.08 5/30/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 631

M2MW24 5440.09 5/30/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW16 5440.1 5/30/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW22 5440.11 5/30/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 632

M2MW17 5440.12 5/30/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW18 5440.13 5/30/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW12 5446.03 5/31/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW11 5446.04 5/31/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW19 5446.05 5/31/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW20 5446.06 5/31/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

#13B M2MW14 5471.04 6/13/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW13 5471.05 6/13/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW23 5471.06 6/13/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 633

M2MW15 5471.07 6/13/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW24 5471.08 6/13/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW18 5471.09 6/13/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW22 5471.10 6/13/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 632

M2MW16 5471.11 6/13/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW17 5471.12 6/13/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW21 5471.13 6/13/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 631

M2MW12 5475.03 6/14/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW11 5475.04 6/14/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW19 5475.05 6/14/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

M2MW20 5475.06 6/14/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 630

#14 M2MW05 5744.03 9/25/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW22 5744.04 9/25/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW02 5744.05 9/25/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW18 5744.06 9/25/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW17 5744.07 9/25/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW21 5744.08 9/25/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW16 5749.03 9/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW24 5749.04 9/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW04 5749.05 9/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW15 5749.06 9/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634
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M2MW14 5749.07 9/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW01 5752.03 9/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW13 5752.04 9/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW10 5752.05 9/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW23 5752.06 9/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW06 5755.03 9/28/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW07 5755.04 9/28/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW08 5755.05 9/28/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW09 5755.06 9/28/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW03 5755.07 9/28/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW12 5757.03 9/29/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW19 5757.05 9/29/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW11 5757.06 9/29/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW20 5757.07 9/29/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

#15 M2MW01 5917.05 12/20/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW13 5917.06 12/20/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW03 5917.07 12/20/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW14 5917.07 12/20/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW23 5917.08 12/20/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW15 5917.09 12/20/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW24 5917.10 12/20/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW16 5917.11 12/20/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW06 5918.04 12/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW05 5920.04 12/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW17 5920.05 12/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW02 5920.06 12/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW18 5920.07 12/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW22 5920.08 12/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW21 5920.09 12/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW04 5920.10 12/60/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW20 5920.11 12/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW19 5920.12 12/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW07 5920.13 12/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW08 5920.14 12/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW10 5920.15 12/26/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW09 5925.01 12/27/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW11 5928.03 12/29/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634
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M2MW12 5928.04 12/29/2000 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

#16 M2MW11 1601404 3/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW12 1601405 3/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW19 1601406 3/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW20 1601407 3/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW06 1601604 3/28/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW09 1601605 3/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW02 1601804 3/28/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW17 1601805 3/28/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW18 1601806 3/28/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW22 1601807 3/28/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW21 1601808 3/28/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW16 1601809 3/28/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW05 1601810 3/28/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW24 1601811 3/31/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW07 1601812 3/28/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW01 1602004 3/29/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW03 1602005 3/29/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW04 1602006 3/29/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW08 1602007 3/29/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW10 1602008 3/28/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW13 1602009 3/29/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW14 1602010 3/29/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW15 1602011 3/29/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW23 1602012 3/29/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

#17 M2MW01 1626.04 6/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW02 1626.05 6/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW03 1626.06 6/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW09 16208.02 6/23/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW04 16216.07 6/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW13 16216.08 6/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW14 16216.09 6/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW15 16216.10 6/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW16 16216.11 6/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW17 16216.12 6/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW18 16216.13 6/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634
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M2MW06 1620801 6/23/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW11 1621504 6/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW12 1621505 6/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW19 1621506 6/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW20 1621507 6/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW05 1621508 6/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW07 1621509 6/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW08 1621510 6/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW10 1621511 6/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW22 1621512 6/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW23 1621513 6/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW24 1621514 6/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW21 1621614 6/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

#18 M2MW11 1645804 9/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW23 1645805 9/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW05 1645806 9/28/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW22 1645807 9/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW02 1645808 9/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW18 1645809 9/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW20 1645810 9/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW17 1645811 9/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW07 1645812 9/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW21 1645813 9/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW06 1645901 9/26/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW09 1645902 9/28/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW01 1646604 9/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW03 1646605 9/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW04 1646606 9/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW08 1646607 9/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW10 1646608 9/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW12 1646609 9/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW13 1646610 9/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW14 1646611 9/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW15 1646612 9/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW16 1646613 9/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW19 1646614 9/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW24 1646615 9/27/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634
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#19 M2MW11 1661701 11/30/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW12 1661702 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW19 1661703 11/30/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW20 1661704 11/30/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW06 1663304 12/10/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW09 1663305 12/10/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW03 1665604 12/14/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW14 1665605 12/14/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW13 1665606 12/14/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW01 1665607 12/14/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW02 1667504 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW04 1667505 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW05 1667506 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW07 1667507 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW08 1667508 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW10 1667509 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW15 1667510 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW16 1667511 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW17 1667512 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW18 1667513 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW21 1667514 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW22 1667515 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW23 1667516 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW24 1667517 12/20/2001 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

#20 M2MW20 2016804 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW05 2016805 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW02 2016806 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW17 2016807 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW18 2016808 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW22 2016809 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW06 2016810 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW07 2016811 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW19 2016812 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW24 2016813 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW21 2016814 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW16 2016815 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634
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M2MW08 2016816 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW04 2016817 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW11 2016818 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW09 2016819 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW12 2016820 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW10 2016821 3/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW01 2016904 3/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW03 2016905 3/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW13 2016906 3/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW14 2016907 3/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW15 2016908 3/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW23 2016909 3/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

#21 M2MW05 2038004 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW22 2038005 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW02 2038006 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW18 2038007 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW20 2038008 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW17 2038009 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW07 2038010 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW21 2038011 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW24 2038012 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW19 2038013 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW16 2038014 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW08 2038015 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW04 2038016 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW15 2038017 6/19/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW11 2038304 6/20/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW23 2038305 6/20/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW14 2038306 6/20/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW13 2038307 6/20/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW12 2038308 6/20/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW03 2038309 6/20/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW10 2038310 6/20/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW01 2038311 6/20/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW06 2038904 6/22/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW09 2038905 6/22/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634
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#22 M2MW11 2067304 9/20/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW12 2067305 9/20/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW19 2067306 9/20/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW20 2067307 9/20/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW01 2067904 9/24/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW14 2067905 9/24/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW15 2067906 9/25/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW13 2067907 9/24/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW10 2067908 9/24/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 640

M2MW08 2067909 9/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 638

M2MW05 2067910 9/24/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 635

M2MW22 2067911 9/24/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW02 2067912 9/24/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW18 2067913 9/24/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW07 2067914 9/24/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 637

M2MW17 2067915 9/25/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW21 2067916 9/24/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW03 2068301 9/25/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW04 2068302 9/25/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW24 2068305 9/25/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW16 2068316 9/25/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW23 2068394 9/25/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 634

M2MW06 2068704 9/26/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 636

M2MW09 2068705 9/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 639

#23 M2MW05 2088704 12/16/2002 Aqueous Metals; SVOCs; VOCs Methods 3112B and 3120B, Methods 625, 624

M2MW07 2088705 12/16/2002 Aqueous Metals; SVOCs; VOCs Methods 3112B and 3120B, Methods 625, 624

M2MW08 2088706 12/16/2002 Aqueous Metals; SVOCs; VOCs Methods 3112B and 3120B, Methods 625, 624

M2MW10 2088707 12/16/2002 Aqueous Metals; SVOCs; VOCs Methods 3112B and 3120B, Methods 625, 624

M2MW11 2090204 12/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW12 2090205 12/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW19 2090206 12/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW20 2090207 12/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW03 2090208 12/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW13 2090209 12/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW14 2090210 12/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW23 2090211 12/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW06 2090301 12/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624
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M2MW09 2090302 12/27/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW22 2090404 12/30/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW02 2090405 12/30/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW18 2090406 12/30/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW17 2090407 12/30/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW21 2090408 12/30/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW24 2090409 12/30/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW16 2090410 12/30/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW04 2090411 12/30/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW15 2090412 12/30/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW01 2090413 12/30/2002 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

#24 M2MW06 3012801 3/20/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW09 3012802 3/20/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW05 3013504 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW02 3013505 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW22 3013506 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW18 3013507 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW17 3013508 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW20 3013509 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW07 3013510 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW21 3013511 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW24 3013512 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW19 3013513 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW16 3013514 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW08 3013515 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW04 3013516 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW15 3013517 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW10 3013518 3/25/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW01 3013704 3/26/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW14 3013705 3/26/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW13 3013706 3/26/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW12 3013707 3/26/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW03 3013708 3/26/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW23 3013709 3/26/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW11 3013710 3/26/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

#25 M2MW10 3027304 6/6/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624
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M2MW03 3027305 6/6/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW14 3027306 6/6/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW13 3027307 6/6/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW23 3027308 6/6/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW01 3027309 6/6/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW08 3027310 6/6/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW04 3027311 6/6/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW16 3027312 6/6/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW24 3027313 6/6/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW21 3027314 6/6/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW15 3027315 6/6/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW02 3027404 6/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW22 3027405 6/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW18 3027406 6/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW17 3027407 6/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW05 3027408 6/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW07 3027409 6/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW20 3027410 6/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW19 3027411 6/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW09 3027412 6/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW11 3027413 6/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW12 3027414 6/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW06 3027415 6/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

#26 M2MW09 3057701 9/8/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW06 3057702 9/8/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW16 3058104 9/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW24 3058105 9/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW21 3058106 9/9/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW17 3058204 9/10/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW18 3058205 9/10/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW22 3058206 9/10/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW02 3058207 9/10/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW05 3058208 9/10/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW07 3058209 9/10/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW08 3058210 9/10/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW04 3058211 9/10/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW15 3058404 9/11/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624
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M2MW14 3058405 9/11/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW13 3058406 9/11/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW23 3058407 9/11/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW03 3058408 9/11/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW10 3058409 9/11/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW01 3058504 9/15/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW11 3058505 9/15/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW12 3058506 9/15/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW19 3058507 9/15/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

M2MW20 3058508 9/15/2003 Aqueous Metals; Pest/PCBs; SVOCs; VOCs Methods 3112B and 3120B, Methods 608, 625, & 624

#27 M2MW06 3075601 11/21/2003 Aqueous VOCs Method 624

M2MW09 3075602 11/21/2003 Aqueous VOCs Method 624

TB 3075701 11/24/2003 Aqueous VOCs Method 624

FB 3075702 11/24/2003 Aqueous VOCs Method 624

FD 3075703 11/24/2003 Aqueous VOCs Method 624

M2MW03 3075704 11/24/2003 Aqueous VOCs Method 624

M2MW13 3075705 11/24/2003 Aqueous VOCs Method 624

M2MW10 3075707 11/24/2003 Aqueous VOCs Method 624

M2MW23 3075708 11/24/2003 Aqueous VOCs Method 624

M2MW01 3075710 11/24/2003 Aqueous VOCs Method 624

TB 3078001 12/3/2003 Aqueous VOCs Method 624

FB 3078002 12/3/2003 Aqueous VOCs Method 624

FD 3078003 12/3/2003 Aqueous VOCs Method 624

M2MW04 3078004 12/3/2003 Aqueous VOCs Method 624

M2MW08 3078005 12/3/2003 Aqueous VOCs Method 624

M2MW07 3078006 12/3/2003 Aqueous VOCs Method 624

M2MW21 3078007 12/3/2003 Aqueous VOCs Method 624

M2MW24 3078008 12/3/2003 Aqueous VOCs Method 624

M2MW22 3078010 12/3/2003 Aqueous VOCs Method 624

M2MW05 3078011 12/3/2003 Aqueous VOCs Method 624

FB 3078202 12/4/2003 Aqueous VOCs Method 624

TB 3078701 12/4/2003 Aqueous VOCs Method 624

FD 3078703 12/4/2003 Aqueous VOCs Method 624

M2MW02 3078704 12/4/2003 Aqueous VOCs Method 624

M2MW11 3078709 12/4/2003 Aqueous VOCs Method 624

M2MW12 3078710 12/4/2003 Aqueous VOCs Method 624
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#28 TB 4014101 2/25/2004 Aqueous VOCs Method 624

FB 4014102 2/25/2004 Aqueous VOCs Method 624

FD 4014103 2/25/2004 Aqueous VOCs Method 624

M2MW06 4014104 2/25/2004 Aqueous VOCs Method 624

M2MW09 4014105 2/25/2004 Aqueous VOCs Method 624

TB 4016501 3/11/2004 Aqueous VOCs Method 624

FB 4016502 3/11/2004 Aqueous VOCs Method 624

FD 4016503 3/11/2004 Aqueous VOCs Method 624

M2MW01 4016504 3/11/2004 Aqueous VOCs Method 624

M2MW13 4016506 3/11/2004 Aqueous VOCs Method 624

M2MW10 4016507 3/11/2004 Aqueous VOCs Method 624

TB 4017501 3/15/2004 Aqueous VOCs Method 624

FB 4017502 3/15/2004 Aqueous VOCs Method 624

FD 4017503 3/15/2004 Aqueous VOCs Method 624

M2MW05 4017504 3/15/2004 Aqueous VOCs Method 624

M2MW22 4017505 3/15/2004 Aqueous VOCs Method 624

M2MW02 4017507 3/15/2004 Aqueous VOCs Method 624

M2MW07 4017509 3/15/2004 Aqueous VOCs Method 624

M2MW21 4017510 3/15/2004 Aqueous VOCs Method 624

M2MW24 4017512 3/15/2004 Aqueous VOCs Method 624

TB 4017701 3/16/2004 Aqueous VOCs Method 624

FB 4017702 3/16/2004 Aqueous VOCs Method 624

FD 4017703 3/16/2004 Aqueous VOCs Method 624

M2MW08 4017704 3/16/2004 Aqueous VOCs Method 624

M2MW04 4017705 3/16/2004 Aqueous VOCs Method 624

M2MW23 4017707 3/16/2004 Aqueous VOCs Method 624

TB 4019401 3/22/2004 Aqueous VOCs Method 624

FB 4019402 3/22/2004 Aqueous VOCs Method 624

FD 4019403 3/22/2004 Aqueous VOCs Method 624

M2MW03 4019404 3/22/2004 Aqueous VOCs Method 624

M2MW11 4019405 3/22/2004 Aqueous VOCs Method 624

M2MW12 4019406 3/22/2004 Aqueous VOCs Method 624

#29 TB 4049001 6/24/2004 Aqueous VOCs Method 624

FB 4049002 6/24/2004 Aqueous VOCs Method 624

FD 4049003 6/24/2004 Aqueous VOCs Method 624

M2MW02 4049004 6/24/2004 Aqueous VOCs Method 624

M2MW03 4049005 6/24/2004 Aqueous VOCs Method 624
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M2MW04 4049006 6/24/2004 Aqueous VOCs Method 624

M2MW05 4049007 6/24/2004 Aqueous VOCs Method 624

M2MW06 4049008 6/24/2004 Aqueous VOCs Method 624

M2MW07 4049009 6/24/2004 Aqueous VOCs Method 624

M2MW08 4049010 6/24/2004 Aqueous VOCs Method 624

M2MW09 4049011 6/24/2005 Aqueous VOCs Method 624

M2MW10 4049012 6/24/2006 Aqueous VOCs Method 624

M2MW11 4049013 6/24/2007 Aqueous VOCs Method 624

M2MW12 4049014 6/24/2008 Aqueous VOCs Method 624

M2MW13 4049015 6/24/2009 Aqueous VOCs Method 624

M2MW21 4049016 6/24/2010 Aqueous VOCs Method 624

M2MW22 4049017 6/24/2011 Aqueous VOCs Method 624

M2MW23 4049018 6/24/2012 Aqueous VOCs Method 624

M2MW24 4049019 6/24/2013 Aqueous VOCs Method 624

#30 TB 4061101 8/19/2004 Aqueous VOCs Method 624

FB 4061102 8/19/2004 Aqueous VOCs Method 624

FD 4061103 8/19/2004 Aqueous VOCs Method 624

M2MW05 4061104 8/19/2004 Aqueous VOCs Method 624

M2MW06 4061105 8/19/2004 Aqueous VOCs Method 624

M2MW07 4061106 8/19/2004 Aqueous VOCs Method 624

M2MW08 4061107 8/19/2004 Aqueous VOCs Method 624

M2MW02 4061108 8/19/2004 Aqueous VOCs Method 624

M2MW04 4061109 8/19/2004 Aqueous VOCs Method 624

M2MW21 4061110 8/19/2004 Aqueous VOCs Method 624

M2MW22 4061111 8/19/2004 Aqueous VOCs Method 624

M2MW23 4061112 8/19/2004 Aqueous VOCs Method 624

M2MW09 4061113 8/19/2004 Aqueous VOCs Method 624

M2MW10 4061114 8/19/2004 Aqueous VOCs Method 624

M2MW03 4061115 8/19/2004 Aqueous VOCs Method 624

M2MW13 4061116 8/19/2004 Aqueous VOCs Method 624

M2MW12 4061117 8/19/2004 Aqueous VOCs Method 624

M2MW11 4061118 8/19/2004 Aqueous VOCs Method 624

M2MW24 4061119 8/19/2004 Aqueous VOCs Method 624

#31 TB 4082201 12/7/2004 Aqueous VOCs Method 624

FB 4082202 12/7/2004 Aqueous VOCs Method 624
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FD 4082203 12/7/2004 Aqueous VOCs Method 624

M2MW02 4082204 12/7/2004 Aqueous VOCs Method 624

M2MW05 4082205 12/7/2004 Aqueous VOCs Method 624

M2MW06 4082206 12/7/2004 Aqueous VOCs Method 624

M2MW07 4082207 12/7/2004 Aqueous VOCs Method 624

M2MW21 4082208 12/7/2004 Aqueous VOCs Method 624

M2MW22 4082209 12/7/2004 Aqueous VOCs Method 624

M2MW24 4082210 12/7/2004 Aqueous VOCs Method 624

TB 4082501 12/8/2004 Aqueous VOCs Method 624

FB 4082502 12/8/2004 Aqueous VOCs Method 624

FD 4082503 12/8/2004 Aqueous VOCs Method 624

M2MW03 4082504 12/8/2004 Aqueous VOCs Method 624

M2MW04 4082505 12/8/2004 Aqueous VOCs Method 624

M2MW08 4082506 12/8/2004 Aqueous VOCs Method 624

M2MW09 4082507 12/8/2004 Aqueous VOCs Method 624

M2MW10 4082508 12/8/2004 Aqueous VOCs Method 624

M2MW13 4082509 12/8/2004 Aqueous VOCs Method 624

M2MW23 4082510 12/8/2004 Aqueous VOCs Method 624

M2MW11 4082801 12/10/2004 Aqueous VOCs Method 624

M2MW12 4082802 12/10/2004 Aqueous VOCs Method 624

TB 4082901 12/10/2004 Aqueous VOCs Method 624

fB 4082902 12/10/2004 Aqueous VOCs Method 624

#32 TB 5010301 2/23/2005 Aqueous VOCs Method 624

FB 5010302 2/23/2005 Aqueous VOCs Method 624

FD 5010303 2/23/2005 Aqueous VOCs Method 624

M2MW03 5010304 2/23/2005 Aqueous VOCs Method 624

M2MW10 5010305 2/23/2005 Aqueous VOCs Method 624

M2MW13 5010306 2/23/2005 Aqueous VOCs Method 624

TB 5011201 2/25/2005 Aqueous VOCs Method 624

FB 5011202 2/25/2005 Aqueous VOCs Method 624

FD 5011203 2/25/2005 Aqueous VOCs Method 624

M2MW09 5011204 2/25/2005 Aqueous VOCs Method 624

M2MW23 5011205 2/25/2005 Aqueous VOCs Method 624

M2MW08 5011206 2/25/2005 Aqueous VOCs Method 624

M2MW24 5011207 2/25/2005 Aqueous VOCs Method 624

M2MW04 5011208 2/25/2005 Aqueous VOCs Method 624

TB 5011501 2/28/2005 Aqueous VOCs Method 624
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FB 5011502 2/28/2005 Aqueous VOCs Method 624

FD 5011503 2/28/2006 Aqueous VOCs Method 624

M2MW02 5011504 2/28/2007 Aqueous VOCs Method 624

M2MW05 5011505 2/28/2008 Aqueous VOCs Method 624

M2MW06 5011506 2/28/2009 Aqueous VOCs Method 624

M2MW07 5011507 2/28/2010 Aqueous VOCs Method 624

M2MW11 5011508 2/28/2011 Aqueous VOCs Method 624

M2MW12 5011509 2/28/2012 Aqueous VOCs Method 624

M2MW21 5011510 2/28/2013 Aqueous VOCs Method 624

M2MW22 5011511 2/28/2014 Aqueous VOCs Method 624

#33 TB 5026401 5/18/2005 Aqueous VOCs Method 624

FB 5026402 5/18/2005 Aqueous VOCs Method 624

FD 5026403 5/18/2005 Aqueous VOCs Method 624

M2MW03 5026404 5/18/2005 Aqueous VOCs Method 624

M2MW10 5026405 5/18/2005 Aqueous VOCs Method 624

M2MW13 5026406 5/18/2005 Aqueous VOCs Method 624

TB 5026501 5/19/2005 Aqueous VOCs Method 624

FB 5026502 5/19/2005 Aqueous VOCs Method 624

FD 5026503 5/19/2005 Aqueous VOCs Method 624

M2MW02 5026504 5/19/2005 Aqueous VOCs Method 624

M2MW04 5026505 5/19/2005 Aqueous VOCs Method 624

M2MW09 5026506 5/19/2005 Aqueous VOCs Method 624

M2MW11 5026507 5/19/2005 Aqueous VOCs Method 624

M2MW12 5026508 5/19/2005 Aqueous VOCs Method 624

M2MW21 5026509 5/19/2005 Aqueous VOCs Method 624

M2MW23 5026510 5/19/2005 Aqueous VOCs Method 624

M2MW24 5026511 5/19/2005 Aqueous VOCs Method 624

TB 5026701 5/23/2005 Aqueous VOCs Method 624

FB 5026702 5/23/2005 Aqueous VOCs Method 624

FD 5026703 5/23/2005 Aqueous VOCs Method 624

M2MW05 5026704 5/23/2005 Aqueous VOCs Method 624

M2MW06 5026705 5/23/2005 Aqueous VOCs Method 624

M2MW07 5026706 5/23/2005 Aqueous VOCs Method 624

M2MW08 5026707 5/23/2005 Aqueous VOCs Method 624

M2MW22 5026708 5/23/2005 Aqueous VOCs Method 624

#34 FB 5049102 9/27/2005 Aqueous VOCs Method 624
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FD 5049103 9/27/2005 Aqueous VOCs Method 624

M2MW03 5049104 9/27/2005 Aqueous VOCs Method 624

M2MW04 5049105 9/27/2005 Aqueous VOCs Method 624

M2MW08 5049106 9/27/2005 Aqueous VOCs Method 624

M2MW09 5049107 9/27/2005 Aqueous VOCs Method 624

M2MW10 5049108 9/27/2005 Aqueous VOCs Method 624

M2MW12 5049109 9/27/2005 Aqueous VOCs Method 624

M2MW13 5049110 9/27/2005 Aqueous VOCs Method 624

M2MW21 5049111 9/27/2005 Aqueous VOCs Method 624

M2MW23 5049112 9/27/2005 Aqueous VOCs Method 624

M2MW24 5049113 9/27/2005 Aqueous VOCs Method 624

TB 5049201 9/28/2005 Aqueous VOCs Method 624

FB 5049202 9/28/2005 Aqueous VOCs Method 624

FD 5049203 9/28/2005 Aqueous VOCs Method 624

M2MW02 5049204 9/28/2005 Aqueous VOCs Method 624

M2MW05 5049205 9/28/2005 Aqueous VOCs Method 624

M2MW06 5049206 9/28/2005 Aqueous VOCs Method 624

M2MW07 5049207 9/28/2005 Aqueous VOCs Method 624

M2MW11 5049208 9/28/2005 Aqueous VOCs Method 624

M2MW22 5049209 9/28/2005 Aqueous VOCs Method 624

TB 5249101 9/27/2005 Aqueous VOCs Method 624

#35 M2MW02 5063204 12/6/2005 Aqueous VOCs Method 624

M2MW05 5063205 12/6/2005 Aqueous VOCs Method 624

M2MW06 5063206 12/6/2005 Aqueous VOCs Method 624

M2MW22 5063207 12/6/2005 Aqueous VOCs Method 624

M2MW03 5063404 12/7/2005 Aqueous VOCs Method 624

M2MW04 5063405 12/7/2005 Aqueous VOCs Method 624

M2MW07 5063406 12/7/2005 Aqueous VOCs Method 624

M2MW08 5063407 12/7/2005 Aqueous VOCs Method 624

M2MW09 5063408 12/7/2005 Aqueous VOCs Method 624

M2MW10 5063409 12/7/2005 Aqueous VOCs Method 624

M2MW11 5063410 12/7/2005 Aqueous VOCs Method 624

M2MW12 5063411 12/7/2005 Aqueous VOCs Method 624

M2MW13 5063412 12/7/2005 Aqueous VOCs Method 624

M2MW21 5063413 12/7/2005 Aqueous VOCs Method 624

M2MW23 5063414 12/7/2005 Aqueous VOCs Method 624

M2MW24 5063415 12/7/2005 Aqueous VOCs Method 624
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#36 M2MW02 6008104 2/16/2006 Aqueous VOCs Method 624

M2MW03 6008105 2/16/2006 Aqueous VOCs Method 624

M2MW04 6008106 2/16/2006 Aqueous VOCs Method 624

M2MW05 6008107 2/16/2006 Aqueous VOCs Method 624

M2MW06 6008108 2/16/2006 Aqueous VOCs Method 624

M2MW07 6008109 2/16/2006 Aqueous VOCs Method 624

M2MW09 6008111 2/16/2006 Aqueous VOCs Method 624

M2MW10 6008112 2/16/2006 Aqueous VOCs Method 624

M2MW21 6008114 2/16/2006 Aqueous VOCs Method 624

M2MW22 6008115 2/16/2006 Aqueous VOCs Method 624

M2MW23 6008116 2/16/2006 Aqueous VOCs Method 624

M2MW24 6008117 2/16/2006 Aqueous VOCs Method 624

M2MW11 6008304 2/17/2006 Aqueous VOCs Method 624

M2MW12 6008305 2/17/2006 Aqueous VOCs Method 624

M2MW08 6009110 2/16/2006 Aqueous VOCs Method 624

M2MW13 6019615 2/16/2006 Aqueous VOCs Method 624

#37 M2MW02 6019604 5/3/2006 Aqueous VOCs Method 624

M2MW03 6019605 5/3/2006 Aqueous VOCs Method 624

M2MW04 6019606 5/3/2006 Aqueous VOCs Method 624

M2MW05 6019607 5/3/2006 Aqueous VOCs Method 624

M2MW06 6019608 5/3/2006 Aqueous VOCs Method 624

M2MW07 6019609 5/3/2006 Aqueous VOCs Method 624

M2MW08 6019610 5/3/2006 Aqueous VOCs Method 624

M2MW09 6019611 5/3/2006 Aqueous VOCs Method 624

M2MW10 6019612 5/3/2006 Aqueous VOCs Method 624

M2MW11 6019613 5/3/2006 Aqueous VOCs Method 624

M2MW12 6019614 5/3/2006 Aqueous VOCs Method 624

M2MW13 6019615 5/3/2006 Aqueous VOCs Method 624

M2MW23 6019616 5/3/2006 Aqueous VOCs Method 624

M2MW21 6020304 5/4/2006 Aqueous VOCs Method 624

M2MW22 6020305 5/4/2006 Aqueous VOCs Method 624

M2MW24 6020306 5/4/2006 Aqueous VOCs Method 624

M2MW22 6040917 9/26/2006 Aqueous VOCs Method 624

#38 M2MW02 6041904 9/26/2006 Aqueous VOCs Method 624

M2MW03 6041905 9/26/2006 Aqueous VOCs Method 624
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M2MW04 6041906 9/26/2006 Aqueous VOCs Method 624

M2MW05 6041907 9/26/2006 Aqueous VOCs Method 624

M2MW06 6041908 9/26/2006 Aqueous VOCs Method 624

M2MW07 6041909 9/26/2006 Aqueous VOCs Method 624

M2MW08 6041910 9/26/2006 Aqueous VOCs Method 624

M2MW09 6041911 9/26/2006 Aqueous VOCs Method 624

M2MW10 6041912 9/26/2006 Aqueous VOCs Method 624

M2MW11 6041913 9/26/2006 Aqueous VOCs Method 624

M2MW12 6041914 9/26/2006 Aqueous VOCs Method 624

M2MW13 6041915 9/26/2006 Aqueous VOCs Method 624

M2MW21 6041916 9/26/2006 Aqueous VOCs Method 624

M2MW23 6041918 9/26/2006 Aqueous VOCs Method 624

M2MW24 6041919 9/26/2006 Aqueous VOCs Method 624
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#1A SS-13 2178.13 10/8/1996 Aqueous VOCs Method 624

SS-15 2178.15 10/8/1996 Aqueous VOCs Method 624

#1B SS-15 2223.09 11/25/1996 Aqueous VOCs Method 624

SS-16 2223.10 11/25/1996 Aqueous VOCs Method 624

SS-13 2223.17 11/25/1996 Aqueous VOCs Method 624

#1C SS-15 2246.09 12/12/1996 Aqueous VOCs Method 624

SS-16 2246.10 12/12/1996 Aqueous VOCs Method 624

SS-13 2246.17 12/12/1996 Aqueous VOCs Method 624

#2A SS-15 2298.09 1/29/1997 Aqueous VOCs Method 624

SS-16 2298.10 1/29/1997 Aqueous VOCs Method 624

SS-13 2298.17 1/29/1997 Aqueous VOCs Method 624

#2B SS-15 2361.09 2/26/1997 Aqueous VOCs Method 624

SS-16 2361.10 2/26/1997 Aqueous VOCs Method 624

SS-13 2361.17 2/26/1997 Aqueous VOCs Method 624

#2C SS-15 2375.09 3/10/1997 Aqueous VOCs Method 624

SS-16 2375.10 3/10/1997 Aqueous VOCs Method 624

SS-13 2375.17 3/10/1997 Aqueous VOCs Method 624

#3 SS-15 2439.09 4/8/1997 Aqueous VOCs Method 624

SS-16 2439.10 4/8/1997 Aqueous VOCs Method 624

SS-13 2439.17 4/8/1997 Aqueous VOCs Method 624

#4 SS-15 2810.09 7/17/1997 Aqueous VOCs Method 624

SS-16 2810.10 7/17/1997 Aqueous VOCs Method 624

SS-13 2810.17 7/17/1997 Aqueous VOCs Method 624

#5 SS-15 3121.09 10/30/1997 Aqueous VOCs Method 624

SS-16 3121.10 10/30/1997 Aqueous VOCs Method 624

SS-13 3121.17 10/30/1997 Aqueous VOCs Method 624

#6 SS-15 3331.09 2/10/1998 Aqueous VOCs Method 624

SS-16 3331.10 2/10/1998 Aqueous VOCs Method 624

SS-13 3331.17 2/10/1998 Aqueous VOCs Method 624

#7 SS-15 3499.09 4/21/1998 Aqueous VOCs Method 624
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SS-16 3499.10 4/21/1998 Aqueous VOCs Method 624

SS-13 3499.17 4/21/1998 Aqueous VOCs Method 624

#8 SS-15 3816.09 8/19/1998 Aqueous VOCs Method 624

SS-16 3816.10 8/19/1998 Aqueous VOCs Method 624

SS-13 3816.17 4/21/1998 Aqueous VOCs Method 624

#9 SS-16 4069.06 11/18/1998 Aqueous VOCs Method 624

SS-15 4069.08 11/18/1998 Aqueous VOCs Method 624

SS-13 4069.11 4/21/1998 Aqueous VOCs Method 624

#10 SS-15 4300.09 11/18/1998 Aqueous VOCs Method 624

SS-16 4300.10 11/18/1998 Aqueous VOCs Method 624

SS-13 4300.17 4/21/1998 Aqueous VOCs Method 624

#11 SS-15 4579.11 6/29/1999 Aqueous VOCs Method 624

SS-16 4579.12 6/29/1999 Aqueous VOCs Method 624

SS-13 4579.19 6/29/1999 Aqueous VOCs Method 624

#12 SS-15 4802.11 6/29/1999 Aqueous VOCs Method 624

SS-16 4806.03 6/29/1999 Aqueous VOCs Method 624

SS-13 4806.10 6/29/1999 Aqueous VOCs Method 624

#13 SS-16 4997.12 12/8/1999 Aqueous VOCs Method 624

SS-13 4997.16 12/8/1999 Aqueous VOCs Method 624

SS-15 4997.17 12/8/1999 Aqueous VOCs Method 624

#14 SS-16 5211.13 3/1/2000 Aqueous VOCs Method 624

SS-13 5211.16 3/1/2000 Aqueous VOCs Method 624

SS-15 5211.17 3/1/2000 Aqueous VOCs Method 624

#15 SS-15 5468.12 6/12/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 5468.13 6/12/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-16 5468.14 6/12/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 5468.21 6/12/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 5468.22 6/12/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#16 SS-15 5658.12 8/24/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 5658.13 8/24/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-16 5658.14 8/24/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624
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SS-23 5658.21 8/24/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 5658.22 8/24/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#17 SS-15 5868.12 11/20/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 5868.13 11/20/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-16 5868.14 11/20/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 5868.21 11/20/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 5868.22 11/20/2000 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#18 SS-15 962 2/21/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-16 963 2/21/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 964 2/21/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 1315 2/21/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 1316 2/21/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#19 SS-15 1612012 5/16/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 1612013 5/16/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-16 1612014 5/16/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 1612021 5/16/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 1612022 5/16/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#20 SS-24 1644906 9/25/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 1644907 9/25/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 1644908 9/25/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 1644911 9/25/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-16 1644915 9/25/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#21 SS-15 1657912 11/14/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 1657913 11/14/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 1657914 11/14/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-16 1657915 11/14/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 1657926 11/14/2001 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#22 SS-15 2008612 2/11/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 2008613 2/11/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 2008614 2/11/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-16 2008615 2/11/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 2008626 2/11/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#23 SS-15 2037611 6/18/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624
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M-2 Landfill Site
Fort Monmouth, New Jersey

Notes:
VOCs = Volatile Organic Compounds
Pest/PCBs = Pesticides/Polychlorinated Biphenyls 4 of 6

Field Lab Date
Round Sample ID Sample ID Collected Matrix Analytical Parameters Analytical Methods

SS-23 2037612 6/18/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 2037614 6/18/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-16 2037615 6/18/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 2037626 6/18/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#24 SS-13 2066605 9/18/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 2066607 9/18/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 2066608 9/18/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 2066609 9/18/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-16 2066623 9/18/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#25 SS-15 2078707 11/5/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 2078708 11/5/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 2078709 11/5/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-16 2078710 11/5/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 2078713 11/5/2002 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#26 SS-24 3011812 3/24/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-16 3011813 3/13/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 3013404 3/24/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 3013405 3/24/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 3013411 3/24/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#27 SS-15 3024712 5/21/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 3024713 5/21/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-16 3024714 5/21/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 3024721 5/21/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 3024722 5/21/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#28 SS-16 3059217 9/17/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 3059218 9/17/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 3059219 9/17/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 3059220 9/17/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 3059226 9/17/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#29 SS-16 2078710 11/4/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 3070018 11/4/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 3070019 11/4/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 3070020 11/4/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 3070026 11/4/2003 Aqueous Pest/PCBs; VOCs Methods 608 & 624
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Surface Water Sampling Summary

M-2 Landfill Site
Fort Monmouth, New Jersey

Notes:
VOCs = Volatile Organic Compounds
Pest/PCBs = Pesticides/Polychlorinated Biphenyls 5 of 6

Field Lab Date
Round Sample ID Sample ID Collected Matrix Analytical Parameters Analytical Methods

#30 SS-16 4018217 3/17/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 4018219 3/17/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 4050018 3/17/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 4050020 3/17/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 4050026 3/17/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#31 SS-16 4050017 6/29/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 4050018 6/29/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 4050019 6/29/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 4050020 6/29/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 4050026 6/29/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#32 SS-16 4063217 8/26/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 4063218 8/26/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-23 4063219 8/26/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 4063220 8/26/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-13 4063226 8/26/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

#33 SS-13 4080410 11/23/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 4080412 11/23/2004 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 4080415 11/23/2004 Aqueous VOCs Method 624

#34 SS-13 5011710 3/3/2005 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 5011712 3/3/2005 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 5011715 3/3/2005 Aqueous VOCs Method 624

#35 SS-13 5031205 6/14/2005 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 5031206 6/14/2005 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 5031307 6/14/2005 Aqueous VOCs Method 624

#36 SS-13 5046005 9/12/2005 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 5046006 9/12/2005 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 5046207 9/12/2005 Aqueous VOCs Method 624

#37 SS-13 5063405 11/30/2005 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 5062306 11/30/2005 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 5062407 12/1/2005 Aqueous VOCs Method 624

#38 SS-13 6008705 2/22/2006 Aqueous Pest/PCBs; VOCs Methods 608 & 624



Table 4-3
Surface Water Sampling Summary

M-2 Landfill Site
Fort Monmouth, New Jersey

Notes:
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Field Lab Date
Round Sample ID Sample ID Collected Matrix Analytical Parameters Analytical Methods

SS-15 6008706 2/22/2006 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 6008715 2/22/2006 Aqueous VOCs Method 624

#39 SS-13 6024905 5/30/2006 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 6024906 5/30/2006 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 6024911 5/30/2006 Aqueous VOCs Method 624

#40 SS-13 6040005 9/19/2006 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-15 6040006 9/19/2006 Aqueous Pest/PCBs; VOCs Methods 608 & 624

SS-24 6040011 9/19/2006 Aqueous VOCs Method 624
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Table 5-1 
MW01 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 
Date Collected  

 
 
 

5/2/1997 8/6/97 10/23/97 2/11/98 4/23/98 7/22/98 11/6/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

2502.05 2880.03 3094.05 3336.03 3504.03 3744.03 4036.01 4241.03 4551.03 4628.03 4844.04 5227.04 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND 7.27 ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND 1.02 ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L 3.73 ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND 2.18 ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L 1.39 ND ND 1.89 ND 1.25 ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Butylbenzylphthalate 100 Ug/L 2.03 ND ND 19.71 ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND 1.42 ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L 121.97 ND 6.45 29.15 ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L 8.94 ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND 0.003 ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND 0.002 ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-1 (cont’d) 
MW01 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 
Date Collected  

 
 
 

5/2/1997 8/6/97 10/23/97 2/11/98 4/23/98 7/22/98 11/6/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

2502.05 2880.03 3094.05 3336.03 3504.03 3744.03 4036.01 4241.03 4551.03 4628.03 4844.04 5227.04 
Metals 

 

Aluminum 200 ug/L 362.4 236.3 344 578 239 2480 402 ND 561 762 393 840 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L 2.0 1.0 ND ND ND 4.88 ND ND ND ND ND ND 
Barium 2000 ug/L 77.3 ND 63.8 53.3 57.2 83.1 67.6 76.6 45.5 56.6 50.4 70.6 
Beryllium 1 ug/L 0.18 0.37 ND ND ND ND ND ND ND ND ND ND 
Cadmium 4 ug/L ND  ND 1.6 3.5 2.5 2.5 6.23 3.27 1.56 1.94 1.53 3.31 
Calcium NLE ug/L 13050 10480 12680 15460 10090 12600 12200 18100 13400 12900 11400 21400 
Chromium 70 ug/L 0.6 26.0 2.5 1.7 ND 7.10 1.40 4.76 2.34 4.90 3.24 3.53 
Cobalt NLE ug/L ND ND 5.4 4.9 2.1 3.81 5.25 5.42 5.06 5.03 5.26 6.48 
Copper 1300 ug/L 21.0 ND 13.0 11.0 ND ND ND ND ND 10.2 8.99 ND 
Iron 300 ug/L 100 400 488 500 233 7790 1480 1390 698 2420 3170 1160 
Lead 5 ug/L ND ND 11.0 ND ND ND 6.95 ND ND ND 4.10 ND 
Magnesium NLE ug/L 4270 128 4670 3710 1739 4100 4330 4510 4230 3780 3890 6560 
Manganese 50 ug/L 154.0 4940 77.7 120 73.1 83.6 84.1 133 84.3 94.4 83.5 137 
Mercury 2 ug/L ND ND ND ND ND ND ND 0.25 ND ND 0.2 ND 
Nickel 100 ug/L ND ND 16.9 17.9 9.7 16.2 20.9 23.1 19.4 19.1 20.0 22.5 
Potassium NLE ug/L 7090 5170 5020 5520 5217 8610 5490 6280 5980 5820 6200 5500 
Selenium 40 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Silver 40 ug/L 17.0 ND ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 7500 10540 9040 9290 6370 10500 11000 15500 12800 12800 11400 13900 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND 5.07 
Vanadium NLE ug/L ND ND ND ND ND 9.03 1.22 1.28 ND 1.85 ND 3.13 
Zinc 2000 ug/L 2823 1027 646 1917 785 640 1410 2150 941 1310 836 2030 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-1 (cont’d) 
MW01 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 
Date Collected 6/27/2000 9/27/2000 12/20/2000 3/29/2001 6/27/2001 9/27/2001 12/14/2001 3/27/2002 6/20/2002 9/24/2002 12/30/2002 3/26/2003 6/6/2003 9/15/2003 
ANALYTE / Lab ID 5498.04 5752.03 5917.05 1602004 1621604 1646604 1665607 2016904 2038311 2067904 2090413 3013704 3027309 3058504 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND 0.007 0.003 ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L NA ND ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-1 (cont’d) 
MW01 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 M2MW01 
Date Collected 6/27/2000 9/27/2000 12/20/2000 3/29/2001 6/27/2001 9/27/2001 12/14/2001 3/27/2002 6/20/2002 9/24/2002 12/30/2002 3/26/2003 6/6/2003 9/15/2003 
ANALYTE / Lab ID 5498.04 5752.03 5917.05 1602004 1621604 1646604 1665607 2016904 2038311 2067904 2090413 3013704 3027309 3058504 
Metals 

 

Aluminum 200 ug/L 255 307 567 50 ND 282 364 472 643 1380 286 216 539 486 
Antimony 6 ug/L ND ND ND 2 ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND ND ND ND 3.02 ND ND 7.1 2.51 ND ND ND 
Barium 2000 ug/L 53.7 66.1 55.7 60.9 83.2 50.2 56.7 63.2 47.6 59 62 53.7 58.8 86.3 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND 0.614 ND 0.128 0.211 0.347 
Cadmium 4 ug/L 1.72 0.895 1.45 1.6 1.78 1.25 1.28 2.95 2.36 1.88 1.4 1.02 1.19 1.38 
Calcium NLE ug/L 11600 10100 11300 7000 10700 9500 11400 17200 15900 11900 9030 7630 6610 8610 
Chromium 70 ug/L 2.45 ND 2.27 1.1 0.818 0.662 1.12 0.743 1.96 13.2 1.38 ND 4.48 3.6 
Cobalt NLE ug/L 4.67 3.9 4.55 1.4 2.65 3.96 4.03 5.65 6.08 5.08 1.72 0.824 0.796 2.28 
Copper 1300 ug/L 16.2 102 ND ND ND 9.84 5.24 2.52 ND 2.54 3.97 2.37 2.47 1.97 
Iron 300 ug/L 148 791 1920 290 293 132 799 91.3 710 4930 143 187 1240 1300 
Lead 5 ug/L ND 33.5 ND 1 ND ND 8.46 ND ND 1.85 ND 2.12 ND ND 
Magnesium NLE ug/L 3270 3210 3830 1560 1900 3320 4390 4110 5630 4490 1510 1130 1020 1950 
Manganese 50 ug/L 82.4 64.5 73.9 60.8 74.2 63.3 71.9 125 104 82.7 63.5 35.5 35.8 55 
Mercury 2 ug/L ND ND ND ND ND ND ND ND 0.11 ND ND ND ND ND 
Nickel 100 ug/L 14.9 16.5 13.9 7 7.94 11.2 16 15 20.2 15.1 6.3 3.98 4.11 9.58 
Potassium NLE ug/L 5200 5860 4930 2940 5360 4140 5130 5590 5760 6290 3810 2730 3450 5610 
Selenium 40 ug/L ND ND ND ND ND ND 5.07 4.33 3.57 5.87 ND ND 4.96 ND 
Silver 40 ug/L ND ND ND 1 ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 11000 9700 9610 2400 6760 4800 5320 ND 4040 ND 3820 3210 2540 1330 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L ND ND 1.13 ND ND ND ND ND ND 5.59 ND 0.571 2.63 1.62 
Zinc 2000 ug/L 1290 863 1020 820 1080 842 581 2630 1440 1010 655 429 508 890 
 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-1 (cont’d) 
MW01 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 
WELL ID M2MW01 M2MW01 
Date Collected 11/24/2003 3/11/2004 
ANALYTE / Lab ID 3075710 4016504 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 

 
Note:   Groundwater sampling at M-2MW01 was discontinued in the 2nd Qt 04 as per a 

previous Army recommendation (Remedial Action Progress Report – April 2004)
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Table 5-2 
MW02 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 
Date Collected  

 
 
 

5/8/1997 8/6/97 10/23/97 2/11/98 4/23/98 7/22/98 11/6/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

2513.03 2880.01 3094.03 3336.04 3504.04 3744.04 4036.04 4241.04 4551.04 4628.04 4844.05 5227.05 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND 1.35 ND ND ND 1.22 ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND 1.65 1.37 ND ND 1.26 ND 1.98 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND 3.31 4.02 3.01 2.27 ND 3.46 1.96 4.87 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND 8.77 ND ND ND ND ND ND 
Benzene 1 ug/L ND 1.36 ND ND ND 6.44 2.73 5.84 4.70 4.39 1.88 5.86 
Carbon Disulfide NLE ug/L 1.30 ND ND ND 3.12 ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L 17.99 18.56 10.88 7.39 24.07 36.51 44.0 37.30 22.30 23.13 37.17 69.55 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND 35.15 ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND 1.06 ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND 4.79 ND ND 2.29 2.86 ND 2.87 2.78 1.43 1.74 2.83 
2-Methylnaphthalene 100 ug/L ND 1.84 ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND 3.53 ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND 1.36 ND 16.97 ND ND ND ND ND ND ND 2.88 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Butylbenzylphthalate 100 Ug/L ND ND ND 10.93 ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L 1.54 ND 3.75 29.04 ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
n-Nitrosodiphenylamine 10 ug/L ND 1.22 ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-2 (cont’d) 
MW02 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 
Date Collected  

 
 
 

5/8/1997 8/6/97 10/23/97 2/11/98 4/23/98 7/22/98 11/6/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

2513.03 2880.01 3094.03 3336.04 3504.04 3744.04 4036.04 4241.04 4551.04 4628.04 4844.05 5227.05 
Metals 

 

Aluminum 200 ug/L 49.1 51.7 107 129 108 44.7 48.2 ND ND 29.4 ND 75.5 
Antimony 6 ug/L ND ND ND ND ND ND 2.76 ND ND ND ND 2.84 
Arsenic 3 ug/L 2.0 3.0 ND ND 2.8 2.35 ND ND ND ND ND ND 
Barium 2000 ug/L 270.4 580 120 171 354 264 229 273 258 226 214 341 
Beryllium 1 ug/L 0.20 ND ND ND ND ND ND ND ND ND ND ND 
Cadmium 4 ug/L ND  ND ND ND 1.1 ND 0.913 ND 0.968 0.737 1.66 ND 
Calcium NLE ug/L 70240 110100 62570 66770 75020 88600 68300 81300 101000 80600 75500 88500 
Chromium 70 ug/L 0.4 30.0 1.7 1.2 ND ND 4.53 5.65 2.32 3.10 3.22 4.29 
Cobalt NLE ug/L ND ND 1.2 ND ND 0.769 ND 0.652 1.21 0.680 0.630 0.633 
Copper 1300 ug/L 8.0 ND 8.0 8.0 ND ND 24.7 6.01 ND 4.68 4.82 ND 
Iron 300 ug/L 35180 82680 16230 22520 76160 26800 33700 50800 17000 13200 31400 46200 
Lead 5 ug/L 0.7 1.3 7.0 ND ND ND ND ND ND 3.61 ND 2.39 
Magnesium NLE ug/L 7400 11760 5470 5930 7788 8540 6650 9400 9140 7260 6800 10600 
Manganese 50 ug/L 265 474 145.4 157 282 290 262 456 254 196 249 445 
Mercury 2 ug/L ND 0.6 ND ND ND ND ND 0.26 0.17 ND 0.3 ND 
Nickel 100 ug/L ND ND 1.8 3.9 2.1 2.06 2.47 2.25 ND 2.27 2.42 1.24 
Potassium NLE ug/L 7230 11210 6930 ND 24570 42900 10300 22200 29000 22900 11000 13600 
Selenium 40 ug/L 1.0 3.0 ND ND ND ND 4.14 5.93 3.44 3.95 4.95 6.06 
Silver 40 ug/L 41.0* ND ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 8840 11310 7820 7130 11880 12600 9910 17700 15500 13600 9500 8660 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L ND ND ND ND 2.5 1.62 1.31 2.13 1.64 1.29 1.23 2.55 
Zinc 2000 ug/L 16.0 4.0 63.0 38.0 7.6 32.4 5.83 22.9 ND 28.4 14.1 44.6 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
*Calibration blank result greater than GW criteria limit. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-2 (cont’d) 
MW02 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 
Date Collected 6/27/2000 9/25/2000 12/26/2000 3/28/2001 6/27/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/30/2002 3/25/2003 6/9/2003 9/10/2003 
ANALYTE / Lab ID 5498.05 5744.05 5920.06 1601804 1621605 1645808 1667504 2016806 2038006 2067912 2090405 3013505 3027404 3058207 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND 1.61 ND 1.56 1.33 1.2 ND 1.16 ND ND 
1,4-Dichlorobenzene 75 ug/L 2.92 1.81 2.87 3.15 6.48 4.51 1.08 4.63 5.15 3.99 ND 3.72 1.91 3.23 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND 4.71 ND ND ND 
Acetone 6000 ug/L ND ND ND 5.3 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND 1.75 1.08 ND 1.33 ND ND ND 1.74 ND ND 
Chlorobenzene 4 ug/L 31.22 23.98 31.06 26.97 55.69 57.62 7.05 60.33 47.92 41.55 9.64 40.14 19.65 27.89 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND 1.27 ND ND 1.2 ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L 2.74 2.04 1.63 2.11 3.68 3.76 ND 2.7 4.09 2.23 ND 2.55 1.59 2.88 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L 3.11 4.31 1.4 1.77 4.11 3.61 2.03 2.61 3.37 ND 1.38 2.91 3.17 3.46 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND 0.005 ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND 0.007 ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND 0.006 ND 0.003 ND ND ND ND ND ND 
Endrin ketone NLE ug/L NA ND ND ND ND ND ND ND ND ND NA NA NA 0.12 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND 0.002 ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-2 (cont’d) 
MW02 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 
Date Collected 6/27/2000 9/25/2000 12/26/2000 3/28/2001 6/27/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/30/2002 3/25/2003 6/9/2003 9/10/2003 
ANALYTE / Lab ID 5498.05 5744.05 5920.06 1601804 1621605 1645808 1667504 2016806 2038006 2067912 2090405 3013505 3027404 3058207 
Metals 

 

Aluminum 200 ug/L ND ND ND ND ND ND ND ND ND 27.1 ND 59.6 ND 67.3 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND 4.0 ND 3.5 ND 8.54 4.05 3.79 4.25 ND ND ND 
Barium 2000 ug/L 391 124 246 374 259 328 153 561 569 438 203 239 74.3 362 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND ND 0.0342 ND ND 
Cadmium 4 ug/L ND ND ND 5.1 ND ND ND 2.16 ND 0.833 ND 0.467 0.776 1.9 
Calcium NLE ug/L 98700 61900 74000 77200 114000 99300 59500 130000 109000 92600 64500 81600 13500 77500 
Chromium 70 ug/L 5.69 ND ND ND ND ND ND ND ND 0.611 0.711 1.53 ND 1.2 
Cobalt NLE ug/L 1.1 ND ND ND 2.77 2.2 0.925 4.33 3.18 1.95 0.627 ND ND ND 
Copper 1300 ug/L ND 19.7 14.7 ND ND 3.34 3.09 ND 2.98 ND 2.95 ND ND ND 
Iron 300 ug/L 53900 15400 34400 50200 11500 37800 23300 122000 99300 55900 25300 29900 9600 45200 
Lead 5 ug/L ND 2.7 ND 8.0 ND ND ND 5.53 3.63 2.31 ND 1.08 ND ND 
Magnesium NLE ug/L 10100 5540 7200 7680 12500 11200 5150 15900 14200 10900 6470 12200 1740 13000 
Manganese 50 ug/L 352 128 223 327 531 553 185 674 509 325 178 403 51.4 310 
Mercury 2 ug/L ND 0.72 ND ND ND ND ND ND ND ND ND ND ND ND 
Nickel 100 ug/L 3.09 1.49 ND 1 126 51.3 ND 14.9 3.47 ND ND 5.54 ND ND 
Potassium NLE ug/L 10600 6150 7710 6940 13800 12600 7380 17100 12600 12100 7240 10300 1290 8580 
Selenium 40 ug/L 5.09 ND ND ND ND ND ND 8.44 6.33 ND ND ND ND ND 
Silver 40 ug/L ND ND ND 6 ND 8.22 ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 9380 7870 8090 8000 11400 10700 9380 11000 10500 9410 8060 6580 1830 9760 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 2.18 ND 
Vanadium NLE ug/L 2.89 ND ND ND ND ND ND ND 1.97 1.43 ND 0.839 0.616 1.67 
Zinc 2000 ug/L 43.5 60 11.4 9 41.8 29.1 ND 18.1 15.2 10.2 ND 9.04 4.04 6.73 
 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-2 (cont’d) 
MW02 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 M2MW02 
Date Collected  

 
 
 

12/4/2003 3/15/2004 6/24/2004 8/19/2004 12/7/2004 2/28/2005 5/19/2005 9/28/2005 
ANALYTE / Lab ID  

 
 
 

3078704 4017507 4049004 4061108 4082204 5011504 5026504 5049204 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L 0.91 0.34 0.81 ND ND ND 0.45 ND 
1,3-Dichlorobenzene 600 ug/L 1.61 0.6 1.6 0.59 0.48 ND 0.93 0.59 
1,4-Dichlorobenzene 75 ug/L 6.42 2.26 6.4 2.34 1.48 ND 3.16 1.61 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L 0.25 ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L 36.87 16.51 43.5 17.8 16.46 15.58 23.56 14.77 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-2 (cont’d) 

MW02 Groundwater Sampling Results  
M-2 Landfill Site 

Fort Monmouth, New Jersey 
 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW02 M2MW02 M2MW02 M2MW02 
Date Collected  

 
 
 

12/6/2005 2/16/2006 5/3/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063204 6008104 6019604 6041904 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L 0.78 0.73 0.91 1.34 
1,4-Dichlorobenzene 75 ug/L 1.91 2.28 2.41 2.57 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L 0.53 0.68 ND ND 
Chlorobenzene 50 ug/L 25.95 19.14 24.14 38.61 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-3 
MW03 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 
Date Collected  

 
 
 

5/2/1997 8/6/97 10/23/97 2/11/98 4/23/98 7/22/98 11/6/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

2502.06 2880.02 3094.04 3336.05 3504.05 3744.05 4036.02 4241.05 4551.05 4628.05 4844.06 5227.06 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND 5.36 9.32 ND 2.38 ND ND ND 1.30 ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND 1.31 3.78 4.26 ND 1.78 ND ND ND 1.59 ND 
Carbon Disulfide NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L 4.69 1.49 17.75 78.82 107.81 10.51 11.90 7.14 4.29 3.68 11.20 3.42 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND 2.60 5.13 ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND 2.71 ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND 7.36 13.76 ND ND 1.91 ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND 1.27 ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND 2.44 ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND 2.27 4.90 ND ND ND ND ND ND ND 
Butylbenzylphthalate 100 Ug/L ND ND ND 9.78 ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L 5.99 2.20 4.03 39.74 ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND 2.46 4.79 ND ND ND ND ND ND ND 
Naphthalene 300 ug/L 0.77 ND ND 1.76 3.12 ND ND ND ND ND ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND 1.26 1.91 ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Gamma-BHC 0.20 ug/L ND ND ND ND ND ND ND 0.020 ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-3 (cont’d) 
MW03 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 
Date Collected  

 
 
 

5/2/1997 8/6/97 10/23/97 2/11/98 4/23/98 7/22/98 11/6/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

2502.06 2880.02 3094.04 3336.05 3504.05 3744.05 4036.02 4241.05 4551.05 4628.05 4844.06 5227.06 
Metals 

 

Aluminum 200 ug/L 61.9 26.1 145 256 58 28.5 66.3 531 25.0 18.6 12.4 47.6 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND 2.47 ND ND 
Arsenic 3 ug/L 3.0 2.0 ND ND ND ND ND ND ND ND ND ND 
Barium 2000 ug/L 90.6 90 47.4 317 566 86.4 114 141 84.5 88.1 116 75.3 
Beryllium 1 ug/L 0.11 ND ND ND ND ND ND ND ND ND ND ND 
Cadmium 4 ug/L ND ND ND ND ND ND ND 2.83 0.845 0.928 1.08 ND 
Calcium NLE ug/L 59650.0 63130 64240 154300 145200 72700 111000 86500 69300 66300 79400 71900 
Chromium 70 ug/L 0.6 30 1.5 ND ND ND 4.40 8.05 2.00 3.74 4.37 2.93 
Cobalt NLE ug/L ND ND ND ND ND ND ND 1.88 0.593 ND ND 0.567 
Copper 1300 ug/L 46.0 ND 25.0 13 ND ND ND 10.5 ND ND 10.3 ND 
Iron 300 ug/L 12230 9300 10010 39970 69260 14500 13700 16500 13500 16600 13000 11400 
Lead 5 ug/L 1.1 ND 13.0 ND 2.8 ND 2.83 5.02 ND 5.31 ND 5.83 
Magnesium NLE ug/L 5360.0 511 4780 11200 9303 5010 12000 8750 5800 5250 7160 5570 
Manganese 50 ug/L 503 5890 426.8 513 516 395 586 407 412 464 475 495 
Mercury 2 ug/L ND ND ND ND ND ND ND 0.32 0.25 ND 0.2 ND 
Nickel 100 ug/L ND ND 1.7 6.0 ND 0.566 2.88 50.9 ND 1.20 3.41 3.11 
Potassium NLE ug/L 8680 8920 9120 18580 17930 11900 22100 13900 11400 9980 14100 8230 
Selenium 40 ug/L ND ND ND ND ND 3.95 6.65 ND ND ND 5.57 ND 
Silver 40 ug/L 36.0* 9170 ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 21060.0 ND 10300 18180 11200 11600 28600 15800 10200 9860 13500 6860 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L 1.4 ND ND ND 1.2 ND 1.25 4.04 1.94 1.70 2.18 1.57 
Zinc 2000 ug/L 31.0 ND 71.0 48.0 ND 31.1 11.0 433 54.8 64.4 31.8 25.6 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
*Calibration blank result greater than GW criteria limit. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-3 (cont’d) 
MW03 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 
Date Collected 6/27/2000 9/28/2000 12/20/2000 3/29/2001 6/27/2001 9/27/2001 12/14/2001 3/27/2002 6/20/2002 9/25/2002 12/27/2002 3/26/2003 6/6/2003 9/11/2003 
ANALYTE / Lab ID 5498.06 5755.07 5917.07 1602005 1621606 1646605 1665604 2016905 2038309 2068301 2090208 3013708 3027305 3058408 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 1.39 ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 1.11 ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND 2.4 ND ND ND ND ND 1.25 1.23 3.72 ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND 1.39 1.9 ND ND ND ND 1.01 1.62 1.73 4.45 ND 
Chlorobenzene 4 ug/L ND ND 3.19 23.26 60.9 5.95 3.1 ND 3.87 15.9 31.69 36.38 93.42 9.85 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND 1.41 2.07 ND ND ND ND ND 1.31 2.05 2.58 ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND 3.21 3.44 ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND 3.04 4.86 1.18 ND ND ND ND 3.3 6.12 4.53 2.42 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND 2.31 ND ND ND ND ND ND 2.03 2.15 ND 
Dibenzofuran NLE ug/L ND ND ND ND 1.79 ND ND ND ND ND 1.05 2.29 1.76 ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND 1.68 ND ND ND ND ND 1.06 2.18 1.64 ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 0.016 ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L NA ND ND ND ND ND ND ND ND ND NA NA NA ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-3 (cont’d) 
MW03 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 
Date Collected 6/27/2000 9/28/2000 12/20/2000 3/29/2001 6/27/2001 9/27/2001 12/14/2001 3/27/2002 6/20/2002 9/25/2002 12/27/2002 3/26/2003 6/6/2003 9/11/2003 
ANALYTE / Lab ID 5498.06 5755.07 5917.07 1602005 1621606 1646605 1665604 2016905 2038309 2068301 2090208 3013708 3027305 3058408 
Metals 

 

Aluminum 200 ug/L ND 45.9 ND ND ND ND 90 3000 750 56.8 166 118 178 226 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND ND 3.93 ND 5.9 8.22 ND 3.54 ND ND 2.43 ND 
Barium 2000 ug/L 47.9 44.2 53.8 183 149 62.2 83.2 124 69.4 131 120 193 322 93.6 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 0.022 
Cadmium 4 ug/L ND ND ND 3.6 1.01 ND ND 1.68 ND ND ND 1.29 2.0 0.61 
Calcium NLE ug/L 58200 60300 61800 96900 77200 61800 72500 24900 54000 76800 61700 90300 154000 65700 
Chromium 70 ug/L 2.95 1.48 1.22 ND 0.649 ND 3.4 25 6.71 2.33 1.52 1.73 2.07 ND 
Cobalt NLE ug/L ND ND ND ND ND ND 0.572 1.27 ND 0.805 ND ND ND ND 
Copper 1300 ug/L ND 3.63 ND 200 ND 3.87 36 28.6 15.8 2.86 ND 4.78 10.3 ND 
Iron 300 ug/L 7990 8990 9390 29700 22000 11800 7770 27200 12600 19700 9930 12800 46500 13400 
Lead 5 ug/L 3.44 ND ND 38 ND ND 4.62 12.8 4.74 1.8 1.25 1.99 4.2 ND 
Magnesium NLE ug/L 4430 4750 5160 8960 6390 4870 8730 4560 7970 9760 8440 12500 20600 6780 
Manganese 50 ug/L 423 424 440 571 266 333 305 126 197 315 146 237 479 250 
Mercury 2 ug/L ND ND ND ND ND ND 0.1 0.12 0.15 ND ND ND ND ND 
Nickel 100 ug/L 0.589 1.85 ND 8 1.21 ND 4.1 7.09 8.97 1.14 5.15 3.2 4.62 ND 
Potassium NLE ug/L 7230 7910 8350 11200 11000 8090 14100 8140 9460 15300 7950 9900 16400 8270 
Selenium 40 ug/L ND 3.82 ND ND ND ND ND 5.37 ND 5.42 4.71 9.91 ND ND 
Silver 40 ug/L ND ND ND ND ND ND ND ND ND 3.6 ND ND ND ND 
Sodium 50000 ug/L 8140 9900 11400 14500 12300 8360 11400 9410 11300 12400 8260 12700 22900 10100 
Thallium 2 ug/L ND ND ND ND ND 8.45 ND ND ND ND ND ND 2.53 ND 
Vanadium NLE ug/L ND 0.946 ND ND 1.53 ND 1.78 16.6 6.27 3.27 2.83 1.58 3.99 0.455 
Zinc 2000 ug/L 7.14 23.1 47.2 269 29.9 9.71 38.6 63.8 26.8 15.8 23.6 56 82.4 5.83 
 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-3 (cont’d) 
MW03 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 M2MW03 
Date Collected  

 
 
 

11/24/2003 3/22/2004 6/24/2004 8/19/2004 12/8/2004 2/23/2005 5/18/2005 9/27/2005 
ANALYTE / Lab ID  

 
 
 

3075704 4019404 4049005 4061115 4082504 5010304 5026404 5049104 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L 1.04 0.97 0.78 ND 0.75 1.21 1.54 0.27 
1,3-Dichlorobenzene 600 ug/L 0.81 1.05 0.84 ND 0.67 1.36 1.37 0.28 
1,4-Dichlorobenzene 75 ug/L 3.55 3.33 2.69 ND 2.57 4.41 4.84 1.08 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L 4.67 3.54 0.85 ND 2.84 5.09 3.17 0.82 
Chlorobenzene 4 ug/L 68.02 82.57 41.79 4.4 39.93 275.09 81.75 19.37 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L 0.74 ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-3 (cont’d) 
MW03 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW03 M2MW03 M2MW03 M2MW03 
Date Collected  

 
 
 

12/7/2005 2/16/2006 5/3/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063404 6008105 6019605 6041905 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L 1.19 1.52 1.46 ND 
1,3-Dichlorobenzene 600 ug/L 0.99 1.44 1.4 0.62 
1,4-Dichlorobenzene 75 ug/L 3.83 4.15 3.53 2.35 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L 3.17 2.5 3.15 1.73 
Chlorobenzene 50 ug/L 68.94 63.94 87.80 44.14 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-4 
MW04 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #4 #5 #6 #7 #8 #9 #10 11 #12 
WELL ID  

 
 
 

M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 
Date Collected  

 
 
 

2/11/1998 4/27/98 7/22/98 11/6/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3336.06 3509.03 3744.06 4036.03 4241.06 4551.06 4628.06 4844.07 5227.07 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND 1.23 ND 
Carbon Disulfide NLE ug/L ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L 2.41 ND 1.29 ND ND ND 2.75 5.96 2.38 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND 
Benzo(g,h,l]perylene NLE ug/L ND 1.70 ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND ND ND 
Dibenz[a,h]anthracene 20 ug/L ND 1.03 ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND 
Butylbenzylphthalate 100 Ug/L 4.59 ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L 28.88 ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND 1.16 ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND 1.27 ND ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND 
Gamma-BHC 0.20 ug/L ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-4 (cont’d) 
MW04 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #4 #5 #6 #7 #8 #9 #10 11 #12 
WELL ID  

 
 
 

M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 
Date Collected  

 
 
 

2/11/1998 4/27/98 7/22/98 11/6/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3336.06 3509.03 3744.06 4036.03 4241.06 4551.06 4628.06 4844.07 5227.07 
Metals 

 

Aluminum 200 ug/L 514 ND 302 209 20.3 57.6 52.3 73.6 57.8 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND 3.6 ND ND ND ND ND ND ND 
Barium 2000 ug/L 177 111 131 132 132 155 180 227 195 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND 
Cadmium 4 ug/L ND ND ND 1.47 1.38 0.873 2.32 1.87 ND 
Calcium NLE ug/L 5250 33070 33700 36300 45600 34000 40200 52200 34700 
Chromium 70 ug/L 1.7 ND ND 3.78 9.31 1.52 3.07 5.86 2.80 
Cobalt NLE ug/L ND ND ND ND ND 0.562 ND ND ND 
Copper 1300 ug/L 9.0 ND ND ND 24.9 ND 66.3 47.9 ND 
Iron 300 ug/L 30140 17800 26300 23900 33300 31300 32600 43000 33700 
Lead 5 ug/L ND ND ND 3.27 ND ND 16.1 2.97 9.26 
Magnesium NLE ug/L 6840 5041 3780 5230 4220 3770 4790 6160 3710 
Manganese 50 ug/L 534 757 401 180 2010 311 670 1160 312 
Mercury 2 ug/L ND ND ND 0.2 0.41 ND ND 0.2 ND 
Nickel 100 ug/L 4.5 3.5 1.81 4.16 4.41 ND 7.86 4.21 1.71 
Potassium NLE ug/L 7700 7929 7670 7470 7140 6950 7270 8250 6010 
Silver 40 ug/L ND ND ND ND ND ND ND ND ND 
Selenium 40 ug/L ND ND ND ND 3.73 ND ND 3.94 ND 
Sodium 50000 ug/L 7540 8592 8500 8050 9840 8040 8330 8710 5260 
Thalium 2 ug/L ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L ND ND 1.71 1.61 ND 1.59 1.13 1.47 1.55 
Zinc 2000 ug/L 39 38.9 41.6 51.3 68.4 18.8 114 41.2 18.5 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 



Page 3 of 6 

Table 5-4 (cont’d) 
MW04 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 
Date Collected 6/27/2000 9/26/2000 12/26/2000 3/29/2001 6/27/2001 9/27/2001 12/20/2001 3/26/2002 6/19/2002 9/25/2002 12/30/2002 3/25/2003 6/6/2003 9/10/2003 
ANALYTE / Lab ID 5498.07 5749.05 5920.1 1602006 1621607 1646606 1667505 2016817 2038016 2068302 2090411 3013516 3027311 3058211 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 1.19 1.53 ND ND ND 1.87 ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND NA ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND 2.07 2.62 ND ND ND 2.49 ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND 13.11 16.95 3.34 ND ND 14.81 0.71 ND ND 4.44 1.95 ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 1.16 1.07 ND ND ND 1.24 ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND 1.05 ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND 18.12 ND ND ND ND 
Acenaphthene 400 ug/L ND ND 2.73 1.9 1.21 ND ND 4.22 ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND 1.11 ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND 1.58 ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND 4.27 2.68 1.05 ND ND 2.38 ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND 0.004 0.018 ND ND ND ND ND 0.005 ND 
4,4'-DDE .1 ug/L ND ND ND ND ND 0.003 0.004 ND ND ND ND ND 0.008 ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND 0.001 ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-4 (cont’d) 
MW04 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 
Date Collected 6/27/2000 9/26/2000 12/26/2000 3/29/2001 6/27/2001 9/27/2001 12/20/2001 3/26/2002 6/19/2002 9/25/2002 12/30/2002 3/25/2003 6/6/2003 9/10/2003 
ANALYTE / Lab ID 5498.07 5749.05 5920.1 1602006 1621607 1646606 1667505 2016817 2038016 2068302 2090411 3013516 3027311 3058211 
Metals 

 

Aluminum 200 ug/L ND ND 119 ND ND 44.3 478 63.4 275 85.8 ND 32.8 120 140 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND ND 14.3 ND 3.15 ND ND ND 2.96 ND 4.04 ND 
Barium 2000 ug/L 144 135 457 415 237 181 196 518 154 166 166 157 162 233 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND ND 0.077 0.0545 0.087 
Cadmium 4 ug/L ND ND 1.72 9.2 7.74 ND ND 1.96 ND 0.88 ND ND 1.18 1.88 
Calcium NLE ug/L 29100 35200 77300 76900 47600 29600 31100 94000 28900 28600 28100 45900 31300 29200 
Chromium 70 ug/L 2.87 ND ND ND ND 1.51 7.09 ND 1.6 1.17 ND 1.54 2.67 1.76 
Cobalt NLE ug/L ND ND ND ND ND ND 1.23 2.13 ND ND ND ND ND ND 
Copper 1300 ug/L ND ND ND 7 ND 24.9 9.86 2.3 10.7 2.46 ND ND 3.65 54.5 
Iron 300 ug/L 24400 22800 69300 75000 80400 34000 38100 88600 27400 30600 28000 32300 30800 41600 
Lead 5 ug/L 6.14 ND 403 14 2.41 1.27 5.85 4.04 2.54 ND ND ND ND ND 
Magnesium NLE ug/L 3300 5090 7900 7730 4490 3350 3800 16000 3890 3330 3240 8720 4020 3730 
Manganese 50 ug/L 245 150 1450 1430 1820 193 198 985 204 178 235 707 437 296 
Mercury 2 ug/L ND ND 0.1 ND ND ND 1.4 ND ND ND ND ND 0.18 ND 
Nickel 100 ug/L 2 ND ND 7 4.98 1.46 1.51 ND ND ND ND ND ND ND 
Potassium NLE ug/L 6050 6130 9170 7070 7910 7630 7640 9880 5520 7760 6300 6620 6520 9510 
Selenium 40 ug/L ND ND ND ND ND ND ND 4.49 3.39 ND ND ND ND ND 
Silver 40 ug/L ND ND ND ND ND 1.17 ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 7110 7720 30200 10400 11000 9430 8120 12900 8070 7590 7260 9100 8100 9190 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L 1.37 ND ND ND 0.749 ND 3.24 ND ND 0.825 ND 0.551 1.91 1.48 
Zinc 2000 ug/L 58.7 13.9 91.2 21 65.1 44.7 ND 11.4 24.7 16.4 7.25 8.21 18.7 54.7 
 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-4 (cont’d) 
MW04 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 M2MW04 
Date Collected  

 
 
 

12/3/2003 3/16/2004 6/24/2004 8/19/2004 12/8/2004 2/25/2005 5/19/2005 9/27/2005 
ANALYTE / Lab ID  

 
 
 

3078004 4017705 4049006 4061109 4082505 5011208 5026505 5049105 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND 0.45 0.47 ND ND 0.27 ND 0.35 
1,4-Dichlorobenzene 75 ug/L 0.75 1.37 1.54 ND ND 0.89 ND 1.27 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L 0.78 1.39 1.02 ND ND 1.05 0.72 1.31 
Chlorobenzene 4 ug/L 6.21 11.67 11.55 0.75 2.53 8.39 6.99 14.39 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-4 (cont’d) 
MW04 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW04 M2MW04 M2MW04 M2MW04 
Date Collected  

 
 
 

12/7/2005 2/16/2006 5/3/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063405 6008106 6019606 6041906 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND 0.79 ND ND 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L 0.41 0.89 ND ND 
Chlorobenzene 50 ug/L 4.46 8.75 1.44 2.79 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND 1.19 ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND 3.0 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6.
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Table 5-5 
MW05 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #7A #7B #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 
Date Collected  

 
 
 

10/19/1998 11/2/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3983.03 4022.08 4241.07 4551.07 4628.07 4844.08 5227.08 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND 
2-Butanone 300 ug/L 9.29 3.19 ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND 5.49 ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND 
Carbon Disulfide NLE ug/L ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND 40.90 ND ND ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND 
Butylbenzylphthalate 100 Ug/L ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND 1.58 ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND 
Gamma-BHC 0.20 ug/L ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-5 (cont’d) 
MW05 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #7A #7B #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 
Date Collected  

 
 
 

10/19/1998 11/2/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3983.03 4022.08 4241.07 4551.07 4628.07 4844.08 5227.08 
Metals 

 

Aluminum 200 ug/L 1080 4860 633 2040 1360 1590 370 
Antimony 6 ug/L 4.37 14.3 ND ND ND ND ND 
Arsenic 3 ug/L ND 8.63 3.20 6.18 3.39 ND 2.80 
Barium 2000 ug/L 35.8 65.4 171 419 243 115 309 
Beryllium 1 ug/L ND 0.583 ND ND ND ND ND 
Cadmium 4 ug/L ND ND 2.05 1.88 1.81 2.10 ND 
Calcium NLE ug/L 14300 15200 13800 16100 14900 15000 15600 
Chromium 70 ug/L 15.1 65.6 7.66 19.2 12.4 18.9 5.93 
Cobalt NLE ug/L 1.29 4.08 ND 2.26 2.31 1.23 ND 
Copper 1300 ug/L 21.6 3.43 34.2 ND ND 10.7 ND 
Iron 300 ug/L 15800 29900 35300 72000 45800 28300 74400 
Lead 5 ug/L 4.09 15.3 4.62 7.58 4.71 4.59 5.24 
Magnesium NLE ug/L 2660 4270 1970 2780 2570 2760 2460 
Manganese 50 ug/L 34.2 45.5 48.2 41.5 38.1 36.5 43.2 
Mercury 2 ug/L ND 0.30 0.43 ND ND 0.3 ND 
Nickel 100 ug/L 6.31 13.7 3.30 1.72 2.59 5.44 2.61 
Potassium NLE ug/L 6550 10200 4630 6720 5910 6510 4450 
Selenium 40 ug/L ND ND ND ND ND ND ND 
Sodium 50000 ug/L 5070 4830 6910 5340 5050 4970 3290 
Vanadium NLE ug/L 5.71 29.7 3.32 13.9 7.10 9.33 3.03 
Zinc 2000 ug/L 16.4 53.5 43.4 32.7 22.0 31.7 26.7 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 



Page 3 of 6 

Table 5-5 (cont’d) 
MW05 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 
Date Collected 6/27/2000 9/25/2000 12/26/2000 3/28/2001 6/26/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/16/2002 3/25/2003 6/9/2003 9/10/2003 
ANALYTE / Lab ID 5498.08 5744.03 5920.04 1601810 1621508 1645806 1667506 2016805 2038004 2067910 2088704 3013504 3027408 3058208 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND 2.89 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND 1.9 ND ND ND ND ND ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND 1.55 ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND 0.002 ND ND ND ND NA ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-5 (cont’d) 
MW05 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 
Date Collected 6/27/2000 9/25/2000 12/26/2000 3/28/2001 6/26/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/16/2002 3/25/2003 6/9/2003 9/10/2003 
ANALYTE / Lab ID 5498.08 5744.03 5920.04 1601810 1621508 1645806 1667506 2016805 2038004 2067910 2088704 3013504 3027408 3058208 
Metals 

 

Aluminum 200 ug/L 467 1220 1940 1750 ND 2950 843 265 285 1180 80.8 ND 313 1800 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND 13 ND 12.6 10.5 6.33 4.62 9.32 3.5 ND 4.62 13.1 
Barium 2000 ug/L 381 113 641 686 121 594 344 221 202 389 908 51 367 830 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 0.106 0.39 
Cadmium 4 ug/L ND ND ND 15.9 2.39 1.7 1.41 5.48 0.604 3.13 0.629 ND 2.41 4.44 
Calcium NLE ug/L 16700 15300 16100 15800 15600 17400 16900 15600 15400 16400 20000 14400 15800 18700 
Chromium 70 ug/L 7.14 12.6 17 ND 1.1 27.2 9.09 ND 2.01 9.41 0.898 ND 4.06 18.8 
Cobalt NLE ug/L ND 1.35 ND ND ND 3.13 2.03 1.17 0.786 1.43 ND ND ND ND 
Copper 1300 ug/L ND ND ND ND 4.23 3.77 3.26 ND ND 2.74 2.73 0.976 ND ND 
Iron 300 ug/L 58900 26000 148000 140000 22400 111000 88400 82400 44500 81500 24300 5340 66600 108000 
Lead 5 ug/L ND 2.95 12.9 17 ND 9.23 7.41 4.62 1.53 4.85 ND ND ND 5.69 
Magnesium NLE ug/L 2650 3030 2940 3020 2540 3600 3030 2540 2510 2770 2620 2400 2520 3440 
Manganese 50 ug/L 37.7 30.6 49.4 29.2 32.9 44.4 40.8 35.6 32.4 60.4 46.7 26.4 36.7 44.8 
Mercury 2 ug/L ND ND ND 0.42 0.28 ND ND ND ND ND ND ND ND ND 
Nickel 100 ug/L 2.17 5.55 ND 2 ND 3.06 ND ND 1.43 ND ND ND ND 1.95 
Potassium NLE ug/L 5310 6350 6210 5460 4970 8000 6570 5070 5000 6280 6430 4290 4940 7250 
Selenium 40 ug/L ND ND ND ND ND ND ND 3.96 ND ND ND ND ND ND 
Silver 40 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 4520 5080 6640 4600 4980 5140 5560 4900 5240 4380 5020 3900 5310 5640 
Thallium 2 ug/L ND ND ND ND ND ND ND 3.93 ND ND ND ND ND ND 
Vanadium NLE ug/L 4.01 5.06 8.69 7.1 0.895 12.7 3.74 ND 0.941 5.83 ND 0.319 2.27 8.84 
Zinc 2000 ug/L 14 27.3 50.8 33 19.6 50.2 ND 14.1 7.78 37.4 17.3 4.1 8.48 23 
 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-5 (cont’d) 
MW05 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 M2MW05 
Date Collected  

 
 
 

12/3/2003 3/15/2004 6/24/2004 8/19/2004 12/7/2004 2/28/2005 5/23/2005 9/28/2005 
ANALYTE / Lab ID  

 
 
 

3078011 4017504 4049007 4061104 4082205 5011505 5026704 5049205 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-5 (cont’d) 
MW05 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW05 M2MW05 M2MW05 M2MW05 
Date Collected  

 
 
 

12/6/2005 2/16/2006 5/3/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063205 6008107 6019607 6041907 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L ND ND ND ND 
Chlorobenzene 50 ug/L ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6.
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Table 5-6 
MW06 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #7A #7B #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 
Date Collected  

 
 
 

10/19/1998 11/2/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3983.04 4022.07 4241.08 4551.08 4628.08 4844.09 5227.09 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND 
2-Butanone 300 ug/L 8.86 4.65 ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND 7.45 ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND 
Carbon Disulfide NLE ug/L ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L 1.36 ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND 
Butylbenzylphthalate 100 Ug/L ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND 
Arochlor 1016 0.50 ug/L 0.865 2.260 0.611 ND ND ND ND 
Arochlor 1260 0.50 ug/L ND ND ND ND 0.581 ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND 
Gamma-BHC 0.20 ug/L ND ND 0.058 ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 



Page 2 of 6 

Table 5-6 (cont’d) 
MW06 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #7A #7B #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 
Date Collected  

 
 
 

10/19/1998 11/2/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3983.04 4022.07 4241.08 4551.08 4628.08 4844.09 5227.09 
Metals 

 

Aluminum 200 ug/L 1240 10300 1330 749 992 616 753 
Antimony 6 ug/L ND 3.76 ND ND ND ND 566 
Arsenic 3 ug/L ND 16.5 ND ND ND ND 5.60 
Barium 2000 ug/L 102 175 185 175 128 90.3 189 
Beryllium 1 ug/L ND 1.52 ND ND ND ND ND 
Cadmium 4 ug/L ND ND 0.969 0.941 0.948 2.17 3.28 
Calcium NLE ug/L 48700 49100 54000 40300 39300 40800 41600 
Chromium 70 ug/L 13.1 105 14.8 6.40 9.23 7.44 16000 
Cobalt NLE ug/L 0.854 5.41 0.688 0.944 0.771 0.579 29.3 
Copper 1300 ug/L 16.3 55.1 13.2 ND 5.22 10.9 9.64 
Iron 300 ug/L 16500 43500 50700 38100 36700 26100 45000 
Lead 5 ug/L 22.4 90.5 13.6 6.26 9.72 6.95 ND 
Magnesium NLE ug/L 4970 8030 5620 4710 4830 4810 14100 
Manganese 50 ug/L 72.5 92.7 138 55.0 59.6 52.4 247 
Mercury 2 ug/L ND 0.47 0.46 0.21 ND 0.3 ND 
Nickel 100 ug/L 3.62 18.9 5.53 ND 2.31 3.32 ND 
Potassium NLE ug/L 7660 15100 7000 6470 6380 6430 5490 
Silver 40 ug/L ND ND 3.83 ND ND ND ND 
Sodium 50000 ug/L 6970 8090 8620 7190 7200 6990 4540 
Thalium 2 ug/L ND ND ND ND ND ND 6.70 
Selenium 40 ug/L ND ND ND ND ND ND ND 
Vanadium NLE ug/L 6.97 46.6 6.40 4.62 4.71 3.53 35.8 
Zinc 2000 ug/L 83.5 392 100 33.6 51.7 47.0 11.3 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-6 (cont’d) 
MW06 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 
Date Collected 6/27/2000 9/28/2000 12/26/2000 3/28/2001 6/23/2001 9/28/2001 12/10/2001 3/26/2002 6/22/2002 9/26/2002 12/27/2002 3/20/2003 6/9/2003 9/8/2003 
ANALYTE / Lab ID 5498.09 5755.03 5918.04 1601604 1620801 1645901 1663304 2016810 2038904 2068704 2090301 3012801 3027415 3057702 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND 3.46 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND 5.32 ND ND ND ND ND ND ND 2.57 4.44 ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 1.03 ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND ND 9.52 ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND 0.003 ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND 0.002 ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND 0.007 ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND NA NA NA ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-6 (cont’d) 
MW06 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 
Date Collected 6/27/2000 9/28/2000 12/26/2000 3/28/2001 6/23/2001 9/28/2001 12/10/2001 3/26/2002 6/22/2002 9/26/2002 12/27/2002 3/20/2003 6/9/2003 9/8/2003 
ANALYTE / Lab ID 5498.09 5755.03 5918.04 1601604 1620801 1645901 1663304 2016810 2038904 2068704 2090301 3012801 3027415 3057702 
Metals 

 

Aluminum 200 ug/L 738 41.9 52.4 ND ND 220 3510 31.8 42.8 36.1 113 32.1 125 1280 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND ND ND 5.58 7.91 8.79 20.1 5.36 ND ND 3.45 9.4 
Barium 2000 ug/L 264 62.1 65.9 149 69.6 91.6 110 73.1 110 63.3 120 147 202 107 
Beryllium 1 ug/L ND ND ND ND ND ND 0.609 ND ND ND ND 0.077 0.0445 0.215 
Cadmium 4 ug/L ND ND ND 1.5 1.22 ND 1.69 ND ND ND ND 0.713 1.41 1.39 
Calcium NLE ug/L 44200 44700 43100 64900 45000 47200 45500 42700 41700 45400 46200 56600 68100 45100 
Chromium 70 ug/L 10.3 1.59 ND 4.8 ND 3.6 36.5 ND 0.569 0.898 ND ND 2.29 16.4 
Cobalt NLE ug/L 0.643 ND ND 0.7 ND 0.57 3.43 ND ND ND ND ND ND ND 
Copper 1300 ug/L ND 30.2 ND 4 ND 13.9 43 ND 5.26 3.97 10.7 ND 6.17 13.3 
Iron 300 ug/L 45200 12500 12100 24600 10800 19500 30600 17000 19900 9660 9280 22700 31800 20600 
Lead 5 ug/L 6.32 ND ND ND ND 9.27 35.3 ND 2.09 ND 3.11 ND 1.92 11.7 
Magnesium NLE ug/L 5380 5350 4870 6760 4760 5810 6340 5130 5000 5100 4660 6600 7500 5780 
Manganese 50 ug/L 66.3 56.8 53.3 250 44.3 54.5 57.8 47.3 55.1 49.5 56.6 297 336 57.3 
Mercury 2 ug/L ND ND ND ND ND ND 0.2 ND ND ND ND ND ND ND 
Nickel 100 ug/L 2.86 2.64 ND 2 3.57 ND 9.58 ND ND ND 2.65 ND ND 6.24 
Potassium NLE ug/L 6190 6080 5850 5990 5460 6450 7650 6010 5530 6550 6470 5210 5990 7190 
Selenium 40 ug/L ND ND ND ND 9.04 ND ND 3.78 ND ND ND ND ND ND 
Silver 40 ug/L ND ND ND ND ND ND ND ND ND 2.42 ND ND ND ND 
Sodium 50000 ug/L 6510 7430 6380 8200 8020 9550 5100 7480 6810 7040 6510 7930 8780 7150 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L 4.68 ND ND ND ND 2.32 16.9 ND ND ND 0.816 0.283 2 6.7 
Zinc 2000 ug/L 37 35.9 ND 10 6.29 63.5 215 ND 17.5 15.3 28.2 6.81 30.7 77.8 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-6 (cont’d) 
MW06 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 M2MW06 
Date Collected  

 
 
 

11/21/2003 2/25/2004 6/24/2004 8/19/2004 12/7/2004 2/28/2005 5/23/2005 9/28/2005 
ANALYTE / Lab ID  

 
 
 

3075601 4014104 4049008 4061105 4082206 5011506 5026705 5049206 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND 1.45 ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L 0.52 6.84 ND ND 1.56 3.3 0.52 ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-6 (cont’d) 
MW06 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW06 M2MW06 M2MW06 M2MW06 
Date Collected  

 
 
 

12/6/2005 2/16/2006 5/3/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063206 6008108 6019608 6041908 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L 0.65 ND ND ND 
1,3-Dichlorobenzene 600 ug/L 0.62 ND 0.38 ND 
1,4-Dichlorobenzene 75 ug/L 3.27 1.83 1.9 ND 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L 0.20 ND ND ND 
Chlorobenzene 50 ug/L 14.32 5.17 9.88 22.94 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6.
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Table 5-7 
MW07 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #7A #7B #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 
Date Collected  

 
 
 

10/19/1998 11/2/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3983.05 4022.06 4241.09 4551.09 4628.09 4844.10 5227.10 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND 
2-Butanone 300 ug/L 11.29 5.45 ND ND 11.10 ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND 6.63 ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND 
Carbon Disulfide NLE ug/L ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND 
Butylbenzylphthalate 100 Ug/L ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND 
Arochlor 1016 0.50 ug/L ND ND ND ND ND ND ND 
Arochlor 1260 0.50 ug/L ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND 
Gamma-BHC 0.20 ug/L ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 



Page 2 of 6 

Table 5-7 (cont’d) 
MW07 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #7A #7B #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 
Date Collected  

 
 
 

10/19/1998 11/2/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3983.05 4022.06 4241.09 4551.09 4628.09 4844.10 5227.10 
Metals 

 

Aluminum 200 ug/L 1480 3870 433 780 1150 1680 248 
Antimony 6 ug/L ND 2.69 ND ND 2.63 ND ND 
Arsenic 3 ug/L ND 6.24 5.13 2.95 ND ND ND 
Barium 2000 ug/L 96.6 107 103 209 89.7 119 339 
Beryllium 1 ug/L 0.811 1.05 ND ND ND ND ND 
Cadmium 4 ug/L ND 2.36 1.94 1.96 1.29 1.67 ND 
Calcium NLE ug/L 51700 51000 48300 51200 49700 52600 56600 
Chromium 70 ug/L 16.1 48.8 4.25 5.82 6.68 9.55 ND 
Cobalt NLE ug/L 3.18 4.10 ND 1.17 ND 0.991 ND 
Copper 1300 ug/L 8.25 24.3 ND ND ND 8.27 ND 
Iron 300 ug/L 14800 23800 41800 71900 19800 35100 118000 
Lead 5 ug/L 13.0 16.4 3.41 ND 4.93 4.53 ND 
Magnesium NLE ug/L 6010 6450 5240 5660 5740 5900 5760 
Manganese 50 ug/L 94.8 82.2 79.6 80.3 70.1 81.7 156 
Mercury 2 ug/L 0.1 0.24 0.34 ND ND 0.4 ND 
Nickel 100 ug/L 8.01 12.0 2.46 ND 0.999 4.09 6.52 
Potassium NLE ug/L 7310 8570 5260 5890 5480 6050 4560 
Selenium 40 ug/L ND ND 3.34 ND ND ND ND 
Sodium 50000 ug/L 13500 8650 9530 8800 9750 18700 5780 
Silver 40 ug/L ND ND ND ND ND ND ND 
Thalium 2 ug/L ND ND ND ND ND ND ND 
Vanadium NLE ug/L 12.9 23.3 2.11 6.35 2.79 5.70 2.63 
Zinc 2000 ug/L 93.8 144 70.1 28.0 28.0 74.1 26.5 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-7 (cont’d) 
MW07 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 
Date Collected 6/27/2000 9/28/2000 12/26/2000 3/28/2001 6/26/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/16/2002 3/25/2003 6/9/2003 9/10/2003 
ANALYTE / Lab ID 5498.1 5755.04 5920.13 1601812 1621509 1645812 1667507 2016811 2038010 2067914 2088705 3013510 3027409 3058209 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND NA ND ND ND ND 
Acetone 6000 ug/L ND ND ND 12.06 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND ND 3.95 ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND NA 0.005 ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND NA 0.002 ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-7 (cont’d) 
MW07 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 
Date Collected 6/27/2000 9/28/2000 12/26/2000 3/28/2001 6/26/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/16/2002 3/25/2003 6/9/2003 9/10/2003 
ANALYTE / Lab ID 5498.1 5755.04 5920.13 1601812 1621509 1645812 1667507 2016811 2038010 2067914 2088705 3013510 3027409 3058209 
Metals 

 

Aluminum 200 ug/L 161 51.5 129 1670 ND 807 555 1880 336 437 ND 27.8 714 1580 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND ND 8.17 2.31 3.83 4.07 2.24 ND ND ND ND ND 
Barium 2000 ug/L 651 69.1 145 474 1360 115 106 520 114 166 247 111 262 86.7 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND ND 0.0737 0.204 0.351 
Cadmium 4 ug/L ND ND ND 22.4 33.2 ND ND 4.94 ND 0.793 ND ND 1.89 1.1 
Calcium NLE ug/L 62400 42500 50700 55600 68200 51700 53400 59400 49700 57000 54400 47800 49100 47500 
Chromium 70 ug/L 7.86 1.55 ND ND ND 9.28 5.99 13.8 3.15 3.42 ND ND 8.78 17 
Cobalt NLE ug/L ND ND ND ND ND 1.36 0.97 4.15 ND ND ND ND ND 0.975 
Copper 1300 ug/L ND 14.6 ND ND 19.4 5 3.88 ND ND 8.12 ND ND ND 1.37 
Iron 300 ug/L 167000 9940 49200 186000 289000 20200 26100 182000 15900 30100 15200 22900 44600 15500 
Lead 5 ug/L 2.65 ND ND 18 13.6 ND 5.79 8.04 ND 1.89 1.41 ND 2.57 2.92 
Magnesium NLE ug/L 6190 5730 5300 6060 5950 6120 5760 6270 5310 6020 5810 5040 5970 5740 
Manganese 50 ug/L 97.9 58.2 118 119 135 60.4 67.5 101 54.7 72.8 66.5 53.3 75.5 56.4 
Mercury 2 ug/L ND ND ND 0.44 0.12 ND ND ND ND ND 0.13 ND ND ND 
Nickel 100 ug/L 2.35 1.34 ND 2 ND 3.01 ND ND ND ND ND ND 1.23 3.36 
Potassium NLE ug/L 4920 4640 4790 4970 4910 5410 5520 6170 4400 5360 5240 4080 4960 5380 
Selenium 40 ug/L 3.37 ND ND ND ND ND ND 3.64 ND ND ND ND ND ND 
Silver 40 ug/L ND ND ND 24 ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 7930 8450 7870 8100 8630 11300 8860 8420 8380 9000 8230 6550 8340 7820 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L 5.23 ND ND 1.2 1.74 4.19 2.9 5.71 1.52 2.25 ND 0.366 4.35 7.74 
Zinc 2000 ug/L 21.7 69.3 16.3 25 50.2 25.4 ND 32.1 11 37.2 9.03 16.4 27.3 31.5 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 



Page 5 of 6 

Table 5-7 (cont’d) 
MW07 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 M2MW07 
Date Collected  

 
 
 

12/3/2003 3/15/2004 6/24/2004 8/19/2004 12/7/2004 2/28/2005 5/23/2005 9/28/2005 
ANALYTE / Lab ID  

 
 
 

3078006 4017509 4049009 4061106 4082207 5011507 5026706 5049207 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-7 (cont’d) 
MW07 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW07 M2MW07 M2MW07 M2MW07 
Date Collected  

 
 
 

12/7/2005 2/16/2006 5/3/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063406 6008109 6019609 6041909 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L ND ND ND ND 
Chlorobenzene 50 ug/L ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6.
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Table 5-8 
MW08 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #7A #7B #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 
Date Collected  

 
 
 

10/19/1998 11/2/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3983.06 4022.05 4241.10 4551.10 4628.10 4844.11 5227.11 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND 
2-Butanone 300 ug/L 86.82 28.18 ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND 
Acetone 6000 ug/L 17.89 11.27 ND ND ND ND ND 
Benzene 1 ug/L 7.46 5.88 5.56 4.13 2.66 ND ND 
Carbon Disulfide NLE ug/L ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND 
Butylbenzylphthalate 100 Ug/L ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND 
Arochlor 1016 0.50 ug/L ND ND ND ND ND ND ND 
Arochlor 1260 0.50 ug/L ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND 
Gamma-BHC 0.20 ug/L ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-8 (cont’d) 
MW08 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #7A #7B #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 
Date Collected  

 
 
 

10/19/1998 11/2/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3983.06 4022.05 4241.10 4551.10 4628.10 4844.11 5227.11 
Metals 

 

Aluminum 200 ug/L 1490 8250 1350 3630 1560 935 616 
Antimony 6 ug/L 2.78 5.31 ND ND ND ND ND 
Arsenic 3 ug/L ND 7.03 ND 2.86 ND ND ND 
Barium 2000 ug/L 72.6 87.2 136 562 120 98.5 197 
Beryllium 1 ug/L ND 1.14 ND ND ND ND ND 
Cadmium 4 ug/L ND ND 1.16 4.14 0.925 1.46 ND 
Calcium NLE ug/L 40000 42700 39400 44800 39700 41500 39500 
Chromium 70 ug/L 54.8 111 11.5 28.8 16.5 8.57 ND 
Cobalt NLE ug/L 1.72 2.75 ND ND ND ND ND 
Copper 1300 ug/L ND 6.50 9.24 ND ND 3.64 ND 
Iron 300 ug/L 18400 46100 76500 142000 37200 32500 73100 
Lead 5 ug/L 11.0 45.0 5.57 13.5 10.6 6.65 3.37 
Magnesium NLE ug/L 5200 8600 4460 5910 5220 5090 4750 
Manganese 50 ug/L 55.1 69.9 61.7 74.6 56.5 55.5 56.5 
Mercury 2 ug/L ND 0.18 0.36 ND ND 0.3 ND 
Nickel 100 ug/L 5.21 10.5 3.71 ND 2.13 4.70 2.50 
Potassium NLE ug/L 9010 19100 7260 10300 8020 7760 6100 
Sodium 50000 ug/L 7560 8240 8690 7820 7890 8040 4770 
Selenium 40 ug/L ND ND ND ND ND ND ND 
Silver 40 ug/L ND ND ND ND ND ND ND 
Thalium 2 ug/L ND ND ND ND ND ND ND 
Vanadium NLE ug/L 24.0 41.5 4.10 17.9 6.62 3.44 4.57 
Zinc 2000 ug/L 32.5 95.3 96.4 34.5 28.6 32.9 21.7 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-8 (cont’d) 
MW08 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 
Date Collected 6/27/2000 9/28/2000 12/26/2000 3/29/2001 6/26/2001 9/27/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/16/2002 3/25/2003 6/6/2003 9/10/2003 
ANALYTE / Lab ID 5498.11 5755.05 5920.14 1602007 1621510 1646607 1667508 2016816 2038015 2067909 2088706 3013515 3027310 3058210 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND 1.12 ND 2.19 ND ND ND ND ND ND 1.41 ND 2.2 ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

SVOCs 
 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND ND 4.31 ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-8 (cont’d) 
MW08 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 
Date Collected 6/27/2000 9/28/2000 12/26/2000 3/29/2001 6/26/2001 9/27/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/16/2002 3/25/2003 6/6/2003 9/10/2003 
ANALYTE / Lab ID 5498.11 5755.05 5920.14 1602007 1621510 1646607 1667508 2016816 2038015 2067909 2088706 3013515 3027310 3058210 
Metals 

 

Aluminum 200 ug/L 327 37.3 257 2280 583 1320 5360 5140 891 1570 ND 48.4 370 299 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND ND 9.09 ND 4.78 8.86 2.81 ND ND ND ND ND 
Barium 2000 ug/L 152 46.7 105 523 474 78.1 143 279 148 104 108 45.4 113 114 
Beryllium 1 ug/L ND ND ND ND ND ND 0.606 0.647 ND ND ND 0.0767 0.0766 0.073 
Cadmium 4 ug/L ND ND ND 27.4 12.7 ND 0.92 3.39 ND 0.947 ND ND 1.39 1.29 
Calcium NLE ug/L 40200 40100 37700 42800 42100 41300 47200 45300 40200 41400 35600 34300 39700 40600 
Chromium 70 ug/L 5.69 1.23 2.16 ND 5.36 13.8 57 47.7 8.99 12.1 ND ND 4.78 2.74 
Cobalt NLE ug/L ND ND ND ND ND 1.04 3.17 3.28 0.856 0.733 ND ND ND ND 
Copper 1300 ug/L ND 15.1 ND ND 9.6 10.1 10.6 3.26 ND 11.6 ND 0.663 ND ND 
Iron 300 ug/L 40000 13700 47400 221000 116000 23200 54800 126000 45500 33000 15100 3250 34200 31500 
Lead 5 ug/L 31 ND ND 37 20.7 4.15 66.5 33.9 10.2 5.61 1.15 ND 0.834 0.942 
Magnesium NLE ug/L 4960 5030 4580 5790 5110 5810 7670 7280 5250 5560 4420 4530 5100 5180 
Manganese 50 ug/L 47.1 43.8 38.5 50.9 72.5 49 64 80.5 50.4 49.7 47.1 36.6 44.5 42 
Mercury 2 ug/L ND ND ND ND 0.13 ND ND ND ND ND ND ND ND ND 
Nickel 100 ug/L 4.98 3.96 ND 2 ND 2.6 4.66 1.21 ND ND ND ND ND ND 
Potassium NLE ug/L 6730 6630 6550 8070 7050 7900 11900 11300 6860 7720 6070 5860 6970 6890 
Selenium 40 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Silver 40 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 6900 8460 7450 7300 7800 7930 8120 7900 7600 7400 6970 8120 8070 7910 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L 2.68 ND 1.34 6.3 4.29 5.72 23 17.6 3.39 4.91 ND 0.283 2 1.25 
Zinc 2000 ug/L 25.8 14.8 9.18 24 48 36.3 15.4 44.4 21.3 13.2 14 13.3 9.39 6.91 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-8 (cont’d) 
MW08 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 M2MW08 
Date Collected  

 
 
 

12/3/2003 3/16/2004 6/24/2004 8/19/2004 12/8/2004 2/25/2005 5/23/2005 9/27/2005 
ANALYTE / Lab ID  

 
 
 

3078005 4017704 4049010 4061107 4082506 5011206 5026707 5049106 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND 0.25 ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-8 (cont’d) 
MW08 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW08 M2MW08 M2MW08 M2MW08 
Date Collected  

 
 
 

12/7/2005 2/16/2006 5/3/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063407 6009110 6019610 6041910 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L 1.73 ND ND ND 
Chlorobenzene 50 ug/L ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6.
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Table 5-9 
MW09 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #7A #7B #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 
Date Collected  

 
 
 

10/19/1998 11/2/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3983.07 4022.04 4241.11 4551.11 4628.11 4844.12 5227.12 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND 
2-Butanone 300 ug/L 5.47 3.19 ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND 
Acetone 6000 ug/L 6.30 6.22 ND ND ND ND ND 
Benzene 1 ug/L 583.24D 205.68D 236.20D 23.39 14.32 3.91 2.21 
Carbon Disulfide NLE ug/L ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND 1.99 ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND 
Butylbenzylphthalate 100 Ug/L ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND 4.47 ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND 0.007 0.046 ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND 0.033 ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND 
Arochlor 1016 0.50 ug/L 0.700 0.260 0.244 ND ND ND ND 
Arochlor 1260 0.50 ug/L 3.850 1.470 1.187 ND 1.456 ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND 
Gamma-BHC 0.20 ug/L ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-9 (cont’d) 
MW09 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #7A #7B #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 
Date Collected  

 
 
 

10/19/1998 11/2/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3983.07 4022.04 4241.11 4551.11 4628.11 4844.12 5227.12 
Metals 

 

Aluminum 200 ug/L 455 7880 3250 32300 5850 5000 2850 
Antimony 6 ug/L ND 4.08 ND ND ND ND ND 
Arsenic 3 ug/L ND 13.3 4.20 22.1 3.90 5.86 ND 
Barium 2000 ug/L 87.0 146 178 279 104 131 77.5 
Beryllium 1 ug/L ND 1.45 0.704 4.47 0.787 1.16 ND 
Cadmium 4 ug/L ND 0.987 4.49 15.2 2.93 5.64 1.65 
Calcium NLE ug/L 68200 56200 99300 57900 50700 53600 46000 
Chromium 70 ug/L 7.97 116 39.6 309 69.1 62.2 36.8 
Cobalt NLE ug/L ND 5.03 2.09 16.8 3.54 4.99 1.94 
Copper 1300 ug/L ND 24.0 193 126 19.1 39.3 13.2 
Iron 300 ug/L 10400 36100 30900 99300 24900 27500 15200 
Lead 5 ug/L 7.00 41.6 13.1 95.9 20.5 29.3 11.2 
Magnesium NLE ug/L 5650 7540 7820 14100 6210 5590 5260 
Manganese 50 ug/L 1920 1560 4260 1430 1200 1460 1310 
Mercury 2 ug/L 0.3 0.76 0.71 3.46 0.5 1.2 ND 
Nickel 100 ug/L 1.10 14.2 9.70 46.8 10.2 16.7 7.50 
Potassium NLE ug/L 8290 16000 10600 31600 10100 8730 6860 
Selenium 40 ug/L ND ND 4.10 6.57 ND ND ND 
Silver 40 ug/L ND ND ND 4.90 ND ND ND 
Sodium 50000 ug/L 7600 7580 10500 7280 7300 7230 4560 
Thalium 2 ug/L ND ND ND ND ND ND ND 
Vanadium NLE ug/L 3.29 46.9 9.55 145 27.2 26.8 20.6 
Zinc 2000 ug/L 105 565 474 2300 406 679 263 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-9 (cont’d) 
MW09 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 
Date Collected 6/27/2000 9/28/2000 12/27/2000 3/28/2001 6/23/2001 9/28/2001 12/10/2001 3/26/2002 6/22/2002 9/26/2002 12/27/2002 3/20/2003 6/9/2003 9/8/2003 
ANALYTE / Lab ID 5498.12 5755.06 5925.01 1601605 1620802 1645902 1663305 2016819 2038905 2068705 2090302 3012802 3027412 3057701 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND NA ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND 8.46 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND 2.35 ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND ND 9.36 ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND 1.35 ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND 0.003 ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND 0.01 ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND 0.007 ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-9 (cont’d) 
MW09 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 
Date Collected 6/27/2000 9/28/2000 12/27/2000 3/28/2001 6/23/2001 9/28/2001 12/10/2001 3/26/2002 6/22/2002 9/26/2002 12/27/2002 3/20/2003 6/9/2003 9/8/2003 
ANALYTE / Lab ID 5498.12 5755.06 5925.01 1601605 1620802 1645902 1663305 2016819 2038905 2068705 2090302 3012802 3027412 3057701 
Metals 

 

Aluminum 200 ug/L 671 5170 126 80 ND 274 617 729 ND 35.9 117 487 883 848 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND 3.39 ND ND 4.46 ND ND ND ND ND ND ND 3.07 ND 
Barium 2000 ug/L 202 173 49.6 68.8 103 181 127 91.7 62.5 57.6 88.4 114 1020 241 
Beryllium 1 ug/L ND 1.26 ND ND ND ND ND ND ND ND ND 0.336 0.833 0.226 
Cadmium 4 ug/L ND 2.41 ND 0.9 2.95 1.63 3.93 0.711 0.778 0.711 0.852 0.813 7.92 3.35 
Calcium NLE ug/L 54300 58400 46900 59900 51700 56600 26600 50900 49300 51300 53200 53800 62800 52900 
Chromium 70 ug/L 10.4 52 ND ND ND 3.51 11.5 6.69 ND ND 7.55 2.65 8.67 9.98 
Cobalt NLE ug/L 0.791 5.5 ND 1.4 ND ND 1.2 0.614 ND ND 1.27 ND ND ND 
Copper 1300 ug/L ND 50.8 ND 3 18.7 13.4 11.9 4.14 2.3 ND 10.4 0.967 26.3 4.05 
Iron 300 ug/L 29200 28800 4820 10800 20000 27400 23200 16700 11000 5920 5960 10400 123000 33800 
Lead 5 ug/L 54.2 42.7 ND ND ND 2.39 7.01 4.03 ND ND ND 3.21 5.85 3.6 
Magnesium NLE ug/L 4760 5430 3950 5220 4000 4980 2460 4590 4370 4380 4490 4700 5200 5090 
Manganese 50 ug/L 1780 1470 747 1690 1740 1720 780 1380 1330 663 1170 870 2450 1430 
Mercury 2 ug/L ND 1.76 ND ND 0.2 ND 0.4 ND ND ND ND ND 0.18 ND 
Nickel 100 ug/L 4.25 18.8 ND 1 3.7 ND 4.79 ND ND ND ND 1.29 4.13 1.55 
Potassium NLE ug/L 5970 7260 4850 5710 5390 6460 3370 6070 5210 5400 6050 5460 6400 7060 
Selenium 40 ug/L ND ND ND ND 7.99 ND ND 4.14 4.29 ND ND 5.81 ND ND 
Silver 40 ug/L ND 2.07 ND ND ND ND ND ND ND 2.78 ND ND ND ND 
Sodium 50000 ug/L 6740 7400 7630 9200 7660 10400 568 6430 7760 7640 6380 6870 4530 7320 
Thallium 2 ug/L ND ND ND ND ND ND 6.32 ND ND ND ND ND ND ND 
Vanadium NLE ug/L 5.75 33.9 1.06 ND ND 2.89 5.11 3.54 ND ND ND 3.01 8.76 5.09 
Zinc 2000 ug/L 138 936 11.1 38 183 135 293 119 18.3 33.2 297 134 662 166 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-9 (cont’d) 
MW09 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 M2MW09 
Date Collected  

 
 
 

11/21/2003 2/25/2004 6/24/2004 8/19/2004 12/8/2004 2/25/2005 5/19/2005 9/27/2005 
ANALYTE / Lab ID  

 
 
 

3075602 4014105 4049011 4061113 4082507 5011204 5026506 5049107 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L 0.55 ND ND 0.85 ND 0.43 ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-9 (cont’d) 
MW09 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW09 M2MW09 M2MW09 M2MW09 
Date Collected  

 
 
 

12/7/2005 2/16/2006 5/3/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063408 6008111 6019611 6041911 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L 0.29 ND ND ND 
Chlorobenzene 50 ug/L 0.37 ND ND ND 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-10 
MW10 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #7A #7B #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 
Date Collected  

 
 
 

10/19/1998 11/2/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3983.08 4022.03 4241.12 4551.12 4628.12 4844.13 5227.13 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND 
2-Butanone 300 ug/L 9.93 2.85 ND 12.64 ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND 
Acetone 6000 ug/L 9.04 5.21 ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND 
Carbon Disulfide NLE ug/L ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND 
Butylbenzylphthalate 100 Ug/L ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND 
Arochlor 1016 0.50 ug/L ND ND ND ND ND ND ND 
Arochlor 1260 0.50 ug/L ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND 
Gamma-BHC 0.20 ug/L ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-10 (cont’d) 
MW10 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #7A #7B #8 #9 #10 #11 #12 
WELL ID  

 
 
 

M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 
Date Collected  

 
 
 

10/19/1998 11/2/98 2/3/99 6/15/99 7/20/99 10/7/99 3/7/00 
ANALYTE / Lab ID  

 
 
 

3983.08 4022.03 4241.12 4551.12 4628.12 4844.13 5227.13 
Metals 

 

Aluminum 200 ug/L 486 3670 638 5610 1010 98.4 442 
Antimony 6 ug/L ND 4.19 ND ND ND 2.41 ND 
Arsenic 3 ug/L ND 3.08 ND 5.29 ND ND ND 
Barium 2000 ug/L 23.1 58.6 168 404 79.2 65.9 504 
Beryllium 1 ug/L ND 0.748 ND 0.777 ND ND ND 
Cadmium 4 ug/L ND ND 0.845 2.03 1.02 1.10 ND 
Calcium NLE ug/L 24600 45300 44100 53400 43600 44000 50000 
Chromium 70 ug/L 5.72 49.9 6.28 47.3 12.8 2.32 6.30 
Cobalt NLE ug/L 0.680 1.98 ND 3.18 0.576 ND ND 
Copper 1300 ug/L ND ND 42.7 ND 4.00 4.47 ND 
Iron 300 ug/L 4280 20600 24300 65600 10700 6390 46200 
Lead 5 ug/L 2.94 4.47 ND 7.75 8.20 ND ND 
Magnesium NLE ug/L 1750 4300 2600 4430 3260 2960 3220 
Manganese 50 ug/L 22.5 47.4 68.6 79.2 63.1 37.7 104 
Mercury 2 ug/L ND ND 0.22 ND ND 0.3 ND 
Nickel 100 ug/L 1.26 4.86 1.17 1.43 1.44 2.16 1.58 
Potassium NLE ug/L 3290 9530 5120 8860 5670 5350 4940 
Sodium 50000 ug/L 3870 7600 8080 7800 7540 7310 4850 
Selenium 40 ug/L ND ND ND ND ND ND ND 
Silver 40 ug/L ND ND ND ND ND ND ND 
Thalium 2 ug/L ND ND ND ND ND ND ND 
Vanadium NLE ug/L 3.25 24.7 2.09 30.8 5.65 1.25 4.69 
Zinc 2000 ug/L 20.1 38.4 31.2 41.9 40.5 18.2 25.1 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-10 (cont’d) 
MW10 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 
Date Collected 6/27/2000 9/27/2000 12/26/2000 3/29/2001 6/26/2001 9/27/2001 12/20/2001 3/26/2002 6/20/2002 9/24/2002 12/16/2002 3/25/2003 6/6/2003 9/11/2003 
ANALYTE / Lab ID 5498.13 5752.05 5920.15 1602008 1621511 1646608 1667509 2016821 2038310 2067908 2088707 3013518 3027304 3058409 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND 0.146 ND ND ND ND ND ND NA ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND NA ND 0.01 ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND NA ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-10 (cont’d) 
MW10 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13 #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 
Date Collected 6/27/2000 9/27/2000 12/26/2000 3/29/2001 6/26/2001 9/27/2001 12/20/2001 3/26/2002 6/20/2002 9/24/2002 12/16/2002 3/25/2003 6/6/2003 9/11/2003 
ANALYTE / Lab ID 5498.13 5752.05 5920.15 1602008 1621511 1646608 1667509 2016821 2038310 2067908 2088707 3013518 3027304 3058409 
Metals 

 

Aluminum 200 ug/L 430 218 441 750 1460 2550 ND 5330 1170 806 652 60.4 1260 1050 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND ND 3.96 ND ND 14 3.63 ND ND ND ND 2.85 
Barium 2000 ug/L 60.1 36.2 254 835 73.8 49 233 1350 218 69 445 53.6 95.2 39.6 
Beryllium 1 ug/L ND ND ND ND 0.558 ND ND 1.39 ND ND ND 0.07 0.237 0.299 
Cadmium 4 ug/L ND ND ND 9.1 0.96 ND ND 5.8 ND 2 ND ND 0.582 ND 
Calcium NLE ug/L 44800 42300 44800 53300 44200 43300 50400 78000 45000 43200 49700 45100 43100 42300 
Chromium 70 ug/L 8.05 ND 6.34 6.4 17.3 30.2 1.64 64.3 14.7 9.55 5.73 1.71 16.6 11.1 
Cobalt NLE ug/L ND ND ND ND 1.58 1.73 ND 4.68 0.571 ND 0.565 1.88 ND ND 
Copper 1300 ug/L ND ND ND ND 3.2 7.46 2.4 ND 3.4 3.47 ND 0.946 0.83 0.315 
Iron 300 ug/L 6530 2890 39500 73400 10900 12000 33500 207000 22500 8480 24400 1350 10900 6090 
Lead 5 ug/L 7.42 ND ND 9 1.88 2.59 2.24 10.3 ND ND 1.61 ND ND ND 
Magnesium NLE ug/L 3220 3380 2990 3520 3430 4020 3400 5620 3470 3400 3310 3380 3460 3380 
Manganese 50 ug/L 36.4 27.5 159 85.4 44.3 46.4 237 332 50.5 48.1 74.2 33 43 41.4 
Mercury 2 ug/L ND ND ND ND ND ND 0.2 ND 0.13 ND ND ND ND ND 
Nickel 100 ug/L 1.9 ND ND ND 2.55 3.94 ND 1.48 ND ND ND ND 0.975 1.04 
Potassium NLE ug/L 5200 5160 5150 5290 5410 7250 5790 9680 5450 6240 5520 4970 5920 5650 
Selenium 40 ug/L ND ND ND ND 3.01 ND ND ND ND ND ND 7.16 ND ND 
Silver 40 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 6660 7390 9830 7200 7410 6570 8380 7690 6790 7850 6640 8200 7490 7280 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 2.6 
Vanadium NLE ug/L 3.9 ND 2.64 6.4 10.6 14.8 ND 26.9 6.24 5.3 6.46 0.651 7.91 6.54 
Zinc 2000 ug/L 34 13.1 10.8 ND 46.8 63.6 ND 77.2 17.3 58.9 39 23.6 15.6 15.7 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-10 (cont’d) 
MW10 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 M2MW10 
Date Collected  

 
 
 

11/24/2003 3/11/2004 6/24/2004 8/19/2004 12/8/2004 2/23/2005 5/18/2005 9/27/2005 
ANALYTE / Lab ID  

 
 
 

3075707 4016507 4049012 4061114 4082508 5010305 5026405 5049108 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-10 (cont’d) 
MW10 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW10 M2MW10 M2MW10 M2MW10 
Date Collected  

 
 
 

12/7/2005 2/16/2006 5/3/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063409 6008112 6019612 6041912 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L ND ND ND ND 
Chlorobenzene 50 ug/L ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-11 
MW11 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW11 M2MW11 
Date Collected  

 
 
 

5/31/00 6/14/00 
ANALYTE / Lab ID  

 
 
 

5466.04 5475.04 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L 98.01 ND 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Methylnaphthalene 100 ug/L ND ND 
4-Methylphenol NLE ug/L ND ND 
Acenaphthene 400 ug/L ND ND 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L ND ND 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L ND ND 
Fluorene 300 ug/L ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND 
Phenanthrene NLE ug/L ND ND 
Phenol 2000 ug/L ND ND 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-11 (cont’d) 
MW11 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW11 M2MW11 
Date Collected  

 
 
 

5/31/00 6/14/00 
ANALYTE / Lab ID  

 
 
 

5466.04 5475.04 
Metals 

 

Aluminum 200 ug/L 68.3 80.9 
Antimony 6 ug/L ND 3.56 
Arsenic 3 ug/L ND ND 
Barium 2000 ug/L 38.1 35.0 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L ND ND 
Calcium NLE ug/L 39800 40500 
Chromium 70 ug/L ND 6.06 
Cobalt NLE ug/L ND ND 
Copper 1300 ug/L 5.90 400 
Iron 300 ug/L 397 306 
Lead 5 ug/L ND 84.5 
Magnesium NLE ug/L 3910 3900 
Manganese 50 ug/L 24.6 24.7 
Mercury 2 ug/L ND ND 
Nickel 100 ug/L 0.745 18.4 
Potassium NLE ug/L 6060 5850 
Sodium 50000 ug/L 3870 3720 
Selenium 40 ug/L ND 3.45 
Silver 40 ug/L ND ND 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L 1.52 ND 
Zinc 2000 ug/L 5.80 551 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-11 (cont’d) 
MW11 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 
Date Collected  

 
 
 

9/29/2000 12/29/2000 3/26/2001 6/26/2001 9/26/2001 11/30/2001 3/26/2002 6/20/2002 9/20/2002 12/27/2002 3/26/2003 6/9/2003 9/15/2003 
ANALYTE / Lab ID  

 
 
 

5757.06 5928.03 1601404 1621504 1645804 1661701 2016818 2038304 2067304 2090204 3013710 3027413 3058505 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND 7.74 ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND 15.57 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L 78.23 82.83 73.81 ND ND 114.25 ND ND ND ND ND 116.55 ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 163.7 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND NA NA NA ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND 0.002 ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-11 (cont’d) 
MW11 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 
Date Collected  

 
 
 

9/29/2000 12/29/2000 3/26/2001 6/26/2001 9/26/2001 11/30/2001 3/26/2002 6/20/2002 9/20/2002 12/27/2002 3/26/2003 6/9/2003 9/15/2003 
ANALYTE / Lab ID  

 
 
 

5757.06 5928.03 1601404 1621504 1645804 1661701 2016818 2038304 2067304 2090204 3013710 3027413 3058505 
Metals 

 

Aluminum 200 ug/L 57 ND ND ND ND ND ND 19.2 92.1 ND 99.2 ND 27 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND 4.0 ND ND ND ND ND 4.14 ND ND ND 2.81 
Barium 2000 ug/L 27.2 27.3 31.8 32.7 27.9 32.2 28.1 25.9 32.7 26.4 29.6 31.3 28.1 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND ND 0.0387 ND 
Cadmium 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Calcium NLE ug/L 38700 38700 35300 34500 33000 40600 35000 31900 33200 33500 35500 38900 32500 
Chromium 70 ug/L 0.906 ND ND ND ND 2.64 ND 0.566 16.7 0.962 ND ND ND 
Cobalt NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Copper 1300 ug/L 6.74 ND 9 ND 337 11.9 ND ND 6.96 ND 2.12 4.1 0.913 
Iron 300 ug/L 186 308 110 163 319 309 116 180 136 65.6 308 219 217 
Lead 5 ug/L ND ND 4 ND 23.2 ND ND ND 1.53 4.74 4.51 ND ND 
Magnesium NLE ug/L 3900 3770 3710 3690 3650 4240 3850 3500 3700 3620 3770 3930 3560 
Manganese 50 ug/L 17.8 26.2 59.5 16.9 8.43 24.6 2.01 4.16 12.5 ND 14 20.7 6.13 
Mercury 2 ug/L ND ND 0.24 0.34 ND ND ND ND ND ND ND ND ND 
Nickel 100 ug/L 2.08 ND 15 ND 19.4 ND ND ND 2.5 ND ND ND ND 
Potassium NLE ug/L 5260 5240 4540 5060 5280 5840 5260 4640 5220 5080 5050 5280 5260 
Selenium 40 ug/L ND ND ND 8.21 ND ND ND ND ND ND 5.7 5.86 ND 
Silver 40 ug/L ND ND 5 ND ND 2.33 ND ND ND ND ND ND ND 
Sodium 50000 ug/L 4260 3270 3600 3380 ND 2430 3290 3000 3940 3120 2870 3840 3570 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L 0.913 ND ND ND ND ND ND ND 0.621 ND 0.329 ND ND 
Zinc 2000 ug/L 12.9 ND 16 20.6 571 ND 10.1 6.8 29 ND 47.3 ND 4.3 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-11 (cont’d) 
MW11 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 M2MW11 
Date Collected  

 
 
 

12/4/2003 3/22/2004 6/24/2004 8/19/2004 12/10/2004 2/28/2005 5/19/2005 9/28/2005 
ANALYTE / Lab ID  

 
 
 

3078709 4019405 4049013 4061118 4082801 5011508 5026507 5049208 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND 89.59 67.11 2.14 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND 9.45 ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-11 (cont’d) 
MW11 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M-2MW11 M-2MW11 M-2MW11 M-2MW11 
Date Collected  

 
 
 

12/7/2005 2/17/2006 5/3/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063410 6008304 6019613 6041913 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L 1.51 52.06 199.76 10.88 
Chlorobenzene 50 ug/L ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6.
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Table 5-12 
MW12 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW12 M2MW12 
Date Collected  

 
 
 

5/31/00 6/14/00 
ANALYTE / Lab ID  

 
 
 

5466.03 5475.03 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Methylnaphthalene 100 ug/L ND ND 
4-Methylphenol NLE ug/L ND ND 
Acenaphthene 400 ug/L ND ND 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L 1.81 3.04 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L ND ND 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L ND ND 
Fluorene 300 ug/L ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND 
Phenanthrene NLE ug/L ND ND 
Phenol 2000 ug/L ND ND 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-12 (cont’d) 
MW12 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW12 M2MW12 
Date Collected  

 
 
 

5/31/00 6/14/00 
ANALYTE / Lab ID  

 
 
 

5466.03 5475.03 
Metals 

 

 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 

Aluminum 200 ug/L 100 136 
Antimony 6 ug/L ND 3.80 
Arsenic 3 ug/L ND ND 
Barium 2000 ug/L 35.1 40.8 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L ND ND 
Calcium NLE ug/L 34900 35400 
Chromium 70 ug/L 0.901 3.38 
Cobalt NLE ug/L ND ND 
Copper 1300 ug/L 7.85 51.0 
Iron 300 ug/L 792 1410 
Lead 5 ug/L ND 4.84 
Magnesium NLE ug/L 3790 3750 
Manganese 50 ug/L 28.1 33.7 
Mercury 2 ug/L ND ND 
Nickel 100 ug/L ND 7.20 
Potassium NLE ug/L 6060 5720 
Sodium 50000 ug/L 3500 3200 
Selenium 40 ug/L ND ND 
Silver 40 ug/L ND ND 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L 1.49 ND 
Zinc 2000 ug/L 37.1 89.3 
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Table 5-12 (cont’d) 
MW12 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 
Date Collected  

 
 
 

9/29/2000 12/29/2000 3/26/2001 6/26/2001 9/26/2001 11/30/2001 3/26/2002 6/20/2002 9/20/2002 12/27/2002 3/26/2003 6/9/2003 9/15/2003 
ANALYTE / Lab ID  

 
 
 

5757.06 5928.03 1601404 1621504 1645804 1661701 2016818 2038304 2067304 2090204 3013710 3027413 3058505 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND 13.04 ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND 25.61 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-12 (cont’d) 
MW12 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 
Date Collected  

 
 
 

9/29/2000 12/29/2000 3/26/2001 6/26/2001 9/26/2001 11/30/2001 3/26/2002 6/20/2002 9/20/2002 12/27/2002 3/26/2003 6/9/2003 9/15/2003 
ANALYTE / Lab ID  

 
 
 

5757.06 5928.03 1601404 1621504 1645804 1661701 2016818 2038304 2067304 2090204 3013710 3027413 3058505 
Metals 

 

Aluminum 200 ug/L 47 ND 30 ND ND ND ND ND 188 ND 110 ND ND 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND ND ND ND ND ND 3.3 ND ND ND ND 
Barium 2000 ug/L 32.1 31.8 34.1 36.4 28.7 34 30 44.2 32.2 29 31.8 32.8 30.8 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND ND 0.0324 ND 
Cadmium 4 ug/L ND ND 1.6 ND ND ND ND ND ND ND 0.7 ND ND 
Calcium NLE ug/L 38800 35300 32200 35200 34800 41300 35000 33700 33300 34800 35200 38500 33600 
Chromium 70 ug/L 1.74 ND 2.8 ND 0.963 ND ND ND ND 0.601 2 ND ND 
Cobalt NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Copper 1300 ug/L 415 ND 31 ND 79.7 ND ND ND 13 ND 3 6.83 12.7 
Iron 300 ug/L 238 279 410 539 194 327 254 255 199 218 676 ND 222 
Lead 5 ug/L 56.3 ND 11 ND 8.15 ND ND ND ND ND 2 ND ND 
Magnesium NLE ug/L 4030 3660 3530 3810 3800 4330 3880 3710 3780 3800 3980 4000 3730 
Manganese 50 ug/L 23.5 21 171 19.9 9.12 26.9 11.5 24 11.5 3.66 20.1 19.6 8.59 
Mercury 2 ug/L ND ND 0.46 ND ND ND ND 0.12 ND ND ND ND ND 
Nickel 100 ug/L 13.5 ND 49 ND 4.67 ND ND ND ND ND ND ND ND 
Potassium NLE ug/L 5530 5090 4560 5320 5580 5970 5380 4950 5300 5480 5400 5360 5360 
Selenium 40 ug/L ND ND ND 8.69 ND ND ND ND ND ND ND ND ND 
Silver 40 ug/L ND ND 5 ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 3890 2710 3000 3060 2220 3490 4140 3490 3440 3470 2790 4290 3670 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L ND ND ND ND ND ND ND ND ND ND 0.4 0.237 ND 
Zinc 2000 ug/L 544 5.84 99 16.1 120 ND 9.9 ND 26.6 ND 17 1.65 4.05 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-12 (cont’d) 
MW12 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 M2MW12 
Date Collected  

 
 
 

12/4/2003 3/22/2004 6/24/2004 8/19/2004 12/10/2004 2/28/2005 5/19/2005 9/28/2005 
ANALYTE / Lab ID  

 
 
 

3078709 4019405 4049013 4061118 4082801 5011508 5026507 5049208 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-12 (cont’d) 
MW12 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M-2MW12 M-2MW12 M-2MW12 M-2MW12 
Date Collected  

 
 
 

12/7/2005 2/17/2006 5/3/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063411 6008305 6019614 6041914 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L ND ND ND ND 
Chlorobenzene 50 ug/L ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-13 
MW13 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW13 M2MW13 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.05 5471.05 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Methylnaphthalene 100 ug/L ND ND 
4-Methylphenol NLE ug/L ND ND 
Acenaphthene 400 ug/L ND ND 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L 4.86 ND 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L ND ND 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L ND ND 
Fluorene 300 ug/L ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND 
Phenanthrene NLE ug/L ND ND 
Phenol 2000 ug/L ND ND 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-13 (cont’d) 
MW13 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW13 M2MW13 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.05 5471.05 
Metals 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 

Aluminum 200 ug/L 83.1 71.6 
Antimony 6 ug/L ND ND 
Arsenic 3 ug/L ND ND 
Barium 2000 ug/L 54.2 53.6 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L ND ND 
Calcium NLE ug/L ND ND 
Chromium 70 ug/L 0.679 2.77 
Cobalt NLE ug/L 0.753 ND 
Copper 1300 ug/L ND 5.77 
Iron 300 ug/L 13200 11400 
Lead 5 ug/L ND 2.72 
Magnesium NLE ug/L 2150 2090 
Manganese 50 ug/L 101 90.4 
Mercury 2 ug/L ND ND 
Nickel 100 ug/L ND 2.49 
Potassium NLE ug/L 5680 5680 
Sodium 50000 ug/L 13200 11500 
Selenium 40 ug/L ND ND 
Silver 40 ug/L ND ND 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L 1.35 ND 
Zinc 2000 ug/L 1.46 16.9 
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Table 5-13 (cont’d) 
MW13 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 
Date Collected  

 
 
 

9/27/2000 12/20/2000 3/29/2001 6/27/2001 9/27/2001 12/14/2001 3/27/2002 6/20/2002 9/24/2002 12/27/2002 3/26/2003 6/6/2003 9/11/2003 
ANALYTE / Lab ID  

 
 
 

5752.04 5917.06 1602009 1621608 1646610 1665606 2016906 2038307 2067907 2090209 3013706 3027307 3058406 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L 1.35 ND ND ND ND ND ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-13 (cont’d) 
MW13 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 
Date Collected  

 
 
 

9/27/2000 12/20/2000 3/29/2001 6/27/2001 9/27/2001 12/14/2001 3/27/2002 6/20/2002 9/24/2002 12/27/2002 3/26/2003 6/6/2003 9/11/2003 
ANALYTE / Lab ID  

 
 
 

5752.04 5917.06 1602009 1621608 1646610 1665606 2016906 2038307 2067907 2090209 3013706 3027307 3058406 
Metals 

 

Aluminum 200 ug/L 28.1 ND ND ND 34 18.8 ND 38.7 414 34.8 185 ND 224 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND 3.0 9.29 ND 3.1 7.2 ND ND ND 8.04 2.96 ND 
Barium 2000 ug/L 50.2 55 712 653 28.3 39.5 65.3 164 99.5 243 804 275 171 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND 0.113 0.0478 0.04 
Cadmium 4 ug/L ND ND 8.7 5.82 ND ND 0.598 ND 0.687 0.739 1.28 1.74 0.933 
Calcium NLE ug/L 20500 23200 21800 24300 17800 22500 23700 29800 35200 26700 26700 24800 26300 
Chromium 70 ug/L ND ND ND ND 0.854 3.08 ND ND 1.23 ND 1.56 ND ND 
Cobalt NLE ug/L ND ND ND ND ND 0.602 ND ND ND ND ND ND ND 
Copper 1300 ug/L ND 53.1 ND ND 2.37 127 ND ND 2.7 ND ND ND ND 
Iron 300 ug/L 11800 14600 71800 59600 17300 28000 18400 23000 23600 28100 77100 46800 23700 
Lead 5 ug/L 15.4 17.3 7 1.12 ND 21 ND ND 2.28 1.71 1.74 ND ND 
Magnesium NLE ug/L 2280 2530 2190 2040 3180 4100 2710 3290 4180 2760 2640 2400 2930 
Manganese 50 ug/L 84.1 103 102 108 87.8 123 144 131 189 111 134 109 113 
Mercury 2 ug/L ND ND ND ND ND ND ND 0.12 ND ND ND ND ND 
Nickel 100 ug/L ND 1.97 ND ND ND 4.62 ND ND ND ND ND ND ND 
Potassium NLE ug/L 5650 5530 5870 6250 4280 5110 4280 6290 6980 6640 6710 6330 6460 
Selenium 40 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Silver 40 ug/L ND ND ND ND ND ND ND ND 1.89 ND ND ND ND 
Sodium 50000 ug/L 11700 15500 10200 11600 18500 20600 15900 14800 17900 11000 10900 10700 12700 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L ND ND ND ND 0.639 ND ND ND 1.1 ND 0.968 0.492 0.62 
Zinc 2000 ug/L 112 166 ND 17.7 8.12 71.8 ND 6.96 11.9 ND 10.5 2.6 2.28 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 



Page 5 of 6 

Table 5-13 (cont’d) 
MW13 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 M2MW13 
Date Collected  

 
 
 

11/24/2003 3/11/2004 6/24/2004 8/19/2004 12/8/2004 2/23/2005 5/18/2005 9/27/2005 
ANALYTE / Lab ID  

 
 
 

3075705 4016506 4049015 4061116 4082509 5010306 5026406 5049110 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-13 (cont’d) 
MW13 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW13 M2MW13 M2MW13 M2MW13 
Date Collected  

 
 
 

12/7/2005 2/16/2006 5/3/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063412 6008113 6019615 6041915 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L ND ND ND ND 
Chlorobenzene 50 ug/L ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6.
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Table 5-14 
MW14 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW14 M2MW14 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.04 5471.04 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Methylnaphthalene 100 ug/L ND 1.36 
4-Methylphenol NLE ug/L ND ND 
Acenaphthene 400 ug/L ND 1.19 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L ND ND 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L ND ND 
Fluorene 300 ug/L ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L 1.59 3.46 
n-Nitrosodiphenylamine 10 ug/L ND ND 
Phenanthrene NLE ug/L ND ND 
Phenol 2000 ug/L ND ND 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-14 (cont’d) 
MW14 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW14 M2MW14 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.04 5471.04 
Metals 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 

Aluminum 200 ug/L 165 206 
Antimony 6 ug/L ND ND 
Arsenic 3 ug/L ND ND 
Barium 2000 ug/L 34.3 34.0 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L ND ND 
Calcium NLE ug/L 14600 15400 
Chromium 70 ug/L 3.54 5.69 
Cobalt NLE ug/L ND ND 
Copper 1300 ug/L ND ND 
Iron 300 ug/L 36000 38900 
Lead 5 ug/L ND ND 
Magnesium NLE ug/L 5590 6110 
Manganese 50 ug/L 284 329 
Mercury 2 ug/L ND 0.2 
Nickel 100 ug/L 0.644 3.60 
Potassium NLE ug/L 1400 1520 
Sodium 50000 ug/L 16000 15900 
Selenium 40 ug/L ND ND 
Silver 40 ug/L ND ND 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L 3.14 3.08 
Zinc 2000 ug/L 3.73 20.6 
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Table 5-14 (cont’d) 
MW14 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 
Date Collected  

 
 
 

9/26/2000 12/20/2000 3/29/2001 6/27/2001 9/27/2001 12/14/2001 3/27/2002 6/20/2002 9/24/2002 12/27/2002 3/26/2003 6/6/2003 9/11/2003 
ANALYTE / Lab ID  

 
 
 

5749.07 5917.04 1602010 16216.09 1646611 1665605 2016907 2038306 2067905 2090210 3013705 3027306 3058405 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND 1.96 ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND 1.14 ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND 1.22 ND ND ND ND 
Naphthalene 300 ug/L 2.04 1.53 ND ND ND ND ND ND 1.95 ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND 0.003 ND ND ND ND ND 0.0027 0.003 ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND 0.009 ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-14 (cont’d) 
MW14 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 M2MW14 
Date Collected  

 
 
 

9/26/2000 12/20/2000 3/29/2001 6/27/2001 9/27/2001 12/14/2001 3/27/2002 6/20/2002 9/24/2002 12/27/2002 3/26/2003 6/6/2003 9/11/2003 
ANALYTE / Lab ID  

 
 
 

5749.07 5917.04 1602010 16216.09 1646611 1665605 2016907 2038306 2067905 2090210 3013705 3027306 3058405 
Metals 

 

Aluminum 200 ug/L 61.9 80.5 ND ND 63.3 137 74.4 141 375 128 152 64 312 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND 3.65 ND ND ND 
Arsenic 3 ug/L ND 8.25 ND ND 2.49 8.06 8.87 6.97 12.6 7.85 5.46 4.13 4.94 
Barium 2000 ug/L 28.2 27.7 39.2 33.3 23.7 35.07 29.6 28.6 42.9 41.1 33.1 27.8 27.9 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND 0.051 0.0556 0.091 
Cadmium 4 ug/L ND ND 4.5 3.23 ND 0.557 1.73 ND 1.60 1.15 0.912 1.10 1.13 
Calcium NLE ug/L 13000 13000 12300 10600 8630 13400 10800 11900 11700 15100 12600 11000 9640 
Chromium 70 ug/L ND 1.93 ND 1.92 2.25 4.67 2.49 1.94 3.45 4.88 3.34 2.05 3.43 
Cobalt NLE ug/L ND ND ND ND ND 0.838 0.721 ND ND 2.52 ND ND ND 
Copper 1300 ug/L ND ND ND ND ND 51.6 4.21 ND 9.97 3.17 0.589 ND ND 
Iron 300 ug/L 31600 43600 38300 31500 21100 39000 34500 32200 38800 24100 36900 25000 27200 
Lead 5 ug/L ND ND 5.0 ND ND 10.2 2.72 ND 2.27 1.76 2.31 ND ND 
Magnesium NLE ug/L 4910 5130 5440 4050 3570 4610 3540 4140 5260 5610 5330 4370 4280 
Manganese 50 ug/L 226 280 287 205 165 214 190 193 262 246 247 208 193 
Mercury 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Nickel 100 ug/L ND ND ND ND ND ND ND ND ND 2.51 ND ND ND 
Potassium NLE ug/L 1250 1060 980 1100 1070 1650 795 814 1380 1450 1190 987 1420 
Selenium 40 ug/L ND ND ND ND ND 3.58 ND ND ND ND ND ND ND 
Silver 40 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 16400 14700 16700 15700 13500 14100 13200 13200 13800 16600 15600 13000 13000 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L ND 2.39 1.4 2.44 2.02 3.23 3.10 2.01 2.92 1.97 3.01 1.95 3.36 
Zinc 2000 ug/L 29.7 12.2 ND 19.4 ND ND 14.2 ND 46.3 6.37 4.49 4.70 ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-14 (cont’d) 
MW14 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 
WELL ID  

 
 
 

M2MW14 M2MW14 
Date Collected  

 
 
 

11/24/2003 3/11/2004 
ANALYTE / Lab ID  

 
 
 

3075706 4016505 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 

 
Note: Groundwater sampling at M2-MW14 was discontinued in the 2nd Quarter 2004 as 

per a previous Army recommendation (Remedial Action Progress Report – April 
2004).
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Table 5-15 
MW15 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW15 M2MW15 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.07 5471.07 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L 1.47 2.14 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Methylnaphthalene 100 ug/L 18.22 17.34 
4-Methylphenol NLE ug/L 3.40 3.90 
Acenaphthene 400 ug/L 23.81 23.50 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L 1.47 1.70 
Benzoic Acid 30000 ug/L 4.59 2.09 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L 17.50 17.74 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L 1.79 1.81 
Fluorene 300 ug/L 16.63 16.33 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L 51.54 49.72 
n-Nitrosodiphenylamine 10 ug/L ND ND 
Phenanthrene NLE ug/L 9.97 10.68 
Phenol 2000 ug/L ND 2.51 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-15 (cont’d) 
MW15 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW15 M2MW15 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.07 5471.07 
Metals 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 

Aluminum 200 ug/L 184 217 
Antimony 6 ug/L ND ND 
Arsenic 3 ug/L ND 4.96 
Barium 2000 ug/L 58.1 67.0 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L 0.677 ND 
Calcium NLE ug/L 27500 32800 
Chromium 70 ug/L 1.65 4.76 
Cobalt NLE ug/L 3.08 1.45 
Copper 1300 ug/L 59.2 150 
Iron 300 ug/L 4390 4950 
Lead 5 ug/L 14.0 41.5 
Magnesium NLE ug/L 4060 4480 
Manganese 50 ug/L 85.2 79.1 
Mercury 2 ug/L ND ND 
Nickel 100 ug/L 10.1 12.5 
Potassium NLE ug/L 7940 8000 
Sodium 50000 ug/L 16500 18400 
Selenium 40 ug/L ND ND 
Silver 40 ug/L ND ND 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L 5.10 7.47 
Zinc 2000 ug/L 141 274 
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Table 5-15 (cont’d) 
MW15 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 
Date Collected  

 
 
 

9/26/2000 12/20/2000 3/29/2001 6/27/2001 9/27/2001 12/20/2001 3/27/2002 6/19/2002 9/25/2002 12/30/2002 3/25/2003 6/6/2003 9/11/2003 
ANALYTE / Lab ID  

 
 
 

5749.06 5917.09 1602011 16216.10 1646612 1667510 2016908 2038017 2067906 2090412 3013517 3027315 3058404 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND 3.60 ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND 6.96 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND 1.96 ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L 4.62 2.26 9.78 5.64 ND ND ND ND ND ND ND 1.51 2.00 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L 14.15 17.68 27.76 42.36 10.85 9.09 ND 5.73 5.27 5.84 ND 6.70 19.37 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND 3.10 ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L 11.04 9.11 19.74 32.12 9.48 6.72 ND 4.18 5.21 5.12 ND 4.90 17.02 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND 1.98 4.13 1.58 1.51 ND ND 1.22 ND ND ND ND 
Naphthalene 300 ug/L 11.58 9.50 18.62 30.04 8.60 5.86 ND 4.23 4.84 3.87 ND 4.06 14.50 
N-Nitrosodiphenylamine 10 ug/L 20.74 38.36 72.43 84.11 ND ND ND 8.94 1.89 1.68 ND 12.46 21.20 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L 9.85 3.58 9.89 26.26 1.33 ND ND ND ND ND ND ND 5.63 
Pyrene 200 ug/L ND 1.69 ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L 0.013 ND ND 0.062 0.030 0.012 ND ND ND ND 0.012 0.033 ND 
4,4'-DDE .1 ug/L ND ND ND 0.026 0.004 ND 0.009 ND ND ND ND 0.011 ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-15 (cont’d) 
MW15 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 M2MW15 
Date Collected  

 
 
 

9/26/2000 12/20/2000 3/29/2001 6/27/2001 9/27/2001 12/20/2001 3/27/2002 6/19/2002 9/25/2002 12/30/2002 3/25/2003 6/6/2003 9/11/2003 
ANALYTE / Lab ID  

 
 
 

5749.06 5917.09 1602011 16216.10 1646612 1667510 2016908 2038017 2067906 2090412 3013517 3027315 3058404 
Metals 

 

Aluminum 200 ug/L 17.1 72 80 89.1 202 217 625 930 263 133 98.7 258 144 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L 2.88 ND 4.0 3.39 ND 2.54 5.42 3.34 6.54 6.83 ND 246 3.73 
Barium 2000 ug/L 41.1 35.5 42.5 48.9 33.0 43.7 85.1 251 45.4 44.0 35.2 35.2 29.1 
Beryllium 1 ug/L ND ND ND 0.646 ND ND ND ND ND ND 0.399 0.138 0.121 
Cadmium 4 ug/L ND ND 2.2 1.23 ND ND ND ND ND 0.614 ND 1.07 ND 
Calcium NLE ug/L 14000 26700 32900 35600 24600 30100 49100 22300 15200 68600 17600 36900 24200 
Chromium 70 ug/L ND 1.01 ND 2.66 1.97 3.76 3.98 5.81 1.33 1.23 ND 1.60 1.01 
Cobalt NLE ug/L 1.45 1.47 ND 1.47 1.38 2.19 3.50 2.67 1.13 2.68 1.96 1.37 0.853 
Copper 1300 ug/L ND ND ND 17.2 4.41 8.42 8.54 8.06 3.47 5.91 0.897 2.52 1.57 
Iron 300 ug/L 3790 3780 18900 10000 2150 10500 2160 4030 2190 13600 278 5190 6940 
Lead 5 ug/L ND 6.57 6.0 1.09 1.26 229 1.68 4.18 1.64 1.59 ND ND ND 
Magnesium NLE ug/L 3790 5120 5670 4740 3780 4210 6460 3950 3650 9950 5100 5710 3950 
Manganese 50 ug/L 52.4 96.4 197.0 104 72.0 71.0 89.1 60.8 39.8 170 48.7 85.7 68.5 
Mercury 2 ug/L ND ND ND 0.19 ND ND ND ND ND ND ND ND ND 
Nickel 100 ug/L 4.51 3.31 7.0 3.61 4.48 7.60 7.95 7.33 2.99 15.5 5.83 6.01 3.12 
Potassium NLE ug/L 2390 2360 2870 2860 1370 2230 4010 943 1420 7020 1490 2020 1220 
Selenium 40 ug/L ND ND ND 7.54 ND ND ND 7.22 4.26 ND ND ND ND 
Silver 40 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 13100 14700 15100 14300 9950 10700 14100 10000 10900 18100 12200 12300 11200 
Thallium 2 ug/L ND 13.0 ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L ND ND 6.2 4.47 4.02 16.2 15.0 18.1 9.81 30.1 0.344 5.85 3.79 
Zinc 2000 ug/L 22.2 68.7 

 
20.0 33.3 87.1 34.8 129 156 37.1 151 57.0 73.0 20.1 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-15 (cont’d) 
MW15 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 
WELL ID  

 
 
 

M2MW15 M2MW15 
Date Collected  

 
 
 

11/24/2003 3/16/2004 
ANALYTE / Lab ID  

 
 
 

3075709 4017706 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 

 
Note: Groundwater sampling at M2-MW15 was discontinued in the 2nd Quarter 2004 as 

per a previous Army recommendation (Remedial Action Progress Report – April 
2004).
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Table 5-16 
MW16 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW16 M2MW16 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.10 5471.11 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Methylnaphthalene 100 ug/L ND ND 
4-Methylphenol NLE ug/L ND ND 
Acenaphthene 400 ug/L ND ND 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L ND ND 
Benzoic Acid 30000 ug/L ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND 1.74 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L ND ND 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L ND ND 
Fluorene 300 ug/L ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND 
Phenanthrene NLE ug/L ND ND 
Phenol 2000 ug/L ND ND 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-16 (cont’d) 
MW16 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW16 M2MW16 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.10 5471.11 
Metals 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 

Aluminum 200 ug/L 38.1 ND 
Antimony 6 ug/L ND ND 
Arsenic 3 ug/L ND ND 
Barium 2000 ug/L 89.9 97.4 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L 1.40 ND 
Calcium NLE ug/L 20600 20400 
Chromium 70 ug/L ND 2.03 
Cobalt NLE ug/L 1.21 0.578 
Copper 1300 ug/L 22.5 ND 
Iron 300 ug/L 7660 13700 
Lead 5 ug/L ND ND 
Magnesium NLE ug/L 3320 3060 
Manganese 50 ug/L 280 247 
Mercury 2 ug/L ND ND 
Nickel 100 ug/L 11.2 8.23 
Potassium NLE ug/L 1250 1210 
Sodium 50000 ug/L 11200 11800 
Selenium 40 ug/L ND ND 
Silver 40 ug/L ND ND 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L ND ND 
Zinc 2000 ug/L 384 109 
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Table 5-16 (cont’d) 
MW16 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 
Date Collected  

 
 
 

9/26/2000 12/20/2000 3/28/2001 6/27/2001 9/27/2001 12/20/2001 3/26/2002 6/19/2002 9/25/2002 12/30/2002 3/25/2003 6/6/2003 9/9/2003 
ANALYTE / Lab ID  

 
 
 

5749.03 5917.11 1601809 16216.11 1646613 1667511 2016815 2038014 2068316 2090410 3013514 3027312 3058104 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND 4.88 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L 2.94 ND ND ND 1.31 2.18 2.65 4.37 2.76 ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 1.10 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L 0.015 
0ND 0.012 ND ND 0.016 0.004 ND ND ND ND 0.008 0.020 ND 

4,4'-DDE .1 ug/L ND ND ND ND ND 0.003 ND ND ND ND 0.004 0.009 ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-16 (cont’d) 
MW16 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 M2MW16 
Date Collected  

 
 
 

9/26/2000 12/20/2000 3/28/2001 6/27/2001 9/27/2001 12/20/2001 3/26/2002 6/19/2002 9/25/2002 12/30/2002 3/25/2003 6/6/2003 9/9/2003 
ANALYTE / Lab ID  

 
 
 

5749.03 5917.11 1601809 16216.11 1646613 1667511 2016815 2038014 2068316 2090410 3013514 3027312 3058104 
Metals 

 

Aluminum 200 ug/L 20.5 44.4 200 ND 38.3 ND 311 124 174 158 49.7 625 169 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND ND ND ND ND ND ND 2.71 ND ND 3.40 
Barium 2000 ug/L 175 144 105 87.2 164 343 423 211 413 48.5 51.2 73.0 86.9 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND 0.0891 0.0554 0.057 
Cadmium 4 ug/L ND ND 2.9 3.83 ND ND 1.66 0.616 1.01 4.50 3.51 4.12 1.73 
Calcium NLE ug/L 17600 16800 25500 25300 19400 25000 49500 18200 34500 35500 25600 26700 18400 
Chromium 70 ug/L ND 0.827 ND 1.9 1.66 0.766 1.03 0.828 3.13 0.775 ND 3.60 43.2 
Cobalt NLE ug/L ND ND ND 1.41 ND ND 2.40 ND ND 3.91 0.958 0.846 2.38 
Copper 1300 ug/L ND ND 55.0 111 4.86 9.66 23.5 11.8 13.8 57.3 32.7 105 85.6 
Iron 300 ug/L 16300 13200 15100 29300 14600 27400 42500 14200 26800 2520 201 15000 14500 
Lead 5 ug/L ND ND 9.0 23.2 1.26 3.82 7.02 1.28 5.21 5.26 3.31 46.3 10.8 
Magnesium NLE ug/L 3010 2950 3660 3940 3630 4660 9180 3630 5960 4740 3220 3060 2340 
Manganese 50 ug/L 242 231 320 242 184 401 1220 441 800 376 141 198 283 
Mercury 2 ug/L ND 0.1 0.40 0.18 ND ND ND ND ND 0.12 ND ND ND 
Nickel 100 ug/L ND 1.12 17.0 13.5 1.17 ND 11.1 1.42 ND 42.1 15.0 19.5 43.0 
Potassium NLE ug/L 837 669 1310 859 1260 1890 2160 867 3410 2540 2010 2490 1040 
Selenium 40 ug/L ND ND ND ND ND ND 5.18 5.53 3.83 ND 7.16 ND ND 
Silver 40 ug/L ND ND 11.0 ND ND ND ND ND ND ND ND 0.683 ND 
Sodium 50000 ug/L 12800 12600 10000 20600 17400 18100 25600 15100 17900 4050 10400 14900 21000 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L ND ND ND 1.98 0.772 ND 0.598 ND 0.588 ND 0.224 3.02 0.665 
Zinc 2000 ug/L 18.9 27.9 390 304 25.1 ND 268 239 181 1210 549 513 356 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-16 (cont’d) 
MW16 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 
WELL ID  

 
 
 

M2MW16 M2MW16 
Date Collected  

 
 
 

12/3/2003 3/15/2004 
ANALYTE / Lab ID  

 
 
 

3078009 4017511 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Chlorobenzene 4 ug/L ND 0.56 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L 0.91 9.58 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 

 
Note: Groundwater sampling at M2-MW16 was discontinued in the 2nd Quarter 2004 as 

per a previous Army recommendation (Remedial Action Progress Report – April 
2004).
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Table 5-17 
MW17 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW17 M2MW17 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.12 5471.12 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Methylnaphthalene 100 ug/L ND ND 
4-Methylphenol NLE ug/L ND ND 
Acenaphthene 400 ug/L ND ND 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L ND ND 
Benzoic Acid 30000 ug/L ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L ND ND 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L ND ND 
Fluorene 300 ug/L ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND 
Phenanthrene NLE ug/L ND ND 
Phenol 2000 ug/L ND ND 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-17 (cont’d) 
MW17 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW17 M2MW17 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.12 5471.12 
Metals 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 

Aluminum 200 ug/L 613 515 
Antimony 6 ug/L ND ND 
Arsenic 3 ug/L ND ND 
Barium 2000 ug/L 110 133 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L ND ND 
Calcium NLE ug/L 14600 17900 
Chromium 70 ug/L 1.67 3.60 
Cobalt NLE ug/L 2.52 2.86 
Copper 1300 ug/L 5.50 ND 
Iron 300 ug/L 767 325 
Lead 5 ug/L ND ND 
Magnesium NLE ug/L 5160 6340 
Manganese 50 ug/L 31.3 35.8 
Mercury 2 ug/L ND ND 
Nickel 100 ug/L 4.97 7.78 
Potassium NLE ug/L 2480 2760 
Sodium 50000 ug/L 9580 10400 
Selenium 40 ug/L ND ND 
Silver 40 ug/L ND ND 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L 1.23 ND 
Zinc 2000 ug/L 27.7 27.1 
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Table 5-17 (cont’d) 
MW17 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 
Date Collected  

 
 
 

9/25/2000 12/26/2000 3/28/2001 6/27/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/25/2002 12/30/2002 3/25/2003 6/9/2003 9/10/2003 
ANALYTE / Lab ID  

 
 
 

5744.07 5920.05 1601805 16216.12 1645811 1667512 2016807 2038009 2067915 2090407 3013508 3027407 3058204 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND 2.80 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND 3.87 ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L 2.04 ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND 0.015 0.009 ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND 0.009 ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-17 (cont’d) 
MW17 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 M2MW17 
Date Collected  

 
 
 

9/25/2000 12/26/2000 3/28/2001 6/27/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/25/2002 12/30/2002 3/25/2003 6/9/2003 9/10/2003 
ANALYTE / Lab ID  

 
 
 

5744.07 5920.05 1601805 16216.12 1645811 1667512 2016807 2038009 2067915 2090407 3013508 3027407 3058204 
Metals 

 

Aluminum 200 ug/L 2820 332 500 ND 319 546 798 277 237 647 237 173 423 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND 3.30 ND ND ND 
Arsenic 3 ug/L ND ND ND ND ND ND ND ND 6.03 3.08 ND ND ND 
Barium 2000 ug/L 96.6 77.0 103 87.9 79.8 109 77.3 75.9 716 85.3 38.2 58.0 73.5 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND 0.123 0.167 0.382 
Cadmium 4 ug/L 0.661 ND ND ND ND ND ND ND 3.01 ND ND 0.499 0.537 
Calcium NLE ug/L 11700 11100 15000 12200 10700 11500 13800 10400 100000 25200 11800 12800 12700 
Chromium 70 ug/L 11.4 ND ND 1.16 2.30 4.10 2.31 1.40 ND 2.81 1.39 1.59 1.39 
Cobalt NLE ug/L 2.42 1.96 1.8 2.38 1.94 1.74 2.38 1.68 1.59 2.57 1.03 1.23 2.00 
Copper 1300 ug/L 425 ND ND ND 2.92 12.6 ND ND 7.78 3.61 3.31 3.33 1.01 
Iron 300 ug/L 3510 541 950 145 770 1500 342 236 75600 885 116 130 675 
Lead 5 ug/L 79.3 ND ND ND ND 2.26 ND ND 8.55 ND ND ND ND 
Magnesium NLE ug/L 4710 3900 5120 4280 4330 5500 4990 4210 7640 4550 1700 1890 4120 
Manganese 50 ug/L 21.7 18.8 37.4 26.8 21.6 25.0 32.6 21.8 542 48.8 23.3 30.3 29.8 
Mercury 2 ug/L ND ND 0.26 0.16 ND ND ND ND ND ND ND ND ND 
Nickel 100 ug/L 21.8 ND 7.0 4.22 5.63 9.27 13.6 5.27 ND 11.2 4.24 6.69 5.12 
Potassium NLE ug/L 3240 1810 1620 2070 2360 3330 2310 1180 5140 3930 2670 4020 2360 
Selenium 40 ug/L ND ND ND 7.04 ND ND ND 5.92 ND ND 5.34 ND ND 
Silver 40 ug/L ND ND 3.0 ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 8740 7540 7200 8920 9400 9460 8530 8750 18200 5820 3690 5130 9560 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L 5.85 ND ND ND ND 1.11 0.654 ND ND 1.03 0.687 0.526 0.521 
Zinc 2000 ug/L 784 62.7 61.0 46.8 21.8 ND 33.8 21.9 144 432 232 313 39.5 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-17 (cont’d) 
MW17 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 
WELL ID  

 
 
 

M2MW17 M2MW17 
Date Collected  

 
 
 

12/4/2003 3/15/2004 
ANALYTE / Lab ID  

 
 
 

3078705 4017508 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 

 
Note: Groundwater sampling at M2-MW17 was discontinued in the 2nd Quarter 2004 as 

per a previous Army recommendation (Remedial Action Progress Report – April 
2004).
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Table 5-18 
MW18 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW18 M2MW18 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.13 5471.09 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Methylnaphthalene 100 ug/L ND ND 
4-Methylphenol NLE ug/L ND ND 
Acenaphthene 400 ug/L ND ND 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L ND ND 
Benzoic Acid 30000 ug/L ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L ND ND 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L ND ND 
Fluorene 300 ug/L ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND 
Phenanthrene NLE ug/L ND ND 
Phenol 2000 ug/L ND ND 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-18 (cont’d) 
MW18 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW18 M2MW18 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.13 5471.09 
Metals 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 

Aluminum 200 ug/L 171 23.1 
Antimony 6 ug/L ND ND 
Arsenic 3 ug/L ND ND 
Barium 2000 ug/L 59.0 59.3 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L ND ND 
Calcium NLE ug/L 25900 27200 
Chromium 70 ug/L 1.27 2.74 
Cobalt NLE ug/L ND ND 
Copper 1300 ug/L ND ND 
Iron 300 ug/L 13300 11000 
Lead 5 ug/L ND ND 
Magnesium NLE ug/L 4270 4290 
Manganese 50 ug/L 140 137 
Mercury 2 ug/L ND ND 
Nickel 100 ug/L 0.627 2.42 
Potassium NLE ug/L 7000 6870 
Selenium 40 ug/L ND ND 
Silver 40 ug/L ND ND 
Sodium 50000 ug/L 5970 5740 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L 1.41 ND 
Zinc 2000 ug/L 33.8 22.5 
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Table 5-18 (cont’d) 
MW18 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 
Date Collected  

 
 
 

9/25/2000 12/26/2000 3/28/2001 6/27/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/30/2002 3/25/2003 6/9/2003 9/10/2003 
ANALYTE / Lab ID  

 
 
 

5744.06 5920.07 1601806 16216.13 1645809 1667513 2016808 2038007 2067913 2090406 3013507 3027406 3058205 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND 1.87 ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND 156.67 187.48 ND 259.17 209.90 ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L 2.17 ND ND ND ND ND ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND 0.003 ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-18 (cont’d) 
MW18 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 M2MW18 
Date Collected  

 
 
 

9/25/2000 12/26/2000 3/28/2001 6/27/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/30/2002 3/25/2003 6/9/2003 9/10/2003 
ANALYTE / Lab ID  

 
 
 

5744.06 5920.07 1601806 16216.13 1645809 1667513 2016808 2038007 2067913 2090406 3013507 3027406 3058205 
Metals 

 

Aluminum 200 ug/L 7.89 15.1 50.0 ND ND ND 82.3 22.8 25.3 115 37.9 ND 44.6 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND ND ND 2.63 3.23 ND ND 2.82 ND ND ND 
Barium 2000 ug/L 52.8 55.6 199 171 71.7 102 164 103 75.0 151 79.0 100 77.3 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND 0.0350 ND 0.039 
Cadmium 4 ug/L ND ND 4.9 3.57 ND ND 1.91 ND 1.24 1.52 ND 0.941 0.874 
Calcium NLE ug/L 26300 25300 24400 27400 28500 29900 27100 28300 29500 27300 23700 32800 30200 
Chromium 70 ug/L ND ND ND ND ND 2.57 ND ND ND ND ND ND ND 
Cobalt NLE ug/L ND ND ND ND ND ND 1.07 ND ND 1.12 ND ND ND 
Copper 1300 ug/L ND ND ND ND ND 190 ND ND 2.82 2.81 1.21 ND ND 
Iron 300 ug/L 18800 20900 47900 35200 20000 23700 66900 25000 19200 62300 6180 31400 20200 
Lead 5 ug/L 8.66 ND 5.0 ND ND 29.4 3.08 1.78 ND 1.35 ND ND ND 
Magnesium NLE ug/L 4110 3650 3640 4290 5060 5360 4260 4930 5170 4020 3650 4880 5210 
Manganese 50 ug/L 138 83.2 102 85.2 78.3 79.5 89.5 76.8 75.7 88.0 69.1 95.2 68.5 
Mercury 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Nickel 100 ug/L 1.96 ND ND ND ND 16.6 ND ND ND ND 2.48 ND ND 
Potassium NLE ug/L 6360 6100 5450 6360 6960 7250 6260 6230 6900 6510 5320 7520 7180 
Selenium 40 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Silver 40 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 5770 5360 5600 6040 7360 5620 6550 7810 6210 5380 4330 7420 6870 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L ND ND ND ND ND ND ND ND ND ND 0.346 0.218 ND 
Zinc 2000 ug/L 75.9 9.75 11.0 28.3 10.4 179 18.9 11.5 7.18 14.4 45.6 4.48 1.77 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-18 (cont’d) 
MW18 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 
WELL ID  

 
 
 

M2MW18 M2MW18 
Date Collected  

 
 
 

12/4/2003 3/15/2004 
ANALYTE / Lab ID  

 
 
 

3978706 4017506 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L 95.32 ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 

 
Note: Groundwater sampling at M2-MW18 was discontinued in the 2nd Quarter 2004 as 

per a previous Army recommendation (Remedial Action Progress Report – April 
2004).
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Table 5-19 
MW19 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW19 M2MW19 
Date Collected  

 
 
 

5/31/00 6/14/00 
ANALYTE / Lab ID  

 
 
 

5446.05 5475.05 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Methylnaphthalene 100 ug/L ND ND 
4-Methylphenol NLE ug/L ND ND 
Acenaphthene 400 ug/L ND ND 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L ND ND 
Benzoic Acid 30000 ug/L ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L ND ND 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L ND ND 
Fluorene 300 ug/L ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND 
Phenanthrene NLE ug/L ND ND 
Phenol 2000 ug/L ND ND 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-19 (cont’d) 
MW19 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW19 M2MW19 
Date Collected  

 
 
 

5/31/00 6/14/00 
ANALYTE / Lab ID  

 
 
 

5446.05 5475.05 
Metals 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 

Aluminum 200 ug/L 555 161 
Antimony 6 ug/L ND 3.54 
Arsenic 3 ug/L ND ND 
Barium 2000 ug/L 44.8 38.2 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L ND ND 
Calcium NLE ug/L 43100 43300 
Chromium 70 ug/L 3.16 2.50 
Cobalt NLE ug/L ND ND 
Copper 1300 ug/L 3.36 16.0 
Iron 300 ug/L 1860 830 
Lead 5 ug/L ND ND 
Magnesium NLE ug/L 3250 3110 
Manganese 50 ug/L 74.4 66.7 
Mercury 2 ug/L ND 0.1 
Nickel 100 ug/L ND 5.83 
Potassium NLE ug/L 6220 5700 
Selenium 40 ug/L ND 4.38 
Silver 40 ug/L ND ND 
Sodium 50000 ug/L 4710 4330 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L 4.17 ND 
Zinc 2000 ug/L ND 4.19 
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Table 5-19 (cont’d) 
MW19 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 
Date Collected  

 
 
 

9/29/2000 12/26/2000 3/26/2001 6/26/2001 9/27/2001 11/30/2001 3/26/2002 6/19/2002 9/20/2002 12/27/2002 3/25/2003 6/9/2003 9/15/2003 
ANALYTE / Lab ID  

 
 
 

5757.05 5920.12 1601406 1621506 1646614 1661703 2016812 2038013 2067306 2090206 3013513 3027411 3058507 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND 4.42 ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND 9.51 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND 3.00 ND ND ND ND 3.09 4.01 ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND 0.002 ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-19 (cont’d) 
MW19 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 M2MW19 
Date Collected  

 
 
 

9/29/2000 12/26/2000 3/26/2001 6/26/2001 9/27/2001 11/30/2001 3/26/2002 6/19/2002 9/20/2002 12/27/2002 3/25/2003 6/9/2003 9/15/2003 
ANALYTE / Lab ID  

 
 
 

5757.05 5920.12 1601406 1621506 1646614 1661703 2016812 2038013 2067306 2090206 3013513 3027411 3058507 
Metals 

 

Aluminum 200 ug/L 48.4 29.3 ND ND ND ND 17.2 14.2 134 ND 44.5 ND ND 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND 4.0 ND ND ND ND 3.20 ND ND ND ND 4.81 
Barium 2000 ug/L 31.1 28.0 33.5 36.1 29.7 30.0 30.9 32.9 32.4 27.2 27.2 29.3 29.2 
Beryllium 1 ug/L ND ND ND 0.544 ND ND ND ND ND ND 0.0769 ND ND 
Cadmium 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Calcium NLE ug/L 41100 36500 37600 38100 35800 41700 38400 36800 36200 36000 34500 39700 34900 
Chromium 70 ug/L 1.02 ND ND 1.01 1.57 5.13 ND 0.594 1.75 2.07 ND ND ND 
Cobalt NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Copper 1300 ug/L 11.2 ND ND 14.4 ND 9.23 ND ND 4.60 ND ND ND 0.765 
Iron 300 ug/L 484 248 500 297 408 701 517 1160 315 131 92.6 553 309 
Lead 5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Magnesium NLE ug/L 3090 2910 2790 3260 3040 2990 3170 3310 3270 3160 3180 2800 3070 
Manganese 50 ug/L 54.5 6.19 62.3 32.7 35.8 70.5 59.1 39.4 37.4 1.61 7.30 60.2 25.1 
Mercury 2 ug/L ND ND 0.23 ND ND ND ND 2.49 ND 0.14 ND ND ND 
Nickel 100 ug/L 1.76 ND ND ND ND ND ND ND ND ND ND ND ND 
Potassium NLE ug/L 4820 4990 4060 4910 4800 4860 4920 4770 5040 4960 4470 4370 4810 
Selenium 40 ug/L ND ND ND 9.0 ND ND ND 5.03 ND ND ND ND 4.92 
Silver 40 ug/L ND ND 27.0 ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 4650 3140 4200 3450 3370 4520 3510 2820 2640 2850 3340 4280 4080 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L 0.598 0.851 ND 0.839 ND ND ND ND ND ND 0.288 ND ND 
Zinc 2000 ug/L 10.5 40.47 ND 16.2 10.0 ND 19.4 7.03 35.5 22.9 12.0 8.92 10.7 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-19 (cont’d) 
MW19 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 
WELL ID  

 
 
 

M2MW19 M2MW19 
Date Collected  

 
 
 

12/4/2003 3/22/2004 
ANALYTE / Lab ID  

 
 
 

3078708 4019407 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 

 
Note: Groundwater sampling at M2-MW19 was discontinued in the 2nd Quarter 2004 as 

per a previous Army recommendation (Remedial Action Progress Report – April 
2004).
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Table 5-20 
MW20 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW20 M2MW20 
Date Collected  

 
 
 

5/31/00 6/14/00 
ANALYTE / Lab ID  

 
 
 

5446.06 5475.06 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Methylnaphthalene 100 ug/L ND ND 
4-Methylphenol NLE ug/L ND ND 
Acenaphthene 400 ug/L ND ND 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L ND ND 
Benzoic Acid 30000 ug/L ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L ND ND 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L ND ND 
Fluorene 300 ug/L ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND 
Phenanthrene NLE ug/L ND ND 
Phenol 2000 ug/L ND ND 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-20 (cont’d) 
MW20 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW20 M2MW20 
Date Collected  

 
 
 

5/31/00 6/14/00 
ANALYTE / Lab ID  

 
 
 

5446.06 5475.06 
Metals 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 

Aluminum 200 ug/L 444 46.9 
Antimony 6 ug/L ND 3.33 
Arsenic 3 ug/L ND ND 
Barium 2000 ug/L 41.7 37.1 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L ND ND 
Calcium NLE ug/L 43000 43100 
Chromium 70 ug/L 2.62 1.85 
Cobalt NLE ug/L ND ND 
Copper 1300 ug/L 4.47 16.7 
Iron 300 ug/L 2040 437 
Lead 5 ug/L ND ND 
Magnesium NLE ug/L 3180 2750 
Manganese 50 ug/L 47.9 35.4 
Mercury 2 ug/L ND ND 
Nickel 100 ug/L ND 5.58 
Potassium NLE ug/L 7650 9280 
Selenium 40 ug/L ND ND 
Silver 40 ug/L ND ND 
Sodium 50000 ug/L 9570 11100 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L 3.24 ND 
Zinc 2000 ug/L 2.21 5.94 
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Table 5-20 (cont’d) 
MW20 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 
Date Collected  

 
 
 

9/29/2000 12/26/2000 3/26/2001 6/26/2001 9/26/2001 11/30/2001 3/26/2002 6/19/2002 9/20/2002 12/27/2002 3/25/2003 6/9/2003 9/15/2003 
ANALYTE / Lab ID  

 
 
 

5757.07 5920.11 1601407 1621507 1645810 1661704 2016804 2038008 2067307 2090207 3013509 3027410 3058508 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND 3.97 ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND 9.05 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND ND ND ND ND ND 4.64 ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND 0.0024 ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-20 (cont’d) 
MW20 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 M2MW20 
Date Collected  

 
 
 

9/29/2000 12/26/2000 3/26/2001 6/26/2001 9/26/2001 11/30/2001 3/26/2002 6/19/2002 9/20/2002 12/27/2002 3/25/2003 6/9/2003 9/15/2003 
ANALYTE / Lab ID  

 
 
 

5757.07 5920.11 1601407 1621507 1645810 1661704 2016804 2038008 2067307 2090207 3013509 3027410 3058508 
Metals 

 

Aluminum 200 ug/L 88.6 ND ND ND ND ND ND 57.5 ND ND ND ND ND 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND 3.24 ND ND ND 4.67 4.81 ND ND ND 3.10 
Barium 2000 ug/L 32.0 28.1 40.0 47.5 28.9 31.5 29.0 33.2 26.5 26.2 25.0 30.8 28.5 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND 0.0537 ND ND 
Cadmium 4 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Calcium NLE ug/L 39900 36000 41100 37300 36000 45600 36300 36600 35100 36100 31100 45800 33800 
Chromium 70 ug/L 1.25 ND 1.8 ND ND 7.32 ND 0.698 8.44 ND ND ND ND 
Cobalt NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Copper 1300 ug/L ND ND 191 5.72 7.62 23.0 ND 2.35 26.6 ND ND 1.02 1.57 
Iron 300 ug/L 1110 705 660 3370 898 614 693 1860 586 357 272 518 509 
Lead 5 ug/L ND ND 31.0 ND ND ND ND ND 9.29 ND ND ND ND 
Magnesium NLE ug/L 3740 3330 3160 3790 3990 3370 3730 3860 3680 3720 3380 2960 3520 
Manganese 50 ug/L 53.6 17.3 40.5 60.9 31.7 41.1 28.4 54.0 23.5 11.8 18.0 40.6 31.0 
Mercury 2 ug/L ND ND 0.29 0.18 ND ND ND ND ND ND ND ND ND 
Nickel 100 ug/L 1.85 ND 8.0 ND ND 2.36 ND ND 4.15 ND ND ND ND 
Potassium NLE ug/L 5760 5140 4510 5090 5310 5060 5270 4850 5010 5120 4190 4660 4750 
Selenium 40 ug/L ND ND ND 4.38 ND ND ND 4.16 ND ND 5.65 ND ND 
Silver 40 ug/L ND ND 10.0 ND ND 7.86 ND ND ND ND ND ND ND 
Sodium 50000 ug/L 4770 4780 4000 3880 5830 6320 3570 3690 2790 3030 2370 6160 3480 
Thallium 2 ug/L ND ND 4.0 ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L 1.00 ND ND ND ND ND ND ND ND ND ND ND ND 
Zinc 2000 ug/L 16.4 14.9 277 10.7 19.1 6.10 ND 12.5 29.3 ND 2.71 2.29 3.29 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-20 (cont’d) 
MW20 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 
WELL ID  

 
 
 

M2MW20 M2MW20 
Date Collected  

 
 
 

12/4/2003 3/22/2004 
ANALYTE / Lab ID  

 
 
 

3078708 4019407 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 

 
Note: Groundwater sampling at M2-MW20 was discontinued in the 2nd Quarter 2004 as 

per a previous Army recommendation (Remedial Action Progress Report – April 
2004).
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Table 5-21 
MW21 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW21 M2MW21 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.08 5471.13 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L 1.38 ND 
1,3-Dichlorobenzene 600 ug/L 3.77 2.87 
1,4-Dichlorobenzene 75 ug/L 8.39 6.24 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L 2.60 3.46 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L 43.73 49.92 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L 2.37 2.06 
1,4-Dichlorobenzene 75 ug/L 5.29 4.13 
2-Methylnaphthalene 100 ug/L 4.02 3.34 
4-Methylphenol NLE ug/L ND ND 
Acenaphthene 400 ug/L ND ND 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L 7.78 7.55 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L ND ND 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L ND ND 
Fluorene 300 ug/L ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND 
Phenanthrene NLE ug/L ND ND 
Phenol 2000 ug/L ND ND 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-21 (cont’d) 
MW21 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW21 M2MW21 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.08 5471.13 
Metals 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 

Aluminum 200 ug/L 129 166 
Antimony 6 ug/L ND ND 
Arsenic 3 ug/L ND ND 
Barium 2000 ug/L 592 621 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L ND ND 
Calcium NLE ug/L 91500 94600 
Chromium 70 ug/L 6.12 6.35 
Cobalt NLE ug/L 1.69 0.641 
Copper 1300 ug/L 47.4 ND 
Iron 300 ug/L 57700 63600 
Lead 5 ug/L 12.9 10.1 
Magnesium NLE ug/L 7210 7290 
Manganese 50 ug/L 680 643 
Mercury 2 ug/L ND ND 
Nickel 100 ug/L 2.73 3.37 
Potassium NLE ug/L 4380 4500 
Sodium 50000 ug/L 16100 15700 
Selenium 40 ug/L ND 3.91 
Silver 40 ug/L ND ND 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L 2.18 2.48 
Zinc 2000 ug/L 66.5 21.1 
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Table 5-21 (cont’d) 
MW21 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 
Date Collected  

 
 
 

9/25/2000 12/26/2000 3/28/2001 6/27/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/30/2002 3/25/2003 6/6/2003 9/9/2003 
ANALYTE / Lab ID  

 
 
 

5744.08 5920.09 1601808 1621614 1645813 1667514 2016814 2038011 2067915 2090408 3013511 3027314 3058106 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 2.28 ND ND ND 2.46 ND 1.06 1.81 1.19 1.59 1.2 
1,3-Dichlorobenzene 600 ug/L 2.85 3.63 3.83 2.96 2.26 1.99 3.4 2.73 2.71 3.1 2.46 2.84 2.88 
1,4-Dichlorobenzene 75 ug/L 7.85 7.44 8.21 6.8 5.77 5.52 5.35 4.33 4.38 4.6 5.99 7.79 7.04 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND 7.2 ND ND ND ND ND 7.22 3.03 ND ND ND 
Benzene 1 ug/L 2.98 4.69 2.14 2.04 3.11 2.12 2.69 3.4 2.66 2.03 1.09 1.33 ND 
Chlorobenzene 4 ug/L 46.86 62.09 48.65 41.06 42.08 30.1 49.0 49.87 56.87 47.85 26.03 29.42 7.59 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND NAD ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 1.91 ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 1.18 ND ND ND ND ND ND ND 1.27 ND 1.27 
1,3-Dichlorobenzene 600 ug/L 1.71 1.62 2.07 2.69 1.77 1.0 1.95 1.9 1.87 1.74 2.28 1.76 2.77 
1,4-Dichlorobenzene 75 ug/L 4.25 3.14 4.46 6.48 4.5 2.74 2.76 2.97 2.89 2.78 6.12 4.72 6.56 
2-Methylnaphthalene 100 ug/L 1.71 1.72 3.94 3.52 1.19 ND 1.61 1.46 2.47 2.97 1.71 ND 2.47 
4-Methylphenol NLE ug/L ND ND ND ND ND 6.02 3.92 ND 27.34 ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L 7.96 4.77 4.94 9.3 5.88 1.19 3.18 5.17 ND 4.84 7.48 6.25 9.0 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND 1.16 ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND 0.386 0.146 0.178 0.051 1.647 ND ND ND 0.07 0.14 0.17 ND 
4,4'-DDE .1 ug/L ND ND ND ND ND 0.574 ND ND ND ND 0.011 ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND 0.032 ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-21 (cont’d) 
MW21 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 
Date Collected  

 
 
 

9/25/2000 12/26/2000 3/28/2001 6/27/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/30/2002 3/25/2003 6/6/2003 9/9/2003 
ANALYTE / Lab ID  

 
 
 

5744.08 5920.09 1601808 1621614 1645813 1667514 2016814 2038011 2067915 2090408 3013511 3027314 3058106 
Metals 

 

Aluminum 200 ug/L 42.7 195 200 ND 140 ND 189 82.2 296 57.3 79 38.5 87.6 
Antimony 6 ug/L ND ND ND ND ND ND ND ND NA ND ND ND ND 
Arsenic 3 ug/L ND ND ND ND ND ND ND 3.17 ND ND ND ND ND 
Barium 2000 ug/L 593 685 421 524 548 580 544 538 77.2 410 259 307 528 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND 0.108 ND 0.025 
Cadmium 4 ug/L ND ND 5.0 4.78 ND 0.789 2.07 ND ND ND 0.475 1.38 2 
Calcium NLE ug/L 92700 101000 84000 86700 90800 104000 90400 89600 8980 93200 75500 84400 90300 
Chromium 70 ug/L ND ND 18.4 ND ND ND ND ND 7.73 ND 1.67 1.38 1.14 
Cobalt NLE ug/L 1.01 ND ND ND 1.58 1.82 3.58 2.75 1.24 1.69 ND ND ND 
Copper 1300 ug/L ND 96.6 11 2.42 ND 24.6 9.43 ND ND 2.23 1.3 2.15 ND 
Iron 300 ug/L 64700 75400 45300 50600 63700 80000 76200 72700 664 44700 34000 31500 51100 
Lead 5 ug/L 2.28 10.7 10.0 6.91 2.03 6.75 6.76 5.49 ND 2.95 1.54 0.932 2.49 
Magnesium NLE ug/L 7040 7590 6830 6430 6830 7900 6990 6770 4080 6830 5330 5330 6140 
Manganese 50 ug/L 644 664 466 596 672 792 562 532 18.2 437 415 392 628 
Mercury 2 ug/L ND ND 0.3 ND ND 0.1 ND ND ND ND ND ND ND 
Nickel 100 ug/L 2.69 ND 17 ND ND ND 6.23 2.91 7.54 2.01 1.95 ND ND 
Potassium NLE ug/L 4380 4540 4280 3550 4220 6170 4300 3920 1190 4170 2850 3460 4320 
Selenium 40 ug/L ND ND ND ND ND ND 11.3 4.03 7.16 ND ND ND ND 
Silver 40 ug/L 1.24 ND ND ND ND ND ND ND 1.99 ND ND ND ND 
Sodium 50000 ug/L 18000 15100 14100 15900 21600 25700 15900 18400 9300 11000 13200 15800 21700 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 2.35 
Vanadium NLE ug/L ND 1.1 ND ND ND ND ND ND ND ND 0.763 0.942 0.638 
Zinc 2000 ug/L 71.6 108 82 88.9 26.8 ND 105 52.4 24.8 65.6 26.4 39.6 61.5 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-21 (cont’d) 
MW21 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 M2MW21 
Date Collected  

 
 
 

12/3/2003 3/15/2004 6/24/2004 8/19/2004 12/7/2004 2/28/2005 5/19/2005 9/27/2005 
ANALYTE / Lab ID  

 
 
 

3078007 4017510 4049016 4061110 4082208 5011510 5026509 5049111 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L 1.73 0.98 1.48 1.26 1 1.49 1.6 0.59 
1,3-Dichlorobenzene 600 ug/L 3.78 1.91 3.14 2.71 2.05 2.42 3.31 2.64 
1,4-Dichlorobenzene 75 ug/L 7.78 4.74 7.97 5.68 3.95 5.8 8.2 4.21 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND 27.88 
Benzene 1 ug/L 2.04 0.99 1.22 1.32 1.56 1.34 1.46 3.87 
Chlorobenzene 4 ug/L 36.85 20.3 27.13 32.05 27.84 31.78 30.02 49.64 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND 1.11 1.35 0.75 ND 0.43 1.08 ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-21 (cont’d) 
MW21 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW21 M2MW21 M2MW21 M2MW21 
Date Collected  

 
 
 

12/7/2005 2/16/2006 5/4/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063413 6008114 6020304 6041916 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L 1.5 0.56 1.25 ND 
1,3-Dichlorobenzene 600 ug/L 3.18 1.01 2.82 2.55 
1,4-Dichlorobenzene 75 ug/L 6.49 2.49 5.08 4.04 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L 1.91 0.57 1.6 ND 
Chlorobenzene 50 ug/L 40.81 12.33 31.52 19.43 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L 0.38 ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6.
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Table 5-22 
MW22 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW22 M2MW22 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.11 5471.10 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L ND ND 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L ND ND 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L 373.98 462.08 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND 
2-Methylnaphthalene 100 ug/L ND ND 
4-Methylphenol NLE ug/L ND ND 
Acenaphthene 400 ug/L ND ND 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND ND 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L ND ND 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L ND ND 
Fluorene 300 ug/L ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L ND ND 
n-Nitrosodiphenylamine 10 ug/L ND ND 
Phenanthrene NLE ug/L ND ND 
Phenol 2000 ug/L ND ND 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-22 (cont’d) 
MW22 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW22 M2MW22 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.11 5471.10 
Metals 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 

Aluminum 200 ug/L 20.8 ND 
Antimony 6 ug/L ND ND 
Arsenic 3 ug/L ND ND 
Barium 2000 ug/L 72.0 72.2 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L ND ND 
Calcium NLE ug/L 38800 38700 
Chromium 70 ug/L 1.11 3.28 
Cobalt NLE ug/L ND ND 
Copper 1300 ug/L ND 22.8 
Iron 300 ug/L 36100 33500 
Lead 5 ug/L ND ND 
Magnesium NLE ug/L 5970 5780 
Manganese 50 ug/L 267 295 
Mercury 2 ug/L ND ND 
Nickel 100 ug/L 1.11 3.39 
Potassium NLE ug/L 7730 7550 
Sodium 50000 ug/L 13100 11900 
Selenium 40 ug/L ND ND 
Silver 40 ug/L ND ND 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L 1.26 ND 
Zinc 2000 ug/L 119 89.6 
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Table 5-22 (cont’d) 
MW22 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 
Date Collected  

 
 
 

9/25/2000 12/26/2000 3/28/2001 6/26/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/30/2002 3/25/2003 6/9/2003 9/10/2003 
ANALYTE / Lab ID  

 
 
 

5744.04 5920.08 1601807 1621512 1645807 1667515 2016809 2038005 2067911 2090404 3013506 3027405 3058206 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND ND ND ND 2.97 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND 4.49 ND ND ND 
Acetone 6000 ug/L ND ND 5.76 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND ND ND ND ND ND ND ND 3.48 27.03 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L 389.61 779.33 404.19 437.62 804.15 784.06 597.69 496.34 236.7 355.3 188.07 315.47 ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND ND 1.05 ND ND ND 
2-Methylnaphthalene 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L 2.17 ND ND ND ND ND ND ND ND ND ND ND ND 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND 11.12 ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND NA NA NA 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-22 (cont’d) 
MW22 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 
Date Collected  

 
 
 

9/25/2000 12/26/2000 3/28/2001 6/26/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/30/2002 3/25/2003 6/9/2003 9/10/2003 
ANALYTE / Lab ID  

 
 
 

5744.04 5920.08 1601807 1621512 1645807 1667515 2016809 2038005 2067911 2090404 3013506 3027405 3058206 
Metals 

 

Aluminum 200 ug/L 40.3 117 90 ND 54.7 ND 26.3 19.9 19.9 44 53.9 ND 68.2 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND 2.69 ND 2.26 4.22 2.93 ND 2.82 ND ND ND 
Barium 2000 ug/L 65.4 88.7 195 171 115 89.1 157 144 94.9 214 69.6 213 117 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND 0.0382 0.039 0.03 
Cadmium 4 ug/L ND ND 4.5 4.05 ND ND 1.28 ND 0.67 0.811 0.492 1.71 2.33 
Calcium NLE ug/L 35500 38500 35100 40900 41000 44400 38400 39200 40600 38500 35200 41200 42300 
Chromium 70 ug/L ND ND ND ND ND ND ND ND ND ND 1.51 ND ND 
Cobalt NLE ug/L ND ND ND ND 0.832 0.886 0.612 0.606 0.572 0.696 ND ND ND 
Copper 1300 ug/L ND ND ND ND 2.46 ND ND ND 3.74 ND 1.34 ND ND 
Iron 300 ug/L 33500 36800 46300 42400 46200 44700 44800 40700 34900 47300 17200 47600 39000 
Lead 5 ug/L ND ND 5 1.71 ND 1.18 1.5 ND 1.33 1.93 ND 1.32 ND 
Magnesium NLE ug/L 5450 5560 5330 6150 6340 6720 5760 5890 5960 5670 5500 6200 6340 
Manganese 50 ug/L 103 193 102 130 165 180 103 104 115 96.8 82.5 104 100 
Mercury 2 ug/L ND ND 0.19 ND ND ND ND 0.11 ND ND ND ND ND 
Nickel 100 ug/L 1.98 ND ND ND ND ND ND ND ND ND ND ND ND 
Potassium NLE ug/L 6930 7640 5980 7290 8150 8690 7160 6900 7540 7480 6340 6930 7740 
Selenium 40 ug/L ND ND ND ND ND ND 3.87 3.83 ND ND ND ND ND 
Silver 40 ug/L ND ND ND ND ND ND ND ND ND ND 2.28 ND ND 
Sodium 50000 ug/L 11600 12500 10800 12100 11900 13000 11100 11300 10800 10500 8450 10800 12100 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L ND ND ND ND ND ND ND ND ND ND 0.362 0.753 0.355 
Zinc 2000 ug/L 28 11.5 10 23.6 20.4 ND 17.4 7.52 19 ND 16.4 11.2 4.43 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-22 (cont’d) 
MW22 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 M2MW22 
Date Collected  

 
 
 

12/3/2003 3/15/2004 6/24/2004 8/19/2004 12/7/2004 2/28/2005 5/23/2005 9/28/2005 
ANALYTE / Lab ID  

 
 
 

3078010 4017505 4049017 4061111 4082209 5011511 5026708 5049209 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND ND ND ND ND ND ND ND 
Chlorobenzene 4 ug/L ND ND ND ND 0.3 0.45 ND ND 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L 432.55 295.54 251.15 297.35 ND 131.31 215.18 163.74 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-22 (cont’d) 
MW22 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW22 M2MW22 M2MW22 M2MW22 
Date Collected  

 
 
 

12/6/2005 2/16/2006 5/4/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063207 6008115 6020305 6040917 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND ND ND ND 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L ND ND ND ND 
Chlorobenzene 50 ug/L 0.65 0.58 1.15 ND 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L 149.98 156.65 270.18 159.15 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-23 
MW23 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW23 M2MW23 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.06 5471.06 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L 4.46 3.67 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L 5.92 5.17 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L 44.43 37.26 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L 3.27 2.65 
2-Methylnaphthalene 100 ug/L 5.25 4.13 
4-Methylphenol NLE ug/L ND ND 
Acenaphthene 400 ug/L ND ND 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L 4.33 4.11 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L ND ND 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L ND ND 
Fluorene 300 ug/L ND ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L ND ND 
n-Nitrosodiphenylamine 10 ug/L 2.54 2.11 
Phenanthrene NLE ug/L ND ND 
Phenol 2000 ug/L ND ND 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-23 (cont’d) 
MW23 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW23 M2MW23 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.06 5471.06 
Metals 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 

Aluminum 200 ug/L 143 22.6 
Antimony 6 ug/L ND ND 
Arsenic 3 ug/L ND ND 
Barium 2000 ug/L 538 451 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L ND ND 
Calcium NLE ug/L 78000 72600 
Chromium 70 ug/L 4.35 7.39 
Cobalt NLE ug/L 1.07 0.557 
Copper 1300 ug/L ND 176 
Iron 300 ug/L 76900 61100 
Lead 5 ug/L ND 39.3 
Magnesium NLE ug/L 9230 8360 
Manganese 50 ug/L 361 292 
Mercury 2 ug/L ND ND 
Nickel 100 ug/L 1.17 9.73 
Potassium NLE ug/L 5710 5250 
Sodium 50000 ug/L 14500 12600 
Selenium 40 ug/L 4.97 5.36 
Silver 40 ug/L ND ND 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L 8.67 6.63 
Zinc 2000 ug/L 5.44 260 
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Table 5-23 (cont’d) 
MW23 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 
Date Collected  

 
 
 

9/27/2000 12/20/2000 3/29/2001 6/26/2001 9/26/2001 12/20/2001 3/27/2002 6/20/2002 9/25/2002 12/27/2002 3/26/2003 6/6/2003 9/11/2003 
ANALYTE / Lab ID  

 
 
 

5752.06 5917.08 1602012 1621513 1645805 1667516 2016909 2038305 2068304 2090211 3013709 3027308 3058407 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 1.4 ND ND ND ND ND 1.27 ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND 2.6 6.2 4.92 1.93 4.36 3.83 2.1 5.78 1.25 ND 2.46 1.93 
2-Butanone 300 ug/L ND ND 3.49 ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND 10.35 12.81 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L ND 3.49 7.56 5.7 2.8 5.27 5.2 2.85 6.38 2.22 ND 3.57 2.75 
Chlorobenzene 4 ug/L 3.39 28.42 57.06 38.93 22.26 43.84 46.5 21.59 68.93 22.03 7.19 30.55 25.7 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L ND 1.89 4.01 2.4 1.86 1.49 2.59 2.74 4.63 1.33 1.32 1.86 1.6 
2-Methylnaphthalene 100 ug/L ND 2.48 5.89 2.99 1.89 1.87 ND ND 4.69 ND ND 1.23 ND 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND 1.84 ND ND ND ND 
Acenaphthene 400 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L ND 3.8 5.55 4.89 3.4 3.55 4.06 3.78 4.4 1.16 ND 2.81 2.01 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Naphthalene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
N-Nitrosodiphenylamine 10 ug/L ND ND 2.25 ND 1.13 ND 1.94 1.84 3.89 ND ND 1.07 ND 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDE .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 0.01 
gamma-Chlordane .5 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-23 (cont’d) 
MW23 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 
Date Collected  

 
 
 

9/27/2000 12/20/2000 3/29/2001 6/26/2001 9/26/2001 12/20/2001 3/27/2002 6/20/2002 9/25/2002 12/27/2002 3/26/2003 6/6/2003 9/11/2003 
ANALYTE / Lab ID  

 
 
 

5752.06 5917.08 1602012 1621513 1645805 1667516 2016909 2038305 2068304 2090211 3013709 3027308 3058407 
Metals 

 

Aluminum 200 ug/L ND ND ND ND 2600 ND ND 193 ND ND 236 ND 157 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND 9.0 4.85 4.01 ND 5.65 ND 3.02 ND ND ND ND 
Barium 2000 ug/L 54.5 302 666 491 296 380 531 327 697 307 229 329 165 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Cadmium 4 ug/L ND ND 13.4 7.85 ND ND 2.22 1.06 1.71 ND 0.693 1.38 0.472 
Calcium NLE ug/L 39500 57600 93700 75600 48500 86600 85400 75000 89200 84000 58300 78500 66700 
Chromium 70 ug/L ND 0.881 ND ND 15.3 ND ND 1.64 0.576 3.59 2.05 1.07 1.33 
Cobalt NLE ug/L ND ND 1 ND 1.67 1.26 1.46 1.25 1.3 1.31 ND ND ND 
Copper 1300 ug/L ND ND ND 4.26 52.3 3.14 4.97 3.96 2.6 ND 2.92 ND 9.56 
Iron 300 ug/L 5890 39300 110000 81700 36300 47300 64500 40400 70800 9440 40500 42400 10200 
Lead 5 ug/L ND ND 16.0 3.96 13.4 3.16 1.73 1.58 3.64 ND 2.86 ND ND 
Magnesium NLE ug/L 4780 6500 10900 9020 7270 20700 19100 23500 33600 30300 18400 23900 16100 
Manganese 50 ug/L 47 174 438 378 192 192 255 164 302 104 87.6 203 66.7 
Mercury 2 ug/L ND ND ND ND ND ND 0.11 ND ND ND ND ND ND 
Nickel 100 ug/L ND ND 12 ND 4.92 ND ND 1.32 ND 67 16.8 9.02 8.35 
Potassium NLE ug/L 5140 5230 6430 7550 15700 17500 7530 12600 7650 8460 7160 7720 8780 
Selenium 40 ug/L ND ND ND ND ND ND ND ND ND 5.56 ND ND ND 
Silver 40 ug/L 1.94 ND ND ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 7640 11000 17400 17700 19400 24300 18000 15500 16000 18400 11200 13900 9460 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Vanadium NLE ug/L ND 3.86 11.3 13.3 17.2 13.2 11.8 18.8 17.8 1.28 9.24 7.45 3.14 
Zinc 2000 ug/L 31.3 10.7 ND 23.4 80.4 ND 12 7.74 19.9 7.64 16.8 4.69 10.7 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-23 (cont’d) 
MW23 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 M2MW23 
Date Collected  

 
 
 

11/24/2003 3/16/2004 6/24/2004 8/19/2004 12/8/2004 2/25/2005 5/19/2005 9/27/2005 
ANALYTE / Lab ID  

 
 
 

3075708 4017707 4049018 4061112 4082510 5011205 5026510 5049112 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND 0.71 ND 
1,3-Dichlorobenzene 600 ug/L ND ND 1.04 ND ND ND 1.28 0.31 
1,4-Dichlorobenzene 75 ug/L 0.67 0.98 4.63 1.36 ND 0.39 4.82 1.47 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L 0.61 1.2 3.59 1.13 0.28 0.8 3.93 1.92 
Chlorobenzene 4 ug/L 7.34 8.35 39.62 14.91 3.0 6.62 43.82 26.22 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-23 (cont’d) 
MW23 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW23 M2MW23 M2MW23 M2MW23 
Date Collected  

 
 
 

12/7/2005 2/16/2006 5/3/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063414 6008116 6019616 6041918 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L 0.33 0.67 0.39 ND 
1,4-Dichlorobenzene 75 ug/L 1.15 2.83 1.33 ND 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L 1.17 2.28 1.37 ND 
Chlorobenzene 50 ug/L 15.1 32.69 18.89 2.68 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 0.58 ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-24 
MW24 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW24 M2MW24 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.09 5471.08 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L 4.73 3.54 
2-Butanone 300 ug/L ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND 
Acetone 6000 ug/L ND ND 
Benzene 1 ug/L 1.37 1.75 
Carbon Disulfide NLE ug/L ND ND 
Chlorobenzene 4 ug/L 5.21 5.67 
Chloroform 70 ug/L ND ND 
Methylene Chloride 3 ug/L ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND 
o-Xylene NLE ug/L ND ND 
tert-Butyl alcohol NLE ug/L ND ND 
Toluene 1000 ug/L ND ND 
Xylenes (Total) 1000 ug/L ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND 
1,4-Dichlorobenzene 75 ug/L 3.34 2.52 
2-Methylnaphthalene 100 ug/L 12.10 8.30 
4-Methylphenol NLE ug/L ND ND 
Acenaphthene 400 ug/L 1.33 ND 
Acenaphthylene NLE ug/L ND ND 
Anthracene 2000 ug/L ND ND 
Benzo(g,h,l]perylene NLE ug/L ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L 6.97 4.70 
Dibenz[a,h]anthracene 20 ug/L ND ND 
Dibenzofuran NLE ug/L ND ND 
Butylbenzylphthalate 100 Ug/L ND ND 
Diethylphthalate 6000 ug/L ND ND 
Di-n-butylphthalate 700 ug/L ND ND 
Di-n-octylphthalate 100 ug/L ND ND 
Fluoranthene 300 ug/L ND ND 
Fluorene 300 ug/L 1.30 ND 
Indeno[1,2,3-cd]pyrene 20 Ug/L ND ND 
Naphthalene 300 ug/L ND 4.64 
n-Nitrosodiphenylamine 10 ug/L 1.39 ND 
Phenanthrene NLE ug/L ND ND 
Phenol 2000 ug/L ND ND 
Pyrene 200 ug/L ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L ND ND 
4,4'-DDE .1 ug/L ND ND 
4,4'-DDT .1 ug/L ND ND 
alpha-BHC .02 ug/L ND ND 
Arochlor 1016 0.50 ug/L ND ND 
Arochlor 1260 0.50 ug/L ND ND 
delta-BHC NLE ug/L ND ND 
Gamma-BHC 0.20 ug/L ND ND 
Dieldrin .03 ug/L ND ND 
Endrin ketone NLE ug/L ND ND 
gamma-Chlordane .5 ug/L ND ND 
Heptachlor Epoxide .2 ug/L ND ND 

 

Notes:    VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit 
Established.  ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that 
exceeds the criterion.  Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-24 (cont’d) 
MW24 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #13A #13B 
WELL ID  

 
 
 

M2MW24 M2MW24 
Date Collected  

 
 
 

5/30/00 6/13/00 
ANALYTE / Lab ID  

 
 
 

5440.09 5471.08 
Metals 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 

derived from previous RAPR PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 

 

Aluminum 200 ug/L 264 155 
Antimony 6 ug/L ND ND 
Arsenic 3 ug/L ND ND 
Barium 2000 ug/L 348 329 
Beryllium 1 ug/L ND ND 
Cadmium 4 ug/L 0.659 ND 
Calcium NLE ug/L 54200 56900 
Chromium 70 ug/L 12.3 5.93 
Cobalt NLE ug/L 0.780 ND 
Copper 1300 ug/L 357 ND 
Iron 300 ug/L 60300 56100 
Lead 5 ug/L 49.5 ND 
Magnesium NLE ug/L 4810 5040 
Manganese 50 ug/L 748 682 
Mercury 2 ug/L ND ND 
Nickel 100 ug/L 16.7 3.37 
Potassium NLE ug/L 2940 3000 
Sodium 50000 ug/L 8860 8050 
Selenium 40 ug/L ND 5.60 
Silver 40 ug/L ND ND 
Thalium 2 ug/L ND ND 
Vanadium NLE ug/L 2.67 2.94 
Zinc 2000 ug/L 448 14.5 
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Table 5-24 (cont’d) 
MW24 Groundwater Sampling Results 

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 
Date Collected  

 
 
 

9/26/2000 12/20/2000 3/28/2001 6/26/2001 9/27/2001 12/20/2001 3/26/2002 6/19/2002 9/25/2002 12/30/2002 3/25/2003 6/6/2003 9/9/2003 
ANALYTE / Lab ID  

 
 
 

5749.04 5917.1 1601811 1621514 1646615 1667517 2016813 2038012 2068305 2090409 3013512 3027313 3058105 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND 0.8 ND ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L 3.61 6.23 4.4 4.59 4.27 3.91 4.22 4.46 4.0 4.16 2.99 3.48 3.45 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND 4.01 ND ND ND ND ND ND ND ND ND ND 
Benzene 1 ug/L 3.28 3.86 2.85 1.54 1.93 2.14 3.79 3.56 2.65 2.22 1.72 2.27 2.09 
Chlorobenzene 4 ug/L 9.92 10.65 8.3 5.68 6.38 6.76 11.37 11.95 8.49 8.66 5.05 7.37 5.49 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
SVOCs 

 

1,2-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
1,3-Dichlorobenzene 600 ug/L ND ND ND ND ND ND ND ND 4.55 ND ND ND ND 
1,4-Dichlorobenzene 75 ug/L 3.25 2.88 2.95 2.17 2.06 2.56 2.83 2.92 4.49 2.24 2.56 2.32 3.22 
2-Methylnaphthalene 100 ug/L 16.23 6.97 7.25 6.25 5.29 7.14 16.82 17.49 8.31 2.62 1.95 4.83 11.54 
4-Methylphenol NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Acenaphthene 400 ug/L ND 1.16 1.22 ND ND ND 1.07 1.07 1.44 ND ND ND 5.83 
Acenaphthylene NLE ug/L 1.07 ND ND ND ND ND ND ND ND ND ND ND ND 
Anthracene 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Bis(2-ethylhexy l)phthalate 3 ug/L 6.28 3.99 4.0 4.54 2.84 3.81 6.38 3.98 6.43 5.1 5.68 4.87 6.29 
Dibenzofuran NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND 1.98 
Diethylphthalate 6000 ug/L ND ND ND ND ND ND ND ND 1.59 1.2 ND ND ND 
Di-n-butylphthalate 700 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Di-n-octylphthalate 100 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluoranthene 300 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Fluorene 300 ug/L 1.17 1.07 1.28 ND ND 1.07 1.0 1.11 1.56 1.17 1.11 ND 2.05 
Naphthalene 300 ug/L ND ND ND 4.77 3.52 ND ND 1.88 4.54 ND ND ND 84.74 
N-Nitrosodiphenylamine 10 ug/L ND ND ND ND ND ND ND ND 1.38 1.0 ND ND 1.33 
Phenanthrene NLE ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Phenol 2000 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pyrene 200 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Pest/PCBs 

 

4,4'-DDD .1 ug/L 0.018 0.028 NA ND ND 0.013 ND ND ND ND 0.016 0.025 ND 
4,4'-DDE .1 ug/L ND ND NA ND ND ND ND ND ND ND ND ND ND 
4,4'-DDT .1 ug/L ND ND NA ND ND ND ND ND ND ND ND ND ND 
alpha-BHC .02 ug/L ND ND NA ND ND ND ND ND ND ND ND ND ND 
delta-BHC NLE ug/L ND ND NA ND ND ND ND ND ND ND ND ND ND 
Dieldrin .03 ug/L ND ND NA ND 0.002 ND ND ND ND ND ND ND ND 
Endrin ketone NLE ug/L ND ND NA ND ND ND ND ND ND NA NA NA ND 
gamma-Chlordane .5 ug/L ND ND NA ND ND ND ND ND ND ND ND ND ND 
Heptachlor Epoxide .2 ug/L ND ND NA ND ND ND ND ND ND ND ND ND ND 
 

 

Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR 
PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-24 (cont’d) 
MW24 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #14 #15 #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26 
WELL ID  

 
 
 

M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 
Date Collected  

 
 
 

9/26/2000 12/20/2000 3/28/2001 6/26/2001 9/27/2001 12/20/2001 3/26/2002 6/19/2002 9/25/2002 12/30/2002 3/25/2003 6/6/2003 9/9/2003 
ANALYTE / Lab ID  

 
 
 

5749.04 5917.1 1601811 1621514 1646615 1667517 2016813 2038012 2068305 2090409 3013512 3027313 3058105 
Metals 

 

Aluminum 200 ug/L 32.4 94.8 ND ND 16.1 ND ND ND 14.3 ND 39.1 ND 44.7 
Antimony 6 ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND 
Arsenic 3 ug/L ND ND ND 2.19 ND ND 3.18 ND 7.38 2.52 ND ND ND 
Barium 2000 ug/L 401 410 391 283 312 402 459 ND 451 422 283 313 313 
Beryllium 1 ug/L ND ND ND ND ND ND ND ND ND ND 0.055 ND 0.024 
Cadmium 4 ug/L ND ND 6.5 4.77 ND 3.49 1.6 ND 1.86 0.755 0.614 2.11 2.05 
Calcium NLE ug/L 67400 65500 58100 55000 ND 78300 77700 75300 74100 72400 56700 60900 59800 
Chromium 70 ug/L ND ND ND ND ND ND ND ND ND ND ND 1.15 ND 
Cobalt NLE ug/L 0.556 ND ND ND 1.12 1.99 1.52 1.64 1.34 1.36 ND ND ND 
Copper 1300 ug/L ND 58.5 399 4.65 2.99 ND ND 84 ND 12.4 ND 20.2 ND 
Iron 300 ug/L 63500 72400 60200 51500 62000 85600 85200 78700 ND 65100 45700 58300 60600 
Lead 5 ug/L ND 6.15 61 2.28 3.5 4.37 3.46 2.96 2.48 3.12 0.974 ND 2.25 
Magnesium NLE ug/L 5570 5660 4790 4450 4870 6010 5880 5920 5930 6190 4930 4870 5080 
Manganese 50 ug/L 663 684 710 654 723 819 753 755 820 823 660 685 749 
Mercury 2 ug/L ND ND 0.41 ND 0.2 ND ND ND ND ND ND ND ND 
Nickel 100 ug/L ND ND 18 ND ND ND ND ND ND ND ND ND ND 
Potassium NLE ug/L 3220 3380 2600 2420 ND 3520 3570 3160 3940 4190 2760 2810 3190 
Selenium 40 ug/L ND ND ND ND ND ND 12 6.71 ND ND ND ND ND 
Silver 40 ug/L ND ND 3.0 ND ND ND ND ND ND ND ND ND ND 
Sodium 50000 ug/L 9440 10000 5700 8410 8110 9210 9970 8530 9100 11100 8540 9140 11800 
Thallium 2 ug/L ND ND ND ND ND ND ND ND ND ND ND 2.48 2.22 
Vanadium NLE ug/L ND 1.01 ND ND ND ND ND ND ND ND 0.544 1.03 0.721 
Zinc 2000 ug/L 13.6 33.8 715 36.4 12.5 ND 14.9 277 60.6 7.16 8.93 14.2 3.85 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-24 (cont’d) 
MW24 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #27 #28 #29 #30 #31 #32 #33 #34 
WELL ID  

 
 
 

M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 M2MW24 
Date Collected  

 
 
 

12/3/2003 3/15/2004 6/24/2004 8/19/2004 12/7/2004 2/25/2005 5/19/2005 9/27/2005 
ANALYTE / Lab ID  

 
 
 

3078008 4017512 4049019 4061119 4082210 5011207 5026511 5049113 
VOCs 

 

1,2-Dichlorobenzene 600 ug/L 0.78 ND ND ND ND 0.48 0.68 0.53 
1,3-Dichlorobenzene 600 ug/L 0.67 ND ND ND 0.54 0.57 0.62 0.61 
1,4-Dichlorobenzene 75 ug/L 4.46 1.13 2.74 1.2 3.52 3.79 3.91 3.49 
2-Butanone 300 ug/L ND ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND ND ND ND ND 
Benzene 1 ug/L 1.89 0.78 0.97 0.56 1.67 2.05 1.48 1.99 
Chlorobenzene 4 ug/L 6.09 2.08 3.77 2.42 6.71 6.93 5.70 5.84 
Chloroform 70 ug/L ND ND ND ND ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND ND ND ND ND 
tert-Butyl alcohol NLE ug/L ND ND ND ND ND ND ND ND 
Toluene 1000 ug/L ND ND ND ND ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of GWQC and PQL) per N.J.A.C. 7:9-6. 
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Table 5-24 (cont’d) 
MW24 Groundwater Sampling Results  

M-2 Landfill Site 
Fort Monmouth, New Jersey 

 

Round Criterion Units #35 #36 #37 #38 
WELL ID  

 
 
 

M2MW24 M2MW24 M2MW24 M2MW24 
Date Collected  

 
 
 

12/7/2005 2/16/2006 5/4/2006 9/26/2006 
ANALYTE / Lab ID  

 
 
 

5063415 6008117 6020306 6041919 

VOCs 
 

1,2-Dichlorobenzene 600 ug/L 0.49 0.48 0.49 0.4 
1,3-Dichlorobenzene 600 ug/L 0.53 0.51 0.46 3.52 
1,4-Dichlorobenzene 75 ug/L 3.62 3.46 2.79 ND 
2-Butanone 300 ug/L ND ND ND ND 
4-Methyl-2-Pentanone NLE ug/L ND ND ND ND 
Acetone 6000 ug/L ND ND ND ND 
Benzene 1 ug/L 1.83 2.11 1.81 1.31 
Chlorobenzene 50 ug/L 6.40 6.33 6.0 4.07 
Chloroform 70 ug/L ND ND ND ND 
Methylene Chloride 3 ug/L ND ND ND ND 
Methyl-tert-Butyl ether 70 ug/L ND ND ND ND 
o-Xylene NLE ug/L ND ND ND ND 
tert-Butyl alcohol 100 ug/L ND ND ND ND 
Toluene 600 ug/L ND ND ND ND 
Xylenes (Total) 1000 ug/L ND ND ND ND 

 
Notes:   VOCs = volatile organic compounds; SVOCs = semi-volatile organic compounds; Historical Data for rounds 1 through 14 derived from previous RAPR  

PCBs = polychlorinated biphenyls; NLE= No Limit Established. 
ND = Not Detected; ug/L = micrograms per liter, equivalent to parts per billion (ppb); NA = Not Analyzed/Not Applicable; 
Shaded block identifies sample and associated constituent concentration that exceeds the criterion. 
Criterion = GW Criterion: NJDEP Groundwater Quality Criteria (Higher of 
GWQC and PQL) per N.J.A.C. 7:9-6. 

 
 

 



Table 5-25
Groundwater Exceedance Summary

M-2 Landfill Site
Fort Monmouth, New Jersey

Analyte Criterion Field ID Round Date Collected Lab Sample ID Result

VOCs
Benzene 1.0 M-2MW03 35 12/7/2005 5063404 3.17

36 2/16/2006 6008105 2.50
37 5/3/2006 6019605 3.15
38 9/26/2006 6041905 1.73

M-2MW08 35 12/7/2005 5063407 1.73

M-2MW11 35 12/7/2005 5063410 1.51
36 2/17/2006 6008304 52.06
37 5/3/2006 6019613 199.76
38 9/26/2006 6041913 10.88

M-2MW21 35 12/7/2005 5063413 1.91
37 5/4/2006 6020304 1.60

M-2MW23 35 12/7/2005 5063414 1.17
36 2/16/2006 6008116 2.28
37 5/3/2006 6019616 1.37

M-2MW24 35 12/7/2005 5063415 1.83
36 2/16/2006 6008117 2.11
37 5/4/2006 6020306 1.81
38 9/26/2006 6041919 1.31

Chlorobenzene 50.0 M-2MW03 35 12/7/2005 5063404 68.94
36 2/16/2006 6008105 63.94
37 5/3/2006 6019605 87.80

Tert-Butyl Alcohol 100 M-2MW22 35 12/7/2005 5063207 149.98
36 2/16/2006 6008115 156.65
37 5/4/2006 6020305 270.18
38 9/26/2006 6040917 159.15

All results are in micrograms per liter (µg/l).
VOCs = Volatile Organic Compounds



Table 5-26
SS-13 Stream Sampling Results

Fort Monmouth, New Jersey

Round #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26
Date Collected 8/24/2000 11/20/2000 2/21/2001 5/16/2001 9/25/2001 11/14/2001 2/11/2002 6/18/2002 9/18/2002 11/5/2002 3/24/2003
Analyte/Lab ID 5658.13 5868.13 964 16120.13 16449.11 16579.26 2008626 2037626 2066605 2078713 3013411

VOCs
Acetone NLE ND ND ND ND ND ND ND ND ND ND ND
Benzene 0.15 ND ND ND ND ND ND ND ND ND ND ND
Bromodichloromethane 0.266 ND ND ND ND ND ND ND ND ND ND ND
Bromomethane 48.4 ND ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide NLE ND ND ND ND ND ND ND ND ND ND ND
Chlorobenzene 22 ND ND ND ND ND ND ND ND ND ND ND
Chloroform 5.67 ND ND ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene NLE ND ND ND ND ND ND ND ND ND ND ND
Dibromochloromethane 72.6 ND ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 3030 ND ND ND ND ND ND ND ND ND ND ND
Methyl tert-butyl ether NLE ND ND ND ND ND ND ND ND ND ND ND
Methylene Chloride 2.49 ND ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 0.388 5.4 6.58 ND ND ND ND ND ND ND 1.46 ND
Toluene 7440 ND ND ND ND ND ND ND ND ND ND ND
Trichloroethene 1.09 ND ND ND ND ND ND ND ND ND ND ND
Vinyl Chloride 0.08 ND ND ND ND ND ND ND ND ND ND ND
Total Xylenes NLE ND ND ND ND ND ND ND ND ND ND ND

Round #27 #28 #29 #30 #31 #32 #33 #34 #35 #36 #37 #38 #39 #40
Date Collected 5/21/2003 9/17/2003 11/4/2003 3/17/2004 6/29/2004 8/26/2004 11/23/2004 3/3/2005 6/14/2005 9/12/2005 11/30/2005 2/22/2006 5/30/2006 9/19/2006
Analyte/Lab ID 3024713 3059226 3070026 4050026 4050026 4063226 4080410 5011710 5031205 5046005 5063405 6008705 6024905 6040005

Acetone NLE ND ND ND 0.57 ND 3.24 ND ND ND ND ND 1.4 ND ND
Benzene 0.15 ND ND 0.77 ND ND ND ND ND ND ND ND ND ND ND
Bromodichloromethane 0.266 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bromomethane 48.4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide NLE ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chlorobenzene 22 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chloroform 5.67 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene NLE ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Dibromochloromethane 72.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 3030 ND ND 1.29 ND ND ND ND ND ND ND ND ND ND ND
Methyl tert-butyl ether NLE ND ND 907.66 ND ND ND ND ND ND ND 0.35 0.47 ND ND
Methylene Chloride 2.49 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 0.388 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Toluene 7440 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Trichloroethene 1.09 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Vinyl Chloride 0.08 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total Xylenes NLE ND ND 11.31 ND ND ND ND ND ND ND ND ND ND ND

Notes: 
ND= Not Detected; NLE= No Limit Established; NA=Not Analyzed/Not Applicable/Not Available.
All results reported in micrograms/liter (µg/L).
Bolded and shaded results exceed the associated constituent criterion. Bolded analytes are contaminants of concern at this site.
Criteria (fresh water)=NJDEP Surface Water Quality Criteria (SWQC) per N.J.A.C. 7:9B-1.14, 18 May 1998
TICs=Tentatively identified compounds.

Criteria

Criteria
VOCs



Table 5-26
SS-13 Stream Sampling Results

Fort Monmouth, New Jersey

Round #1A #1B #1C #2A #2B #2C #3 #4 #5 #6
Date Collected 10/8/1996 11/25/1996 12/12/1996 1/29/1997 2/26/1997 3/10/1997 4/8/1997 7/17/1997 10/30/1997 2/10/1998
Analyte/Lab ID 2178.13 2223.17 2246.17 2298.17 2361.17 2375.17 2439.17 2810.17 3121.17 3331.17

Acetone NLE NA NA NA 3.6 ND ND 2.81 ND ND ND
Benzene 0.15 ND ND NA ND ND ND ND ND ND ND
Bromodichloromethane 0.266 ND ND NA ND ND ND ND ND ND ND
Bromomethane 48.4 ND ND NA ND ND ND ND ND ND ND
Carbon Disulfide NLE ND ND NA ND ND ND ND ND ND ND
Chlorobenzene 22 ND ND NA ND ND ND ND ND ND ND
Chloroform 5.67 ND ND NA ND ND ND ND ND ND ND
cis-1,2-Dichloroethene NLE NA NA NA ND ND ND ND ND ND ND
Dibromochloromethane 72.6 ND ND NA ND ND ND ND ND ND ND
Ethylbenzene 3030 ND ND NA ND ND ND ND ND ND ND
Methyl tert-butyl ether NLE NA NA NA NA NA NA NA ND ND ND
Methylene Chloride 2.49 3.76B 2.72B NA 2.59 ND ND 1.91 ND ND ND
Tetrachloroethene 0.388 ND ND NA ND ND ND ND ND ND ND
Toluene 7440 ND ND NA ND ND ND ND ND ND ND
Trichloroethene 1.09 ND ND NA ND ND ND ND ND ND ND
Vinyl Chloride 0.08 ND ND NA ND ND ND ND ND ND ND
Total Xylenes NLE ND ND NA ND ND ND ND ND ND ND

Round #7 #8 #9 #10 #11 #12 #13 #14 #15
Date Collected 4/21/1998 8/19/1998 11/18/1998 2/25/1999 6/29/1999 9/22/1999 12/8/1999 3/1/2000 6/12/2000
Analyte/Lab ID 3499.17 3816.17 4069.11 4300.17 4579.19 4806.10 4997.16 5211.16 5468.13

Acetone NLE ND ND ND ND ND ND ND ND ND
Bromodichloromethane 0.266 ND ND ND ND ND ND ND ND ND
Bromomethane 48.4 ND ND ND ND ND ND ND ND ND
Carbon Disulfide NLE ND ND ND ND ND ND ND ND ND
Benzene 0.15 ND ND ND ND ND ND ND ND ND
Chlorobenzene 22 ND ND ND ND ND ND ND ND ND
Chloroform 5.67 ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene NLE ND ND ND ND ND ND ND 1.35 ND
Dibromochloromethane 72.6 ND ND ND ND ND ND ND ND ND
Ethylbenzene 3030 ND ND ND ND ND ND ND ND ND
Methyl tert-butyl ether NLE ND ND ND ND ND ND 1.8 2.4 ND
Methylene Chloride 2.49 ND ND ND ND ND ND ND ND ND
Tetrachloroethene 0.388 ND ND ND ND ND ND 3.94 6.92 5.56
Toluene 7440 ND ND ND ND ND ND ND ND ND
Trichloroethene 1.09 ND ND ND ND ND ND ND 1.4 ND
Vinyl Chloride 0.08 ND ND ND ND ND ND ND ND ND
Total Xylenes NLE ND ND ND ND ND ND ND ND ND

Notes: 
ND= Not Detected; NLE= No Limit Established; NA=Not Analyzed/Not Applicable/Not Available; B=Found in the Blank.
All results reported in micrograms/liter (µg/L).
Bolded and shaded results exceed the associated constituent criterion. Bolded analytes are contaminants of concern at this site.
Criteria (fresh water)=NJDEP Surface Water Quality Criteria (SWQC) per N.J.A.C. 7:9B-1.14, 18 May 1998

Criteria
VOCs

Criteria
VOCs



Table 5-27
SS-15 Stream Sampling Results

Fort Monmouth, New Jersey

Round #1A #1B #1C #2A #2B #2C #3 #4 #5 #6
Date Collected 10/8/1996 11/25/1996 12/12/1996 1/29/1997 2/26/1997 3/10/1997 4/8/1997 7/17/1997 10/30/1997 2/10/1998
Analyte/Lab ID 2178.15 2223.09 2246.09 2298.09 2361.09 2375.09 2439.09 2810.09 3121.09 3331.09

Acetone NLE NA NA NA 4.22 ND ND ND ND ND ND
Benzene 0.15 ND ND ND ND ND ND ND ND ND ND
Bromodichloromethane 0.266 ND ND ND ND ND ND ND ND ND ND
Bromomethane 48.4 ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide NLE ND ND ND ND ND ND ND ND ND ND
Chlorobenzene 22 ND ND ND ND ND ND ND ND ND ND
Chloroform 5.67 ND ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene NLE NA NA NA 1.57 1.46 ND 2.69 5.53 2.57 ND
Dibromochloromethane 72.6 ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 3030 ND ND ND ND ND ND ND ND ND ND
Methyl tert-butyl ether NLE NA NA NA NA NA NA NA ND ND ND
Methylene Chloride 2.49 3.85B 2.98B 5.51 2.68 ND ND ND ND ND ND
Tetrachloroethene 0.388 8.41 10.38 5.63 5.68 7.84 3.39 6.00 7.12 2.72 6.90
Toluene 7440 ND ND ND ND ND ND ND ND ND ND
Trichloroethene 1.09 2.58 2.54 1.31 1.33 ND ND 1.6 2.5 ND 1.03
Vinyl Chloride 0.08 ND ND ND ND ND ND ND ND ND ND
Total Xylenes NLE ND ND ND ND ND ND ND ND ND ND

Round #7 #8 #9 #10 #11 #12 #13 #14 #15
Date Collected 4/21/1998 8/19/1998 11/18/1998 2/25/1999 6/29/1999 9/21/1999 12/8/1999 3/1/2000 6/12/2000
Analyte/Lab ID 3499.09 3816.09 4069.08 4300.09 4579.11 4802.11 4997.17 5211.17 5468.12

Acetone NLE ND ND ND ND ND ND ND ND ND
Bromodichloromethane 0.266 ND ND ND ND ND ND ND ND ND
Bromomethane 48.4 ND ND ND ND ND ND ND ND ND
Carbon Disulfide NLE ND ND ND ND ND ND ND ND ND
Benzene 0.15 ND ND ND ND ND ND ND ND ND
Chlorobenzene 22 ND ND ND ND ND ND ND ND ND
Chloroform 5.67 ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene NLE 1.22 3.89 ND ND 4.17 3.59 ND 1.39 ND
Dibromochloromethane 72.6 ND ND ND ND ND ND ND ND ND
Ethylbenzene 3030 ND ND ND ND ND ND ND ND ND
Methyl tert-butyl ether NLE ND ND ND ND ND ND ND 2.38 ND
Methylene Chloride 2.49 ND ND ND ND ND ND ND ND ND
Tetrachloroethene 0.388 5.72 5.39 ND 7.33 7.86 2.61 4.08 6.95 5.94
Toluene 7440 ND ND ND ND ND ND ND ND ND
Trichloroethene 1.09 1.21 2.06 ND ND 2.4 1.37 ND 1.39 ND
Vinyl Chloride 0.08 ND ND ND ND ND ND ND ND ND
Total Xylenes NLE ND ND ND ND ND ND ND ND ND

Notes: 
ND= Not Detected; NLE= No Limit Established; NA=Not Analyzed/Not Applicable/Not Available; B=Found in the Blank.
All results reported in micrograms/liter (µg/L).
Bolded and shaded results exceed the associated constituent criterion. Bolded analytes are contaminants of concern at this site.
Criteria (fresh water)=NJDEP Surface Water Quality Criteria (SWQC) per N.J.A.C. 7:9B-1.14, 18 May 1998
TICs=Tentatively identified compounds.

Criteria
VOCs

Criteria
VOCs



Table 5-27
SS-15 Stream Sampling Results

Fort Monmouth, New Jersey

Round #16 #17 #18 #19 #20 #21 #22 #23 #24 #25 #26
Date Collected 8/24/2000 11/20/2000 2/21/2001 5/16/2001 9/25/2001 11/14/2001 2/11/2002 6/18/2002 9/18/2002 11/5/2002 3/24/2003
Analyte/Lab ID 5658.12 5868.12 962 16120.12 16449.08 16579.12 2008612 2037611 2066607 2078707 3013404

VOCs
Acetone NLE ND ND ND ND ND ND ND ND ND ND ND
Benzene 0.15 ND ND ND ND ND ND ND ND ND ND ND
Bromodichloromethane 0.266 ND ND ND ND ND ND ND ND ND ND ND
Bromomethane 48.4 ND ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide NLE ND ND ND ND ND ND ND ND ND ND ND
Chlorobenzene 22 ND ND ND ND ND ND ND ND ND ND ND
Chloroform 5.67 ND ND ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene NLE ND ND ND ND ND ND ND ND ND ND 1.44
Dibromochloromethane 72.6 ND ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 3030 ND ND ND ND ND ND ND ND ND ND ND
Methyl tert-butyl ether NLE ND ND ND ND ND ND ND ND ND ND ND
Methylene Chloride 2.49 ND ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 0.388 5.2 6.29 7.19 6.64 ND 3.49 2.65 2.67 2.55 1.52 3.96
Toluene 7440 ND ND ND ND ND ND ND ND ND ND ND
Trichloroethene 1.09 ND ND ND ND ND ND ND ND ND ND ND
Vinyl Chloride 0.08 ND ND ND ND ND ND ND ND ND ND ND
Total Xylenes NLE ND ND ND ND ND ND ND ND ND ND ND

Round #27 #28 #29 #30 #31 #32 #33 #34 #35 #36 #37 #38 #39 #40
Date Collected 5/21/2003 9/17/2003 11/4/2003 3/17/2004 6/29/2004 8/26/2004 11/23/2004 3/3/2005 6/14/2005 9/12/2005 11/30/2005 2/22/2006 5/30/2006 9/19/2006
Analyte/Lab ID 3024712 3059220 3070020 4050020 4050020 4063220 4080412 5011712 5031206 5046006 5062306 6008706 6024906 6040006

Acetone NLE ND ND ND 0.69 ND 2.15 ND ND ND ND ND 1.34 ND ND
Benzene 0.15 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bromodichloromethane 0.266 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bromomethane 48.4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide NLE ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chlorobenzene 22 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chloroform 5.67 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene NLE 1.89 1.64 1.71 0.55 1.18 1.78 2.17 1.51 3.23 5.05 ND 1.29 ND 1.5
Dibromochloromethane 72.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 3030 ND ND 0.69 ND ND ND ND ND ND ND ND ND ND ND
Methyl tert-butyl ether NLE ND ND 535.08 ND ND ND ND ND ND ND ND 0.7 ND ND
Methylene Chloride 2.49 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 0.388 3.84 1.60 1.49 2.26 1.28 1.25 2.00 2.92 2.34 1.25 ND 2.54 ND ND
Toluene 7440 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Trichloroethene 1.09 ND ND 0.53 0.55 ND 0.78 ND ND 1.24 0.91 ND 0.85 ND ND
Vinyl Chloride 0.08 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total Xylenes NLE ND ND 6.27 ND ND ND ND ND ND ND ND ND ND ND

Notes: 
ND= Not Detected; NLE= No Limit Established; NA=Not Analyzed/Not Applicable/Not Available.
All results reported in micrograms/liter (µg/L).
Bolded and shaded results exceed the associated constituent criterion. Bolded analytes are contaminants of concern at this site.
Criteria (fresh water)=NJDEP Surface Water Quality Criteria (SWQC) per N.J.A.C. 7:9B-1.14, 18 May 1998

Criteria

Criteria
VOCs



Table 5-28
SS-24 Stream Sampling Results

Fort Monmouth, New Jersey

Round #15 #16 #17 #18 #19 #20 #21 #22 #23 #24
Date Collected 6/12/2000 8/24/2000 11/20/2000 3/8/2001 5/16/2001 9/25/2001 11/14/2001 2/11/2002 6/18/2002 9/18/2002
Analyte/Lab ID 5468.22 5658.22 5868.22 1316 16120.22 1644906 1657914 2008614 2037614 2066609

Acetone NLE ND ND ND ND ND ND ND ND ND ND
Bromodichloromethane 0.266 ND ND ND ND ND ND ND ND ND ND
Bromomethane 48.4 ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide NLE ND ND ND ND ND ND ND ND ND ND
Benzene 0.15 ND ND ND ND ND ND ND ND ND ND
Chlorobenzene 22 ND ND ND ND ND ND ND ND ND ND
Chloroform 5.67 ND ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene NLE ND 1.54 ND ND 1.37 ND 3.11 ND 1.6 ND
Dibromochloromethane 72.6 ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 3030 ND ND ND ND ND ND ND ND ND ND
Methyl tert-butyl ether NLE ND ND ND ND ND ND ND ND ND ND
Methylene Chloride 2.49 ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 0.388 4.72 4.33 4.41 4.76 5.12 ND 3.28 2.69 2.74 ND
Toluene 7440 ND ND ND ND ND ND ND ND ND ND
Trichloroethene 1.09 ND 1.41 ND ND ND ND ND ND ND ND
Vinyl Chloride 0.08 ND ND ND ND ND ND ND ND ND ND
Total Xylenes NLE ND ND ND ND ND ND ND ND ND ND

Notes: 
ND= Not Detected; NLE= No Limit Established; NA=Not Analyzed/Not Applicable/Not Available; B=Found in the Blank.
All results reported in micrograms/liter (µg/L).
Bolded and shaded results exceed the associated constituent criterion. Bolded analytes are contaminants of concern at this site.
Criteria (fresh water)=NJDEP Surface Water Quality Criteria (SWQC) per N.J.A.C. 7:9B-1.14, 18 May 1998

Criteria
VOCs



Table 5-28
SS-24 Stream Sampling Results

Fort Monmouth, New Jersey

Round #25 #26 #27 #28 #29 #30 #31 #32 #33 #34 #35 #36 #37 #38 #39 #40
Date Collected 11/5/2002 3/13/2003 5/21/2003 9/17/2003 11/4/2003 3/17/2004 6/29/2004 8/26/2004 ######### 3/3/2005 6/14/2005 9/12/2005 12/1/2005 2/22/2006 5/30/2006 9/19/2006
Analyte/Lab ID 2078709 3011812 3024722 3059218 3070018 4018218 4050018 4063218 4080415 5011715 5031307 5046207 5062407 6008715 6024911 6040011

Acetone NLE ND ND ND ND ND 0.56 4.51 2.08 ND ND ND ND ND 1.45 ND ND
Benzene 0.15 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bromodichloromethane 0.266 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bromomethane 48.4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide NLE ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chlorobenzene 22 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chloroform 5.67 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene NLE ND 0.99 1.98 1.69 1.16 0.58 1.25 1.79 1.90 1.10 2.37 3.28 0.81 1.14 ND 1.34
Dibromochloromethane 72.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 3030 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Methyl tert-butyl ether NLE ND ND ND ND 634.31 0.30 ND ND ND 0.66 ND ND 0.37 0.65 ND ND
Methylene Chloride 2.49 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 0.388 1.64 3.50 3.94 1.61 ND 2.12 1.21 1.22 1.81 2.55 1.69 ND 0.71 2.14 ND ND
Toluene 7440 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Trichloroethene 1.09 ND 0.83 ND ND ND 0.58 ND 0.75 ND 0.84 0.89 ND 0.37 0.7 ND ND
Vinyl Chloride 0.08 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total Xylenes NLE ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Notes: 
ND= Not Detected; NLE= No Limit Established; NA=Not Analyzed/Not Applicable/Not Available.
All results reported in micrograms/liter (µg/L).
Bolded and shaded results exceed the associated constituent criterion. Bolded analytes are contaminants of concern at this site.
Criteria (fresh water)=NJDEP Surface Water Quality Criteria (SWQC) per N.J.A.C. 7:9B-1.14, 18 May 1998

Criteria
VOCs



Table 5-29
Surface Water Exceedance Summary

M-2 Landfill Site
Fort Monmouth, New Jersey

Analyte Criterion Field ID Round Date Collected Lab Sample ID Result

VOCs

Tetrachloroethene 0.388 SS-15 38 2/22/2006 6008706 2.54

SS-24 37 12/1/2005 5062407 0.71
38 2/22/2006 6008715 2.14

All results are in micrograms per liter (µg/L).
Tetrachloroethene is not a contaminant of concern at this site.
Criteria (fresh water)=NJDEP Surface Water Quality Criteria (SWQC) per N.J.A.C. 7:9B-1.14, 18 May 1998



Table 5-30
M-2 Landfill Site (FTMM-02) Tentatively Identified Compounds (TICs)

Fort Monmouth, New Jersey

MW-01 MW-02 MW-03 MW-04 MW-05 MW-06 MW-07 MW-08 MW-09 MW-10 MW-11 MW-12
Date

4th Qtr. 2005 NS ND 3/1 ND ND ND ND ND ND ND ND ND
1st Qtr. 2006 NS ND ND 5/1 6/1 10/2 6/1 6/1 5/1 5/1 4/1 4/1
2nd Qtr. 2006 NS ND 3/1 ND ND ND ND ND ND ND ND ND
3rd Qtr. 2006 NS ND ND ND ND ND ND ND ND ND ND ND

Notes:
Exceedances are bolded and shaded.
Exceedances are based on 100 µg/L for individual TIC concentrations and 500 µg/L for Total TICs concentrations.
Results are given as Total TIC concentrations/# TICs.
NS = Not Sampled



Table 5-30
M-2 Landfill Site (FTMM-02) Tentatively Identified Compounds (TICs)

Fort Monmouth, New Jersey

Date
4th Qtr. 2005
1st Qtr. 2006
2nd Qtr. 2006
3rd Qtr. 2006

MW-13 MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21 MW-22 MW-23 MW-24

ND NS NS NS NS NS NS NS ND 108/4 ND 87/10
6/1 NS NS NS NS NS NS NS 5/1 154/6 9/2 99/10
ND NS NS NS NS NS NS NS 4/1 149/9 ND 129/10
ND NS NS NS NS NS NS NS ND 22/3 ND 28/7

Notes:
Exceedances are bolded and shaded.
Exceedances are based on 100 µg/L for individual TIC concentrations and 500 µg/L for Total TICs concentrations.
Results are given as Total TIC concentrations/# TICs.
NS = Not Sampled
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Figure 2-1 
M-2 Landfill Site (FTMM-02) Location Map 

Fort Monmouth, New Jersey 
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FIGURE 5-2A
Benzene Concentrations vs Time at M-2MW03
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FIGURE 5-2B
Chlorobenzene Concentrations vs Time at M-2MW03
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Date Benzene GWQC Chlorobenzene GWQC
Jun-00 0 1 0 4
Sep-00 0 1 0 4
Dec-00 0 1 3.19 4
Mar-01 1.39 1 23.26 4
Jun-01 1.9 1 60.9 4
Sep-01 0 1 5.95 4
Dec-01 0 1 3.1 4
Mar-02 0 1 0 4
Jun-02 0 1 3.87 4
Sep-02 1.01 1 15.9 4
Dec-02 1.62 1 31.69 4
Mar-03 1.73 1 36.38 4
Jun-03 4.45 1 93.42 4
Sep-03 0 1 9.85 4
Dec-03 4.67 1 68.02 4
Mar-04 3.54 1 82.57 4
Jun-04 0.85 1 41.79 4
Aug-04 0 1 4.4 4
Dec-04 2.84 1 39.93 4
Feb-05 5.09 1 275.09 4
May-05 3.17 1 81.75 4
Sep-05 0.82 1 19.37 4
Dec-05 3.17 1 76.76 50
Feb-06 2.50 1 54.49 50
May-06 3.15 1 77.57 50
Sep-06 1.73 1 44.14 50

M-2MW03
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Figure 5-3
Benzene Concentrations vs Time at M-2MW08
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Date Benzene GWQC Chlorobenzene GWQC
Jun-00 0 1 ND 4
Sep-00 1.12 1 ND 4
Dec-00 0 1 ND 4
Mar-01 2.19 1 ND 4
Jun-01 0 1 ND 4
Sep-01 0 1 ND 4
Dec-01 0 1 ND 4
Mar-02 0 1 ND 4
Jun-02 0 1 ND 4
Sep-02 0 1 ND 4
Dec-02 1.41 1 ND 4
Mar-03 0 1 ND 4
Jun-03 2.2 1 ND 4
Sep-03 0 1 ND 4
Dec-03 0 1 ND 4
Mar-04 0 1 ND 4
Jun-04 0 1 ND 4
Aug-04 0 1 ND 4
Dec-04 0 1 ND 4
Feb-05 0.25 1 ND 4
May-05 0 1 ND 4
Sep-05 0 1 ND 4

12/7/2005 1.73 1
2/16/2006 0.00 1
5/3/2006 0.00 1

9/26/2006 0.00 1

M-2MW08
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FIGURE 5-4
Benzene Concentrations vs Time at M-2MW11
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Date Benzene GWQC Chlorobenzene GWQC
Sep-00 78.23 1 ND 4
Dec-00 82.83 1 ND 4
Mar-01 73.81 1 ND 4
Jun-01 0 1 ND 4
Sep-01 0 1 ND 4
Dec-01 114.25 1 ND 4
Mar-02 0 1 ND 4
Jun-02 0 1 ND 4
Sep-02 0 1 ND 4
Dec-02 0 1 ND 4
Mar-03 0 1 ND 4
Jun-03 116.55 1 ND 4
Sep-03 0 1 ND 4
Dec-03 0 1 ND 4
Mar-04 0 1 ND 4
Jun-04 0 1 ND 4
Aug-04 0 1 ND 4
Dec-04 0 1 ND 4
Feb-05 89.59 1 ND 4
May-05 67.11 1 ND 4
Sep-05 2.14 1 ND 4

12/7/2005 1.51 1
2/17/2006 52.06 1
5/3/2006 199.76 1

9/26/2006 10.88 1

M-2MW11
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FIGURE 5-5A
Benzene Concentrations vs Time at M-2MW21
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FIGURE 5-5B
Chlorobenzene Concentrations vs Time at M-2MW21
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Date Benzene GWQC Chlorobenzene GWQC
Sep-00 2.98 1 46.86 4
Dec-00 4.69 1 62.09 4
Mar-01 2.14 1 48.65 4
Jun-01 2.04 1 41.06 4
Sep-01 3.11 1 42.08 4
Dec-01 2.12 1 30.1 4
Mar-02 2.69 1 49 4
Jun-02 3.4 1 49.87 4
Sep-02 2.66 1 56.87 4
Dec-02 2.03 1 47.85 4
Mar-03 1.09 1 26.03 4
Jun-03 1.33 1 29.42 4
Sep-03 0 1 7.59 4
Dec-03 2.04 1 36.85 4
Mar-04 0.99 1 20.3 4
Jun-04 1.22 1 27.13 4
Aug-04 1.32 1 32.05 4
Dec-04 1.56 1 27.84 4
Feb-05 1.34 1 31.78 4
May-05 1.46 1 30.02 4
Sep-05 3.87 1 49.64 4

12/7/2005 1.91 1 40.81 50
2/16/2006 0.57 1 12.33 50
5/4/2006 1.6 1 31.52 50

9/26/2006 0 1 19.43 50

M-2MW21
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FIGURE 5-6A
Benzene Concentrations vs Time at M-2MW23
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FIGURE 5-6B
Chlorobenzene Concentrations vs Time at M-2MW23
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Date Benzene GWQC Chlorobenzene GWQC
Sep-00 0 1 3.39 4
Dec-00 3.49 1 28.42 4
Mar-01 7.56 1 57.06 4
Jun-01 5.7 1 38.93 4
Sep-01 2.8 1 22.26 4
Dec-01 5.27 1 43.84 4
Mar-02 5.2 1 46.5 4
Jun-02 2.85 1 21.59 4
Sep-02 6.38 1 68.93 4
Dec-02 2.22 1 22.03 4
Mar-03 0 1 7.19 4
Jun-03 3.57 1 30.55 4
Sep-03 2.75 1 25.7 4
Dec-03 0.61 1 7.34 4
Mar-04 1.2 1 8.35 4
Jun-04 3.59 1 39.62 4
Aug-04 1.13 1 14.91 4
Dec-04 0.28 1 3.0 4
Feb-05 0.8 1 6.62 4
May-05 3.93 1 43.82 4
Sep-05 1.92 1 26.22 4

12/7/2005 1.17 1 15.10 50
2/16/2006 2.28 1 32.69 50
5/3/2006 1.37 1 18.89 50

9/26/2006 0.00 1 2.68 50

M-2MW23
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FIGURE 5-7A
Benzene Concentrations vs Time at M-2MW24
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Figure 5-7B
Chlorobenzene Concentrations vs Time at M-2MW24
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Date Benzene GWQC Chlorobenzene GWQC
Sep-00 3.28 1 9.92 4
Dec-00 3.86 1 10.65 4
Mar-01 2.85 1 8.3 4
Jun-01 1.54 1 5.68 4
Sep-01 1.93 1 6.38 4
Dec-01 2.14 1 6.76 4
Mar-02 3.79 1 11.37 4
Jun-02 3.56 1 11.95 4
Sep-02 2.65 1 8.49 4
Dec-02 2.22 1 8.66 4
Mar-03 1.72 1 5.05 4
Jun-03 2.27 1 7.37 4
Sep-03 2.09 1 5.49 4
Dec-03 1.89 1 6.09 4
Mar-04 0.78 1 2.08 4
Jun-04 0.97 1 3.77 4
Aug-04 0.56 1 2.42 4
Dec-04 1.67 1 6.71 4
Feb-05 2.05 1 6.93 4
May-05 1.48 1 5.7 4
Sep-05 1.99 1 5.84 4

12/7/2005 1.83 1 6.40 50
2/16/2006 2.11 1 6.33 50
5/4/2006 1.81 1 6.00 50

9/26/2006 1.31 1 4.07 50

M-2MW24
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Table 5-22
M-2MW22 Groundwater Sampling Results (FTMM-02)

Fort Monmouth, New Jersey

Round #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15
Date Collected 9/25/2000 12/26/2000 3/28/2001 6/26/2001 9/26/2001 12/20/2001 3/26/2002 6/19/2002 9/24/2002 12/30/2002 3/25/2003 6/9/2003 9/10/2003 12/3/2003

ANALYTE                  Lab ID 5744.04 5920.08 1601807 1621512 1645807 1667515 2016809 2038005 2067911 2090404 3013506 3027405 3058206 3078010

Benzene 1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chlorobenzene 4 ND ND ND ND ND ND ND ND ND ND ND 3.48 27.03 ND
TBA GWQC NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE
Tert-butyl Alcohol 100 389.61 779.33 404.19 437.62 804.15 784.06 597.69 496.34 236.70 355.30 188.07 315.47 ND 432.55

Criteria
VOCs



Table 5-22
M-2MW22 Groundwater Sampling Results (FTMM-02)

Fort Monmouth, New Jersey

#16 #17 #18 #19 #20 #21 #22
3/15/2004 6/24/2004 8/19/2004 12/7/2004 2/28/2005 5/23/2005 9/28/2005 12/6/2005 2/16/2006 5/4/2006 9/26/2006
4017505 4049017 4061111 4082209 5011511 5026708 5049209

ND ND ND ND ND ND ND
ND ND ND 0.30 0.45 ND ND
NLE NLE NLE NLE NLE NLE NLE 100 100 100 100

295.54 251.15 297.35 ND 131.31 215.18 163.74 149.98 156.65 270.18 159.15

µg/L
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The U.S. Army Corps of Engineers (USACE), Baltimore District, contracted Roy F. Weston, Inc. 

(WESTON@) to pedorrn a field investigation at Fort Monmouth, NJ. This investigation was 

conducted at two separate areas of Fort Monmouth, i.e., the Main Post and Charles 

Suspected hazardous waste sites were initially identified at Fort Monmouth in a report prepared 

by the U.S. Army Toxic and Hazardous Materials Agency (USATHA in 1980. IFhis report 

identified 37 sites with known or suspected waste materials on th 

subposts (Charles Wood and Evans Area). A background investigation was conducted of the 37 

sites and 8 additional sites that were identified by Fort onmouth and the New Jersey 

Department of Environmental Protection (NJDEP). WESTON'S recommendations were described 

in a report titled Investigation of Suspected Hazardous Waste Sites ar Fort 

Jersey. Additional investigations (including sampling and other field w 

at 22 of the sites on the Main Post and Charles Wood areas (WESTON, 1993). NJBE 

the re~ommendations on 20 April 1995. Additional investigations were also recommended at the 

Evans Area, but since the Evans Area will be closed, further investigations there will be 

completed under the Base Realignment and Closure (BRAC) program. 

This report presents the results of field investigation activities that were performed at 13 sites at 

the Main Post area and 8 sites at the Charles Wood area. Field investigation activities were 

performed between November 1994 and March 1995. The field investigation activities included 

surface geophysical investigations, sediment and surface-water sampling, transformer site 

sampling, surface and subsurface soil sampling, groundwater monitor well installation and 

sampling, and tidal monitoring. At one site in the Charles Wood area (CW-3) the presence of 

construction rubble prohibited sample collection as planned. The rubble was removed in June 

1995 and exploratory trenches are planned at this site. 

The geophysical investigations were performed between 29 November and 15 December 1994 

to delineate the landfill boundaries at Main Post areas 



Charles Wood area CW-3A. The sediment and surface-water samples were collected on 1 and 

2 December 1994 from locations along Parkers Creek on the Main Post and in a tributary to 

Wampum Brook on the Charles Wood site. The purpose of collecting the surface-water and 

sediment samples was to evaluate the potential impact of the areas of concern on sediment and 

surface water, and to confirm sample results collected as part of a previous investigation. The 

sampling of eight transformer areas at Main Post and three transformer areas at Charles Wood 

was conducted on 1 and 2 December 1994. The transformer area sampling consisted of 

collection of concrete chips and soil samples from area. potentially impacted by leaking 

transformers. 

Subsurface soil samples were collected as part of soil boring and monitor well installation 

program, which was conducted between 13 December 1994 and 23 January 1995. 

Soil borings were completed at the following Main Post sites: -16, M-18, and AOC-3; and at 

Charles Wood sites: CW-1, CW-2, CW-4, CW-5, CW-6, CW-9, and AOC-7. A total of 45 

shallow groundwater monitor wells were installed and developed at both the Main Post and 

Charles Wood areas. Additionally, at Landfill 8 (M-8), a total of 11 previously installed wells 

were abandoned because of suspect well integrity (six 4-in. diameter monitor wells and five 2-in. 

diameter piezorneters). 

Groundwater monitor wells were sampled twice. Both rounds of sampling were conducted in 

conjunction with a 72-hr tidal monitoring study to evaluate the effect of tidal fluctuations on 

water levels in site monitor wells. Round 1 tidal monitoring was performed on 30 January to 

3 February 1995, followed by round 1 of groundwater sampling on 13 to 22 February 1995. 

Round 2 tidal monitoring was performed on 20 to 24 March 1995, which was preceded by round 

2 groundwater sampling on 7 to 15 March 1995. Two existing monitor wells, one at site M-18 

ain Post, and one at site CW-6 on Charles Wood, were sampled for two rounds in 

1995. The two rounds of groundwater sampling were conducted within 30 days of each other 

as specified in the Technical Requirements for Site Remediation (NJAC 7:26) to provide for 

averaging the analytical results. 



The concentrations were then compared to the NJDEP criteria and then to maximum background 

concentrations. Background concentrations are based on sampling at on-site background locations 

and a review of Monmouth County data. 

The results of and recommendations for the investigated sites follow. 

M-2: Chlorobenzene concentrations were detected in all three wells indicating a potential - 
upgradient source. Other volatile organic compounds (VOCs) were detected in surface-water 

samples. Samples will be collected on a long-term basis from existing groundwater and surface- 

water sampling locations. 

M-3: Low chlorobenzene concentrations were detected in one downgradient well. No surface- - 
water concentrations exceeded NJDEP criteria and background. Samples will be collected on a 

long-term basis from existing groundwater and surface-water sampling locations. Additionally, 

a partially exposed drum was observed in the northeast corner of the site. The location of the 

exposed drum will be investigated by excavation. 

M-4: One pesticide compound was detected at a concentration just above the NJDEP - 
Groundwater Quality Criteria (GWQC) in the upgradient well in both the routine and duplicate 

samples. The pesticide was not detected in downgradient monitor wells. Existing monitor wells 

will be sampled on a long-term basis. 

M-5: Tetrachloroethene (PCE) was detected in the upgradient well. Existing monitor wells will - 
be sampled on a long-term basis. 

M-8: VOCs were detected in upgradient and downgradient wells. Existing monitor wells will - 
be sampled on a long-term basis. 



-12: Compounds of concern were not detected in groundwater samples collected at the site. 

Existing monitor wells will be sampled on a long-term basis. 

-14: No compounds of concern were detected in groundwater samples. Compounds of concern - 
were not detected in surface-water samples collected at the site. Existing monitor wells and 

surface-water sampling locations will be sampled on a long-term basis. 

M-15: Pesticides, lead, cadmium, and zinc were detected in soil samples collected near the water 
P 

tank. Paint chips and affected soil will be removed and confirnation samples will be collected 

following removal. 

M-16: Compounds of concern were not detected in the groundwater samples collected at the site. 

Pesticide concentrations were detected in soil samples collected around the former pesticide 

storage building. The contaminated soil will be excavated in conjunction with confirmatory 

sampling and the monitor well will be abandoned. 

M-18: Semivolatile organic compound (SVOC) concentrations were detected in soil samples - 
collected from one soil boring and pesticides were detected in groundwater samples from one 

monitor well. Geophysical results indicate an area where anomalous readings may indicate an 

underground storage tank (UST). Trenching will be performed at the suspected UST location and 

the SVOC-contaminated soil will be removed at the soil boring location. Additionally, the 

monitor wells will be sampled on a long-term basis. 

AOC-3: : No compounds of concern were 

identified in soil brings and sediment samples. No additional action will be taken. 

S R  he-1941 Sanitary Treatment Plant: Metals were detected in a sediment sample at the - 
outfall of the pre-1941 sanitary treatment plant (STP). No further action will be taken because 

access to the site is restricted. 

Transformgs-Main Post: Polychlorinated biphenyl (PCB) levels in stained concrete were 

found to exceed PlJDEP criteria in three indoor vaults. PCBs were also detected above applicable 



soil standards in the soil beneath one pole-mounted transformer near Building 292. Since the 

indoor vaults are normally locked and access is restricted, remedial work will be performed when 

the transformers are removed from service and the stained areas are made accessible. In addition, 

the soil beneath the former location of the pole-mounted transformer will be resampled to 

determine the extent of contamination. 

0 8 D  AREA 

CW-1: Compounds of concern were not detected in soil samples. VOC concentrations were 

detected in groundwater samples from three of the four wells. The extent of VOC concentrations 

in groundwater d l  be investigated by soil-gas survey techniques. The results of the soil-gas 

survey will be used to locate two additional monitor wells. The new and existing wells will be 

sampled on a long-term basis. 

CW-2: PCB concentrations were detected slightly above the NJDEP Soil Cleanup Criteria (SCC) 

in one sample from the 7- to 9-ft interval. VOC concentrations were detected in one well in one 

of the two sampling rounds. The extent of VOC concentrations in groundwater will be 

investigated by soil-gas survey techniques. The results of the soil-gas survey will be used to 

locate two additional monitor wells. The new and existing wells will be sampled on a long-term 

basis. 

CW-3: Investigation activities were not conducted as part of this investigation because of 

construction rubble that was present at the site during the field effort, which prohibited sample 

collection as planned. The rubble was removed in June 1995, and exploratory trenches are 

planned to determine if any subsurface debris or soil staining is present. 

CW-3A: The results of the geophysical surveys indicated possible buried material at two areas. 

Exploratory trenching will be conducted at each area to evaluate the nature of the geophysical 

anomaly. 



CW-4: Lead was detected in one soil sample exceeding background concentrations and the 

JDEP SCC. Impacted soils will be removed and confirmation samples will be collected at the 

base of the excavation. 

CW-5: No compounds of concern were identified in soil and sediment samples. No further 

action will be taken. 

C,W-6: Dieldrin and cadmium were detected in separate soil samples above NJDEP SCC and 

site background concentrations. The average concentrations of dieldrin and cadmium in surface 

soil samples collected at C -6 and CW-9 do not exceed the NJDEP criteria. Benzene was 

detected in one monitor well. The existing monitor wells will be sampled on a long-term basis. 

CW-9: The average concentration of cadmium in surface soil samples at CW-6 and CW-9 does - 
not exceed the NJDEP criteria. No further action will be taken at this site. 

AOC-7: No compounds of concern were identified in soil samples. No further action will be 

taken at this site. 

PCB Transformers--Charles Wood: PCBs were detected above NJDEP criteria in soil samples 

taken near the former location of a transformer pad (see Figure 4.3-18). The contaminated soil 

will be removed in conjunction with confirmatory sampling. 

Section 1 of this report is the Introduction and describes project objectives, facility information, 

site descriptions, sampling strategy, and site history. Section 2, Environmental Setting, 

summarizes environmental conditions such as climate, topography, surface-water drainage, soils, 

geology, hydrogeology, vegetation, and wildlife. Section 3, Investigation Activities, describes 

the procedures and methodologies used for the various site investigation activities. Section 4 

summarizes the results of the investigation. Section 5 documents the data quality objectives 

0s)  and quality control ( ) procedures. Seclion 6 presents site-specific conclusions and 

recommendations. Field investigation data are presented in the appendices. Ground-penetrating 



radar (GPR) profiles are contained in a separate volume (Appendix F), and are available upon 

request. 





The objectives of this investigation are as follows: 

o Perform site investigations to determine if contamination exists, and, if present, 
to evaluate the extent and degree of contamination at the 22 sites (presented in 
Figure 1.1-1). These sites were originally identified as potential hazardous waste 
sites in the Installation Assessment (M) (US 

Evaluate the results of the investigation and compare with the following criteria: 

- New Jersey Soil Cleanup Guidance Criteria, 3 February 1994, and winter 
1995. 

- NJDEP Groundwater Quality Standards, February 1993. 

- NJDEP Surface-Water Quality Standard, December 1993. 

- Cleanup Standard for Contaminated Sites, New Jersey Administrative Code 
7:26D (proposed and withdrawn). 

- NJDEP Sediment Quality Standards, 1991, or rnarine/esbarine biological 
effects screening levels (Long et aL, 1995). 

@ Recommend one of four alternatives for each site: 

I. No additional investigation or remediation is required. 

2. Additional field investigations are necessary. 

3. Conduct long-term groundwater andor surface-water monitoring. 

4. Sufficient daia exist to proceed with remedial design and interim or final 
remedial action. 

Refer to the Executive Summary for background information regarding this effori. 



WIESTON performed the investigation activities as set forth in the U.S. Army Corps of Engineers 

(USACE) Scopes of Work dated 10 August 1994 for Charles Wood and 12 August 1994 for 

ain Post. Site investigation activities included: 

@ Planning documents preparation: 

- Chemical Data Acquisition Plan and Field Sampling Plan (CDAPFSP). 
- Safety, Health and Emergency Response Plan (SHEW). 

te Field investigations: 

- Geophysical investigation. 
- Sediment sampling. 
- Surface-water sampling. 
- Surface and subsurface soil sampling. 
- Transformer site sampling. 
- Groundwater well installation and sampling. 
- Tidal monitoring. 

@ Report preparation: 

- Draft and final site investigation reports. 

Fort Monrnouth is a government-owned, government-operated (GOGO) military installation that 

provides command, administrative, and logistical support for Headqwu-ters, U.S. Army 

Cornmunicafions and Electronics Command (CECOM). 

Fort Monmouth is located in the central-eastern portion of New Jersey in Monmouth County (see 

Figure 1.1-1). The installation contains two subposts (Charles Wood Area and Evans Area), in 

addition to the Main Post, which are located within a 12-mile radius of the Main Post. 

Descriptions of the a h  Post and Charles Wood are presented in the subsections that follow. 
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The Evans Area will be handled under the Base Realignment and Closure (BRA@) Program and 

will not be discussed in this report. 

The Main Post (Figure 1.1-1) encompasses an area of approximately 630 acres and is bounded 

by State Highway 35 to the west, Parkers Creek and Lafetra Creek to the north, the New Jersey 

Transit Railroad to the east, and a residential neighborhood to the south. T%e Main Post provides 

supporting administrative, training, and housing hnctions as well as many of the community 

facilities for Fort Monmouth. 

The Charles Wood Area (Figure 1.1-I), is composed of approximately 511 acres, and is located 

1 mile west of the Main Post and is bounded by Tinton Avenue to the north, residential 

development and Pine Brook Road to the south, and the Garden State Parkway to the west. This 

area is used primarily for research and development (R&D), and testing, and provides the greatest 

number of housing units available on-post. 

1.23 Mission Statement 

The primary mission of Fort Monmouth is to provide command, administrative, and logistical 

support for Headquarters, CECOM. CECOM is a major subordinate command of the U.S. Army 

Materiel Command (AMC) and is the host tenant. The support provided is used by tenant 

activities in the performance of R&D, procurement, and production of prototype electronic 

communication material for use by the U.S. Anned Forces. 

The major tenant activities to which Headquarters, CECOM is the host tenant include: 

U.S. b y  Laboratory Command (LABCOM) 

@ U.S. Army Aviation Research and Development Activity (AVRADA) 



U.S. Army Information System Management Agency (ISMA) 

Joint Tactical Communications Office (TRI-TAC) 

U.S. Army Chaplain Board 

U.S. Army Chaplain Center and School (USACHCS) 

U.S. Army Military Preparatory School (USAMPS) 

U.S. Army Medical Department Activities (MEDDAC) 

U.S. Army Dental Activity (DENTAC) 

U.S. Army Audit Agency 

Small Business Administration (SBA) 

U.S. Arrny Information Systems Command (ISC) 

U.S. Arrny Special Security Detachment 

902nd Military Intelligence Group 

U. S . Army Criminal Investigation Command 

U.S. Army Commissary 

U.S. Army Newark District Remiting Command 

U.S. Arrny Corps of Engineers (USACE), New York District 

Defense Contract Administration Services Management Area, Springfield District 

Defense Investigation Services @IS) 

Defense Contract Audit Agency (DCAA) 

5 13 th Military Intelligence Brigade 

Joint Interface Test Force 

535th Engineer Detachment 

54th Ordnance Detachment 



This subsection presents a history of Fort Monmouth with emphasis on environmentally 

significant activities. The subsection is based primarily on the books, A Concise History of Fort 

Monmouth, New Jersey, and Fort Monmuuth History and Place Names, 191 7-1 959. 

The Main Post of Fort Monmouth was established on 17 June 1917 as Camp Little Silver. The 

site of the Main Post had formerly been a horse racetrack, but the track had not been used since 

1890. The name of the Camp was changed after 3 months to Camp Alfred Vail. The initial 

mission of the Camp was to train Signal Corps operators for service in World War I. In the first 

19 months of the Camp's existence, 129 semipermanent structures were built, a tent camp was 

established on the site of a former swamp, and a parade ground was established on the site of 

a former marsh. A radio laboratory and an aixfield were developed in 1918. After the war, 

Camp Vail was designated as the site of the Signal Corps School, the only training area for 

Signal Corpsmen in the country. All but four of the World War I structures were demolished 

by 1924. 

In 1925 the facility became a permanent post and its name was changed to Fort Monmouth. The 

primary mission of Fort Monmouth continued to be Signal Corps braining and electronics 

research. In 1934 the laboratory was consolidated in a new building, Squier Laboratory (Building 

283), and research on radios and radar continued. During World War 11, the pace of training 

increased tremendously at Fort Monmouth. The expanded laboratory effort was accomplished 

by starting laboratories at other Army facilities. Squier Laboratory continued to be the principal 

laboratory on Main Post until 1954, after which laboratory operations moved to Charles Wood. 

In 1955 and 1956, 72 World War 11 wooden structures were demolished to accomodate 

permanent structures. These new buildings were used for residential, administration, commercial, 

and recreational purposes. A small number of additional administmtive buildings were 

constructed during the 1970s and 1980s. 

Camp Charles Wood was purchased in 1941 by the U.S. Army and opened in 1942. The eastern 

half of the property was formerly a golf course, and the western half was residential and 



farmland. During World 

shelters were constructed 

War 11, the Camp was used for training Signal Corpsmen. Antenna 

on 26.5 acres of land and used by the Signal Corps Laboratory for 

R&D purposes. This operation was placed under the command of the Anny Air Force until 

1951, when the operation moved to another post. Signal Corps training ceased after World 

War II. 

A new R&D laboratory, the Hexagon (Building 2700), was completed in 1954. Research 

activities that had formerly been conducted at Squier Laboratory on the ain Post, and some 

activities from the Evans Area, were transferred to Charles Wood. The laboratory continued to 

develop electronic equipment. A large amount of residential housing was built from 1953 to 

1970. In 1956, 90 World War 1l wooden structures were razed. The Pulse Power Laboratory 

was built in the early 1980s. 

The document, A Concise History of Fort Monmouth, New Jersey, describes a number of R&D 

activities that were performed by the laboratories at Fort Monmouth. The document does not 

generally say where these activities wereconducted. A partial list of research activities that were 

conducted in the Fort Monmouth laboratories includes: 

Radios, including vacuum tubes. 
Radar. 
Field TV cameras. 
Radiation dosimeters. 
Satellite instrumentation. 
Solar batteries. 
Laser communication, range-finding, and relay devices. 

icroelec tronics. 
Night vision devices. 
Defibrillator pacemakers. 
Lithium batteries. 





The temperate-humid climate of Monmouth County, NJ, is characteristic of the temperate zone 

of the Mid-Atlantic states. The mean annual temperature for Monmouth County is 53 OF; the 

summers are generally w m ,  with an average temperature of 72 O F  and a maximum temperature 

of 103 OF, recorded in July 1954. Winters are moderate, with an average temperature of 33 OF. 

The winter temperatures rarely drop below 0 O F ,  although the lowest recorded temperature was 

-8 OF, recorded at Freehold, NJ in February 1961 (Jablonski and Baumley, 1989). 

Precipitation in onmouth County averages 45.18 inches per year; slightly more than half the 

total annual precipitation falls between April and September (Jablonski and Baumley, 1989). 

Thunderstorms generally occur in the summer and may combine high winds with heavy rainfall. 

Heavy rains have occurred in connection with hurricanes or tropical stonns that move northward 

along the Mid-Atlantic coast, Snow has fallen in Monmouth County in every month between 

October and April. The average seasonal snowfall. is 25 inches, with the greatest amounts falling 

in December, January, and February (Jablonski and Baumley, 1989). 

The land surface at the Main Post is relatively flat and ranges in elevation from 4 ft above mean 

sea IeveI (msl) in the east at Oceanport Creek to 32 ft msl at the western end of tlae post, near 

Highway 35. The eastern half of the post is generally 10 fi msl in elevation. The greatest 

elevation is at Landfill 8, located on Parkers Creek, and along Lafetra Creek, Mill Creek, and 

Husky Brook. 



At Charles Wood the land surface slopes from 72 ft msl in the southwest, to 20 ft msl at the 

eastern end of the golf course. In general, the southwestern comer of Charles Wood is gently 

rolling and has the greatest relief. 

Surface-water runoff from the western part of the Main Post flows into Lafetra Creek to the north 

Creek to the south. The names of streams indicated on U.S. y site maps are 

used in this report. The USGS map (Figure 1.1-1) shows Lafetra Creek as Parkers Creek Branch 

Greek as Wampum Brook. Both Mill Creek and Lafetra Creek originate off-post. Mill 

Creek flows a10 the southern boundary of Main Post until it turns north just past the Auto 

reek is channelized and flows past several landfills. Lafetra Creek forms the 

northern boundary of the Main Post and joins Creek to form Parkers Creek. Parkers Creek 

flows eastward along the northern boundary and joins Oceanport Creek east of the post. Most 

of Parkers Creek, Eafetra Creek, and Mill Creek are tidally influenced. 

Husky Brook originates off-post and, shortly after it flows onto the post, enters Husky Brook 

Lake. Surface-water drainage from the southern half of the post flows into Husky 

rook Lake through a series of drainage ditches and outfdls. rook exits Husky 

Brook Lake and flows into Oceanport Creek, which forms the southern boundary of the eastern 

post area. Oceanport Creek and Husky Brook are tidally influenced below Husky Brook Lake. 

The U.S. Fish and Wildlife Senrice ( S )  National Wetland Inventory Lo 

maps indicated the presence of wetlands at the Main Post (Figure 2.3-1). 

Creeks are classified as estuarine intertidal aquatic beds. The area of 

of Building 294 and the part of Oceanport CreekMusky Brook west of Murray Drive and east 

of Building 551 are classified as estuarine intertidal emergent wetlands. Eafetra Creek and 
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Mill Creek are classified as riverine lower perennial open wate o m  bottom. Husky Brook 

Lake is classified as  palustrine open waterh 

The Charles Wood area is drained principally by two unnamed tributaries of Wampum Brook; 

one tributary flows eastward through the center of the camp, and the other flows along the 

southern boundary (Figure 1.1-1). East of Charles Wood, Wampum Brook is joined by several 

other unnamed tributaries before it becomes Wampum M e .  Wampum Lake discharges into 

Creek, which flows through Main Post. Some runoff from the northwestern part of the golf 

course flows into Met ra  Creek, which is located just north of Tinton Avenue. 

At Charles Wood, several wetland areas were identified on the S National Wetland Inventory 

Long Branch quadrangle map (Figure 2.3-1). The lake on the golf course is classified as 

palustrine open waterlunknown bottom. Several areas along the unnamed tributaries to Wampum 

Brook are classified palustrine forested wetland, broad-leaved deciduous. 

According to the onmouth County Soil Survey (NCSS) (Jablonski and aumley, 1983), much 

of the Main Post is covered by urban land (developed land with disturbed soils). The following 

soil series and classification units are mapped in the Main Post area: 

(I Downer sandy loam, 2 to 5% slopes 
ka FrB Freehold sandy loam, 2 to 5% slopes 
@ FUB Freehold sandy loam - urban lmd complex, 0 to 10% slopes 
@ IN Humaquepts, frequently flooded 
@ KvA Kresson lorn,  0 to 5% slopes 
e UA Udorthents, smoothed 
@ UD Udorthents - urban land complex, 0 to 3% slopes 



Figure 2.4-1 illustrates the distribution of these soil series. The Unified Soil Classification (USC) 

descriptors are shown in parentheses. 

Downer series soils are well-drained soils found on uplands and terraces. These soils formed in 

acid, silty coastal plain sediments. The upper 10 inches are a very friable dark brown sandy 

loam, which has fine and medium roots and 2% pebbles (sandy silt: S . The subsoil is 16 

inches of strong brown sandy loam with faint clay in bridges between grains, fine and medium 

roots, and 10% pebbles (sandy silt to sandy clay: SM to SC). Tke substratum is a strong brown 

gravelly lomy sand with 35% pebbles, which is strongly acidic (sandy silt to sandy clay to 

poorly graded sand: S , SC, SP). Permeability is moderate or moderately rapid in the subsoil 

and moderately rapid in the substratum, and as a result runoff is slow. The available water 

capacity is moderate. The seasonal high water table is at a depth of greater than 6 feet. The 

Downer series is represented on-site by the Downer sandy loam, 2 to 5% slopes (DoB). Downer 

soils are classified as nonhydris (Jablonski and Baurnley, 1989). 

Freehold soils are well-drained soils that formed in acid, loamy, coastal plain sediments that, by 

volume, are 1 to 10% glauconite and are found on uplands. The surface layer is a 9-in, thick, 

dark yellowish-brown sandy loam (sandy silt, sandy clay, silt, clay: SM, S , ML, CE). The 

subsoil is 26 inches thick. The upper 16 inches of the subsoil are dark brown sandy loam and 

sandy clay loam with some glauconite. The lower 10 Fnches are brown sandy loam with 

substratum is yellowish-brown loamy sand with much glauconite to a depth of 

70 inches (sandy silt: 9: ). Permeability is moderate in the subsoil and moderate or moderately 

rapid in the subs and surface runoff is medium. The available water capacity is high. Two 

Freehold soils are found at Main Post: Freehold sandy loam, 2 to 5% slopes (FrB), and the 

Freehold sandy loam - urban land complex, with 0 to 10% slopes B). Urban land consists 

of areas covered by impermeable surfaces, such as buildings, roads, and parking lots. The FUB 

soils were mapped as a complex because Freehold soils and urban land are found in an intricate 

pattern that made it impractical to map the Freehold soil separately. Freehold soils are classified 

as nonhydric (Jablonski and Baumley, 1989). 





Humaquept soils are somewhat poorly to very poorly drained soils formed in stratified, sandy, 

or loamy sediments of fluvial origin. These soils are located on the flood plain and are subject 

to flooding several times a year. Humaquept soils are nearly always hydric. These soils differ 

in stratification from place-to-place. Typically, the surface layer and subsoil consist of stratified 

layers of sandy loam, loam, and silt loam (sandy silt, silt: SM, I\%). The substratum consists 

of stratified layers of loamy sand, sandy loam, loam, and silt loam (sandy silt, silty clay, poorly 

graded sand: SM, SC, SP). In some areas, the stratified layers are gravelly or mucky. 

Permeability is moderate or moderately rapid in the subsoil and the substratum, and as a result 

runoff is slow. The available water capacity is high. The apparent seasonal. high water table is 

between the surface and 1.5 feet. Organic matter varies from low to high. The soil is subject 

to frequent flooding in the early spring and during heavy rainfall (Jablonski and Baumley, 1989). 

The Kresson l o r n  is a nearly level to gently sloping, somewhat poorly drained, soil found on low 

divides and in depressions. The surface layer is dark brown loam, 9 inches thick (silty clay, 

sandy silt, sandy clay: CL, SM, SC). The first 22 inches of the subsoil are mottled olive-brown 

I clay loam, and below that is a mottled olive-gray clay to a depth of 40 inches. The substratum 

is mottled, dark grayish-brown stratified sandy loam and sandy clay loam to a depth of 60 inches 

or more. The permeability of this soil is slow in the subsoil and the substratum. The available 

water capacity is high. The perched seasonal high water table is at a depth of 1 to 1.5 feet from 

December to May. Runoff is slow to medium. Organic content is moderate. The soil on-site 

is found in areas with 2 to 5% slopes (Jablonski and Baumley, 1989). 

Udorthent soils have been altered by excavating or filling (Jablonski and Baumley, 1989). In 

filled areas, these soils consist of loamy material that is more than 20 in. thick. Filled areas 

include flood plains, tidal marshes, and areas with moderately well-drained to very poorly drained 

soils. Some Udorthent soils contain concrete, asphalt, metal, or glass. Two Udorthent soils are 

found at Main Post: Udorthents, smoothed (UA), which may also include old sand and gravel 

pits that have been smoothed or filled in, and Udorthents - urban land complex, with 0 to 3% 

slopes (UD). 



The Monmouih County Soil Survey (Jablonski and Baumley, 1989) identified nine soil types at 

Charles Wood (Figure 2.4-1) as follows: 

At 
EvB 
FrB 
PUB 
m 
HUA 
BT 
Sn 
rn 

Atsion sand 
Evesboro sand, 2 to 5% slopes 
Freehold sandy loam, 2 to 5% slopes 
Freehold sandy loam - urban land complex, 0 to 10% slopes 
Holmdel sandy loam, 0 to 2% slopes 
Holmdel sandy loam - urban land complex, 0 to 5% slopes 
Pits, sand, and gravel 
Shrewsbury sandy loam 
Udorthents - urban land complex, 0 to 3% slopes 

Freehold and Udorthents soils were previously discussed in Subsection 2.4.1 and are not 

discussed in this subsection. 

The Atsion sand is a nearly level, poorly drained, soil found in depressional areas and on broad 

flats. The uppermost 2 inches are matted, partly decomposed organic material and roots with 6 

inches of black sand below. The subsurface layer is a 14-in. thick grayish-brown sand (sandy 

silt to poorly graded sand: SM, SP). The subsoil is a dark reddish-brown loamy sand, 18 in. 

thick, with approximately 10 inches of mottled brown sand in the lower layer (sandy silt, sandy 

clay to poorly graded sand: SM, SC, SP). The substratum is a mottled yellowish-brown fine sand 

to a depth of at least 60 inches. Permeability is moderately rapid or rapid in the subsoil and 

rapid in the substratum. The available water capacity is low. Between November and June the 

seasonal high water table ranges from the surface to 1 foot (Jablonski and Baumley, 1989). 

Evesboro soils are excessively drained soils that developed in acid, sandy, coastal plain sediments 

located on uplands. These soils have a 4-in. surface layer where the upper 2 inches are matted 

decomposed organic matter with 2 inches of grayish-brown sand in the lower layer. The 

subsurface layer is 5 inches of yellowish-brown sand (poorly graded sand to silty sand: SP, SM). 

The subsoil and substratum are yellowish-brown sand (poorly to well graded sand: SP, SW). 

Permeability is rapid in the subsoil and substratum. The available water capacity is low. The 



seasonal high water table is at a depth of more than 6 feet. Runoff is slow, At Charles Wood, 

Evesboro soils are represented by the Evesboro sand with 2 to 5% slopes (EvB) (Jablonski and 

Baumley, 1989). 

Holmdel soils are level, moderately well-drained to somewhat poorly drained soils found in 

depressions and on low divides. The surface layer is a 12-in. thick dark grayish-brown sandy 

loam. (silty sand, sandy silt, sandy clay, clay, silt: SM, SC, CL, ML). The subs02 has two layers: 

the upper is a yellowish-brown sandy loam, 12-in. thick, and the lower layer is mottled 

yellowish-brown sandy clay loam to a depth of 38 inches. The substratum is mottled, yellowish- 

brown and light olive-brown sand and sandy loam to a depth of at least 60 inches (poorly graded 

sand, clayey sand: SP, SC). Permeability is moderate in the subsoil and the substratum, and the 

available water capacity is high. The seasonal high water table ranges from 1.5 to 4 feet between 

December and May. Runoff is slow. Two Holmdel soils are found at Charles Wood: the 

Hohdel. sandy loam, 0 to 2% slopes (HnA), and the Holmdel sandy loam - urban land 

complex, with 0 to 5% slopes (HUA) (Jablonski and Baurnley, 1989). 

Soils classified as Pits, sand and gravel, have been excavated for sand md gravel. These areas 

are sand with varying amounts of gravel. The properties of these soils vary from place-to-place 

(Jablonski and Baumley, 1989). 

The Shrewsbury sandy loam is a level poorly drained soil found in depressions, along 

drainageways, and on broad flats. The first inch is dark reddish-brown matted, partly 

decomposed organic material and roots with 8 inches of black sandy loam below. The subsurface 

layer is a 4-in. thick dark gray sandy loam (sandy silt, sandy clay, silt, clay: SM, SC, ML, CE). 

The subsoil has a 9-in. thick mottled grayish-brown sandy clay loam and 9 inches of mottled 

olive-gray sandy clay loam. The substratum is a mottled dark greenish-gray loamy sand (poorly 

graded sand, silty sand: SP, SM). Permeability is moderately slow or moderate in the subsoil 

and moderately rapid or rapid in the substratum, and the available water capacity is high. Tfie 

seasonal high water table is between the surface and a depth of 1 foot from October to June. 

Runoff is slow and water ponds on the surface (Jablonslu and Baumley, 1989). 



Monmouth County lies within the New Jersey section of the Atlantic Coastal Plain physiographic 

province. Main Post and Charles Wood are located in the Outer Coastal Plain subprovince, or 

the Outer Lowlands. 

In general, New Jersey Coastal Plain formations consist of a seaward-dipping wedge of 

unconsolidated deposits of clay, silt, sand, and gravel. These formations iypically strike 

northeast-southwest with a dip ranging from 10 to 60 feet per mile and were deposited on 

Precambrian and lower Paleozoic rocks (Zapecza, 1989). Coastal Plain sediments, predominantly 

derived from deltaic, shallow marine, and continental shelf environments, date from the 

Cretaceous through the Quaternary Periods. The mineralogy ranges from quartz to glauconite. 

The formations record several major transgressive/regressive cycles and contain units that are 

generally thicker to the southeast and reflect a deeper water environment. More than 20 regional 

geologic units are present within the sediments of the Coastal Plain (Table 2.5-1). Regressive, 

upward-coarsening deposits are usually aquifers (e-g., Englishtown and Kirkwood Formations, 

and the Cohansey Sand), while the transgressive deposits act as confining units (e.g., the 

Merchantville, Marshalltown, and Navesink Formations). The thicknesses of these units vary 

greatly (i-e., from several feet to several hundred feet). The Coastal Plain deposits thicken to the 

southeast from 0 foot at the Fall Line to greater than 6,500 feet in Cape May County (Brown and 

apecza, 1990). 

Based on the regional geologic map (Jablonski, 1968), the Cretaceous Age Red Bank and Tinton 

Sands outcrop at the Main Post. The Red Bank sand conformably overlies the Navesink 

Formation and dips to the southeast at a slope of 35 feet per mile. The upper member of the Red 

Bank sand (Shrewsbury) is a yellowish-gray to reddish-brown clayey, medium- to coarse-grained 

sand that contains abundant rock fragments, minor mica, and glauconite (Jablonski, 1968). The 



Ta Geologic and Hydrogeologic Units in the New Jersey Coastal Plain 

Series - 
iolocent 

- 
Veistacen 
- 
M~ocene 

- 
Eocene 

System - 
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Unit 
P 

Alluvlal deposrt: 
Beach sand 
and gravel 

Cape May 
Format~on 
Pensauken 
Format~on 
Br~dgeton 
Format~on 
Beacon Hill 
Gravel 
Cohansey Sand 

K~rkwood 
Formatron 

Pmey Po~nt 
Formation 

Shark R~ver 
Formation 
Manasquan 
Formation 

Vincentown 
Forrnat~on 

Hydrogeologic 
Unit 

Undifferentiated 

Lithology 
Sand, srlt, and black mud 
Sand, quartz, light-colored, medium- to coarse-gramed, pebbly 

Surhc~al mater~al, often hydraulically connectel 
to underlaymg aqu~fers Locally some un~ts 
may act as confln~ng beds Thcker sands 
are capable of yield~ng large quant~tles of wate 

Tertiary Sand, quark?, light-colored, heterogeneous, clayey, pebbly 

Kirkwood-Cohanse] 
aquifer system 

A major aquifer system. Groundwater occurs 
generally under water-table cond~trons. 

Gravel, quartz, light-colored, sandy 

Sand, quartz, light-colored, medium- to coarse-grained. 
pebbly; local clay beds 

Sand, quartz, gray and tan, very fine to medium-grained. 
micaceous, and dark-colored diatomaceous clay 

Confining bed 

Rio Grande w-b - - - - - - - 
Confining bed 

Atlantic City 
800-foot sand 

lbck  dlatomaR00~ cby bed occurs along coast 
and for a short distance tpand. A Min water- 
bearrng sand occurs with~n the middle of th~s uni 

A major aquifer along the coast. 

Allowav Clav Member or esuivalent. 

Sand, quartz, and glauconite, fine- to coarse-grained Yields moderate quantities of water locally 

Poorly permeable sediments. Clay, s~lty and sandy, glauconitic, green, gray, and brown, 
fine-grained quartz sand 

Sand, quark, gray and green, f ine  to coarse-grained. 
glauconitic, and brown, clayey, very fossiliferous, gtauconite 
and quartz calcaren~te 
Sand, clayey, glauconit~c, dark green, fine- to coarse-grained 

Yields small to moderate quantities of water in 
and near its outcrop area. 

Poorly permeable sediments. 
Homerstown 
Sand 

upper 
retaceou, 

- 
Lower 

retaceou 

Tinton Sand 

Red Bank Sand 

Navesink 
Formation 
Mount Laurel 
Sand 

Wenonah 
Formation 

Sand, quartz, and glauconite, brown and gray, fine- to 
coarse-grained, clayey. micaceous 

----- 
I Red Bank Sanc 
I - ----- 

Yields small quantities of water in and near its 
outcrop area. 

Poorly permeable sediments. Sand, clavev, sllty, qlaucon~t~c, green and black, med~um- to 
coarse-giained - - 
Sand, quarh, brown and gray, fine- to coarse-grained, sl~ghtly 
slauconitic Wenonah-Mount 

Laurel aquifer 
A major aquifer. 

Sand, ve'y fine to fine-grained, gray and brown, silty, slightly 
glaucon~tx 

Clay, silty, dark greenish-gray, glauconitic quartz sand Manhaltiown- 
Wenonah confining bec 

Englishtown aquifer 
system 
Merchantville 
Woodbury 
confining bed 

A leaky confining bed. Marshalttown 
Formation 
Englishtown 
Formation 

Sand, quartz, tan and gray, fine- to medium-grained; local clay A maior aquifer. Two sand units in Monmouth 
and Ocean Count~es. 
A major confining bed. Locally the Merchantville 
Formation may contain a thin water-bearing sand. 

beds 
Clay, gray and black, micaceous srlt 

Clay, glauconitic, micaceous, gray and black; locally very fine- 
grained quartz and glauconit~c sand 

Sand, quartz, light-gray, fine- to coarse-grained; local beds of 
dark-gray lignitic clay 

Woodbury Clay 

Merchantville 
Formation 

Magothy 
Formation 

Raritan 
Formation 

Potomac 
Group 

Bedrock 

A major aquifer system. In the northern Coastal 
Plain, the upper aquifer is equivalent to the Old 
Bridge aquifer and the middle aquifer is the 
equivalent of the Farrington aquifer. 

Upper aquife~ 

Lower asuife 

Sand, quartz, I~ght-gray, fine- to coarse-grained; pebbly, 
arkosic, red, white, and variegated clay 
- -  

Alternat~ng clay. %It, sand, and gravel 

Precambrian and lower Paleozoic crystalline rocks, metamor- 
phic schist and gnelss; locally Triassic basaft, sandstone, and 
shale and Jurassic diabase 

Bedrock conf~ning 
bed 

No wells obtain water from these consolidated 
rocks, except along the Fall Line. 

Adapted frarn Zapecza, 1989 



lower member (Sandy Hook) is a dark gray to black medium- to fine-grained sand with abundant 

clay, mica, and glauconite. 

The Tinton sand conformably overlies the Red Bank sand and ranges from a clayey medium- to 

very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand. The 

color varies from dark yellowish-orange or light brown to moderate brown, and from light olive 

to grayish olive. Glauconite may constitute 60 to 80% of the sand fraction in the upper part of 

the unit (Minard, 1969). The upper part of the Tinton sand is often highly oxidized and iron- 

oxide encrusted (Minard, 1969). 

Both the Tinton sand and the Hornerstown sand (or marl) crop out at Charles Wood. The 

Hornerstown unconfomably overlies the Tinton sand and is a dusky-green to grayish-olive or 

grayish-olive-green clayey glauconitic sand that may oxidize to moderate reddish-brown and 

dusky red. The: percentage of quartz sand ranges from a few percent to 30%. Approximately 

half of this formation is composed of silt and clay. 

The Kirkwood Fonnation (part of the Kirkwood-Cohansey system) crops out southeast of the 

Main Post and dips to the southeast at a slope of 20 feet per mile (Jablonski, 1968). The 

Kirkwood Formation consists of alternating layers of sand and clay. The upper unit is a light 

gray to yellowish-brown fine-grained quartz sand with quartz nodules and small pebbles. The 

lower unit is a brown silt in Monmouth County (Jablonski, 1968). 

Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region (Meisler 

et al., 1988). This groundwater region is underlain by undeformed unconsolidated to 

semiconsolidated sedimentary deposits. The chemistry of the water near the surface is variable 

with low dissolved solids and high iron concentrations. The water chemistry in areas underlain 

by glauconitic sediments (such as the Red Bank and Tinton sands) is dominated by calcium, 

magnesium, and iron. The sediments in the area of Fort Monmouth were deposited in fluvial- 

deltaic to nearshore environments. 



The water table aquifer at the Main Post area is identified as part of the "composite confining 

units," or minor aquifers. The minor aquifers include the Navesink Formation, the Red Bank 

sand, Tinton sand, Hornerstown sand, Vincentown Formation, the Manasquan Formation, Shark 

River Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation. 

According to Jablonski (1968), wells drilled in the Red Bank and Tinton sands produce from 2 

to 25 gallons per minute (gpm). Water in these upper hydrogeologic units is typically 

encountered at shallow depths (2  to 9 ft bgs). However, domestic wells are generally screened 

deeper in these upper hydrogeologic units. ']The shallow water table conditions in the Tinton and 

Red Bank sands, and the similar composition of these sands within the Mirkwood Formation, 

suggest that the Tinton-Red Bank-Kirkwood sequence forms a single, laterally continuous aquifer. 

Some well owners have reported acidic water that requires treatment to remove iron. Water in 

this water table aquifer will flow east toward the Atlantic Ocean. Local topography (stream 

valleys, etc.) will tend to deflect the flow toward local depressions. 

Because of the high silt and clay content, the Momerstown sand most likely serves as an aquitard 

or aquiclude rather than as an aquifer. Jablonski (1968) reports that localized areas may yield 

enough water for domestic use. 

The information in this subsection was originally reported in the Installation Assessment (IA) 

(USA A, 1980). Information on vegetation and wildlife of the Evans Area is not discussed 

in this document, but is presented in the IA. 

The Fort Monmouth complex (Main Post and Charles Wood areas) lies within the outer Atlantic 

Coastal Plain, a region characterized by salt marsh wetlands. Both areas of Fort Monmouth have 

flood plain salt marshes along or within their boundaries. The ecosystem includes marsh grasses 

(Phragmites, Spartina, Distichlis, and Scerpus), small mammals, reptiles, amphibians, and 

migratory waterfowl. Parkers Creek is an ecologically unique area proximal to Fort Monmouth 

and its subposts. It is designated as a wildlife habitat bordering the Main Post. 



Tables 2.7-1 through 2.7-4 were adapted from Appendix B of the LA report, Appendix B of the 

IA report also contains a list of vegetation and wildlife found during a survey of the Naval 

Weapons Station Earle, located approximately 10 miles from ort Monmouth. Table 2.7-1 lists 

trees and shrubs found in Monmouth County. Monmouth County mammals are listed in Table 

2.7-2, and reptiles and amphibians found in Monmouth County are listed in Table 2.7-3. Table 

2.7-4 lists endangered birds and very rare fish in Monmouth 

The FWS of the U.S. Department of the Interior (DOI) stated in a letter (included as AppenQx 

E of the IA) that there are no federally listed or proposed threatened or endangered flora or fauna 

on Fort Monmouth. The letter also contains a list of federally endangered and threatened or 

candidate species in New Jersey. The Office of Natural Lands Management of NJDEP stated in 

a letter that there was one observance of a New Jersey listed endangered plant, the clustered 

sedge, in 1992, but there have been no other observances of federal or state rare species. The 

letter contained a list of rare species in the general vicinity of each area and in Monmouth 

County. 



Trees 

White ash Green ash 
Big-toothed aspen Quaking aspen 
4tlantic white cedar Basswood 
be r i can  beech Black birch 
3ray birch Black gum 
Box elder Black cherry 
American chestnut Flowering dogwood 
Eastern red cedar American elm 
Eastern hemlock Pignut hickory 
Shagbark hickory American holly 
[ronwood Black locust 
Honey locust Norway maple 
Red maple Silver maple 
Red mulberry White mulberry 
Black oak Swamp white oak 
Chestnut oak White oak 
Pin oak Willow oak 
Pitch pine Red pine 
White pine Sassafras 
Black spruce Norway spruce 
Tree-of-heaven Water tupelo 
Black walnut Black willow 
Crack willow Weeping willow 

P& azalea Swamp azalea 
Wild azalea Southern bayberry 
Blackberry Blackhaw 
Blueberry Common buteonbush 
Chokebeny Sand cherry 
Coralbemy Large cranberry 
Red osier dogwood Swamp dogwood 
Common elderberry Fetter bush 
Hawthorn Huckleberry 
Inkberry Mountain laurel 
Sweet pepperbush Raspberry 
Shadbush Spicebush 
Staghorn sumac Poison sumac 
Winged sumac Arrowwood viburnum 
Winterbemy Witch hazel 



Mammals 

Opossum Gray fox 
Smokey shrew Woodchuck 
Least shrew Eastern chipmunk 
Short-tail shrew Eastern gray squirrel 
Starnose mole Red squirrel 
Eastern mole Southern flying squirrel 
Keen's myotis (bat) Beaver 
Little brown myotis White-footed mouse 
Small-footed myoiis House mouse 
Silver-haired bat Norway rat 
Eastern pipistrel Southern bog lemming 
Red bat Boreal redback vole 
Big brown bat Meadow vole 
Hoary bat Pine vole 
Raccoon Muskrat 
Longtail weasel Meadow jumping mouse 

Eastern cottontail rabbit 
River otter New England cottontail* 
Striped skunk Virginia white-tailed deer 
Red fox European hare 

*Candidate for Federal List of Endangered Species. 



Reptiles 

Lizards 

Yorthern fence 

rurtles 

1 ,ommon snapping 
Woodx 
Musk 
3iamond-backed terrapin 
Eastern box 

Snakes 

Five-lined skink 
Mud salamander* 

Bog* 
Spotted 
Eastern mud 
Eastern painted 
Red-eared 

Eastern smooth earth Red-bellied 
Northern brown Northern water 
Eastern garter Eastern ribbon 
Eastern hognose Eastern worm 
Northern ringneck Rough green 
Northern black racer Northern pine* 
Black rat Corn 
Scarlet Eastern mi& 
Eastern king Timber rattler* 

Amphibians - 
Toads 

Eastern spadefoot 

Tree Frogs 

Spring peeper 
Pine barrens* 

Cricket 
Pickerel 
Northern leopard 

Fowlers 

Gray 
New Jersey chorus 

Carpenter 
Green 
Wood 

Bull 

*On List of endangered or threatened species or candidate for Federal List of Endangered Species. 



11 - Birds 

Bald eaglea" Black skimmerb 
Peregrine falcona Least ternb 
Osprey - Fish hawk - Salt marshb Eskimo curlew - protected by 

oppershawk U.S. Government 
American bitternb 
Bmed owlb 
Black callb 
B obolinkb 
Cooper's hawkb 
Grasshopper sparrow" 
Great blue heronb 
Loggerhead shrikeb 
&4erlinb 
Northern harrie?' 
Red-billed grebeb 
Piping plove? 
Red-shouldered hawkb 
Roseate ternb 
Savannah spanowb 
Short-eared owlb 
Upland sand pipe? 
Vesper spmo w 

Fish 

"Federal endangered and threatened species. 
?New Jersey endangered and threatened species. 





The site investigation (SI) at Fort Monmouth was performed in accordance with the CBAP 

(WESTON, 1994). A description of procedures used during the field investigation is provided 

in the following subsections. 

A geophysical investigation was performed as part of the site investigation at Fort Monmouth 

between 29 November 1994 and 15 December 1994. The investigation was performed at 

locations within the Main Post and Charles Wood areas using electromagnetic (EM) conductivity, 

magnetometry (MAG), and/or ground penetrating radar (GPR) surveying methods. The objective 

of the geophysical investigations was to evaluate the location and extent of the known or 

suspected waste disposal areas at sites M-3, M-12, M-14, M-18, and CW-3A. The geophysical 

survey data were used to confirm planned subsequent monitor well and soil boring locations at 

each area. 

Prior to the start of the geophysical investigation, a reference grid was established by a licensed 

surveyor at 20-ft by 100-ft centers to provide surface control for data collected at each site. The 

survey grid was established based on a local relative coordinate system using existing monuments 

and was later surveyed to a state-plane coordinate system. AIl field data collected at the Main 

Post and Charles Wood sites were referenced to the established grid coordinates, 

3.1.1 Electromagnetic (EM) Terrain Conductivity Susvevinrr Mei.hods 

An EM survey was conducted at sites M-18 and CW-3A on 1 and 8 December 1994, 

respectively, using a Geonics, Ltd. EM-31" terrain conductivity meter. The EM-31 is battery- 

powered and operates at a frequency of 9.8 kiIoHertz (kHz). This system consists of a 

transmitting coil (primary field source), receiving coil (sensor), phase-sensing circuits, and an 



amplifier. A fixed 3.7-meter intercoil spacing is standard for the EM-31. The instrument 

measures apparent conductivity in units of rnillisiemens per meter (mS/m) in materials with true 

conductivities ranging up to 1,000 mS/m. 

The EM-31 was operated in both the quadrature and in-phase components. The quadrature 

component is sensitive to conductors with low induction numbers (i.e., low conductivity 

materials). Relative conductivity values associated with in-phase measurements have a greater 

sensitivity to buried metal objects. 

Prior to conducting each survey, the EM-31 was calibrated in accordance with the instrument 

operating manual. No anomalies were observed in the calibration data. After calibration was 

completed, both the quadrature and in-phase components of the EM field were measured at the 

sites. Conductivity measurements were obtained in the vertical dipole mode of operation for 

single layer mapping. The effective depth of exploration associated with this mode of operation 

is approximately 18 feet (McNeill, 1980b). 

The EM-31 was operated in a "continuous" mode along pre-established survey grid lines. 

Measurements were recorded at 5-ft intervals as the operator traversed the line. These 

measurements were digitally recorded and stored in memory in an Qmni Data LoggerTM. Random 

quality assurance/quality control (QNQC) readings were obtained from the EM-3 1 analog meter 

and manually recorded in the field notebook. The data in memory were downloaded from the 

data logger to a field computer. The computer-generated output files were edited and formatted, 

then compared against the random QAIQC readings recorded in the field logbook. Based on the 

QAIQC review of the data, no deficiencies were observed in the digitally recorded data. 

Conductivity data point postings and contour plots were prepared from the field data using 

~eosoft '" contour plotting software. These maps (presented in Section 4) were interpreted 

initially for cultural features on the surface, such as fences. PC it was determined that anomalies 

could be attributed solely to surface features, the anomalies were disregarded. The contour plots 



were interpreted with regard to site soil characteristics, site-specific geology, and the suspected 

presence of buried waste materials. The results of the EM survey are presented and discussed 

in Section 4. 

The MAG survey was conducted at sites M-3, M-12, M-14, and CW-3A on 6 through 8 

December 1994, using a GSM- 19 Walking Gradiometer/Magnetometer. The instrument operates 

on the principle that protons or nuclei of hydrogen atoms in a hydrocarbon fluid behave as 

spinning magnetic dipoles where the protons are aligned or polarized by an induced current. 

When the current is removed, the natural spin of the proton causes them to precess about the 

direction of the earth's ambient magnetic field. This precession generates a small signal with a 

frequency proportional to the intensity of the total magnetic field. Local perturbations (induced 

magnetization) generated by anthropogenic (i.e., buried ferrous drums) and natural (i-e., magnetic 

mineral deposits) features add to the intensity of the ambient magnetic field. The magnetometer 

measures the vector sum of the earth's magnetic field and the anomalous induced magnetic field 

in standard nanoTesla (nT) units. 

Prior to conducting the survey, a base station magnetometer was established at each site in an 

area suspected to be representative of background conditions. The purpose of the base station 

was to monitor diurnal variations in the regional or "ambient" magnetic field during the actual 

survey. Both the base station and field magnetometers were calibrated and synchronized in 

accordance with the manufacturer's operating manual. No anomalies were observed in the 

calibration data. When calibration was completed, both the total field and magnetic gradient 

were measured at each station point. Additional QA/QC checks included taking readings at 

several locations periodically over the survey period to verify the repeatability of field results 

along with a swing sensor test, which was conducted to identify whether any directional bias 

existed in the instrument. 



Consistent with the EM-31 survey, the magnetometer was operated in a "continuous" mode along 

the same pre-established survey grid lines. In the continuous mode, MAG measurements were 

recorded on at least 3-ft spacing intervals as the operator traversed the line. The MAG 

measurements were digitally recorded and stored in memory in the instsument's data logger. 

The data in memory were downloaded from both data loggers to a field computer. Diurnal 

effects were monitored throughout the survey period but were considered to be negligible relative 

to the overall range of magnetic data. Therefore, postings of the data points and contour plots 

of both the total magnetic field and magnetic gradients were prepared from the field data using 

Geosoft" contow plotting software. Each magnetic anomaly, as defined by a relatively high 

vertical gradient, was analyzed with respect to cultural features present on the surface, and the 

potential for buried ferrous material in the subsurface. 

A GPR survey was conducted at site M-18 on 30 November 1994 and at sites M-3, M-12, M-14, 

and CW-3A on 9 through 15 December 1994 using a Subsurface Interface Radar" (SIR) System 

10 model. The System 10 is a computer-controlled, multichannel unit that automatically displays, 

processes, and records cross-sectional color profiles of the subsurface. 

The CPR method uses high frequency radio waves to acquire relatively shallow subsurface 

information. Short pulses of EM energy are radiated downward into the subsurface from a 

transmitting antenna. A portion of the energy is then reflected back to a receiving antenna, 

where variations in the reflected signal are continuously processed by a control unit, graphically 

recorded, and digitally stored on magnetic tape. The amplitude and frequency of the reflected 

signal are caused by variations in the electrical properties of subsurface materials. These 

variations may be caused by natural geologic conditions, such as composition, moisture content, 

salinity, and structure, as well as manmade objects such as utilities, underground storage tanks 

(USTs), and other buried objects. 



The ability of the GPR system to resolve buried targets depends on the physical size and relative 

electrical contrast of an objectlfeature with respect to the surrounding mateMs. Consequently, 

not every subsurface feature can be identified using the GPR method. Also, since the GPR 

investigation is a nonintrusive surface electronic testing method, it is not possible to determine 

the exact description of subsurface anomalies. 

The GPR system was calibrated to site-specific conditions prior to implementation of the survey. 

To calibrate the system, either the dielectric constant of the survey medium or the depth to a 

buried object or interface must be known. The GPR system was field calibrated using an 

averaged dielectric constant for the survey medium. Based on assumed geologic and site 

conditions a dielectric constant of approximately 5 for the unsaturated unconsolidated soils and 

10 for saturated unconsolidated soils was calculated for the materials underlying the sites. QA/QC 

checks included collecting a duplicate profile at each site to field-verify the repeatability of 

results. 

The GPR survey was referenced to the surface control grid that was previously established at 

each site. Surveying was accomplished by traversing each area with a 300-megaHertz ( 

antenna along the same grid lines previously surveyed with the EM and AG. The product of 

the GPR survey is a series of real-time subsurface field profiles. The GBR data profiles were 

processed and interpreted using the GSSI RADAN3 software package. Select color profiles were 

reproduced in the office from the data tape to enhance subtle features that were not easily 

recognized on the gray scale of the black-and-white field profiles. These results were integrated 

with the EM and MAG data and are discussed in Section 4. 

Sediment samples were collected by WESTON personnel from seven locations on and in the 

vicinity of Fort Monmouth on 1 and 2 December 1994. Sediments were sampled from two 

locations in Parkers Creek on the Main Post and one location in a tributary to Wampum Brook 



on the Charles Wood site. Sediments were also collected at two locations upstream from the 

Main Post, one in Parkers Creek, and one in Mill Creek for background comparisons. Two 

background samples for Charles Wood were taken in Wampum Brook. 

Sediment was collected from the top 3 to 6 inches of the substrate, using either with a stainless- 

steel trowel or a hand corer, depending on the water depth and compaction of the sediments. A 

trowel was used in shallow water with loose sediments, whereas a corer was used in deep water 

with compacted sediments. Sampling was based in areas of fine-grained sediment because some 

potentially site-related contaminants preferentially adsorb onto fine-grained sediment particles 

(US. EPA, 1982). 

At all but one location, sediment sarnpfes were submitted for laboratory analysis of the following 

parameters: 

ea Target Compound List volatile organic compounds (TCE VOCs). 
89 TCL semivolatile organic compounds (TCL SVOCs). 
6~ Target Analyte List (TAL) metals. 
0 Pesticides/polychlorinated biphenyls (PCBs). 
63 Cyanide. 

In accordance with the CDAP, the sediment sample collected at the downstream location in 

Parkers Creek on the ain Post was only analyzed for TAL metals. This site was a sewage 

treatment plant in the 1940s, and metals are the only suspected contaminants. 

To minimize the potential for volatilizing sediment samples collected for VOC analysis, VOC 

samples were collected first at each location. The sediment was placed directly into precleaned, 

prelabeled bottles. Sediment samples collected for all other analyses were then put in a stainless- 

steel bowl and mixed thoroughly before being transferred to bottles. 

Sediment was collected for an original sample, a duplicate sample, a matrix spike (MS) sample, 

and a ma& spike duplicate (MSB) sample at the location suspected to have the greatest 

potential for contamination originating from the site and where the full suite of parameters was 

being analyzed (MP08, near Landfill 8 in Barkers Creek). After all samples collected for VOC 



analysis were prepared at that location, sufficient sediment was collected in the bow1 and mixed 
1 

thoroughly to provide for both the original sample and duplicate samples. 

Stainless-steel bowls and trowels, and the hand corer were decontaminated prior to use at each 

location according to instructions in the Chemical Data Acquisition Plan for Site Investigation 

at Fort Monmouth, New Jersey (WESTON, 1994). A laboratory-prepared trip blank was carried 

throughout the collecting effort for TCL VOC analysis. 

After filling, sample bottles were sealed with a signed and dated custody seal, and put into 

polyethylene bags. Prepared bottles were packed in vermiculite in coolers. Bagged ice was put 

in the coolers, which were custody sealed and shipped according to U.S. Army Sampling 

Protocols ER 11 10-263 and International Air Transport Association (IATA) regulations for next 

morning delivery to the laboratory. 

Surface-water samples were collected from 10 locations on and in the vicinity of Fort Monmouth 

on 1 December 1994. Table 3.3-1 presents a summary of the surface-water parameters collected 

at the selected locations prior to sampling. 

Surface-water samples were collected from six locations on the Main Post: two from Oceanport 

Creek, two from Parkers Creek, and two from Mill Creek. Surface water was also collected from 

both Lafetra Creek and Mill Creek upstream from the Main Post for background comparisons. 

Both background locations were selected because they are upstream from the head-of-tide and, 

therefore, were thought to be isolated from releases on the Main Post. Two surface-water 

samples were also collected on the Charles Wood site from a tributary to Wampum Brook for 

background comparison. 

Surface-water samples were collected directly by submersing laboratory-cleaned sample bottles 

to a depth of 3 to 6 inches below the surface until completely filled, At locations where surface 



Main Post 

Background 

Lafetra Creek 11 

"Results determined from conductivity and salinity measurements collected duting tidal monitoring tests. 
bResults based on field observations. 



water was not sufficiently deep, a hole was made in the sediment to facilitate sample collection. 

Disturbed sediment was allowed to settle before water samples were collected. Clean surgical 

gloves were worn during surface-water sample collection and when handling sample bottles for 

shipping. Gloves were changed between sample locations. 

Surface water was analyzed for the following parameters: 

II) TCL VOCs. 

als (unfiltered). 
Q TAL soluble metals (filtered). 
QI Pesticides/PCBs. 
e Cyanide. 

Samples for soluble metals were filtered with a peristaltic pump through a high capacity 0.45- 

micron filter. 

Surface water was collected for an original sample, a duplicate sample, an MS sample, and an 

MSD sample at the location suspected to have the greatest potential for contamination originating 

from the site (sample MP06, near Landfill 6 in Parkers Creek). No equipment was used to 

collect surface water, so no rinsate blanks were collected. 

Filled sample bottles were handled in the same manner as sediment sample bottles (see 

Subsection 3.2). 

Surface soil samples were collected by WESTON personnel from 17 locations on and in the 

vicinity of Fort Monmouth, NJ on 29 and 30 November 1994. Of the surface soil locations, 6 

were on the Main Post and 11 were on the Charles Wood site. 

Surface soil was collected from within the upper 6 inches with a decontaminated stainless-steel 

trowel. To minimize the potential for volatilization, surface soil samples submitted for VOC 



analysis were collected first at each location, placing the soil directly into laboratory-prepared 

bottles. Soil samples collected for all other analyses were then put in a decontaminated stainless- 

steel bowl and mixed thoroughly before being transferred to laboratory-prepared bottles. 

At Main Post, the soil from all six sampling locations was analyzed for pesticides/PCBs and TCL 

SVOCs; the soil from the two locations at site M-15 was also analyzed for TAE, metals and 

cyanide; and the soil from the four locations at site M-16 was also analyzed for TCL VOCs. Of 

those Charles Wood site locations where soil was analyzed for more than PCBs, all were 

analyzed for TAL metals and cyanide, and soil from location CW-6 was also analyzed for 

pesticides, TCE VOCs, and TCL SVOCs. 

Rinse blanks submitted for TCL VOC analysis were collected or labeled at a Main Post location 

-16) and a Charles Wood site location (CW-9). A duplicate soil sample for TAL metals and 

cyanide analysis was also collected at the Charles Wood site location (CW-9). Sufficient soil 

was collected at each duplicate sample location and mixed thoroughly in the bowl to provide for 

both the original and duplicate samples. Handling of soil samples was similar to that of sediment 

(Subsection 3.2). 

Two types of samples were collected (soil samples and concrete chip samples) to determine 

whether PCB contamination exists at any of the former PCB class transformer locations. Soil 

samples were taken under the former location of pole-mounted transformers and on each side of 

a pad-mounted transformer. Concrete chip samples were taken at stained areas on the concrete 

pads or vault floors. Table 3.5-1 summarizes PCB transformer sampling. All samples were 

analyzed for PCBs. 



Transform ex 
Code 

Building 2000-NE side, 300 Replaced by On old approximately 4-ft by 6-ft concrete 
 ad CW268, CW269, pad. Dark stains on   ad. 

and CW270. 

1 

Building 2018-S side, pole1 25 1Replaced by IPole over grass-covered soil. No visible 

Sampling 

Collected soil sample (CWAE- 
TROI) at pole under former 
location of transformer. 
Concrete pad had been removed, 
Collected four soil samples 
(CWO'I-TROI to ~1x04) 
downgradient of former pad 
location (see Figure 3.5-2). 
Cojlected soil samples (CWQ7- 

05 and TR06) at poles. 
Because of uncertainty of exact 
location of former PCB 
transformers, sampled two pole 
sites (see Figure 3.5-2). 
Collected soil sample ( 
TROI) at pole under former 
location of trmsformer. 
Collected soil sample (MIT5- 
TRO1) at pole under former 
location of transformer. 
Collected soil sample (EVLPT6- 
TR01) at pole under former 
location of transformer. 
Collected four soil samples and 

m a  under transformer 



Building 1004, pole 
located approx. 50 ft wes 
of corner of Razsr and 

MP350, Building 1209, indoor 250 Replaced by Concrete was not refurbished; it is in good Collected concrete sample from 
MP351, vault MP-499. condition. Very slight stain, about 1 ft in stained area (MPT 1-CCOl). 
W 3 5 2  diameter, between MP-352 rand wall. 

c; Location: 

CW - Charles Wood 
P - Main Post 



3.5.2 Sample Collection Procedures 

A soil sample was collected for PCB screening underneath each pole-mounted unit. Four discrete 

soiI samples were taken at the sides of the concrete pad at Building 1220 (figure 3.5-1). 

The pad at Building 2000 on Charles Wood had been removed prior to sampling, so four surface 

soil samples were taken dong a natural drainage swale north and west of the former pad location 

(Figure 3-52).  

Because a leak from a pole-mounted transformer could have occurred at any point on the 

transformer, a screening process was performed to detect soil contamination. Soil samples for 

screening were taken at three points immediately below the location of the pole-mounted 

transformer and were mixed. The samplers were directed to take a sample at any location with 

stressed vegetation, but no stressed areas were found. This process increases the likelihood of 

detecting small areas of contamination. Additional sampling will be conducted at locations where 

PCBs were detected in the soil at levels above or close to the NJDEP soil criteria. 

i 
At each soil sampling location a soil sample from 0 to 6 inches was collected with a stainless- 

steel scoop and placed in a mixing bowl. Stones and vegetation were removed from the soil 

matrix, and the remaining soil was mixed in a stainless-steel bowl. The sample was placed in 

a glass bottle with a Teflon-lined cap. A clean pair of disposable sample gloves was worn by 

the sampler during collection of each separate sample. 

A concrete chip sample was taken in the middle of each stain on the concrete of a pad or vault. 

An electronic chipping hammer was used to chip the concrete to a depth of up to % inch and to 

pulverize the concrete for analysis. Chips were pulverized as fine as possible to facilitate 

laboratory extraction and analysis. A clean pair of disposable sample gloves was worn by the 

sampler during collection of each discrete sample. 

Stainless-steel bowls and trowels were used and decontaminated prior to use in accordance with 

instructions in the CDAP (WESTON, 1994). Trip and field blanks and duplicate samples were 

prepared and submitted for analysis. 



NOT TO SCALE 

@ Sampling Location 



I 
@ Samplrng Location 

Former Transformer Pad 

\ I NOT TO SCALE 



Soil borings were drilled at the following Main Post sites: M-16, M-18, and AOC-3; and Charles 

Wood sites: CW-1, CW-2, CW-4, CW-5, CW-6, CW-9, and AOC-7. The borings were 

completed to site-specific depths using hollow-stem auger drilling techniques to collect soil 

samples for laboratory analysis. Site-specific soil samples were analyzed for the parameters 

listed in Table 3.6-1. Lithologic logs are presented in Appendix A. 

The borings were drilled using either 4.25-in. or 8-in. inside diameter (ID) hollow stern augers. 

Borings that were converted into monitor wells were drilled using the larger auger. Continuous 

split-spoon samples were collected according to the techniques specified in American Society for 

Testing and Materials (ASTM) Method 1586. All drilling was conducted by a New Jersey 

licensed driller. 

Soil samples were collected from the soil borings using the following procedures: 

1. Soil samples submitted for laboratory analysis were collected from borings using 
a 2-ft long, 2- or 3-in. diameter split spoon. 

2. After retrieval, the split spoon was opened and immediately scanned with an 
organic vapor detector as a preliminary assessment of the amount of organic 
compounds present in the soils. Field screening for headspace was conducted 
according to the protocols outlined in the NJDEP Field Sampling Procedures 

3. If required by the site-specific sampling protocol, a portion of the soil sample was 
taken directly from the split spoon and placed in the sample bottle for VOC 
analysis to minimize volatilization of the sample. VOC samples were collected 
from discrete 6-in. intervals prior to organic vapor scanning of the soil samples. 

4. Samples submireed for laboratory analysis were collected from intervals where 
high organic vapor monitor (OVM) readings were measured, visible staining was 
observed, or as specified in Section 4 of the CDAP. 

5. The remaining sample was then homogenized in a stainless-steel bowl after a 
lithologic description of the soil sample and other pertinent drilling information 
was recorded according to the procedures outlined in the NJDEP Field Sampling 
Procedures Manual, May 1992. 



Notes: 
* = Only sampled SVOCs at SB-06. 

SVOC - Semi-volatile Organic Compound 
PEST - Pesticides 
PCB - Polychlorinated biphenyls 
TAL - Target Aoalyte List 
TCL - Target Compound List 
VH - Total Petroleum RydrOcarbOm 
VOC - Volatile Organic Compound 
See Table 3.1-1 for analytical methods. 



6. The soil was then placed in the appropriate sample containers. 

7. Field QAIQC samples were collected at a frequency of 1 set per 10 samples as 
specified in the CDAP. 

A total of 16 trip blanks, 3 duplicates, and 3 equipment blanks were collected during the soil 

sampling program. Exes soil for laboratory MSIMSD analysis was also obtained as part of the 

QAIQC program. One split sample was collected and sent to the USACE New England Division 

Environmental Laboratory for analysis. Specific sampling protocols were in accordance with the 

procedures outlined in the CDAP. 

After sampling was completed, the shallow borings were allowed to f i l l  by the natural collapse 

of surrounding soil, and then further backfilled with a cement/bentonite mixture to ground 

surface. Split spoons and stainless-steel bowls were decontaminated prior to each use according 

to the procedures specified in the CDAP. Field blanks consisted of chromatography-grade 

distilled water rinsed over the inside of a decontaminated split spoon and bowl. Field blanks 

were collected once every 10 soil samples collected per analysis to ve- the effectiveness of the 

decontamination process. All nonsarnpling, downhole drilling equipment was decontaminated 

between boring locations at each site, as described in the CDAP. Filled sample bottles were 

handled in the same manner as sediment sample bottles (Subsection 3.2). 

A total of 45 shallow groundwater monitor wells were installed at both the Main Post and 

Charles Wood areas between 13 December 1994 and 23 January 1995 in accordance with the 

procedures and materials specified in the CDAP (December 1994). A total of 29 monitor wells 

were installed at the Main Post location and 16 monitor wells were installed at Charles Wood 

(these numbers include background wells). All monitor wells were drilled using an auger-type 

drilling rig equipped with %-in. and 4.25-in. ID hollow-stem augers. 

Continuous split-spoon samples were collected using ASTM Method 1586. A complete lithologic 

profile was recorded for each well by the WESTON site geologist from the split-spoon sample. 



Monitor wells were installed within the shallow unconfined hydrogeologic water-bearing zone 

at depths ranging from 14 to 28 ft bgs. The shallow monitor wells were constructed with $-in. 

diameter Schedule 40 polyvinyl chloride (PVC) casing and screen, Well screens were placed 

approximately 2 feet above the noted saturation depth to monitor seasond fluctuations. However, 

where saturation was observed in boreholes immediately below ground surface (1 to 4 ft) screens 

were placed entirely in the saturation zone in order to get the proper sand pack and seal above 

the slotted screened interval. Screen lengths varied from 10 to 15 feet (screen slot size is 8.01 

in.). The annular space around the well screen was filled with sand pack to approximately 1 to 

2 feet above the top of the screen. A minimum 2.5- to 3-43 bentonite sluny was placed above 

the sand pack and a bentonitelcement grout mixture was used to seal the remaining annular space. 

All wells were secured with a locking steel protective casing. Summaries of well completion 

specifications for Main Post and Charles Wood are presented in Tables 3.7-1 and 3.7-2, 

respectively. Individual lithologic logs and well constsuction summaries are presented in 

Appendix A. 

Well permit numbers and site identification numbers were stamped on the 6-in. diameter steel . . 
outer protective casing, The top of the PVC casing and ground surface was surveyed by a New 

Jersey-licensed surveyor and was referenced in feet above msl. Appendix B presents the survey 

data for site monitor and stilling wells. All well permit numbers and survey information are also 

included with each lithologic log and are s u m ~ z e d  in Tables 3.7-1 and 3.7-2, 

All drilling equipment was decontaminated in accordance with the decontamination procedures 

described in the CDAP prior to use at each well location. Brill cuttings were spread on the 

ground near the well location since no OVM readings above background were recorded, Holes, 

ruts, or divots developed during dnlling were bacld2led. 

Following installation, wells were developed according to the procedures described in the CDAP. 

The development procedures consisted of manually surging with a VC surge block for 15 to 30 

minutes. After surging, the wells were purged using a PVC bailer to remove any fine particles 



Notes 
All weils were completed as 4 inch PVC single cased wells with 10-slot screen (0.010 -inches) and have a 6- i~ch diameter outer steel protective casing 
GS - Ground surface TOIC - Top of Inner Casing 
Elev. - Elevation MSL - Mean Sea Level 
Ft - Feet BGS - Below Ground Surface 

~\flmon\forlmonm\FTWELSUM XLSFORTM 



Table 3.7-2 
F 

All wells were completed as 4-inch PVC single cased wells with 10-slot screen (10.010-inches) and have a 6-inch diameter outer steel protective casing. 
Motes: 

GS - Ground surface 
Elev. - Elevation 
Ft - Feet 
TOIC - Top o f  Inner Casing 
MSL - Mean Sea Level 
BGS - Below Ground Surface 



that may have accumulated in the well column and were then purged by bailing or pumping with 

a submersible pump to remove the fine particles from the sand p onitor wells MVV- 1, 

MW-24, -25, MW-30 through MW-33, MW-03B, -0913 were developed 

by bailing; all other wells had sufficient yield to sustain pumping. Throughout the development 

process, the temperature, pH, and specific conductance of the purge water were measured and 

recorded in the field at a minimum of once per well volume of water removed. The well 

development sheets are included in Appendix C. Well development continued until moderately 

low turbidity was visually observed or where well turbidity was believed to be a result of natural 

conditions after a maximum of 2 hours of purging. However, well development continued after 

2 hours of purging at several locations where high turbidity was believed to be a result of 

inadequate well yields. Consequently, low volumes of water were removed. After a sufficient 

volume of water was removed and ample time was applied toward well development, 

development ceased (see Appendix C). 

All development equipment was decontaminated prior to use in each well in accordance with the 

procedures described in the CDAP. Since no OVM readings above back round were recorded 

during development, the purge water was discharged to the ground, as directed in the CDAP. 

All existing monitor wells and piezometers at Landfill 8 were abandoned in accordance with the 

requirements specified in the CDAP. Several site reconnaissance efforts were conducted in an 

effort to locate all of the previously installed monitor wells and piezometers, in or around 

Landfill 8. A total of 11 wells, six 4411. monitor wells and five 2-in. piezometers, were identified 

for abandonment (Figure 42-12), Access to the locations was made with the use of an all terrain 

vehicle ( A m )  rig. The wells were abandoned by a New Jersey licen ler in accordance 

with the NJDEP procedures for wells screened across an aquifer (unc ). Abandonment 

procedures consisted of: 

1. Recording field observations of well construction details, if available. 

2. Pulling the outer protective casing out of the ground. 



3. Cussing the inner PVC casing stick-up off to ground surface. 

4. Tremie-grouting the well from the bottom of the PVC screen to the ground surface 
with a cement/bentonite mixture. 

Two groundwater sampling rounds were conducted at the Main Post and Charles Wood areas 

between 13 through 22 February 1995 and 7 through 15 March 1995. A complete set of depth 

to water readings at all well locations on the Main Post and Charles Wood areas were collecad 

prior to start of the groundwater sampling round. The full set of depth to water readings and 

elevations, which are provided in the discussion of site groundwater flow, are presented in 

Appendix C,  Tables C-1 and C-2. The groundwater sampling was conducted in accordance with 

the NJDEP Field Sampling Procedures Manual (May 1992), as indicated in the CDAP, to ensure 

that water samples were representative of subsurface conditions. Groundwater samples were 

collected from the 45 newly installed monitor wells after a minimum of 2 to 3 weeks following 

well development. Site-specific groundwater samples were analyzed for the constituents 

presented in Table 3.8-1. Two existing monitor wells were also sampled; one at site 

the Main Post, and one at site CW-6 on Charles Wood. 

Prior to sampling, all monitor wells were purged with a variable rate stainless-steel submersible 

pump at rates between 0.5 and 1.0 gpm. Well yield data collected during well development were 

used to estimate the purge rate for each well. Prior to well purging, pH, temperature, and 

specific conductance measurements were recorded to compare to subsequent measurements taken 

during purging as each well volume was evacuated. Purging was continued until parameters 

stabilized and a minimum of three well volumes were evacuated. Monitor wells that purged dry 

were allowed to recover and purged again to remove a rninimurn of 1.5 well volumes before 

sampling. Groundwater samples from all wells were collected from the monitor wells using 

dedicated, disposable Teflon bailers. Groundwater was transferred from the bailas directly into 

the appropriate sample containers. Sample portions designated for soluble metals analyses were 

field-filtered. Field QAIQC samples were collected at a frequency of 1 set per 110 samples. A 

total of seven trip blanks, three duplicates, and seven equipment blanks were collected during 



Notes: 
PCB - Pdychlorinated biphenyls 
PEST - Pesticides 
SVOC - Semi-Volatite Organic Compomds 



each sampling round. Extra groundwater for laboratory MS/MSD analysis was also obtained as 

part of the QAIQC program. One split sample per sampling round was collected and sent to the 

USACE New England Division Environmental Laboratory for analysis. Specific sampling 

protocols were in accordance with the procedures outlined in the CDAP. Filled sample bottles 

were handled in the same manner as sediment sample bottles (Subsection 3.2). Appendix D 

presents the analytical results of the field sampling activities at both the Main Post and Charles 

Wood areas. 

Two 72-hr tidal monitoring tests were conducted in three areas at the Main Post: Landfill 2, 

Landfill 8, and Landfills 12 and 14. The tests were conducted the week of 30 Januargr through 

3 February 1995, prior to the February 1995 groundwater sampling round, and the week of 20 

through 24 March following the March 1995 groundwater sampling round in an effort to evaluate 

the effect of tidal fluctuations on water levels in the monitor wells. A total of four stilling wells 

were installed; one at Landfill 2, one at Landfill 8, and two at the Landfill 12 md 14 areas. 

The stilling wells at Fort Monmouth are temporarily installed measuring points that are used to 

monitor water-level fluctuations in surface-water bodies (creeks). The stilling wells were 

installed using a &in. diameter, 5-ft long stainless-steel slotted screen with a conical drive shoe. 

The drive shoe was used to insert the screen approximately 2 to 3 feet into the surface-water 

sediments. Once the steel screen was secured, a 2-in. diameter, 5-ft long PVC slotted screen was 

added to the steel screen to ensure that the top of the stilling well was above creek water levels 

during high tides. The top of the PVC casing was surveyed by a New Jersey-licensed surveyor. 

The data collected are presented in Appendix B, along with the stream bed elevations. The data 

were collected from the stilling wells using pressure transducers with an electronic data logger 

(In-Situ Model SE- 1000C) and were then compared to the subsequent site monitor wells to gauge 

the influence of the tides on water levels in the monitor wells. Water-level fluctuations in the 

monitor wells were collected using pressure transducers (In-Situ ode1 SE 1000C) and well 

sentinels (Model LTM 3000). Appendix E presents the results (hydrographs) and conductivity 



and salinity measurements collected during the individual tidal monitoring tests, The stilling 

wells were located in accordance with the CDAP. 





The results of the sampling effort were evaluated by comparing them with the results of 

background samples and with NJDEP regulatory standards. In general, for each compound of 

each environmental sample, the analytical results were compased against the NJDEP regulatory 

criteria. If the analytical result exceeded the regulatory criteria, then it was compared against the 

maximum background concentration. Those compounds that exceeded the regulatory standard 

and established background at a particular site were classified as a compound of concern. 

The concentration of each compound was first compared with NJDEP standards. The New Jersey 

regulatory standards used for this evaluation are summarized in the following paragraphs: 

Groundwater - NJAC 7:9-6, Groundwater Quality Standards, establishes. 
groundwater criteria for different classes of groundwater. Class &A, which is 
defined as all groundwater that is not classified as one of the other special classes, 
is the class for groundwater at Fort Monmouth. Table 1 of this regulation presents 
the regulatory limit as the higher of the groundwater quality criteria and the 
practical quantitation levels (PQL). The PQL is the lowest concentration that can 
be reliably measured in a laboratory analysis. These values are presented in Table 
4.1-1. 

.i - Soil - NJDEP currently uses the Soil Cleanup Criteria ( CC) that have been 
published as an interim regulation and in the NJDEP public n, Site Remediation 
News. Criteria have been developed for future residential and nonresidential uses, 
and potential impacts to groundwater. The residential direct contact soil criteria 
were used to evaluate soil analytical results. Although soil criteria exist that axe 
based on potential impacts to groundwater, it is more appropriate to use actual. 
groundwater monitoring results, which exist for most of the sites in this 
investigation. The criteria for residential direct contact and imgac 
are presented in Table 4.1-2. They were published in March 
lead, which was revised in the winter 1995 Site Remediation News. 
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(c) Health based criterion exceeds the 10000 mgkg maximum for total organic contaminants. 
(d) Health based criterion exceeds the 1000 mgkg maximum for total volatile organic 

contaminants. 
(e) Cleanup standard proposal was based on natural background. 
(f) Health based criterion is lower than analytical limits; cleanup criterion based on practical 

quantitation level. 
(g) Criterion has been recalculated based on new toxicological data. 
(h) The impact to ground water values for inorganics will be developed based upon site specific 

chemical and physical parameters. 
(i) Original criterion was incorrectly calculated and has been recalculated. 
(j) Typographical error. 
(k) Criterion based on inhalation exposure pathway which yielded a more stringent criterion 

than the incidental ingestion exposure pathway. 
(1) New criterion derived using methodology in the basis and background document. 
(m) Criterion based on ecological (phytotoxicity) effects. 
@) criterion based on the goal that children should be exposed to the minimal amount of lead 

that is practicable and is reflective of natural background as altered by diffuse anthropogenic 
pollution. Criterion corresponds to both a medm value for urban land which has not been 
impacted by any local point source of lead and a 90th percentile value for similar suburban land 

- = No level established. 
= NJDEP criteria as referenced in Site Remediation News, Winter 1995. 

NJDEP criteria for Total Volatile Organics and Total Organics is 1,000 m a g  and 10,000 mgkg, respectively. 

STANDARD XLSSoll 



e Surface water - NJAC 7 9 -  1 ,  Suljcace Water uality Standards, contains surface- 
water quality criteria for chemicals detected the Main Post and Charles Wood. 
Surface water is classified based on the designated uses of the surface water, the 
biota present, and the type of aquatic system (e-g., freshwater or saltwater). 
Generally, separate criteria were established for freshwater and saltwater. 
Although the classifications ome surface waters are defined in the 
the surface water at Fort mouth has not been classified. 
observations by field personnel during this investigation, the on-site surface water 
has been designated as either freshwater or saltwater. The sample-specific 
designation is discussed in Subsections 4.2 and 4.3. Surface-water criteria are 
presented in Table 4.1-3. 

Sediment - The NJDEP Guidance for Sediment Quality Evaltlations (1991), 
which references National Oceanic and Atmospheric Administration 
biological effects screening criteria, and EIU, guideline values from Long et al. 
(1995), were used to evaluate sediment concentrations at the Main Post and 
Charles Wood. The use of these criteria is discussed in Subsection 4.1.2. The 
sediment quality criteria are presented in Table 4.1-4. 

e PCB transformers - The proposed NJDEP rule NJAC 7:26D, Cleanup Standards 
for Contaminated Sites, was used for PCB cleanup criteria in soil and interior 
surfaces. These criteria are presented in Table 4.1-5. 

Two groundwater sampling rounds were conducted at the Main Post and Charles Wood areas. 

As specified in the NSDEP regulation Technical Requirements for Site Remediation (MAC 

7:26B), the results of the two groundwater sampling rounds were averaged since the smples  

were collected within a 30-day period. The averaged concentrations were compared with the 

NJDEP criteria and then with the maximum background concentrations. If the concentration in 

only one of the samples was above the detection limit, then that result was averaged with half 

of the quantitation limit. 

Analytical results that were reported as a "J," i.e., below the quantitation limit but above the 

method detection limnit, were still compared against NJDEP criteria to determine if the criteria 

were exceeded. The l@oratory quantitation limit is the lowest concentration of an analyte 

determined by a given method in a given matrix that the laboratory feels can be reported with 

acceptable quantitative error. The method detection limit is the lowest concentration that can be 

seen for a given analytical method and sample matrix with 99% confidence that the analyte is 

present. Laboratory quantitation limits are typically about three times the value of the method 
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NOTE: Except as noted, aquatic life criteria followed by an (a) represent acute aquatic life protection criteria as a one-hour 

average and aquatic life criteria followed by (C) represent chronic aquatic life protection criteria as a four-day average. 

~b exceedance of aquatic life criteria shall be permitted at or above the design flows specified in section N.J.A.C. 

7:9B-1 S(c) 2. Criteria followed by an (h) are noncarcinogenic effect-based human health criteria as a 30-day average 

w~th  no frequency of exceedance at or above the design flows specified in section N.J.A.C. 7:9B-1.5(c)2. Criteria followed 

by an (hc) are carcinogenic effect-based human health criteria as a 70-year average with no frequency of exceedance at 

or above the design flows specified in section N.J A.C. 7:9B-1.5(c)2 and are based on a risk level of one-in-one-million. 

Criteria followed by an (hcc) are for toxic substances considered to be possible human carcinogens 

as a 70-year average with no frequency of exceedance at or above the design flows specified in section N.J.A.C. 

7.9B-1 5(c)2 and are based on a risk level of one-in-one hundred thousand Criteria followed by and (OL) are 

organoleptic effect-based criteria and are maximum concentrations. 

- = No level established 

j\ftrnonrn\fortmonm\standard.xls Surface Water 



Sediment Guidance Values for D 

a NJDEP Scdimmt Guidance (1991), based on NOAA (1990) ER-L guidance. Values promdcd are for freshwater sediments. 
Criteria for DDE and DDD arc not pracntcd in NIDEP Scdimcnt Quality Evaluations (1991). 

b Long ct. a1 (1995). 
* - Standards dovclopcd using c q u i l i i  pdoning approach in accordantc with NJDEP Guidance for Scdimcnt 

Quality Evaluation (1991). TOM organic carbon comcntrations of 1% assumed based on organic Earbon contcnt 

detected in adjacent m p l c .  
NLE - No L d  Established 



Building interior: 

- Porous surface (from floor to 6 feet): 
chip sample < 0.055 pglg 

- Porous surface (higher than 6 feet): 
chip sample < 0.11 mg/g 

- Nonporous surface (from floor to 6 feet): 
wipe sample < 0.27 mg/m2 (2.7 mg/100 cm2) 

Nonporous surface (higher than 6 feet): 
wipe sample < 0.54 mg/m2 (5.4 pg/100 cm2) 

Surface soil*: Soil sample < 0.49 rngkg (ppm) 

*Surface soil is top 2 feet of soil. 



detection limit to ensure the confidence of the value reported. When a concentration is detected 

below the laboratory quantitation limit but above the method detection limit, the letter "J" is 

assigned to that concentration. The J indicates that the concentration is estimated due to 

detection at or below the laboratory qumeitation limit (but above the method - detection limit). 

The method detection limits are reported in the summary tables in Section 4 and Appendix B, 

but the quantitation limits are reported only in Appendix D, 

Many of the inorganic compounds in soil and groundwater that were analyzed for occur in nature 

or commonly exist because of human activities. For example, naturally occurring inorganic 

compounds are always present in groundwater and soil samples. h a d  is generally found at 

elevated levels near heavily traveled roads because it was formerly used in gasoline. Pesticides 

and herbicides are commonly found in suburban settings because of past applications of these 

substances. 

The background concentration, therefore, is the concentration of a compound in the environment 

that occurs naturally or as the result of unrelated base activities. The estimate of background is 

based on analytical results of sampling at background locations and a review of published 

material. 

There is no generally accepted method for determining the background concentration. For this 

investigation, a total of 10 groundwater and soil background samples and 2 sediment and surface- 

water background samples were taken on both Charles Wood and Main Post. Background 

sampling locations were selected as  specified in the document Investigations of Suspected 

ardous Waste Sites at Fort Monmouth, New Jersey (WESTQN, 1993), which was approved 

EP. The U.S. Environmental Protection Agency (EPA) has provided some guidance in 

its document Statistical AnaEysis of Growzdwater itoring Data UP Facilities. It 

provides a number of scenarios for comparing groundwater analytical data against background 

well data. In discussing the tolerance interval method, the document suggests that the 

groundwater data be compared with the 95% confidence limit for the 95th percentile of the 

background data; however, the method specified can be strictly applied only when the data have 

a normal distribution or a log normal distribution. Neither of these is true for the background 



data collected at Fort onmouth. Nonparamelric methods that are similar to the tolerance 

interval method involve simply selecting the data value that is at the 95th percentile of the data 

set. Since there are 10 data points, the equivalent method for the background samples at Fort 

Monmouth is to use the maximum background value. Each environmental sample concentration 

was compared against the maximum value that was measured in the background samples. If a 

compound was not detected in the background samples, then any measurement above the 

detection limit for that compound in an environmental sample was considered to be above 

background. This practice was followed at other New Jersey sites. 

An outlier screening was conducted to identify background concentrations that were not 

consistent with other background concentrations. Based on the screening, outliers were rejected 

for beryllium, chromium, cobalt, lead, vanadium, and zinc in groundwater on the 

manganese in soil on Charles Wood. 

onmouth County and site-specific background concentrations for total metals at Fort 

onmouth were determined using literature values and on-site background data. The values in 

Tables 4.1-6 and 4.1-7 are based on the maximum concentrations of inorganic analytes in 

background wells and soil borings at Main Post and Charles Wood. These data are compared 

with the maximum Monmouth County background values, based on published data. The 

onmouth County values for soil are from Fields et al., 1992, and the onmouth County 

background values for groundwater are from Hai-riman and Sargent, 1985. 

onmouth County background concentrations for soils are based on the analyses of samples 

from the vicinity of Fort onmouth (see Table 9 and the locations of samples 35 and 36 in 

Figwe 1 in Fields et al., 1992). Sample 36 (Fields et al., 1992) was collected near Charles Wood 

and sample 35 (Fields et al., 1992) was collected northeast of the ain Post. The site-specific 

background concentrations are based on samples from the two areas collected during this 

investigation. ost of the soil samples were from landscaping fill and natural deposits in Fort 

Monmouth. The screened intervals in the background monitor wells are also in landscaping fill 



Table 4.1-6 

ND -Not dctccted at thc quanuficatmn huts 

NLE -No Level established 

- Sample 35 m F~elds et a1 , 1992 

' -From Table 9 m Hamman and Sargenf 1985 

- L~tcrature search was not comp1ctcd for SVOC and Pcst/PCB compounds 
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Table 4.1-7 

Fort Monmouth - Charles Wood 

So3 and Gmmdwater 

COMPOUNDS 

ND - Not detected at the quantrfrcatton lmuts 

NLE -No level rstabluhed 

- Sample 36 m Fields n a1 . 1992 

- From Table 9 ut H a r m  and Sagcnf 1985 

- L~tmturc search was not completed for SVOC and PcstPCB compamdr 
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and natural deposits. The Monmouth County and site-specific background concentrations we 

provided in Tables 4.1-6 and 4.1-7. 

Table 4.1-6 summarizes the Monmouth County and site-specific background concentrations for 

the Main Post area. The background concentrations of metals in soils at the Main Post site are 

generally below regional concentrations, except for arsenic, chromium, beryllium, selenium, iron, 

manganese, nickel, zinc, silver, and vanadium. 

Nine analytes exceeded maximum Monmouth County values for groundwater in the 

area: barium, beryllium, calcium, cadmium, chromium, iron, magnesium, potassium, and zinc 

(Table 4.1-6). 

Table 4.1-7 summarizes the Monmouth County and site-specific background concentrations for 

the Charles Wood area. The background concentrations in soils at Charles Wood are generally 

below Monmouth County concentrations, except for arsenic, beryllium, chromium, iron, selenium, 

vanadium, and zinc. 

For the background groundwater concentration established for this investigation, two analytes 

exceeded the maximum values established for onmouth County: calcium and zinc (Table 4.1-7). 

Calcium concentrations in groundwater at Charles Wood are 12% higher than the Mamouth 

County concentrations. Zinc concentrations are twice as high as the onmouth County 

concentrations. 

Several factors, both natural and anthropogenic, contribute to the wide range in the concentrations 

of metals in the soils at the Main Post and Charles Wood areas. The primary natural influence 

on the chemical charWristics of the overburden at Fort Monmouth is parent material. The parent 

material is glauconitic quartzose sands of the Tinton and Red Bank sands and their fluvially- and 

tidally-reworked equivalents. The mineral glauconite is a potassium-, sodium-, calcium-, iron-, 

aluminum-, magnesium-rich hydrosilicate (Klein et al., 1985). Soils derived from the glauconitic 

sands contain abundant iron, aluminum, calcium, magnesium, manganese, and potassium 

(Tedrow, 1986). The tidal sediments probably contained iron and manganese concretions. As 



noted by Fields et al. (1992, p. 19), manganese is a highly variable soil constituent. Groundwater 

flowing through glauconitic formations contains calcium and magnesium ( sler et d., 1988, 

p. 215). 

An additional natural influence on background groundwater chemistry is saltwater intrusion. As 

noted in Section 2, the Main Post and Charles Wood areas are underlain by dissected 

unconsolidated Coastal Plain sediments. The Coastal Plain aquifers are susceptible to saltwater 

encroachment, particularly near the coast and along tidal rivers and streams (Gill, 1962; Harriman 

et dl., 1989; Hamiman and 

Saltwater encroaches several miles inland on tidal streams, particularly during periods of low 

flow (Gill, 1962). Saltwater encroachment will lead to saltwater intrusion into the adjacent 

aquifers. Husky Brook and Lafetra Creek are tributary estuaries to the estuaries of Oceanport 

and Parkers Creeks. altwater will encroach several miles up these estuaries. 

The area of Monmouth County where Fort Monmouth is located is underlain by groundwater 

with relatively high manganese and iron concentrations. me manganese and iron concentrations 

reported for eastern onmouth County in Harriman et al. (1989) range from 110 to 200 p g L  

for manganese and 7,900 to 14, for iron. These concentrations are reported for the 

Upper Potomac Raritan- agothy aquifer, but the concentrations are expecte to be comparable 

in the shallower, lithologically similar Tinton and Red Bank sands. 

hthropogenic influences on the background metals include deposition of airborne dust, and 

fertilizers, pesticides, and herbicides eIds et al., 1992). The Fort Monmouth area is located 

downwind from farms (Jablonski, 19 Vanadium can be a result of oil burning (Fields et al., 

1992, p. 20). Arsenic was a common constituent of herbicides and pesticides in the past. 

Concentrations detected in surface-water samples collected at Fort Monrnouth ( 

Charles Wood) in December 1994 were compared to fresh and saltwater NJDEP Surface Water 

Standards (NJDEP, 1993). Based on observations by field personnel, sample locations were 

designated as saltwater if the area was tidally influenced. AU surface-water and sediment 



sampling locations at the Main Post were determined to be saltwater, with the exception of site 

M-2 (M2SW-1 and M2SW-2) and background locations (SS-B1 and SS-B2). However, all 

sampling locations at Charles Wood were designated as freshwater. Detected concentrations were 

also compared to maximum background concentrations for surface water collected at each site. 

Because many contaminants are readily sorbed to sediment and particles suspended in the water 

column, and may significantly augment concentrations of contaminants detected in surface water, 

total (unfiltered) as well as soluble (filtered) surface-water concentrations were compared to 

criteria and background. Note, however, that the criteria are developed based on the total 

concentration in surface-water. Surface-water locations sampled at the ain Post were 8%-2, 

M-3, and M-14: background surface-water samples were collected at two areas (SS-B 1 and SS- 

B2). Only background surface-water samples were collected at Charles Wood (CW-2 and CW-5). 

Surface-water criteria are presented in Table 4.1-4. Maximum background concentrations are 

presented in Table 4.1-8 for the Main Post and in Table 4.1-9 for Charles Wood. 

Concentrations of chemicals detected in freshwater and saltwater sediment samples collected at 

Fort Monmouth, NJ (Main Post and Charles Wood) in December 1994 were compared to NJBEP 

freshwater sediment guidance values (NJDEP, 1991), or marinelestuarine biological effects 

screening levels for saltwater (Long et al., 1995), as well as maximum detected background 

concentrations detected from each site. Concentrations from two sediment sample locations at 

the Main Post, AOC-3 and the pre-1941 STP, and one location at Charles Wood, CW-5, were 

compared to the appropriate sediment criteria and background, Sediment criteria are presented 

in Table 4.1-4. No background sediment samples were collected at saltwater locations on the 

Main Post. Maximum background concentrations are presented in Tables 4.1-8 and 4.1-9, 

NJDEP sediment guidance values incorporate National Oceanic and Atmospheric Administration 

(NOAA) sediment guidance values (NOAA, 1990) and NJDEPs equilibrium partitioning (EqP) 

approach for evaluating toxicity and bioavailability of sediment-bound, nonionic organic 

chemicals. For this screening evaluation, concentrations in sediment were compared to sediment 

NOAA Effects Range-Low (ER-L) levels (i.e., the lower 10th percentile of the chemical 

concentration associated with toxicity) and EqP-based criteria, which are adjusted to reflect site- 

specific total organic carbon (TOC) content (Table 4.1-4). 



Background sediment samples were collected from two areas at the Main Post (SS-B1 and 

2), and two areas at Charles Wood (CW-2 and @W-5). 



Surface Water and Concentrations 

Aluminum I 7481 ND 

J - Estimated Concentrations 4.1-25 



J - Estimated Concentrations 
D - Diluted Analysis 
P - Percent difference between two columns, the smaller of two is reported 
ND - Compound was not detected at or above the quantification limit. 
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Subsection 4.2 presents a description of each Main Post site, the sampling rationale, and the 

results of sampling activities. The sites and the sampling effort are summarized in Table 4.2-1. 

Additional historical information on each site may be obtained from the Inrzvestigatim of 

Suspected Waste Sites at Fort Monmouth, New Jersey, 1993. 

This subsection also summarizes the results of the sediment, surface-water, soil, and groundwater 

sampling program that was implemented to characterize site conditions on the 

identified in the WESTON report titled Site Investigation, Chemical Data Acquisitiun Plan 

(CDAP). A total of 4 sediment and 8 surface-water samples were 

addition, a total of 15 soil borings and 29 monitor wells were installed on Main Post sites. Soil 

and groundwater samples were collected from the borings and monitor wells and were analyzed 

for compounds determined to be characteristic of the wastes associated with each area, ie., TCL 

and TAL analytes (Tables 3.6-1 and 3.8-1). 

The field effort was conducted in accordance with the scope and procedures outlined in the 

CDAP. However, there were slight differences, which are summarized in Table 4.2-2. 

Appendix D presents the analytical results of the ain Post sampling activities. Detailed 

information regarding the specific sampling protocols for each site is provided in the subsections 

that follow. In addition to the results of groundwater and soil analyses, the lithologic descriptions 

and water-level information are used to provide a hydrogeologic interpretation of the site, where 

appropriate. 

Figure 4.2-1 shows the Iocation of the 13 Main Post sites discussed in this subsection. 

4.2.1 Rackmound Samples- 

The background sample locations were selected prior to the initiation of field activities in areas 

believed to be unaffected by base activities. These locations were as specified in the 



as unfenced - covwed with soil and 
avel from Earle. 

Potential Waste1 
Contaminants 

Domestic and industrial 
waste, oil b cans, fillers, 
soot, and buitding rubble. 

I Operated 1959-1964. Was fenced; had I Domestic and industrid 
skeet shooting range. Burned wood debris. waste. Wood and wal ash 
Bad tear gas trainitkg in tent. Currently 
grass-covered; no visible debris. 

from stoves, boiler. 

rated 1956 only. Currently grass- 

Operated 1952-1959. Currently grass- Domestic and industrial 
covered; no visible debris. waste. 

Located on Landfill M-3. 
Operated until 1970s. Burned general trash. 
Currentlv no visible contamination. 

General trash. 

Landfill Operated 1962-1981. Currently has Lea& 
composting operation. Was fenced and 
controlled during operation. 

Landfill Date of operation unknown. Located across 
Husky Brook from M-14. 

Domestic and industrial waste 
including pesticide/herbicide 
cans, batteries, asbestos, 
sludge from STP, and 
miscellaneous chemicals. 

Domestic and industrial 
waste, automobiles, oil, and 
building rubble. 

Landfill I Operated from 1965-1966. Has NJPDES Building rubble and 
&edgings from Husky Brook 
Lake. 

-- 

eek. Detected VOCs, 
metals, and inorganics. location (SS-B 1). Analyzed for 

TCL +30bKALICN. Tidal water-level monitoring. 

1 NJPDES sampling locations SS-3, at the NJPDES locations 
SS-4. Detected VOCs, metals, and 1) and upstream surface- 
inorganics. (SS-BZ). Used GPR and 

None. 

inorgauics. 

None. See M-3. 

Four monitor wells, NJPDES Abandoned existing wells and piemmeters; 
sampling location SS-7. installed 4 new monitor wells. Analyzed for 

TCL +30~AUCN/NH31sulfate. Tidal water-level 
monitoring. 

SS-9, and SS-10. define boundaries, lostalled 3 monitor wells. 

NIPDES sampling upstream and Used GPR and magnetics in western area 
downstream on Husky Brook Installed and sampled 3 monitor wells for 
Creek, SS-8, SS-9, and SS-10. TCL +SOnAWCN. Tidal monitoring with M-12. 

Sampled MM14SW-8 and Mt4SW-9 surface-water 
localions. 



an Summary - ain Post 
(Continued) 

Site Type 

Water tank 

Previous Sampling Activities" Investigation Activities 

None, Collected 2 surface soil samples. Analyzed for 
TCL SVOCs, TAL, and pesticides. 

Former 
Pesticide 
Storage 
Bldg. 498 

None. Collected 4 soil samples from 0 to 6 inches bgs. 
Installed soil boring and 1 monitor well. Analyzed 
for TCL +30. Analyzed for TAL in SB-01. 

Former 
training area 

Army Signal School. 
Diesel and gasoline generators. 

) Diesel and oil spilled on None. Conducted geophysical surveys, completed 9 soil 
brings, sampled 6 to 12 inches or 12 to 1% inches, 
stained areas, andlor just above water table. 
Instmlled 2 monitor wells in soil borings. Sampled 
soil for VOCs and TPHs. In addition, sampled for 
SVOCs and TAL at SB-06 only. Sampled 
groundwater for TCL +30TTAUPHs. 

Former 
sewage 
treatment 
plant 

Operated 1941-1975. Sludge drying bed Heavy metals, cyanide, and 
located on concrete base. Sludge 
transported to golf course and landfills. 
1935 map shows pistol range on this 
location. 

Moni~or wells installed west of 
site. Sludge sampled in 1981; no 
heavy metals detected. 

Sampled outfall sediments and 2 soil brings in 
sludge bed area for TCL + 301TAUCN. 

Former 
treatment 
plant 

Sampled outfall sediment for metals. Operated until 1941. Located Heavy metals, 
approximately where Bldg. 250 is today. 
Labeled on 1935 map. 

None. 

Buildings 
(see Table 
4.2-22) 

Several transformers in this area were tested 
for PCBs in 1990. Those with PCBs >5CY) 
ppm were removed or remediated. 

Transformers sampled - several 
> 500 ppm. See Table 4.2-22. 

Sampled PCB transformer locatiom. 

"Results of previous investigation were presented on the report titled i n v e s ~ g ~ ! i a n  of Suspected Waste Sites at For! Monmouth, New Jersey (1993). 
b T ~ ~  +30 = Target Compound List; includes volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, and plychlorinated biphenyls (PCBs). 



Soil samples from SS-01 an -02 were collected and 
analyzed for TCL SVOCs; ver, TCL SVOC analyses 
were not proposed in the @ 

Soil samples from SB-01 were collected and analyzed for 
TAL metals: however, TAL metals analyses were not 
proposed in the CDAP. 

Installed 9 soil borings instead of 12, and 2 monitor wells 
instead of 3 because marshy conditions made some of the 
planned sampling locations inaccessible. Sampled one 
existing monitor well in addition to the 2 newly installed 
wells. h eight of nine soil borings, no soil staining was 
observed so no SVOC analysis was performed as per the 
C D N .  



Investigation of Suspected Waste Sites at FOH Monmotlth, New Jersey, 1993, which was approved 

by NJDEP. Background characterization data were collected to evaluate sod, groundwater, 

surface water, and sediment in areas of the base considered to be representative of natural 

materials or upgradient conditions. 

Sediment and surface-water samples were taken upgradient of the Main Post on Lafeea Creek 

and Mill Creek. Five background soil borings, which were converted into monitor wells, were 

installed and two discrete soil intervals were sampled from each boring. Two rounds of 

groundwater samples were collected from each location. Soil and groundwater samples were 

analyzed for the parameters listed in Section 3, Tables 3.6-1 and 3.8-1. Background monitor 

wells were labeled as "B" wells, i.e., MW-O1B. Main Post background locations are shown in 

Figure 4.2-2 and labeled B-1, B-2, etc. Monitor well MW-OlB was installed at background 

location B-1 and a similar practice was followed at the other background locations. 

rogeologic In 

The five monitor wells installed at the Main Post were installed to depths ranging from 14 ft 

below ground surface (bgs) to 26 ft bgs. Total depths were determined during drilling and were 

based on the depth at which water was encountered. The lithology and depth to water varied 

between background locations, as presented on the lithologic logs in Appendix A. Monitor wells 

were screened across the water table. 

As outlined in the CBAP, soil samples were collected from two discrete intervals: 0 to 2 ft bgs 

and between 2 and 10 ft bgs or to groundwater. Soil-boring depths varied among the background 

locations, depending on the depth to groundwater. The compounds detected in background soil 

samples at the specific sampling intervals, with the corresponding sample identifications, are 

presented in Appendix D. Table 4.1-6 summarizes the maximum concentrations detected in 

background soil at the Main Post and presents published maximum concentrations for Monmouth 

County. 



VOCs were analyzed for but were not detected in Main Post background soil samples. 

A total of 19 SVOGs were detected in Main Post background soil samples (Table 4.1-6). 

Three pesticides (4;4'-DDE, 4,4-DDD, and 4,4'-DDT) were detected above the laboratory 

quantitation limit in Main Post background soils. 

A total of 19 metals were detected above laboratory quantitation limits in Main Post background 

soils. 

Cyanide was not detected in any of the Main Post background soil samples. 

Two rounds of groundwater samples were collected at the Main Post. The compounds detected 

in groundwater samples from the individual sampling rounds, with the corresponding sample 

identifications, are listed in Appendix D. Table 4.1-6 summarizes the maximum background 

concentrations detected in groundwater at the Main Post. 



VOCs were not detected in any of the background samples from the 

Two SVOes [bis(2+thylhexyl) phthalate and chrysene] were detected in concentrations above 

or below the laboratory quantitation limits. However, bis(2-ethylhexyl) phthalate is a common 

laboratory contaminant. 

One pesticide (heptachlor epoxide) was detected in tbe background groundwater samples in a 

concentration below the laboratory quaatitation limit. PCBs were not detected at the background 

locations. 

As indicated in Table 4.1-6, 22 metals (total) were detected in concentrations above laboratory 

quantitation limits in background groundwater at the 

Cyanide was not detected in the background groundwater at the Main Post. 

Two surface-water sarnpIes collected at locations upgradient from on-site drainage (SS-B1 and 

SS-B2) were selected as background samples (Figure 4.2-2). The analytes detected in 

background surface water and corresponding sample identifications are presented in Appendix D. 



Table 4.1-8 summarizes the maximum detected concentrations in total and soluble background 

surface water at the Main Post. 

VOCs were analyzed for but not detected in background surface water (total) at the Main Post. 

VOC analysis was not performed for the soluble background surface-water samples. 

SVOCs were analyzed for but not detected in background surface water (total) at the 

SVOC analysis was not performed for the soluble background surface-water samples. 

A total of 13 metals were detected above laboratory quantitation limits at the 

Similarly, 11 metals were detected above laboratory quantitation limits in the filtered (soluble) 

background surface-water samples (Table 4.1-8). 

Two sediment sampling locations at the Main Post, SS-B 1 and SS-B2, were selected as 

background because they are located upgradient of on-site drainage (Figure 4.2-2). Analytes 

detected in background sediment and corresponding sample identifications are presented in 

Appendix D. Table 4.1-8 summarizes the maximum detected concentrations in background 

sediment at the 



Four VOCs (acetone, Zbutanone, 1,2-dichloroethene, and vinyl chloride) were detected above 

the laboratory quantitation limits in Main Post background sediments. However, acetone and 

2-butanone are common laboratory contaminants. 

One SVOC, di-n-butyl phthalate, was detected in concentrations above the laboratory quantitation 

limits in Main Post background sediment. Benzo(a)pyrene was the only polyaromatic 

hydrocarbon (PAH) compound detected in concentrations above the laboratory quantitation limits 

in Main Post background sediment. 

Pesticides were analyzed for but not detected in background sediments at the Main Post. 

A total of 19 metals in background sediment at the Main Post were detected above laboratory 

quantitation limits (see Table 4.1-8). 
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-2) is located in the southwestern comer of the Main Post, on the south bank of 

Mill Creek (Figures 4.2-1 and 4.2-3). The approximate area of Landfill 2 is 280,400 ff (6.5 

acres). 

According to the Installation Assessment (IA) (USATE-IAMA, 1980), Landfill 2 was in use 

between 1964 and 1968. A review of aerial photographs suggests that the landfill was still in 

use in 1969. The 1969 aerial photograph shows that the western three-quarters of the site is 

mostly bare ground with abundant wheel tracks; a 50- by 300-ft m a  in the center of this western 

area is covered with small piles of debris; vegetation is visible between some of the piles, 

suggesting that the piles had been there for some time. The eastern quarter of the site is 

vegetated; a small square building and a steel storage igloo were located near the entrance to the 

landfill. At present, the Landfill 2 area is used for storage of wood chips. 

Materials generally found in Main Post landfills include unwashed pesticidejherbicide cans, 

batteries, fluorescent tubes, electronic components, garbage, asbestos wrappings from pipes, soot 

and boiler scale, sludge from sanitary treatment plants (STPs), small quantities of outdated drugs, 

outdated photographic chemicals in glass bottles, building rubble [including asbestos-containing 

materials (ACM)], incinerator ash, sand from oil spill cleanups, and other debris (XA). According 

to the IA, specific wastes known to have been put in Landfill 2 include oil in cans, oil burner 

filters (with approximately 0.5 liter of oil in each), and soot. The banks along Mill Creek near 

the west end of Landfill 2 were reportedly covered with building rubble (concrete, cinder blocks, 

etc.) to stabilize the bank. Metal and concrete protrude from the banks of Mill Creek. 

As part of a New Jersey Pollutant Discharge Elimination System (NJPBES) penmit (permit No, 

0057274), surface-water samples have been taken at two locations in Mill Creek since February 

1986. The results are summarized in the recent report (WESTON, 1993). Two VOCs 



(tetrachloroethene and bichloroethene) were detected in concentrations above the NJDEP surface- 

water criteria. 

To identify the source of the halogenated hydrocarbons (HHCs) detected in surface-water samples 

collected from a previous investigation (WESTON, 1993), two new surface-water samples 

(M2SW-1 and -2) were collected (Figures 4.2-2 and 4.2-3). In addition, three shallow 

monitor wells -3) were installed. Monitor well locations ( 

through MW-3) and surface-water locations are presented in Figure 4.2-3. Tidal water-level 

monitoring was conducted for a minimum of 72 hours in the three monitor wells and at stiUing 

well-1 and stilling well-2 prior to the collection of analytical samples. Two rounds of 

groundwater samples and one round of surface-water samples were analyzed for TCL +30 

parameters (which include VOCs, SVOCs, pesticides, and PC s), TAL, metals, and cyanide. 

Lithologic logs from -3 indicate that the lithology consists of a thin soil cover 

(0.2 ft) underlain by fill material. The components of the filled materials observed in both 

borings consist of coal and wood fragments, roof shingles, paper, and miscellaneous debris. 

Natural quartz sand, silt, and clays were intermixed with the manmade materials. 

-1, located upgradient of the landfiU boundary, indicates a lithology consisting primarily of 

silty medium-finegrained sand that overlies a fine-medium-grained sandy silt. 

Groundwater saturation was observed at approximately 8 ft bgs at all of the we11 locations. The 

three monitor wells were screened across the water table, with total depths of 23, 18, and 16 feet 

bgs in MW-1, 3, respectively. ater-level elevation data, measured on 6 

1995, indicate that local groundwater flow is north toward Mill Creek (Figure 4.2-4). Based on 

groundwater elevation measurements, monitor wells m - 2  and 

M-2 area. 



Monitor wells at site M-2 were sampled for the analytical parameters listed in Table 3.8-1. The 

analytical results in groundwater samples from the individual sampling rounds are listed in 

Appendix ID. Table 4.2-3 compares the average concentrations of the detected compounds from 

the February and arch sampling rounds with the EP Groundwater Quality Criteria 

(GWQC), and then compares the results to the subsequent site-specific maximum background 

and/or haonmouth County background concentrations, where appropriate. Figure 4.2-5 presents 

the locations and averaged concentrations of compounds detected above both the NJDEP GWQC 

and the background concentrations established for the Main Post. 

Chlorobenzene was the only VOC detected in site M-2 groundwater (Figure 4.2-5). However, 

chlorobenzene was detected in concentrations exceeding the NJDEP GW from both sampling 

rounds in MW-2 and MW-3. Chlorobenzene was not detected in the February sampling round 

in MW-1, but was detected in the March sampling round in exceedance of the NJDEP GWQC. 

SVOCs were not detected in site monitor wells above laboratory quantitation limits from either 

sampling round. 

PesticidesIPCBs were not detected in site monitor wells from either sampling round. 

As indicated in Table 4.2-3, of the 20 metals detected in site groundwater, only 5 (aluminum, 

arsenic, iron, manganese, and lead) were found in concentrations exceeding the NJDEP GWQC. 



Campounds exceeding NJDEP groundwater quality crib are noted by bold numbon. 
NJDEP gmmdwatcr quality Witeris Cwsist of tht higher number between the PQL or STANDARD 
*PQL -Practical Qlurntitation Limit war uscd as the NJDEP $roMdw;rkr qquality criteria 
h'LE - NO Lcvtl Establish& 
ND - Indicates that the tofflpound was not detected at the noted m c a t i c m  l i d  
J - Indicates that thc conccnhatkn d u e  was csthnatcd dnc to dclcction at or near the qwd6cation fhrtiLr 

- Monmouth County maximum background concentration. 

R - Data rejected, U R S  the Data Validator 



However, all five metals, with the exception of iron in NPW-2 and manganese in MW-3, were 

found in concentrations below those determined for both site-specific and onmouth County 

background at the Main Post. Although iron was found in samples collected from 

concentrations greater than the range established in the Monmouth County study, the 

concentrations were we11 below the site-specific maximum background concentration established 

at Main Post, Manganese was found in MW-3 in a concentration only slightly greater than the 

site-specific and onmouth County background concentrations. AS discussed in Subsection 4.1, 

groundwater flowing through glauconitic formations contains abundant manganese. Xn addition, 

manganese is a common metal found in tidally influenced environments. Therefore, manganese 

is not identified as a compound of concern. 

Cyanide was not detected in site monitor wells from either sampling round. 

Figure 4.2-6 presents the Main Post surface-water and sediment sampling locations. Surface- 

water samples were collected from two locations at M-2: M2SW-1 and M2SW-2 (Figures 4.2-3 

and 4.2-6). M2SW-1 is upgradient of M2SW-2. Both samples were determined to be freshwater, 

based on conductivity data, salinity data, and field observations. Total (unFitered) and soluble 

(filtered) concentrations were compared to NJDEP freshwater criteria and background and are 

presented in Table 4.2-4. 

Two V K s  (tetrachloroethene and trichloroethene) were found in concentrations in the unfiltered 

samples greater than the NJDEP freshwater criteria and background at locations SW-1 and SW-2. 

Figure 4.2-5 presents the liocations of the compounds detected above the established criteria and 

maximum background. 



' - Same compound as listed by NJDEP tetnchlom&yltne. 
' - NJDEP S& wata Quality standards (1993). 
h -Non carcinogen etfect-based human health criteria as a 30 day average. 
hc'carcinoyen effect-bsud h m  health crituia as 70 yrra avcragc. 
ND - Indicates that the cmpund was not detected at the noted quantification limit 
J -Indicates that tht cvmmtdrn valw was estimated due to detection at otm thc quanrification limit 

NLE -No Level E&blirhrd 
NA - Not Analyad 
Cornpun& detatcd aboveNJDEF' Swfacr Water Critaia arc noted by bold numbers. 



Bis(2-ethylhexyl) phthalate was the only SVOC detected in site M-2 surface water. In addition, 

the compound was found in a concentration greater than the NJDEP freshwater criteria and 

background at location SW-2. Bis(2-ethylhexyl) phthalate is a c o m o n  laboratory contaminant 

and can be attributed to sampling or laboratory contamination. 

Pesticides/PCBs were analyzed for but were not detected in site surface water. 

Of the 13 metals detected in site surface water, only one (lead) was found in a concentration 

greater than the NJDEP freshwater criteria and maximum background. The compound exceeded 

the criteria in the filtered sample, but was not detected above criteria in the u 

(Figure 4.2-5). 

Appendix E presents hydrographs of the comparisons between the monitor wells ( 

MW-3) and the stilling wells (1 and 2) during the tidal monitoring tests. 

Tidal fluctuations in Mill Creek and in site monitor wells were monitored at upstream tidal 

monitoring station (stilling well-2), downstream tidal monitoring station (stilling well- 1), and site 

1 through MW-3) (Figure 4.2-3). (Jilydrogiaphs are presented in Appendix 

E.) The tidal monitoring stations are approximately 2,400 ft apart. Changes in creek levels at 

the upstream location were compared to changes in water levels measured at well MW-2, and 

changes in creek levels at the downstream location were compared to changes in water levels 

measured at well MW-3. Wells N W - 2  and MW-3 are approximately 150 feet from the creek. 



Tidal fluctuations in the creek were also compared to water levels measured at well MW-1, 

approximately 1,100 feet from the creek. Monitor wells were screened below sea level. 

The tidal monitoring data collected at Landfill 2 (M-2) suggest that the stream is influenced by 

incoming tides. Peaks representing the high tides at stdling well-1 and stilling well-2 are 

observed, but low tide peaks are not apparent because the elevation of the stream bed at Landfill 

2 (M-2) is higher than the elevation of sea level at low tide. The streambed elevation is 1.37 feet 

above mean sea level (ft rnsl) at stilling well-1 and 1.28 ft msl at stilling well-2. The maximum 

change in creek stage at Landfill 2 (M-2) was 1.2 feet, and the maximum change in water level 

in the monitor wells was 0.2 foot 

Data collected from well MW-1 were useful as baseline data during the tidal monitoring study 

at Landfill 2 (714-2). The data suggest that there is no apparent tidal effect on the water levels 

1 and creek levels measured at stilling well-1 or -2. Well -1 is approximately 

1,100 feet from the creek and is too distant to be influenced by changing creek stage. Water 

levels in the water-bearing unit and creek levels declined by about 0.1 foot over the course of 

the monitoring study in 

The water levels recorded at MW-2 and MW-3 appear to be tidally influenced (see Appendix E). 

ater levels measured at both wells respond almost instantaneously to rising creek levels. The 

peak in water levels measured at both wells occurs approximately 20 to 40 minutes after the peak 

in creek stage. At both monitoring locations (stilling well-1, -2 and stilling well-2, -3) 
water-level peaks at each well are approximately 15% to 20% of the tidal peak in creek levels. 

Conductivity and salinity were measured in surface-water and groundwater samples at LandfiU 

2 (M-2) in January and March 1995, and are presented in tables in Appendix E. 

were collected at low tide and high tide each month to evaluate the extent of saltwater intrusion 

at each site. High conductivity and salinity readings indicate salty or brackish water, whereas 

low readings indicate freshwater. 



The data indicate the presence of freshwater in the creek at Landfill 2 ( 

conductance measured in the creek at Landfill 2 ( is consistently less than 240 

addition, salinity measured in the creek at Landfill -2) is consistently less than 0.2 parts per 

thousand (ppth). The results are consistent with the higher streambed elevation at Landfill 2 

(M-2) when compared to Landfill 8 (M-8) and Landfills 12 and 14 ( 

Groundwater sampled from monitor wells MW-4. and 3 generally exhibits low conductivity 

and zero salinity, except weU MW-2 at Eandfdl ) The moderate to high specific 

conductance at well MW-2 at Landfill 2 (M-2) is unexplained, but is likely caused by saltwater 

intrusion from Parkers Creek. 

The surface-water sampling results indicate that two VBCs were detected at the two surface- 

water locations at concentrations greater than NJDW surface-water criteria, and above m a A u m  

background concentrations. In addition, soluble lead was detected at a concentration greater than 

NJDEP criteria and the maximum background concentrations. Because the site formerly had an 

NJPDES permit (pennit No. 0057274), surface water has been sampled since 1986. The results 

from the current round of surface-water sampling for VOCs are less &an the max 

from previous rounds. 

Chlorobenzene was detected in the groundwater at concentrations exceeding the 

and background in both downgradient monitor wells from both sampling rounds and in the 

upgradient well during one sampling round. 

The results of the tidal monitoring indicate that there is no apparent relationship between the 

changing creek levels and the water levels in upgradient monitor well W-1; however, a direct 

relationship was observed between changing creek levels and the water levels in downgradient 

monitor wells -2 and -3. Conductivity and salinity results indicate the presence of 

freshwater in the creek at site M-2. Freshwater was indicated at monitor wells -1 and 



-3. A moderate to high specific conductance was measured at monitor well 

is unexplained. 

Although groundwater sample results at site M-2 exceeded NJDBP criteria for one VOC, and 

surface-water results were slightly exceeded by two VOCs, h e d i a t e  remedial action is not 

required for several reasons. Immediate remedial action is usually based on an immediate threat 

to human health. At this site, shallow groundwater flows toward and disch Creek, 

as indicated by water-level measurements in site monitor wells. Also, there are no known uses 

of groundwater at or downgradient of Lhe site. Although there is slight V ontamination in 

Mill Creek, there is no use of Lhis water for human consumption. In fact, Creek becomes 

saline immediately downgradient of site M-2. Therefore, the groundwater and surface waters are 

not used for drinking water. 

In addition, surface-water sampling has been performed at this site since 1986, and since the 

landfill has not been used for decades, the concentrations of VOCs seem, at worst, to be stable 

and possibly decreasing. esurnably, since no material is being added to the source (the 

landfill), natural degradation will decrease groundwater and surface-water conramination levels 

in the future. Although downgradient surface-water samples were not taken during this round, 

previous sampling at site M-8 indicated that NJDEP surface-water criteria were not exceeded for 

VOCs. Therefore, the only portion of Mill Creek for which NJDEP surface-water criteria are 

exceeded is the portion between sites M-2 and M-8. All of this portion is on Fort 

property and, therefore, access to it is restricted. 

Since the existing monitor wells and surface-water sampling locations are adequately placed to 

monitor downgradient groundwater and surface water, the Fort Monrnouth Directorate of Public 

Works @PW) proposes that a long-term surface-water and groundwater monitoring program be 

developed and implemented for the site. Aqueous samples would be collected 

a quarterly basis to further evaluate water quality conditions at the site. Groundwater samples 

would be collected &om existing monitor wells, and surface-water sarnples would be collected 

horn points yet to be determined. Compounds of concern identified in the fist  two rounds of 

sampling would be targeted for the monitoring program. 
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4.2.3 Landfili 3 (M-3) 

4.2.3.1 Site Location 

Landfill 3 (M-3) is located between North Drive and Lafetra Creek in the west-central part of 

the Main Post. The actual boundaries of the landfill are not clear, but have been approximated 

in Figure 4.2-7. The approximate area of site M-3 is 257,890 ft2 (5.9 acres). Burning Area M-6, 

which is discussed later, is located within Landfill 3. 

4.2.3.2 Site History 

According to the IA, Landfifl 3 was in use between 1959 and 1964, and was used for general 

purpose disposal of domestic and industrial wastes. The 1969 aerial photograph shows that, with 

the exception of a few areas with vehicle tracks, this area was covered with vegetation. At 

present, the surface is hummocky and covered with grass. 

Landfill 3 (M-3) most likely contained materials similar to those generally found in other Main 

Post landfills. According to long-term Fort Monmouth employees, this landfill also contains 

wood and coal ash from furnaces and boilers. 

As part of an NJPDES permit (permit No. 0057274), surface-water samples have been taken at 

two locations in Lafetra Creek since February 1986. The results are summarized in the recent 

report (WESTON, 1993). One VOC (tetrachloroethene) was detected in concentrations above 

the NJDEP surface-water criteria. 

4.2.3.3 Sampling Effort 

Surface geophysics surveys were conducted to confirm the location and investigate the extent of 

the former landfill. First, a magnetometer survey, including both vertical magnetic gadie*t and 

total magnetic field, was conducted. After completion of the magnetometer survey, GPR was 

used in accessible areas to provide additional definition of landfill boundaries. 



The source of the HHCs detected in surface-water samples from a previous investigation could 

not be determined (WESTON, 1993). Therefore, surface-water locations M6SW-1 and MlOSW-1 

on Lafetra Creek were sampled (Figure 4.2-6). In addition, three monitor well locations (MW-4 

through MW-6), as shown in Figure 4.2-7, were installed. The location of monitor well M-6 was 

slightly adjusted based on the geophysical interpretations. The well was repositioned to monitor 

groundwater quality downgradient of the exposed drum area. The monitor wells were sampled 

twice and surface-water locations were sampled once for TCL +30 parameters, TAL metals, and 

cyanide. 

4.2.3.4 Geophysical Results 

The magnetometer survey performed at M-3 indicated buried ferrous material, as depicted in 

Figures 4.2-8 and 4.2-9, within the suspected boundary of the landfill. The total magnetic field 

contour plot (Figure 4.2-8) shows background readings of approximately 54,000 nT and is 

represented by the green contour interval. High and low excursions from this value, represented 

by the violet and blue contour intervals, respectively, reveal anomalous magnetic signatures 

indicative of buried ferrous objects. The boundary between the background and anomalous 

magnetic readings is interpreted as the landfill boundary. Cultural features along the north side 

of the site include buried and overhead power lines and a chainlink fence. These features limited 

the magnetic data acquisition and anomalous magnetic influences that could be seen on the 

magnetic gradient plot (shown in Figure 4.2-9). The northern edge of the plot shows these 

cultural anomalies as a "low" reading from background, and is represented by the blue contour 

interval. 

The GPR survey performed at M-3 confirmed the potential landfill boundary and expanded the 

geophysical survey underneath the overhead power lines and up to the northern fenceline. The 

GPR system is not heavily influenced by these types of cultural features like magnetometer 

methods. A typical radar profile, such as along the 600E traverse, reveals "normal" horizontaI 

reflectors, indicative of nonfill areas, from 100s to approximately 100N (Figure 4.2-9A). 

Continuing from 65N to 160N the radar waveform becomes very chaotic in nature. This chaotic 

waveform is typical of buried waste material. 



Hyperbolic radar signatures, typical of buried drums, were observed in the vicinity of grid 

coordinate 160Nl800E. This was confirmed visually by observing a partially exposed drum at 

the surface at approximately 160N/800E. As shown on the radar profile in Figure 4.2-9B, the 

hyperbolic waveforms are found within chaotic radar reflectors. With the exception of these 

hyperbolic radar signatures, the geophysical surveys indicate that the waste material is within the 

suspected landfill boundary. Monitor wells have been installed in appropriate locations to 

monitor groundwater quality upgradient and downgradient of the site, 

4.2.3.5 Hydrogeologic Interpretation 

Lithologic logs from MW-5 and MW-6 indicate that the lithology consists of a thin soil cover 

(0.3 ft) underlain by fill material. The components of the filled materials observed in both 

borings consisted of a black slag material with camera film, rebar, and paper debris. Natural 

quartz sand, gravel, silt, and clay were intermixed with the manrnade materials. MW-4 is located 

upgradient of the fill locations and consists of tight olive-green silty fine-grained sand with a clay 

matrix. 

Groundwater saturation was observed in the borehole during drilling activities between 8 and 10 

ft bgs. Monitor wells were screened across the water table, and total depths varied from 

approximately 23, 16, and 15 ft bgs in MW-4, MW-5, and MW-6, respectively. Water-level 

elevation data measured on 6 March 1995, indicate that local groundwater flow is to the north 

in the direction of Lafetra Creek (Figure 4.2-10). Based on groundwater elevation measurements, 

monitor wells MW-5 and MW-6 are downgradient of the site M-3 area. 

4.23.6 Groundwater Sampling Results 

Monitor wells at site M-3 were sampled for the analytical parameters listed in Table 3.8-1. The 

analytical results for groundwater samples fkom the individual sampling rounds are listed in 

Appendix D. Table 4.2-5 compares the average concentrations of the detected compounds from 

the February and March sampling rounds with the NJDEP GWQC, and then compares the results 

to subsequent site-specific maximum background and/or Monmouth County background 
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concentrations, where appropriate. Figure 4.2-1 P presents the locations and average 

concentrations of compounds detected above the NJDEP GWQC, and above both site-specific 

and Monmouth County background concentrations established at the Main Post. 

vocs 

Although chlorobenzene was detected below the laboratory quantitation limit but above the 

method detection limit in a sample collected at MW-5 from the March sampling round, the value 

slightly exceeds the NJDEP GWQC. As discussed in Subsection 4.1, the analytical results that 

are reported with a "J" are estimated values that are below the quantitation limit but above the 

method detection limit. 

SVOCs were not detected above laboratory quantitation limits in the site monitor wells from 

either sampling round. The levels of compounds that could be estimated (below the laboratory 

quantitation limit) were well below the NJDEP GWQC, where established. 

Pesticidesff CBs 

PesticidesIPCBs were not detected in the site monitor wells from either sampling round. 

Metals 

As indicated in Table 4.2-5, of the 18 metals detected in site groundwater, 4 metals (aluminum, 

iron, manganese, and lead) were found in concentrations exceeding the NJDEP GWQC. 

However, aluminum and iron were found in concentrations below those determined for site- 

specific andlor Monmouth County background. Manganese was detected (at MW-5 and MW-6) 

in concentrations greater than the site-specific and Monmouth County background levels. In 

addition, lead was found in concentrations greater than those determined for maximum 

background in MW-5 (Figure 4.2-1 l), but below background in MW-6. However, lead was not 



detected in the filtered sample above NJDEP GWQC. As discussed in Subsection 4.1, 

groundwater flowing through glauconitic formations contains abundant manganese. In addition, 

manganese is a common metal found in tidally influenced environments. Therefore, manganese 

is not identified as a compound of concern. The relatively high sodium concentrations in 

groundwater samples from site M-3 are from saltwater intrusion from the Parkers Creek estuary 

via Lafetra Creek. 

Cvanide 

Cyanide was analyzed for but not detected in the site monitor wells from either sampling round. 

4.2.3.7 Surface-Water Sampling Results 

Two surface-water samples were collected at M-3: MlOSW-1 and M6SW-1 (Figures 4.2-6 and 

4.2-7). MlOSW- 1 is upgradient of M-3 and M6SW- 1 is downgradient. Both samples were 

determined to be saltwater, based on conductivity results and field observations. Total 

(unfiltered) and soluble (filtered) concentrations were compared to NJDEP saltwater criteria and 

background and are presented in Table 4.2-6. 

VOCs 

VOCs were analyzed for but were not detected in site surface-water samples. 

s v o c s  

SVOCs were analyzed for but were not detected in site surface-water samples. 

PesticidedPCBs 

PesticidedPCBs were analyzed for but were not detected in site surface-water samples. 
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Metals 

As indicated in Table 4.2-6, of the 12 metals detected in site surface water, only one (manganese, 

unfiltered) was found in a concentration slightly exceeding the NJDEP surface-water criteria 

(saline) in sample MP6SW1. However, the concentration of manganese was detected below the 

maximum background levels established at the Main Post for total metals. In addition, 

manganese was found in a concentration below the established criteria and background in the 

filtered sample. 

As presented in Table 4.2-6 (soluble), no soluble concentrations of contaminants detected in 

M6SW-1 surface-water were greater than NJDEP surface-water criteria. 

None of the total or soluble concentrations of chemicals detected in MlOSW-1 surface water 

exceeded NJDEP surface-water guidance (Table 4.2-6 total and soluble). 

4.2.3.8 Recommendations 

The geophysical surveys indicate that the extent of the identified waste material is within the 

suspected boundaries of the landfill and the monitor wells have been installed in appropriate 

locations to monitor shallow groundwater quality upgradient and downgradient of the site. In an 

isolated area of the site the GPR results indicated hyperbolic radar signatures typical of a buried 

drum or drums. A partially exposed drum was also observed at this location. 

Groundwater quality results indicate that chlorobenzene was detected in one downgradient well 

below laboratory quantitation limits, but just above NJDEP GWQC and background from one 

sampling round. Lead was also detected at levels above NJDEP GWQC and background. 

The surface-water quality results indicate that no organic or inorganic concentrations exceeded 

both NJDEP surface-water criteria and the maximum background concentration. Because the site 

formerly had an NJPDES permit, surface water has been sampled since 1986. The results from 



the current round of surface-water sampling for VOCs are less than the maximum results from 

previous rounds. 

Although NJDEP groundwater criteria were exceeded for one VOC, immediate remedial action 

is not required for several reasons. First, the measured value for the VOC was below the 

quantitation limit and just slightly above the GWQC. In addition, the groundwater flows toward 

Lafetra Creek, and since the water table is higher than the creek bed and groundwater flow tends 

to follow surface topography, the shallow groundwater probably flows into Lafetra Creek. There 

are no uses of groundwater between the source and Lafetra Creek. Surface-water samples did 

not exceed NJDEP surface-water criteria. Therefore, there is no immediate threat to human 

health. 

In addition, because surface-water sampling has been performed at this site since 1986, and the 

landfill has not been used for decades, the concentrations of VOCs seem, at worst, to be stable 

and possibly decreasing. Presumably, since no material is being added to the source (the 

landfill), natural degradation will decrease groundwater and surface-water contamination levels 

in the future. 

Since the existing monitor wells and surface-water sampling locations are adequately placed to 

monitor downgradient groundwater and surface water, DPW proposes that a long-term susface- . 

water and groundwater monitoring program be developed and implemented for the site. Aqueous 

samples would be collected and analyzed on a quarterly basis to further evaluate water quality 

conditions at the site. Groundwater samples would be coliected from existing monitor wells, and 

surface-water samples would be collected from points yet to be determined. Compounds of 

concern identified in the first two rounds of sampling would be the targeted for the monitoring 

program. 

The partially exposed drum will be excavated. The area immediately around and under the drum 

will be investigated for additional drums. Any excavated drums will be examined to determine 

if hazardous materials were present or still exist The dnun and the excavation will be monitored 

with a photoionization detector (PID). NJDEP will be requested to send a representative to 



monitor the excavation. If there is no indication that the drum contained, or still contains, 

hazardous materials and if elevated readings are not observed on the PID, the excavation will be 

backfilled and no further action will be taken. If contamination is identified, additional sampling 

will be conducted in accordance with the Technical Requirements for Site Remediation (NJDEP, 

1993). 
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Landfill 4 (M-4) is located in the area bounded by the Avenue of Memories to the south, North 

Drive to the north, Mill Creek to the west, and Wilson Avenue to the east (Figure 4.2-7). The  

approximate area of site M-4 is 61,800 ft2 (1.4 acres). 

Landfill 4 was used in 1956 for the disposal of building demolition debris. The 1940 aerial 

photograph shows a swamp at this location. In the latter part of 1955 and d u ~ g  1956,72 World 

War I][ buildings were demolished on Main Post (Concise History; History and Place Names). 

Potential contaminants associated with demolition debris include lead from paints and piping and 

asbestos. At present, the surface is flat and grass covered. There are trees in the southeast 

comer, 

As part of an NJPDES permit, surface-water samples have been taken upstrerun and downstream 

of this site on Mill Creek. The results are discussed in ubsection 4.2.2 (site -2) and 4.2.5 (site 

M-5). 

Three shallow monitor wells (MW-7 through MW-9) were installed around the landfill, and two 

rounds of groundwater sampling were conducted to evaluate groundwater quality. Monitor well 

MW-7 is an upgradient well and monitor wells MW-8 and MW-9 are downgradient wells. The 

monitor wells were sampled twice for TCL +30 parameters, TBt metals, and cyanide. 

Lithologic logs from MW-8 and MW-9 indicate that the lithology consists of a thin soil cover 

(0.4 ft) underlain by alternating layers of reworked sand, silt, and broken concrete gravel pieces, 



with interbeds of plant-root fragments. orehole logs from -7 indicate a lithology consisting 

of an orange-olive-brown fine-coarse sand with little silt. 

Groundwater saturation was observed at approximately 7 ft bgs at each well location. The three 

monitor wells were screened across the unconfined water table, at total depths of 16, 18, and 22 

W-8, and MW-9, respectively. Water elevation data, measured on 6 March 

1995, indicate that local groundwater flow is west toward ill Creek (Figure 4.2-10). Based on 

groundwater elevation measurements, monitor wells MW-8 and MVV-9 are downgradient of the 

M-4 area. 

Monitor wells at site -4 were sampled for the analytical parameters listed in Table 3.8-1. The 

analytical results for groundwater samples from the individual sampling rounds are listed in 

Appendix D. Table 4.2-7 compares the average concentrations of the detected compounds from 

the February and arch sampling rounds with the NJDEP GWQC, and then compares the results 

to the subsequent site-specific background and/or Monmouth County back round concentrations, 

where appropriate. Figure 4.2- 11 presents the locations and average concentrations of compounds 

detected above the NJDEP GWQC and the established maximum background concentrations at 

the Main Post. 

VOCs were not detected in the site monitor wells from either sampling round. 

S V K s  were not detected above laboratory quantitation limits in the site monitor wells from 

either sampling round. The levels of compounds that could be estimated (below the laboratory 

quantitation limit) were well below the NJDEP WQC. 
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One pesticide (4-4'-DDT) was detected in a concentration slightly exceeding the NJDEP GWQC 

in the upgradient well -7 from the February sampling round only (Table 4.2-7). This 

concentration was confirmed In a duplicate sample collected in MW-7 during the same sampling 

round. However, pesticides were not detected in a downstream surface-water location (SS-5) 

collected from a previous investigation (Figures 4.2-7 and 4.2-11). The results of that 

investigation are presented in WESTON, 1993. PCBs were not detected in the site monitor wells 

from either sampling round. 

As indicated in Table 4.2-4, of the 17 metals detected in site groundwater, 4 metals (aluminum, 

iron, manganese, and sodium) were found in concentrations exceeding the NJDEP GWQC. 

However, aluminum, iron, and manganese were found in concentrations below those determined 

for site-specific and onmouth County maximum background levels. Although sodium in 

was detected in a concentration greater than the level established ias site-specific background, the 

concentration was well below the onmouth County maximum background level. 

Cyanide was not detected in the site monitor wells from either sampling round. 

One pesticide compound was detected at a concentration just above the NJDEP GWQC and 

background in the upgradient well in both the routine and duplicate samples. The pesticide was 

not detected in downgradient monitor wells, and also was not detected during previous sampling 

at downgradient location SS-5 (WESTON, 1993). 



Although NJDEP groundwater criteria were exceeded for one pesticide, no immediate remedial 

action is required. The measured value of the pesticide was just slightly above the GWQC. 

Shallow groundwater flows toward and discharges into MiU Creek, as indicated by water-level 

measurements in site monitor wells. Also, there are no known uses of groundwater at or 

downgradient of the site, No surface-water sampling was performed at this site during this 

project. The surface water was previously sampled downstream but was not analyzed for 

pesticides. Since Mill Creek flows on Fort Monmouth property between sites M-4 and 

access to this stream is restricted. Presumably, since no material is being added to the source 

(the landfill), natural degradation will decrease groundwater and surface-water contamination 

levels in the future. 

Since the existing monitor well locations are adequately placed to monitor downgradient 

groundwater, D proposes that a long-term groundwater monitoring program be developed and 

implemented for the site. Aqueous samples would be collected and analyzed on a quarterly basis 

to further evaluate water quality conditions at the site. Groundwater samples would be collected 

from existing monitor wells. Compounds of concern (including pesticides) identified in the first 

two rounds of sampling would be targeted for the groundwater and surface-water monitoring 

program. 





Landfill 5 (M-5) is located just north of Landfill 4 in the area bounded by North Drive to the 

south, an unpaved road south of Building T-198 to the north, Wilson Avenue to the east, and 

Mill md  Pukers Creeks to the west (Figure 4.2-7). The approximate area of site M-5 is 138,200 

ft" (3.2 acres). 

According to the IA, Landfill 5 was in use between 1952 and 1959, and was reportedly used for 

the disposal of automobiles as well as for domestic md industrid wastes similar to those 

mentioned in Subsection 4.2.2.2. Like Landfdl 4, this landfill was also constructed in a former 

swamp and is presently flat and grass covered. 

As part of an NJPDES permit, surface-water samples have been taken at two locations (one 

upstream on Mill Creek and one downstream on Lafetra Creek) since Febmary 1986. The results 

are summarized in the recent report (WESTON, 1993). One VOC (tetrachloroethene) was 

detected in concentrations above the NJDEP surface-water criteria. 

Two shallow monitor wells (MW-10 and MW-11) were installed (Figure 4.2-I), and two rounds 

of groundwater sampling were conducted in an effort to further evaluate the presence of VWs,  

metals, and inorganics detected from samples collected during a previous investigation. Monitor 

wells MW-10 and NZW-11 were sampled twice for TCL "t.30 parameters, TAL metals, sulfate, 

and cyanide. 



Borehole logs from -1 1 indicate that the lithology consists of a thin soil cover 

(0.5 ft) patially underlain by fill and interbedded sand with silt and clay laminae. The 

components of the fill materials observed in both borings consist of cod, glass, and plastic 

fragments found interspersed within a silty sand and clay matrix and overlie a dark-green-brown 

siltylclayey medium-coarse-grained sand with silt and clay laminae. 

Groundwater saturation was encountered at approximately 4 ft bgs at both well locations. The 

two monitor wells were screened across the water table, with total depths of 15 ft bgs. Water- 

level elevation data, measured on 6 March 1995, indicate that approximate local groundwater 

flow is west toward ill Creek (Figure 4.2-10). Based on groundwater elevation measurements, 

monitor well MW-10 is downgradient of the area under investigation. 

Monitor wells at site -5 were sampled for the analytical parameters listed in Table 3.8-1. The 

compounds detected in groundwater samples from the individual samplin rounds, with the 

corresponding sample identifications, are listed in Appendix D. Table 4.2-8 compares the 

average concentrations of the detected compounds from the February and arch sampling rounds 

with the NJDEP GWQC, and then compares the results to the site-specific and 

County maximum background concentrations, where appropriate. Figure 4.2-1 1 presents the 

locations and average concentrations of compounds detected above the ldJDEP GWQC and the 

established maximum background concentrations. 

Tetrachloroethene (PCE) was the only VOC detected in site groundwater. However, the FCE 

concentrations exceeded the NJDEP GWQC and background from both sampling rounds in 

- 11, the upgradient well (Figure 4.2-1 1). In addition, tetrachloroethene was detected in 
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exceedance of the established surface-water criteria in a surface-water sample (SS-6) collected 

downgradient of site M-5 from a previous investigation. 

SVOCs were not detected above laboratory quantitation limits in the site monitor wells from 

either sampling round. The level of bis(2-ethylhexyl) phthalate that could be estimated below 

the laboratory quantitation limit was well below the NJDEP GWQC. 

Besticides/PCBs were not detected in the site monitor wells from either sampling round. 

As indicated in Table 4.2-8, of the 13 metals detected in site groundwater, metals (aluminum, 

iron, manganese, and sodium) were found in concentrations exceeding the NJDEP GW 

However, aluminum, iron, and manganese were found in concentrations below those determined 

for site-specific and Monmouth County maximum background levels. Although sodium was 

detected in a concentration in -10 greater than the level established as site-specific 

background, the concentration was well below the Monmouth County maximum background 

level. 

Cyanide and sulfate were analyzed in site groundwater samples. Cyanide was not detected in the 

site monitor wells from either sampling round. Sulfate was detected at low levels in 

W-11 from both sampling rounds, well below the NJDEP GWQC. 



PCE was detected in the upgradient well in concentrations exceeding EP GWQC and 

background from both sampling rounds. Because the site formerly had an NJPaES permit, 

surface water has been sampled since 1986. During previous investigations, PCE was also 

detected at downgradient surface-water sampling location SS-6 (WESTON, 1993). 

was not sampled at site M-5 during this investigation because the maximum VOC concentrations 

at this site during previous rounds of sampling were less than the maximum concentrations at site 

M-2, which is upgradient. For site M-2, the results of the current round of surface-water 

sampling for VOCs are less than the maximum results from previous rounds. 

Although groundwater sample results exceeded NJDEP criteria for one VOG, immediate remedial 

action is not required. Groundwater flows toward and discharges into Mill Creek and Lafetra 

Creek, as indicated by water-level measurements in site monitor wells. Also, there are no known 

uses of groundwater between the source and the streams. No surface-water sampling was 

performed at this site during this project. Previous sampling rounds have indicated that some 

VOC concentrations exceed NJDEP surface-water criteria in Mill Creek adjacent to site M-5. 

However, previous rounds of sampling have indicated that VOG concentrations do not exceed 

surface-water criteria at site M-8, which is downgradient of site -5. Therefore, there is little 

immediate threat to human health. 

In addition, since the landfill has not been used for decades, the concentrations of VOCs seem, 

at worst, to be stable and possibly decreasing. Presumably, since no material is being added to 

the source (the landfill), natural degradation will decrease groundwater and surface-water 

contamination levels in the future. 

Since the existing monitor wells and surface-water sampling locations are adequately placed to 

monitor downgradient groundwater and surface water, DPW proposes that a long-term surface- 

water and groundwater monitoring program be developed and implemented for the site. Aqueous 

samples would be collected and analyzed on a quarterly basis to further evaluate water quality 

conditions at the site. Groundwater samples would be collected from existing monitor wells and 



surface-water samples would be collected from points yet to be determined. Compounds of 

concern identified in the first two rounds of sampling would be targeted for the monitoring 

program. 



Site M-6 



4.2.6 Burning Area (M-6) 

4.2.6.1 Site Location 

According to interviews with Fort Monmouth personnel, Burning Area M-6 consisted of open-air 

wood burning in small pits located on Landfill 3. Specific pit locations could not be discerned 

from aerial photograph review and site reconnaissance. 

4.2.6.2 Site History 

It is likely that the burning areas on Landfill 3 were used throughout the period when the landfill 

was in operation, 1959 through 1964. Specific burn areas have not been identified. At present, 

the surface in the eastern part of Landfill 3 is hummocky and grass covered. 

4.2.6.3 Sampling Effort 

This site was included in the Landfdl 3 3 - 3 )  investigation (see Subsection 4.3.3). 





4.2.7 Landfill 8 (M-81 

4.2.7-1 Site Location 

Landfill 8 (M-8) is located north of Buildings T-692 and S-697 in a bend of Parkers Creek 

(Figure 4.2-12). According to the Phase I Engineering Study and Compliance Plan, Fort 

M o m u t h  Solid Waste Landfill (Cosulich, 1981), a masonry dike was constructed around the 

landfill perimeter adjacent to Parkers Creek. The area within the dike is 9.5 acres, of which 

approximately 7.2 acres contain waste material. The approximate area of site M-8 is 315,000 

f? (7.2 acres). 

4.2.7.2 Site History 

Landfill 8 was operated from 1962 through 1981. In preparation for landfill operations, as 

mentioned previously, a masonry dike was constructed around the perimeter. According to 

Cosulich (1981), in the southern part of the landfill area, an approximately 0.9-acre area was 

excavated to 12 feet below grade prior to filling with solid waste. Waste material was deposited 

directly on the existing surface over the rest of the site. Cosulich found the bottom of fiu to be 

3 feet below sea level. The 1969 aerial photographs show an uneven surface with both pit-type 

disposal and piled-up debris. A number of drums stacked near the entrance just west of the STP 

are visible in the 1969 photos. The area just west of the stacked drums appears to have randomly 

strewn drums. In the western half of the site, there were two separate piles of telephone poles. 

One area in the south-central part of the landfill was used for the disposal of trees and brush. 

The photos also show that soil was used to cover the trash. In 1969 part of the area was covered 

with vegetation. 

At present, the landfill is covered with heavy brush and small trees. There is no visible evidence 

of the drums observed in the 1969 aerial photographs. Four monitor wells and several 

piezometers of unknown construction were found d e g  the site walkover in 1993. 



According to the IA in 1979, materials observed in Landfill 8 and determined from interviews, 

included unwashed pesticideherbicide cans, batteries, fluorescent tubes, electronic components, 

garbage, asbestos wrappings from pipes, soot and boiler scale, sludge from STPs, small quantities 

of outdated drugs, outdated photographic chemicals in glass bottles, building rubble (including 

ACM), incinerator ash, sand from oil spill cleanups, and other debris. Cosulich reported that 

incinerator ash from the classified document incinerator (site M-7) ranging in thickness from 2.5 

to 6.5 feet was found along the southern boundary of the landfill. Cosulich also reports that 

leaves and brush were placed in this landfill. From 1992 through the present, an adjacent area 

to the southeast of Landfill M-8 has been used for a leaf-composting operation. This operation 

has an NJDEP permit. 

As part of an NJPDES permit, surface-water samples have been taken at two locations in Lafetra 

Creek since February 1986. The results are summarized in the recent report (WESTON, 1993). 

No compounds were detected in concentrations above the NJDEP surface-water criteria. 

4.2.7.3 Sampling Effort 

Because of the poor recovery of the original Landfill 8 monitor wells and the highly turbid 

conditions in the wells, all existing wells and piezometers were abandoned. Four new monitor 

wells (MW-12 through MW-IS), shown in Figure 4.2-12, were installed and sampled twice for 

TCL +30 parameters, TAL metals, sulfate, ammonia, and cyanide in an effort to evaluate the 

impacts of previous site activities on groundwater quality. The new wells were surveyed and 

tidal water-elevation monitoring was conducted in the four new monitor wells and at stilling 

well-7 (Figure 4.2- 12). 

4.2.7.4 Hydrogeologic Interpretation 

Lithologic logs from downgradient wells MW-13, MW-14, and MW-15 indicate that the lithology 

consists of a thin soil cover (0.4 ft) underlain by fill material. The components of the filled 

materials observed in the borings consisted of large wood chip fragments, amber glass chips, and 

traces of wires. Natural sandy silt with trace amounts of clay were intermixed with the manmade 



materials. Monitor well MW-12, located upgradient of the landfill boundary, indicates a lithology 

consisting of an orange-brown medium-fine-grained sand with trace amounts of silt and clay. 

Groundwater saturation observed during drilling operations ranged from 2 to 8 ft bgs, depending 

on the proximity to Parkers Creek. Monitor wells were screened across the water table and were 

drilled to 15 ft bgs at all well locations. Water-level elevation data, measured on 6 March 1995, 

indicate that local groundwater flow is generally north toward Parkers Creek (Figure 4.2-13). 

Based on groundwater elevation measurements, monitor wells MW-13, MW-14, and MW-15 are 

downgradient and MW-12 is upgradient of the area under investigation. 

4.2.7.5 Groundwater Sampling Results 

Monitor wells at site M-8 were sampled for the analytical parameters listed in Table 3.8-1. The 

analytical results for groundwater samples from the individual sampling rounds are listed in 

Appendix D. Table 4.2-9 compares the average concentrations of the detected compounds from 

the February and March sampling rounds with the NJDEP GWQG, and then compares the results 

with the subsequent site-specific and Monmouth County maximum background concentrations, 

where appropriate. Figure 4.2-14 presents the locations and average concentrations of compounds 

detected above the NJDEP GWQC and established maximum background at the Main Post. 

VOCs 

Three VOCs (tetrachloroethene, benzene, and chlorobenzene) were detected in site groundwater 

in one or both sampling rounds in concentrations exceeding the NJDEP GWQC. 

Tetrachloroethene was detected in MW-12, the upgradient well, from both sampling rounds. 

Benzene was detected below the laboratory quantitation limit in MW-15 from both sampling 

rounds; however, the level is estimated to be above the NJDEP GWQC of 1 yg/L. 

Chlorobenzene was detected in MW-15 from both sampling rounds and in MW-14 below 

laboratory quantitation limits, from the March sampling round only. VOC compounds were not 

detected in MW-13. 
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svocs 

One SVOC (acenaphthene) was detected above the laboratory quantitation limit in monitor well 

MW-15. Acenaphthene was detected in a concentration well below the NJDEP GWQC. 

Pes ticidedPCBs 

PesticidesFCBs were not detected in the site monitor wells from either sampling round. 

As indicated in Table 4.2-9, of the 19 metals detected in site groundwater, 4 metals (aluminum, 

iron, manganese, and sodium) were found in concentrations exceeding the NJDEP GWQC. 

However, aluminum was found in concentrations below those determined for site-specific and 

Monrnouth County maximum background levels. Although iron was found in concentrations well 

below site-specific maximum background levels, iron was detected in concentrations in MW-13 

and MW-14 above Monmouth County maximum background levels. The presence of iron in 

exceedance of the criteria may be attributable to the high concentrations found in site background 

soils and is not a compound of concern. Manganese in MW-13 and sodium in MFV-14 and MW- 

15 were detected in concentrations greater than both established background levels (Figure 

4.2-14). Elevated sodium concentrations may be the result of saline water intrusion into the 

groundwater. These wells are near the Parkers Creek estuary. Saltwater has invaded the estuary 

(see Subsection 4.2.7.6.1) and intruded the aquifer monitored by these wells. Sodium is not a 

compound of concern. As discussed in Subsection 4.1, groundwater flowing through glauconitic 

formations contains abundant manganese. In addition, manganese is a common metal found in 

tidally influenced environments. Therefore, manganese is not identified as a compound of 

concern. 



Cyanide, Sulfate, and Ammonia 

Cyanide, sulfate, and ammonia as nitrogen were analyzed for in site M-8 groundwater. Cyanide 

was not detected in the site monitor wells from either sampling round. Sulfate was detected 

above the laboratory quantitation limit in both sampling rounds in MW-12, MW- 13, MW-14, and 

MW-15. Ammonia as nitrogen was detected above the laboratory quantitation limit in both 

sampling rounds in MW-13 and MW-15. Ammonia, not detected from the February sampling 

round in MW-14, was detected in the March sampling round. Sulfate and ammonia were 

detected well below the NJDEP GWQC. 

4.2.7.6 Tidal Monitoring 

Tidal fluctuations in Parkers Creek were monitored at one station (stilling well-7) at Landfill 8 

(M-8) (Figure 4.2-12). (Hydrographs are presented in Appendix E.) Changes in creek stage were 

compared to changes in water levels measured at the following monitor wells: MW-12, MW-13, 

MW-14, and MW-15. Wells MW-13, MW-14, and MW-15 are located within 100 feet of 

Parkers Creek, and well MW-12 is approximately 1,300 feet from Parkers Creek. The tidal 

monitoring station at Landfill 8 (34-8) records incoming and outgoing tides, but the lowest tidal 

effects are subdued. Peaks in creek levels corresponding to high tides are sharp, but peaks in 

creek levels corresponding to low tides are rounded because the elevation of the stream bed is 

higher than the elevation of sea level at low tide. The elevation of the stream bed is -1.02 ft msl 

at stilling well-7. The maximum change in creek levels at Landfill 8 (M-8) was 3.3 feet, and the 

maximum change in water level in the monitor well was 1.4 feet during the time of study. All 

site monitor wells were screened below sea level. 

Data collected from well MW-12 are useful as baseline data during the tidal monitoring study 

conducted at Landfill 8 (M-8). There is no apparent relationship between water levels measured 

at well MW-12 and creek levels measured at stilling well-7. Well MW-12 is approximately 

1,300 feet from the creek and is too distant to be influenced by changing creek levels. Water 

levels in the water-bearing unit and creek levels were slowly declining by about 0.1 foot during 

the tidal monitoring study in March 1995. 



The response of water levels measured at well MW-14 is dampened, indicating a poor to 

moderate hydraulic connection between the water-bearing unit at MW-14 and the creek levels. 

The peak in water levels measured at well MW-14 occurs from 60 to 200 minutes after the peak 

in creek level at stilling well-7, and the water-level peaks at MW-14 are only about 10% of the 

tidal peak .in creek levels. 

There is an apparent hydraulic influence between the water-bearing unit at MW-13 and creek 

levels. Water levels measured at MW-13 respond quickly to high tides recorded in the creek. 

The response of water levels at MW-13 to low tides in the creek is subdued probably because 

low tides have less effect on Parkers Creek in the area of MW-13. This is expected because 

MW-13 is approximately 2,400 feet upstream from stilling well-7, and tidal changes in the creek 

diminish in the upstream direction, as documented at Landfill 2 (34-2). The ratio of change in 

water level in the water-bearing unit to change in creek levels was not calculated for this location 

because of the distance between the well and the tidal monitoring station. 

There is an apparent hydraulic connection between the water-bearing unit at MW-15 and creek 

levels. Water levels measured at well MW-15 respond quickly to rising and falIing creek levels. 

The peak in water levels measured at well MW-15 occurs at approximately the same time as  the 

peak in creek levels at stilling well-7. The response of water levels at MW-15 to low tides in 

the creek is slightly subdued. At this location (stilling well-7, MW-15) water-level peaks at 

MW-15 are approximately 30 to 40% of the tidal peak in creek levels. 

4.2.7.6.1 Conductivity and Salinity Results 

Conductivity and salinity were measured at Parkers Creek and monitor wells (NW-12 through 

MW-15) at Landfill 8 (M-8) in January and March 1995. Measurements were collected at low 

tide and high tide each month to evaluate the extent of saltwater intrusion at each site (see Tables 

E-1 through E-3 in Appendix E). 

The results indicate the presence of brackish to salty water in Parkers Creek at Landfill 8 (M-8). 

Specific conductance measured in Parkers Greek at Landfill 8 (M-8) is consistently greater than 



2,000 p h o s .  In addition, salinity measured in Parkers Creek at Landfill 8 (M-8) is consistently 

greater than 1.5 ppth. 

Groundwater sampled from monitor well MW-12 exhibited low conductivity and zero salinity. 

Monitor wells MW-13, MW-14, and MW-15 indicate possible brackish to saltwater intrusion 

in an area of the water-bearing unit close to Parkers Creek. 

4.2.7.7 Recommendations 

Due to highly turbid conditions and poor water-level recovery of the original monitor wells, all 

original monitor wells and piezometers were abandoned. 

Groundwater sampling results indicate low concentrations of benzene and chlorobenzene were 

detected in two downgradient monitor wells, and PCE concentrations were detected in the 

upgradient well (MW-12) exceeding NJDEP GWQC. Additionally, PCE and other VOCs were 

previously detected in surface-water samples at location SS-7, downstream of site M-8. 

Because the site formerly had an NJPDES permit, surface water has been sampled since 1986. 

However, surface water was not sampled at site M-8 during this investigation because the 

maximum VOC concentrations at this site during previous rounds of sampling were less than the 

maximum concentrations at sites M-2 and M-3, which are upstream. The concentrations of 

VOCs at site M-8 for previous rounds were less than the NJDEP surface-water criteria. 

The results of the tidal monitoring indicate that there is no apparent relationship between creek 

levels and water levels in MW-12 because of its distance from the creek. A poor to moderate 

relationship was measured between MW-14 and creek levels. A direct relationship was observed 

between creek levels and MW-13 and MW-15. The conductivity and salinity measurements in 

Parkers Creek indicate the presence of brackish to salty water at site M-8. Groundwater sampled 

from MW-12 indicates freshwater. Monitor wells MW-13, MW-14, and MW-15 indicate 

brackish to salty water in an area of the water-bearing unit close to Parkers Creek. 



Although groundwater sample results exceeded NJDEP criteria for three VOCs, immediate 

remedial action is not required. Shallow groundwater flows toward and discharges to Lafeea 

Creek, as indicated by water-level measurements in site monitor wells. There are no known uses 

of groundwater at or downgradient of the site. In fact, groundwater at three of the four monitor 

wells is brackish and unsuitable for drinking. No surface-water sampling was performed at this 

site during this project. Previous sampling rounds have indicated that VOC concentrations did 

not exceed NJDEP surface-water criteria in the stream. Therefore, there is little immediate threat 

to human health. 

In addition, since the landfill has not been used for decades, the concentrations of VOCs seem, 

at worst, to be stable and possibly decreasing. Presumably, since no material is being added to 

the source (the landfill), natural degradation will decrease. groundwater and surface-water 

contamination levels in the future. 

Since the existing monitor wells and surface-water sampling locations are adequately placed to 

monitor downgradient groundwater and surface water, DPW proposes that a long-term surface- 
t 

water and groundwater monitoring program be developed and implemented for the site. Aqueous 

samples would be collected and analyzed on a quarterly basis to further evaluate water quality 

conditions at the site. Groundwater samples would be collected from existing monitor wells and 

surface-water samples would be collected from points yet to be determined. Compounds of 

concern identified in the first two rounds of sampling would be targeted for the monitoring 

program. 











4.2.8 Landfill 12 (M-12) 

4.2.8.1 Site Location 

Landfill 12 (M-12) is located on the south side of Husky Brook, west of Murphy Drive (Figure 

4.2-15). The approximate northwest area of site M-12 is 60,100 ft2 (1.4 acres) and the 

approximate southwest area is 29,200 f e  (0.7 acre). 

4.2.8.2 Site History 

The period of operation of Landfill 12 is unknown. Landfill 12 most likely contains domestic 

and industrial wastes similar to that found in other Main Post landfills. This landfill may also 

have been used for automobile disposal. At present, the southern bank of Husky Brook is flat 

and grass covered. 

4.2.8.3 Sampling Effort 

GPR and magnetometer surveys were conducted to locate the landfill boundaries. Three monitor 

wells, MW-16, MW-17, and MW-18, were instalIed at the locations shown in Figure 4.2-15. The 

original locations of monitor wells MW-16 and MW-18 were repositioned during the field 

investigation activities. Monitor well MW-16 was moved because of possible accessibility 

problems (the proposed location of the well was inside the locked boat yard parking lot). 

Monitor well MW-18 was moved based on geophysical interpretations. 

These wells were sampled twice for TCL +30 parameters, TAL, metals, and cyanide. Tidal 

monitoring was conducted at the same time as tidal monitoring for Landfill 14. 

4.2.8.4 Geophysical Results 

The magnetometer survey conducted at the northeast portion of site M-12, i-e., M-12NE, revealed 

elevated total magnetic field readings located at relative grid coordinates 40N to 70Nl335E to 

400E and 70N to 80Nl175E to 225E. As shown in Figure 4.2-16, the high magnetometer 



readings are represented by the violet contour interval and are indicative of buried ferrous 

material. Another anomalous area indicating ferrous material was revealed at the southwest 

corner of site M12NE and is located at approximate grid coordinates ON to 60Sl50W to 100E. 

Cultural features affecting the magnetometer survey are the tower and guy wires centeredaabout 

coordinate 60Nl100E and the chainlink fence to the south of the survey area. As shown in 

Figure 4.2-17, the magnetic gradient anomalies coincide with the total magnetic field results, also 

suggesting the presence of buried ferrous material within the suspected landfill boundary. 

The GPR survey at M-12NE revealed chaotic radar reflectors throughout the area. These radar 

waveforms may be indicative of coarse-grained fill material or naturally occurring sands and 

gravel. However, the radar data collected collaborates the existing magnetometer anomalies at 

grid coordinates 30N to 70N/335E to 350E and 30N to 70N/390E to 400E, suggesting buried 

ferrous material within the suspected landfill boundary. 

Hyperbolic radar signatures appear traversing the site from approximately 280E to 300E at a 

depth of 3 ft bgs. These hyperbolic waveforms are interpreted to be an 18411. diameter drainage 

pipe that was observed discharging to the stream. 

Site M- 12SW contained many cultural features scattered throughout the site, including overhead 

power lines and metallic surface debris, prohibiting total site coverage and producing anomalous 

magnetic signatures. The magnetometer survey revealed anomalous total magnetic field and 

gradient anomalies at the northwest portion of the survey area. Located within grid coordinates 

ON to 50N and 50E to 120E, the anomalies are probably due to metallic debris observed on the 

surface. As shown in Figure 4.2-18, total magnetic field anomalies exist at grid coordinates ON 

to 20Nl140E to 180E and centered about coordinate 10Sl200E. The magnetic gradient contour 

plot (Figure 4.2-19) confirms these anomalous magnetic signatures and reveals smaller discrete 

high and low gradient readings indicative of buried ferrous material from 10N to 10s and 120E 

to 240E. 

The GPR survey revealed hyperbolic diffraction patterns at 10Nl160E and 10S/200E, ~ o ~ n n i n g  

the presence of the magnetometer anomalies at a depth of approximately 2 ft bgs. These 



hyperbolic radar signatures are typical of buried manmade metallic cyclindrical objects such as 

pipe, utilities, and other metallic objects, as well as naturally occurring cobbles and large gravel. 

Chaotic radar reflectors were also found at the northeast quadrant of the site within grid 

coordinates 10N to 50N/250E to 300E. These chaotic waveforms are indicative of coarse-grained 

materials such as sand and gravel or disturbed subsurface conditions. 

The results of the geophysical survey at M-12NE and M-12SW indicate that fill and buried 

ferrous material are present within the suspected boundaries of the landfill. Monitor wells and 

surface-water sample locations are positioned to adequately monitor groundwater downgradient 

of these areas. 

4.2.8.5 Hydrogeologic Interpretation 

Lithologic logs from the wells installed at M-12 indicate that the lithology consists of a thin soil 

cover (0.3 ft) underlain by fill material. The components of the filled materials observed in the 

borings consisted of organic debris and coal fragments intermixed with a moderate to poorly 

sorted olive-green-brown silty medium-fine-grained sand with little clay. 

Saturation was observed at approximately 2 ft bgs across the site. The three monitor wells were 

screened across the water table and set at 14.5 ft bgs. Water-level elevation data, measured on 

6 March 1995, prior to the March sampling round, indicate that local groundwater flows north 

toward Husky Brook (Figure 4.2-20). Based on groundwater elevation measurements, monitor 

wells MW-17 and MW- 18 are located downgradient of the M- 12 area. 

4.2.8.6 Groundwater Sampling Results 

Monitor wells at site M-12 were sampled for the analytical parameters listed in Table 3.8-1. The 

analytical results for groundwater samples from the individual sampling rounds are listed in 

Appendix D. Table 4.2-10 compares the average concentrations of the detected compounds from 

the February and March sampling rounds with the NJDEP GWQC, and then compares the results 



Table 4.2-10 
Fort Monmouth - Main Post 

Summary of Average Concentrations of Detected 
Compounds in Groundwater - Site M-12 

Compounds exceding NJDEP groundwater quality critnis arc noted by bold numbers. 
NJDEP groundwater quality critnia consist of the higher numbs between the PQL or STANDARD 

*PQt - Practical Quantaatiam Limit -was used as the NJDEP grormmVata critnia 

NLE - No Lcvrl Established 

ND - Indicates that the compound was not detected at nofed quimtificstkrn h i t  

J - Indicates that the concentration value was estimated due to detection at or near l iw quantification h i t s  

- Monmouth County maximum backpund umcmtration. 



with the subsequent site-specific and Monmouth County maximum background concentrations, 

where appropriate. 

VOCs 

VOCs were not detected in the site monitor wells from either sampling round. 

svocs 

SVOCs were not detected in the site monitor wells above laboratory quantitation limits from 

either sampling round. The estimated value for bis(Zethylhexy1) phthalate is below NJBEP 

GWQC. 

PesticidedPCBs were not detected in the site monitor wells from either sampling round. 

Metals 

As indicated in Table 4.2-10, of the 18 metals detected in site groundwater, 3 (aluminum, iron, 

and manganese) were found in concentrations exceeding the NJDEP GWQC. However, all 

metals were found in concentrations below those determined for site-specific or Monrnouth 

County maximum background levels. Although the concentration of aluminum exceeded the 

Monmouth County background level in MW-17, the concentration was well below the site- 

specific background level established at the Main Post. 

Cyanide was not detected in the site monitor wells from either sampling round. 



4.2.8.7 Tidal Monitoring - Landfill 12 and Landfill 14 (M-12 and M-14) 

Tidal fluctuations in Husky Brook were monitored at an upstream tidal monitoring station 

(stilling well-8) and at a downstream tidal monitoring station (stilling well-9) at Landfills 12 

and 14 (Figure 4.2-15). The tidal monitoring stations are approximately 400 feet apart and tidal 

changes at both stations are similar. Changes in creek levels measured at station stilling well-8 

were compared to changes in water levels measured at monitor wells MW-16 through MW-21 

(see Appendix E). 

Monitor wells MW-17, MW-18, MW-19, and MW-21 are located within 150 feet of the creek, 

and wells MW-16 and MW-20 are located 150 feet or more from the creek. The tidal monitoring 

station at Landfills 12 and 14 records high and low tides, but the lowest tidal peaks are slightly 

subdued. The itream bed elevation at Landfills 12 and 14 is the lowest of the three areas studied 

and is more affected by low tides. Stream bed elevation is -1.71 ft msl at stilling well-8 and 

-1.63 ft msl at stilling well-9. The maximum change in creek levels during the study was 3.3 

feet. The maximum change in water level in the monitor well was approximately 1.6 feet during 

the time of study. 

Data collected from wells MW-19 and MW-20 are useful as baseline data during the tidal 

monitoring study conducted at Landfills 12 and 14. There is no apparent relationship between 

water levels measured at wells MW-19 and MW-20 and creek levels measured at stilling well-8. 

Well MW-19 is approximately 150 feet from the creek, but is about 1,600 feet upgradient from 

stilling well-8. Well MW-20 is approximately 700 feet from the creek and is too distant to be 

influenced by changing creek levels. Water levels in the water-bearing unit and creek levels were 

fluctuating by less than 0.1 foot during the tidal monitoring study in March 1995. 

The response of water levels measured at wells MW-16, MW-17, and MW-18 indicates a poor 

to moderate degree of hydraulic connection between the water-bearing unit in the area around 

these wells and the creek levels. There is a small lag time between tidal peaks in the creek and 

water-level peaks in each of the three wells. The magnitude of water-level changes in these 

three wells is small, between 5% and 15% of the magnitude of tidal changes in the creek. 



There is an apparent hydraulic influence between the water-bearing unit at MW-21 and creek 

levels. Water-level data from monitor well MW-21 were compared with creek level data from 

station stilling well-8. The peak in water levels measured at well MW-1 occurs approximately 

70 to 120 minutes after the peak in creek levels at stilling well-8, but the ratio of change in water 

level in the water-bearing unit to change in creek levels at this location (stilling well-8, MW-21) 

is approximately 40% to 50%. This high ratio indicates a high degree of hydraulic influence. 

4.2.8.7.1 Conductivity and Salinity Results 

Conductivity and salinity were measured in Husky Brook and in the monitor wells at Landfill 

12 (M-12) and Landfill 14 (M-14) in January and March 1995 and are presented in Appendix E. 

Measurements were collected at low tide and high tide each month to evaluate the extent of 

saltwater intrusion at each site. 

The results indicate the presence of brackish to salty water in Husky Brook at Landfills 12 and 

14 (M-12, M-14). 

Specific conductance measured in Husky Brook at Landfills 12 and 14 (M-12, M-14) is 

consistently greater than 2,000 p h o s .  In addition, salinity measured in Husky Brook at 

Landfills 12 and 14 (M-12, M-14) is consistently greater than 1.5 ppth. The results are consistent 

with the higher streambed elevation at Landfill 2 (11.11-2) compared to Landfill 8 (M-8) and 

Landfills 12 and 14 (M-12, M-14). 

Groundwater sampled from monitor wells at each location generally exhibit low conductivity and 

zero salinity. 

4.2.8.8 Recommendations 

The results of the geophysical surveys indicate that the identified fill an1 d ferrous material 

are present within the suspected boundaries of the landfill. Monitor wells are positioned to 

adequately monitor groundwater downgradient of these areas. 



Groundwater sampling results indicate that no compounds 

from upgradient and downgradient wells. 

of concern exceeded NJDEP GWQC 

The results of the tidal monitoring relate to both sites M-12 and M-14. The data indicate that 

there is no apparent relationship between creek levels and water levels in MW-19 and MW-20. 

A poor to moderate relationship was measured between MW-16, MW-17, and MW-18 and creek 

levels. A direct relationship was observed between creek levels and MW-21. The conductivity 

and salinity measurements in Husky Brook indicate the presence of brackish to salty water at 

sites M-12 and M-14. Groundwater sampled from monitor wells at each location indicates 

freshwater. 

Although no compounds of concern were identified at site M-12, because of the site's history of 

being used as a landfill, DPW proposes that a long-term groundwater monitoring program be 

developed and implemented for the site. Aqueous samples would be collected and analyzed on 

a quarterly basis to further evaluate water quality conditions at the site. Groundwater samples 

would be collected from existing monitor wells. Contaminants identified in the first two rounds 

of sampling would be targeted for the monitoring program. 
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4.2.9 Landfill 14 (M-14) 

4.2.9 1 Site Location 

Landfill 14 (M-14) is located on the north bank of Husky Brook in the area west of Murphy 

Drive (Figure 4.2-15). This area is north of the suspected location of Landfill 12. The 

approximate area of site M-14 is 300,000 ft2 (6.9 acres). 

4.2.9.2 Site History 

Both a 1935 Fort Monmouth map and the 1940s aerial photograph show a marshy area in this 

location. According to the L4, Landfill 14 was used in 1965 and 1966 for the disposal of 

building rubble that was covered by dredgings from Husky Brook Lake. A figure in Cosulich 

shows a 1940s-era landfill in the western part of the area. This 1940s landfill may have 

contained general domestic and industrial wastes similar to that found in other Main Post 

landfills. 

As part of an NJPDES permit, surface-water samples have been taken at two locations in Husky 

Brook since February 1986. The results are summarized in the recent report (WEiST'ON, 1993). 

No compounds were detected in concentrations above the NJDEP surface-water criteria 

4.2.9.3 Sampling Effort 

GPR and magnetometer surveys were conducted in the western half of this site to ascertain 

whether the landfill extends into this area. Three monitor wells (MW-19 through MW-21), 

shown in Figure 4.2-15, were installed and sampled twice for TCL +30 parameters, TAL metals, 

and cyanide. Tidal monitoring was conducted at the same time as the tidal monitoring at Landfill 

12. Surface-water samples were taken at Ml4SW-1 and M14SW-2. 



4.2.9.4 Geophysical Results 

The magnetometer survey at site M-14 shows the majority of the site to have background total 
\ 

magnetic field readings of approximately 54,000 nT, as shown on the total magnetic field contour 

plot in Figure 4.2-21. However, anomalous readings exist at grid coordinates along the 100N 

traverse from OE to 700E, 20N/100E, 40N/760E, 40N/810E, and 0 to 90S1300E to 700E. These 

anomalies, mostly represented by the blue contour interval or approximately 48,000 nT, can be 

attributed to cultural features such as a buried gas main, a fence, playground apparatus, and 

overhead power lines, respectively. The magnetic gradient component confirms the total field 

anomalies as shown in Figure 4.2-22. A smaller discrete anomaly exists at grid coordinate 40N 

from 420E to 470E, which is indicative of buried ferrous material. 

The overhead power lines could be masking the magnetic response that any potential buried 

ferrous material may have, however, the GPR survey was conducted to identify any subsurface 

"disturbances" such as metallic fill material. Chaotic radar reflectors, indicative of fill material, 

coarse-grained soils, or disturbed soils, were found mainly along the treeline at grid coordinates 

0 to 60Sl150E to 250E, and 75s to 120S/400E to 475E. Chaotic radar reflectors, corresponding 

to a magnetic gradient anomaly, exist at 0 to 20NI450E to 575E, and are indicative of ferrous 

material. Hyperbolic radar signatures, identified as the gas main, were revealed along the lOON 

traverse at a depth of approximately 3 ft bgs. 

While magnetometer and GPR anomalies exist throughout the site, a discrete landfill boundary 

was not identified at site M-14. This may be due in part to the composition of the fill material, 

as described in the lithologic logs, and the lack of metallic material. 

4.2.9.5 Hydrogeologic Interpretation 

Lithologic logs from site monitor wells indicate that the lithology consists of a thin soil cover 

(0.4 ft) underlain by fill material. The components of the filled materials observed in the 

borings consisted of concrete rubble, charcoal, wood, and glass fragments intermixed with a gray- 

green silty fine-coarse-grained sand with little clay and gravel. 



Groundwater saturation was observed in the boreholes during activities between 4 and 6 ft bgs. 

The three monitor wells were screened across the water table, with total depths of 14, 15, and 

16 ft bgs in MW- 19, MW-20, and MW-21, respectively. Water-level elevation data, measured 

on 6 March 1995, indicate that local groundwater flow is south toward Husky Brook (Figure 

4.2-20). Based on groundwater elevation measurements, monitor wells MW-19 and MW-21 are 

downgradient of the M-14 area 

4.2.9.6 Groundwater Sampling Results 

Monitor wells at site M-14 were sampled for the analytical parameters listed in Table 3.8-1. The 

compounds detected in groundwater samples from the individual sampling rounds, with the 

corresponding sample identifications, are listed in Appendix D. Table 4.2-1 1 compares the 

average concentrations of the detected compounds from the February and March sampling rounds 

with the NJDEP GWQC, and then compares the results to the subsequent site-specific and 

Monrnouth County maximum background concentration, where appropriate. 

VOCs 

VOCs were not detected in the site monitor wells from either sampling round. 

svocs 

SVOCs were not detected in the site monitor wells from either sampling round. 

PesticidedPCBs 

Pesticides/PCBs were not detected in the site monitor wells in either sampling round. 



Table 4.2-1 1 
Fort Monmouth - Main Post 

Summary of Average Concentrations of Detected 
Compounds in Groundwater - Site M-14 

Compounds cxccding NJDEP groundwater quaLity criteria an noted by bold numbas. 

NJDEP groundwater quality criteria consist of the highcr numbcr bciwccn the PQL or STANDARD 
*PQL - Pactical Quantitation Limit -was used as the NIDEP groundwater qualiiy criteria 

ND - Indicates dial the compound was not dmctcd at the noted quantifcltioa hits 

NLE - No Lcvtl EsUblishcd 
- Monmouth County maximurn background conccnhation. 



As indicated in Table 4.2-1 1, of the 17 metals detected in site groundwater, 4 (aluminum, iron, 

manganese, and lead) were found in concentrations exceeding the NJDEP GWQC. In addition, 

manganese was found in a concentration greater than both the site-specific and the Monmouth 

County maximum background level in h4W-19 only. As discussed in Subsection 4.1, 

groundwater flowing through glauconitic formations contains abundant manganese. In addition, 

manganese is a common metal found in tidally influenced environments. Therefore, manganese 

is not identified as a compound of concern. Aluminum and lead were found in concentrations 

below those determined for site-specific and Monrnouth County maximum background levels. 

Although the concentration of iron exceeded the Monmouth County background level in MW- 19, 

the concentration was well below the site-specific background level established at the Main Post. 

The lower reaches of Husky Brook are tidal. The sodium content of surface water is saline 

'i 
(Subsection 4.2.9.7), suggesting that saltwater has encroached upon this section of Husky Brook. 

The relatively high sodium content of the monitor wells in the vicinity of Husky Brook is caused 

by the saltwater encroachment. 

Cyanide 

Cyanide was not detected in the site monitor wells from either sampling round. 

4.2.9.7 Surface-Water Sampling Results 

Two surface-water samples, M14SW-1 and M14SW-2 were collected at M-14 (Figure 4.2-15). 

Both samples were determined to be saltwater based on conductivity and salinity results, and total 

(unfiltered) and soluble (filtered) concentrations were compared to NJDEP saltwater criteria and 

background (Table 4.2- 12). 



Table 4-2-12 
Fort Monmouth - Main Post 

Summary of Detected Compounds in Surface Water 
Total and Soluble - Site M-14 



VOCs 

VOCs were analyzed for but were not detected above the laboratory quantitation limit in site 

surface-water samples. 

svocs 

SVOCs were analyzed for but were not detected above the laboratory quantitation limit in site 

surface-water samples. 

Pesticides/PCBs were analyzed for but were not detected in site surface-water samples. 

Metals 

As indicated in Table 4.2-12, no metals were found in concentrations exceeding the NJDEP 

surface-water criteria (saline). 

4.2.9.8 Recommendations 

The results of the geophysical surveys indicate that fill and some metallic debris exist throughout 

the site; however, a discrete landfill boundary was not identified at site M-14. This may be due 

in part to the composition of the fill material and the small amount of subsurface metallic 

material present at the site. 

The groundwater and surface-water sampling results indicate that no compounds of concern were 

detected above NJDEP GWQC and surface-water criteria. 

Tidal monitoring was conducted at site M-12 and site M-14 simultaneously. The results of the 

tidal monitoring are discussed in Subsection 6.1.6. 



Although no compounds of concern were identified at site M-14, because of the site's history of 

being used as a landfill, DPW proposes that a long-term surface-water and groundwater 

monitoring program be developed and implemented for the site. Aqueous samples would be 

collected and analyzed on a quarterly basis to further evaluate water quality conditions at the site, 

Groundwater samples would be collected from existing monitor wells and surface-water samples 

would be collected from points yet to be determined. Contaminants identified in the first two 

rounds of sampling would be targeted for the monitoring program. 
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4.2.10 Water Tank (M-15) 

4.2.10.1 Site Location 

The water tank is located on the eastern portion of the Main Post (Figure 4-2-23}. The tank is 

a vertical aboveground tank mounted on a concrete pad. The approximate area of site M-15 is 

3,000 ft2 (0.07 acre). There are soil patches without vegetation along the eastern circumference 

of the tank and visible paint chips. 

4.2.10.2 Site History 

Interviews with site personnel indicate that the tank was constructed in the 1940s and was always 

used as a water tank. The I A  described the site as the "Water Tank," but did not discuss why 

the tank was identified as a hazardous waste site. 

4.2.10.3 Sampling Effort 

I 

There is no evidence that the water tank or its contents are potential sources of contamination; 

however, the stressed vegetation may have been caused by the use of herbicides and the paint 

chips may contain lead. Therefore, two surface soil samples (0 to 6 inches) were collected, one 

at the bottom of the grade and one halfway up the grade, and were analyzed for TCL SVOCs, 

TAL metals, and pesticides (Figure 4.2-23). The SVOCs were analyzed for even though this was 

not proposed in the original scope of work (CDAP). 

4.2.10.4 Soil Sampling Results 

Two surface soil samples were collected (0 to 0.5 ft bgs), one at the bottom of the grade and one 

halfway up the grade, and were analyzed for the parameters listed in Table 3.6-1. The analytical 

results are listed in Appendix D. Table 4.2-13 compares the detected compounds in site soil with 

the NJDEP Residential Direct Contact Soil Cleanup Criteria (SCC), and then compares the results 

to the subsequent site-specific and Monmouth County background levels, where appropriate. In 



Table 4.2-13 
Fort Monmouth - Main Post 

Summary of Detected Compounds 
In Soils at Site M-15 

Compounds ex~ocd'mg NJDEP soil cleanup criteria are noted by bold n u m b .  
bgs -Below Ground Surfaw 
J - Indicates that the concentration value was Stimated due to detection at or near the dctcction limits 
C- Pesticide identification was confirmed by GCJh4S 
P - The percent diffcnnce betwcen the results fiom two GC columns is gnatcr than 25%,thc lower of the two values is rcpodcd 
B - Compound was observed in the sample and associated laborstory blank 
D - surrogate or matrix spike rrcovaics were not obtained because the exkact was diluted for analysis 
ND - Indioatcs that the compound was not detected at or below the q~~lltification limits 
NLE - No Level Established 
Note.:MDL's for metal analysis is actually the highest detection limit with potassium given as a range duc to high vmiability 
' M-outh County maximum background wnmtration. 

NJDEP criteria an referenced in the Site Remediation Ncwg Wmtcr 1995. 



addition, compounds that exceed the SCC are subsequently compared to the impact to 

groundwater SCC because there were no monitor wells installed at the site. 

svocs 

Three SVOCs were detected above laboratory quantitation limits in site soils, but were well 

below NJDEP SCC. In addition, all other detected compounds with established SCC were found 

in concentrations below their respective criteria. The detected compounds did not exceed the 

impact to groundwater SCC. 

Two pesticides (4,4'-DDE and 4,4'-DDT) were detected in concentrations above NJDEP SCC 

and background in SS-01. The concentrations of 4,4'-DDE and 4,4'-DDT were well below the 

respective impact to groundwater criteria (Figure 4.2-24). Pesticides were not detected above 

criteria in SS-02. PCBs were not detected in site surface soil samples. 

As indicated in Table 4.2-13, of the 20 metals detected in site soil, 3 (cadmium, lead, and zinc) 

were found in concentrations exceeding the NJDEP SCC. In addition, these metals were found 

in concentrations greater than those determined for site-specific and Monrnouth County maximum 

background at the Main Post. Figure 4.2-24 presents the locations of compounds detected above 

the SCC and the established maximum background concentrations at the Main Post. 

4.2.10.5 Recommendations 

Two pesticide compounds and three metals, cadmium, zinc, and lead, were detected in surface 

soil at levels that exceeded NJDEP SCC and maximum background. 



DPW has submitted the necessary documentation to Headquarters, Army Materiel 

Command/Army Environmental Center (HQAMCIAEC) to obtain the proper funding to remediate 

the site in FY 1996. Depending on funding availability, the affected soil will be excavated and 

disposed of in accordance with the applicable regulations. The area of contamination 

encompasses the perimeter of the tank, about 10 feet at the widest point. The depth of 

contamination is assumed to be 6 inches. Excavation will be performed in conjunction with 

confirmatory soil sampling to ensure that NJDEP SCC are achieved. It is estimated that 13 yd3 

of soil will be excavated, assuming that soil is excavated to a depth of 6 inches. NJDEP will be 

requested to send a representative to observe the excavation. 
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4.2.11 Former Pesticide Storage Building (M-16) 

4.2.11.1 Site Location 

The former Pesticide Storage Building (M-16) was misidentified as Building 167 in the IA. The 

building actually used for pesticide storage was Building S-498, which is located on the south- 

side of Riverside Avenue, north of the marina (Figure 4.2-25). The approximate area of site 

M-16 is 1,400 ft2 (0.03 acre). 

4.2.1 1.2 Site History 

Building S-498 was built in 1939. According to long-term Fort Monrnouth employees, this 

building was used as a pesticide control shop in the 1940s and 1950s, before this function was 

moved to Building T-65. Building S-498 is currently used for miscellaneous storage. During 

the 1993 site visit, workers were bricking in the windows. The front of the building has a tile 

floor and was most likely used for office space. The back wing of the building has a cement 

floor with a centrally located floor drain. The southeast comer of the floor has sunk 2 to 3 

inches, breaking away from the foundation and creating a crack in the area of the door. The 

cracks and floor drain could have allowed the release of spilled pesticides. Pesticide mixing 

reportedly took place inside the building with rinse water dumped in a sink that went to the 

sanitary sewer. 

4.2.11.3 Sampling Effort 

Four soil samples were collected from 6 to 12 inches bgs from areas that are not paved south of 

tbe building and analyzed for TCL +30 parameters (Figure 4-2-25]. Soil samples were collected 

from two discrete intervals in the monitor well boring and analyzed for TCL +30 parameters and 

TAL metals. TAL metal analysis was not proposed in the CDAP but samples were collected at 

SB-01. One monitor well (MW-22) was south of Building S-498. Two rounds of groundwater 

samples from the monitor well were analyzed for TCL +30 parameters. In addition, an attempt 

was made to determine whether the floor drain discharges to the sanitary sewer at Building 

S-498. However, because the original floor in the building was reconstructed as a result of past 



flooding problems, the original drainage line was no longer accessible and, consequently, could 

not be traced from Building S-498 to the sanitary sewer. 

4.2.11.4 Hydrogeologic Interpretation 

The lithologic log from MW-22 indicates that the lithology consists of a thin (0.4 ft) soil cover 

with crushed asphalt (to 2 ft bgs) underlain by interbedded green-brown fine-coarse sandy clay 

and fine-coarse sand with little clay. 

Saturation was observed at 1 ft bgs. Monitor well MW-22 was screened in the saturated zone 

and was completed to a depth of 14.5 i t  bgs. The site-specific groundwater flow direction is 

estimated to be south toward Oceanport Creek (Figure 4.2-26). 

4.2.11.5 Soil Sampling Results 

One shallow soil boring (SB-01) was installed in the MW-22 borehole to a depth of 6 ft bgs. 

Soil samples were collected in the borehole from two discrete intervals, i-e., 0 to 2 ft bgs and 2 

to 4 ft bgs. In addition, four surface soil samples were collected from the 0 to 0.5 ft bgs interval. 

Soil samples were sampled for the analytical parameters listed in Table 3.6-1. The analytical 

results for site soils are Listed in Appendix D. Table 4.2-14 compares detected compounds with 

the NJDEP SCC, and then compares the results to the subsequent site-specific and Monmouth 

County maximum background levels, where appropriate. 

VOCs 

VOCs were not detected in site soils. 

Three SVOCs were detected slightly above laboratory quantitation limits in site soils. The 

compounds were detected well below their respective NJDEP SCC. In addition, SVOCs 



Table 4.2-14 (1 of 2) 
Fort Monmouth - Main Post 

Summary of Detected Compounds 
In Soil at Site M-16 

Note: See page (2 of 2) for Table 4.2-14 Text, etc. 



Table 4.2-14 (2 of 2) 
Fort Monmouth - Main Post 

Summary of Detected Compounds 
In Soil at Site M-16 

Compounds exceeding NWEP cleanup criteria are noted by bold numbem. 
I - Indicates that the concentration value was estimated due to detection at or near the detection limits 
C- Pesticide identification waa confirmed by GCMS 
D - Sunogate or matrix spike racovedes were not obtained because the extract was diluted for anatysis. 
P . The percent diffwonce between the results from two oC columns is groatcr than 25%the lower of the two values ia reported 
B - Campound was obscrvcd in the sample and associated laboratory blank 
NA- Not Analyzed - Not Propoaed ; NLE - No Leveb Estabfished 
M) - Indicates that the compound was not detected at or below tho qwntitication limits 
fl byi. - feet below pound surface. 
' - VOCts/SVOC's were ~oUect~d h m  sample intelval6" to 12" bgs; PesticidJPCBk were collected from sample interval 0.0" to 6" bgs. 
Note: Metal anatysis was not proposed or analyzed at surface soil locatiom. MetaLs adysis was not proposed at SB-O1,but was analyzed. 
Note: MDL's for metal analysis are actually thc highest detection Iimit with potassium given as a range due to high variabiity. 

%onmouth County maximum backgFound concen(ration. 
NJDEP criteria a n  referenced in the Site Remediation News, Winter 1995. 



detected below laboratory quantitation limits were found in levels well below their respective 

criteria where established. 

A total of 10 pesticide compounds were detected above laboratory quantitation limits in site soil. 

Five pesticides (dieldrin, heptachlor, aldrin, 4,4-DDE, and 4,4'-DDT) were found in 

concentrations exceeding the NJDEP SCC. Dieldrin was detected in sod boring SB-01 (0 to 2 

ft bgs) and in surface soil samples SS-01 through SS-04. Heptachlor, aldrin, 4,4'-DDE, and 

4,4'-DDT were detected at or above criteria in SS-01, SS-02, SS-03, and SS-04. None of the 

pesticides were detected above their respective impact to groundwater criteria. PCBs were not 

detected in site soil (Figure 4.2-27). 

Metals 

As indicated in Table 4.2-14, no metals were detected in concentrations above either the NJDEP 

SCC or established maximum background concentrations at the Main Post. 

4.2.11.6 Groundwater Sampling Results 

Monitor well MW-22 was sampled for the analytical parameters listed in Table 3.8-1. The 

compounds detected in groundwater samples from the individual sampling rounds, with the 

corresponding sample identifications, are listed in Appendix D. Table 4.2-15 compares the 

average concentrations of the detected compounds from the February and March sampling rounds 

with the NJDEP GWQC, and then compares the results to the subsequent site-specific and 

Monmouth County maximum background concentrations, where appropriate. 

VOCs 

VOCs were not detected in MW-22 from either sampling round. 



Table 4.2-15 
Fort Monrnouth -Main Post 

Summary of Average Concentrations of Detected Compounds in Groundwater 
Site M-16 

Compounds detected above NJDEP standards are noted by bold numbers. 
GW - Ground water 
NJDEP groundwater quality criteria consist of the higher number between the PQL or the STANDARD. 
*PQL - Practical Quantitation Limit was used as the NJDEP groundwater quality criteria 
J - Indicates that the concentration value was estimated due to detection at or near the quantification limis 
ND - Indicates that the compound was not detected at or below the quantification limits 

FlMS 16GW XLS 



svocs 

SVOCs were not detected above laboratory quantitation limits in NW-22 from either sampling 

round. The SVOC bis(2-ethylhexyl) phthalate was detected below the laboratory quantitation 

limit and well below the NJDEP GWQC. 

Pesticides/PCBs were not detected in MW-22 from either sampling round. 

4.2.11.7 Recommendations 

Pesticide compounds were detected at four surface soil sampling locations and in one soil boring 

sample (0 to 2-foot interval) in concentrations above NJDEP criteria and background. 

No compounds of concern were detected in the groundwater above NJDEP criteria. 

DPW has submitted the necessary documentation to HQAMCIAEC to obtain the proper funding 

to remediate the site in FY 1996. Depending on funding availability, the affected soil will be 

excavated and disposed of in accordance with the applicable regulations. The area of 

contamination is approximately 50 feet by 20 feet. The depth of contamination is assumed to 

be 12 inches. Excavation will be conducted in conjunction with confirmatory soil sampling to 

ensure that NJDEP SCC are achieved. It is estimated that 56 yd3 of soil will be excavated, 

assuming that soil will be excavated to a depth of 12 inches. NJDEP will be requested to send 

a representative to observe the excavation. 

The site monitor well will be properly abandoned due to the nondetection of compounds of 

concern in groundwater. The remedial activities proposed will remediate potential source areas 

of pesticides detected in soil. 
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4.2.12 Former Training Area (M-18) 

4.2.12.1 Site Location 

The Army Signal School Training Area (M-18) is located in the northern part of the Main Post, 

between Parkers Creek to the north and Buildings 283, T-294, T-293, S-289, and S-145 to the 

south (Figure 4.2-28). The approximate area sf  site M-18 is 177,300 f? (4.1 acres). 

4.2.12.2 Site History 

The Army Signal School Training Area has been used for military training exercises since 1919. 

Diesel and gasoline generators used to support these field exercises were reported in the IA to 

have been used 150 meters from Lafetra Creek, although the location shown in Figure 7 of the 

IA is closer to Parkers Creek. The IA reports that numerous fuel spills occurred in the generator 

area. A riot control agent was also used in this area for troop protective mask training for a 

limited period of time. During the 1993 site inspection, military training area exercises were 

being conducted in the M-18 area. Part of the area is paved. Based on the presence of concrete 

at the surface, there is a suspected debris disposal area used for the disposal of building rubble 

in the area north of Building 289. 

4.2.12.3 Sampling Effort 

GPR and electromagnetic (EM) surveys were conducted to investigate the extent of debris 

disposal north of Building 289. Nine soil borings in a grid pattern were drilled in this area 

(Figure 4.2-28). The original scope of work included the installation of 12 soil borings. 

However, because of difficult drilling locations in marshy areas, the borings were repositioned 

and fewer borings were installed. Soil samples were analyzed for VOCs and TPHs and were 

collected from either 6 to 12 inches or 12 to 18 inches below the bottom of the asphalt (to avoid 

bias from the asphalt that covers about half of this area) and either from intervals with visible 

staining or from just above the water table. If staining was observed, samples were collected for 

SVOC analysis. If staining or high HNu, organic vapor analyzer (OVA), or organic vapor 

monitor (OVM) readings were recorded, a sample was collected for TCL -1-30 parameters and 



TAL metals. Due to soil staining and elevated PID readings at 5'5-06, TCL +30 parameters and 

TAL metals were sampled. No evidence of contamination was present at the other soil sampling 

locations. Monitor wells were installed in two of the borings (MW-24 and MW-25), and two 

rounds of groundwater samples were collected for TCL +30 parameters, TAL metals, and P H s .  

In addition, two rounds of groundwater samples were collected from previously installed monitor 

well MW-3. 

4.2.12.4 Geophysical Results 

The EM survey conducted at site M-18 reveals apparent background conductivities in the range 

of 25 to 40 mSIm, which are represented by the green to yellow color contour intervals as shown 

in Figure 4.2-29. These conductivities are indicative of silty soils. High conductivity readings 

exist toward the north and perimeter of the site (70 + mSlm). This is probably due to marsh 

deposits and partially to cultural features such as the chainlink fence surrounding the site. 

Anomalous conductivity signatures located at ON to 60Sl65E to 95E contain both high 

conductivity and low conductivity (positive and negative) readings. This may be indicative of 

buried metallic objects or abrupt changes in subsurface materials. 

The in-phase component reveals a strong discrete anomaly located at approximately ON to 

10S180E to lOOE (represented by the blue color contours). This anomaly is adjacent to the 

quadrature anomalies. Also, discrete in-phase anomalies located within grid coordinates ON to 

60Nl170E to 250E are indicative of buried metallic objects (Figure 4.2-30). The strongest of 

these point source anomalies is located at 15N to 25Nl180E to 195E. Other discrete anomalies 

indicative of buried metallic objects are located at 50N/350EY 30N/360E, and on the east side of 

the fence at 60Nl415E. 

The GPR survey at site M-18 revealed anomalous radar signatures (including a hyperbolic 

diffraction pattern) located at ON to 10SI100E. Figure 4.2-30A shows this anomaly, which 

coincides with the EM anomaly in Figure 4.2-30 and may be indicative of an underground 

storage tank (UST) or UST component (i-e., foundation) at a depth of approximately 5 or 6 ft 



bgs. The 100E line traverse on Figure 4.2-30A indicates that the suspected UST is approximately 

4 feet in length. Figure 4.2-30A reveals that the three areas contain chaotic reflectors, which are 

indicative of coarse-grained or disturbed subsoil. The areas, centrally located at grid coordinates 

50N/250E, 10N/250E, and 50N/350E, coincide with EM anomalies and may contain buried 

metallic objects. The radar profiles also reveal low amplitude chaotic reflectors, indicative of 

coarse-grained soils in the area that encompasses low apparent conductivity at the western portion 

of the site (green contour interval), as shown in Figure 4.2-29. 

Although the geophysical survey results indicated areas that may contain buried ferrous material 

and fill, these areas are within the suspected boundary of the landfill. Monitor wells and soil 

borings were appropriately located to evaluate subsurface conditions downgradient and within the 

landfill boundaries. 

4.2.12.5 Hydrogeologic Interpretation 

Lithologic logs from SB-01 through SB-07 and MW-24 and MW-25 indicate that the lithology 

consists of fill intermixed with a poorly sorted gray-olive-brown silty fine-coarse-grained sand 

with trace amounts of clay. The manmade components of the filled materials observed in the 

borings consisted of asphalt, wood fragments, and roof shingles. 

* Saturation was observed in monitor wells MW-24 and MW-25 at approximately 6 ft bgs. Both 

monitor wells were screened across the water table and were completed to 15 ft bgs. Local 

groundwater flows toward and discharges into Parlkers Creek (Figure 4-2-31}, as indicated by 

water-level measurements from site monitor wells and land surface topography. Monitor wells 

MW-24 and MW-25 are positioned downgradient of the M-18 area. 

4.2.12.6 Soil Sampling Results 

A total of nine shallow soil borings (Figure 4-2-32} were completed at selected locations at site 

M-18 to depths ranging from 2 to 10 ft bgs. Two soil borings (SB-24 and SB-25) were 

completed at the new monitor wells (MW-24 and MW-25) locations. Locations were selected 



for seven of the borings based on the results of the geophysical surveys. Soil samples were 

collected from two discrete intervals (1 to 1.5 ft bgs and 2 to 10 ft bgs, depending on the depth 

to water), and based on field observations, were sampled for the analytical parameters listed in 

Table 3.6-1. The analytical results for soils at specific sampling intervals are listed in 

Appendix D. Tables 4.2-16 and 4.2-17 compare the detected compounds with the NJDEP SCC, 

and then compare the results with the subsequent site-specific and Monmouth County maximum 

background levels, where appropriate. Stained soil was observed below ground surface, but in 

the 0 to 2-ft bgs sampling interval at boring SB-06. In accordance with the work plan, samples 

were also taken for BNAs (SVOCs), pesticides/PCBs, and metals analysis at this location. 

VOCs 

VOCs were not detected above the laboratory quantitation limit in site soils. VOCs detected 

below quantitation limits were well below their respective criteria (Table 4.2-16). 

SVOCs 

A total of 13 SVOCs were detected above laboratory quantitation limits in SB-06. Four of the 

compounds @enzo(a)anthracene, chrysene, benzo(k)fluoranthene, and ideno(l,23-cd)pyrene] were 

detected in concentrations above laboratory quantitation limits and above the NJDEP SCC at SB- 

06 in the 2- to 5-ft bgs sampling interval. In addition, two compounds [benzo(b)fluoranthene and 

benzo(a)pyrene], detected below laboratory quantitation limits in SB-06, were also found in 

concentrations exceeding the NJDEP SCC from the 2- to 5-ft bgs sampling interval. All other 

detected SVOCs were found in concentrations below the established criteria. All six of the 

compounds that exceeded the NJDEP criteria also exceeded the site and Monmouth County 

background. Although the SVWs were found in concentrations above NJDEP SCC and 

maximum background in SB-06, the concentrations were well below the impact to groundwater 

SCC. Monitor wells downgradient of this location did not detect these particular SVOCs. Figure 

4.2-32 presents the locations of the compounds detected above the NJDEP SCC and the 

established maximum background levels at the Main Post. 



Table 4.2-16 
Fort Monmouth - Main Post 

Summary of Detected Compounds 
in Soils from Site M-18 
(VOC's and TPH only) 

Compounds exceeding NJDEP so11 cleanup cnlena are noted by bold numbers 
N D  - Ind~cates that the compound was not detected at or below the quant~ficat~on lmits  
J - Indkcatas that the concentratton value was estmared due to detection at or near the detectton limits 
NA- Not Analyzed 
*Quantificatton 11rn1t was Increased dunng analys~s for the associated sample 

A bgs. - feet below ground surface. 



Table 4.2-17 
Fort Monmouth - Main Post 

Summary of Detected Compounds in 
Soils from Site M-18 Sample SB06-A02 

Compounds exceeding NJDEP cleanup criteria are noted by bold numbers. 
ft bgs - Feet below ground surfsce 
NLE -No Level Established 
ND - Indicates that the compound was not d c t u  at or below the quantification limits 
J - indicates that the concentration value was estimated due to dnntion at or near the detection limits 
B -Compound was observed in the samples and a r s o c i a  laboatory blank 
NA- Not Analylcd 
C- Pesticide identification war confirmed by GUMS 
P - The percem difference bawear the results from two GC columns is greater than ZS%,thc l o w  of the two values is reported 
U - Compound was not dacncd at or above the repamng limit 

X - Other specific flags may be required to properly qualify the result 

' Monmouth County maximum background concentration 

NJDEP cntma arc r r f a a w d  m the Site Ranedtatmn News, Winw 1995 

FTMShll SS XLS 



Five pesticides were detected in concentrations above laboratory quantitation limits in SB-06 

from the 2- to 5-ft bgs sampling interval. However, all pesticide compounds were detected below 

the NJDEP SCC. PCBs were analyzed for but were not detected in any of the boring locations. 

Metals 

As indicated in Table 4.2-17, metals detected in SB-06 were found in concentrations below the 

NJDEP SCC. 

Total Petroleum Hydrocarbons ('PHs) 

TPH concentrations were detected above laboratory quantitation limits in one or both sampling 

intervals in all but soil boring SB-04 in concentrations ranging from 29.9 milligrams per kilogram 

(mglkg) to 6,330 mglkg. 
f 

4.2.12.7 Groundwater Sampling Results 

Monitor wells at site M-18 were sampled for the analytical parameters listed in Table 3.8- 1. The 

compounds detected in groundwater samples from the individual sampling rounds, with the 

corresponding sample identifications, are listed in Appendix D. The existing monitor well, 

MW-3, was sampled in May 1995. Table 4.2-18 compares the average concentrations from the 

February and March sampIing rounds with the NJDEP GWQC, and then compares the results to 

the subsequent site-specific and Monmouth County maximum background, where appropriate. 

vocs 

Acetone was the only VOC detected in site groundwater samples. Acetone was detected in 

concentrations below the NJDEP GWQC in groundwater samples collected from MW-24 and 



Table 4.2-18 
Fort Monmouth - Main Post 

Summary of Average Concentrations of Detected 
Compounds in Groundwater - Site M-18 

C~mpounds exccdmg NJDEP groundwater quality criteria an noted by b l d  n u m b .  
NJDEP groundwater quality criteria consist of the higher number between the PQL or STANDARD 
*PQL - P d c a l  Qmmation Limit -was used as the NJDEP groundwater quality aitcria 
NLE -No Level Established 
ND - Indicates that the compuud was not detected a-t 
NA - Not analyzcd 
J - Indicates that the concentration value was estimated due to detection at or near the quantification limits 
P - The per- difference between the rcsults h n  two GC colwmnr is greater than 25%, the lower of the two values is r c p t d  

' - Monmouth C m t y  maximum backgound concentration. 

FTMM1BGW.XLS fnl S18GW 



MW-25. The source of the acetone is not known, however, acetone is a common laboratory 

contaminant. 

svocs 

One SVOC (4-methylphenol) was detected in MW-24 below the laboratory quantitation limit. 

SVOCs were not detected in MW-25 or MW-3. 

One pesticide (4,4'-DDD) was detected in a concentration that slightly exceeds the NJDEP 

GWQC in MW-24. 4,4'-DDD was detected in concentrations above the criteria in MW-24 from 

both sampling rounds. PCB compounds were not detected in site monitor wells from either 

sampling round (Figure 4.2-32). 

Metals 

As indicated in Table 4.2-18, of the 19 metals detected in site groundwater, only 6 (aluminum, 

arsenic, iron, manganese, sodium, and lead) were found in concentrations exceeding the NJDEP 

GWQC. In addition, manganese in MW-24 and MW-25, lead in MW-24, and sodium in MW-25 

were found in concentrations greater than those determined for site-specific and Monmouth 

County maximum background at the Main Post. Lead was not detected in the filtered sample. 

However, aluminum and arsenic were found in concentrations below both maximum background 

levels where established. Although iron was detected in concentrations greater than the regional 

maximum background, iron was detected well below the site-specific background levels in the 

Main Post and is not a compound of concem. Sodium in MW-3 was found in a concentration 

greater than the site-specific background, but was well below the Monmouth County level. The 

elevated sodium levels in MW-25 may be caused by saline water intrusion from the Parkers 

Creek estuary. Sodium is not a compound of concem (Figure 4.2-32). As discussed in 

Subsection 4.1, groundwater flowing through glauconitic formations contains abundant 



manganese. In addition, manganese is a common metal found in tidally influenced environments. 

Therefore, manganese is not identified as a compound of concern. 

TPH concentrations were detected just above the laboratory quantitation limit in MW-24 and 

MW-25 from both the February and March sampling rounds. 

4.2.12.8 Recommendations 

The geophysical surveys identified several anomalies indicative of buried waste and fill material 

within the suspected boundaries of the site M-18 area. One anomaly was indicative of a UST 

or storage tank component. The geophysical results indicate that soil borings and monitor wells 

were appropriately located to evaluate subsurface conditions downgradient and within landfill 

boundaries. 

The soil sampling results indicated that six SVOCs were detected at SB-06 in concentrations that 

exceeded the NJDEP criteria and established background concentrations. 

The groundwater sampling results indicate that 4,4-DDD was detected at a concentration just 

above the NJDEP GWQC in one well (MW-24) from both sampling rounds. Lead was detected 

in one location above NJDEP GWQC and background. TPH concentrations were also detected 

just above laboratory quantitation limits in MW-24 and MW-25 in both sampling rounds. 

Trenching will be performed at the suspected UST or UST component location to confirm the 

geophysical results and to excavate if necessary. A PID will be used to conduct field screening 

during the excavation. The excavation will be performed in conjunction with confirmatory 

sampling, in accordance with the Technical Requirements for Site Remediation (NJDEP, 1993), 

if a UST is encountered to ensure that NJDEP SCC are achieved. NJDEP will be requested to 

send a representative to observe the excavation. 



Additionally, soil at soil boring SB-06 will be excavated. If it is determined that the suspected 

UST is the source of contamination at SB-06, this location will be remediated in conjunction with 

the UST. Confirmatory sampling will also be conducted. 

DPW proposes that a long-term groundwater monitoring program be developed and implemented 

for the site. Aqueous samples would be collected and analyzed on a quarterly basis to further 

evaluate water quality conditions at the site. Groundwater samples would be collected from 

existing monitor wells. Compounds of concern identified in the first two rounds of sampling 

would be targeted for the monitoring program. 
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4.2.13 Former Main Post Sanitary Treatment Plant (AOC-3 

4.2.13.1 Site Location 

The former Sanitary Treatment Plant (STP, AOC-3) was located on Parkers Creek north of 

Shenill Avenue, between Buildings 5-292 to the east and S-697 to the west (Figure 4.2-33). The 

approximate area of site AOC-3 is 96,000 ft2 (2.2 acres). 

4.2.13.2 Site History 

This site was identified by the NJDEP as an area of concern (AOC) in the 8 June 1990 letter. 

The Main Post STP was built in 1941 to handle 700,000 gallons of sewage per day. As 

described in the IA, this STP consisted of a bar screen and grit chamber, comminutor, primary 

and secondary settling tanks, a mixing and aeration tank, and a baffled contact chlorination tank. 

Effluent from the STP was discharged to Parkers Creek. Sludge was treated in a three-stage 

anaerobic digester and discharged to underdrained sandbeds for drying. According to the IA and 

DEW employees, sludge was transported to the Charles Wood golf course and to landfills. This 

STP was closed on 3 September 1975 when the Main Post sewer system was connected to the 

Northeast Monmouth County Regional Sewerage Authority (NMCRSA) system. Xn 1981, all 

sludges and supernatant liquids were removed from the STP and the facility was cleaned and 

disinfected. The removal contractor was Modem Transportation Co. of Kearny, New Jersey. The 

physical facility was demolished in 1983. At present, this area is flat and grass covered. 

4.2.13.3 Sampling Effort 

Sediments from one location in the Parkers Creek outfall area were analyzed for TCL t 3 0  

parameters, TAL metals, and cyanide. Two soil borings were completed in the area of the former 

sludgedrying beds to identify the original land surface and collect soil samples from an interval 

just below the original surface for TCL -1-30 parameters, TAL metals, and cyanide (Figure 

4.2-33). 



4.2.13.4 Soil Sampling Results 

Borings were drilled to depths of 12 ft bgs (depth where saturation was encountered). Samples 

were collected from one sampling interval (6 to 9.5 ft bgs) and were analyzed for the parameters 

listed in Table 3.6-1. The analytical results for site soils at specific sampling intervals, with the 

corresponding sample identifications, are listed in Appendix D. Table 4.2-19 compares the 

compounds detected in site soils with the NJDEP Residential Direct Contact SCC, and then 

compares the results to the subsequent site-specific and Monrnouth County maximum background 

concentrations, where appropriate. In addition, compounds were also compared to the impact to 

groundwater SCC because no monitor wells were installed at the site. 

VOCs 

VOCs were not detected in site soils from either boring location. 

SVOCs 

SVOCs were not detected above laboratory quantitation limits in site soils. SVOCs detected 

below laboratory quantitation limits were found in concentrations well below their respective 

criteria. 

Of the six pesticides detected in site soil, none were detected above the NJDEP SCC or the 

impact to groundwater SCC (Table 4.2-19). 

One PCB (Aroclor-1248) was detected in SB-02 above the laboratory quantitation limit. 

However, Aroclor-1248 was found in a concentration below both the NJDEP residential direct 

contact and impact to groundwater SCC. 



Table 4.2-19 
Fort Monmouth - Main Post 

Summary of Detected Compounds 
In Soils at Site AOC - 3 

Compounds exceeding NJDEP soil cleanup criteria are noted by bold numbers. 
NLE - No Level Established 
ND - Indicates that the compound was not detected at or below the quantification limits 
J - Indicates that the concentration value was estimated due to detection at or near the detection limits 
P - The percent difference between the results from two GC columns is greater than 25%,the lower of the two values is reported 
D - Surrogate or matrix spike recoveries were not obtained because the extract was diluted for analysis 
ft bgs. - feet below ground surface. 
Note: MDL's for metal analysis is actually the highest detection limit with potassium given a s  a range due to high variability. 

I Monmouth County maximum background concentration 

' NIDEP criteria are referenced in the Site Remediation News, Winter 1995. 



Metals 

As indicated in Table 4.2-19 all of the metals detected in site soil were found in concentrations 

below the NJDEP SCC. 

Cyanide 

Cyanide was not detected in site soils from either soil boring. 

4.2.13.5 Sediment Sampling Results 

Sample location M8SD-1 appears to be tidally influenced, and based on conductivity results and 

field observations, was determined to be saltwater. 

One sediment sample, M8SD-1, was collected at AOC-3 (Figure 4.2-33). Table 4.2-20 presents 

a comparison of detected sediment concentrations at sampling location M8SD-1 to marinel 

estuarine sediment criteria (Long et al., 1995), and maximum detected background concentrations. 

vocs 

2-Butanone was the only VOC detected above the laboratory quantitation limit in a site sediment 

sample. 2-Butanone is a common laboratory contaminant. 

Two SVOCs were detected below the laboratory quantitation limit in site sediment from location 

M8SD1. 

Pesticides/PCBs were analyzed for but were not detected in the site sediment sample. 



Table 4.2-20 
Fort Monrnouth - Main Post 

Summary of Detected Compounds in Sediment 
Site AOC-3 

Compoddddcctcd abwc NJDEP Sediment Guidance are notcd by bold numbers. 
* - Valuc &om Long et al. (1995). 
ND - Compound was not detected at or above the quantification limit. 
NLE -No L m l  Established 
B - Compound was found in thc sample and associated laboratory blank 
J - Concabntion war estimated due to detection at or below the quantifiutim limit 



Metals 

As indicated in Table 4.2-20, of the 18 metals detected above laboratory quantitation limits, only 

one (arsenic) was found in a concentration slightly exceeding the established criteria. However, 

the concentration of arsenic was found at a level below the maximum detected background 

concentration. 

4.2.13.6 Recommendations 

The results of the soil and sediment sampling indicated that compounds of concern were not 

detected above the NJDEP criteria and established background concentrations. 

No further action will be taken. 







4.2.14 Pre-1941 Sanitary Treatment Plant (STP) 

4.2.14.1 Site Location 

The pre-1941 STP for the Main Post was located on Parkers Creek in an area north of Allen 

Avenue in approximately the same location as current Building 259 (Figure 4-2-34). The 

approximate area of the STP is 130,000 ft2 (2.9 acres). 

4.2.14.2 Site History 

This STP is shown on a 1935 Fort Monmouth map. The date of construction and period of 

operation are unknown, although the STP presumably operated until the Main Post STP (AOC-3) 

came on line in 1941. 

4.2.14.3 Sampling Effort 

The former STP is presented in Figure 4.2-34. Sediment coring was conducted at the former 

outfall and a sample was collected for TAL metals analysis. 

4.2.14.4 Sediment Sample Results 

Sediment at the STP was determined to be saltwater based on conductivity results and field 

observations. Therefore, detected concentrations of contaminants in the STP sediment were 

compared to marine/estuarine biological effects levels (Long et al., 1995) (Table 4.2-21). 

One sediment sample, STF'SD-1, was collected at the former STP (Figure 4.2-34). 

Metals 

As indicated in Table 4.2-21, of the 21 metals detected above laboratory quantitation limits, nine 

(arsenic, cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc) were found in 

concentrations exceeding their respective established criteria, In addition, arsenic, cadmium, 



Table 4.2-21 
Fort Monmouth - Main Post 

Summary of Detected Compounds in Sediments 
Site - Pre-1941 Sanitary Treatment Plant 

Compounds detected above NJDEP Sediment Guidance arc noted by bold numbers. 
' - Value fiom Long ct al. (1995). 

ND -Compound was not dctr;ctcd at or above the quantification limit 

NLE - No Level Established 



chromium, and zinc were found in concentrations slightly exceeding their respective background 

concentrations. However, copper, lead, mercury, and nickel were found in concentrations below 

their respective maximum background levels. 

4.2.14.5 Recommendations 

Nine metals were detected above NJDER criteria in the sediment sample collected at the outfall 

area. In addition, four metals (arsenic, cadmium, chromium, and zinc) exceeded their respective 

maximum background concentrations. The other five metals were detected below established 

background concentrations. 

Although four metals were detected in sediment at levels exceeding NJDEP criteria and 

background, in the worst case the criteria were exceeded by a factor of three. Since the samples 

was taken at the outfall of the STP, the results are believed to be the worst case and the area of 

contamination is probably small. Access to this portion of Lafetra Creek is restricted although 

the stream is on the property boundary. The STP has not been used since 1941, and, presumably, 

the local ecology has reached an equilibrium. Therefore, since remediation would disrupt the 

ecology of the site, no further action will be taken. 







4.2.15 PCB Transformers 

4.2.15.1 Site Location 

During the 1993 investigation (WESTON, 1993) all locations where PCB transformers had 

formerly been located were inspected for evidence of spills. Eight sites were identified where 

a PCB transformer was either formerly located over soil and thus evidence of a spill could not 

be determined visually, or was formerly located on concrete and there was discoloration in the 

concrete. These locations are listed in Table 3.5-1. Figure 4.2-35 presents the Main Post 

transformer site sample locations. 

4.2.15.2 Site History 

All PCB transformers (contain greater than 500 ppm PCBs) have been removed from Fort 

Monmouth. However, the former locations of these transformers were not previously investigated 

for spilled PCBs. 

4-2.15.3 Sampling Effort 

As discussed in Subsection 3.5, soil samples were taken below pole-mounted transformers and 

on four sides of an outdoor pad-mounted transformer. Concrete samples were taken from stained 

areas on outdoor concrete pads or in interior vaults with concrete floors. A11 samples were 

analyzed for PCBs. 

4.2.15.4 PCB Sampling Results 

The results of the PCB transformer sampling are presented in Table 4.2-22. Four of the eight 

transformers sampled at the Main Post area were found to have PCBs in soil or concrete above 

applicable cleanup criteria. 

All other transformers sampled in the Main Post either had results below detection limits, or had 

detectable levels of PCBs below applicable cleanup criteria. 

4.2-177 



Table 4.2-22 
Results of Transformer Site Sampling on Main Post 

Compounds exceeding NJDEP cleanup criteria are noted by bold numbers 
ND - Indicates that the compound was not detected at the quantification limit. 
* = Method detection limit unit exceeded the NJDEP criteria. 



The following transformer sites had PCBs in soil or concrete above applicable cleanup standards: 

* MP-062 (Building 292). 
Indoor transformer vault in Building 1002. 

* Indoor transformer vault in Building 1208. 
e Indoor transformer vault in Building 1209. 

PCBs were detected in soils above applicable soil standards in the soil beneath transformer 

MP-062, which was a pole-mounted transformer on the northwest side of Building 292. The 

sample beneath the transformer contained PCBs above the NJDEP SCC. 

The concrete samples from visibly stained areas in the indoor transformer vaults in Buildings 

1002, 1208, and 1209 each contained PCBs above the proposed indoor surface cleanup criteria 

of 0.055 mglkg. 

4.2.15.5 Recommendations 

PCB levels in stained concrete were found to exceed NJDEP guidance levels in indoor vaults at 

Buildings 1002, 1208, and 1209. PCBs were also detected above applicable soil standards in the 

soil beneath transformer MP-062 on the northwest side of Building 292. 

Since the indoor vaults are normally locked and are accessible by a very limited number of 

facility personnel, and the stained concrete cannot be removed without significantly disrupting 

electrical service, remedial work will be performed when the transformers are removed from 

service and the stained areas are made accessible. A warning sign will be posted, and workers 

entering the vaults will be trained to take precautions to prevent contamination. 

Because the concentration of PCBs is only slightly above the SCC, additional sampling will. be 

conducted beneath the former location of transformer MP-062 to determine the vertical and 

horizontal extent of PCBs in soil. The soil sampling will be performed in accordance with the 

NJDEP Technical Requirements for Site Remediation (NJDEP, 1993). Personal protective 

clothing will be worn accordingly. 
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4.3 CHARLES WOOD 

This subsection presents a description of each Charles Wood site and presents the rationale for 

the sampling activities. The sites and the sampling effort are summarized in Table 4.3-1. 

Additional historical information on each site may be obtained from the Investigation of 

Suspected Waste Sites at Fort Monmouth, New Jersey, 1993. 

The following subsections summarize the results of the sampling program that was implemented 

to characterize site conditions as specified in the report titled, Site Investigation, Chemical Data 

Acquisition Plan (CDAP). Although the field investigation was generally conducted in 

accordance with the CDAP, minor changes were made. These changes are summarized in Table 

4.3-2. A total of 19 soil borings and 16 monitor wells were installed and 3 sediment and 2 

surface-water samples were collected in the Charles Wood area Soil and groundwater samples 

were collected from the borings and monitor wells and were analyzed for compounds determined 

to be characteristic of the wastes associated with each area, i.e., TCL and TAL analytes (see 

Tables 3.6-1 and 3.8-1). Appendix D presents the results of the Charles Wood sampling 

activities. Detailed information regarding the specific sampling protocols for each site is 

provided in the following subsections. In addition to the results of groundwater and soil 

analyses, the lithologic descriptions and water-level information are used to provide a 

hydrogeologic interpretation of the. site where appropriate. 

Figure 4.3-1 shows the location of the nine Charles Wood sites discussed in this subsection. 

4.3.1 Background Samples 

The locations of background sampling locations were selected in areas believed to be unaffected 

by past base activities. They were identified in the report The Investigation of Suspected 

Hazardous Waste Sites at Fort Monmouth, New Jersey (WESTON, 1993), which was approved 

by NJDEP. The purpose of the collection of background characterization data was to identify 

levels of chemicals that are naturally occurring. 



Table 4.3-1 

Site Investigation Summary - Charles Wood 

11 site I I I Potential Waste1 1 Past Samples I 
Number Site and Analyses Investigation Activities I Description I Contaminants I 

CHARLES WOOD AREA 

Wastewater 
treatment 
@me pit) 

Wastewater 
treatment 
@me pit) 

Landfill 

Landfill 

Range 
(small arms) 

Heavy 
metals 

4-m' tank containing limestone for 
neutralizing liquid waste from Bldg. 2700. 
Sludge removal periodically. Acidbase 
drains not currently used. Pit discharge to 
sewage system. Limestone was replaced in 
1992; contractor took limestone off-site. 
Built with bldg. around 1952. 

Solvents and metals. 

Same as CW-I. I Solvents and metals. 

IA now used for storage of contractor 
equipment and debris. Site was cleared in 
mid-1995. 

Site in west was used for leaves and small 
debris, and by off-site dumpers. 1969 
aerial photo shows disturbed soil at west 
site. One partially buried drum found. 
May have been used for demolition debris. 

Unknown. 

Bldg. 2537. Indoor range. Cleaned and 
repainted in 1989. Has metal and sand 
bullet trap and filtered ventilation system. 
3-ft diameter bare area to north of building 
with spent shells and bullet debris. Appears 

Former treatment plant. Discharged to Heavy metals and cyanide. 
stream. Sludge removed from sludge 
drying bed and plant cleaned, disinfected, 
and dismantled. 

Analyzed old limestone. Sludge Installed 4 soil boringlmonitor wells, I on 
analyzed: found organics and each side of pit. Collected soil samples (2 to 
metals. 3 per boring) from 7 to 9 ft. Analyzed for 

TCL +30RAL. Sampled groundwater for 
same parameters. 

Analyzed old limestone. Same as CW-1. 

None. Work postponed. Trenching is planned to 
evaluate subsurface conditions. 

None. I Used geophysics (magnetics, EM-3 1, and 
GPR) to evaluate possible subsurface disposal 
near Pulse Power Building. 

None. Collected 2 soil samples: 1 soil boring and 1 
surface soil. Analyzed for 
TCL +30RAUTPH. 

Sludge analyzed in 1981 - no Sampled sludge (see CW-9) for metals. 
heavy metals. Installed 2 soil borings in area of sludge 

drying beds. Sampled sediment at outfall. 
Analyzed for TCL +30/TAL/CN. 



Table 4.3-1 

Site Investigation Summary - Charles Wood 
(Continued) 

CW-6 I Pesticide I Pesticides no longer stored in CW area. 
Storage Use pesticide contractor. Pesticides were 

Site 
Number 

) Building 1 stored in steel igloo on concrete base. Was 
1 T-2044- 1 mixed outside i f  inloo and Blde. T-2044. 

Site Description 

Currently open field, no evidence of 
contamination. 

I 

AOC-7 

Potential Waste/ I Past Samples I 

Former 
hazardous 
waste 
storage area 

PCB 
Transformers 

Bldg. 2500 area. Has been used as storage 
area since 1961. Used as temporaw 
hazardous waste storage area in 1987. 
Security guard overcome by fumes in 1987. 

Several transfoxmers in this area. All 
transformers were tested in 1990 for PCBs. 
Those with PCBs > 500 ppm were removed 
or remediated. 

Contaminants 

Heavy metals. 

and Analyses I Investigation Activities 

Pesticides and herbicides. 

Installed 2 MWs for TCL +JO/TAL. 9 
surface soil samples for TAL, I soil boring 
for TCL +30KAL. 

I 

Soil sampled in 1989 for 
pesticides. High levels of 
chlordane (up to 595 mgkg) and 
trace amounts of others detected. 

PCBs. 

2 soil borings and installation of MW by 
Bldg. T-2044. Sampled soil, new well, and 
existing well MW-1 for TCL +30. Surface 
soil sample by ditch (TCL +30/TAL). 

Solvents, oil, and metals. 

Transformers sampled - several Sampled PCB transformer locations. 
>SO0 ppm. See transformer list. 

None. 



Table 4.3-2 

Differences Between Proposed and Actual Work at Charles Wood 

1 Site I Differences 

instead of three because no contamination was detected during field 

Site had not been cleared prior to field effort; therefore, no investigation 

11 I effort, one soil boring was installed instead of three surface soil samples. 

The location of the monitor well was moved from site CW-6 to CW-9 
because there was an existing well near the proposed location at CW-6. 
The existing monitor well at CW-6 was sampled. Surface soil sample 
SS-01 was analyzed for TAL metals, which was not originally proposed 
in the CDAP. 



A total of five background soil bonngs, which were converted into monitor wells, were installed 

and two separate soil intervals were sampled from each boring. Two rounds of groundwater 

samples were collected fiom each location. Soil and groundwater samples were analyzed for 

the parameters listed in Tables 3.6-1 and 3.8-1. Background monitor wells were labeled as "B" 

wells, i.e., MW-06B. Charles Wood background locations are shown in Figure 4.3-2 and are 

labeled B-6, B-7, etc. Monitor well MW-06B was installed at background location B-6 and a 

similar practice was followed at the other background locations. Two background surface-water 

and sediment samples were also collected (Figure 4.3-2). 

4.3.1.1 Hydrogeologic Interpretation 

The five background monitor wells installed at the Charles Wood area were installed to depths 

ranging from 14 ft bgs to 15 ft bgs. Total depths were determined during drilling activities and 

were based on the depth where groundwater was encountered. The lithology and depth to 

groundwater varied between background locations, and this information is presented on the 

lithologic logs in Appendix A. 

4.3.1.2 Soil Sampling Results 

Soil samples were collected from two discrete intervals: 0 to 2 ft bgs and 2 ft bgs to depth to 

groundwater. Soil boring depths varied between the background locations, depending on the 

depth where water was encountered. The analytical results for background soil at specific 

sampling intervals are presented in Appendix D. Table 4.1-7 summarizes the maximum 

concentrations detected in background soil at Charles Wood. 

VOCs 

VOCs were not detected in Charles Wood background soil. 



A total 10 SVOCs were detected below laboratory quantitation limits in background soil at the 

Charles Wood area (Table 4.1-7). 

Two pesticides (4,4'-DDE and 4,4'-DDT) were detected above the laboratory quantitation limit 

in background soil at the Charles Wood area. 

Metals 

As indicated in Table 4.1-7, 19 metals were detected in background soil at the Charles Wood 

area. 

Cyanide 

Cyanide was not detected in background soil at the Charles Wood area. 

4.3.1.3 Groundwater Sampling Results 

Two rounds of groundwater sampling were conducted at Charles Wood. The analytical results 

for groundwater samples from the individual sampling rounds are listed in Appendix D. Table 

4.1-7 summarizes the maximum background concentrations detected in background water at 

Charles Wood. 

VOCs 

VOCs were not detected in Charles Wood background groundwater. 



svocs 

Two SVOCs were detected in background groundwater at Charles Wood (Table 4.1-7). 

Pesticides/PCBs were not detected in background groundwater at Charles Wood. 

Metals 

As indicated in Table 4.1-7, 19 total metals were detected in background groundwater at Charles 

Wood. 

4.3.1.4 Surface-Water Sampling Results 

Two upgradient surface-water samples, SS-B3 and SS-B4, were selected as background at Charles 

Wood (Figure 4.3-2). Contaminants detected in background surface water and corresponding 

sample identifications are presented in Appendix D. Table 4.1-9 summarizes the maximum 

detected concentrations in total and soluble background surface water at Charles Wood. 

VOCs 

VOCs were not detected in total background suface water. Soluble background surface-water 

samples at Charles Wood were analyzed for VOCs. 

SVOCs 

One SVOC, bis(2-ethylhexyl) phthalate, was detected below laboratory quantitation limits in 

background surface water (totaI) at Charles Wood. SVOCs were not analyzed for in soluble 

background surface-water samples at Charles Wood. 



Metals 

In total background surface water, 13 metals were detected above laboratory quantitation limits 

at Charles Wood. Similarly, 11 metals in soluble background surface water were detected above 

laboratory quantitation limits. 

4.3.1.5 Sediment Sampling Results 

Two upgradient sediment samples, SS-B3 and SS-B4, were selected as background at Charles 

Wood (Figure 4.3-2). Contaminants detected in background sediment and corresponding sample 

identifications are presented in Appendix D. Table 4.1-9 sunmarizes the maximum detected 

concentrations in background sediment at Charles Wood. 

VOCs - 

VOCs were not detected in background sediment at Charles Wood. 

Bis(2-ethylhexyl) phthalate and di-n-butyl phthalate were detected below the laboratory 

quantitation limits in Charles Wood sediment. Six PAHs were detected below laboratory 

quantitation limits in Charles Wood sediment 

Pesticides 

Three pesticides (4,4'-DDD, 4,4'-DDE, and 4,4'-DDT) were detected in Charles Wood 

background sediment. 

A total of 17 metals were detected in background sediment at Charles Wood above laboratory 

quantitation limits. 









4.3.2 Wastewater Treatment Lime Pit 1 (CW-I) 

4.3.2.1 Site Location 

Wastewater Treatment Lime Pit 1 (CW-1) is located in the central area of the Hexagon Building 

(Building 2,700) at Charles Wood just east of the west wing of the building (Figure 4.3-3). The 

approximate area of CW-1 is 2,960 f? (0.07 acre). 

4.3.2.2 Site History 

This lime pit (CW-1) was built concurrently with the Hexagon Building; construction was 

completed in 1952. This is one of two 4-cubic-meter (m3) acid neutralization pits that contain 

limestone chips; the other pit (CW-2) is discussed in Subsection 4.3.3. Liquid wastes from the 

north and west wings of the Hexagon Building passed through this pit before being discharged 

to the sanitary sewer. Chemical wastes of up to 150 m3 per day were generated from the shops 

and laboratories of the Hexagon Building; this waste output was reduced to 115 m3 per day in 

June 1978 (USATHAMA, 1980). According to the XA, a licensed waste hauler was hired to 

dispose of concentrated wastes, such as etching solutions and organic solvents. 

Each neutralization pit has a concrete floor and concrete block and mortar walls, and measures 

7 ft by 13 ft wide by 8 ft high. The cover is constructed of concrete with a steel access panel. 

Several wooden baffles divide the pit into sections. 

In October 1992, the pit was cleaned out, inspected, and the limestone chips replaced. A vacuum 

truck was used to remove the sludge and stones from the pit, after which the pit was rinsed with 

water. All sludge, stones, and rinse water were placed in drums and disposed of as  a hazardous 

waste. At present, laboratory wastes are managed under the installation hazardous waste 

program, which forbids the discharge of these wastes to the sewer. 



4.3.2.3 Sampling Effort 

The elevated concentrations of halogenated hydrocarbons (HHCs) found in samples collected 

during the 1992 cleanout indicates the possibility that solvents were discharged into the lime pits. 

Neither concrete nor concrete block is an effective barrier to the migration of halogenated 

solvents. Halogenated solvents may have migrated from the lime pit into surrounding soils and 

possibly into groundwater. To investigate this potential, a monitor well was proposed for 

construction on each side of the lime pit (MW-26 through MW-29, shown in Figure 4.3-3); 

however, the proposed monitor well locations were slightly adjusted to avoid the buried conduit 

and underground water and acid lines. The wells were positioned accordingly to investigate the 

potential of halogenated solvent migration from the lime pit into the surrounding soil and 

groundwater. Continuous split-spoon samples were screened with an HNu or OVM. According 

to the CDAP, if any VOCs were detected, soil samples were to be collected from 7 to 9 ft bgs, 

from the interval with the highest instrument readings, and from just above the water table; 

otherwise, one sample was to be collected from 7 to 9 ft bgs from each boring. Because no 

elevated OVM readings were recorded, soil samples were collected from the 7 to 9 ft bgs interval 

only. Soil samples were analyzed for TCL +30 parameters and TAL metals. Two rounds of 

groundwater sampling were conducted from each well and analyzed for TCL +30 parameters and 

TAE metals. 

4.3.2.4 Hydrogeologic Interpretation 

Lithologic logs from monitor well locations MW-26 through MW-29 indicate that the lithology 

consists of a thin soil cover (0.3 ft) underlain by a well sorted olive-orange-brown medium- 

coarse-grained quartz sand. 

Groundwater saturation was observed at approximately 7.5 ft bgs at all well locations. The four 

monitor wells were screened across the water table and were completed to 15 ft bgs at each 

location. Water-level elevation data, measured on 6 March 1995, prior to the March 1995 

sampling round, indicate that the local groundwater flow direction is northeast, toward the 

Hexagon Research and Development Building. Based on groundwater elevation measurements, 



monitor wells MW-28 and MW-29 are downgradient of the area under investigation (Figure 

4.3.2.5 Soil Sampling Results 

Four soil samples, one in each monitor well borehole, were collected between 7 and 9 ft bgs and 

were analyzed for the parameters listed in Table 3.6-1. The analytical results for site soils, with 

the corresponding sample identifications, are listed in Appendix D. Table 4.3-3 compares the 

detected compounds with the NJDEP SCC, and then compares the results with the subsequent 

site-specific and Monmouth County maximum background limits. 

VOCs 

VOCs were not detected in site soil. 

s v o c s  

One SVOC (di-n-butyl phthalate) was detected above laboratory quantitation limits in site soil. 

However, the concentration of this compound was less than the NJDEP SCC and the maximum 

site-specific background. 

Pesticides were not detected above laboratory quantitation limits in site soil. PCBs were not 

detected in site soil. 

As indicated in Table 4.3-4, all of the metals detected in site soil were found in concentrations 

below the NJDEP SCC, where established. 



Table 4.3-3 
Fort Monmouth - Charles Wood 

Summary of Detected Compounds 
In Soils at Site CW-1 

Compounds detected above NJDEP standards are noted by bold numbem 
NLE -No Level Estabirhed 
ND - Indicates that the compound was not detected at or below the quantification limitr 
ft bgs -Feet below ground surface 
J - Indicates that the conccnbtion value was estunated due to detection at or near the quatjficaticm limits 
B Compound was observed in the sample and associated laboratory blank 
Note: MDL's for metal analysi is actually the hqhcst detection limit with potau;ium given as a range due to hrgh variability 

' Monmouth County maximum background umcaht ion .  
NJDEP criteria are referenced in the Site Remediation New, Winter 1995. 



Table 4.3-4 
Fort Monmouth - Charles Wood 

Summary of Average Concentrations of Detected 
Compounds in Groundwater - Site CW-1 

' - Same compound as  listcd by NJDEP Tctrachlorocthylcne 
Compounds exceding NJDEP potmhvatcr quality criteria arc noted by bold numbers. 
NJDEP groundwatcr q d i t y  criteria consist of the higher munbcr W e e n  the PQL or STANDARD 
*PQL - Ractical Quantitation Limit -was uscd as the NJDEP groundwater quality aitcria 
ND - Indicates that thc compound was not detected at the quantification limit 
J - Indicates that the conccnlmtion value was estimated due to detection at or near the quantification limits 
NLE - No Level Established 
" - Method detection limit cxcccds the NJDEP groundwater quality criteria 

' - Monmouth County maxintum background cmcenh-ation 



4.3.2.6 Groundwater Sampling Results 

Monitor wells at site CW-1 were sampled for the analytical parameters listed in Table 3.8-1. The 

analytical results for ihe individual sampling rounds are listed in Appendix D. Table 4.3-4 

compares the average concentrations of the detected compounds from the February and March 

sampling rounds with the NJDEP GWQC, and then compares the results with the subsequent site- 

specific and Monmouth County maximum background concentrations, where appropriate, Figure 

4.3-5 presents the locations of the compounds detected above both NJDEP criteria and maximum 

background. 

vocs 

Three VOCs (tetrachloroethene, trichloroethene, and 1,2dichloroethene) were detected in site 

groundwater in concentrations exceeding the NJDEP GWQC. Tetrachloroethene was detected 

below the laboratory quantitation limit in MW-26 in the March sampling round only; however, 

the concentration exceeded the NJDEP GWQC. Trichloroethene was detected in MW-28 and 

MW-29 in both sampling rounds. 1,2-Dichloroethene (total) was detected in MW-29 only in both 

sampling rounds. VOCs were not detected in MW-27. Figure 4.3-5 presents the locations of the 

averaged concentration of compounds detected above the NJDEP GWQC and the maximum 

background levels established at Charles Wood. 

SVOCs were not detected in the site monitor wells above laboratory quantitation limits and the 

NJDEP GWQC from either sampling round. 

Pesticides/PCBs were not detected in the site monitor wells from either sampling round. 



Metals 

As indicated in Table 4.3-4, of the 18 metals detected in site groundwater, 4 metals (aluminum, 

iron, manganese, and sodium) were found in concentrations exceeding the NJJDEP GWQG; 

however, aluminum, iron, and manganese were detected h concentrations below the site-specific 

and Monmouth County maximum background levels. Although sodium was detected in 

concentrations greater than the site-specific background level, sodium was found in concentrations 

well below the Monmouth County maximum background level. 

4.3.2.7 Recommendations 

The soil sample results indicate that compounds of concern were either not detected or were 

below laboratory quantitation limits and NJDEP criteria. 

The groundwater sampling results indicate that TCE, PCE, and 12-dichlorobenzene were detected 

in the groundwater downgradient of the site at levels that exceeded the NJDEP criteria. 
b 

Although NJDEP groundwater criteria were exceeded by three VOCs at this site, immediate 

remedial action is not required. The probable source of contamination has been eliminated since 

chemicals are not being disposed of in the pit. The pit was cleaned in October 1992 and the 

limestone sIudge was removed and disposed of as a hazardous waste. Hazardous waste is 

currently collected for proper disposal off-site and waste is no longer disposed of in the pit The 

groundwater is believed to flow toward the headwaters of Wampum Brook, and the shallow 

groundwater probably flows into Wampum Brook. There is no use of groundwater between the 

source and Wampum Brook, Surface-water samples were taken in Wampum Brook in the 

Charles Wood area and Mill Creek (as Wampum Brook is called further to the east) for use as 

background samples. No VOCs were detected in these samples, therefore, there is no b e d i a t e  

threat to human health. 

The extent of VOC concentrations in groundwater will be investigated by soil-gas survey 

techniques. The soil-gas survey will be performed on an established grid pattern to estimate the 



lateral extent of VOCs in the vicinity of the neutralization pit. The results of the soil-gas survey 

will be used to locate two additional monitor wells at the downgradient edge of the plume. DPW 

proposes that a long-term groundwater monitoring program be developed and implemented for 

the site. Aqueous samples would be collected and analyzed on a quarterly basis to further 

evaluate water quality conditions at the site. Groundwater samples would be collected from 

existing monitor wells and the two newly installed monitor wells. Compounds of concern 

identified in the first two rounds of sampling would be targeted for the monitoring program. 
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have migrated from the lime pits into surrounding soils and possibly into groundwater. To 

investigate this potential, a monitor well was constructed on each side of the lime pit (MW-30 

through MW-33, shown in Figure 4.3-3). Continuous split-spoon samples were screened with 

an HNu or OVM. According to the CDAP, if any VOCs were detected, soil samples were to be 

collected from 7- to 9-ft bgs (near the base of the neutralization pit), from the interval with the 

highest instrument readings, and from just above the water table; otherwise, one sample was to 

be collected from the 7- to 9-ft interval of each boring. Because no elevated OVM readings were 

recorded during borehole activities, one sample from the 7- to 9-ft bgs interval was collected for 

the required parameters. Soil samples were analyzed for TCL +30 parameters and TAL metals. 

Two rounds of groundwater samples were collected from each well and analyzed for TCL +30 

parameters and TAL metals. 

4.3.3.4 Hydrogeologic Interpretation 

Lithologic logs from site monitor wells MW-30 and MW-31 indicate that the lithology consists 

of a thin soil cover (0.3 ft) underlain by fill material and reworked natural sediments. The 

components of the manmade materials consisted of quartz gravel and concrete, wood fragments, 

and pieces of old electrical conduit. The reworked natural sediments consisted of an interbedded 

green-gray silty fine-grained sand and green-gray fine-grained sandy silt. Lithologic logs from 

MW-32 and MW-33 indicate that the lithology consists of a thin soil cover (0.3 ft) underlain by 

shallow fill material and probable natural sediments. The filled material consisted of concrete 

fragments (to 2 ft bgs). The probable natural sediments consisted of an interbedded olive-gray 

moderately sorted silty fine-grained sand and a green moderately sorted very rnicaceous fine- 

grained sandy silt. 

Groundwater saturation was observed between 1 and 8 ft bgs, The four monitor wells were 

screened across the water table and total depths ranged from 15 to 16 ft bgs. Water-level 

elevation data, measured on 6 March 1995, prior to the March 1995 sampling round, indicate that 

local groundwater flow is eastward (Figure 4.3-4). Based on groundwater elevation 

measurements, monitor wells MW-32 and MW-33 are downgradient of the former lime pit. 



4.3.3.5 Soil Sampling Results 

Four soil samples, one in each monitor well borehole, were collected and analyzed for the 

parameters listed in Table 3.6-1. Samples were collected between 7 and 9 f bgs. The 

compounds detected in site soils, with the corresponding sample identifications, are listed in 

Appendix D. Table 4.3-5 compares site soil quality with the NJDEP SCC, and then compares 

the results with the subsequent site-specific and Monmouth County maximum background levels, 

where appropriate. 

VOCs 

Two VOCs (methylene chloride and 2-butanone) were detected in concentrations above laboratory 

quantitation limits. Methylene chloride and Zbutanone are common laboratory contaminants. 

Both compounds were detected in concentrations well below the NJDEP SCC. 

SVOCs 

Eight SVOCs were detected above laboratory quantitation limits in soil borings, but in 

concentrations below the NJDEP SCC. All SVOCs detected below quantitation limits were found 

in concentrations below the NJDEP SCC where established. 

Three pesticides (4,4'-DDE, 4,4'-DDD, and 4,4'-DDT) were detected in concentrations above 

laboratory quantitation limits, but were well below the NJDEP SCC. 

One PCB (Aroclor-1254) in SB-30 was detected slightly above the laboratory quantitation limit 

as well as the NJDEP SCC (Figure 4.3-5). However, the PCB compound was not detected in 

groundwater samples from the corresponding well location, MW-30. PCBs were not detected 

in SB-31, SB-32, and SB-33. 



Table 4.3-5 
Fort Monmouth - Charles Wood 
Summary of Detected Compounds 

in Soils from Site CW-2 

Compounds cxcccctiog NJDEP Joil cleanup a h i a  arc notcd by bdd numbas. 
J- Indicates that the conccntraticm d u e  was estimated due to d&ction at a near the quatitication Lin$t 
P- Thcpxcnt diffcrcn~~bdwanthctsuttC:~twoGCdournnsisgrcltpthan25%thelowaofthctwo~t~is~ 
M) - Indicates that thc compound was not ddceted at or bdow the q u a d f h b n  hits 
NLE- No Lcvd Established 
ft @ - fea belaw ground surface. 
Note: MDL's for metal analysis is actualty the hi&% detection limit with potassium given as a range due to high variability. 
' Monmouth County &um background urncmtntions. 
' NJDEP criteria arc referenced in Site Remediation News, Wmtcr 1995. 
D - Surrogate or matzix spkc r ccovuk  w m  not obtained because the extract was diluted for analysis. 



Metals 

As indicated in Table 4.3-5, of the 18 metals detected in site soil, only beryllium in SB-33 was 

found at a concentration slightly exceeding the NJDEP SCC. Although beryllium was detected 

in a concentration greater than the established Monmouth County background level, the metal 

was detected below the site-specific background level. 

4.33.6 Groundwater Sampling Results 

Monitor wells at site CW-2 were sampled for the analytical parameters listed in Table 3.8-1. The 

analytical results for groundwater samples from the individual sampling rounds ate listed in 

Appendix D, Table 4.3-6 compares the average concentrations of the detected compounds from 

the February and March sampling rounds with the NJDEP GWQC, and then compares the results 

with the site-specific and Monmouth County maximum background levels, where appropriate. 

vocs 

Tetrachloroethene was the only VOC detected in site groundwater. The compound was detected 

in a concentration that was below the quantitation limit but slightly exceeding the NJDEP GWQC 

from the March sampling round only in MW-32 (Figure 4.3-5). Tetrachloroethene was not 

detected in MW-32 in the February sampling round. 

svocs 

One SVOC (di-n-butyl phthalate) was detected above the laboratory quantitation limit in MW- 

31 from the March sampling round. Di-n-butyl phthalate was detected well below the NJDEP 

GWQC. SVOCs detected below the laboratory quantitation limit were also detected below the 

NJDEP GWQC. 



Table 4.3-6 
Fort Monmouth - Charles Wood 

Summary of Average Concentrations of Detected 
Compounds in Groundwater - Site CW-2 

' Same compound as listed by NDEF' Tehachlorocthylcne 
Compounds exceeding NJDEP grounckater quality criteria are noled by bold numbers. 
'TQL - Ractical Qwmtitation Lmit  mas used as the NJDEF'groundwater quality criteria 
NLE -No Level Established 
J -Indicates that the concentration value vm estimated due to detection at or near the quantitation limits 
ND - Indicates t h t  the compound was not detected at or below the quadtation limit 
** Method detection limit excecdedNJDEP groundwater quality criteria 
- Momnouth County maximum bsdrgrormd concmtrations. 



Pesticides/PCBs were not detected in the site monitor wells from either sampling round. 

Metals 

As indicated in Table 4.3-6, of the 16 metals detected in site groundwater, 3 metals (aluminum, 

iron, and manganese) were found in concentrations exceeding the NJDEP GWQC. In addition, 

iron was detected in concentrations greater than those determined for site-specific and Monrnouth 

County maximum background at Chades Wood. The presence of iron in exceedence of the 

NJDEP GWQC may be attributable to the high concentrations of iron present in natural soil 

found in Monrnouth County. Therefore, iron is not identified as a compounds of concern. 

Although manganese was detected in concentrations above the site-specific background level in 

MW-30, MW-32, and MW-33, manganese was found in concentrations below the Monrnouth 

County background level. Aluminum was found in concentrations below both the site-specific 

and Monrnouth County maximum background levels. 
I . - 

4.3.3.7 Recommendations 

The results of the soil sampling indicate that one PCB compound (Aroclor-1254) was detected 

in SB-30 at a concentration slightly above the NJDEP SCC. PCB compounds were not detected 

in the other thee soil borings. In addition, PCBs were not detected in groundwater samples in 

the corresponding well location, MW-30. 

Groundwater sampling results indicate that PCE was detected in the groundwater in one of the 

four wells (MW-32) in one of the two sampling rounds at levels slightly exceeding the NJDEP 

GWQC. 

Although NJDEP groundwater criteria were exceeded by one VOC at this site, immediate 

remedial action is not required. The source of contamination has been eliminated since chemicals 

are not being disposed of in the pit. The pit was cleaned in October 1992 and the limestone 



sludge was removed and disposed of as a hazardous waste. Hazardous waste is currently 

collected for proper disposal off-site and waste is no longer disposed of in the pit. Shallow 

groundwater flows toward and discharges to the headwaters of Wampum Brook, as indicated by 

water-level measurements from site monitor wells. There are no known uses of groundwater at 

or downgradient of the site. Surface-water samples were taken in Wampum Brook in the Charles 

Wood area and Mill Creek (as Wampum Brook is called further to the east) for use as 

background samples. No VOCs were detected in these samples, therefore, there is no immediate 

threat to human health. 

The extent of PCE concentrations in groundwater will be investigated by soil-gas survey 

techniques. The soil-gas survey will be performed on an established grid pattern to estimate the 

lateral extent of VOCs in the vicinity of the neutralization pit. The results of the soil-gas survey 

will be used to locate two additional monitor wells if necessary. DPW proposes that a long-term 

groundwater monitoring program be developed and implemented for the site. Aqueous samples 

would be collected and analyzed on a quarterly basis to further evaluate water quality conditions 

at the site. Groundwater samples would be collected from existing monitor wells and fiorn the 
- 

two newly installed monitor wells. Compounds of concern identified in the fist  two rounds of 

sampling would be targeted for the monitoring program. When the additional monitor wells are 

installed, soil samples will be collected for PCB analysis because of the detection of PCBs in a 

soil sample collected from SB-30. 





4.3.4 Landfill 3 (CW-31 

4.3.4.1 Site Location 

Landfill 3 is located in the southeastern part of Charles Wood (Figure 4.3-6) and has been 

designated a construction area. The approximate area of Landfill 3 is 39,758 ft2 (0.91 acre). 

4.3.4.2 Site History 

According to the IA, the Army Air Force used this ,area to dispose of administrative-type wastes 

and wood in the 1940s. Beginning in 1951, the aerial photographs show a cleared area used for 

storage. In 1981 and 1986, this area was relatively clear. During the 1993 site visit, the CW-3 

area was being used as a construction rubble dump. Material observed included soil piles, brush, 

concrete, wood demolition debris, wood pallets, metal, and PVC pipe. There is no evidence of 

a subsurface landfill, and long-term Fort Monmouth employees said that this area was not used 

as a landfill. 

4.3.4.3 Sampling Effort 

LandfiU 3 is shown in Figure 4.3-6. During the field investigation activities conducted between 

November 1994 and January 1995 at Fort Monmouth, construction rubble was present at site 

CW-3. The proposed sampling activities included collecting surface soil samples for TCL +30 

parameters and TAL metal analysis if any evidence of soil staining was observed following the 

removal of the rubble. In addition, if high levels of chemical constituents were found in soils, 

monitor wells would be installed and sampled twice for TCL +30 parameters and TAL metals. 

Field sampling activities were postponed until the rubble could be removed. In June 1995, the 

construction rubble was removed. Exploratory trenches are planned to determine if any 

subsurface debris or soil staining is evident. However, because the area is believed to not have 

been used as a landfill, it is not anticipated that subsurface debris and soil staining will be found, 



4.3.4.4 Recommendations 

Investigation activities were not conducted as part of this investigation because of construction 

rubble that was present at the site during the field effort, which prohibited sample collection as 

planned. The rubble was removed and properly disposed of in June 1995 and exploratory 

trenches are planned to determine if any subsurface debris or soil staining is present. Field 

screening will be performed during excavation using a PID. NJDEP will be requested to send 

a representative to observe the investigation. In the absence of any elevated PID readings or 

evidence of subsurface debris, the excavation will be backfilled and no further action will be 

taken. If contamination is identified, then sampling will be conducted in accordance with the 

Technical Requirements for Site Remediation (NJDEP, 1993). Soil sample analytes will be 

collected and analyzed for the full range of contaminants. 
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4.3.5 Debris Site (CW3A) 

4.3.5.1 Site Location 

Debris Site CW-3A is located west of the CW-3 area, north of Pulse Power, Building 2707 

(Figure 4.3-6). The approximate area of site CW-3A is 116,000 f f  (2.6 acres). 

4.3.5.2 Site History 

According to long-term Fort Monmouth employees, the area north of Pulse Power was used as 

a disposal area. The 1957 aerial photograph shows the CW-3A area with bare ground. 

According to Fort Monmouth History and Place Names, 1917-1959, 90 buildings at Charles 

Wood were razed in late 1955 and during 1956. It is possible that the demolition debris from 

these buildings was placed in this area. In the 1974 aerial photo, a steel igloo is visible on this 

area, By 1986, the western part of this area had not revegetated. During the 1993 site visit, 

some small debris was observed in the woods. 

4.35.3 Sampling Effort 

Site CW-3A is also presented in Figure 4.3-6. Surface geophysics were conducted in this area 

because it was not known if subsurface disposal had occuz~ed in this area and in accessible 

cleared areas to the southeast in the construction areas. Magnetic and electromagnetic (EM-31) 

measurements were collected on 10-ft centers. GPR was also used to assess the degree of 

subsurface soil disturbance. 

4.35.4 Geophysical Results 

T h e  geophysical investigation at Charles Wood site CW-3A utilized EM, MAG, and GPR 

methods to characterize the site. Prior to the investigation, a site walk revealed numerous 

metallic objects on the surface in the form of pipes, sheet metal, metal cans, and concrete, as well 

as nonmetallic objects such as asphalt and construction debris. The debris was noted and 

considered during data interpretation. 



The EM survey revealed prominent anomalous signatures not attributed to surface debris at grid 

coordinates 40N to 70N140E to 70E and 140N to 160Nl190E to 210E. These anomalies are 

shown on the EM quadrature and in-phase contour plots, Figures 4.3-7 and 4.3-8, respectively, 

as either violet or blue contour intervals (high and low conductivity, respectively). These two 

EM anomalies are confirmed by the magnetometer survey as being ferrous material. As shown 

on the total magnetic field and magnetic &adient contour plots, Figures 4.3-9 and 4.3-10, 

respectively, these anomalies are represented as a high and low pair or magnetic dipole with 

violet and blue contour intervals. Other subtle anomalies exist throughout the area, as depicted 

on the EM in-phase plot in Figure 4.3-8, which may indicate metallic debris. However, the size 

and magnitude of these EM signals are negligible. Also, the EM quadrature plot (Figure 4.3-7) 

shows high apparent conductivity, represented by the violet contour interval, along the north and 

western borders of the site. This higher conductivity may be due to a subsurface change in 

lithology. 

The GPR survey at CW-3A revealed chaotic reflectors within grid coordinates 40N to 70N/40E 

to 70E, confirming the EM and MAG anomalies at a depth of approximately 2 to 3 ft bgs. 'These 

chaotic reflectors are indicative of buried metallic debris and are shown on the GPR profile along 

60N in Figure 4.3-10A. 

4.3.5.5 Recommendations 

Geophysical surveys indicated two areas where subsurface metallic debris may be present. 

Exploratory trenching will be perfomed to investigate areas where subsurface metallic debris 

may be present. Field screening will be conducted with a PID during the excavation. NJDEP 

will be requested to send a representative to observe the excavation. In the absence of elevated 

PID readings or evidence of subsurface debris, the excavation will be backfilled and no further 

action will be taken. If contamination is identified, then sampling will be conducted in 

accordance with the Technical Requirements for Site Remediation (NJDEP, 1993). Soil sample 

analytes will be collected and analyzed for the full range of contaminants. 
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4.3.6 Range (Small Arms) (CW-4) 

4.3.6.1 Site Location 

The small arms firing range is a one-story building (Building T-2537) located in the central 

portion of the Charles Wood area (Figure 4.3-1 1). The approximate area of site CW-4 is 32,000 

ft2 (0.7 acre). The range is used for indoor firing of small arms. The smaIl arms are fired into 

a metal baffle that deflects the rounds down into a sand pit. Currently, the sand is sifted and 

spent rounds and shell-casings are disposed of off-site. The firing range area is ventilated by a 

blower through a filter. The filter currently used is a Flanders Filters Model No. 0-00J-C-11-00- 

CL-12-00-GGF. It has an efficiency of 95%, based on a di-octyl-phthalate (DOP) test. A 

manufacturer's representative stated that he believes this filter would be close to 100% efficient 

in removing the likely particulates generated in a f ~ n g  range. 

Spend rounds are visible at the surface of a bare patch of soil about 3 ft in diameter northeast 

of the building. A pile of sand is on the northwest side of the building. 

4.3.6.2 Site History 

Interviews with facility personnel indicate that the interior of the building is cleaned periodically. 

The building is currently in use. 

4.3.6.3 Sampling Effort 

The CW-4 site is presented in Figure 4.3-11. The facility personnel intend to excavate the soil 

at the bare patch until spent rounds and shell casings are no longer visible. Because 

contaminated soil had not been excavated prior to the field effort, one soiI boring was installed 

in place of two of the three surface soil samples proposed in the CDAP. The soil boring was 

drilled near the debris pile to a depth of 8 ft bgs, where saturation was noted at approximately 

6.1 ft bgs. The lithology consisted of an orange-brown sand with trace silt. The soil sample 

from soil boring SB-01 was collected at a depth of 4 to 6 ft bgs and analyzed for TCL +30 

parameters, TAL metals, and TPHs. One surface soil sample was collected from the bottom of 



the sand pile (sample SS-01) using a scoop to dig 6 inches below the bottom of the pile in one 

location. No firing debris was observed. Surface soil boring SS-01 was analyzed for TAL metals 

only. 

4.3.6.4 Soil Sampling Results 

Two soil samples were collected, one sample (SB-01) from the 2- to 6-ft bgs sampling interval 

in the soil boring at the debris pile, and one sample (SS-01) from the 0 to 0.5-ft bgs interval from 

the sand pile in the rear of the building. The samples were analyzed for the parameters listed 

in Table 3.6-1. The analytical results for site soils are listed in Appendix D. Table 4.3-7 

compares the detected compound concentrations with the NJDEP SCC, and then compares the 

results with the subsequent site-specific and Monmouth County maximum background 

concentrations. In addition, the results were also compared kith the impact to groundwater SCC 

because no monitor wells were installed at this site. 

VOCs 

VOCs were not detected in site soil. 

svocs 

SVOCs were not detected in site soil. 

Petroleum hydrocarbons were not detected in site soil. 

Pesticides/PCBs were not detected in site soil. 



Table 4.3-7 
Fort Monmouth - Charles Wood 

Summary of Detected Compounds 
In Soils from Site CW-4 

Compound exceeding NJDEP soil cleanup criteria arc notcd by bold numbers. 

ND - Indicates that the compound was not detected at or below the quantification limits 
NLE - No Lwcl Established 
Note: MDL's for metal anaysis is actually the highest detection limit with potassium given as a rangc due to high variability. 

' Monmouth County maximum background concentrations. 

NJDEP criteria arc rdercnccd in Site Remediation News, Winter 1995. 



Metals 

As indicated in Table 4.3-7, of the 20 metals detected in site soil, only lead was found in a 

concentration exceeding the NJDEP SCC. In addition, lead was detected in a concentration in 

SB-01 greater than the site-specific and Monrnouth County maximum background levels for 

Charles Wood. The presence of lead in exceedance of criteria in the soil is reflective of the site's 

use for disposal of spent rounds. Figure 4.3-12 shows the locations of the compounds detected 

above the NJDEP SCC and above the established background levels for Charles Wood. 

4.3.6.5 Recommendations 

Soil sampling results indicate that only lead was detected at a concentration exceeding the 

NJDEP SCC at the spent round disposal area. 

DPW has submitted the necessary documentation to HQAMUAEC to obtain the proper funding 

to remediate the site in EY 1996. Depending on funding availability, the affected soil will be 

removed and confirmation samples will be collected at the base of the excavation. 

The contaminated soil will be removed and disposed of in accordance with applicable regulations. 

The area of contamination is approximately 8 feet in diameter. The estimated depth of 

excavation is assumed to be 7 feet Excavation will be performed in conjunction with 

confirmatory sampling to ensure that NJDEP SCC are achieved. It is estimated that 17 yd3 of 

soil will be excavated, assuming that soil is excavated to a depth of 7 feet. NJDEP will be 

requested to send a representative to observe the excavation. 

MKO lU1PT:03886076.037Wmonsis43 
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4.3.7 Former Sanitary Treatment Ptant (CW-5) 

4.3.7.1 Site Location 

The former STP at Charles Wood was located in the southwest corner of the area bounded by 

Hope Road to the east, Corregidor Road to the north, Guam Lane to the west, and Laboratory 

Road to the south (Figure 4.3-11). The approximate area of the STP was 134,080 f ~ ?  (3.1 acres). 

4.3.7.2 Site History 

The Charles Wood STP was built in 1942 to handle 800,000 gallons of sewage per day. As 

described in the IA, this STP consisted of a grit chamber screen, cornminutor, primary and 

secondary settling tanks, biofilters, and a baffled contact chlorination tank. Sludge was treated 

in two anaerobic digesters and discharged to underdrained sand beds for final drying. 

Supernatant liquid from digester sludge and drainage from the sand beds were recycled through 

the STP for additional treatment. The chlorinated effluent was discharged to a tributary of 

Wampum Brook on the east side of Hope Road. Sludge went to the golf course and to landfills. 

This STP was closed on 29 October 1975 when the Charles Wood sewer system was connected 

to the NMCRSA system. In 1981, all sludges and supernatant liquids were removed from the 

STP, and the facility was cleaned and disinfected. The removal contractor was Modem 

Transportation Co. of Keamy, New Jersey. Mercury used in the distributor seal on the biofilter 

was removed and disposed of by the Directorate of Logistics. The physical facility was 

demolished in 1983. In 1993, a youth center was constructed on this site. 

4.3.7.3 Sampling Effort 

The CW-5 site is presented in Figure 4.3-1 1. One sediment sample from the outfall area east of 

Hope Road was collected and analyzed for TCL +30 parameters, TAL metals, and cyanide. Two 

soil borings were completed and soil samples collected in an effort to evaluate the impact of the 

former sludge-drying beds on soil quality in the original land surface. Soil borings SB-01 and 

SB-02 were completed to 8- and 6-ft bgs, respectively. Saturation was observed between 5.5- 

and 7-ft bgs. The lithology consisted of a yellow-brown gravelly sand fill underdrain by a 



greenish-gray silty sand. Soil boring samples were analyzed for TCL +30 parameters, TAL 

metals, and cyanides. 

4.3.7.4 Soil Sampling Results 

Two soil samples, one in each borehole, were collected from the 6- to 8-ft bgs sampling interval 

and were analyzed for the parameters listed in Table 3.6-1. The analytical results for site soils 

are listed in Appendix D. Table 4.3-8 compares the detected compounds with the NJDEP SCC, 

and then compares the results with the site-specific and Monmouth County maximum background 

levels. In addition, the detected compounds were also compared with the impact to groundwater 

SCC because no monitor wells were installed at this site. 

vocs 

One VOC (2butanone) was detected in SB-01. The concentration was detected well below both 

applicable SCC (residential and impact to groundwater) and background. 2-Butanone is a 

common laboratory contaminant* 

svocs 

One SVOC was detected above the laboratory quantitation limit in site soil in SB-01, but below 

the NJDEP SCC and background. In addition, all compounds detected below quantitation limits 

were also detected well below both SCCs. 

Five pesticides and two PCBs were detected in concentrations above laboratory quantitation 

limits in SB-01 and SB-02, but were detected well below both of their respective SCCs and 

background. 



Table 4.3-8 
Fort Monmouth - Charles Wood 

Summary of Detected Compounds in 
Soil from Site CW-5 

Compaunds occecdmg NJDEP so11 cleanup mtcna arc noicd by bold n u m b  
J - hdrcates that the soncentratton value was cstuMted due to &ternon at or ne;u the quantlficatlon l~mits 
ND - h&catcs that the m p o d  wx not detcctcd at or bciow the quantificatmn Iunlts 
NLE -No I& c s t a b l M  
Note MDL's for metal analps IS xctually the hrghcst dctcct~on l~mlt wah potasslum pven ar a mngc due to htgh 4 1 1 t y  
P- Ihc pcrccnt diffmtt bawccn the d t s  £nnn two GC colrmms IS pats than 25% the lower of the two values 1s reported 

Momnouth County maximum background wncmtdons. 



Metals 

As indicated in Table 4.3-8, all metals detected in site soils were found in concentrations below 

the NJDEP SCC, where established. 

4.3.7.5 Sediment Sampling Results 

The STP sediment sampling location was determined to be freshwater because the area is not 

tidally influenced. One sediment sample, CW6SD-1, was collected at the former outfall of the 

STP (Figure 4.3-1 1). 

VOCs 

VOCs were analyzed for but were not detected in site sediment samples. 

svocs 

One SVOC [bis(2-ethylhexyl) phthalate] was detected above the laboratory quantitation limit 

from location C6SD1. NJDEP sediment guidance values are not established for this compound. 

This compound is a common laboratory contaminant. 

Three pesticide compounds (4,4'-DDD, 4,4'-DDT, and 4,4'-DDE) were detected in concentrations 

exceeding the NJDEP sediment guidance criteria. However, the concentrations were found in 

levels below their respective background concentrations. PCBs were not detected in site sediment 

samples. 



Metals 

As indicated in Table 4.3-9, no metals were detected in concentrations greater than the NJDEP 

sediment guidance criteria. 

4.3.7.6 Recommendations 

Three compounds (4,4'-DDT, 4,4'-DDD, and 4,4'-DDE) were detected in the sediment at levels 

that were above the NJDEP sediment guidance criteria but below background. Soil results were 

below the NJDEP SCC and established maximum background. 

No further action will be taken. 



Table 4.3-9 
Fort Monmouth - Charles Wood 

Summary of Detected Compounds in Sediment 
Site CW-5 

Compounds detected above NJDEP Sediment Guidance arc bolded. 
*- NOAA (1990) ER-L guidance. Values for DDE and DDD are not presented in NJDEP Sediment Quality Evaluations (1991). 
** - Standards developed usmg equilibrium partiorkg approach in accordance with NJDEP Guidance for Sdment  Quality Evaluation (1991). Total 

organic carbon concmtrations of 1% assumed based on organic c h n  content detected in adjacent sample 

ND - Compound was not detected at or above the quanGfication limit. 

NLE - No Level Established 

J - Concentration was tstrmated due to detection at w below the quantdication limit 

P - The percent difference between the results from the two GC columns is greater than 25%, the lower of the two values xs reported 





4.3.8 Pesticide Storage Building T-2044 (CW-6) 

4.3.8.1 Site Location 

Building T-2044 is part of a small complex of buildings in the south-central portion of the 

Charles Wood area. The complex consists of Building T-2044, Building T-2070, and two metal 

igloos. The buildings are currently used to store golf course maintenance and landscaping 

equipment, such as mowers and tractors. The approximate area of site CW-6 is 25,000 f? (0.6 

acre). 

4.3.8.2 Site History 

The golf course maintenance complex may predate the purchase of the golf course by the Army. 

Pesticides and herbicides were formerly stored and mixed in this area. The IA contains a 1979 

inventory of pesticides and herbicides that were used on the golf course and stored in Building 

T-2044. Some of the pesticides that were present in significant quantities are malathion, floriable 

sevin, resmithrin, Borocel W ,  chlordane, and Dibrom. The LA also discusses a pest control 

program that was in effect in 1979. The compounds that were used in large quantities include 

carbaryl (sevin), malathion, chlordane, and diazinon. Some of the herbicides mentioned in the 

IA include 2,4-D, Dacthal, 2,4,5-T, and sodium arsenite. 

The course groundskeeper, who has been part of the grounds crew for 33 years (1960 to 1993), 

said pesticides and herbicides were kept in a metal igloo and were mixed in two areas marked 

A and B in Figure 4.3-13. Area A is on a currently grass-covered area south of the igloo. At 

area A two USTs were excavated and the chlordane-contaminated soil was disposed of in spring 

1995. Area B is on pavement near the office door in T-2044. This paved area has a drain that 

empties into a ditch in the woods immediately behind T-2044. The supervisor said that pesticide 

containers were not rinsed, but were disposed of to the landfill as is. Prior to 1980, the 

containers would have been disposed of at a landfill on the Main Post, such as site M-8. 

Pesticides and herbicides are not currently stored or mixed on-site. The facility has hired an 

outside contractor to come in and apply pesticides and herbicides. 



4.3.8.3 Sampling Effort 

Limited sampling in 1989 determined that NJDEP SCC were exceeded in one soil sample. The 

sampling report did not clearly identify the location of the sample. 

To confirm the existence of contamination and evaluate the effect on groundwater, two soil 

borings were completed at locations where pesticides mixing was believed to have occurred. 

These locations are just north of Building T-2044 (SB-02) and just south .of the pavement that 

extends in front of Building T-2044 (SB-34). The borings were advanced to the water table and 

soil samples were taken at 6 to 12 inches and at 2 feet and analyzed for TCL +30 parameters. 

One surface soil sample was taken in the runoff ditch that runs into the woods southwest of 

Building T-2044 (Figure 4.3- 13). 

One monitor well was installed in these b o ~ g s  (MW-34), shown in Figure 4.3-13, and 

groundwater samples were collected in two sampling rounds and analyzed for TCL +30 

parameters. Furthermore, a pre-existing monitor well (MW-01) was sampled twice for TCL +30 

parameters in an effort to further evaluate the nature and extent of contamination on site 

groundwater quality. 

The location of the monitor well proposed in the CDAP (MW-35) at site CW-6 was moved to 

site CW-9 because an existing monitor well was located near the proposed well location. 

4.3.8.4 Hydrogeologic Interpretation 

The lithologic logs from MW-34 indicate that the lithology consists of a thin soil cover (0.3 ft) 

underlain by a brown fine-medium-grained sand with olive-brown sand laminae. Saturation was 

observed at approximately 4 ft bgs. Monitor well MW-34 was screened across the water table 

and was drilled to 14.5 ft bgs. Water-level elevation data, measured on 6 March 1995, prior to 

the March sampling round, indicate that local groundwater flow is east toward site CW-9 (Figure 

4.3-14). 



The following subsections summarize the soil and groundwater analytical results for site CW-6. 

4.3.8.5 Soil Sampling Results 

A total of four soil samples were collected: two in the MW-34 borehole, one in SB-02, and one 

in SS-01. The soil samples were analyzed for the parameters listed in Table 3.6-1. Sample 

depths of soil borings were 0 to 2 and 2 to 4 ft bgs in SB-34 and 0.5 to 1 ft bgs in SB-02. The 

surface soil sample was collected from 0 to 0.5 ft bgs. The analytical results for site soils at 

specific sampling intervals are listed in Appendix D. Table 4.3-10 compares the detected 

compounds with the NJDEP SCC, and then compares the results with the site-specific and 

Monrnouth County maximum background concentrations, where appropriate. 

v o c s  

VOCs were not detected in site soil. 

s v o c s  

SVOGs were not detected above laboratory quantitation limits in site soil. 

Seven pesticides were detected above laboratory quantitation limits in either SB-34, SB-02, and 

SS-01 from predominantly the 0- to 2-ft bgs sampling interval. In addition, one compound 

(dieldrin) was detected in a concentration exceeding the NJDEP SCC and background in SB-34 

(0 to 2 ft bgs). Subsequently, dieldrin was not detected in groundwater samples from MW-34, 

Three of the compounds detected were below the NJDEP SCC and three do not have established 

criteria. PCBs were not detected in site soil. Figure 4.3-15 presents the locations of compounds 

detected above maximum background and the NJDEP criteria. 



Table 4.3-10 
Fort Monmouth - Charles Wood 

Summary of Detected Compounds 
In Soil at Site CW-6 

Compounds exceeding NJDEP sail cleanup criteria an bddcd 
NA - Not Analyzed; NS - Not Sampled 
ND - Compound was not dctccted at w below thc quanti6catiw b i t s  
J - Indicates that thc concentdon value was estimated due to dctab at or near the quant&ation limits 
NLE - NO I-cvtl EdabLhcd 
C - Pestic~dc identiticathi was c o n h o d  by G C M  
D - Slmogatc or matrix spike. rtcawies were not obtained because the ottnct was diluted for adysis 
P - The percent rliffpmtc between thc renrlts h m  two GC c o l ~  a greater Lhan 25% the lower of the two valw k rqxutcd 
R - Data rcjccted, URS The Data Validator 
Notc: MDL's for metal anaysis is adually the highest defection limit wiih p t a s s k  given as a range due to high variability 

Note: Metals were adyzed (SS-OI), but were not proposed in the scope of work 
(1) - VWSVOC's were wllccted from 6" to 12" bgs, pesticidcs and metals were collected from 0"-6" bgs. 

M0~1w)ut.h County maximum background conccntntions. 

"JDEF' criteria arc referenced in Sitc Rcmcdiation Ncun, WmtQ 1995. 



Metals 

As indicated in Table 4.3-10, of the 18 metals detected in site soils, only cadmium was found 

in a concentration exceeding the NJDEP SCC in SS-01. In addition, cadmium was detected in 

a concentration greater than that determined for site-specific and Monmouth County maximum 

background at Charles Wood. However, in accordance with the NJIDEP Cleanup Standards for 

Contaminated Sites (NJDEP, 1992), the arithmetic mean of cadmium was calculated from the 10 

surface soil samples at sites CW-6 and CW-9, since the samples were collected within the same 

sampling interval (0 to 6 inches). The arithmetic mean or concentration was then compared with 

the NJDEP SCC and established background. The arithmetic mean (1 m a g )  was found at a 

level equal to the NJDEP SCC (1 mgkg). However, sites CW-06 and CW-09 are located on a 

golf course. A Summary of Selected Soil Constituents and Contaminants at Background 

Locations in New Jersey, 1993, provides a separate background concentration level for cadmium 

in golf course areas. When comparing the arithmetic mean of the analytical results at the two 

sites with the arithmetic mean for cadmium on golf courses in Table 9 of that document (2.26 

, mg/kg), the analytical result is found in a concentration below established background. Cadmium 
, 

is reported in higher concentrations on golf courses due to the direct application of fertilizers, 

herbicides, and pesticides (Field et d., 1993). Therefore, cadmium is not considered a 

compounds of concern. Although metals were sampled for in surface sail location SS-01, a 

metals analysis was not proposed in the original scope of work. 

4.3.8.6 Groundwater Sampling Results 

Monitor wells MW-34 and MW-1 were sampled for the analytical parameters listed in Table 

3.8-1. The analytical results for groundwater samples from the individual sampling rounds are 

listed in Appendix D. Table 4.3-11 compares the average concentrations of the detected 

compounds from the February and March sampling rounds with the NJBEP GWQC, and then 

compares the results with the subsequent site-specific and Monrnouth County maximum 

background concentrations, where appropriate. 



Table 4.3-11 
Fort Monmouth - Charles Wood 

Summary of Average Concentrations of Detected 
Compounds in Groundwater - Site CW-6 

Compounds exceding NJDEP groudwater quality critena are noted by bold numbem. 

NJDEP groundwater quality criteria consist of the higher number between the PQL or STANDARD 
*PQL - Praotical Quantitation Limit -was used as the NJDEP groundwater quality aiteria 

ND - Indicates that the compound was not detected 
J - Indicates that the concentration value was estimated due to detection at or near the detection limits 

** - Mdhod detection limit exceeded NJDEP groundwater quality criteria 

P -Percent difference between the results &om the GC columns is p t e r  than 25'76, the lower of the two values is reported 

FTCW6GWA.XCS fnl cws6gw 



vocs 

One VOC (benzene) was detected above the laboratory quantitation limit in MW-1 from the 

February sampling round only. In addition, benzene was found in a concentration exceeding the 

NJDEP GWQC. Figure 4.3-15 presents the locations of the compounds detected above both 

background and criteria. 

SVOCs 

SVOCs were not detected above laboratory quantitation limits in site monitor wells MW-34 and 

MW-1 from either sampling round. In addition, SVOCs were detected below the NJDEP 

GWQC. 

One pesticide (alpha-chlordane) was detected in a concentration slightly above the laboratory 

quantitation limit in MW-1; however, NJDEP GWQCs are not established for alpha-chlordane. 

PCBs were not detected in site monitor wells from either sampling round. 

4.3.8.7 Recommendations 

The pesticide dieldrin and the metal cadmium were detected in the soil at two different locations, 

each at levels that exceeded NJDEP SCC and background. However, the average concentrations 

of dieldrin and cadmium in surface soil samples at CW-6 and CW-9 did not exceed the NJDEP 

SCG. Cadmium is typically present at elevated levels at golf courses. Groundwater samples 

indicated that benzene was detected in the existing monitor well (MW-I), which is attributed to 

a previously removed UST. Benzene was not detected in downgradient wells. Pesticides were 

not detected in any groundwater samples above NJDEP criteria. 

NJDEP groundwater criteria were exceeded for one VOC, but the measured value was just 

slightly above the GWQC. Therefore, no immediate remedial action is necessary. 

DPW proposes that a long-term groundwater monitoring program be developed and implemented 

for the site. Aqueous samples would be collected and analyzed on a quarterly basis to further 



evaluate water quality conditions at the site. Groundwater samples would be collected from 

existing monitor wells. Compounds of concern identified in the first two rounds of sampling 

would be targeted for the monitoring program. 
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4.3.9 Sludge Dumv (CW-9) 

4.3.9.1 Site Location 

The sludge dump (CW-9) as identified in the IA is located in the southern part of Chasles Wood, 

south and southeast of Building 2070 and west of green 11 and tee 12 of the golf course (Figure 

4.3-13). The approximate area of site CW-9 is 79,933 ft? (1.8 acres). 

4.3.9.2 Site History 

Since the 1940s, sludge generated at the STPs has been stored in this area before being used as 

a soil conditioner and fertilizer on the golf course. Sludge piles are visible in the 1957, 1961, 

1974, and 1981 aerial photographs. During the 1993 site visit, a pile of sludge removed from 

fairway 1 on the golf course was observed south of Building 2070. According to long-term Fort 

Monmouth employees, at least three other fairways (8, 10, and 11) have 4 to 5 inches of sludge 

over the native sand; sludge may have been used to fill in low areas. 

! 

4.3.9.3 Sampling Effort 

Two monitor wells were installed (MW-35 and MW-36), one soil sample from soil boring SB-01 

and nine fiom surface soil locations SS-01 through SS-09 were collected, and two rounds of 

groundwater sampling were conducted in an effort to evaluate the impact of past site activities 

on soil and groundwater quality. Monitor wells MW-35 and MW-36 and soil boring SB-01 were 

analyzed for TCL t 3 0  parameters and TAL metals. Surface soil locations SS-01 through SS-09 

were analyzed for TAL metals only. The sampling locations are presented in Figure 4.3-13. 

MW-35 was relocated from site CW-6 because an existing monitor well was located at the 

proposed well location. The monitor well (MW-35) was then relocated to a downgradient 

location at CW-9 to monitor groundwater quality downgradient of the area under investigation. 



4.3.9.4 Hydrogeologic Interpretation 

Lithologic logs from MW-35 and MW-36 indicate that the lithology consists of a thin soil cover 

(0.3 ft) underlain by an orange-olive-brown predominantly medium-grained quartz sand with silt 

laminae. Saturation was observed at 4 ft bgs. Monitor wells were screened across the water 

table, with total depths of 14.5 and 14 ft bgs in MW-35 and MW-36, respectively. Water-level 

elevation data, measured on 6 March 1995, prior to the March 1995 sampling round, indicate that 

the local groundwater flow direction is east (Figure 4.3-14). Based on groundwater elevation 

measurements, monitor wells MW-35 and MW-36 are downgradient of the area under 

investigation. 

4.3.9-5 Soil Sampling Results 

One soil sample was collected from the 2- to 4-ft bgs sampling interval in a boring installed to 

a depth of 6 ft bgs. One sample from each surface soil location was collected from the 0- to 

0.5-ft bgs interval. The soil samples collected were analyzed for the parameters listed in Table 

3.6-1. The analytical results for site soil are listed in Appendix D. Tables 4.3-12 and 4.3-13 

compare the compounds detected with the NJDEP SCC, and then compare the results with the 

subsequent site-specific and Monmouth County maximum background concentrations, where 

appropriate. 

VOCs 

VOCs were not detected in site soil. 

svocs 

SVOCs were not detected above laboratory quantitation limits in site soil. 



Table 4.3-12 
Fort Monmouth - Charles Wood 

Summary of Detected Compounds in Soil from Boring Location SB-01 
Site CW-9 

Compounds cxcecding NJDEP soil clcanup aituia arc noted by bold numbnr. 
ND - Compound was not dttcctcd at or bclow the quanti6calicm Emit% 
NLE - No h l  htablished 
P- the percent difference bctwccn the results 6mm the two GC columns is greater than 2546, thc lower of the two values is qmtd 
Notc: MDL's for metal a d p i s  is actually tbc highest dmctim lhrdt with potassium given as a rangc due to high vad%y. 

' Monmouth County murhmun background conccntratim. 

' NJDEP criteria an referenced in Site Rcmtdi+tion News, Wmta 1995. 



Table 4.3-13 

Fort Monmouth - Charles Wood 
Summary of Detected Compounds in Soil from Surface Locations 

Site CW-9 

Compounds exceeding NJDEP soil cleanup criteria are noted by bold numbers. 
ND - Compound was not detected at or below the quantitation limits 
NLE - No Level Established 
Note: MDL's for metal analysis is actually the highest detection limit with potassium given as a range due to high variability 

' Monmouth County maximum background concentrations. 

NJDEP criteria arc referenced in Site Remedietion News, Winter 1995. 

Note: Metals detected in a duplicate sample from SS-01 were detected below tho NJDEP SCC. 



Two pesticides (4,4'-DDE and 4,4'-DDT) were detected above laboratory quantitation limits in 

SB-01. Both compounds were detected well below their respective SCCs. PCBs were not 

detected in site soil. 

As indicated in Tables 4.3-12 and 4.3-13, of the 21 metals detected in site soil, only beryllium 

and cadmium were found in concentrations equal to or greater than the NJDEP SCC. In addition, 

cadmium was detected in SS-07 at a concentration (Table 4.3-13) greater than the site-specific 

and Monrnouth County maximum background levels established at Charles Wood. However, in 

accordance with NJDEP Cleanup Standards for Contaminated Sites (NJDEP, 1992), the 

concentration of cadmium at sites CW-06 and CW-09 were averaged and then compared to the 

NJDEP SCC and established background. The average concentration of cadmium was found to 

be equal to the SCC when compared with the soil sampling results in the area. Cadmium was 

not considered to be of a high concentration (see "Metals" in Subsection 4.3.8.5). Cadmium was 

not detected at any other surface soil location. Although beryllium was found in a concentration 

greater than the Monmouth County maximum background level, beryllium was detected in a 

concentration below the site-specific level. Beryllium was found at only one location (SS-09) 

at a concentration equal to the NJDEP SCC. The concentration of beryllium was also averaged 

and when compared to the NJDEP SCC, was found at a concentration below the NJDEP SCC 

and maximum background. 

4.3.9.6 Groundwater Sampling Results 

Monitor wells at site CW-9 were sampled for the analytical parameters listed in Table 3.8-1. 

Table 4.3-14 compares the average concentrations of the detected compounds from the February 

and March sampling rounds with the NJDEP GWQC, and then compares the results with the 

subsequent site-specific and Monrnouth County maximum background levels, where appropriate. 



Table 4.3-14 
Fort Monmouth - Charles Wood 

Summary of Average Concentrations of Detected 
Compounds in Groundwater - Site CW-9 

Compounds exceding NJDEP groundwater quality criteria are noted by bold numben. 
NJDEP groundwater quality criteria consist of the higher numba between the PQL or STANDARD 
*PQL - Practical Quantitation Limit -was used as the NJDEP groundwater quality criteria 

ND - Indicates that the compound was not detected 
J - Indicates that the concentration value was estimated due to detection at or near the detection limits 
I - Monmouth County maximum background concentration. 



VOCs 

VOCs were not detected in site monitor wells from either sampling round. 

svocs 

SVOCs were not detected above laboratory quantitation limits in site monitor wells from either 

sampling round. 

PesticidesPCBs 

Pesticides/PCBs were not detected in site monitor wells from either sampling round. 

Metals 

As indicated in Table 4.3-14, of the 15 metals detected in site groundwater, only 3 (aluminum, 

iron, and magnesium) were found in concentrations exceeding the NJDEP GWQC; however, aU 

three metals were detected in concentrations below the site-specific and Monmouth County 

maximum background levels. 

4.3.9.7 Recommendations 

The average concentrations of cadmium and beryllium in surface soil samples at CW-6 and 

CW-9 do not exceed the NJDEP SCC. Cadmium is typically present at elevated levels at golf 

courses. No compounds of concern were detected in site groundwater above NJDEP criteria. 

No further action will be taken. 





4.3.10 Former Hazardous Waste Storage Area (AOC-7) 

4.3.10.1 Site Location 

NJDEP identified this site as an area of concern (AOC) (NJDEP, 1990). A temporary hazardous 

waste storage area was located in an approximately 1-acre fenced site to the east of Building 

2708 (Figure 4.3-16). The site is currently a grassy field surrounded by a 7-ft high fence. A 

former gas station (Building T-2500) is located to the east of the site. The approximate area of 

site AOC-7 is 41,000 ft2 (0.9 acre). 

4.3.10.2 Site History 

Reviews of aerial photographs fiom 1961 to 1986 show that this site was a fenced storage area. 

The 1961 photographs show that the fenced area extended about 50 feet farther to the west than 

it does today. This western area is now part of the fenced area around Building 2708, which is 

part of the Pulse Power Laboratory. Large rectangular objects are visible next to the fence on 

all four sides. These may be cargo or truck vans. The 1969 photograph is similar, but there are 

three irregular groups of objects at the northwest comer of the lot. The 1974 photograph is 

similar, except there are five circular igloos along the west fence. In 1986, the site is smaller 

because the Pulse Power Laboratory is in the western portion of the site. There are objects that 

appear to be drums along the fence on the south and southeast of the site. The objects are 

densely packed in a 10- to 20-ft band next to the fence. There are additional objects along the 

north fence and possibly along the west fence. Personnel interviews indicate that the site was 

used for a 6-month period in 1987 for temporary storage of hazardous waste (in drums). As part 

of a program to remove all improperly labeled drums from Fort Monmouth, the facility collected 

the h m s  and staged them at this site. 

The drums were stored on wood pallets, generally along the fence line. The pallets w a e  not 

usually stored on a plastic ground cover. Clean Venture, Inc. sampled the drums, labeled them, 

completed manifests, and arranged for disposal. For the most part, the drums contained solvents, 

degreasers, and oils. The drums were screened for externd radiation and none was detected. 

Clean Venture did not characterize the drums to the extent of identifying specific compounds, 



but some of the solvents that were used at Fort Monmouth at that time are 1,1,2-trichloroethane, 

1, 1,l-trichloroethane, and benzene. 

The only known release of material during the operation occurred on 7 October 1987. A pallet 

of 5-gallon containers of malathion, a pesticide, was picked up at Sandy Hook. The containers 

were deteriorated, so the pallet was placed on a plastic ground cover. During the night, the top 

popped off one of the containers. A security guard became temporarily nauseated from the 

fumes. The next day the containers were repacked in a drum. The quantity of material that was 

released is considered small, and it is believed that little, if any, material was spilled on the 

ground. 

4.3.10.3 Sampling Effort 

Six soil borings were completed and soil samples collected in an effort to identify the nature and 

extent of past site activities on soil quality. Soil borings were drilled to groundwater and the soil 

cuttings were screened with a photoionization detector (PID). Since no elevated PID readings 

were recorded, soil samples were collected from the interval just above the water table. The total 

depths of the borings varied from 12 to 14 ft bgs. Lithologic logs from the site borings indicate 

that the lithology consists of a thin soil cover (0.3 ft) underlain by coarsening downward olive- 

brown silty medium-grained sand to olive-brown medium-grained sand sequence. The locations 

of the soil borings were biased toward the fence line, as shown in Figure 4.3-16, because an 

examination of aerial photographs showed that materials were stored next to the fence. Soil 

samples were analyzed for TCL -1-30 parameters and TAL metals. 

4.3.10.4 Soil Sampling Results 

Six soil samples, one from each boring, were collected from intervals ranging from 8 to 14 ft . 

bgs. Site soil samples were analyzed for the parameters listed in Table 3.6-1. Table 4.3-15 

compares the detected compounds in site soil with the NJDEP SCC, and then compares the 

results with the site-specific and Monmouth County maximum background levels, where 



Table 4.3-15 
Fort Monmouth - Charles Wood 

Summary of Detected Compounds in 
Soil from Site AOC- 7 (CW-7) 

Compounds exceeding NJDEP soil cleanup criteria are noted by bold numbers. 
J - Indicates that the concentration value was estimated due to detection at or near the quantification h i t s  
NLE -No Level Established 
NU - Indicates that the compound was not detected at or below the quantification limits 

Sodium 
Selenium 

' Monmouth County maximum background concentrations. 

NJDEP criteria are referenoed in Site Remediation News, Winter 1995 

3.8 
0.3 

n A1 

NLE 
63 

1 5nn 

56.8 
0.85 
55 6 

18.8 
0.26 
8 9 

12 
0.2 
12 

11.7 
ND 
~n 5 

13.8 I 14.7 
0.3 0.26 
15 x I 9 

11.5 
ND 
9 1 I 



appropriate. In addition, the results were compared with the impact to groundwater SCC because 

no monitor wells were installed at the site. 

VOCs 

VOCs were not detected above laboratory quantitation limits in site soil. 

svocs 

SVOCs were nc ~t detected abov e laboratory quantitation limits in site soil. 

One pesticide (4,4'-DDT) was detected above the laboratory quantitation limit in SB-02; however, 

4,4'-DDT was detected in a concentration well below both the NJDEP residential direct contact 

SCCs and impact to groundwater SCC. PCBs were not detected in site soil from any boring 

location. 

Metals 

As indicated in Table 4.3- 15, all metals detected in site soil were found in concentrations below 

the NJDEP SCC. 

4.3.10.5 Recommendations 

No compounds of concern were detected at this site at levels that exceeded NJDEP criteria. 

No further action will be taken. 







4.3.11 PCB Transformers 

4.3.11.1 Site Location 

During the 1993 investigation (WESTON, 1993), all locations where PCB transformers had 

formerly been located were inspected for evidence of spills. Three sites were identified where 

a PCB transformer was either formerly located over soil and thus evidence of a spill could not 

be determined visually, or formerly located on concrete and there was discoloration in the 

concrete. These locations are listed in Table 3.5-1 and identified in Figure 4.3-17. 

4.3.11.2 Site History 

All PCB b-ansformers (contain greater than 500 ppm PCBs) have been removed from Fort 

Monmouth; however, the former locations of these transformers were not previously investigated 

for spilled PCBs. The concrete pad outside Building 2000 was removed between the time of the 

1993 investigation and the current field effort. 

4.3.11.3 Sampling Effort 

As discussed in Subsection 3.5, soil samples were taken from below pole-mounted transformers. 

Because the concrete pad near Building 2000 had been removed, four soil samples were taken 

downgradient of the former pad location, as indicated in Figure 4.3-18. 

4.3.11.4 PCB Sampling Results 

The results of the PCB transformer sampling are presented in Table 4.3-16. One of the four 

transformer sites sampled at the Charles Wood area was found to have PCBs in soil or concrete 

above NJDEP SCC. 

PCBs were detected in four discrete soil samples above NJDEP SCC, The soil samples were 

collected downslope of the former location of transformer CW035, which was an exterior pad 

transformer northeast of Building 2000. This pad had been removed prior to sampling. 



Table 4.3-16 
Results of Transformer Site Sampling on Charles Wood 

Compounds exceeding NJDEP cleanup criteria are noted by bold numbers 
ND - Indicates that the compound was not detected at the quantification limit. 
* = Method Detection Limit exceeded NJDEP criteria. 



All other transformers sampled in the Charles Wood area either had results below detection 

limits, or had detectable levels of PCBs below applicable cleanup criteria. 

4.3.11.5 Recommendations 

PCBs were detected above the NJDEP criteria in each of the four soil samples collected 

downgradient of the former transformer location northeast of Building 2000 (transformer 

CW-035). PCBs were not detected above NJDEP criteria in samples collected from the other 

three sampling locations. 

Additional samples will be taken to further delineate the extent of contamination and the 

contaminated soil will be removed and disposed of in accordance with applicable regulations. 

The depth of contamination is assumed to be 6 inches. Excavation will be performed in 

conjunction with confirmatory soil sampling to ensure that NJDEP SCC are achieved. 
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SECTION 5 

DATA QUALITY 

5.1 INTRODUCTION 

Quality assurance/quality control (QAIQC) procedures were incorporated into the Fort Monmouth 

site investigation program to ensure collection of quality data for each area of the site 

investigated. Additionally, such QAIQC procedures were employed to ensure that all 

information, data, and resulting decisions of the site investigation are technically sound, 

statistically valid (accurate and precise), properly documented, and ensure the completeness of 

the data. The mechanism for employing the project QAIQC procedures was the CDAP. 

Procedures in the CDAP facilitated identifying and monitoring the proper sample collection, 

handling, and laboratory protocols to be used during the site investigation. 

Chemical analyses were conducted to determine the type and concentration of contaminants 

present in the various media at the site and to provide environmental data, as was discussed in 

Section 2 of this report. Overall, analyses or tests were chosen based on the compounds 

produced or used within the specific area or the environmental data needed. 

The analytical methods that were used for sample analysis are listed in Table 5.1-1. Information 

on sample containers, preservation, and holding times is presented in Table 5.1-2. 

All analytical work completed for the site investigation was performed or administered by 

WESTONys Environmental Metrics Division. WESTON's Gulf Coast Laboratory, located in 

University Park, IL, performed all analytical analyses. This laboratory is certified by NJDEP 

(certification number 54669). 



Table 5.1-1 

Analytical Methods for Sample Analysis 

Parameter* 

TCL Volatiles 
TCL Sernivolatiles 

TCL PesticidesPCB s 
TAL Metals 

Cyanide 

TCL Volatiles 
TCL Semivolatiles 

TCL PesticidesPCBs 
TAL Metals (Filtered) 

TAL Metals (Unfiltered) 
Cyanide 

TCL Volatiles 
TCL Semivolatiles 

TCL PesticidesPCB s 
TCL Pesticides 

PCBs (SW 8080) 
TAL Metals 

Cyanide 
TPH (EPA 418.1) 

PCBs (SW 8080) 

TCL Volatiles 
TCL Semivolatiles 

TCL Pesticides/PCBs 
TAL Metals (Unfiltered) 
TAL Metals (Filtered) 

Cyanide 
TPH (EPA 418.1) 

Sulfate (EPA 375.4) 
Ammonia (EPA 350.2) 

* All analytical methods derived from Test Methods for Evaluation of Solid Waste, SW-846, 
Third Edition, 1992; EPA CLP Document Nos. 0LM01.8 and ILM02.1; "Methods for 
Chemical Analysis of Water and Waste," EPA 600/4-79-020. 



Table 5.1-2 

Summary of Sample Containers, Volume, Preservation, and Maximum Holding Times 

Container 
Parameter Sample Container Volume Preservation Maximum Holding Time 

Nonaqueous 

Cyanide FLint glass bottle, black phenolic cap, 
polyethylene liner 

Metals Flint glass bottle, black phenolic cap, 
polyethylene liner 

PesticidesPCB s Amber glass, Teflon-lined cap 

Organics 

Sulfates I plastic, glass 

TPH I Glass 

Volatile Organics Glass, polypropylene cap, white teflon 
liner 

4, 8, 16, or 4OC until analysis 12 days 
32 oz 

- 

4OC until analysis 

Cool, 4OC, dark 

Cool, 4OC, dark 

180 days except for Hg, which is 
26 days 

Extraction must be started within 
14 days. Analysis - 40 days 
from VTSR. 

Extraction must be started within 
14 days. Analysis - 40 days 
from VTSR. 

100 mL Cool, 4OC 28 days 

4 oz Cool, 4OC 28 days; gasoline in soil, 7 days 

120 mL Cool, 4OC 10 days 

Aqueous 

Cyanide Plastic bottle, plastic cap, plastic liner 1,000 mL 0.6 g ascorbic acid if residual 12 days 
Cl,, NaOH to pH>12, cool, 4OC 
until analysis. CaCO, in presence 
of sulfide. 

Metals Plastic bottle, plastic cap, plastic liner 1,000 mL HNO, to pH<2 180 days 
I I I I 

PesticidePCBs Amber glass, Teflon-lined cap 1,000 mL Cool, 4OC, dark Extraction aqueous continuous 
liquid-liquid extraction must be 
started within 7 days. Analysis - 
40 days from VTSR. 



Table 5.1-2 
Summary of Sample Containers, Volume, Preservation, and Maximum Holding Time 

(Continued) 

Semivolatile 
Organics 

Amber glass, Teflon-lined cap 1 
Parameter 

I I 

Sulfates I plastic, glass I 100 r n ~  

Container 
Volume Sample Container 

Cool, 4OC, dark Extraction aqueous continuous 
liquid-liquid extraction must be 

Preservation Maximum Holding Time 

Glass 1 liter Cool, 4OC 7 days 
I I I I II 

Cool, 4OC 

Volatile Organics Glass, black phenolic plastic screw cap, 40 mL Cool, 4OC, dark, 0.08% Na2S20, 10 days 
Teflon-lined septum if residual CI, 

started within 7 days. Analysis - 
40 days from VTSR. 

28 days 

TPH - Total Petroleum Hydrocarbons 
VTSR - Validated time of sample receipt (at the laboratory) 



5.2 QUALITY CONTROL PROCEDURES 

To meet the QAIQC objectives of the project, the field work and laboratory analyses followed 

the standardized methods or procedures that were described in the CDAP and are summarized 

in the subsections that follow. 

5.2.1 Field and Laboratory Quality Control Samples 

Standard analytical QC checks instituted by field and laboratory personnel included (but were not 

limited to): 

Fieldlrinsate blanks - Samples prepared using analyte-free water supplied by the 
laboratory or purchased from commercial sources that certify the quality of the 
water. Fieldlrinsate blanks were routed through decontaminated sampling 
equipment prior to collection. Preservatives or additives were added as required, 
and the blank sample was then sealed. The fieldlrinsate blank was shipped with 
real samples collected for the same parameter group. During field sampling, a 
fieldlrinsate blank was collected and analyzed from each group of water or 
soiVsolid samples for every 10 samples received daily. 

0 Trip blanks - Volatile organic sample containers prepared in the laboratory using 
analyte-free water. The trip blanks accompanied the field samples during transport 
to the site; during collection, packaging, and transport to the laboratory; and 
during analysis, and were contained in the same type of sample container as those 
used in the specific sampling effort. One trip blank sample was included with each 
shipment of aqueous samples designated for VOC analysis. 

Duplicate samples - Samples collected from the same sampling location at the 
same time. Soil duplicates were homogenized (with the exception of VOC 
samples). At least one duplicate sample was analyzed from each group of samples 
of a similar matrix type for every 20 samples received. 

Matrix spike/matrix spike duplicate (MSNSD) - Samples in which compounds 
are added before extraction and analysis. The recoveries for spiked compounds 
can be used to assess how well the method used for analysis recovers target 
compounds (i.e., a measure of matrix interference in the sample). When reviewed 
in conjunction with other QC data, MS/MSDs may indicate reanalysis using a 
more appropriate method. At least one spiked sample analysis was performed on 
each group of samples of a similar matrix type and concentration for each batch 
of samples or for every 20 samples received, whichever was more frequent. 



e Surrogate spiking - Samples in which surrogate compounds are added before 
sample preparation for organics analysis. The review for spiked surrogate 
compounds can be used to assess method accuracy for each sample matrix. 

5.2.2 Field Activities 

The accuracy of field measurements obtained fiom site instruments was maintained on-site by 

appropriate calibration procedures, as described in detail in the CDAP. 

The field investigation procedures used to perform the site investigation were presented in the 

Fort Monmouth CDAP. The field procedures included: 

Surface and subsurface soil sampling. 

Installation of monitor wells. 

Groundwater sampling. 

Monitor well casing elevation surveying. 

Surface-water and sediment sampling. 

Concrete pad sampling. 

Ancillary field activities, such as decontamination, field measurements, and fluids 
management. 

Sample identification and documentation procedures were followed in the field as specified in 

the CDAP, including: 

Sample containers were labeled with the appropriate information. 

The sample was entered into the chain-of-custody record. 

a A unique sample code was assigned to each sample collected. 

e Signed custody seals were applied on opposite sides of the container lid. 

Samples were shipped to WESTON's laboratories as environmental samples and 
complied with all DOT requirements for such shipment. 



A bound field notebook was maintained by the Field Team Leader at the site to record daily 

activities, including sample collection and tracking information. Quantitative field data, such as 

water-level measurements, were recorded in bound field notebooks. Qualitative or descriptive 

field data (such as soil textures) obtained from soil borings and monitor wells were recorded in 

the field in field notebooks, reduced using a standardized lithologic coding system. 

5.2.3 Laboratory Activities 

5.2.3.1 Laboratory Equipment Quality Control 

The reliability and credibility of laboratory analytical instruments and QA of analytical results 

were ensured by documented calibration procedures and QC samples (such as method blanks and 

method spikes). A review of the calibration procedures and the calibration frequencies that are 

standard operating procedures (SOPS) employed by WESTON'S Environmental Metrics Division 

is provided in the CDAP. The following instruments were used to analyze environmental 

samples: 

Gas chromatograph (GC). 
0 Gas chromatograph/mass spectrometer (GCIMS). 

Atomic absorption spectrophotometer: furnace (AA). 
0 Inductively coupled plasma spectrometer (ICP). 

Cold vapor mercury analyzer: flameless AA. 
Spectrophotometer. 

Certain TCL VOCs, such as methylene chloride, acetone, 2-butanone, and toluene, are commonly 

detected as laboratory contaminants. In order to ensure that the data reported are not biased by 

potential laboratory contamination, certain QA procedures, including reagent blank analysis, were 

taken. Assessment of the reagent blanks is discussed in Subsection 5.3.2. 

5.2.3.2 Laboratory Data 

In addition to the data collected in the field and recorded on the chain-of-custody forms, data 

describing the processing of samples were accumulated in the laboratory and recorded in 

laboratory notebooks. 



Data reduction was performed by the individual analysts and consisted of calculating 

concentrations in samples from the raw data obtained from the measuring instruments. The 

complexity of the data reduction was dependent on the specific analytical method and the number 

of discrete operations (e.g., extractions, dilutions, and concentrations) involved in obtaining a 

sample that could be measured. 

System reviews were performed at all levels. The individual analyst constantly reviewed the 

quality of data through calibration checks, QC sample results, and performance evaluation (PE) 

samples. The Section Manager and/or the Analytical Project Manager reviewed data for 

consistency and reasonableness with other generated data and to determine if program 

requirements had been satisfied. Selected hard copy output of data (e.g., chromatograms, spectra, 

etc.) was reviewed to ensure that results were interpreted correctly. The Quality Assurance 

Officer independently conducted a review of selected projects to determine if laboratory and 

client QAIQC requirements had been met. The final routine review was performed by the 

Laboratory Manager prior to reporting the results to the client. 

5.3 DATA QUALITY 

5.3.1 Data Reporting 

Laboratory reports contain final results, methods of analysis, levels of detection, surrogate 

recovery data, and method blank data. In addition, special analytical problems and/or any 

modifications of referenced methods were noted. 

5.3.2 Data Validation/Usability Review 

Separate from the laboratory's internal data reviewldata validation, an independent review of the 

final analytical data packages was performed to validate results and to determine usability. The 

validation was performed by URS Consultants, Inc. (URS) as a subcontractor to Malcolm Pirnie, 

Inc. 



The data validation was performed in accordance with U.S. Environmental Protection Agency 

(EPA) Region I1 Modifications to the National Functional Guidelines for Organic Data Review, 

Multimedia, Multiconcentration (January 1992) and Region 11 Mod@cations to the Laboratory 

Data Validation Functional Guidelines for Evaluating Inorganic Analysis (January 1992). For 

non-CLP procedures, the data were validated following the intent of the National Functional 

Guidelines. 

5.3.3 Results of Data Validation/Usability Review 

Malcolm Pirnie issued a Data Validation Report (June 1995) that gave the results of their 

validation. URS performed data validation services on 84 environmental samples. The matrix 

type and number of samples were as follows: 

Matrix No. of Samples 

Groundwater 33 

Surface water 

Surface soil 

Soil boring 24 

Transformer soil 4 

Concrete I 2 

URS reported that a majority of the analytical results were usable as reported, despite minor 

deviations from EPA CLP criteria, which do not jeopardize the chemical representativeness of 

the data. 

There were several instances, however, where compounds or whole fractions were rejected by 

URS based on deviations from CLP methodologies and/or data validation criteria. 



Sample ID 

B9-SBO 1-A02 

Compound or Fraction 

Acetone 

B9-SBO1-C02 

MP08-SDOl-A01 I Semivolatiles, pesticidesPCBs 
I II 

Acetone 

MPA3-SBO 1 -A02 

MP16-SSO1-A01 I Dieldrin 11 

I 
Acetone 

CW06-SSO1-A01 

The results for these samples are provided in this report, but are flagged in the Results summary 

tables. The Data Validation Report includes a discussion of the data quality and completeness. 

Heptachlor epoxide 

MP02-MWO 1-A01 

5.3.4 Results of Field and Trip Blanks 

Total and dissolved aluminum, chromium, 
and iron 

During the Fort Monmouth site investigation, fieldlrinsate blanks and trip blanks were submitted 

for analysis (numbers of samples are shown in Tables 5.3-1 and 5.3-2), as discussed in Section 

3 of this report. The results of the analyses of the fieldlrinsate blanks were used to assess the 

efficiency of the equipment decontamination procedures in preventing cross-contamination 

between samples, and to determine if the compounds detected in the characterization samples 

were attributable to the sampling equipment or to the site. The results of trip blank analyses 

were used to determine if compounds detected in samples analyzed for volatile organics were 

introduced during shipment or from containers and were not attributable to the site. A discussion 

of the difference between the samples contracted in the scope of work and the actual effort is 

included in Section 4. 

A summary of the compounds detected in fieldlrinsate blanks is provided in Table 5.3-3. 

Inorganics, VOCs, and SVOCs were each detected in at least one fieldlrinsate blank collected 

during field activities. All of the organic compounds detected are common laboratory 

contaminants and were likely introduced into the samples during laboratory analysis. 



Table 5.3-1 
Main Post Samples Collected 

MEDIAPARAMETER INVESTIGATION SAMPLES 1 QAlQC SAMPLES * I TOTAL SAMPLES 
Scope of I Taken I Scope of / Taken I Scope of I Taken 

I I I I 

Concrete 
TCL PCB 1 6 I 4 I 1 I 1 I 7 I 5 - - 

1 1 I I I I - 
Surface Water 
'I'C1. VOA I 8 I 8 I 1 I 1 I 0 I 9 

* QAIQC samples are trip blanks, field blanks, and duplicates. 



Table 5.3-2 
Charles Wood Samples Collected 

* QAfQC samples are trip blanks, field blanks, and duplicates. 



Table 5.3-3 
Summary of Fieldl'insate and Trip Blanks (pg/l) 

I 

CWA7-SB04-DO2 
MPA-SBO 1-DO2 

Sample ID 
I I I I PCBs 

Trip Blanks 

barium (6.6), beryllium (.39), calcium (366), 
cobalt (1.0), chromium (44), copper (2.3), 

iron (9720), mercury (. 12), manganese 
(11.9), lead (3.9), vanadium (27.4), 

zinc (12.8), sodium (21.4), nickel (2.8), 
potassium (1480) 

NIA ND 

CW01-SB26-DO2 
CWO1-SB3 1-DO2 
CW02-SB3 1-DO2 
CW02-SB33 -DO2 
CWO5-SBO1-DO2 
CWO6-SB34-DO2 
CW09-SB01-DO2 

NIA ND 
NIA 1 ND 

Inorganics 

NIA I acetone (30), 

VOC's I SVOC's 1 Pesticides 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

silver (.93), aluminum (3830), arsenic (2.6), 

NIA I ND 
NIA acetone 

I I benzene C6n 1 I 
B10-SB01-DO2 N/ A I acetone (22) 1 NIA 1 NIA 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

CWO1-MW29-DO1 I NIA I acetone (20), 2- 1 NIA I NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

CWO9-SSO1-DO1 
MP16-SSOl-DO1 
MPO8-SDO1-DO1 

C WO 1-MW26-DO2 

I I butanone (36) 1 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

CWO6-MWO1-DO2 I NIA I ND I NIA I NIA 
CW06-MW34-DO1 I NIA I 2-butanone (30) I NIA I NIA 

NIA 
NIA 
NIA 
NIA 

MP04-MWO7-DO1 I NIA I acetone (l3), 2- 1 NIA I NIA 
I I butanone (27) 1 I 

ND 
ND 
ND 
ND 

NIA ' NIA 

MPO8-MW15-DO1 

MP14-MW20-DO2 
B3-MW03B-DO1 

NIA 
NIA 
NIA 

B3-MW03B-DO2 
B 10-MWlOB-DO 1 
B10-MW10B-DO2 

NIA 
NIA 
NIA 

ND 

ND 
NIA 
NIA 
NIA 
NIA 

acetone (20), 2- 
butanone (37) 

ND 
2-butanone (15) 

ND 
2-butanone (14) 

ND 

ND 

ND 
ND 

ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 



Table 5.3-3 
Summary of FieldfRinsate and Trip Blanks (pgh) 

(continued) 

I Sample ID I Inorganics I VOC's I SVOC's ( Pesticides 

I I +..-- 

I CWO9-SBO1-E02 SOL I NIA 1 acetone (5200), 1 N/A 

potassium (67.9), magnesium (34.3), sodium 

I CWO 1-MW26-E02 SOL aluminum (18.4), calcium (1 l5), iron (16.8) I potassium (1 19), magnesium (47.6), sodium 
(156). lead (1.5). antimonv (13.2) 

CW01-MW29-EO1 calcium (1 13), sodium (321) 
CWO1-MW29-EO1 SOL calcium (72.3), sodium (137), nickel (12.9) 

CWO6-MWO 1-E02 NIA 
CW09-MW35-E01 aluminum (23 l), barium (40.8), calcium 

(21 loo), cobalt (4.0), iron (85.8), potassium 
(2090), magnesium (5580), manganese 

(43.9), sodium (7230), nickel (10.8), zinc 
(60.7) 

CWO9-MW35-EO1 SOL calcium (1 9 I), iron (3.8), 
potassium (82.5), sodium (6541, 

vanadium (2.8). zinc 12.6) 
MP04-MW07-E01 

MP04-MW07-E01 SOL 

MPO5-MWl1-E02 

aluminum (18. I), barium (.81), calcium 
(57.4), iron (62.7), sodium (116), zinc (3.8) 
beryllium (.31), calcium (82.6), iron (4.3), 
potassium (68.8). sodium (8 1.4). zinc (2.4) 

calcium (289), potassium (737), sodium 

MPOS-MW11-E02 SOL 
MPO8-MW12-E02 

-- -- 

sodium (147). calcium(55.4) 
aluminum (27), calcium (109), iron (13.2), 

MPO8-MW12-E02 SOL 
sodium (87.3). vanadium (3.0), copper (2.1) 

calcium (95.7), iron (7.4), sodium (120), 

MPO8-MW15-EO1 
zinc (4.1) 

calcium (107), sodium (140), nickel (11.4) 

MPO8-MW15-EOI SOL 
MP14-MW20-E02 

I NIA I NIA I NIA 

calcium (57.1). sodium (156) 
calcium (103), iron (9.61, sodium (56.3), 

MP14-MW20-E02 SOL 

MP18-MWO3-EO1 

I I 

acetone (lo), 2- 1 ND I ND 

lead (1.3, zinc (3.9) 
barium (1.2), calcium (102), iron (9.2), 

sodium (142). zinc (4.2) 
aluminum(3 3.2), barium(. 92), 

calcium(65.6), cobalt(2.2), chromium(2.2), 
iron(19.3). manganese~l.l),sodium(lOl). 

butanone (27) 
NIB 

bis (2-Ethylhexyl) 

NIA 

chloroform (33) 

2-butanone (38) bis (2-Ethylhexyl) ND 
phthalate (3JB) 

NIA NI A 

ND ND 



Table 5.3-3 
Summary of Field/Rinsate and Trip Blanks (pgil) 

(continued) 

NIA 1 NIA 

Sample ID 

W18-MWO3-EO1 SOL 

MP18-MW24-EO 1 

W18-MW24-E01 SOL 

MP18-MW24-E02 

MP18-MW24-E02 SOL 

B3-MW03B-E01 

B3-MW03B-E01 SOL 

B3-MW03B-E02 

B3-MW03B-E02 SOL 

B 10-MWlOB-EO1 

B10-MWlOB-EO1 SOL 
B10-MW10B-E02 

B10-MW10B-E02 SOL I 

Note: Numbers in () represent the concentration. 
NIA - Not ApplicableINo Sample 
ND - Not Detected 

Inorganics 

aluminum(20.5), calcium(45.4), cobalt(2.2), 
~hromium(4.1)~ iron(l3. l), manganese(.72), 

sodium(94.1) 
alumnium (25), calcium (282), iron (13.4), 
magnesium (20), sodium (160), antimony 

(21) 
alumnium (28.4), calcium (161), copper 

(2.7), iron (13 S), magnesium (23.9), 
sodium(ll8) 

alumnium (20), calcium (460), copper (5.4), 
iron (24.3, sodium (75.8) 

calcium (106), copper (4), iron (15.7), 
sodium (97.2) 

aluminum (26.2), barium (1.0), calcium 
(123). iron (16.5). sodium (820). zinc (2.0) 

aluminum (173), barium (113), calcium 
(25400), cobalt (7.3), iron (109), potassium 

(13200), magnesium (5790), manganese 
(90. I), sodium (20800), nickel (61.5), 

27) 
aluminum(27. l), calcium(368), iron(l0. 1), 

magnesium(46), sodium(296) 

aluminum (17.2), calcium (163), iron (9.3), 
mamesium (61.3), sodium (179) 

calcium (33.6), manganese (2.7), sodium 
(95) 

calcium (1 111, sodium (70.4) 
calcium (141), iron (9.3), magnesium (24), 

sodium (170). zinc (6.5) 
calcium (130), iron (9.8), zinc (6.4), sodium1 

VOC's 

2-butanone (21) 

NIA 

ND 

NIA 

2-butanone (17) 

NIA 

l,l,l- 
trichloroethane 

f 8n 
NIA 

2-butanone (15) 

NIB 
ND 

NIA 



Additionally, the low contaminant concentrations detected in the field blanks indicate that 

significant cross-contamination between samples did not occur. VOCs were detected in several 

of the trip blanks submitted for laboratory analysis. All of the VOCs detected are common 

laboratory contaminants and, similar to the field/rinsate blanks, were likely introduced into the 

samples during laboratory analysis. A summary of the analytical results for trip blanks is 

provided in Table 5.3-3. 

5.3.5 Duplicates 

Duplicate samples for groundwater, surface water, sediment, and soil were collected following 

the protocols in the Site Investigation Fort Monmouth, NJ, Main Post and Charles Wood Areas, 

Chemical Data Acquisition Plan (WESTON, December 1994) and are discussed in the 

subsections that follow. The degree of variation between the sample values (not including values 

below the quantitation limit) is presented in Table 5.3-4 by media. 

5.3.5.1 Groundwater 

Of the groundwater duplicate results, 70% were within 10% of the routine sample value and only 

16% were not within 20% of the routine sample value. These data indicate reasonable agreement 

among the groundwater results. Groundwater sample results generally exhibit slight variation due 

to the homogeneous characteristics of liquid samples. 

5.3.5.2 Surface Water 

Of the surface-water duplicate results, 63% were within 10% of the routine sample and only 1 

sample result was not within 20% of the routine sample. These data indicate reasonable 

agreement among the surface-water results. Surface-water sample results generally exhibit little 

variation due to the homogeneous characteristics of liquid samples. 





5.3.5.3 Sediments 

Of the sediment duplicate results, 50% were within 10% of the routine sample and only 11% 

were not within 30% of the routine sample. These data indicate reasonable agreement among 

the sediment sample results. Sediment sample results tend to show more variation due to the 

heterogeneity of solid samples. 

5.3.5.4 Soils 

Of the soil duplicate results, 41% (surface soil and soil boring samples) were within 10% of the 

routine sample and 35% were not within 30% of the routine sample. These data indicate 

reasonable agreement among the soil sample results. Soil sample results tend to show more 

variation, in general, due to the nonhomogeneous nature of solid samples. 

5.4 TENTATIVELY IDENTIFIED COMPOUNDS (TICS') 

Tentatively identified compounds (TICs) were identified for volatile and semivolatile analyses. 

The sum of all TICs for every sample is provided in the data tables in Appendix D. In general, 

the sum of the TICs was small, less than 1 mglcg for most solids and less than 600 pg/L for 

water. Significant amounts of TICs occurred in the sediment samples and the soil boring 

samples. The highest concentration of TICs for any sediment sample was 72 mg/kg, and the 

highest concentration for any soil sample was 18 mglkg, both for semivolatile samples. By 

comparison, the proposed NJDEP cleanup criteria have a limit for total organics of 10,000 mgkg. 

The highest concentration of volatile TICs for any solid sample was 1.1 mglkg. By comparison, 

the proposed NJDEP limit for total volatile compounds is 1,000 m@g. Therefore, the 

concentration of TICs in solid samples will have no impact on whether it is less than the NJDEP 

cleanup criteria. 



5.5 COMPARISON OF ANALYTICAL DETECTION LIMITS AND REMEDIATION 
STANDARDS 

For certain compounds, the analytical method detection limits exceeded the NJDEP remediation 

standards. The compounds for which this occurred, along with the most stringent NJDEP 

remediation standard values and laboratory detection limits, are presented in Table 5.5-1. 

The laboratory performed the analysis using the EPA Contract Laboratory Program (CLP) 

Statement of Work, "Organics Analysis, Multimedia, Multiconcentration," and "Inorganics 

Analysis, Multimedia, Multiconcen@ation," for TCLlTAL analyses as specified in the report 

Investigation of Suspected Hazardous Waste Sites at Fort Monmouth, New Jersey, and as 

approved by NJDEP in a letter dated 20 April 1994. The detection limits are generally in 

accordance with the method standards. 

The detection limits for many surface-water analyses, including VOCs, SVOCs, and 

pesticides/PCBs, exceeded the most stringent NJDEP criteria. However, additional sampling is 

proposed at all surface-water sites. 

For groundwater, 19 compounds, including VOCs, SVOCs, and pesticides, exceeded the NJDEP 

criteria. However, additional sampling is proposed for all monitor wells. 

Only one compound exceeded NJDEP criteria in soil samples; i.e., toxaphene. Toxaphene was 

not present in significant quantities in the 1979 inventory of pesticides contained in the IA. 

Remedial action or additional sampling is proposed for the two pesticide storage areas, i.e., M-16 

at the Main Post and CW-6 at Charles Wood. 

For sediment, 13 compounds exceeded NJDEP criteria, including SVOCs, pesticides/PCBs, and 

2 metals. Because sediment samples were taken at former locations of STP outfalls (STP had 

not been operating for at least 20 years), metals are the compounds that are of most concern. 

The detection limit of mercury was generally only slightly above the NJDEP criteria. The 

detection limit for antimony was generally close to the regulatory limit. Antimony is not 

believed to have been used in significant quantities at Fort Monmouth because the major 

activities have been training and research in electronics. 



Table 5.5-1 
COMPOUNDS FOR WHICH THE ANALYTICAL DETECTION LIMIT EXCEEDS 

NJDEP REMEDIATION STANDARDS 

I 1 NJDEP I METHOD 1 

Dibenz(a,h)anthracene 1 0.00281 6 
Dieldrin 0.001 91 0.1 
Endosulfan sulfate I 0.931 0.1 
Endrin 0.00231 0.1 

Vinyl Chloride I 0.0831 7.9 
I 

GOUNDWATER (pg/L) 
1,1,2.2-Tetrachloroethene 
1,1 ,ZTrichloroethane 

2 
3 

4.2 
4.3 



Table 5.5-1 
(Continued) 

Benzene 
Bromodichloromethane 
cis-1.3-Dichloro~ro~ene 
Dieldrin 
Hexachlorobutadiene 
Methylene Chloride 
Pentachlorophenol 
Toxaphene 
trans-1,3-Dichloropropene 

. - -- 
2-Methylnaphthalene I 65 1 580 
Acenaphthene 1501 580 

0.2 
0.3 
0.2 

SOIL (mglkg) 
Toxaphene 

3.3 
2 
3 

0.002 
1 
2 

0.3 
0.03 
0.2 

- -- 

0.1 
4.6 
2.7 

4 
5 

2.4 

0.1 

Dibenzo (a,h) anthracene 
Mercury 

21 0 

Antimony 
2-BHC 
He~tachlor 

. . 

60 
0.15 

Endrin I 0.0654 
4.4' DDT 1.83 

- - -  
580 
0.13 

2 
0.394 
0.148 - 

5.9 
5.9 

5.4 
2.9 
2.9 





SECTION 6 

CONCLUSIONS AND RECOMMENDATIONS 

6.1 MAIN POST 

The conclusions and recommendations discussed in the following subsections are for the Main 

Post area of Fort Monmouth, and are based on the results of the site investigation activities. 

These conclusions and recommendations are also presented with the site-specific discussions in 

Section 4 and are summarized in Table 6.1- 1. 

6.1.1 Landfill 2 (M-2) 

Investigation activities performed at site M-2 included the following: 

Sampling of two surface-water locations. 
Installation and sampling of three monitor wells. 

0 Tidal monitoring. 

6.1.1.1 Conclusions 

The surface-water sampling results indicate that two VOCs were detected at the two surface- 

water locations at concentrations greater than NJDEP surface-water criteria, and above maximum 

background concentrations. In addition, soluble lead was detected at a concentration greater than 

NJDEP criteria and the maximum background concentrations. Because the site formerly had a 

New Jersey Pollutant Discharge Elimination System (NJFDES) permit (permit No. 0057274), 

surface water has been sampled since 1985. The results from the current round of surface-water 

sampling for VOCs are less than the maximum results from previous rounds. 

Chlorobenzene was detected in the groundwater at concentrations exceeding the NJDEP GWQC 

and background in both downgradient monitor wells from both sampling rounds and in the 

upgradient well during one sampling round. 



Table 6.1-1 

Main Post Site Summary and Recommendations 

Site 

M-2 
Landfill 

M-4 Landfill 

M-12 
L a n m  

M-14 
L a n m  

M-15 
Water Tank 

M-16 
Former Pesticide 
Bldg. 

M-IS 
Former T r a k g  
Area 

Recommendations 

Groundwater 
Chlorobenzene in 3 wells 

Surface water: 
Tetdoroetbene 
Trichloroethene 

Groundwater: 
Chlorobenzene (low value) in 1 well 
Lead in 1 sample 

Surface water: 
None 

Conduct groundwater and surface-water monitoring on a 
long-term basis. 

Conduct groundwater and surface-water monitoring on a 
long-term basis. Excavate partially exposed drum and 
conduct carfinnatory sampling. 

Groundwater: 
DDT (low value) in 1 well 

Groundwater: 
T e t d o m t h e n e  in 1 well 

Groundwater: 
Tetrachloroethene in 1 well 
Benzene in 1 well 
Chlorobenzene in 2 wells 

Groundwater: 
None 

Conduct groundwater rnmitoring on a long-term basis. 

Conduct groundwater monitoring and sampling of surface- 
water location SS-6 on a long-term basis. 

Conduct groundwater monitoring and samphg of surface- 
water location SS-7 on a long-term basis. 

Conduct gmmdwater monitoring on a long-term basis. 

Groundwater: 
None 

Conduct groundwater and surface-water monitoring on a 
long-term basis. 

surface water: 

Excavate contaminated soil and perform confirmatory 

Soil: Excavate contaminated soil and perform confirmatory 
Aldrin in 1 sample sampling. Abandon site monitor well. 
Dieldrin in 4 samples 
Heptachlor in 1 sample 
DDE in 1 sample 

Soil: 
Chrysene (all SVOCs in 1 sample) 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluomnthene 
Benzo(a)pyrene 
Indmo(l,2,3-cd)pyrene 

Groundwater: 
DDD in 1 well 
Lead in 1 well 

Locate and excavate pssible UST and any contaminated 
soil and perform confirmatory sampling. Excavate stained 
soil at SB-06 and conduct confirmatory sampling. 
Conduct groundwater monitoring on a long-term basis. 



AOC-3 
Former Sewage 
Treatment Plant 

Pre-1941 
Treatment Plant 

PCB 
Transformers 

Table 6.1-1 

Main Post Site Summary and Recommendations 
(Continued) 

Compounds that Exceed 
NJDEP Criteria and Maximum Background Recommendations 

Sediment: 1 No further action. 
Arsenic 
Cadmium 
Chromium 
Zinc 

Soil: 
Building 292 

Concrete: 
Buildings 1002,1208,1209 

Remediate staked concrete when transformers are 
removed. Conduct confirmatory sampling. Sample soil at 
Bldg. 292 to determine extent of contamination. 



The results of the tidal monitoring indicate that there is no apparent relationship between the 

changing creek levels and the water levels in upgradient monitor well MW-1; however, a direct 

relationship was observed between changing creek levels and the water levels in downgradient 

monitor wells MW-2 and MW-3. Conductivity and salinity results indicate the presence of 

freshwater in the creek at site M-2. Freshwater was indicated at monitor wells MW-1 and 

MW-3. A moderate to high specific conductance was measured at monitor well MW-2, which 

is unexplained. 

6.1.1.2 Recommendations 

Although groundwater sample results at site M-2 exceeded NJDEP criteria for one VOC, and 

surface-water results were slightly exceeded by two VOCs, immediate remedial action is not 

required for several reasons. Immediate remedial action is usually based on an immediate threat 

to human health. Shallow groundwater flows toward Mill Creek, as indicated by water-level 

measurements in site monitor wells, and there are no known uses of groundwater at or 

downgradient of the site. Although there is slight VOC contamination in Mill Creek, there is no 

use of this water for human consumption. In fact, Mill Creek becomes saline immediately 

downgradient of site M-2. Therefore, the groundwater and surface waters are not used for 

drinking water. 

In addition, surface-water sampling has been performed at this site since 1986, and since the 

landfill has not been used for decades, the concentrations of VOCs seem, at worst, to be stable 

and possibly decreasing. Presumably, since no material is being added to the source (the 

landfill), natural degradation will decrease groundwater and surface-water contamination levels 

in the future. Although downgradient surface-water samples were not taken during this round, 

previous sampling at site M-8 indicated that NJDEP surface-water criteria were not exceeded for 

VOCs. Therefore, the only portion of Mill Creek for which NJDEP surface-water criteria are 

exceeded is the portion between sites M-2 and M-8. All of this portion is on Fort Monmouth 

property and, therefore, access to it is restricted. 



Since the existing monitor wells and surface-water sampling locations are adequately placed to 

monitor downgradient groundwater and surface water, the Fort Monmouth Directorate of Public 

Works (DPW) proposes that a long-term surface-water and groundwater monitoring program be 

developed and implemented for the site. Aqueous samples would be collected and analyzed on 

a quarterly basis to further evaluate water quality conditions at the site. Groundwater samples 

would be collected from existing monitor wells, and surface-water samples would be collected 

from points yet to be determined. Compounds of concern identified in the first two rounds of 

sampling would be targeted for the monitoring program. 

6.1.2 Landfill 3 (M-3) 

Investigation activities performed at site M-3 included the following: 

Geophysical surveys. 
Installation and sampling of three monitor wells. 
Sampling of three surface-water locations. 

6.1.2.1 Conclusions 

The geophysical surveys indicate that the extent of the identified waste material is within the 

suspected boundaries of the landfill. Site monitor wells have been installed in appropriate 

locations to monitor groundwater quality upgradient and downgradient of the waste material. In 

an isolated area of the site the GPR results indicated hyperbolic radar signatures typical of a 

buried drum or drums. A partially exposed drum was also observed at this location. 

Groundwater quality results indicate that chlorobenzene was detected in one downgradient well 

below laboratory quantitation limits, but just above NJDEP GWQC and background from one 

sampling round. Lead was also detected at levels above NJDEP GWQC and background. 

The surface-water quality results indicate that no organic or inorganic concentrations exceeded 

both NJDEP surface-water criteria and the maximum background concentration. Because the site 

formerly had an NJPDES permit, surface water has been sampled since 1986. The results from 



the current round 

previous rounds. 

of surface-water sampling for VOCs are less than the maximum results from 

6.1.2.2 Recommendations 

Although NJDEP groundwater criteria were exceeded for one VOC, immediate remedial action 

is not required for several reasons. First, the measured value for the VOC was below the 

quantitation limit and just slightly above the GWQC. In addition, the shallow groundwater flows 

towad Lafetra Creek, as indicated by water-level measurements in site monitor wells, and there 

are no known uses of groundwater at or downgradient of the site. Surface-water samples did not 

exceed NJDEP surface-water criteria. Therefore, there is no immediate threat to human health. 

In addition, because surface-water sampling has been performed at this site since 1986, and the 

landfill has not been used for decades, the concentrations of VOCs seem, at worst, to be stable 

and possibly decreasing. Presumably, since no material is being added to the source (the 

landfill), natural degradation will decrease groundwater and surface-water contamination levels 

in the future. 

Since the existing monitor wells and surface-water sampling locations are adequately placed to 

monitor downgradient groundwater and surface water, DPW proposes that a long-term surface- 

water and groundwater monitoring program be developed and implemented for the site. Aqueous 

samples would be collected and analyzed on a quarterly basis to further evaluate water quality 

conditions at the site. Groundwater samples would be collected from existing monitor wells, and 

surface-water samples would be collected from points yet to be determined. Compounds of 

concern identified in the first two rounds of sampling would be the targeted for the monitoring 

program. 

The partially exposed drum will be excavated. The area immediately around and under the drum 

will be investigated for additional drums. Any excavated drums will be examined to determine 

if hazardous materials were present or still exist. The drum and the excavation will be monitored 

with a photoionization detector (PID). NJDEP will be requested to send a representative to 



monitor the excavation. If there is no indication that the drum contained, or still contains, 

hazardous materials and elevated readings are not observed on the PID, the excavation will be 

backfilled and no furthn action will be taken. If contamination is identified, additional sampling 

will be conducted in accordance with the Technical Requirementsfor Site Remediation (NJDEP, 

1993). 

6.1.3 Landfill 4 CM-4) 

Investigation activities performed at site M-4 included the following: 

* Installation and sampling of three monitor wells. 

6.1.3.1 Conclusions 

One pesticide compound was detected at a concentration just above the NJDEP GWQC and 

background in the upgradient well in both the routine and duplicate samples. The pesticide was 

not detected in downgradient monitor wells, and also was not detected during previous sampling 

at downgradient location SS-5 (WESTON, 1993). 

6.13.2 Recommendations 

Although NJDEP groundwater criteria were exceeded for one pesticide, no immediate remedial 

action is required. The measured value of the pesticide was just slightly above the GWQC. 

Shallow groundwater flows toward Mill Creek, as indicated by water-level measurements in site 

monitor wells, and there are no known uses of groundwater at or downgradient of the site. No 

surface-water sampling was performed at this site during this project. The surface water was 

previously sampled downstream, but was not analyzed for pesticides. Since Mill Creek flows 

on Fort Monmouth property between sites M-4 and M-8, access to this stream is restricted. 

In addition, surface-water sampling has been performed at this site since 1986, and since the 

landfill has not been used for decades, the concentrations of VOCs seem, at worst, to be stable 



and possibly decreasing. Presumably, since no material is being added to the source (the 

landfill), natural degradation will decrease groundwater and surface-water contamination levels 

in the future. 

Since the existing monitor well locations are adequately placed to monitor downgradient 

groundwater, DPW proposes that a long-term groundwater monitoring program be developed and 

implemented for the site. Aqueous samples would be collected and analyzed on a quarterly basis 

to further evaluate water quality conditions at the site. Groundwater samples would be collected 

from existing monitor wells. Compounds of concern (including pesticides) identified in the first 

two rounds of sampling would be targeted for the long-term groundwater and surface-water 

monitoring program. 

6.1.4 Landfill 5 (M-5) 

Investigation activities performed at site M-5 included the following: 

Installation and sampling of two monitor wells. 

6.1.4.1 Conclusions 

PCE was detected in the upgradient well in concentrations exceeding NJDEP GWQC and 

background from both sampling rounds. Because the site formerly had an NJPDES permit, 

surface water has been sampled since 1986. During previous investigations, PCE was also 

detected at downgradient surface-water sampling location SS-6 (WESTON, 1993). Surface water 

was not sampled at site M-5 during this investigation because the maximum VOC concentrations 

at this site during previous rounds of sampling were less than the maximum concentrations at site 

M-2, which is upgradient. For site M-2, the results of the current round of surface-water 

sampling for VOCs are less than the maximum results from previous rounds. 



6.1.4.2 Recommendations 

Although groundwater sample results exceeded NJDEP criteria for one VOC, immediate remedial 

action is not required. Shallow groundwater at the site flows toward Mill Creek and Lafetra 

Creek, and there are no known uses of groundwater at or downgradient of the site. No surface- 

water sarnpling was performed at this site during this project. Previous sampling rounds have 

indicated that some VOC concentrations exceed NJDEP surface-water criteria in MiLl Creek 

adjacent to site M-5. However, previous rounds of sampling have indicated that VOC 

concentrations do not exceed surface-water criteria at site M-8, which is downgradient of site 

M-5. Therefore, there is little immediate threat to human health. 

In addition, surface-water sampling has been performed at this site since 1986, and since the 

landfill has not been used for decades, the'concentrations of VOCs seem, at worst, to be stable 

and possibly decreasing. Presumably, since no material is being added to the source (the 

landfill), natural degradation will decrease groundwater and surface-water contamination levels 

in the future. 

Since the existing monitor wells and surface-water sampling locations are adequately placed to 

monitor downgradient groundwater and surface water, DPW proposes that a long-term surface- 

water and groundwater monitoring program be developed and implemented for the site. Aqueous 

samples would be collected and analyzed on a quarterly basis to further evaluate water quality 

conditions at the site. Groundwater samples would be collected from existing monitor wells and 

surface-water samples would be collected from points yet to be determined. Compounds of 

concern identified in the first two rounds of sarnpling would be targeted for the monitoring 

program. 

6.1.5 Landfill 8 (M-8) 

Investigation activities performed at site M-8 included the following: 

Abandonment of previously installed monitor wells and piezometers. 
* Installation and sampling of four monitor wells. 



Tidal monitoring. 

Due to highly turbid conditions and poor water-level recovery of the original monitor wells, all 

original monitor wells and piezometers were abandoned. 

Groundwater sampling results indicate low concentrations of benzene and chlorobenzene were 

detected in two downgradient monitor wells, and PCE concentrations were detected in the 

upgradient well (MW-12) exceeding NJDEP GWQC. Additionally, PCE and other VOCs were 

previously detected at location SS-7, downgradient of site M-8. 

Because the site formerly had an NJPDES permit, surface water has been sampled since 1986. 

However, surface water was not sampled at site M-8 during this investigation because the 

maximum VOC concentrations at this site during previous rounds of sampling were less than the 

maximum concentrations at sites M-2 and M-3, which are upstream. The concentrations of 

VOCs at site M-8 for previous rounds were less than the NJDEP surface-water criteria. 

The results of the tidal monitoring indicate that there is no apparent relationship between creek 

levels and water levels in MW-12 because of its distance from the creek. A poor to moderate 

relationship was measured between MW- 14 and creek levels. A direct relationship was observed 

between creek levels and MW-13 and MW-15. The conductivity and salinity measurements in 

Parkers Creek indicate the presence of brackish to salty water at site M-8. Groundwater sampled 

from MW-12 indicates freshwater. Monitor wells MW- 13, MW- 14, and MW- 15 indicate 

brackish to salty water in an area of the water-bearing unit close to Parkers Creek. 

6.1.5.2 Recommendations 

Although groundwater sample results exceeded NJDEP criteria for three VOCs, immediate 

remedial action is not required. Groundwater flows toward Lafetra Creek, as indicated by water- 

level measurements in site monitor wells, and there are no known uses of groundwater at or 



downgradient of the site. In fact, groundwater at three of the four monitor wells is brackish and 

unsuitable for drinking. The brackish water is a result of the proximity of the wells to Parkers 

Creek, and the direct relationship of tidal fluctuations and site groundwater levels. No surface- 

water sampling was performed at this site during this project. Previous sampling rounds have 

indicated that VOC concentrations did not exceed NJDEP surface-water criteria in the stream. 

Therefore, there is little immediate threat to human health. 

In addition, surface-water sampling has been performed at this site since 1986, and since the 

landfill has not been used for decades, the concentrations of VOCs seem, at worst, to be stable 

and possibly decreasing. Presumably, since no material is being added to the source (the 

landfill), natural degradation will decrease groundwater and surface-water contamination levels 

in the future. 

Since the existing monitor wells and surface-water sampling locations are adequately placed to 

monitor downgradient groundwater and surface water, DPW proposes that a long-term surface- 

water and groundwater monitoring program be developed and implemented for the site. Aqueous 

samples would be collected and analyzed on a quarterly basis to further evaluate water quality 

conditions at the site. Groundwater samples would be collected from existing monitor wells and 

surface-water samples would be collected from points yet to be determined. . Compounds of 

concern identified in the first two rounds of sampling would be targeted for the monitoring 

program. 

6.1.6 Landfill 12 (M-12) 

Investigation activities performed at site M-12 included the following: 

Geophysical surveys. 
Installation and sampling of three monitor wells. 

@ Tidal monitoring. 



6.1,6,1 Conclusions 

The results of the geophysical surveys indicate that the identified fill and buried ferrous material 

are present within the suspected boundaries of the landfill. Monitor wells are positioned to 

adequately monitor groundwater downgradient of these areas. 

Groundwater sampling results indicate that no compounds of concern exceeded NJDEP GWQC 

from upgradient and downgradient wells. 

The results of the tidal monitoring relate to both sites M-12 and M-14. The data indicate that 

there is no apparent relationship between creek levels and water levels in MW-19 and MW-20. 

A poor to moderate relationship was measured between MW-16, MW-17, and MW-18 and creek 

levels. A direct relationship was observed between creek levels and MW-21. The conductivity 

and salinity measurements in Husky Brook indicate the presence of brackish to salty water at 

sites M-12 and M-14. Groundwater sampled from monitor wells at each location indicates 

freshwater. 

6.1.6.2 Recommendations 

Although no compounds of concern were identified .at site M-12, because of the site's history of 

being used as a landfill, DPW proposes that a long-term groundwater monitoring program be 

developed and implemented for the site. Aqueous samples would be collected and analyzed on 

a long-term basis to further evaluate water quality conditions at the site, Groundwater samples 

would be collected from existing monitor wells. Contaminants identified in the first two rounds 

of sampling would be targeted for the monitoring program. 

6.1.7 Landfill 14 (M-14) 

Investigation activities performed at site M-14 included the following: 

c Geophysical surveys. 
InstaIlation and sampling of three monitor wells. 



8 Sampling of two surface-water locations. 
Tidal monitoring. 

The results of the geophysical surveys indicate that fill and some metallic debris exist throughout 

the site; however, a discrete landfill boundary was not identified at site M-14. This may be due 

in part to the composition of the fill material and the small amount of subsurface metallic 

material present at the site. 

The groundwater and surface-water sampling results indicate that no compounds of concern were 

detected above NJDEP GWQC and surface-water criteria 

Tidal monitoring was conducted at site M-12 and site M-14 simultaneously. The results of the 

tidal monitoring are discussed in Subsection 6.1.6. 

6.1.7.2 Recommendations 

Although no compounds of concern were identified at site M-14, because of the site's history of 

being used as a landfill, DPW proposes that a long-term surface-water and groundwater 

monitoring program be developed and implemented for the site. Aqueous samples would be 

collected and analyzed on a quarterly basis to further evaluate water quality conditions at the site. 

Groundwater samples would be collected from existing monitor wells and surface-water samples 

would be collected from points yet to be determined. Contaminants idenflied in the first two 

rounds of sampling would be targeted for the monitoring program. 

6.1.8 Water Tank (M-15) 

Investigation activities performed at site M- 15 included the following: 

Collection of two surface soil samples near the water tank. 



6.1.8.1 Conclusions 

Two pesticide compounds and three metals, cadmium, zinc, and lead, were detected in surface 

soil at levels that exceeded NJDEP residential SCC and maximum background. 

6.1.8.2 Recommendations 

DPW has submitted the necessary documentation to Headquarters, Army Materiel 

CornrnandIArmy Environmental Center (HQAMCIAEC) to obtain the proper funding to remediate 

the site in FY 1996. Depending on funding availability, the affected soil will be excavated and 

disposed of in accordance with the applicable regulations. The area of contamination 

encompasses the perimeter of the tank, about 10 feet at the widest point. The depth of 

contamination is assumed to be 6 inches. Excavation will be performed in conjunction with 

confirmatory soil sampling to ensure that NJDEP SCC are achieved. It is estimated that 13 yd3 

of soil will be excavated, assuming that soil is excavated to a depth of 6 inches. NJDEP will be 

requested to send a representative to observe the excavation. 

6.1.9 Former Pesticide Storage Building (M-16) 

Investigation activities performed at site M-16 included the following: 

Collection of four surface soil samples. 

Collection of two soil samples from discrete depth intervals at one soil boring 
location. 

* Installation and sampling of one monitor well. 

6.1.9.1 Conclusions 

Pesticide compounds were detected at four surface soil sampling locations and in one soil boring 

sample (0 to 2-foot interval) in concentrations above NJDEP criteria and background. 



No compounds of concern were detected in the groundwater above NJDEP criteria. 

6.1.9.2 Recommendations 

DPW has submitted the necessary documentation to HQAMCIAEC to obtain the proper funding 

to remediate the site in EY 1996. Depending on funding availability, the affected soil will be 

excavated and disposed of in accordance with the applicable regulations. The area of 

contamination is approximately 50 feet by 20 feet. The depth of contamination is assumed to 

be 12 inches. Excavation will be conducted in conjunction with confirmatory soil sampling to 

ensure that NJDEP SCC are achieved. It is estimated that 56 yd3 of soil will be excavated, 

assuming that soil will be excavated to a depth of 12 inches. NJDEP will be requested to send 

a representative to observe the excavation. 

The site monitor well will be properly abandoned due to the nondetection of compounds of 

concern in groundwater. The remedial activities proposed will remediate potential source areas 

of pesticides detected in soil. 

6.1.10 Former Training Area (M-18) 

Investigation activities performed at site h 

Geophysical surveys. 

4- 18 included the following: 

Soil sampling at nine soil boring locations. 
Installation and sampling of two monitor wells. 

6.1.10.1 Conclusions 

The geophysical surveys identified several anomalies indicative of buried waste and fill material 

within the suspected boundaries of the site M-18 area. One anomaly was indicative of a UST 

or storage tank component. The geophysical results indicate that soil borings and monitor wells 

were appropriately located to evaluate subsurface conditions downgradient and within landfill 

boundaries. 
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The soil sampling results indicated that six SVOCs were detected at SB-06 in concentrations that 

exceeded the NJDEP criteria and established background concentrations. 

The groundwater sampling results indicate that 4,4-DDD was detected at a concentration just 

above the NJDEP GWQC in one well (MW-24) from both sampling rounds. Lead was detected 

in one location above NJDEP GWQC and background. TPH concentrations were also. detected 

just above laboratory quantitation limits in MW-24 and MW-25 in both sampling rounds. 

6.1.10.2 Recommendations 

Trenching will be performed at the suspected UST or UST component location to c o n f i i  the 

geophysical results and to excavate if necessary. A PID will be used to conduct field screening 

during the excavation. The excavation will be performed in conjunction with confirmatory 

sampling, in accordance with the Technical Requirements for Site Remediation (NJDEP, 1993), 

if a UST is encountered to ensure that NJDEP SCC are achieved. NJDEP will be requested to 

send a representative to observe the excavation. 

Additionally, soil at soil boring SB-06 will be excavated. If it is determined that the suspected 

UST is the source of contamination at SB-06, this location will be remediated in conjunction with 

the UST. Confirmatory sampling will also be conducted. 

DPW proposes that a long-term groundwater monitoring program be developed and implemented 

for the site. Aqueous samples would be collected and analyzed on a quarterly basis to further 

evaluate water quality conditions at the site. Groundwater samples would be collected from 

existing monitor wells. Compounds of concern identified in the first two rounds of sampling 

would be targeted for the monitoring program. 

6.1.11 Former Main Post Sanitary Treatment Plant (AOC-3) 

Investigation activities performed at site AOC-3 included the following: 



* Collection of two soil samples from two soil boring locations. 

Collection of one sediment sample from one location in the Parkers Creek outfall 
area. 

6.1.11.1 Conclusions 

The results of the soil and sediment sampling indicated that compounds of concern were not 

detected above the NJDEP criteria and established background concentrations. 

6.1.11.2 Recommendations 

No further action will be taken. 

6.1.12 Pre-1941 Sanitary Treatment Plant 

'Investigation activities performed at the former STP included the following: 

Collection of one sediment sample fiom the outfall area. 

6.1.12.1 Conclusions 

Nine metals were detected above NJDEP criteria in the sediment sample collected at the outfall 

area. In addition, four metals (arsenic, cadmium, chromium, and zinc) exceeded their respective 

maximum background concentrations. The other five metals were detected below established 

background concentrations. 

6.1.12.2 Recommendations 

Although four metals were detected in sediment at levels exceeding NJDEP criteria and 

background, in the worst case the criteria were exceeded by a factor of three. Since the samples 

was taken at the outfall of the STP, the results are believed to be the worst case and the area of 



contamination is probably small. Access to this portion of Lafetra Creek is restricted although 

the stream is on the property boundary. The STP has not been used since 1941, and, presumably, 

the local ecology has reached an equilibrium. Therefore, since remediation would disrupt the 

ecology of the site, no further action will be taken. 

6.1.13 PCB Transformers - Main Post 

Investigation activities relative to the former location of PCB transformers included the following: 

Collection of soil and concrete safnples for PCB analysis. 

63.13.1 Conclusions 

PCB levels in stained concrete were found to exceed NJDEP guidance levels in indoor vaults at 

Buildings 1002, 1208, and 1209. PCBs were also detected above applicable soil standards in the 

soil beneath transformer MP-062 on the northwest side of Building 292. 

6.1.13.2 Recommendations 

Since the indoor vaults are normally locked and are accessible by a very limited number of 

facility personnel, and the stained concrete cannot be removed without significantly disrupting 

electrical service, remedial work will be performed when the transformers are removed from 

service and the stained areas are made accessible. A warning sign will be posted, and workers 

entering the vaults will be trained to take precautions to prevent contamination. 

Because the concentration of PCBs is only slightly above the SCC, additional sampling will be 

conducted beneath the former location of transformer MP-062 to determine the vertical and 

horizontal extent of PCBs in soil. The soil sampling will be performed in accordance with the 

NJDEP Technical Requirements for Site Remediation (NJDEP, 1993). 



6.2 CHARLES WOOD 

The conclusions and recommendations discussed in the following subsections are for the Charles 

Wood area of Fort Monrnouth, and are based on the results of the site investigation activities. 

These conclusions and recommendations are also presented with the site-specific discussions in 

Section 4 and are summarized in Table 6.2-1. 

6.2.1 Wastewater Treatment Lime Pit 1 (CW-1) 

Investigation activities performed at site CW-1 included the following: 

Collection of soil samples from four soil borings. 

Installation and sampling of four monitor wells at each of the soil boring 
locations. 

6.2.1.1 Conclusions 

The soil sample results indicate that compounds of concern were either not detected or were 

below laboratory quantitation limits and NJDEP criteria. 

The groundwater sampling results indicate that TCE, PCE, and l,2-dichlorobenzene were detected 

in the groundwater downgradient of the site at levels that exceeded the NJDEP criteria. 

6.2.1.2 Recommendations 

Although NJDEP groundwater criteria were exceeded by three VOCs at this site, immediate 

remedial action is not required. The probable source of contamination has been eliminated since 

chemicals are not being disposed of in the pit. The pit was cleaned in October 1992 and the 

limestone sludge was removed and disposed of as a hazardous waste. Hazardous waste is 



Table 6.2-1 

Charles Wood Site Summary and Recommendations 

1 ZDichloroethene in 1 well 
I 

Acid Pit PCBs in 1 sample 

Tetrachloroethene in 1 well 

Former Sewage Treatment 

CW-6 
Pesticide Storage Building 

CW-9 
Sludge Dump 

Soil: 
Cadmium in 1 sample 
Dieldrin in 1 sample 

Groundwater: 
Benzene in 1 sample 

Soil: 
Cadmium in 1 sample 

Groundwater: 
None 

Soil: 
None 

soil: 
11 I Building 2000 (4 samdes) 

Recommendations 
-- 

Conduct soil-gas survey. Based on 
the results of the survey, install and 
sample two additional monitor wells. 
Condllct groundwater monitoring on 
a long-term basis for existing and 
newly installed monitor wells. 

Conduct soil-gas survey. Based on 
the results of the survey, install and 
sample two additional monitor wells. 
Collect soil samples for PCBs from 
monitor well borings. Conduct 
groundwater monitoring on a long- 
term basis for existing and newly 
installed monitor wells. 

Facility will perform trenching to 
investigate site. If there is no 
indication of subsurface 
contamination, then no further action 
will be taken. 

Facility will investigate geophysics 
anomalies by backhoe trenching. If 
there is no indication of subsurface 
contamination, no further action will 
be taken. 

The contaminated soil will be 
excavated and confmatoty sampling 
will be performed. 

No further action. 

Conduct groundwater monitoring on 
a long-term basis. 

-- 

No further action. 

No further action. 

Excavate contaminated soil and 
conduct confirmatory sampling. 



currently collected for proper disposal off-site and waste is no longer disposed of in the pit. 

Shallow groundwater flows toward and discharges to the headwaters of Wampum Brook, as 

indicated by water-level measurements in site monitor wells. There are no known uses of 

groundwater between the acid neutralization pit and Wampum Brook. Surface-water samples 

were taken in Wampum Brook in the Charles Wood area and Mill Creek (as Wampum Brook 

is called further to the east) for use as background samples. No VOCs were detected in these 

samples, therefore, there is no immediate threat to human health, 

The extent of VOC concentrations in groundwater will be investigated by soil-gas survey 

techniques. The soil-gas survey will be performed on an established grid pattern to estimate the 

lateral extent of VOCs in the vicinity of the neutralization pit. The results of the soil-gas s w e y  

will be used to locate two additional monitor wells, if necessary, at the downgradient edge of the 

plume. DPW proposes that a long-term groundwater monitoring program be developed and 

implemented for the site. Aqueous samples would be collected and analyzed on a quarterly basis 

to further evaluate water quality conditions at the site. Groundwater samples would be collected 

from existing monitor wells and the two newly installed monitor wells. Compounds of concern 

identified in the first two rounds of sampling would be targeted for the monitoring program. 

6.2.2 Wastewater Treatment Lime Pit 2 (CW-2) 

Investigation activities performed at site CW-2 included the following: 

Collection of soil samples from four soil borings. 

Installation and sampling of four monitor wells at each of the soil boring 
locations. 

6.2.2.1 Conclusions 

The results of the soil sampling indicate that one PCB compound (Aroclor-1254) was detected 

in SB-30 at a concentration slightly above the NJDEP SCC. PCB compounds were not detected 



in the other three soil borings. In addition, PCBs were not detected in groundwater samples in 

the corresponding well location, MW-30. 

Groundwater sampling results indicate that PCE was detected in the groundwater in one of the 

four wells (MW-32) in one of the two sampling rounds at levels slightly exceeding the NJDEP 

GWQC. 

6.2.2.2 Recommendations 

Although NJDEP groundwater criteria were exceeded by one VOC at this site, immediate 

remedial action is not required. The source of contamination has been eliminated since chemicals 

are not being disposed of in the pit. The pit was cleaned in October 1992 and the limestone 

sludge was removed and disposed of as a hazardous waste. Hazardous waste is currently 

collected for proper disposal off-site and waste is no longer disposed of in the pit. Shallow 

groundwater flows toward and discharges to the headwaters of Wampum Brook, as indicated by 

water-level measurements in site monitor wells. There are no known uses of groundwater 

between the acid neutralization pit and Wampum Brook. Surface-water samples were taken in 

Wampum Brook in the Charles Wood area and Mill Creek (as Wampum Brook is called further 

to the east) for use as background samples. No VOCs were detected in these samples, therefore, 

there is no immediate threat to human health. 

The extent of PCE concentrations in groundwater will be investigated by soil-gas survey 

techniques. The soil-gas survey will be performed on an established grid pattern to estimate the 

lateral extent of VOCs in the vicinity of the neutralization pit. The results of the soil-gas survey 

will be used to locate two additional monitor wells if necessary. DPW proposes that a long-term 

groundwater monitoring program be developed and implemented for the site. Aqueous samples 

would be collected and analyzed on a quarterly basis to further evaluate water quality conditions 

at the site. Groundwater samples would be collected from existing monitor wells and fiom the 

two newly installed monitor wells. Compounds of concern identified in the first two rounds of 

sampling would be targeted for the monitoring program. When the additional monitor wells are 



installed, soil samples will be collected for PCB analysis because of the detection of PCBs in a 

soil sample collected from SB-30. 

6.2.3 Landfill 3 (CW-31 

Investigation activities were not conducted as part of this investigation because of construction 

rubble that was present at the site during the field effort, which prohibited sample collection as 

planned. The rubble was removed and properly disposed of in June 1995 and exploratory 

trenches are planned to determine if any subsurface debris or soil staining is present. Field 

screening will be performed during excavation using a PID. NJDEP will be requested to send 

a representative to observe the investigation. In the absence of any elevated PID readings or 

evidence of subsurface debris, the excavation will be backfilled and no further action will be 

taken. If contamination is identified, then sampling will be conducted in accordance with the 

Technical Requirements for Site Remediation (NJDEP, 1993). Soil sample analytes will be 

collected and analyzed for the full range of contaminants- 

6.2.4 Debris Site (CW-3A) 

Investigation activities performed at site CW-3A included only geophysical surveys to evaluate 

accessible areas for potential subsurface waste. 

6.2.4.1 Conclusions 

Geophysical surveys indicated two areas where subsurface metallic debris may be present. 

6.2.4.2 Recommendations 

Exploratory trenching will be performed to investigate areas where subsurface metallic debris 

may be present. Field screening will be conducted with a PID during the excavation. NJDEP 

will be requested to send a representative to observe the excavation. In the absence of elevated 

PID readings or evidence of subsurface debris, the excavation will be b a c ~ ~ e d  and no further 



action will be taken. If contamination is identified, then sampling will be conducted in 

accordance with the Technical Requirements for Site Remediation (NJDEP, 1993). Soil sample 

analytes will be collected and analyzed for the full range of contaminants. 

6.2.5 Range (Small Arms) (CW-4) 

Investigation activities performed at site CW-4 included the following: 

Collection of one surface soil sample. 
@ Collection of one soil boring sample. 

6.2.5.1 Conclusions 

Soil sampling results indicate that only lead was detected at a concentration exceeding the 

NJDEP SCC at the spent round disposal area. 

6.2.5.2 Recommendations 

DPW has submitted the necessary documentation to HQAMCIAEC to obtain the proper funding 

to remediate the site in FY 1996. Depending on funding availability, the affected soil will be 

excavated and disposed of in accordance with the applicable regulations. 

The contaminated soil will be removed and disposed of in accordance with applicable regulations. 

The area of contamination is approximately 8 feet in diameter. The estimated depth of 

excavation is assumed to be 7 feet Excavation will be performed in conjunction with 

confirmatory sampling to ensure that NJDEP SCC are achieved. It is estimated that 17 yd3 of 

soil will be excavated, assuming that soil is excavated to a depth of 7 feet. NJDEP will be 

requested to send a representative to observe the excavation. 



6.2.6 Former Sanitary Treatment Plant (CW-5) 

Investigation activities performed at site CW-5 included the following: 

Collection of one sediment sample from the outfall area east of Hope Road. 

Iristallation of two soil borings and collection of two soil samples, one from each 
boring. 

6.2.6.1 Conclusions 

Three compounds (4,4'-DDT, 4,4'-DDD, and 4,4'-DDE) were detected in the sediment at levels 

that were above the NJDEP sediment guidance criteria but below background. Soil results were 

below the NJDEP SCC and established maximum background. 

6.2.6.2 Recommendations 

No further action will be taken. 

6.2.7 Pesticide Storage Building T-2044 (CW-6) 

Investigation activities performed at site CW-6 included the following: 

Installation of two soil borings and collection of two samples from SB-34 and one 
from SB-01. 

Installation and sampling of one monitor well. 

* Sampling of existing monitor well MW-I. 

Collection of one surface soil sample from a drainage ditch. 



6.2.7.1 Conclusions 

The pesticide dieldrin and the metal cadmium were detected in the soil at two different locations, 

each at levels that exceeded NJDEP SCC and background. However, the average concentrations 

of dieldrin and cadmium in surface soil samples at W - 6  and CW-9 did not exceed the NJDEP 

SCC. Cadmium is typically present at elevated levels at golf courses. Groundwater samples 

indicated that benzene was detected in the existing monitor well (MW-1), which is attributed to 

a previously removed UST. Benzene was not detected in downgradient wells. Pesticides were 

not detected in any groundwater samples above NJDEP criteria. 

6.2.7-2 Recommendations 

NJDEP groundwater criteria were exceeded for one VOC, but the measured value was just 

slightly above the GWQC. In addition, one pesticide was detected in soils at a level above 

criteria and background, but was just slightly above the SCC. Therefore, no immediate remedial 

action is necessary. 

DPW proposes that a long-term groundwater monitoring program be developed and implemented 

for the site. Aqueous samples would be collected and analyzed on a quarterly basis to further 

evaluate water quality conditions at the site. Groundwater samples would be collected from 

existing monitor wells. Compounds of concern identified in the first two rounds of sampling 

would be targeted for the monitoring program. 

6.2.8 Sludge Dump (CW-9) 

Investigation activities performed at site CW-9 included the following: 

* Installation and sampling of two monitor wells. 
* Collection of one soil sample from a soil boring. 
e Collection of nine surface soil samples. 



6.2.8.1 Conclusions 

The average concentration of cadmium in surface soil samples at CW-6 and CW-9 and beryllium 

in surface soil location SS-09 at site CW-9 do not exceed the NJDEP SCC. Cadmium is 

typically present at elevated levels at golf courses. No compounds of concern were detected in 

site groundwater above NJDEP criteria. 

6.2.8.2 Recommendations 

No further action will be taken. 

6.2.9 Rormer Hazardous Waste Storage Area (AOC-7) 

Investigation activities performed at site AOC-7 included the installation of six soil borings. One 

soil sample was collected from each boring at depths ranging fiom 8 to 14 feet. 

6.2.9.1 Conclusions 

No compounds of concern were detected at this site at levels that exceeded NJDEP criteria. 

6.2.9.2 Recommendations 

No further action will be taken. 

6.2.10 PCB Transformers - Charles Wood 

Investigation activities performed at the former PCB transformer locations included the collection 

of seven surface soil samples for PCB analysis. 



6.2.10.1 Conclusions 

PCBs were detected above the NJDEP criteria in each of the four soil samples collected 

downgradient of the former transformer location northeast of Building 2000 (transformer 

CW-035). PCBs were not detected above NJDEP criteria in samples collected from the other 

three sampling locations. 

6.2.10.2 Recommendations 

Additional samples will be taken to further delineate the extent of contamination and the 

contaminated soil will be removed and disposed of in accordance with applicable regulations. 

The depth of contamination is assumed to be 6 inches. Excavation will be performed in 

conjunction with confirmatory soil sampling to ensure that NJDEP SCC are achieved. 





AA 
ACM 
AMC 
AOC 
ASTM 
ATV 
AVRADA 
AWQC 
bgs 
BNA 
BRAC 
CDAP 
CECOM 
CFR 
CLP 
DCAA 
DENTAC 
DIS 
DO1 
DOP 
DOT 
DPW 
DQOs 
EM 
EPA 
m p  
ER-L 
FSP 
ft2 
ft msl 
FWS 
GCIMS 
GC 
GOGO 
gpm 
GPR 
G W W  
HHCs 
HQAMCIAEC 
I A 
IATA 
ICP 
ID 
ISC 

LIST OF ACRONYMS 

atomic absorption spectrophotometer 
asbestos-containing material 
U.S. Army Materiel Command 
area of concern 
American Society for Testing and Materials 
all terrain vehicle 
U.S. Army Aviation Research and Development Activity 
ambient water quality criteria 
below ground surface 
baselneutrallacid 
Base Realignment and Closure Program 
Chemical Data Acquisition Plan 
U.S. Array Communications and Electronics Command 
Code of Federal Regulations 
Contract Laboratory Program 
Defense Contract Audit Agency 
U.S. Army Dental Activity 
Defense Investigation Services 
U.S. Department of the Interior 
di-octyl-phthaIate 
US. Department of Transportation 
Directorate of Public Works, Fort Monmouth, New Jersey 
data quality objectives 
electromagnetic 
U.S. Environmental Protection Agency 
equilibrium partitioning 
Effects Range-Low (NOAA) 
Field Sampling Plan 
square feet 
feet above mean sea level 
U.S. Fish and Wildlife Service 
gas chromatograpNmass spectrometer 
gas chromatograph 
government-owned, government-operated 
gallons per minute 
ground penetrating radar 
NJDEP Groundwater Quality Criteria 
halogenated hydrocarbons 
Headquarters, Army Materiel CommandJArmy Environmental Center 
Installation Assessment 
International Air Transport Association 
inductively coupled plasma spectrometer 
inside diameter 
U.S. Army Information Systems Command 



LIST OF ACRONYMS 
(Continued) 

1SMA 
kHz 
LABCOM 
m3 
MAG 
MCSS 
MEDDAC 
mg/cm2 
mg/g 
m g k  
rng/m' 
MHz 
mS/m 
MS 
MSD 
msl 
W g  
psflcg 
P ~ / L  
NJAC 
NJDEP 
NMCRS A 
NOAA 
nT 
OVA 
OVM 
PAH 
PCB 
PCE 
PE 
PID 
PPm 
ppth 
PQL 
PVC 
QNQC 
QC 
R&D 
SBA 
SCC 
SHERP 
SI 
SIR 

U.S. Army Information System Management Agency 
kiloHertz 
U. S . Army Laboratory Command 
cubic meter 
magne tometry 
Monmouth County Soil Survey 
U.S. Army Medical Department Activities 
milligrams per square centimeter 
milligrams per gram 
milligrams per kilogram 
milligrams per cubic meter 
megaHertz 
millisiemens per meter 
matrix spike 
matrix spike duplicate 
mean sea level 
microgram per gram 
microgram per kilogram 
microgram per liter 
New Jersey Administrative Code 
New Jersey Department of Environmental Protection 
Northeast Monrnouth County Regional Sewerage Authority 
National Oceanic and Atmospheric Administration 
nanoTesla 
organic vapor analyzer 
organic vapor monitor 
polyaromatic hydrocarbon 
polychlorinated biphenyl 
tetrachloroethene 
performance evaluation 
photoionization detector 
parts per million 
parts per thousand 
practical quantitation levels 
polyvinyl chloride pipe 
quality assurance/quality control 
quality control 
research and development 
Small Business Administration 
Soil Cleanup Criteria 
Safety, Health and Emergency Response Plan 
site investigation 
Subsurface Interface RadarTM 



SOP 
STP 
SVOC 
TAL 
TCL 
TIC 
TOC 
TPH 
TRI-TAC 
TSCA 
URS 
USACE 
USACHCS 
US AMPS 
US ATHAMA 
USC 
UST 
vac 
VOA 
VOC 
WESTON@ 
yd3 

LIST OF ACRONYMS 
(Continued) 

standard operating procedure 
sanitary treatment plant 
semivolatile organic compound 
Target Analyte List 
Target Compound List 
tentatively identified compound 
site-specific organic carbon 
total petroleum hydrocarbons 
Joint Tactical Communications Office 
Toxic Substances Control Act 
URS Consultants, Inc. 
U.S. Army Corps of Engineers 
U.S. Army ChapIain Center and School 
U.S. Army Military Preparatory School 
U.S. Army Toxic and Hazardous Materials Agency 
Unified Soil Classification 
underground storage tank 
vacuum 
volatile organic analysis 
volatile organic compound 
Roy F. Weston, Inc. 
cubic yard 
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MAIN POST 
BOREHOLE LOGS AND WELL COMPLETION SUMMARIES 



Borehole Location Dafa Roy F, W.ESTON, I m .  

BOREHOLE ID : MP2 -MW1 
BEGIN DATE : 12/14/94 

PROJECT NAME: FT. MONMOUTH 
END DATE : 12/14/94 

LOGGER/COMPANY : K .  VALENTI 

BOREHOLE COMPUTED I N  ( ~ O r v e r b u r d e n  c B > e d r o c k )  : 0 

TOTU DEPTH : 22.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 12 .OO 
INTERVAL: 0.00 ft. t o  22.75 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
INTERVA;CI: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3 : 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : WELLINGTON REEVES 
DRILL RIG TYPE : CME-55 

ESTIMATED 
SURFACE 
ELEVATION : 0 .OOO 

N. COORDINATE : 0.0000 

.... WELL PERMIT.. ( Y ) e s  ( N ) o :  N PEXMIT # : NJ 29 32584 

. HOLE ABANDONED.. ( Y j e s  ( N ) o :  N 
.. WELL INSTAHLED. (Y) es (N)  o : Y 

..... WELL CLUSTER ( Y ) e s  ( N ) o :  N No.  OF WELLS : 0 
....... WELL NEST. ( Y )  es (N) o: N No.  OF WELLS : 0 

PUMPS I N S T U E D .  . (Y) es (N)  o : N TYPE 
PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es (N) o : N 

............. SLUG TESTS. ( Y )  es (N)  o: N 
.......... PACKER TESTS.. ( Y ) e s  ( N ) o :  N 
.......... PUMPING TESTS. (Y) es (N)  o: N 

C O ~ S  : 
Latitude-North: 40 deg 18' 33.1" 
Longitude-West: 74 deg 03' 08.8" 

DEPTH 
0.00 
0.00 

- 
E O L I S  Copyright ( c )  1990, Roy F. WESTOH, Inc. 06/20/95 



Well Completion Summary Roy F. WESTON, Inc. 

CLIENT F T .  MONNOUTH DRLLLING FIRM J . C . ANDERSON 
SITENAME: MAIN POST 2 INSPECTOR K. VALENTI 

W E U  ID MP2 -MW1 
START DATE 12/14/94 
COMPLETION DATE 12 / 14 / 9 4 

WATER LEVELS 

NOTE: Weli Diagram not to Scale 

DRILLING SUMMARY 
Driller WELLINGTON REEVES 
Drilling Huid WATER 
Well o p e  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 4.00 inch Interval: 0 . o o t o  7.00fi. 
o p e :  PVC SCH 40 

Stick Up Inner Casing: 1.60 fc. Protective Casing: 1.98 fl. 

Casing Grout: PORTLAND CEMENT Interval: o.oo to  3.oofi. 

Seal ripe: BEUTONITE Interval: 3 . E t o  5 . 7 5 3 .  

Sand Pack o p e  : #1 MOR I E Interval: 5.75 t0  22.75fc. 

Gmin Size : UN I FORM Median Diameter: 
Screen Dinmeter: 4.00 Interval: 7.00 to  22.29fi. 

Qpe : PVC Slots: 0.010 inches 

Silt %p Intend: 22.29 t o  22. K fC. 
Backfir1 Qpe : Interval: o . o o t o  0.00 fi, 

WELL DEVELOPMENT 
Date 12/22/94 
Method Surge blocking, overpump 

Yidd c1 gpm Purged Volume 9 ga l  

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottom Screen f$#$$@@ = sand pack 

TD = Total Depth = Formation 

AtiiWonal Comments: 

Elevations are feet above mean sea level 

GEOLIS Copyright ( c )  1990, Roy F. UESTON, Inc. 06/20/95 



Borehole Log Roy F. WES;rON, 11nc. 

TOTAL DEPTH : 22.00 
S I T E  NAME : MAIN POST 2 LOGGER : K. VALENTI 
BORING I D  : MP2-MW1 DRILL  l NG COMPANY : J . C . ALYBERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : CN6-55 
EASTING : 0.0000 estimated DATE STARTED : 12/14/94 
ELEVATION : 19 .440 surveyed DATE COMPLETED : 12/14/94 

CLASSIFICATION COLOR 

L T  BROWN 

n l t y  sand, SM GRAYISH BROWN 

kandy Lean clay, CL L T  ORANGE BROW1 

ORANGE-BROWN 

GRAYISH BROWN 

GRAYISH-BROWN 

LT GRAY l S H  BRN 

ORANGE-BRWN 
BROWN LT GRAY 
L T  GRAY-BROWN 

----I 
BROWNISH DK GRI 

BRN-DK GRY/BLK 

06/20/% GEOLIS Copyright Cc) 1990, Roy F. UESTM, Inc. 
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B 
1 
0 
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M! 

M! 

MS 

UE 

UE 

FJE 

I S  

JE 

A' 

IE' 
IE' 
fE ' 

/El 

;A1 

F i l l .  Topsoil-organics. 

ill .M-F sg (parking 
ro t  fllL, w1# s, 
rounded stones. 

Jnc r t  i F i  13 Most y gnd :.-I> 5 1  ~t some r1 t t Ie .g  smart vet, h. 
stonbs, same as aG%. 

iame gs above interval  
l o t t l i ng  noted i n  matrix. 

." o Layer rown of coarse dark to  oran me%m e 
A )a . 

o t t l i n g  ub- n ular  noted t o  s suT small 

O d J -  

li h f t t l i n g ,  s i l t y  
an! (wet) 

mot Led sandy clay 
' i i t h  slFt, 

coarse t o  medium sand. 
e t  m~ t l ed  sand/ clay i t h  s i l t .  
harp contact. 

~ s t l y  s i l t y  and Mo Le 
~ t e d  o raae  w/streg&s pxi odi of calry eHou 

wou ou SPS- 
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Borehole Log Roy F. WESTON, Inc. 

TOTAL DEPTH : 22-00 
SITE  NAME : MA1 N POST 2 
BORING I D  : MP2-MW1 
NORTHING : 0.0000 estimated 
EASTING : 0.0000 estimated 
ELEVATION : 19.440 surveyed 

LOGGER : K. V&EN"I'I 
DRILLING COMPANY : J. C. AM)ERSON 
DRILLING RIG : CME-55 
DATE STARTED : 12/14/94 
DATECOMPLETED : 12/14/94 

18 loo  

CLASSIFICATION 

S i l t y  sand, SM 

i i l t y  sand, SM 

:andy s i l t ,  ML 

iandy s l t t ,  ML 

Xast ic  s i  L t ,  MH 

l a s t i c  s i l t ,  MH 

I l t  wi th sand, ML 

i l t  w i  t h  sand, ML 

COLOR 

.T GRAYISH BRN 

)K GRAY TO BLK 

.T BROWN 

IK  GRAY -BLACK 

IK GRAY - BLACK 

IK GRAY-BLACK 

IK GRAY 

iREEN - DK GRAY 

iREEN-DK GRAY 

06/20/95 GEOLtS Copyright (c) 1990, Roy F. WESTON, Inc. 

i5 
8 
3 
E-c 
m - 

SF1 

LSE 

LSE 

SFT 

SFT 

SFT 

FRM 

F RM 

IFT 

.SE 

- 

E 
F 
CI 

E - 
SA 

S A 

MS 

UE 

ns 

YS 

4s 

SA 

IS' 

a. 

- 

HNU 0.0 

HNU 0.0 

HNU 0.0 

HNU 0.0 

HNU 0.0 

iNU 0.0 

{NU 0.0 

)NU 0.0 

1NU 0.0 

?Lor t h  green i s  dk t i n t .  gray t o  black 

Same 1 i hology as above 
intervaf. 

Dk grey t o  black. Mor 
onsoidated. W.L. a t  fi5' 

L s .  

Saturated 18-1 6 C l a y e y  
texture, very P i t i l e  sand 
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LOGGER : K. VALENTI 
ORING I D  : MP2-MW1 D R I L L I N G  COMPANY : J . C .  M'DERSON 

D R I L L I N G  R I G  

DATE STARTED 

CLASSIFICATION 

S i l t  with sand, HL 

I n t e r v a l  N o t  Sampled 

COLOR 

;REEN-DK GRAY 

GEOLIS Copyright (c) 1990, Roy F. UESTON, Inc. 

- - 

COMMENTS 

u g e r e g  i n t e [ ~ a A ~ - ~  
D o f  o r e h o  e 
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DATE: 06/20/95 **** R o y  F. UESTON, I n c .  LITHOLOGlCAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 47 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/ W E L L I D  NUM NUM ( F T B G S )  METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

0.20 SPS 

1.50 SPS 

2.00 SPS 

4.00 SPS 

4.40 SPS 

5.20 SPS 

5.60 SPS 

6.00 SPS 

6.40 SPS 

7.60 SPS 

7.80 SPS 

8.00 SPS 

8.80 SPS 

10.00 SPS 

12.00 SPS 

12.60 SPS 

14.00 SPS 

14.60 SPS 

16.00 SPS 

16.80 SPS 

18.00 SPS 

19.60 SPS 

20.00 SPS 

22.00 SPS 

0 NON 

0 NON 

0 
0 NON 

0 LOU 

0 MOD 

0 NON 

0 LOU 

0 NON 

0 LOU 

0 NON 

0 MOD 

0 NON 

0 LOU 

0 NON 

0 NON 

0 NON 

0 LOU 

0 MOD 

0 MOD 

0 LOU 

0 MOD 

0 LOU 

0 LOU 

0 

MOD LSE 

MOD LSE 

MOD LSE 

MOD SFT 

MOD FRM 
MOD LSE 

POR FRM 

POR LSE 

MOD FRM 

POR LSE 

MOD SFT 

MOD LSE 

POR S F 1  

POR SFT 

MOD LSE 

MOD LSE 

POR SFT 

UEL SFT 

MOD SFT 

POR FRM 

UEL FRM 

MOD SFT 

MOD LSE 

MST 

MST 

MST 

WET 

WET 

WET 

MST 

WET 

UE T 

VET 

WET 

blE T 

UE T 

SAT 

SAT 

MST 

WET 

MST 

MST 

MST 

SAT 

MST 

UET 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. UESTON, I n c .  



Borehole Location Data Roy F. TON, Inc. 

BOREHOLE ID : MP2-MW2 
BEGIN DATE : 12/13/94 

PROJECT N?4ME: FT. MONMOUTH 
END DATE : 12/13/94 

BOREHOLE COMPLETED I N  (<O>verburden <B>edrock) : 0 

TOTAL DEPTH : 18-00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 12.0 0 
INTERVAL: 0.00 ft. to 18.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOWHOLE DIAMETER #2 : 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3 : 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME- 5 5  

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

E. COORDINATE : 0,0000 

.... WELL PERMIT.. (Y)es (N)o: N PERMIT # : NJ 29 32585 

. HOLE ABANDONED.. (Y)es (N)o: N 
.. WELL INSTALLED. (Y) es (N) o : Y 

..... WELL CLUSTER (Y)es (N)o: N No. OF W L S  : 0 
WELL NEST.. ...... (Y)es (N)o: N No. OF WELLS : 0 
PUMPS INSTALLED. . (Y) es (N) o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. (Y) es (N) o: N 

............. SLUG TESTS. (Y) es (N) o: N 
........... PACHER TESTS. (Y) es (N) o: N 
.......... PUMPING TESTS. (Y) es (N) o : N 

DEPTH 
0 * 00 
0.00 

COMMENTS : 
Moved original well location approx. 5' due S.E. of original 
staked location. MP2-MW-02 is a stickup well, Latitude-North 
40 deg 18' 31.8~/Longitude-West: 74 deg 03' 18.9" 

GEOLIS Copyright (c> 1990, Roy F. WESTON, Inc. 06/20/95 



Well Completion Summary Roy I;: WESTON, Inc. 

CLIENT F T .  MONMOUTH DRILLING FIRM J . C . ANDERSON 
SITE NAME MAIN POST AREA 2 INSPECTOR K. VALENTE 

WELL ID MP2 - MW2 
STAlPT DATE 12/13/94 
COMPLETION DATE 12 / 13 / 9 4 

WATER LEVELS 

Protective Casin ' "  

NOTE: Well Diagtvun not to Scale 

WELLS REEVE 
Drilling Huid WATER 

SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I DMmeter: 4 -00 inch Interval: o - o o t o  7.oofi  
o p e  : PVC SCH 40 

Stick Up Inner Casing: 2.14 ft, Protective Casing: 2 -36 ft. 

I Cadng Gmut: PORTLAND CEMENT Interval: o .oo t o  3.46 ft. 

BENTONITE hh?md: 3.46to 5.46fl. 

S d  Pack l jpe  : #I MOR I E Interval: 5.46to 18.00ft. 

G d  S i u  : UNI FORM Median Diameter: 
Screen Diameter: 4.00 Interval: 7.46to 17.00ft. 

Qpe : PVC Slots: 0.010 inches 

SiltlhpInterval: 17.00 t o  17.46 3. 
Backfir1 ILpe : Interval: o.ooto 0.00 ft. 

WELL DEVELOPMENT 
Date 12/22/94 
Method S u r g e  blocking/ove 

TC = Top of Casing SP = Top Sand Pack 
GS = Ground Surface SC = Top Screen 
BN = Top Seal BS = Bottom Screen 

TD = Total Depth 

AddiA'onol Conunents: 

t 

Elevations m feet above mean sea levd 

GEOLlS Copyright (c) 1990, Roy F. YESTON, Inc, 06/20/95 



Borehole Log Roy F. TON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 8 - 0 0  
SITE NAME : MAIN POST AREA 2 LOGGER : K. V A L G W  
BORING ID : MP2-MW2 DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0 .0000  estimated DRILLING R I G  : CME-55 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 1 2 / 1 3 / 9 4  
ELEVATION : 13 - 3 6 0  surveyed DATE COMPLETED : 1 2 / 1 3 / 9 4  

CLASSIFICATION 

Sandy s i t t ,  ML 

Sandy s i l t ,  ML 

Po Sample Recovered 

Candy s i l t ,  ML 

$0 SampIe Recovered 

lo Sample Recovered 

111 

o Sample Recovered 

i l t y  sand, SM 

o Sample Recovered 

o Sample Recovered 

BRMJN/DK BROWN 

GREEN GRAY 

GREEN 8 BLACK 

BRWN- GRAY 

zi 
H 

INU 0.0 

iNU 0.0 

INU 0.0 

0-1 plat i t  1' & topsoi root Iragments /organics 

F i l l .  Coal fragments 
present. 

:ill. Possi (e roof 
kh~ngles ti tit odor 
i $$ears .ox. satura $s. ed. sunp?e 

mrganic odor in w t y  
Water en ering 

R G i t e  a t  011611 bgs. 

Page: 1 of 2 



Borehole Log Roy F. W S T O N ,  Inc. 
- - 

PROJECT : FT. MONMOUTH 
SITE NAME : MAIN POST AREA 2 

BORING ID : MP2-MW2 
NORTHING : 0 . 0 0 0 0  e s t i m a t e d  

EASTING : 0 . 0 0 0 0  e s t i m a t e d  

ELEVATION : 1 3  - 3 6 0  surveyed 

TOTAL DEPTH : 1 8 . 0 0  

LOGGER : K. VALENTE 
DRILLING COMPANY : J. C. ANDERSON 
DRILLING RIG : CME-55 
DATE STARTED : 1 2 / 1 3 / 9 4  

DATE COMPLETED : 1 2 / 1 3 / 9 4  

CLASSIFICATION 

No Sample Recovered 

k l a s t i c  s i l t ,  MH 

Ro Sanple Recovered 

51 LtY sand1 SM 

no Sanple Recovered 

S l t y  sand, SM 

k h e r  

COLOR 

IROW/DK GRAY 

;RAY 

'URQUOI S- GRAY 

COMMENTS 

It3 ncer ta in  SPS 
w i th  waier. 

F i l l .  Recovery i s  slough. 

16-17' slough. 

Very $0 t s i l t  c lay  
m t e r  a f  
i n  co lo r -  TUTFIL.'!21!-gra771 
bgs.TD o) k r e h o y e  %'bgs 

Page: 2 of 2 GEOLIS Copyright ( c )  1990, Roy F. UEStM, Inc. 



DATE: 06/20/95 **** ROY F .  UESTON, I n c .  LITHOLOGlCAL DATA FOR - CLIENT 10: USACZ *** PAGE: 48 

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NNU MFT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NON MOD LSE 

NON POR LSE 

NON MOD SFT 

NON MOD SFT 

MOD UEL SFT 

NON POR LSE 

WON POR LSE 

LOW MOD SFT 

MST 

MST 

MST 

UE T 

VET 

WET 

SAT 

SAT 

WET 

GEOLIS # C o p y r i g h t  (c )  1990, R o y  F .  WESTW, Inc. 



Borehole I;ocah40n Data Roy F. JKESTON, k c .  

BOREHOLE I D  : MP2 -MW3 
BEGIN DATE : 12/13/94 

PROJECT NAMe: FT. MONMOUTH 
END DATE : 12/13/94 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  ; 0 

TOT= DEPTH : 16.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 12.00 
INTERVAL: 0.00 ft. to 15.60 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2 : 2 .0 0 
INTERVAL: 15.60 ft. to 16.00 ft. BGS 
METHOD : SPLIT SPOON FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : WELLINGTON REEVES 
DRILL RIG TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

10.980 

N.  COORDINATE : 0.0000 

E .  COORDINATE : 0.0000 

.... WELL PERMIT.. ( Y ) e s  ( N o :  N PERMIT # : NJ 29 32586 

. HOLE ABABDONED.. ( Y ) e s  ( N J o :  N 
... WELL INSSIRLLED ( Y )  es (N)  o : Y 

WELL CLUSTER. .... ( Y )  es (N)  o: N No .  OF WELLS : o 
WELL M3ST. ....... ( Y )  es (N)  o: N No.  OF WELLS : 0 
PVMPS INSTALLED. . ( Y )  es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N)  o: N 
SLUG TESTS.  ............. ( Y )  es (N)  o : N 
PACKER TESTS .  ........... ( Y )  es  (N)  o : N 
PUMPING TESTS .  .......... ( Y )  es (N)  o : N 

DEPTH 
0.00 
0.00 

C O ~ S  : 
Latitude-North: 40 deg 18' 35.5" 
Longitude-West: 74 deg 03' 08.6w 

GEOLIS Copyright ( c )  lPPO, Roy F. UESTW, Inc. 



Well Completion Summary Roy F. VVl3STON, Irte. 

CLIENT F T .  MONMOUTH DRILLINGHW J.C. ANDERSON 
SITE NAME MAIN POST AREA 3 INSPECTOR K. VALENTE 

WEWI ID MP2 -MW3 
START DATE 12/13/94 
COMPLETIONDATE 12/13/94 

WATER LEVELS 

DRILLING SUMMARY 
Driler WELLS REEVE 
Drilling fluid NONE 
wd€ o p e  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 4.00 inch 
Type : PVC SCH 40 

Stick Up Inner Casing: I .  70 fi. 

Casing Grout: PORTLAND CEMENT 

sad 5pe: BENTONITE 

SandPack Type: #I MORIE 

Gmin Sin? : UN I FORM 

Screen Diametec 4 -00 

lype : PVC 

SiltTmpInteNal: 15.14 t o  15.60 

Protcctive Casing: 2.12 ft. 

hWVd: Z.60to 4.60fi. 

Interval: 2.00to 4.00ft.  

Interval: 4.60to  15.60ft. 
Median Diamder: 
Interval: 5.00to 15.14fl. 
Slots: 0.010 inches 

fl* 
B a c W  Type : Interval: o - o o t o  0.00 fi. 

WELL DEVELOPMENT 
Dafe 12/22/94 
Method Surge blocking/overpump 

Yield 2-3 gpm Purged Volume 2 2 5 gal 

COMMENllS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 

GS = Ground Surface SC = Top Screen - = Seal 

6N = Top Seek fiS = Bottom Scren = S a d  pack 

TD = Total Depth = Formation 

Additional Cornmenis: 

E€ewrtrwrtrons are feet above mean sea level 

GEOLIS Copyright ( c )  1990, Roy F. WESTON, Inc. 06/20/95 



Borehole Log Roy I;: W;eSTOiV, Inc. 

PROJECT : FT. l%ONMOUTH TOTAL DEPTH : 16.00 
SITE NAME : MAIN POST AREA 3 LOGGER : K. VALENTI 
BORING ID : MP2-MW3 DRILLING COMPANY : J. C . lPNDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : CME-55 
ASTING : 0.0000 estimated DATE STARTED 

CLASSIFICATION COLOR 

Poorly graded sand, SP LT BROWN 

Ro Senpie Recovered 

S i l t y  sand w i th  gravel, SM GRAYISH GREEN 

GRAYISH WHITE 

o amp e ecover --'---I 
Fill 
Ro Sample Recovered 

IITE TAN 

GRAYISH GREEN 

GEOLlS Copyright (r) 1990, Roy F. 'LJESTW, Inc. 

H 

INU 0.0 

NU 0.0 

NU 0.0 

NU 0.0 

NU 0.0 

NU 0.0 

NU 0.0 

COMMENTS 

F i l l .  Medium t o  f i n e  sand 

F i l l  S l i g h t  organic odor 

S % t j $ ~ ~  ragments organ1 c o f  
coar chrps. 

F i l l - w i t h  s org n i c  
debr i s  c$;~. ' s f  ya%s ~ g h t  organ1 atd.wood c 

F i l l  Organic debr i s  & 
trash. 

F i l l  w i  h 2" of  a few 
rock a 2  wood, some trash 

F i l l .  Organic 
present. r a  h%bris. 
Jater a t  Q 1  tgs. 

:i L/un e r t a j n  Dk brpwn 
s l i t  cFa i th organic 
*rYs ?YdI organic ,or 1 
lecoveF i s  saturated. 

Page: 1 of 2 



Borehole Log oy F. WESTON, I m ,  

PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 6 . 0 0  
S ITE  NAME : MAIN POST AREA 3 LOGGER : R. VALENTI 
BORING ID : -2-MW3 DRILLING COMPANY : J.C. ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : CM6-55 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 1 2 / 1 3 / 9 4  
ELEVATION : 1 0 . 9 8 0  surveyed DATE COMPLETED : 1 2 / 1 3 / 9 4  

CLASSIFICATION 

Fat clay, CH 

-ean c lay with sand, CL 

30 Sarrpie Recovered 

:I L t y  sand, SM 

lo SanpLe Recovered 

COLOR 

DK BROWN 

IK GRAY 

GEOLIS Copyright Cc) I!??U, Roy F. UESTm, Inc. 

COMMENTS 

F i  l/un ertain. Dk brpwn 
s i  It cfay i t h  organic 

organic odor 
k!~!gly~!!'saturated. 

Yi d or an1 odor Ver 
soit s i f t  ;fay maiertar. 

i p f t s i l  a d  dkgray. 
b i m i  l a r  RtRoToby t o  
)revlous spoon - more 
;and. 

'D of borehole 16' bgs. 

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. UESTON, Inc. LETHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 49 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM MUM ( F T E G S )  METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS C 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NON WEL LSE 

NON POR FRM 

MOM POR FRM 

NON POR LSE 

NA NA NA 

NA NA NA 

NON M W  LSE 

HGH WEL FRM 

LOU M W  SFT 

NON POR SFT 

MST 

MST 

MST 

MST 

N A 

N A 

SAT 

SAT 

SAT 

SAT 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. WESTON, Inc. 



Borehole bcation Data oy F. WESTON, I m .  

BOREHOLE ID : MP3-MW4 
BEGIN DATE : 01/05/95 

PROJECT NAME: FT. MONMOUTH 
EDID DATE : 01/05/95 

BOREHOLE COMPLETED IN (cO>verburden  <B>edrock)  : 0 

TOT= DEPTH : 2 3.0 0 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 12.25 
INTEAVAZ;: 0.00 ft. t o  23.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL RIG TYPE : MOBILE B - 5 7  

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

17.340 

N. COORDINATE : 0.0000 

E.  COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e S  ( N ) o :  N PEEHIT # : 29 32568 

. HOLE ARAlVDONED.. ( Y ) e s  ( N ) o :  N 
.. WELL INSTALLED. ( Y )  es (N) o : Y 

WELL CLUSTER..... ( Y ) e s  ( N ) o :  N No. OF WELLS : 0 
WELL NEST.. ...... ( Y ) e s  W o :  N N o .  OF WELLS : o 
PUMPS INSTALLED. . ( Y )  es (N) o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... (Y) es (N) o : N 
SLUG TESTS. ............. ( Y )  es (N) o: N 
PACKER TESTS. ........... (Y) es (N) o : N 
PUMPING TESTS. .......... ( Y )  es (N) o: N 

COMMGNTS : 
Latitude-North: 40 deg 18' 45.2" 
Longitude-West: 74 deg 03' 09.3" 

DEPTH 
0.00 
0.00 

GEOLIS Copyright (c) IPPO, R o y  F. WESTOW, Inc. 06/20/95 



Well Completion Summary Roy F. WESTON, Inc. 

CLIENT F T .  MONMOUTH DRZLLING FIRM J . C . ANDERSON 
SITENAME MAIN POST 3 INSPECTOR P .  THOMAS 

WELL ID MP3 -MW4 
START DATE 01/05/95 
COMPLETION DATE 0 1 / 0 5 / 9 5 

WATER LEVELS 

Protect ive Casin -L 

NOTE: Well Diagram not to Scale 

DRILLING SUMMARY 
Driller WELLINGTON REEVE 
Ddling Ffuid WATER 
Well Qpe SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Dianreter: 4.00 inch 
Qpe : PVC scH 40 

Stick Up Inner Casing: I -68 3. 

Seaf ope:  BENTONITE SLURRY 

Sand Pack Dpe : NO. I SAND MOR I E 

G?Uh S k !  : UN I FORM 
Screen Diameter: 4.00 

o p e  : PVC 

Silt l h p  Interval: 23.26 t o  23.72 
Backfir1 Qpe : 

Protective Casing: 2.36 ft. 

Interval: 0.00 t o  3.72ft. 

Interval: 3 . n t 0  6.72f t .  

Interval: 6.72 to  23.723. 
Median Diameter: 
Interval: 8 .72 to  23.26fi. 
Slots: 0.010 inches 

3. 
Interval: 0.00 t o  0.00 fi. 

W L L  DEVELOPMENT 
Date 01/12/95 
Method Bailing/overpumping 
Yield -2 !3Pm Purged Volwne 154 gal 

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

EN = Top Seal BS = Bottom Screen I&@$$ = s a d  pack 
TD = Total Depth = Formation 

Addih'onal Comments: 
Depths are measured below g r d  surface. 

Elevations are feet above mean sea level 

GEOLIS Copyright (c) 1990, Roy F. UESTOtl, fnc. 06/20/95 



Borehole Log oy 8'. 

PROJECT : FT. M O ~ ~ o U T H  TOTAL DEPTH : 23 - 0 0  

SITE NAME : MAIN POST 3 LOGGER 

BORING ID : MP3-MW4 DRILLING COMPANY : J. C. ANI)ERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : MOBILE B-57 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 0 1 / 0 5 / 9 5  

ELEVATION : 17.340 surveyed DATECOMPLETED : 0 1 / 0 5 / 9 5  

CLASSIFICATION 

S i l t y  sand, SM 

Ro Sample Recovered 

S i l t y  sand, SM 

ho Sample Recovered 

S i l t y  sand, SM 

to Sample Recovered 

Zl ty sand, SM 

lo Sample Recovered 

R l t y  sand, SM 

R l t y  sand, SM 

10 Sample Recovered 

m t y  sand, SM 

COLOR 

OLIVE GREEN 

lLIVE GREEN 

)LIVE GREEN 

)LIVE GREEN 

)LIVE GREEN 

;ROWN/OL IM GRN 

K OLIVE GREEN 

- 
E 
C 
E 
P 
c 
i - 

Sf 

SF 

FR 

FRI 

IRI 

iF' 

iF1 

- 

COMMENTS 

0-0 2' b s o s o ' l  - 
g ra is  a d  JaRt iragments 

Coarsens downward. 

F race clay/graveL 
ragments. 

'race gravel. 

;L igh t l y  p r e  flayey nd 
y s t e r  t an a ove. DE 
I l y e  green w/ t Fe co lor  
d lments .  

~ % - ~ / ~ L % . % t ! ~  found 
t  PI^ tocat Ions) 

Page: 2 of 3 



Borehole l;og Roy F. VVESTON, Irtc. 

PROJECT : E"r. MONMoU'I'H TOTAL DEPTH : 23 .oo 
SITE NAME : MAIN POST' 3 LOGGER 

BORING ID : MP3-MW4 DRILLING COMPANY : J .C.  ANDE;RSON 
NORTHING : 0.0000 estimated DRILLING R I G  : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 01/05/95 
ELEVATION : 17 -340 surveyed DATE COMPLETED : 01/05/95 

CLASSIFICATION 

S i l t y  send, SM 

10 Sample Recovered 

S i l t y  sand, SM 

40 Sanple Recovered 

$1 1 t y  sand, SH 

50 Sample Recovered 

h l t y  sand, SM 

i o  Sample Recovered 

COLOR 

K OLIVE GREEN 

K OLIVE GREEN 

K OLIVE GREEN 

K OL lVE GREEN 

K OLIVE GREEN 

06/20/95 GEOLIS Copyright Cc) 1990, Roy F. UESTOW, Im. 

COMMENTS 

Fad- r /c lay  mat i x  
$lK tr t0.SO'L, f0""d 

ocat i ons) 

j nd w c l a y  matr i  
. f ight(y more sad;. 

la t  r i s  a parant 
i s  np pe me~bk!; 

;and in  s t  ! t / c  r ay matr ix.  

; t 16: bgs. In terva 
&ve i s  wet d u r ~ n g  tow 
ide. 

Page: 2 of 3 



BORING I D  : MP3-MW4 DRILL I NG COnPAUY : J . C . ANDERSON 

CLASSIFICATION 

Silty sand, SM 

lo Sanylle Recovered 
interval Not Sampled 

COLOR 

DK OLIVE GREEN 

GEOLIS Copyright (c) 1590, Roy F. UESTON, IRC. 

COMMENTS 

ru red ' t e  val.  set 
ref? a t  3 9 1  Lgs. 

Page: 3 of 3 



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. UESTON, I n c .  LITHOLOGlCAL DATA FOR - CLIENT ID: USACZ *** PAGE: 5 0  

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  HUM NUB (FT BGSI  METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

5 NON 

0 

0 NON 

0 
0 NON 

0 

0 NON 

0 

0 N ON 

0 NON 

0 

0 N ON 

0 

0 NON 

0 

0 NON 

0 
0 NON 
0 

0 NON 

0 

0 NON 

0 
0 

MOD SFT 

MOD SFT 

MOD FRM 

MOD FRM 

MOD FRM 

MOD SFT 

MOD SFT 

MOD LSE 

MOD LSE 

MOD LSE 

MOD LSE 

MOD LSE 

MST 

MST 

KST 

MST 

MST 

MST 

VET 

UET 

WET 

SAT 

SAT 

SAT 

GEOLIS C o p y r i g h t  (c) 1990, R o y  F. UESTON, I n c .  



Borehole b c a t l n  Data Roy F. WESTUN, Inc. 

BOREHOLE I D  : MP3-MW5 
BEGIN DATE : 01/09/95 

PROJECT NAME: F T .  MONMOUTM 
END DATE : 01/09/95 

LOGGER/COMPANY : K .  VALENTI 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 16 .4 3 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #I: 12.00 
I N T E R V U :  0.00 ft. to 16.43 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
I r n E R V f f i  : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3 : 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLEX : WELLS REEVE 
DRILL RIG TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N .  COORDINATE : 0.0000 

E .  COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : 2932569 

. HOLE AEMKIONED.. ( Y ) e s  ( N ) o :  N 
WELL INSTALLED, . . (Y) es ( N )  o : Y 
WELL CLUSTER. . , . . ( Y )  es ( N )  o : N No.  OF WELLS : 0 
WELL NEST ........ ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
PUMPS INSTALLED. . (Y) es ( N )  o : N TYPE 

PURGE : 
SAMPLE : 

BOREXOLE TESTXNG 
BOREHOLE GEOPHYSICS. , . , . ( Y )  es ( N )  o : N 

............. SLUG TESTS.  (Y) es (N) o : N 
........... PACKER TESTS.  ( Y )  es ( N )  o : N 

PUMPING TESTS. .  ......... ( Y ) e s  ( N ) o :  N 

DEPTH 
0.00 
0.00 

COMMENTS : 
Moved location due to high tension subsurface lines 
directly beneath original location. Latitude-North: 40 deg 
1%' 45.8n/Longitude-West: 74 deg 03' 14.6" 

GEOLlS Copyright ( c )  IWO, Roy F. WESTON, Inc. 06/20/95 



Well Completion Summary Roy Is: WESTON, Inc. 

CLIENT FT. MONMOUTH DRLLLING FlRM J . C . ANDERSON 
SITE NAME MAIN POST 3 INSPECrOR K. VALENTI 

WELL ID M P 3  -MW5 
START DATE 01/09/95 
COMPLEl7ONDATE 01/09/95 

WATER LEVELS 

NOTE: WeU Dhgtvun not to Scale 

DRILLING SUMMARY 
M l e r  WELLI~~GTON REEVES 
Drilling Ruid WATER 
Well Zjpe SINGLE C A S E D  SCREENED 

WELL. DESIGN CONSTRUCTION 

Casing #I Diameter: 4.00 inch Intewal: 0.00 t o  16.00 ft. 
o p e  : PVC SCH 40 

Stick Up Inner Casing: 2 .Oz ft. Rotective Casing: 2. I 4 ft. 

Casing Grout: PORTLAND CEMENT ImWvd: 0.00 to  2.43ft. 

Seal ope: BENTON I TE Interval: 2.43 t o  4.43 ft. 

Sand Pack Zjpe : #I HOR r E Interval: 4.43to 16.43ft. 
Gmin Size : UN I FORM Median Dinmeter: 

Screen Diametec 4.00 Interval: 6.43to 15.97ft. 
p : PVC Slots: 0.010 inches 

SiltlhpInterval: 15.97 t o  16.43 ft. 
Backfill ljpe : Interval: 0.00 t o  0.00 fi. 

WELL DEVELOPMENT 
Date 01/12/95 
Method Bail ing/overpumping 

Yield -5 gPm Purged Volume 7 0 gal  

COMMENZS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seat 

BN = T a p  Seal BS = Bottom Screen %%%% = Sand Pack 
TD = Total Depth = F o m t i o n  

Additional Comments: 

- 

Elevations are feet above mean sea level 

GEOLIS Copyright (c)  1990, Roy F. \JESTON, Inc. 06/20/95 



Borehole Log Roy F= WES 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 16.43 
SITE NAME : MAIN POST 3 LOGGER : K. VALENTI 
BORING ID : MP3-MW5 DRILLING COMPANY : 3. C .  ANDERSON 
NORTHING : 0.0000 estimated DRILLING RIG : CME-55 
EASTlNG : 0.0000 estimated DATE STARTED : 01/09/95 
ELEVATION : 11 . 2 8 0  surveyed DATE COMPLETED : 01/09/95 

CLASSIFICATION 

S i l t y  sand, St4 

No Sample Recovered 

S i l t y  sand with gravel, SP 

Ro Sample Recovered 

Ro SanpIe Recovered 

Ro Sample Recovered 

S i l t y  sand wi th gravel, 

Ro SanpLe Recovered 

Ro Sample Recovered 

COLOR 

ILACK 

GEOLlS Copyright (c) 1990, Roy F. UESTOM, Inc. 

COMMENTS 

Inc r t a i n /F i  ( 7  Black ;OFT ~ t r o l e u n  - ver &duct t r i h t  odor. 

ipoon a wet u o 
emova! from boCleAo~ e. 

ipoon wa?, wet. Cut 'ngs 
!et s t  - F I ~  
.ons~sted o P f i l m  ( or  
:amera]. 

ill Fi lmcomin 
t t in  s Ver s?i$tas 

&r 09 fxtroYeun 
~roducts. 



Borehole Log Roy F. FYESTOhf, Inc. 

PROJECT : FT. MONI%)m TOTAL DEPTH : 16.43  

SITE NAME : M A I N  POST 3 LOGGER : K. VALENTI 
BORING I D  : MP3-MW5 DRILLING COMPANY : J .C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : CME-55 

EASTING : 0.0000 estimated DATE STARTED : 01/09/95 

ELEVATION : 11 - 2 8 0  surveyed DATECOMPLETED : 01/09/95 

CLASSIFICATION 

No Sample Recovered 

S i l t y  sand with gravel, !3f 

Ro Sample Recovered 

klast ic s i l t ,  MH 

ko Sample Recovered 

Interval Not Sampled 

CEOLIS Copyright ( c )  1990, Roy F. KSTOII, Inc. 

COMMENTS 

Jsed 3" SP Same 1 ' th 
as in tervaf . f rm 8-8.4;  
XIS. 

3" sps. Set well at  i89Y bgs. 

Page: 2 of 2 



DATE: 06/20/95 **** Roy  F. WESTON, Inc. LITHOLOGICAL DATA FOR - CLlENT ID: USACZ *** PAGE: 51 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S IZE  GRAVEL S IZE  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I0 MUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

10 0 LOW POR SFT 

0 0 

0 0 NON POR LSE 

0 0 
0 0 

0 0 
0 0 NON POR LSE 

0 0 
0 0 

5 0 LOW POR LSE 

0 0 

35 0 HGH WEL FRM 

0 0 
0 0 

MST 

MST 

SAT 

SAT 

SAT 

GEOLIS C o p y r i g h t  ( c )  1990, Ray F. VESTQY, Inc. 



Borehob Location Data Roy F. VVESTON, Inc. 

BOREHOLE ID : MP3-MW6 
BEGIN DATE : 01/11/95 

PROJECT NAME: FT. MONMOUTH 
END DATE : 01/11/95 

I 
LOGGER/COMPANY : K .  VALENTI 

BOREHOLE COMPLETED I N  (< O>verburden  <B>edrock)  : 0 

TOTAL DEPTH : 15 . 0 0 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMEJ'TER #1: 12.00 
INIFERVAL: 0.00 ft. to 15.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2 : 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3 : 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME 

ESTIMATED 
SURFACE 
ELEVATION : 0 .OOO 

SURVEYED 

10.250 

W .  COORDINATE : 0.0000 

E. COORDINATE : 0.0000 

WELL PERMIT.. .,.. ( Y ) ~ s  ( N O :  N PERMIT # : N J  29 32570 

. HOLE ABANDONED.. (Y)c?S ( N ) o :  N 
.. WELL INSTALLED. ( Y )  es  (N) o : Y 

..... WELL CLUSTER ( Y ) e s  ( N ) o :  N No. OF WELLS : 0 
W L L  NEST.,.  ..... ( Y ) e s  ( N ) o :  N No. OF HELLS : 0 
PUMPS INSTALLED. . ( Y )  es (N)  o : N TYPE DEPTH 

PURGE : 0.00 
SAMPLE : 0.00 

B0RE:HOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N)  o : N 
SLUG TESTS, ............. (Y) es (N)  o: N 
PAC= TESTS. ........... ( Y )  es (N) o : N 
PUMPING TESTS.. ......... ( Y J e s  ( N ) o :  N 

C O ~ S  : 
No sampling, only installed well. Latitude-North: 40 deg 18' 

48.411/Longitude-West: 74 deg 03' 06.911. 

;EOLIS Copyright (c)  1990, Roy F. UESTON, Inc. 06/20/95 



Well Completion Summary Roy F. WSTON,  Inc. 

FT. MONMOUTH DRILLING FIRM J . C . ANDERSON 
SITE NAME MAIN POST 3 INSPECTOR K. VALENTI 

WELL ID MP3 -MW6 
START DATE 01/11/95 
COMPLElTON DATE 0 1 / 11 / 9 5 

Protective Casin 
I 

NOTE: We@ Diagnrm not to S d e  

WATER LEVELS 

DRlLLING SUMMARY 
Driller WELLS REEVE 
Drilling Fluid WATER 
Wefl o p e  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 4 .OO inch Intend: 0.00 t o  15.00ft. 

D P ~  : 

Stick Up Inner Casing: 2. I 7 3. Proteclive Casing: 2.36 fi. 

Casing Grout: PORTLAND CEMENT zIl&?~#.l: 0.00to  1.33ft. 

Seal l)pe: BENTONITE Interval: 1.33to 3.33ft.  

Sand Pack l jpe  : #I MOR I E Interval: 3.33to 15.33fi. 
Gmin Sixe : UNI FORM MedZan Diameter: 

Screen Diameter: 4.00 Interval: 5.33to  14.87ft. 
Dpe : PVC Slots: 0.01 o inches 

SiltlZvrpInted: 14.87to 15.33 fi. 
Bacl$ff  ope : Interval: o.00t0 0.00 ft. 

WELL DEVELOPMENT 
Date 01/18/95 
Metihod Surge blocking/overpump 
Yield c.5 gpm Purged Vdume 45 gal  

COMMENTS 
TC = Top of Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen - = Seal 
BN = Top Seal BS = Bottom Screen = Sand Pack 

TD = To ta l  Depth = Formation 

Additional Comments: 

Elevatt'ons are feet above mean sea level 

GEOLIS Copyright (c) 1990, Roy F. UESTW, Inc. 06/20/95 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 15.00 
S I T E  NAME : MAIN POST 3 LOGGER : K. VALENTI 
BORING I D  : MP3-MW6 D R I L L I N G  COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : CMEj: 

EASTING : 0.0000 estimated DATE STARTED : 01/11/95 
ELEVATION : 10.250 eurveyed DATE COMPLETED : 01/11/95 

C~SIFICATION 

o t  C l a s s i f i e d  - I n c o r n p l e  
e D a t a  

o S a n p l e  R e c o v e r e d  

0 S a m p l e  R e c o v e r e d  

o S a m p l e  R e c o v e r e d  

COLOR 

BLACK 

BRWN TO BLACK 

1REEN 

;REEN 

COMMENTS 

F i 1 1 3" PS u s e d .  
o r a n g e  (ft F e  t i n i n g  
U a t e r  l e v e l  a t  8 ~ & ~ ~  bgs. 

F i l l .  

Page: 1 of 2 GEOLIS C o p y r i g h t  (c) 1990. Roy F. WESf0l3. Inc. 



Borehole Log Roy F. WSTON,  h e .  

SITE NAME : MAIN POST 3 LOGGER : K. VALENTI 
BORING I D  : MP3-kW6 DRILLING COMPANY : J . C .  ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : C.xE 

DATE STARTED 

CLASSIFICATION 

S i l t y  sand, SM 

Ro Sample Recovered 

S i l t y  sand, SM 

Ro Sample Recovered 

lntervai Not Sampled 

COLOR 

GREEN 

GREEN 

GEOLIS Copyright (c) 1990, Roy F. WfSTDH, Inc. 

COMMENTS 

4uger to 15' set  well. 

Lugered interval. 

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. UESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 5 2  

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUN (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

t 1 0.00 0.40 SPS 

1 2 0.40 2.00 SPS 

2 1 2.00 4.00 SPS 

3 1 4.00 6.00 SPS 

4 1 6.00 7.00 SPS 

4 2 7.00 8.00 SPS 

5 1 8.00 10.00 SPS 

6 1 10.00 10.60 SPS 

6 2 10.60 72-00 SPS 

7 1 12.00 13.00 SPS 

7 2 13.00 74.00 SPS 

8 1 14.00 15.00 NS 

90 1 0 0 0 0  NA NA LSE NA 

0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  

10 50 40 0 0 NON POR FRM WET 

0 0 0 0 0  
0 50 35 15 0 LOU MOD SFT SAT 

0 50 50 0 0 LOU MOD LSE WET 

0 0 0 0 0  
0 MF 7 5  25 0 0 LOU MOD FRH UET 

0 0 0 0 0  
0 0 0 0 0  

GEOLlS C o p y r i g h t  ( c )  1990, R o y  F. WESTON, Inc. 



Borehole Location Data 

BOREHOLE I D  : MP4 -MW7 
BEGIN DATE : 12/14/94 

PROJECT NAME: FT. MONMOUTH 
END DATE : 12/14/94 

LOGGER/COMPAA~Y : P. THOMAS 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 16.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #1: 12.25 
INTERVAL: 0.00 ft. to 16.00 Et. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL  R I G  TYPE : CME-55 

ESTIMA T m  
SURFACE 
ELEVATION : 0.000 

N, COORRINATE : 0.0000 

E.  COORDINATE : 0.0000 

WELL PERMIT..  .... ( Y ) e s  ( N ) o :  N PERMIT # : N J  029 32571 

HOLE ABANDONED.. . ( Y ) e s  ( N ) o :  N 
WLL INSTALLED. .. ( Y )  es ( N )  o : Y 
WELL CLUSTER. .... (Y) es ( N )  o : N N o .  OF WELLS : 0 
WELL NEST . .  ...... ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es ( N )  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... (Y) es ( N )  o: N 
SLUG T E S T S .  ............. ( Y )  es (N) o : N 
PACKER T E S T S . .  .......... (Y)E?s ( N ) o :  N 
PUMPING T E S T S . .  ......... ( Y ) e s  ( N ) o :  N 

COMMENTS : 
Latitude-North: 40 deg 17' 55.3" 
Longitude-West: 74 deg 04' 54.5" 

DEPTH 
0.00 
0. oa 

GEOLIS Copyright Cc) 1990, Roy F .  WESTOX, Inc. 06/20/95 



Well Completion Summary Roy F. WESTON, Inc. 

CLIENT FT. MONMOUTH DRZLLING FIRM J . C . ANDERSON 
SITE NAME MAIN POST AREA 4 INSPECTOR P .  THOMAS 

WELL ID MP4 -MW7 
START DATE 12/14/94 
COMPLETION DATE 1 2  / 14 / 9 4 

WATER LEVELS 

Protect ive Casin " 

NOTE: WeU Diagmm not to Scale 

DRILLING SUMMARY 
hil ler STEVE BURGER 
Drilling Fluid NONE 
Well o p e  SINGLE CASED SCREENED 

- - 

WELL DESIGN CONSTRUCTION 

Casing #1 Diameter: 4 -00 inch 
: PVC SCH 40 

Stick Up Inner Casing: 1.92 ft. 

Cadng GlVI4t: CEMT/BENT 

Seal ope: BENTONITE SLURRY 

Sand Pack l jpe  : NO. 1 
Grain Size : UN I F ~ R M  

Screen Diameter: 4.00 
Qpe : PVC 

Interval: 0.00 to  6 . 0 1 j k  

mtective Casing: 2.33 ft. 

Interval: 0.oOto 1.OOft. 

Interval: 1.51 t o  4.01 ft. 

Interval: 4.01 t o  16.01ft. 
Medkn DMmeter: 
Interval: 6.01 to  15.55ft. 
Slots: 0.010 inches 

Silt?hpIntervd: 11555 t o  16.01 ft. 
Buckfill ope : Intend: O.ooto 0.00 ft. 

-- 

WELL DEVELOPMENT 
Date 12/22/94 
Method S u r g e  block/overpumping 
Yield -4 gPm Purged Volume 400 gal 

COMMENXS 
TC = Top of Casing SP = Top S a d  Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottom Screen &&%%$. = Send Pack 
TD = Tota l  Depth = Formation 

Additional Comments: 
Depths a re  measured betow ground surface. 

Elevations are feet above mean sea level 

GEOLIS Copyright (c) 1590, Roy F. UESTON. Inc. 06/20/95 



Borehole Log Roy F. W S T O N ,  Irtc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 6 . 0 0  
SITE NAME : MAIN POST ARgA 4 LOGGER : P. THOMAS 
BORING I D  : MP4-MW7 DRILLING COMPANY : LJ. C . ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : c%E-55 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 1 2 / 1 4 / 9 4  
ELEVATION : 14 .83 0 surveyed DATECOMPLETED E 1 2 / 1 4 / 9 4  

Sandy s i l t ,  ML 

9 r y r a  ed sand w i th  L f t j  sg-sil 

Ro Sample Recovered 

9 r y r a  ed sand w i th  L ~ t j  sg-s,d 

Si 1 t y  sand, SM 

Ro Sample Recovered 

S i l t y  sand, SM 

Ro Sanple Recovered 
51 l t y  sand, SM 

COLOR 

DK BROWN 

BROUN- RED 

PALE BROUN 

ORANGE BROWN 

OLIVE BROWN 

OLIVE & IRW BR 

OLIVE & FE BROU 

DLlVE BROWN 

06/20/95 GEOLIS Copyright Cc) 19W, Roy F. UESTOH, Inc. 

INU 0.0 

INU 0.0 

INU 0.0 

INU 0.1 

NU 0.0 

NU 1.0 

NU 3.0 

COMMENTS 

Topsoi 1. 

?and aminae. w i t h  s i l t / c l a y  

s -8.b t 
g 69s. avel laminae 

-. 

T and w i t h  s i  
am1 na 

I 

t o  0.5 feet  

l t / c l a y  

Page: 1 of 2 



Borehole Log Roy I? WBTON, Znc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 16.00 

SITE NAME : MAIN POST 4 LOGGER : P. THOMAS 
BORING I D  : MP4-MW7 DR I LLlNG COMPANY : J . C . ANDERSON 
NORTHING : 0.0000 estimated DRILLING RIG : CM6-55 
EASTING : 0.0000 estimated DATE STARTED : 12/14/94 
ELEVATION : 14.830 surveyed DATE COMPLETED : 12/14/94 

CLASSIFICATION 

S i l t y  sand, SH 

l o  Sample Recove red  

:I l t y  sand, SM 

h i t y  sand, SM 

30 Sample Recove red  

COLOR 

)LIVE BROWN 

)LIVE BRWN 

iT. BRN/OLV BRI 

IL IVE BRN/FE 6F 

GEOLIS C o p y r i g h t  (c) 1990, R o y  F. UESTON, Inc. 

Z 
W 

INU 3.0 

INU 1.0 

INU 1.0 

NU 5.0 

S l g a v e l  Laminae -8.b Lgs. 

: oa rsen ing  downward 
seguencp . i n t0  n e x t  s p o o n  
In e r v e  

j e t  w e l l  15.5' bgs. 

1 Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. UESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID: USACZ *** PAGE: 55 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

CUELL I D  NUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

FM 

MF 

M F 

M F 

MF 

M F 

MF 

MF 

MF 

MFC 

MCF 

NON 

N A 

N A 

NON 

NON 

NON 

NON 

NON 

NON 

NOH 

N A 

N A 

WEL 

WE L 

WEL 

MOD 

MOD 

MOD 

MOD 

M w 
POR 

MOD 

SFT 

LSE 

LSE 

SFT 

SFT 

LSE 

SFT 

SFT 

SFT 

LSE 

LSE 

MST 

MST 

MST 

MST 

MST 

WET 

SAT 

SAT 

SAT 

SAT 

SAT 

GEOLIS C o p y r i g h t  (c )  1990, R o y  F. VESTON, Inc. 



Borehok Location Data Roy F. IYESTON, Inc. 

PROJECT NAME: FT. MONMOUTH 
BEGIN DATE : 12/13/94 END DATE : 12/13/94 

LOGGER/COMPANY : P. THOMAS 

BOREHOLE COMPLETED IN ( < O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 19.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #1: 12 - 2  5 
INTeRVAL: 0.00 ft. to 19.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2: 
1NITmvAL:  
Ml3THOD : FLUID : 

BOREHOLE D I ~ ~  #3: 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL R I G  TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

9.020 

N. COORDINATE : 0.0000 

E .  COORDINATE : 0,0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32572 

.. HOLE ABANDONED. (Y) es (N)  o : N 
WELL INSTALLED. .. ( Y )  es (N)  o: Y 
WELL CLUSTER ..... ( Y ) e s  ( N ) o :  N No .  OF WELLS : 0 
WELL NEST. ....... (Y) es (N)  o: N No.  OF WEI;LS : 0 
PUMPS INSTRLLED. . ( Y )  es (N) o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N)  o : N 
SLUG TESTS .  ............. ( Y )  es (N)  o:  N 
PACKER TESTS . .  .......... (Y )es  ( N ) o :  N 
PUMPING TESTS .  .......... ( Y )  es (N)  o : N 

c o r n s  : 
Latitude-North: 40 deg 18' 42.8" 
Longitude-West: 74 deg 03' 02.9" 

DEPTH 
0.00 
0.00 

GEOLIS Copyright Cc) 1990, Roy F .  MESTOM, Inc. 06/20 /95  



Well Completion Summary Roy F. !VESTON, Iac. 

FT. MONMOUTH DRILLING ElRM J . C . ANDERSON 
SZTENAME MAIN POST AREA 4 INSPECTOR P. THOMAS 

WELL ID MP4 -MW8 
START DATE 12/13/94 
COMPLETlONDATE 12/13/94 

WATER LEVELS 

Protect ive Casin I l 2  

NOTE: W d  Diagram not to Scale 

DRILLING SUMMARY 
Driller STEVE BURGER 
Drilling Pluid NONE 
wd 5~ SINGLE CASED SCREENED 

W E U  DESIGN CONSTRUCTlOlV 

Casing #I Diameter: 4 .OO inch 
5 p e :  

Stick Up Inner Casing: I ,156 3. 

Casing Grout= CEMTIBENT 

Seal Qpe: BENTONITE SLURRY 

Sand Pack rLpe : No. 1 MoR I E 

G m f  Size : UNIFORM 

Screen Diameter: 4 .OO 

Ope:  PVC 

Interval: 0 - o o t o  3.64ft. 

Protective Casing: 2 -03 3. 

Interval: 0.00 t o  0.20 fl. 

Z ~ I V f f . :  0.20 t0  1 . 6 6 3 .  

Interval: 1.64 to  19.00ft. 

Median Dianeter: 
I n t e d :  3.66 t o  18.18fC. 

Slots: 0.010 inches 

ft. 
I n l e d :  o.oo to  0.00 j-t. 

WELL DEVELOPMENT 
Date 12/20/94 
Methud Surge block/ovearpumping 
Yield 1 SPm Pwged Volume 9 0 gal 

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 

GS = G r o d  Surface SC = Top Screen - = Seal 
BN = Top Seal BS = Bottom Screen $ssg& = sand pack 

TD = Tota l  Depth = Format ion 

Additional Comments: 
Depths a re  measured below ground surface. 

Elevations are feet above mean sea level 

GEOLIS Copyright ( c )  1990, Roy F. UESTON, Inc. 06/20/95 



Borehole Log , Roy F. W S T O N ,  h c .  

PROJECT : FT. MOBlMoUTH TOTAL DEPTH : 19 .oo 
SITE NAME : MAIN POST AREA 4 LOGGER : P. T'I-IoBTAS 

BORING ID : MP4-MW8 DRILLING COMPANY : J. C.  AM)ERSON 

NORTHING : 0.0000 estimated DRILLING R I G  : ONE-55 
EASTING : 0 -0000 estimated DATE STARTED : 12/13/94 
ELEVATION : 9 -020 surveyed DATECOMPLETED : 12/13/94 

Organic so i l ,  OL/OH 

No Sample Recovered 

S i l t  with sand, HL 

Ro Sample Recovered 

mt with sand, HL 

Dell-graded gravel, GW 
Ro Sample Recovered 

oor y- raded gravel with 
!and! G? 

Ro Sample Recovered 

ro  Sample Recovered 

h l t y  gravel wi th sand, d 

COLOR 

BROUN 

RED BROWN 

I K  BRN/GRN BRN 

06/20/95 GEOLIS Copyright t c l  1990, Roy F. IIESTON, Inc. 

i3 
E' 
2 
E 

SF7 

SFT 

SFT 

L SE 

LSE 

COMMENTS 

$opsoiL grass roots/plant 
ragments. 

ars t o  be f ' l  
f r a g m  t s  f - {  if bgs !%- roug! drv, ing. 

Appears t o  be f i l l .  Plant 
roo t  fragments. 

F i l l ?  

Jncertain - f i l l ?  

j tough rom above 
Intervafs.  

I Page: 1 of 2 



Borehole Log Roy F* lVESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 9 . 0 0  
SITE NAME : MAIN POST AREA 4 LOGGER : P. THOMAS 
BORINGID : MP4-MW8 DRILLING COMPANY : J . C . ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : CME-55 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 12/13/94 
ELEVATloN : 9 . 0 2 0  surveyed DATE COMPLETED : 12/13/94 

CLASSIFICATION 

S i l t y  gravel w i th  sand, GM 

brganic s o i l ,  OL/OH 

ko Sample Recovered 
brganic sol 1, OL/OH 

Sandy s i l t ,  ML 

bel l-graded gravel. GW 

S i l t y  sand, SM 

Ro Sample Recovered 

I n t e r v a l  Not Sampled 

COLOR 

BROWN 

BROWN 

BROWN 

GRAY 

LT GREEN 

GRAY 

i? 
0 

B 
13 
UI - 

SFT 

SFT 

iFT 

.SE 

SE 

iFT 

COMMENTS 

'Lant/grass/root fragment 

ears t o  be crushed 
%mete. 

n te rv  not a led - 
,et weft a t  181Tgs. 

Page: 2 of 2 06/20/95 GEOLIS Copyright (cl 1990, Roy F. WESTON, Inc. 



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. UESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT ID :  USACZ *** PAGE: 5 6  

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLlNG S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/UELL I D  NUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PC1 PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

SPS 0 
SPS 0 
SPS 5 
SPS 0 

SPS F 5 
SPS MCF 90 
SPS 0 
SPS MFC 8 0  

SPS 0 
SPS 0 
SPS MFC 45 
SPS 0 

SPS 0 
SP S 0 
SPS 0 
SPS 0 

SPS 0 

SPS MCF 90 

SPS 0 
SPS F 10 

SPS 0 

NS 0 

MCF 

NO# NA SFT HST 

NON POR SFT MST 

NON MOO SFT MST 

NA POR LSE DRY 

NA MOD LSE SAT 

RON POR SFT MST 

NON POR SFT MST 

LOU MOD SFT MST 

NOH MOD LSE WET 

NA POR LSE SAT 

NON MOO SFT SAT 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. UESTON, Inc. 



Borehole Location Data Roy F. TON, Inc. 

BOREHOLE ID : M P 4  -MW9 
BEGIN DATE : 1 2 / 1 3 / 9 4  

PROJECT N W :  FT. MONMOUTH 
END DATE : 12/13/94 

BOREHOLE COMPLETED I N  (cO>verburden c B > e d r o c k )  : 0 

TOTAL DEPTH : 24.0 0 DEPTH TO BEDROCK : 0-0 0 

BOREHOLE DIAMETER #1: 12 .2 5 
INTERVAL: 0.00 ft. to 24.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2 : 2.0 0 
INTERVAL: 22.00 ft. to 24.00 ft. BGS 
METHOD : S P L I T  SPOON SAMPLER FLUID : NONE 

BOREHOLE DIAMETER #3: 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : STEVE BURGER 
DRILL RIG TYPE : CME- 55 

ESTIrnTED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

7.770 

N .  COORDINATE : 0.0000 

E .  COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32573 

HOLE ABANDONED. .. ( Y )  es ( N )  o : N 
WELL INSTULED ... ( Y )  es ( N )  o : Y 
WELL CLUSTER ..... ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
W L L  NEST. ....... ( Y )  es (N) o :  N No.  OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es ( N )  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
. BOREHOLE GBOPHYSICS ..... (Y) es (N) o : N 

SLUG TESTS. ............. ( Y )  es (N)  o : N 
PACKER TESTS. ........... ( Y )  es (N) o :  N 
PUMPING TESTS.  .......... ( Y )  es (N) o : N 

COMMENTS : 
Latitude-North: 40 deg 18' 44.7" 
Longitude-West: 74 deg 03' 02.6" 

DEPTH 
0.00 
0.00 

GEOLIS Copyright (c)  1990, Roy F, UESTW, inc. 



Well Completion Summary Roy F. WESTON, Inc. 

SITE NAME M A I N  POST AREA 4 INSPECTOR P, THOMAS 

WELL ID MP4 -MW9 
START DATE 12/13/94 
COMPLETION DATE 12 / 1 3  /9 4 

WATER LEVELS 

CLIENT F T .  MONMOUTH DRLLLING FlRM J . C . ANDERSON I 

I 
Protective Casin " 

NOTE: Well Diagmm not to Scale 

DRILLING SUMMARY 
DriCer STEVE BURGER 
DdlingRuid NONE 
Well o p e  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Dicrmetec 4.00 inch 
o p e  : PVC SCH 40 

Stick Up Inner Casing: 1.92 st. 

Casing &Out: CEMT/BENl 

Seal Qpe: BENTONITE SLURRY 

Sand Pack o p e  : NO. 1 
Gmin Size : UN I FORM 

Screen Diameter: 4.00 
o p e  : PVC 

Protective Casingt 2.14 ft. 

Intend: 0.00 to  3.19 ft. 

Interval: 5.69 to 24.00 ft. 
Median Diameter: 
Interval: 7.69to 22.23ft. 
Slots: 0.010 inches 

Silt Tmp In&rval: 22 -23 t o  22.69 fl, 
Backfill Qpe : NO. 1 SAND Interval: 22-69 t o  24.00 fC. 

W E U  DEVELOPMENT 
Date 12/20/94 
Method Surge block/overpumping 

Yield 5 gPm A-vgedVolunte 550  g a l  

COMMENTS 
TC = Top of Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

EN = Top Seal BS = Bottom Screen gTg{$& = sand pack 
TD = Total Depth = Formation 

AddWnal Comments: 
Depths are measured below ground surface. Purge volune not 

measured. 

Elevations are feet above mean sea level 

GEOLIS Copyright ( c )  1990, Roy F, WESTON, Inc. 06/20/95 



Borehole LA)g 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 24 - 0 0  
SITE NAME : MAIN POST AREZi 4 LOGGER : P. THOMAS 
BORING I D  : MP4-MW9 DRILLING COMPANY : J.C. ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : CM6-55 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 12/13/94 
ELEVATION : 7 - 7 7 0  surveyed DATE COMPLETED : 12/13/94 

CLASSIFICATION 

S i l t  w i th  s a d ,  ML 

130 Sample Recovered 

31 L ty  sand n i  t h  gravel, 

F(o Sanple Recovered 

Ro Sample Recovered 

I n t e r v a l  Not Sampled 

Sandy s i  k t ,  ML 

Rot C lass i t l ed  - l n c ~ l p l e  
t e  Data 

Sandy s i l t ,  ML 

S i l t  n r t h  send, ML 

COLOR 

BROWN 

BROWN 

;REEN GRAY 

lR0WN 

;RAY 

IK GRAY 

5 
HNU 0.0 

{NU 0.0 

NU 0.0 

NU 0.0 

NU 0.0 

WU 0.0 

COMMENTS 

2-2 2 (same L'thology as 
above in te rva l ) .  

10 /5" SpLi t spoon 
reyusal; no recovery. 

Ikass . r;oots[fragments 
roug out in terva l .  

i i l t  organic. 

Page: 1 of 3 



Borehole Log Roy F. WESTON, k c .  

PROJECT : FT. MON'klOU'I'H 
SITE NAME : MAIN POST 4 
BORING ID : MP4-MW9 
NORTHING : 0 . 0 0 0 0  e s t i m a t e d  
EASTING : 0 . 0 0 0 0  e s t i m a t e d  

ELEVATION : 7 . 7 7 0  surveyed 

TOTAL DEPTH : 2 4  .OO 

LOGGER : P .  THOMAS 
DRILLING COMPANY : J .  C .  ANDERSON 
DRILLING RIG : a a - 5 5  
DATE STARTED : 1 2 / 1 3 / 9 4  
DATE COMPLETED : 1 2  / 1 3  / 9 4  

CLASSIFICATION 

S i l t  with sand, ML 

'Ro Sample Recovered 

E l a s t i c  s i l t .  MH 

$1 l t y  gravel with sand, GA 

No Sample Recovered 

5 L ~ Y  sand, SH 

S i l t  with sand, ML 

No Sample Recovered 

ho Sample Recovered 

S i l t y  sand, SM 

COLOR 

DK GRAY 

GRAY 

GRAY 

GRAY 

BROWN 

GRAY GREEN 

FOREST GREEN 

GEOLIS Copyright Cc) 1990, Ray F. KSTON, Inc. 

COMMENTS 

! i s t  t o  wet with more 
,fay. 

1 -7 16.8 tj me as 16-16.4 
k e  c s s i f t  a ars t o  
,e sof ter ,  . possf%Ty due 
:O sat, moisture content. 

!' ntervafs. sat  
Lough from above 

1 Page: 2 of 3 



Borehole Log 

PROJECT : FT. MONMouTH 
S I T E  NAME : MAIN POST AREA 4 
BORING I D  : MP4-M"9 

NORTHING : 0 .0000  estimated 
EASTING : 0.0000 estimated 
ELEVATION : 7 .770  surveyed 

TOTAL DEPTH : 24 - 0 0  
LOGGER : P. TH0KA.s 
D R I L L I N G  COMPANY : J.C. ANDERSON 
D R I L L I N G  R I G  : CME-55 
DATE STARTED : 12/13 /94  
DATECOMPLETED : 12/13/94 

CLASSIFICATION 

i l t y  sand, SM 

o Sample  R e c o v e r e d  

andy s i l t ,  ML 

o Sample  R e c o v e r e d  

COLOR 

FOREST GREEN 

FOREST GREEN 

COMMENTS 

c t ;  SAT in  ( F $ : n ~ ~ ~ m  S. ~ 6 =  8 21 t 

Page: 3 of 3 GEDLIS Copyright (c) 1990, R o y  F. WESTOW, Inc. 



DATE: 06/20/95 **** R o y  F. UESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT I D :  USAC2 *** PAGE: 5 8  

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM HUM ( F T  BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

F 5 

0 
FM 35 

0 
0 
0 
0 
0 
0 
0 
0 
0 

MFC 45 
0 

FM 10 
0 
0 
0 

0 
0 
0 
0 
0 
0 

F 

MC F 

FM 

F 

F 

F 

F 

MFC 

FM 

F 

MFC 

MF 

MF 

3 5  NON 

0 
0 N A 

0 
0 
0 
0 LOU 

60 NA 

10 LOU 

10 LOW 

0 
0 HGH 

0 N A 

0 
0 LOU 

40 LOU 

0 
0 NON 

0 
0 

0 N A 

0 
0 LOU 

0 

MOD SFT 

POR LSE 

MOD LSE 

POR SFT 

MOD SFT 

MOD SFT 

MOD SFT 

POR NA 

PDR SFT 

POR SFT 

MOD LSE 

WEL LSE 

WEL SFT 

MST 

DRY 

SAT 

MST . 

MST 

MST 

MST 

SAT 

SAT 

UE T 

MST 

MST 

SAT 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. WESTON, Inc. 



BOREHOLE I D  : MP5 -MW10 
BEGINDATE : 12/14/94 

PROJECT N M :  FT. MONMOUTH 
END DATE : 12/14/94 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 16.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETEX #1: 12.2 5 
INZ%RVAL: 0.00 ft. t o  16.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INT61RV.L : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON, INC. 
DRILLER : STEVE BURGER 
DRILL R I G  TYPE : MOBILE B - 5 7  

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

5 .I30 

N. COORDINATE : 0.0000 

33. COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32574 

HOLE ABANDONED, . . ( Y )  es ( N )  o : N 
WELL INSTALLED. .. ( Y )  es ( N )  o : Y 
WELL CLUSTER. .... ( Y ) e s  ( N ) o :  N No.  OF WELLS : 0 
WELL NEST. ....... (Y) es ( N )  o: N No .  OF m L L S  : 0 
PUMPS INSTALLED. . ( Y )  es (N) o: N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es ( N )  o: N 
SLUG TESTS. ............. (Y) es ( N )  o : N 
PACKER TESTS. .  .......... ( Y ) e s  ( N ) o :  N 
PUMPING TESTS .  .......... ( Y )  es ( N )  o : N 

c o r n s  : 
Latitude-North: 40 deg 18' 48.6" 
Longitude-West: 74 deg 03' 03.7" 

DEPTH 
0.00 
0.00 

GEOLIS Copyright (c) $990, Roy F. UESTON, Inc. 06/20/95 



Well Completion Summary Roy F. WESTON, Inc. 

CLIENT FT. MONMOUTH DRILLING FIRM J . C . ANDERSON 
SITENAME MAIN POST AREA 5 INSPECTOR P .  T H O m  

WELL ID MP5-MW10 
START DATE 12/14/94 
COMPLETION DATE 12 / 14  / 9 4 

WATER LEVELS 

Protective Casin I 2  

NOTE: Wdl Diagram not to Scale 

DRILLING SUMMARY 
Driller STEVE BURGER 
Drilling Fluid NONE 
Well Type SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

C d g  #I Diameter: 4.00 inch 
Type : pvc SCH 40 

Stick Up Inner Casing: I .  78 ft. 

Casing GIWl&: CEMT/BENT 

seal ope:  BENTONITE SLURRY 

S a d  Pack Type : NO. 1 MOR I E 

G& Skt? : UNI FORM 

Screen Diameter: 4.00 

ape : PVC 

SiltTnrpIntcrval: 14.54 t o  15.00 

Lkckfll Type : 

Interval: 0.oo to  5.00%. 

Protective Casing: 2.40 ft. 

Interval: 0.8oto 3 . 0 0 j k  

Interval: 3.00 to  15.00%. 

Median Diameter: 
Interval: 5.00to 14.54jk 

Slots: 0.010 inches 

WELL DEVELOPMENT 
Z h k  12/14/94 
Method Surge blocking, bailing 
Yield 5 gPm Purged V o h e  

COMMENTS 
TC = Top of Casing SP = Top Sand Pack = Grout 

GS = Ground Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottam Screen = Sand Pack 
TD = T o t a l  Depth = Formation 

Additr'onal Comments: 
Depths are measured below ground surface. 

Elmations in feet above mean sea level 

GEOLIS Copyright (c) 1990, Roy F. MSfW, Inc. 06/20/95 



: P. m o w  
BORING ID : MP5-MW10 DRILLING COMPANY : J. C . ANDERSON, INC . 
NORTHING : 0.0000 estimated 

Sand/ s i l t ,  ML 

S i l t y  sand with gravel, Sf4 

No Sarrple Recovered 

t111 

Ro Sample Recovered 

Ro Sample Recovered 

No Sample Recovered 

Silty sand with gravel, Sff 

COLOR 

3RWN 

IK GREEN 

GEOLIS Copyright Cc) 1990, Roy F. WESTOH, IRC. 

x 
E 
C3 

B 
E 
u) - 
SFT 

S E  

SE 

.SE 

Topsoi l 

V R ora g -brawn black, 
CRarcoaI' 'iragments. 

Uo recovery. Slough i s  
SAT. 

j p o n  sunk under weight 
r. No recover 

$ h t h m y  c l a  (organ!: 
rrch) i n  spa& shoe. 

:oarsens downward. 

;ravel a t  10.4 bgs. 

Page: a of 2 



Borehole Log Roy F. WZCSTON, Inc. 

PROJECT : m. MONMouTH TOTAL DEPTH : 16.00 
S I T E  NAME : MAIN POST AREA 5 LOGGER : P. THOMAS 
BORING ID : M P 5 - M W 1 0  D R I L L I N G  COMPANY : J.C. ANDERSON, INC. 

NORTHING : 0.0000 estimated D R I L L I N G  R I G  : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 12/14/94 
ELEVATION : 5 .130  surveyed DATE COMPLETED : 12/14/94 

CLASSIFICATION 

S i l t y  sand with gravel, Slr 

sandy e l a s t ~ c  sr lt, MH 

No Sanple Recovered 
clayey sand. SC 

Ro Sample Recovered 

Silty sand, SM 

Sandy s i l t ,  ML 

Ro Sample Recovered 

COLOR 

)K GREEN 

lROWN (GREEN) 

IK GREEN 

)K GREEN 

IK GREEN 

IROUN- GREEN 

06/20/95 GEOLrS Copyright (c) 1990, Roy F. UESTOt3, Inc. 

i3 
c!J 

!! 
8 - 

LSI 

SF1 

LSE 

SF1 

SF1 

SF1 

!2" 

cn p: 
E 

HNU 1.0 

HNU 1 . 0  

rlNU 1 -0  

+NU 1 . 0  

COMMENTS 

Gravel a t  1 0 . 4  bgs. 

I terbedd and and 
crayey sl€?.tamna - 
trace organics. 

S i l t /  layey sand, qtz 
gravef . 

S i l t  less cla ey than 
above Intervar. 

e sand with 
3 1 i ; p g a p s e .  set 

Page: 2 of 2 



DATE: 06 /20 /95  **** R o y  F. UESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 5 9  

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S IZE  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUN (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

SPS 0 

SPS F 1 5  

SPS 0 

SPS F 5 

SPS 0 

SPS 0 

SPS 0 

SPS M 5 

SPS 0 

SPS FM 1 5  

SPS 0 

SPS F 5 

SPS 0 

SPS F 1 0  

SPS 0 

SPS F 1 0  

SPS f S 
SPS 0 

F 

MC F 

MCF 

HCF 

FCM 

MCF 

MCF 

MCF 

RC F 

HCF 

NON MOO SFT 

POR 

NOH POR LSE 

NON MOO LSE 

NON POR LSE 

MOD POR SFT 

MOM POR LSE 

LOU MOD SFT 

LOU MDD SFT 

LOW POR SFT 

MST 

MST 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

GEOLIS C o p y r i g h t  4 c I  1990, Roy F .  UESTON, Inc. 



Borehole L.ucahahon Data Roy F. W S T O N ,  Inc. 

BOREHOLE I D  : MP5-MW11 PROJECT N M :  FT. MONMOUTH I 
BEGIN DATE : 12/15/94 EM3 DATE : 12/15/94 

LOGGER/COMPANY : P. THOMAS 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 15.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMGTER #I: 12.2 5 
INTERVAL: 0.00 ft. t o  15.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOBEHOLE DIAMETER #2: 
I r n r n V f f i :  
METHOD : FLUID : 

BOREHOLE DIAM33TER #3: 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL RIG TYPE : MOBILE B-57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

9.770 

N. COORDINATE : 0.0000 

E .  COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) ~ s  ( N ) o :  N PERMIT # : NJ 29 32575 

.. HOLE AEWVDONED. (Y) es (N)  o : N 

.. WF,LL INSTALLED. ( Y )  es (N)  o : Y 
WELL CLUSTER ..... ( Y ) e s  ( N ) o :  N No.  OF WELLS : 0 

...... WELL NEST.. ( Y ) e s  (N)o:  N NO. OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es (N) o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N) o: N 
SLUG TESTS.  ............. ( Y )  es (N)  o: N 
PACKEI;! TESTS.  ........... ( Y )  es ( N )  o : N 
PUMPING TESTS.  .......... ( Y )  es ( N )  o: N 

COMMENTS : 
Latitude-North: 40 deg 18' 50.9" 
Longitude-West: 74 deg 03' 01.8" 

DEPTH 
0.00 
0.00 

SEOLIS Copyright Ic) 1990, Roy F. UESTOI3, Inc. 06/20/95 



Well Completion Summary oy F. WZZSTON, Ine, 

CLIENT FT. MONMOUTH DRILLING mRM J . C . ANDERSON 
SImNAME MAIN POST AREA 5 ZNSPECjlYlR I?. THOMAS 

WELL ZD MP5 -MW11 
START DATE 12/15/94 
COMPLETZONDATE 12/15/94 

Protect ive Casin I ' "  

NOTE: Well D&mm not to Scale 

WATER LEVELS 

DRILLING SUMMARY 
Driller STEVE BURGER 
Drilling Fluid NONE 
Well Qpe SINGLE C A S E D  SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 4.00 inch 
l jpe  : PVC SCH 40 

Stick Up Inner Casing: 1.93 ft. 

Seal Qpe: BENTONITE SLURRY 

Sand Pack Qpe : No. 1 SLURRY MoRlE 

Gmin Size : UN I FORM 

Screen Diameter: 4.00 

Qpe : PVC 

Inden& 0.00 t o  5.00 ft. 

Protective Casirsg: z .44 ft. 

Intend: 0.00 t o  0.80 ft. 

Interval: 0.80 t o  3.00 fL. 

Interval: 3.00 t o  5.00 ft. 
Median Diameter: 
Interval: 5.oo to  14.54ft. 
Slots: 0.010 inches 

W E U  DEVELOPMENT 
Ikrte 12/15/94 
Method Surge blocking/overpump 
Ykld 1.5 gprn Purged Volume 12  8 gal 

COMMENTS 
TC = Top of Casing SP = T o p  Sand Peck = Grout 

GS = Ground Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottom Screen = Sand pack 

TO = Total Depth = Formation 

Additional Comments: 
Depths measured below ground surface. 

Elevations are feet above mean sea level 

GEOLIS Copyright Cc) $990, Roy F. UESTON, Inc. 



Borehole Log Roy F. FKESTON, Inc. 

PROJECT : FT. M O N M ) m  TOTAL DEPTH : 15 - 0 0  

S ITE  NAME : MAIN POST 5 LOGGER : P. ~0~ 
BORING ID : -5-MW11 DRILLING COMPANY : J . C . ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : MOBILE B-57 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 12/15/94 
ELEVATION : 9 . 7 7 0  surveyed DATECWPLETED : 12/15/94 

CLASSIFICATION 

S i l t  wi th sand, ML 

S i l t y  saw, SH 

SanUy s i  L t ,  ML 

Ro Sample Recovered 

~r y r a e d s a n d w i t h  
:1vt: s8 -s i  

Ro Sample Recovered 

9 r y ra  edsand with Lf'tj sg-SB 

Bo Sample Recovered 

Silty sand, SM 

Sandy s i  L t, ML 

Ro Sarnple Recovered 

Sandy s i l t ,  ML 

No sample Recovered 
S i l t y  sand, SM 

COLOR 

BROWN 

ORANGE 

GRAY - BRDUN 

BROUN 

OLIVE BROUN 

OLIVE BROWN/GRI 

COMMENTS 

ropsoi 1 

Lack mottles- charcoal 
JIagnents (?)! gtz grave, 
i t. mlcaceous. 

Lenses (mottles) 
mst/wet. 

SAT 

t e r  dded sand - s i l t /  f ay P aninae. 

06/20/95 GEOLIS Copyright (c) 1990, R o y  F. UESTON, Inc. Pager 1 o f Z  



Borehole Log oy F. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 15 .oo 
SITE NAME : MAIN POST AREA 5 LOGGER : P. TWOMAS 
BORING I D  : MP5-MW11 DRILLING COMPANY : J.C. .ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 12/15/94 
ELEVATION : 9.770 surveyed DATECOMPLETED : 12/15/94 

CLASSIFICATION 

S i l t y  sand, SM 

h l t y  sand, SM 

$0 Sample Recovered 
tn terva l  Not Sampled 

COLOR 

3ROWN/GREEN 

IROWN/GREEN 

iREEN/BRouN 

GEOLIS Copyright Cc) 1990, Roy F. UESTOfJ, Inc. 

W 
INU 0.0 

NU 0.0 

NU 0.0 

X~t"dd aninae. ed sand - s i l t /  

I t e r  dded sand/s i l t -  tray k m l  nae. 

Shar content - compact 
tsety  mater ia l .  

I n  rva l  o t  sampled; set  
deFP a t  191 bgs. 

- - -  -- 

Page: 2 of 2 



DATE: 0 6 / 2 0 / 9 5  **** R o y  F .  UESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID:  USACZ *** PAGE: 6 0  

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  MUM HUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

F 

MFC 

F 

MFC 

MFC 

MFC 

F 

F 

MFC 

MFC 

MF 

4 0  NON 

0 N A 

0 LOU 

0 
0 N A 

0 

0 N A 

0 

0 MA 

0 L o u  

0 

0 LOW 

0 

0 NON 

0 

0 NON 

0 NON 

0 

0 

POR SFT MST 

MOD LSE MST 

POR SFT MST 

MOD LSE MST 

MOD LSE SAT 

MOD LSE SAT 

UEL SFT SAT 

WEL SFT SAT 

MOD LSE SAT 

MOD LSE SAT 

MOD SFT WET 

GEOLIS C o p y r i g h t  (c )  1990, R o y  F. UESTON, I n c .  



Borehole Location D m  oy F. WESTON, h e .  

BOREHOLE ID : MP8 -MW12 PROJECT NRME: FT. MONMOUTH 
BEGIN DATE : 12/20/94 END DATE : 12/28/94 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  (<O>verburden cB>edrock )  : 0 

TOT= DEPTH : 16.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 12 .2 5 
INTERVRL: 0.00 ft. to 16.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD : l?LUID : 

BOREHOLE DIAME!TER #3: 
I r n r n V . :  
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL RIG TYPE : MOBILE B-57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N. COORDINATE : 0.0000 

E. COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : N J  29 32560 

HOLE ABANDONED. .. ( Y ) e s  ( N ) o :  N 
WGLL INSTALLED. .. ( Y )  es (N) o : Y 

.... WELL CLUSTER. ( Y ) e s  ( N ) o :  N No. OF WELLS : 0 
WELL hlEST. ....... ( Y )  es (N)  o: N No. OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es (N) o : N 

SLUG TESTS. ............. ( Y )  es (N) o : N 
PACKER TESTS. ........... ( Y )  es (N) o: N 
PUMPING TESTS. .......... (Y) es (N) o : N 

COMMENTS : 
Latitude-North: 40 deg 18' 52.9" 
Longitude-West: 74 deg 02' 58.3" 

DEPTH 
0.00 
0.00 

iEOLIS Copyright (c) 1990, Roy F. WESTON, 1%. 06/20/95 



Well Completion Summ!ug Roy F. WE"STQN, Inc. 

CLIENT FT. MONMCIUTH DRILLING FIRM J . C . ANBERSON 
SITE NAME MAIN POST 8 INSPECTOR P. THOMAS 

WELL ID MIZ8 -MW12 
START DATE 12/20/94 
COMPLETION DATE 12 /20 / 9 4  

WATER LEVELS 

Protect ive Casin 1 "  

NOTE: Well D M p m  not to Scale 

DRILLING SUMMARY 
Driler STEVE BURGER 
Drilling Fluid NONE 
Well l jpe  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #l Diameter: 4.00 k h  Interval: 0 .oo t o  5 .OO fi. 
Qpe : PVC SCH 40 

Stick Up Inner Casing: I . n fi. 

Casing Grout: CEMT/BENT 

Seal ope:  BENTONITE SLURRY 

Sand Pack o p e  : NO. 1 SAND MORI E 

Gmin Size : UN I FORM 

Screen Dianrew 4.00 

o p e  : 

SiLtYhpInterval: 14.54 t o  15.00 

&CWl ow: SAND NO. 1 

Proteclive Casing: 2 -4 1 Jt. 

Interval: 0.00 to  0.50ft. 

Interval: 0 .50 to  3.00fi. 

Interval: 3 .00 to  5.00fi. 
Median Diameter: 
Interval: 5 .00 to  14.54ft. 

Slots: 0.010 inches 

f i e  

h&rvd: 15.00 t o  16.00 ft. 

WELL DEVELOPMENT 
Date 01/05/95 
Method Bailing/overpumping 
Yield 3.5 gpm AugedVolwne 115 gal 

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grwt 
GS = Ground Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottom Screen = Sand Pack 
TD = Total Depth = Formation 

A r t d f i d  c0FtUt&?~5: 

Depths are measured belou ground surface 

Elevations we feet above mean sea level 

GEOLIS Copyright Cc) tW0, Roy f:. UESTON, Inc .  06/20/95 



Borehole Log 

PROJECT : FT. MONMOuTH TOTAL DEPTH : 16.00 
SITE NAME : MAIN POST 8 LOGGER : P. THOMAS 
BORING ID : ~ ~ 8 - m l 2  DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 12/20/94 
ELEVATION : 13 .470 surveyed DATE COMPLETED : 12/20/94 

CLASSIFICATION 

S i l t  w i th  sand, ML 

No Sanple Recovered 

S i l t y  sand, SM 

Poor ly  graded sand, SP 
130 Sample Recovered 

Poor ly  graded sand, SP 

Ro Sarnple Recovered 

Poorly graded sand, SP 

Ro Saip le  Recovered 

p r y r a  ed sand u i t h  Ln; n-4 
Poorly graded sand, SP 

Poorly graded gravel, GP 
ko Sanple R e c o v e r y  

Q r y r a  ed sand u i t h  L?t: s?-snd 

COLOR 

BROWN 

BRWN 

BROWN (FE) 

ORANGE BROW 

RED BROWN 

GREEN 

FE BROWN 

FE BROWN 

GEOLIS Copyright ( c )  1990, Roy F. MSTON, Inc. 

E 
2 
H 

INU 0.0 

NU 0.0 

NU 0.0 

NU 0.0 

NU 0.0 

NU 0.0 

NU 0.0 

MU 0.0 

YU 0.0 

ropsoi t . 

'race qtz. gravel 4.9-5 

let a t  7.0' bgs. 

race qtz. gravel. 

rtz  gravel 
%&%wnward seqirence. 

COMMENTS 

Page: 2 of 2 



PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 6 . 0 0  

SITE NAME : MAIN POST 8 LOGGER : P. THOMAS 
BORING fD : MP8-MW12 

I 
DRILLING COMPANY : J.C. ANIlERSON 

NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : MOBILE B-57 

CLASSIFICATION 

PQ r l y  raded sand with 
slPt,  sB-SM 

Ro Sample Recovered 

Poorly graded sand, SP 

Lo Sample Recovered 

Q r y raded sand with 11~t: S ~ S M  

R a s t i c  s i  L t  wtth sand, Mil 

Ro SanpLe Recovered 

COLOR 

:E BROWN 

l R M  (OLIVE) 

E BROWN 

REEN (DK) 

COMMENTS 

race q a r t z  gravel 1 i nl ng younuard seqhence. 

Uote: 12 5-12.65 blk/brn 
far. lamina. 

l race qtz. gravel. 

f6rys se t  d o u n w a { $ , i ~ ~  a t  clay, 

Page: 2 of 2 06/20/95 GEOLIS Copyright Cc) 1590, Roy F. UFSTW, Inc.  



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. WESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT ID:  USAC2 *** PAGE: 6 1  

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  MUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NON MOD SFT 

NON MOD SFT 

NON WEL LSE 

NA UEL LSE 

NA MOD LSE 

NON UEL LSE 

NA MOD LSE 

WON MOD LSE 

NON MOD LSE 

NA MOD LSE 

NON MOD LSE 

MOD HOD SFT 

MST 

MST 

DRY 

DRY 

WET 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

WET 

GEOLIS C o p y r i g h t  (c )  1990, R o y  F. WESTON, I n c .  



Roy F. WESTON, Inc. 

BOREHOLE ID : MP8-MW13 
BEGIN DATE : 01/17/95 

PROJECT NAME: FT. MONMOUTH 
EM3 DATE : 01/17/95 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETm I N  (<O>verburden <B>edrock)  : 0 

TOT= DEPTH : 15 . 0 0 DEPTH TO BEDROCK : 

BOREHOLE DIAMETER #1: 12 - 2  5 
INTERVAL: 0.00 ft. to 15.00 ft. BGS 
METHOD : HSA FLUID 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : 

BOREHOLE DIAMETER #3: 
INTERVAL : 
METHOD : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLINGTON REEVES 
DRILL RIG TYPE : ATV 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N. COORDINATE : 0.0000 

E.  COORDINATE : 0.0000 

FLUID r 

FLUID : 

0.00 

: WATER 

SURVEYED 

6.020 

.... WEfL PERMIT.. ( Y l e s  (N)o:  N PERMIT # : N J  29 32561 
L 

.. HOLE ABANDONED. ( Y )  es (N) 0 : N 

. .  WELL INSTALLED. ( Y )  es (N) o : Y 
WELL CLUSTER. .... ( Y )  es (N) o: N N o .  OF WELLS : 0 
WELL NEST. ....... ( Y )  es (N) o: N No. OF WELLS : 0 
PUMPS INSTALLED. , ( Y )  es (N) o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BORENOLE GEOPHYSICS. .... (Y) es (N) o : N 
SLUG TESTS. ............. ( Y )  es (N) o : N 
P A C .  TESTS. ........... ( Y )  es (N) o: N 
PUMPING TESTS. .......... ( Y )  es (N)  o : N 

Latitude-North: 40 deg 18' 54.0" 
Longitude-West: 74 deg 03' 04.8" 

DEPTH 
0.00 
0.00 

GEOLIS Copyright (c)  1990, Roy F. UESTON, Inc. 



Well Completion Summary Roy F. IVESTON, Ime. 

CLIENT FT. MONMOUTH DRILLING FIRM J . C . ANDERSON 
SITE NAME MAIN POST AREA INSPECTOR P. THOMAS 

W E U  ID MP8 -MW13 
START DA 72% 01/17/95 
COMPLETIONDATE 01/17/95 

WATER LEVELS 

NOTE: WeU Diagmm not to Scale 

DRILLING SUMMARY 
Driller WELLS REEVES 
DriUing Ruid WATER 
well m e  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTlON 

Casing #I Diametec 4.00 inch Interval: 0 o . o t o  5.0oft. 

5 p e  : 

Stick Up Inner Casing: r -7% f t  Protective Casing: 2. r I ft. 

Casing Gtout: CEMT/BENT I n t m d :  0.00 t o  1 -00 ft. 

Seal ope:  BENTONITE SLURRY Interval: ~ . o o t o  3 . 5 0 3 .  

Sand Pack o p e  : NO. 1 MOR I E hZh?rVd: 3.50 t o  15.00 ft. 
Grain S b  : UN I FORM Median Biameter: 

Screen Diameter: 4.00 Interval: 5.00to 14.54ft. 

ope : PVC Slots: 0.0tO inches 

SiUmzphter'wd: 14.54 to  15.00 ft. 
BacItfi;ll l)pe : Interval: o.ooto 0.00 ft. 

WELL DEVELOPMENT 
Date 01/25/95 
Method Surge blocking, bailing 
Yield 4 gPm PurgedVolume 250 gal 

COMMENTS 
TC = Top of Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen - = Seal 
BN = Top Seal BS = Bottom Screen = Sand Pack 

TD = Total Depth = Formation 

Additional Comments: 
Depths are measured below ground surface. 

Elevations are feet above mean sea level 

GEOLIS Copyright Cc) 1990, Roy F. WESTOW, Inc. 06RO/P5 



Borehole Log Roy I;: WESTON, Inc. 

PROJECT : FT. bfomouTH 
SITE NAME : MAIN POST 
BORING ID : m 8 - w l 3  
NORTHING : 0.0000 estimated 
EASTING : 0.0000 estimated 
ELEVATION : 6.020 surveyed 

TOTAL DEPTH : 15.00 
LOGGER : P. THoJ!4As 
DRILLING COMPANY : J. C . ANDERSON 
DRILLING RIG : ATV 
DATE STARTED : 01/17/95 
DATE COMPLETED : 01/17/95 

CLASSIFICATION 

s i l t y  sand, SM 

$0 Sample Recovered 

jandy s i l t ,  ML 

i o  Sample Recovered 

3andy s i l t ,  ML 

iandy s i l t ,  HL 
Io  Sample Recovered 

COLOR 

BRWN 

GRAY/BROWN 

GRAY 

GEOLIS Copyright Cc) 1990, Roy F. YESTON, Inc. 

E 
B 
G - 

LSE 

SF1 

SFT 

SFT 

SF1 

COMMENTS 

F i l l .  Large wood 
fragments: u i r e s  i n  
d r i I L  cut t ing.  

F i l l .  C arse s downward; 
a p r  t R?ass Tragments 

roug out in terva l .  

Au eced i n t  rva 
cu j t ings oney - 

i i 1 1 V )  Natural ?) 
!u .u?t ey&d i ngs int oney. rvaf . Logged I Page: 1 of 2 



LOGGER : P. THOMAS 
BORING I D  : MP8-MW13 D R I L L  I NG COMPANY : J . C . ANDERSON 
NORTHING : 0.0000 estimated 

- - 

CLASSIFICATION 

;and/ s i l t ,  ML 

7ast ic  s l ~ t  with sand, MI 

o Sample Recovered 

COLOR 

;RAY ISH BROWN 

GEOLIS Copyright ( c )  1990, Roy F. KSTOM, Inc. 

F i l l ( ? )  Natural 7 )  
Au ered I n t  rvat : Logged tuft 1 ngs onty . 

Set ' n t e r y t  wel apepcpr$k a t  151 be 
iatura ma e r i a  . 

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. UESTOM, I n c .  LITHOLOGICAL DATA FOR - CLIENT I D :  USAC2 *** PAGE: 62 

BOREHOLE SUP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I 0  NUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

0.80 SPS H 

2.00 SPS 

3.40 SPS F 

4.00 SPS 

8.00 CUT F 

8.20 SPS F 

10.00 SPS 

13.00 CUT F 

14.20 SPS 

15.00 SPS 

10 MF 50 $5 5 20 NON POR LSE WET 

0 0 0 0 0  
5 F 30 45 15 5 LOW POR SFT SAT 

0 0 0 0 0  
5 F 30 45 15 5 LOW POR SFT SAT 

10 F 25 45 15 5 LOW POR SFT SAT 

0 0 0 0 0  
10 F 25 45 15 5 LOW POR SFT SAT 

0 F 25 50 20 5 MOD MOD SFT SAT 

0 0 0 0 0  

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. UESTON, I n c .  



Borehole Locah*on Data 

BORFHOLE I D  : MP8-MW14 PROJECT NAME: FT. MONMOUTH 
BEGINDATE : 01/16/95 END DATE : 01/16/95 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 15.0 0 DEPTH TO BEDROCK : 0.0 0 

BORENOLE DIAMETER #1: 12.2 5 
INTERVAL: 0.00 ft. to 15.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREXOLE DIAMETER #2: 
INTERVAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTrnVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : WELLINGTON REEVES 
DRILL R I G  TYPE : ATV 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N. COORDINATE : 0,0000 

E.  COORDINATE : 0.0000 

.... WELL PERMIT.. ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32562 

. HOLE ABANDONED.. ( Y ) e s  ( N ) o :  N 
WELL INSTALLED. .. (Y) es (N)  o : N 

..... WELL CLUSTER ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 ........ WELL NEST ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
PUMPS INSTAL= . . (Y) es ( N )  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. (Y) es IN) o : N 

SLUG TESTS.  ............. ( Y )  es ( N )  o : N 
PACKER TESTS.  ........... (Y) es ( N )  o:  N 

.......... PUMPING TESTS.  (Y) es (N)  o : N 
C O ~ S  : 

Latitude-North: 40 deg 18' 58.3" 
Longitude-West: 74 deg 03' 02.21r 

DEPTH 
0.80 
0.00 

;EOLIS Copyright Cc) 1990, Roy F. WESTON, Inc. 06/20/95 



Well Completion Summary Roy F. WESTON, Znc. 

CLIENT F T .  MONMOUTH DRILLING FIRM J , C . ANDERSON 
SITE NAME MAIN POST AREA INSPECTOR P. THOMAS 

WELL ID MP8-MW14 
START DATE 01/16/95 
COMPLETlON DATE 0 1 / 16 / 9 5 

WATER LEVELS 

~ t e c t i v e  Casi 

NOTE: Well Dicrgrenr not to Scale 

DRILLING SUMMARY 
Driller WELLS REEVES 
Drilling Huid WATER 
Well o p e  SINGLE CASED SCREENED 

WELL, DESIGN CONSTRUCTION 

Casing #I Diameter: 4.00 inch Interval: 0. oo t o  5.00 ft. 
o p e  : PVC SCH 40 

Stick Up Inner Casing: 2.03 . Protective Casing: 2.43 ft. 

Casing Grout: CEMTIBENT Intewal: 0.00 t o  0.50 8. 

Seal Bpe: BENTONITE SLURRY Interval: 0 . 5 0 t o  3 . 0 0 8 .  

Sand Pack o p e  : NO. 1 MOR I E Interval: 3 . 0 0 t o  15.00ft. 
Grain Size : UNI FORM Median Diameter: 

Screen Diameter: 4.00 Interval: 5.00to 14.54ft. 

o p e  : PVC Slots: 0.010 i d e s  

Silt Trap Interval: 14.54 t o  15.00 8. 
Backfill o p e  : Interval: o.oo to  0.00 ft. 

WELL DEVELOPMENT 
Date 01/25/95 
Method Surge Block, Bailing 

Yield .5 g p m  Purged Volume 4 1 ga 1 

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottom Screen g@$$$$#$g = s a d  pack 
TD = Total Depth = Formation 

Arldih'onal Comments: 
Depths are measured below ground surface. 

- - 

Elevations are feet above mean sea level 

GEOLlS Copyright (c) 1990, Roy F. WESTOW, Inc. 06/27/95 



Borehole Log oy F, TON, h c .  

PROJECT : F'X. MONMOUTH TOTAL OEPTH : 15.00 
SITE NAME : MAIN POST ARIGA LOGGER : I?. ~0~ 
BORING ID : MP8-MWl4 DRILLING COMPANY : J. C.  ANIIFRSON 
NORTHING : 0.0000 estimated DRILLING RIG : ATV 
EASTING : 0.0000 estimated DATE STARTED : 01/16/95 
ELEVATION : 12 . 8  8 0 surveyed DATE COMPLETED : 01/16/95 

CLASSIFICATION 

S i l t y  sand, SM 

Sandy s i l t ,  ML 

ko Sample Recovered 

Sandy s i l t ,  ML 

Ro Sample Recovered 

no Sample Recovered 

i n t e r v a l  Not Sampled 

bandy s i l t ,  ML 

m a s t i c  s i l t  w i th  sand, 

Silty sand, 

Slit w i th  sand, ML 

ko Sample Recovered 
Sandy s i l t ,  ML 

COLOR 

;RAY . 

iRAY/OL IVE GRN 

GEOLIS Copyright <c) 1990, Roy F. UESTON, Inc. 

- 

i2 
I 
E - 

LSE 

SFT 

SFT 

SFT 

iFT 

iFT 

.SE 

iFT 

iFT 

- 

i 
rn 
H 
0 
R - 

MS' 

MS1 

MS1 

SA1 

SA1 

SA1 

S A1 

SAT 

SAl 

Ei * 
H P: 

% 
H 

IVM 0.0 

IVM 0.0 

IVM 0.0 

IVM 0.0 

IW 0.0 

IVM 0.0 

IVM 0.0 

IW 0.0 

IW 0.0 

F i l l .  

F i l l  f r a g k n t s .  Large wood ch ip  

F i l l .  Strong odor. 

11. Large f r a  men s of 'iass ~j "04 found 
?hrwggout in te rva l .  

P 

Page: 1 of 2 



Borehole b g  Roy F. WESTON, Inc. 

PROJECT : PT. MONMOUTH TOTAL DEPTH : 15.00 1 
S I T E  NAME : MhIN POST lS9U-i LOGGER : P. ?LXoM% 
BORING I D  : MP8-MW14 DRILLING COMPANY : J.C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : A W  
EASTING : 0.0000 estimated DATE STARTED : 01/16/95 
ELEVATION : 12.880 surveyed DATE COMPLETED : 01/16/95 

CLASSIFICATION 

Sahdy s i l t ,  ML 

I n t e r v a l  N o t  S a n p l e d  

S i l t  w i t h  sand,  ML 

I n t e r v a l  N o t  S a n p l e d  
I n t e r v a l  N o t  S a n p l e d  

COLOR 

iREY 

GEOLIS C o p y r i g h t  (c) 1990, Roy F. UESTON, f n t .  

COMMENTS 

Backf i 1 l? 

L 

Page: 2 of 2 



DATE: 06 /20 /95  **** R o y  F. WESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT I D :  USAC2 *** PAGE: 63 

BOREHOLE SMP LTH LITHOtOGY INT. SAMPLING S IZE  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 
SPS 

SPS 

NS 

NS 

MF 
FM 

FM 

FM 

F 

MFC 

F 

FM 

MF 

MFC 

5 N A 

2 0  NON 

0 

0 NON 

0 

0 

1 0  LOU 

0 
1 0  NON 

1 0  MOD 

0 N A 

1 0  LOW 

0 

5 LOW 

0 

5 L o u  

5 NON 

0 
0 

MOO LSE 

MOD SFT 

MOD SFT 

POR SFT 

POR SFT 

MOO SFT 

POR LSE 

MOD SFT 

MOD SFT 

MOD SFT 

MOD LSE 

MST 

FIST 

MST 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

GEOLlS C o p y r i g h t  ( c )  1990, R o y  F. WESTON, Pnc. 



Borehole Locution Data Roy F. 'MrESTON, Inc. 

BOREHOLE ID : MP8-MW15 
BEGIN DATE : 01/17/95 

PROJECT NAME: FT. MONMOUTH 
END DATE : 01/17/95 

I BOREHOLE COMPLETED IN (cO>verburden  <Bredrock )  : 0 

I TOTAL DEPTH : 18.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #1: 12 .2 5 
INTERVAL: 0.00 ft* to 15.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
I r n V A f I :  
METHOD : FLUID : 

BOREHOLE DIAME'TER #3: 
IrnERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVES 
DRILL RIG TYPE : ATV 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

5.010 

...... WELL PERMIT ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32563 

. HOLE ABANDONED.. ( Y ) e s  ( N ) o :  N 
WELL INSTALLED. . , ( Y )  es (N) o : Y 

.... WELL CLUSTER. ( Y )  es (N) o : N No. OF WELLS : 0 
WELL NlZST. ....... ( Y )  es (N) o: N No. OF WELLS : 0 
PUMPS INSTffiLELl. , (Y) es (N) o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N) o : N 
SLUG TESTS. ............. ( Y )  es (N) o : N 
PACKEZ TESTS. ........... ( Y )  es (N) o: N 
PUMPING TESTS. .......... ( Y )  es (N) o : N 

COMMENTS : 

Latitude-North: 40 deg 18' 57.9" 
Longitude-West: 74 deg 02' 56.7" 

DEPTH 
0.00 
0.00 

I 

GEOLIS Copyright (c) 1990, Roy F. UESTW, Inc. O6/2Of 95 



Well Completion Summary oy F. 

FT. MONMOUTH DRILL.ING FIRM J . C . ANDERSON 
Sll7.3 NAME M A I N  POST AREA INSPECTOR P. THOMAS 

WELL ID MP8 -MW15 
START DATE 01/17/95 
COMPLETION DATE 0 1 / 1 7 / 9 5 

Protect ive Casin 1 . .  

WATER LEVEL3 

DRILLING SUMMARY 
Driller WELLS REEVE 
DriUing FIuid WATER 
Well o p e  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCZTON 

Casing #I Diameter: 4.00 inch 
Dpe : pvc scH 40 

Stick Up Inner Casing: 2.00 ft. 

Casing Grout: CEMTIBENT 

Seal ope:  BENTONITE SLURRY 

Sand Pack m e  : NO. 1 MORI E 

Grein Size : UN i FORM 
Screen W e r :  4.00 

o p e  : PVC 

Protective Casing: 2 -34 jY. 

Interval: o . o o t o  1.0ojY. 

h&VVld: l .OOto 3 . 5 0 3 .  

h&?~d: 3 . 5 0 t o  15.00ft. 

Median Diameter: 
Interval: 5.00to 14.54fl. 
Slots: 0.010 inches 

fr. 
Interval: 0.00 t o  0.00 3. 

WELL DEVEUPMENT 
Date 01/25/95 
Metltod Surge Blocking Overpump 
Y W  2 gPm Pwged Volume 12 0 g a l  

COMMBNTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen - = Seal 
BH = Top Seal BS = Bottom Screen LWY49 

x d h %  = Sand Pack 
TD = Tota l  Depth = Formation 

Additional Cornmen&: 
Depths are measured below ground surface. 

Elevations are feet above mean sea level 

GEOLtS Copyright (c) f990, Roy F. UESTON, Inc. 06/;E0/95 



Borehole b g  Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 18 .00  
SITE NAME : MAIN POST LOGGER : P. TFioMlIS 
BORING ID : M P B - M W ~ ~  DRILLING COMPANY : J .C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING RIG : ATV 

EASING : 0.0000 estimated DATE STARTED : 01/17/95 

CLASSIFICATION 

i i l t y  sand, SM 

10 Sample Recovered 

n te rva l  Not Sampled 

i 1 t y  sand, SH 

o a s s i f l e d -  Incomple 
etb2!a 

o Sample Recovered 

COLOR 

GRAY /BROWN 

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. 

IVM 0.0 

IVM 0.0 

IVM 0.0 

VM 0.0 

VM 0.0 

COMMENTS ----I 
:ill. Black t t l e s  

I 
:onmete r u 8 e  bottom of 
spoon. 

n t e r v  1 no s led  - 
rugere3 t o  4 1  %g. 

ipoon i s  saturated. 

itlj?! Gray sand with 
1 t c ay and organics. 

---"-A Page: 1 of 2 



Borehole Lug 

ORING ID : MP8-MW15 DRILLING COMPANY : J. C. A.NDERSON 

DRILLING R I G  : ATV 

ii Lty sand, SM 

:I t t y  sand, SM 

ro Sample Recovered 

COMR 

IK GREEN 

F i  1. Lp ed uttings 
S T  ??y/cfayFy 2 n d  

%"i'~-trace grave a 
organ1 cs. 

Set well a t  15' bgs. 

TD of hole 15' bgs. 

Page: 2 of 2 



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. WESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 64 

BOREHOLE SMP LTH LITHOLOGY KNT. SAMPLKNG S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM N W  ( F T  BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS F 

SPS 

NS 

SPS F 

SPS 

SPS 

SPS F 

SPS 

CUT F 

SPS 

SPS 

10 NON 

0 

0 

5 NON 

0 

0 

1 0  NON 

0 

5 NON 

0 N A 

0 

POR LSE MST 

POR SFT UET 

POR SFT SAT 

POR SFT SAT 

MOD LSE SAT 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. WESTON, I n c .  



Borehole Location Dizta Roy l? In@. 

BOREHOLE I D  : MP12MW16 
BEGIN DATE : 01/04/95 

PROJECT NAME: F T .  MONMOUTH 
END DATE : 01/04/95 

LOGGEX/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B z e d r o c k )  : 0 

TOTAL DEPTH : 14.50 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 12 .2 5 
INTERVAL: 0.00 ft. t o  14.50 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
I N T r n V A L :  
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL; : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL R I G  TYPE : MOBILE B - 5 7  

SURFACE 
ELEVATION 

N .  COORDINATE 

E .  COORDINATE 

WELL PERMIT.. 

ESTIMATED SURVEYED 

0.000 6.330 

0.0000 

0.0000 

... ( Y ) e s  ( N ) o :  N PE23fIT # : N3 29 32576 

HOLE ABANDONED. .. ( Y )  es ( N )  o : N 
WELL INSTALLED. .. ( Y )  es ( N )  o : Y 
m L  CLUSTER. .... (Y) es ( N )  o : N No.  OF WELLS : 0 
WFLL NEST. ....... ( Y )  es ( N )  o: N N o .  OF WELLS : 0 
PUMPS I N S T U L E D .  . (Y) es ( N )  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOL& TESTING 
BOREHOLB GEOPHYSICS. .... ( Y )  es ( N )  o : N 
SLUG TESTS .  ............. (Y) es ( N )  o : N 
PACKER TESTS .  ........... ( Y )  es ( N )  o : N 
PUMPING TESTS .  .......... ( Y )  es (N)  o : N 

COMMENTS : 
Latitude-North: 40 deg 18' 48.7n 
Longitude-West: 74 deg 02' 15.6" 

DEPTH 
0.00 
0.00 

GEOClS Copyri&t ( c )  1990, Roy F. WESTON, Inc. 06/20/95 



Well Completion Summary Roy F. WE;STON, Inc. 

CHENT F T .  MONMOUTH DRILLING FIRM J . C . ANDERSON 
SITE NAME MAIN POST 1 2  INSPECTOR P. THOMAS 

WELL ID MP12MW16 
START DATE 01/04/95 
COMPLETIONDAlE 01/04/95 

WATER LEVELS 

;, r; tect ive Casin 

NOTE: WeU Diagram no6 to Scale 

DRILLING SUMMARY 
Driller STEVE BURGER 
M i n g  Huid WATER 
Well o p e  SINGLE CASED SCREENED 

W E U  DESIGN CONSTRUCTfON 

Casing #I Diameter: 4.00 inch 
o p e  : 

Stick Up Inner Casing: 2.02 ft. 

Casing Grout: CEMTIBENT 

seal Dpe: BENTONITE SLURRY 

Sand Pack l'jpe : NO. 1 SAND MOR I E 

G I & &  S b  : UN I FORM 

Screen Diameter: 4.00 
Qpe : PVC 

Interval: ~ . o o t o  4.50fi. 

Botective Casing: 2.4 1 ft. 

Interval: 0.0Oto 0.50ft. 

Interval: 0.50to 3 . 0 0 3 .  

Interval: 3.00to 14.50ft. 
Median Diameter: 
Zntervd: 4-50 t o  14.01 fi. 
Slots: 0.010 inches 

ft 
Interval: 0.00 t o  0.00 p. 

WELL DEVELOPMENT 
Date 01/16/95 
Method Bailing , overpumping 
Yield 0.5 gpm Purged Vdume 5 9 gal 

COMMENlS 
TC = Top of Casing SP = Top Sand Pack = Grout 
CS = G r w n d  Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottom Screen @@@$ = Sand Pack 
TD = Total Depth = Formation 

Additional Comments: 
Depths are measured below ground surface. 

Elevations are feet above mean sea level 

GEOLIS Copyright (c) 1990, Roy F. IJESTON, I=. 06/20/95 



Borehole Lug Roy br. TON, Ine. 

PROJECT : FT. MONMOUTH 
SITE NAME : MAIN POST 1 2  

BORING ID : MP12MW16 

NORTHING : 0.0000 est imated 
EASTING : 0 . 0 0 0 0  est imated 
ELEVATION : 6 -330 surveyed 

TOTAL DEPTH : 14.50 

LOGGER : P. THOMAS 
DRILLING COMPANY : J.C. ANDERSON 

DRILLING R I G  : MOBILE B-57 
DATE STARTED : 0 1 / 0 4 / 9 5  

DATECOMPLETED : 0 1 / 0 4 / 9 5  

S i l t y  sand, SM 

Ro Sample Recovered 
S i l t y  sand, SM 

Q r y r a  ed sand w i th  L P t !  sg-sd 

Q r y r a  e d s a n d w i t h  
!,~t! sB-sMd 

Ro Sample Recovered 

COLOR 

)LIVE BROWN 

LROUN 

TRONG PALE GRE 

iREEN 

RNG/FE DK BRN 

COMMENTS 

n erbe ed sand w i th  [+ 3otgan lcs . -  / I  !:ing cwnpositions. 

ILL?) I r o n  s ta ined with 
v gc /gr en sand. b .3 s i R  a d  organih 

one. 

ncer ta in  ( f i l l ? )  

Page: 1 of 2 05/02/95 GEOLIS Copyright Cc) '1990, Roy F. UESTON, Inc. 



Borehole L.og Roy F. WESTON, Prtc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 14.50 

SITE NAME : MAIN POST 12 LOGGER : P. THOMAS 
BORING I D  : MP12MW16 DRILLING COMPANY : J . C . ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 01/04/95 

ELEVATION : 6.330 surveyed DATE COMPLETED : 01/04/95 

CLASSIFICATION 

S i l t y  sand, SM 

Bo Sample Recovered 

;i l t y  sand, SM 

s i l t y  sand, SM 

$0 Sample Recovered 

Interval   NO^ Sampled 

COLOR 

ORNG/FE DK BRN 

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. 

klb 

z 
H 

INU 0.0 

INU 0.0 

NU 0.0 

COMMENTS 

Uncertain ( f i l l ? )  

Fining dqwn a i n te rva l .  
~ ~ n c e r t a i n / T i  I?,. 

4u red 'n t  r v  1. Set 

::!Eh:l.ltL!: $:: TD Of 

Page: 2 of 2 



DATE: 06/20/95 **** Roy  F. WESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 3 0  

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S IZE  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) YETHW GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

0 MFC 8 5  

0 0 

0 MFC 8 5  

0 0 
0 MFC 8 0  

0 HFC 9 0  

0 MFC 9 0  

0 0 

5 MFC 75 
0 0 

0 MFC 7 8  

0 0 

0 MF 7 0  

0 MF 6 0  

0 0 

0 0 

N A 

F( A 

N A 

N A 

HA 

N A 

NON 

NON 

NON 

MOO LSE WET 

MW LSE SAT 

MOD SFT SAT 

MOO LSE SAT 

MOD LSE SAT 

MOO LSE SAT 

MOD SFT SAT 

MOD SFT SAT 

MOD SFT WET 

GEOLlS C o p y r i g h t  (c )  3990, Roy  F. MESTOW, Inc. 



F. lVESTUN, Znc. 

BOREHOLE ID : MP12MW17 
BEGIN DATE : 01/11/95 

LOGGER/COMPANY : P. THOMAS 

PROJECT NAME: FT. MONMOUTH 
END DATE : 01/11/95 

BOREHOLE COMPLETED IN ( < O > v e r b u r d e n  < B > e d r o c k )  : 0 

TOTAL DEPTH : 14.5 0 DEPTH TO BWROCK : 0.0 0 

BOREHOLE DIAMETER #I: 12 -2 5 
INTERVAL: 0.00 ft. t o  14.50 ft. BGS 
METHOD : HSA FLUID : WATER 

BOReHOLE DIAMETER #2: 
INTERVAL : 
mTHOD : FLUID : 

BOREHOLE DI-TER #3 : 
INTERVAL : 
mTHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : STEVE BURGER 
DRILL RIG TYPE : MOBILE B-57 

ESTIMA T3ZD 
SURFACE 
ELEVATION : 0,000 

SURVEYED 

5.900 

E.  COORDINATE : 0.0000 

WELL PERMIT ......( Y ) e s  ( N ) o :  N PERNIT # : NJ 29 32577 

HOLE ABANDONED... ( Y ) ~ s  ( N ) o :  N 
.. WELL INSTALLED. ( Y )  es ( N )  o : Y 

WELL CLUSTER..... ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
WELL NEST. ....... ( Y ) e s  ( N ) o :  N No .  OF WELLS : 0 
PUMPS INSTALLED. . (Y )  es (N)  o: N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... (Y) es (N) o: N 
SLUG TESTS. ............. ( Y )  es ( N )  o : N 
PACKER TESTS. ........... (Y) es (N)  o: N 
PUMPING TESTS. .......... ( Y )  es (N)  o : N 

C O ~ S  : 

Latitude-North: 40 deg 18' 47.4" 
Longitude-West: 74 deg 02' 19.2" 

DEPTH 
0.00 
0.00 

CEOLIS Copyright (c)  1990, Roy F. VEStM3, Inc. 06/20/95 



Well Completion Surnmaty Roy F. WESTON, Inc. 

CLIENT F T .  MONMOUTH 
SITENAME MAIN POST 12 

DRILLING FIRM J . C . ANDERSON 
INSPECTOR P. THOMAS 

WELL ID MP12MW17 
START DATE 01/11/95 
COMPLETI0NDAl"E 01/11/95 

Protect ive Casin I "  

WATER LEVELS 

DRlZLING SUMMARY 
WELLINGTON REEVE 

Drilling nuid WATER 
SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

&sing #I Diameter: 4.00 inch 
ope : PVC SCH 40 

I Srick Up Inner Casing: I .97 8. 

seal Bpe: BENTONITE SLURRY 

Sand Pack n p e  : wo. I MOR I E 

Grain Size : UN I FORM 

Screen Diameter: 4.00 
l j p e :  PVC 

SiItlZvrp1nterva.l: 14.35 t o  14.50 
BackfiU l jpe  : 

Protective Casing: 2.34 fi. 

Interval: o . o o t o  0.50ft. 

Interval: 0 . 5 0 t o  3 . 0 0 8 .  

h&?md: 3.00 t o  16.50 ft. 
Median Diameter: 
h&?Vd: 4 . 5 0 t o  14.358. 

Slots: 0.010 inches 

/t. 
Interval: 0 - o o t o  0.00 fC. 

WELL DEV%LOPMENT 
Date 01/17/95 
Method Bailing, overpumping 
Yield 1 .5  gpm Purged Volume 12 0 gal 

COMMENTS 
TC = Top o f  Casing SP = Top Send Pack = Grout 
GS = Ground Surface SC = Top Screen - = Seal 

BS = Bottom Screen @ . =  = Sand Pack 
TD = Tota l  Depth 

Additional Commmts: 
Depths a re  meesured below ground surface. 

NOTE: Well Diagnrm not to Scale 

GEDLIS Copyright ( c )  '1990, Roy F. WESTON, Inc .  

EIeYlrtions am feet above mean sea level 

06/20/95 



Borehole Log Roy F. WESTON, Inc. 

BORING ID : MEJ12MW17 DRILLING COMPANY : J . C . ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 01/11/95 

CLASSIFICATION 

Sandy s i l t ,  ML 

Ro Sample Recovered 

Ro Sample Recovered 

Lo Sample Recovered 

sandy s r l t ,  ML 

40 Sample Recoverea 

; iL ty  sand, SM 

lo Sample Recovered 

:I Lty sand, SM 

COLOR 

)K BRN/FE BRN 

RAY 

RAY 

GEOLIS Copyright ( c )  1990, Roy F. WESTON, Inc. 

Poo r e r y  - appears 
t o  6, PlPY. 

Spoon as w 
Ipss i bre f I tf iecovered 
ood i n  d r i v e  shoe. 

(sat). 

Slough (?). Sand w i th  
jrass/tree roots. 

:ill - grass roo s etc. 
,oar recovery, stough. 

Page: 1 of 2 



Borehole Log Roy F. M?ESTON, Inc. 

: 14.50 
SITE NAME : MAIN POST 12 LOGGER : P. THOMAS 
ORING I D  : MP12MW17 DRILLING COMPANY : J. C . ANDERSON 
ORTHING : 0.0000 estimated DRILLING R I G  : MOBILE B-57 

CLASSIFICATION 

S i l t y  sand, SM 

Ro Sample Recovered 

Interval Not Sampled 

- - 

COLOR 

GRAY 

GRAY 

GEOLIS Copyright (c) IWO, Roy F. WESTON, Inc. 

COMMENTS 

Fill/slough? 

Sg d with k d s  of clay/ 
s l r t  organics. 

in  e val - TD and !g?eL8t 16.5 bgs. 

Page: 2 of 2 



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. UESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT ID: USACZ *** PAGE: 3 1  

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

fUELL I D  NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

1 0  NOW POR SFT MST 

0 
0 SAT 

0 
1 0  NON POR SFT SAT 

0 

1 0  LOU POR SFT SAT 

0 

1 0  NON POR SFT SAT 

0 

5 MOD MOD SFT SAT 

0 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. UESTON, Inc. 



Borehole Location Data Roy F. WESTON, Inc. 
- 

BOREHOLE I D  : MP12MW18 
BEGIN DATE : 01/11/95 

PROJECT NAME: FT. MONMOUTH 
END DATE : 01/11/95 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 14.50 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DI-TER #1: 12 .2 5 
INTERVAL: 0.00 ft. t o  14.50 ft, BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
INTERVAL : 
M3THOD : FLUID : 

BOREHOLE DIAMETER #3 : 
INTERVAL : 
METHOD : FLUID : 

DRILLER 
DRILL R I G  TYPE 

DRILLING COMPANY : J.C. ANDERSON 
: STEVE BURGER 
: MOBILE B-57 

ESTIMATED SURVEYED 
SURFACE 
ELEVATION : 

N .  COORDINATE : 

E .  COORDINATE : 

WELL PERMIT. ... . . ( Y )  es ( N )  o : N PERMIT # : N J  29 32578 

HOLE A&AhlDONED... ( Y ) ~ s  ( N ) o :  N 
.. WELL INSTALLED. ( Y )  es ( N )  o : Y 

..... m L L  CLUSTER ( Y ) e s  ( N ) o :  N No.  OF WELLS : 0 
....... WELL NEST. ( Y )  es ( N )  o: N No.  OF WELLS : 0 

PUMPS INSTALLED. . ( Y )  es ( N )  o : N TYPE 
PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es (N)  0 : N 

............. SLUG TESTS.  ( Y )  es ( N )  o: N 
........... PAC= TESTS.  ( Y )  es ( N )  0: N 

PUMPING TESTS.  .......... ( Y )  es ( N )  o : N 
C O ~ S  : 

Latitude-North: 40 deg 18' 49.7" 
Longitude-West: 74 deg 02' 14.5" 

DEPTH 
0.00 
0.00 

GEOLIS Copyright ( c )  1990, Roy F. UESTW, inc. 06/20/95 



Well Completion Summary Roy F. WESTON, Inc. 

CLIENT F T .  MONMOUTH DRILLING FIRM J . C . ANDERSON 
SZTENPLME MAIN POST 12 INSPECTOR P .  THOMAS 

WELL ID MP12MW18 
START DATE 01/11/95 
COMPLETION DATE 0 1/11/9 5 

WATER LEVELS 

ELE V. DRLLLZNG SUMMARY 

NOTE: WeU Dhqpnt not to Scale E l e v d n s  ure feet above mean sea level 

GEOLIS Copyright (c)  1990, Roy F. WESTOU, Inc, 06/20/95 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 4 . 5 0  
S I T E  NAME : MAIN POST 12 LOGGER : P. THOMAS 
BORING I D  : MP12MW18 DRILLING COMPANY : J. C . ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : MOBILE B-57 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 0 1 / 1 1 / 9 5  
ELEVATION : 4 . 7 8 0  surveyed DATE COMPLETED : 0 1 / 1 1 / 9 5  

CLJlSSIFICATION 

Sandy s i l t ,  ML 

No Sample Recovered 

S i l t y  saml, SM 

No Sample Recovered 

Ro Sample Recovered 

B i l t y  sand, SM 

30 Sample Recovered 

ii Lty sand, SM 

80 Sample Recovered 

; ~ l t y  sand, SM 

COLOR 

GRAY/OL I VE GRN 

)LIVE GREEN 

)LIVE GREEN 

'E BROWN/GRAY 

x 

P 
3 
f3 
cn - 

SF1 

LSE 

S F 1  

LSE 

SFT 

jFT 

;FT 

- 

COMMENTS 

F i l l .  Note: 0-0.2 topsoil  

ill To O 3 , s a  f i t h 6 1 0 ~  ! ~ISJO$ - $above. 
Sheen o erv i n  spoon. 

Shar color chan e Trace 
roo& a g  ~ lat  Brigments 
Sheen o se v . 

iron (Fe) b r  wnfgray 
~nterbedded Pamnae. 

'ron (Fe) br wnlgrey 
i nterbedded famr nae. 

06/02/95 GEOLIS Copyright Cc) 1990, Roy F. UESTQN, Inc. Page: 1 of 2 



Borehole Log Roy F. WESTON, Znc. 
I 

PROJECT : FT. MONM(XI"IR TOTAL DEPTH : 14.50 
S I T E  NAME : MAIN POST 12 LOGGER : P. THOMAS 
BORING I D  : MP12MW18 DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : MOBILE B-57 
EASTING : 0 .0000  estimated DATE STARTED : 01/11/95 

CLASSIFICATION 

S i l t y  sand,  St4 

Ro S a m p l e  R e c o v e r e d  

l n t e r v a l  N o t  Sampled 

COLOR 

FE BROUN/GRAY 

FE BROUN/GRAY 

COMMENTS 

ru red 'nt r v  1 S e t  
ie?? a t  14.51 Egi. 

GEOLIS C o p y r i g h t  ( c )  1990, Roy F .  MESTON, Inc. Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. WESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 3 2  

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  HUM NLIM (FT BGS) METHOO GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

NON 

N A 

N A 

N A 

NON 

NON 

NON 

NON 

POR SFT MST 

MOD LSE SAT 

MOD SFT SAT 

MOD LSE SAT 

UEL SFT SAT 

MOD SFT SAT 

MOD SFT SAT 

MOO SFT SAT 

GEOLIS C o p y r i g h t  ( c l  1990, R o y  F. WESTON, I n c .  



Roy F. WESTON, Inc. 

BOREHOLE I D  : MP14MW19 
BEGIN DATE : 01/04/95 

PROJECT NAME: FT. MONMOUTH 
END DATE : 01/04/95 

LoGGER/COMP~WY : P .  THOMAS 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 16 .00  DEPTH TO BEDROCK : 0 . 0  0  

BOREHOLE DIAMETER #1: 1 2 . 2 5  
INTERVAL: 0.00  f t .  t o  15.00  ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIALYETER #2 : 2 .0  0  
INTERVX: 15.00  ft. to 16 .00  ft. BGS 
METHOD : SPLIT SPOON FLUID : NONE 

BOREHOLE DIAMETER #3: 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DR ILLtER : STEVE BURGER 
DRILL RIG TYPE : MOBILE B-57 

ESTIMATED 
SURFACE 
ELEVATION : 0 ,000  

SURVEYED 

7.980 

N. COORDINATE : 0.0000 

E .  COORDINATE : 0,0000 

.... WELL PERMIT.. ( Y ) e s  ( N ) o :  N PERMIT # : N J  29 32579 

. HOLE ABANDONED.. ( Y ) e s  ( N ) o :  N 
WELL INSTALLED.. . ( Y ) e s  ( N ) o :  Y 

..... WELL CLUSTER ( Y ) e s  ( N ) o :  N No.  OF WELLS : 0 
WELL NEST ........ ( Y ) e s  ( N ) o :  N No.  OF m L L S  : 0 
PUMPS INSTALLED. . ( Y )  es (N) o: N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N)  o: N 
SLUG TESTS.  ............. ( Y )  es ( N )  o: N 
PACKER TESTS.  ........... ( Y )  es ( N )  o: N 
PUMPING TESTS.  .......... ( Y )  es (N) o : N 

20MMENTS : 

Latitude North: 40 deg 18' 47.3"  
Longitude West: 74 deg 02' 2 0 . 7 "  

DEPTH 
0.00 
0.00 



Well Completion Summary Roy F. W S T O N ,  Inc. 

CLIENT FT. MONMOUTH 
SITE NAME MAIM POST 14 

DRLLLING J?IRM J . C . ANDERSON 
INSPECXIR P .  THOMAS 

WELL ID MP14MW19 
START DATE 01/04/95 
COMPLETIONDATE 01/04/95 

WATER LEVELS 

Protective Casin I-L 

NOTE: Well D i a p m  not to Scale 

DRIUING SUMMARY 
I)riller STEVE BURGER 
Dtilling Huid WATER 
mfeU D P ~  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

&sing #I Diametec 4 -00 inch 
ripe: pvc SCH 40 

Stick Up Inner Casing: I .70 fl. 

Casing Grout: CEM/BENT 

seal Dpe: BENTONITE SLURRY 

Sand Pack l jpe  : NO. I SAND MORIE 

Gmin Size : UNIFORM 

Screen Diameter: 4.00 
Ope : PVC 

Protective casing: 2.49 ft. 

Interval: o .OO t o  0.50 fi. 

Interval: 0.50to 3.50fi. 

Interval: 3.50to 15.00ft. 

Median Diameter: 
h # e d :  5.00to 14.54ft. 

Slots: 0.010 inches 

ft. 
Internal: 0 .oo t o  0.00 ft. 

WELA DEVELOPMENT 
Date 01/16/95 
Method Bailing , overpumping 
Yield 7 gPm Purged Volume 345 ga l  

COMMENlS 
TC = Top of Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 
BN = Top Seal BS = Bottom Screen w&$ = Sand pack 

TD = Total Depth = Formation 

Ahiift'onaC Comments: 
Depths are measured belov ground surface. 

Elevations are feet above mean sea level 

GEOLIS Copyright ( c )  1990. Roy F. WESTON, Inc. 06/20/95 



Borehob l;og lZoy F- WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 16.00 
SITE NAME : MAIN POST 14 LOGGER : P. T'HOWls 
BORING ID : MP14MW19 DRILLING COMPANY : J. C . ANDERSON 
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 01/04/95 
ELEVATION : 7.980 surveyed DATE COMPLETED : 01/04/95 

CLASSIFICATION 

S i l t y  sand, SM 

No Sample Recovered 

F l l l  

KO Sample Recovered 

S11ty sand, SM 
ko Sample Recovered 

t111 

KO Sample Recovered 

to Sample Recovered 

;I Lty sand, SM 

COLOR 

JLIVE BRMJN 

RAY 

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. 

W 

INU 0.0 

COMMENTS 

F i l l .  0-0.4 topsoi l .  

Broken charcoal fragments 
(?). 

Slough (?I.  

F i l l  w i th  glass fragments 

lo recovery. Spoon sat. 

hcer ta in / f  i 1 l ?  

Page: 1 of 2 



Borehole Log Roy F. WSIFON, h e .  

PROJECT : FT. ~ONI!IOU'IW TOTAL DEPTH : 16.00 
SITE NAME : MAIN POST 14 LOGGER : P. THOMAS 
BORING ID : MP14MW19 DRILLING COMPANY : J.C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE 8 -57  
EASTlNG : 0.0000 estimated DATE STARTED : 01/04/95 
ELEVATION : 7.980 surveyed DATE COMPLETED : 01/04/95 

CLASSIFICATION 

S i l t y  sand, SM 

S i l t y  sand, SM 

s l t y  sand, St4 

COLOR 

GRAY 

;RAY 

;RAY 

GEOLES C o p y r i g h t  (c) 1990, R o y  F. WESTON, fnc. 

INU 0.0 

INU 0.0 

N U  0.0 

COMMENTS 

P r o b a b l y  f i l l .  

P r o  b l  f i l l .  S e t  w e l l  b1 ggs:  wood 
Btagments  f o u n d  i n  d r i v e  
S L .  

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. UESTON, Inc. LITHOLOEICAL DATA FOR - CLIENT I D :  USAC2 *** PAGE: 33 

I BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM CFT BGS) METHW GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

H F 

M F 

MFC 

MFC 

MFC 

0 10 N A 

0. 0 
0 0 
0 0 

10 0 NON 

0 0 
0 0 

0 0 
0 0 

10 0 
10 0 NON 

10 0 NON 

POR LSE MST 

WET 

POR SFT SAT 

SAT 

MOD SFT SAT 

MOD SFT SAT 

GEOLlS C o p y r i g h t  (c) 1990, R o y  F. WESTON, Inc. 



Borehole Location Data Roy F. TOM, litc. 

BOREHOLE I D  : MP14NW20 
BEGIN DATE : 01/04/94 

PROJECT NAME: FT. MONMOUTH 
EiWD DATE : 01/04/95 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  <B>edrock )  : 

TOTAL DEPTH : 14.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #1: 12.0 0 
INTERVAt:  0.00 ft. to 14.50 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME- 55. 

ESTIMa TED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

7.430 

N. COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : N J  29 32580 

HOLE ABANDONED. .. ( Y )  es ( N )  o : N 
WELL I N S T U L  ED...  ( Y ) e s  ( N ) o :  Y 
WELL CLUSTER ..... ( Y ) e s  ( N ) o :  N No.  OF WELLS : 0 
WELL NEST. ....... ( Y )  es (N) o : N No.  OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es ( N )  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS, (Y) es (N) o : N 

SLUG TESTS .  ............. ( Y )  es ( N )  o : N 
........... PACKER TESTS.  (Y) es (N)  o : N 
.......... PUMPING TESTS .  (Y) es (23) o : N 

c-s : 

Latitude-North: 40 deg 18' 50.2" 
Longitude-West: 74 deg 02' 19.8" 

DEPTH 
0.00 
0.00 

ZEOLIS Copyright (c) 1990, Roy F, UESTOW, Inc- 06/20/95 



Well Completion Summary Roy I? WESTON, Inc. 

CLIENT FT. MONMOUTH DRILLING FIRM J . C . ANDERSON 
SITENAME MAIN POST 14 INSPECTOR K. VALENTI 

WELL ID MP14MW2 0 
START DATE 01/04/95 
COMPLElllONDATE 01/04/95 

WATER LEVELS 

NOTE: Well Diagram not to Scale 

DRILLING SUMMUY 
Driller m L L S  REEVE 
Drilling Fluid NONE 
Well Qpe SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I h e t e r :  4-00 inch 
o p e  : PVC SCH 40 

Stick Up Inner Casing: 1.86 fi. 

Casing Gmlrt: PORTLAND CEMENT 

Seal rLpe: BENTONITE 

SandPackQpe:#~ MORIE 

Gmin Size : UN I FORM 

Screen Diameter: 4.00 
ope : PVC 

S & ~ p I n t c r v d :  14.05 t o  14.50 
Backfir1 Qpe : 

Aotective Casing: 2.34 3. 

Interval: o - o o t o  1.00fi. 

zntend: 1.OOto 3.00fL. 

Interval: 3.00 t o  14.50 ft. 
Median Diameter: 
Interval: 4 .50 to  14.04fi. 
Slots: o. 010 inches 

Jt. 
Interval: 0.00 t o  0.00 ft. 

WELL DEVELOPMENT 
Dab? 01/13/95 
Method Surge blocking/bailing 

Yield -5 gPm Purged Volume 6 1 gal 

COMMENTS 
TC = Top of Casing SP = Top Sand Pack = Grout 
GS = G r d  Surface SC = Top Screen = Seal 
BN = Top Seal BS = Bottom Screen -;1', . w&? = Sand Pack 

TD = Total Depth = Formation 

Additional Comments: 

EleVaavaaons an? feet above mean sea level 

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. 06/20/95 



Borehole Log Roy F- mSZ'ON, Inc. 

I T E  NAME : MAIN POST 14 LOGGER : K. VALENTT 
ORING ID : MP14MW20 DRILLING COMPANY : J. C. ANDERSON 

ORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : CME-55 
ASTING : 0 . 0 0 0 0  

CLASSIFICATION 

Sandy s i l t ,  ML 

k o  Sample Recovered 

Silty sand wi th  gravel, SM 

Ro Sample Recovered 

k l a s t i c  s i l t ,  MU 

E l a s t i c  s i l t ,  MH 

R a s t i c  s i l t ,  MH 

Ro Sample Recovered 

a a s t i c  s i l t  w i th  sand, M7 

COLOR 

DK BROWN 

BLACK 

BLACK 

;REEN 

;REEN 

;REEN 

GEaLIS Copyright (c) 1990, Roy F. WESTOW, Inc. 

- 

E 
I E 

rn - 
SF' 

LSI 

FRC 

:RM 

IFT 

;FT 

COMMENTS 

Dk brown t b lack $ ndy 
silt. 1 s t  3" topsoJ .  

Sand B gravel, l i t t l e  
S l l t .  

Jncertain e t  ou ts i  e o f  
spyon a t  4 Y! bgs cfayey 
; t conta in ing r i o t s .  

Jncertain. 

lncer ta in  

lncertain 

Pager 1 of 2 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH 
S I T E  NAME : MAIN POST 14 
BORING I D  : MP14MW20 
NORTHING : 0.0000 estimated 
EASTING : 0.0000 estimated 
ELEVATION : 7 -430 surveyed 

TOTAL DEPTH : 14.00 

LOGGER : K. VALENTI 
DRILLING COMPANY : J . C . ANDERSON 
DRILLING R I G  : CMfS-55 
DATE STARTED : 01/04/94 
DATE COMPLETED : 01/04/95 

CLASSIFICATION 

Elastic s i l t  with sand, MH 

g i l t  wlth sand, ML 

COLOR 

;REEN 

IK GREEN ELK 

GEOLIS Copyright Cc) 1990, Roy F. WESTON, I n c .  

ti 

INU 0.0 

INU 0.0 

COMMENTS 

Uncertain 

Poss'ble can i n  n 
r D  0) borehof; i49 Layer. 

bgs. 

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. UESTON, I nc. L I  THOLOGl CAL DATA FOR - CLIENT ID:  USAC2 *** PAGE: 34 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/UELL 1 0  MUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

60 0 0 NON POR 

0 0 0  
20 0 0 NA POR 

0 0 0 
5 0  20 30 HGH NA 

40 30 30 HGH NA 

75 15 0 MOD NA 

0 0 0  
60 15 0 HGH NA 

80 0 0 NON POR 

GEOLlS C o p y r i g h t  (c) 1990, R o y  F .  UESTON, Inc. 

SFT DRY 

LSE DRY 

FRM WET 

FRM SAT 

SFT SAT 

SFT SAT 

F RM SAT 



Borehole Location Data Roy F. WESTON, Inc. 

BOREHOLE I D  : MP14MW21 
BEGINDATE : 01/04/95 

PROJECT N N :  FT. MONMOUTH 
END DATE : 01/04/95 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 18.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #l : 12 -2 5 
IM%RVffi: 0.00 ft. to 16.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2 : 2 .0 0 
INTERVff i :  16.00 ft. to 18.00 ft. BGS 
METHOD : SPLIT SPOON FLUID : NONE 

BOREHOLE DIAMETER #3: 
INTER VAL : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL R I G  TYPE : MOBILE B- 57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

7.500 

N .  COORDINATE : 0,0000 

E.  COORDINATE : 0,0000 

.... WBLL PERMIT.. ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32581 

.. HOLE ABANDONED. ( Y )  es ( N )  o : N 

.. WELL INSTALLED. (Y) es (N)  o : Y 
WELL CLUSTER ..... ( Y ) e s  ( N ) o :  N No.  OF WELLS : 0 
WELL NEST.  ....... ( Y )  es ( N )  o: N No .  OF WELLS : 0 
PUMPS I N S T U L E D .  . ( Y )  es (N) o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE !ZTSTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es (N)  o : N 

SLUG TESTS.  ............. ( Y )  es (N) o : N 
PAC- TESTS.  ........... ( Y )  es (N)  o : N 
PUMPING TESTS.  .......... ( Y )  es (N)  o : N 

ZONMENTS : 
Latitude-North: 40 deg 18' 50.6" 
Longitude-West: 74 deg 02' 14.0" 

DEPTH 
0.00 
0.00 

GEOLIS Copyright (c) 1990, Roy F. UESTOLI, Inc. 



Well Completion Summary - Roy F. WSTON, Inc. 

CLIENT FT. MONMOUTH DRILLING HRiM J . C . ANDERSON 
SZTENAME MAIN POST 14 INSPECTOR P. THOMAS 

WELL ID MP14MW2 1 
START DATE 01/04/95 
COMPLETIONDATE 01/04/95 

Protect ive Casin I E  

NOTE: WeU Diagrrrm not do Seale 

WATER LEVELS 

-- 

DRILLING SUMMARY 
DriUer S T E W  BURGER 
Drilling Fluid WATER 

o p e  SINGLE CASED SCREENED 

WELL DESlGN CONSTRUCTION 

Casing #I Diameter: 4.00 inch Z n t e d :  0.00 t o  6.00 ft. 
l)pe : PVC SCH 40 

Stick Up Inner Casing: 2.07 Jit. Rotective Casing: 2.28 Jit. 

Casing Grow: CEMTIBENT ZnteNal: o . o o t o  1 . 0 0 p .  

Seal ljpe: BENTONITE SLURRY Znterval: 1.oo to  4.ooft .  

Sand Pack o p e  : NO. 1 MOR 1 E Zntewd: 4.00 t o  16.00 ft. 
Grain Size : Median Diameter: 

Screen Dbieter: 4.00 h&?Nal: 6.00 to  15.54fl. 

OF : Slots: O - O l O  inches 

S i b h p I n t e d :  15.54 t o  16.00 ft. 
Bacb$U o p e  : Interval: o.oo to  0.00 ft, 

WELL DEVELOPMENT 
Dote 01/13/95 
Method Surge blocking/overpump 
Yield 0.5 gpm Auged Volume 78 gal  

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 

GS = Ground Surface SC = Top Screen = Seal 
BN = Top Seal BS = Bottom Screen -9") .. . ..&% = Sand Pack 

TD = Tota i  Depth = Formation 

Add*& Comments: 

Elewih'om are feet above mean sea level 

CEOLIS Copyright (c) 1990, Roy F. MSTON, Inc. 06/20/95 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. M O N M O m  TOTAL DEPTH : 18.00 I 
S I T E  NAME : MAIN POST 14 LOGGER : P. THOMAS 
BORING I D  : MP14MW21 D R I L L I N G  COMPANY : J . C . ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 01/04/95 
ELEVATION : 7.500 surveyed DATECOMPLETED : 01/04/95 

CLASSIFICATION 
W 

o amp e ecover t----- 

70 'Poorly graded sand, SP 

COLOR 

BROWN 

BROWN 
BROWN 

iREY 

GEOLIS Copyright ( c )  1990, Roy F. WESTW, fnc. 

#NU 0.0 

INU 0.0 
INU 0.0 

NU 0.0 

COMMENTS 

F i l l  0-0 bgs 
zonsists 64 grasS root 
fragments. 

rubble a t  2.2' 

nterval  . 

Page: 1 of 2 



Borehole b g  Roy I;: 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 18.00 
SITE NAME : MAIN POST 14 LOGGER : P. THOMAS 
BORING ID : MP14MW21 DRILL I NG COMPANY : J . C . ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 01/04/95 
ELEVATION : 7.500 surveyed DATE COMPLETED : 01/04/95 

CLASSIFICATION 

Poor ly  graded sand, SP 

Sandy e l a s t i c  s i l t ,  MH 

Ro Sample Recovered 

S i l t y  sand, SM 

30 Sample Recovered 

:I l t y  sand, SM 

To Sample Recovered 

i i l t y  sand, SM 

lo Sample Recovered 

COLOR 

GREY 

GRAY 

GRAY 

;RAY 

;RAY 

E 
H E-, 

u3 - 
SF1 

SF1 

SFT 

BFT 

S T  

z 
H 

iNU 0.0 

INU 0.0 

INU 0.0 

NU 0.0 

NU 0.0 

. . : i l l ?  Trace p lant / root  
'ragments. 

I n c e r t a i n / f i l l ?  

nc r i n / f i l l ?  Not - 
6 E-11.6 rr f i l t  f i  er 

set  t b 9 s . h  f [ b r e h o f e  Ib . 

Pager 2 of 2 06/02/95 GEOLIS Copyright Cc) 1990, Roy F. WESTON, inc. 



DATE: 06/20/95 **** R o y  F. UESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 35 

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM N M  (FT BGSI  METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

NS 

NS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

0 10 NA MOO 

0 0 
0 10 NA MOD 

0 0 
0 0 
0 0 
0 0 NON MOD 

20 0 MOD WEL 

0 0 
10 0 NON MOD 

0 0 
10 0 NON MOD 

0 0 
10 0 NON MOD 

0 0 

SFT MST 

SFT MST 

SFT SAT 

SFT WET 

SFT SAT 

SFT SAT 

SFT SAT 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. WESTON, I n c .  



Borehole Location Data Roy F. TON, In c. 

BOREHOLE I D  : MP16MW22 
BEGIN DATE : 12/15/94 

PROJECT NAME: FT. MONMOUTH 
EN;D DATE : 12/15/94 

LOGGER/COMPANY : K .  VALENTI 

TOTAL DEPTH : 14.50 DEPTH TO BEDROCK : 0.0 0 

BQREHOLE DIAMETER #1: 12.0 0 
INTERVAL: 0.00 f t .  t o  14.50 f t .  BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETEX #2 : 2.0 0 
INTERVf f i :  0.00 ft. to 14.50 ft. BGS 
METHOD : SPS FLUID : NONE 

BOREHOLE DIAEZETER #3: 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL R I G  TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

5.500 

N .  COOR.DINATE : 0.0000 

E.  COORDINATE : 0.0000 

WELL PERMIT.. . . . .  ( Y ) e s  ( N ) o :  N PERMIT # : N J  29 32582 

.. HOLE ABANDONED. ( Y )  es ( N )  o : N 
WELL INSTRLLED. .. f Y )  es (N)  o : Y 
WELL CLUSTEX.... .  ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 

........ WELL NEST ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
PUMPS INSTALLED, . ( Y )  es ( N )  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... (Y) es (N) 0:  N 
SLUG TESTS .  ............. ( Y )  es ( N )  o : N 
PACKER T E S T S .  ........... ( Y )  es ( N )  o : N 
PUMPING T E S T S .  .......... ( Y )  es ( N )  o : N 

COMMENTS : 

DEPTH 
0.00 
0.00 

0-2' sampled a1425 f o r  VOC,BNA,TCLIPest/PCB,~al metals. VOC 
@approx. 6-12" bgs. 2"-10' int. same for parameters. VOC 
taken from 2-4'. Lat. 40 deg 18' 56.1n/~ong. 74 deg 01'52,3tt 

iEOLIS Copyright (c) 1990, Roy F. UESTOH, Xne. 06/20/95 



Well Completion Summary Roy F. WSTON,  Inc. 

I CLIENT 
I 

FT. MONMOUTN DRILLING FIRM J , C . ANDERSON 
SITENAME MAIN POST 16 INSPECTOR K. VALENTI 

WELL ID MP16MW22 
START DATE 12/15/94 
COMPLEnONDATE 12/15/94 

WATER LEVELS 

Well Diagram not to Scale 

GEDLIS Copyright ( c )  1990, Roy F. UESTON, Inc. 

DRLLLING SUMMARY 
Diiller WELLS REEVE 
Ddling Huid WATER 
Well o p e  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 4.00 inch Inte~al:  0 o . o t o  4.509.  
5 p e  : Pvc SCH 40 

Stick Up Inner Casing: 1 .75 fi. Rotechchve Casing: 2.04 Jt. 

Casing h u t :  PORTLAND CEMENT I n t e ~ d :  0.00 to  1.00ft .  

Seal ope: BENTON I TE Interval: 1.oo t0  3 .oo f t .  

Sand Pack o p e  : MOR I E #I ZWNd: 3.00 to  14.509.  
Gmin Size : UN I FORM Median Dinmeter: 

Screen Diameter: 4.00 Interval: 4.50 to  14.04ft. 
l jpe  : PVC Slots: 0.010 inches 

SiltlhpInterval: 14-04 t o  14.50 j3, 
Back@l l jpe  : Inlewd: 0.00 t o  0.00 fi. 

WELL DEVELOPMENT 
Dnte 01/05/95 
Method Bailing, surge blocking 
Yield 1 gP=" Purged Volume 3 1 gal 

COMMENTS 
TC = Top o f  Casing SP = Tap Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottom Screen @&%:4@ = Sand pack 
TD = Total Depth = Formation 

Additional Comments: 

H e v a t i o ~  are feet above mean sea level 



Borehole Log Roy F* WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 4 . 5 0  
SITE NAME : MAIN POST 16 LOGGER : K. VALENTI 
BORING I D  : MP16MW22 DRILL 1 NG COMPANY : J . C . ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : CMB-55 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 1 2 / 1 5 / 9 4  
ELEVATION : 5 . 5 0 0  surveyed DATE COMPLETED : 1 2 / 1 5 / 9 4  

CLASSIFICATION 

Other 

n h e r  

No Sample Recovered 

Lean c l a y  w i th  sand, CL 

q fyzL lean  c l a y  H I  t h  grav 

40 Sample Recovered 

I layey sand, SC 

30 Sample Recovered 

'oorly graded sand, SP 

'ooriy graded sand, SP 

COLOR 

BROW 

BLACK 

GREEN-DK GRAY 

)K GREEN-DK GR' 

;REENISH BROWN 

;REEN1 SH-BROWN 

- 
E 
b 

I 
G - 

LSE 

LSE 

FRM 

SFT 

SFT 

;FT 

. SE 

COMMENTS 

To 3" tops il M t r i x  
coR i n s  a ?ew.sugrounded 
s m F t  stones. 

Asphalt gravel. 

a te r  i n  the hole a t  1' & sati trated s SPS sa cFay. urated. Sandy 

5.5-6 no recovery. 
Saturated. 

Sat ra ted sa (e. Most y 
;:itdme s%i - r o u n d  

06/02/95 GEOLIS Copyright (c) 1990, Roy F .  UESTON, Inc. Pager 1 of 2 



Borehole I;og Roy F. WESTON, Inc. 

PROJECT : FT. MCEMOUTH TOTAL DEPTH : 14.50 
S I T E  NAME : bUiIN POST 16 LOGGER : K. VALENTI 
BORING I D  : MP16MW22 DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : m - 5 5  
EASTING : 0.0000 estimated DATE STARTED 

CLASSIFICATION 

Poorly graded sand, SP 

Poorly graded sand, SP 

Lean clay, CL 

COLOR 

;REENISH-BROWN 

;REEN ISH-GRAY 

;REENISM-GRAY 

iREENISH-WHITE 

IK BROUN 

IK BROWN 

- 

i3 
t] 

3 
E 
ul - 

LSI 

SF' 

SF' 

LSI 

FRI 

FRI 

E "  

rn p: 
Z 
W 

INU 0 . 0  

INU 0 . 0  

INU 0 . 0  

INU 0.0 

N U  0.0 

NU 0 . 0  

CONMENTS 

SaIW-Lithplogy a 
prevl ous I ntervaf . 

Some $Light yellow 
starnrng observed. 

Dome e l l o  staining. 
Same Y I  thorog a 
srevious r ntervaf . 

5" Layer-sharp contact. 

Same t i  thglogy a 
,revia ,orehoye s 44.5 t ~ t  r v  6s;. Q TD of 

Page: 2 of 2 GEOLfS Copyright (c )  19m, R o y  F .  KSTOM,  Im. 



DATE: 06 /20 /95  **** R o y  F. WESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 36 

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLlNG S IZE  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/ W E L L I D  NUM NU# ( F T B G S )  METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

MP1 6MW22 

MP16MW22 

MP16MU22 

MPl6MW22 

MPlbMW22 

MP16MW22 

MP16MW22 

MP16MW22 

MP1 6MW22 

MP16MW22 

MP16MW22 

MPlbMW22 

MP16MW22 

M P l  W 2 2  
MP16MW22 

SPS 

SPS 

SPS 

SPS 
SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

LOW M o o  
NON NA 

MOD MOD 

MOD POR 

LOW POR 

NON MOO 

NON MOO 

HGH UEL 

HGH WEL 

NON WEL 

MOD UEL 

HGH WEL 

LSE 

LSE 

FRM 

SFT 

SFT 

SFT 

LSE 

SFT 

SFT 

L SE 

FRM 

F RM 

MST 
WA 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

MST 

MST 

GEOLIS C o p y r i g h t  (c )  1990, R o y  F. WESTON, Inc. 



Borehole Location Data Roy F. WESTON, Inc. 

BOREHOLE ID : MP18MW24 PROJECT NAME: FT. MONMOUTH 1 
BEGIN DATE : 01/12/95 END DATE : 01/12/95 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  < B > e d r o c k )  : 0 

TOTAL DEPTH : 1 5  . 0 0 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 12.25 
INTERVAL: 0.00 ft. t o  15.00 ft. BGS 
METHOD : HSA FI;UID : WATER 

B O ~ H O L E  DIAMETEX #2: 
INTERVAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : WELLINGTON R E E V E S  
DRILL RIG TYPE : MOBILE B-  57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

6.788 

N. COORDINATE : 0 . 0000 
E.  COORDINATE : 0,0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : N J  29 32565 

.. HOLE ABANDONED. ( Y )  es ( N )  o : N 

.. WELL INSTALLED. ( Y )  es ( N )  o : Y 
WELL CLUSTER, .... ( Y )  es ( N )  o: N N o .  OF WELLS : 0 ........ WELL NEST ( Y ) e s  ( N ) o :  N No .  OF WELLS : 0 
PUMPS INSTALLED. . { Y )  es ( N )  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE: TESTING 
BOREHOLE GEOPHYSICS. .... (Y) es (N) o : N 
SLUG TESTS. ............. (Y)  es (N)  o : N 
PACKER TESTS. ........... ( Y )  es {N)  o : N 
PUMPING TESTS. .......... ( Y )  es ( N )  o: N 

DEPTH 
0.00 
0.00 

COiwz4ENTS : 
Latitude-North: 40 deg 19' 00.211 
Longitude-West: 74 deg 02' 49.711 

GEOLIS Copyright (c) 1990, R a y  F. UESTON, Inc. 06/20/95 



Well Completion Summary Roy F. VY;ESTON> me. 

FT. MONMOUTH DRILIZNG EIRM J . C . ANDERSON 
I SZTENME M A I N  POST 1 8  INSPECTOR P, THOMAS 

WELL ID MP18MW24 
START DATE 01/12/95 
COMPLETION DATE 0 1 / 13 / 9 5 

Protective Casin I - 

NOTE: WWeU Diagmnr not to S d e  

WATER LEVELS 

DRIUZNG SUMMARY 
Driler WELLS REEVE 
Zhilling Eluid WATER 
wefl SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter= 4 -00 inch 
Qpe : PVC SCH 40 

Stick Up Casing: 1.38 ft. 

Casing GmIct: CEMTDENT 

seal Q~M:  BENTONITE SLURRY 

SandPack ripe: NO. 1 SAND MORlE 

Gmin Size : UN I FORM 

Screen Diameter: 4.00 
Type : PVC 

SSlrlZapZntend: 14.54 t o  15.00 
Backm o p e  : 

Protective Casing: 2 2 6  ft. 

Interval: o.ooto 1.00j t .  

Interval: 1.00to 3.5oft.  

Interval: 3.50 t o  15.00 fL. 
Median Diameter: 
Intend: 5.00 t o  14.54Jt: 
Slots: 0.010 inches 

ft. 
Intend: o - o o t o  0.00 fL, 

WELL DEVEWPMENT 
Date 01/18/95 
Method surge blocking/overpump 
Yield -25 gpm Purged Volume 2 0 gal 

COMMENTS 
TC = Top of Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = T o p  Screen = Seal 
BN = Top Seal BS = Bottom Screen pa.3  = sand pack 

TD = Totat Depth = Formation 

AdkWonal Comments= 
Depths are measured betow ground surface. 

- 

EleYatiOns are feet above mean sea level 

CEOLlS Copyright (c) 1990, Roy F. WESTON, Inc. 06/20/95 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 15.00 
SITE NAME : MAIN POST 18 LOGGER : P. THOMAS 
BORING ID : MP18MW24 DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 01/12/95 
ELEVATION : 6.780 sumeyed DATE COMPLETED : 01/12/95 

CLASSIFICATION COLOR 

o amp e ecover r__l 

-l 
BLACK 

GRAY 

GRAY 

GRAY 

06/20/95 GEOLIS C w r i g h t  Cc) 1990, Roy F. LBSTON, Inc. 

- 

F 
P 
5; - 

LSE 

LSE 

LSE 

LSE 

SFT 

SFT 

iFT 

COMMENTS 

F i l l .  

F i l t .  

F i l l .  Shingles. 

F i l l  Co l l  ted o i  
sampIe. M P % S B ~ - A ~ Z .  

J f f  e t  ho le 3'- au ered 
t o  1 1  ps renuiw S ~ S  
m r e  c ay in  in terva l .  

ill fusal  -10.5-111 
8s . -$ IL t  ho le apaln, 

t o  east. 

Page: 2 of 2 



Borehole Log Roy F. WESIFON9 Ilzc. 

1 PROJECT : FT. M O N M O H  TOTAL DEPTH : 15.00 
SITE NAME : MAIN POST 18 LOGGER : I?. ~0~ 
BORING ID : MP18MW24 DRILLING COMPANY : J. C .  ANDERSON 
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 01/12/95 
ELEVATION : 6 -780 surveyed DATE COMPLETED : 01/12/95 

CLASSIFICATION 

S i l t y  sand, SH 

Ro SanpLe Recovered 

I n t e r v a l  Not Sampled 

811ty sand, SH 

COLOR 

GRAY 

06120f95 GEOLIS Copyright (c) 1990, Roy F. UESTOH, Inc. 

fusal -10.5-11' 
9s. 0 se t  ho le  again, ii'" t o  east. 

i n t e r v e l  i n  new 
E B X f e  locat  i ons. 

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. UESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 45 

BOREHOLE SHP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT P C 1  P C 1  PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

0.00 0.20 SPS 

0.20 1.40 SPS 

1.40 2.00 SPS 

2.00 2.90 SPS 

2.90 4.00 SPS 

4.00 4.90 SPS 

4.90 6.00 SPS 

6.00 6.40 SPS 

6.40 7.00 SPS 

7.00 8.00 SPS 

8.00 9-00 SPS 

9.00 10.20 SPS 

10.20 t1.00 SPS 

11.00 12.00 NS 

12.00 15.00 CUT 

0 NON 

20 N A 

0 
20 N A 

0 
10 NON 

0 
10 LOU 

0 
0 NON 

0 
0 NON 

0 
0 
0 NON 

POR LSE MST 

POR LSE MST 

POR LSE MST 

WET 

POR LSE SAT 

POR SFT SAT 

POR SFT SAT 

POR SFT SAT 

POR SFT SAT 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. UESTON, I n c .  



Borehole Luca$ion Da& oy F, WESTON, Ine, 

BOREHOLE I D  : MP18MW25 
BEGIN DATE : 01/13/95 

PROJECT NAME: F T .  MONMOUTH 
DATE : 01/13/95 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  (< OBverburden <B>edrock) : 0 

TOTAL DEPTH : 15  . 0 0 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #1: 1 2  .2  5 
INTERVAL: 0.00 ft. to 15.00 ft, BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELL REEVE 
DRILL RIG TYPE : MOBILE B-57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

6.350 

E.  COORDINATE : 0,0000 

.... WELL PERMIT.. ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32566 

HOLE ABANDONED. .. ( Y )  es (N)  o : N 
WELL INSTXi5E.R. .. (Y) es (N) o : Y 
WELL CLUSTER. .... ( Y )  es (N) o : N No.  OF WELLS : 0 
WELL NEST. ....... ( Y )  es (N) o: N No. OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BORRNOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N) o : N 
SLUG TESTS. ............. (Y) es (N)  o:  N 
PACKER TESTS. ........... ( Y )  es (N) o : N 
PUMPING TESTS. .......... ( Y )  es (N) o : N 

C O ~ S  : 

Latitude-North: 40 deg 19 '  00.2'l 
Longitude-West: 74 deg 02' 48.1" 

DEPTH 
0.00 
0.00 

-- 

CEOLIS Copyright Ccf '1990, Roy F. UESTW, Im. 06/20/95 



Well Completion Summary Roy 1;. W S T O N ,  Inc. 

CLIENT FT. MONMOUTH DRLLLING FIZZM iT . C . ANDERSON 
SITENAME MAIN POST 18 INSPECTOR P. THOMAS 

WELL ID MP18NW25 
START DATE 01/13/95 
COMPLETIONDATE 01/13/95 

WATER LEVELS 

Protective Casin " 

NOTE: Wdl Diagnun not to Scale 

DRlZLING SUMMARY 
Driler WELLS REEVE 
DriUing Fluid WATER 
Well o p e  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 6 .OO inch Zntenal: 0.00 t o  5.00 ft. 
o p e  : 

Stick Up Inner Casing: 1.93 ft. Protective Casing: 2.29 ft. 

Casing Gmut: CEMT/BENT Interval: o.ooto 0.5oJt. 

Seal ope:  BENTONITE SLURRY h tmvd:  o.soto 30.00ft. 

SandPackrlpe:~olHoRIEsAWD Interval: 3.00to 15.00ft. 
Gnrin Size : UN I FORM Median Diameter: 

Screen Diameter: 4.00 Interval: 5 . 0 0 t o  14.54f2. 

lJp : PVC Slots: 0.010 inches 

SiltTrapInterval: 14.54 t o  15.00 Jt. 
B a c w  o p e  : Irrterval: o.ooto 0.00 ft* 

WELL DEVELOPMENT 
Date 01/19/95 
Method Surge Blocking/Bailing 

YieM -5 gPm Purged Volume 1 8  gal 

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

BN = T o p  Seal BS = Bottom Screen = Send Pack 
TO = Total Depth = Formation 

Additional Comments: 
Depths are measured below growxi surface. 

Elevations we feet above mean sea level 

GEOLIS Ccpyright (c) 1990, Roy F. EST&, Inc. 06/20/95 



Borehole Log 

BORING I D  : MP18MW25 DRILLING COMPANY : J.C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  

-- 

CLASSIFICATION 

S i  Lty sand, SM 

ko Sample Recovered 
S i l t y  sand with gravel, Sbf 

ko Sample Recovered 

5 l t y  sand, SM 

bo Sernple Recovered 

COLOR 

BROWN 

ill Sat - 5 '  bgs 
[argi. u o d  kagrnent6 -4.5 
t. bgs. 

F i l l  cuttings. Logged d r i l l  

Page: 1 of 2 



PROJECT : FT. MONMOUTH TOTAL DEPTH : 15.00 
S I T E  NAME : MAIN POST 18 LOGGER : P. 'I'HoM8Ls 

1 
BORING I D  : MP18MW25 D R I L L I N G  COMPANY : J.C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : MOBILE 8 - 5 7  
EASTING : 0.0000 estimated DATE STARTED : 01/13/95 
ELEVATION : 6 -350 surveyed DATE COMPLETED : 01/13/95 

CLASSIFICATION 

Sil ty sand, SM 

COLOR 

;RAY 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. UESfOM, tnc. 

COMMENTS 

F i l l .  L o g g e d  dr i l l  
c u t t i n g s .  

Page: 2 of 2 



DATE: 06/20/95 **** Roy F. UESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID: USACZ *** PAGE: 46 

BOREHOLE SUP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SlZE SAND SILT CLAY ORGANIC ROCK STRAT 

/WELL I 0  MUM NLIM (FT BGS) METHOD GRAVELPCT. SAW0 PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

MP18MU25 1 1 0.00 1.80 SPS M 10 MF 50 25 5 10 NON POR SFT MST 

MP18W25 1 2 1.80 2.00 SPS 0 0 0 0 0  

MP18W25 2 1 2.00 3.00 SPS M 20 MF 40 25 5 10 NON POR SFT VET 

MP18MW25 2 2 3.00 4.00 SPS 0 0 0 0 0  

MPl8MU25 3 1 4.00 5.00 SPS M 10 MF 50 25 5 10 NON POR SFT SAT 

MP18MU25 3 2 5.00 6.00 SPS 0 0 0 0 0  

MP18nU25 4 1 6.00 15.00 CUT M 10 MF 50 25 5 10 NON POR SFT SAT 

GEOLIS Copyright (c) 1990, Roy F .  UESTON, Inc. 



Borehole Location Data F. WESTON, Znc. 

BOREHOLE I D  : B1-MW1B 
B E G I N D A T E  : 01/09/95 

PROJECT N W :  FT. MONMOUTH 
END DATE : 01/09/95 

LOGGEX/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAE DEPTH : 14.50 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 12.25 
INTERVAL: 0.00 ft. t o  14.50 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE D I M T E R  #2: 
I r n E R V A L :  
METHOD : FLUID : 

BOREHOLE DIAMETER #3 : 
INTERVAL : 
MeTHOD : FLUID : 

DRILLING COMPANY : J . C . ANDERSON 
DRILLER : STEVE BURGER 
DRILL R I G  TYPE : MOBILE B -  57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N. COORDINATE : 0.0000 

6'. COORDINATE : 0.0000 

WELL PERMIT. ..... ( Y )  es ( N )  o: N PERMIT # : N J  29 32587 

. HOLE ABANDONED.. ( Y ) e s  ( N ) o :  N 
.. htELL INSTALLED. ( Y )  es ( N )  o : Y 

WELL CLUS TER..... ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
WELL NEST.  ....... ( Y )  es ( N )  o: N N o .  OF WLLS : 0 
PUMPS INSTALLED. . ( Y )  es ( N )  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  e s  ( N )  o : N 

SLUG T E S T S . ,  ............ ( Y ) e s  ( N ) o :  N 
PACKER T E S T S .  ........... ( Y )  es ( N )  o : N 
PUMPING T E S T S .  .......... ( Y )  es ( N )  o : N 

:oMzYElwTs : 

Longitude-West: 74 deg 02' 43.3" 
Latitude-North: 40 deg 18' 24.1" 

Well developed on 1/19/95. 

DEPTH 
0.00 
0.00 



Well Completion Summary Roy F. W S T O N ,  Iizc. 

CLIENT FT. MONMOUTH DRZLLZNG FIRM J . C . ANDERSON 
SITE NAME BACKGROUND 1 INSPECTOR P. THOMAS 

WELL ID Bl -MWlB 
START DATE 01/01/95 
COMPLETIONDATE 01/09/95 

Protective Casin I-lzl 

NOTE: Well Diagnun not to Scale 

WATER LEVELS 

DRILLING SUMMARY 
Driller STEVE BURGER 
hilling Ruid WATER 

ow SINGLE CASED SCREENED 

WELC DESIGN CONSTRUCTION 

Casing #I Dicuneter: 4 .OO inch 
o p e  : 

Stick Up Inner Casing: 2.11 ft. 

Casing Grout: CEMTIBENT 

Seal ope:  BENTONITE SLURRY 

hnd Pack o p e  : NO #I MOR IE 
GI& Size : UN I FORM 

Screen Diameter: 4-00 
o p e  : PVC 

Interval: o.ooto 4.00fi. 

Protective Casing: 2.68 fi. 

Internal: 0.0Oto 0.50ft. 

Interval: 0.5oto 3.00ft.  

z r r t e d :  3 .00 to  14.00ft. 

Median DMmeter: 
Intend: 4.00 t o  13.54ft. 
Sots: 0.010 inches 

WELL DEVEWPMENX 
Date 01/19/95 
Method Surge blocking/overpump 

Yield 1.5 gpm Pwged Volume 8 5 gal  

COMMENTS 
TC = Top of Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen - = Seal 
EN = Top Seal BS = B o t t m  Screen @@$$$$$@ = sand pack 

TD = Total Depth = Formation 

Additional Comments: 
Depths are measured below ground surface. 

Hevations are feel above mean sea level 

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. 06/20/55 



Borehole Log Roy F. WESTON, Irzc. 

PROJECT : FT. M O m W  
SITE NAME : BACKGROUM) 1 
BORING ID : B1-MWlB 
NORTHING : 0.0000 estimated 
EASTING : 0.0000 estimated 
ELEVATION : 22 - 4 8 0  surveyed 

TOTAL DEPTH : 14.50 
LOGGER : P. THOMM 
DRILLING COMPANY : J. C . ANDERSON 
DRILLING R I G  : MOBILE B-57 
DATE STARTED : 01/09/95 
DATE COMPLETED : 01/09/95 

CLASSIFICATION 

S i l t y  sand, SM 

Poor ly  graded sand, SP 

No sample Recovered 

Poor ly  graded sand, SP 

Poorly graded sand, SP 

Q r y r a  ed sand wi th  
Cl~t.' sP-s,d 

@o Sample Recovered 

Qpr Y r a  ed sand wi th  51 t,' sg-sHd 

io  Sample Recovered 

9 r y r a  ed sand wi th  l l ~ t j  ss-sB 

COLOR 

BROWN 

YELLOW BROUN 

OLIVE YLW BROUl 

ORANGE-BROUN 

FE BROWN (ORG) 

GEOLIS Copyright Cc) 1990, Rey F. UESTOII, Im. 

E 
IVM 0.0 

)VM 0.0 

IVM 0.0 

IVM 0.0 

IW 0.0 

VM 0.0 

vn 0.0 

COMMENTS 

I r o n  sta'ned (ora ge 
xown foloL), d$ heavy 
ninera s t r w g  out. 

!Lack eavy minerals 
.hrougkout matr ix.  

I: heavy mineral 
roughwt. 

black 

Page: 1 of 2 



LOGGER : P. THOMAS 
BORING I D  : B1-MW1B DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated 

CLASSIFICATION 

Pp r l y  raded sand with 
slyt ,  S ~ S M  

No Sample Recovered 

S i l t y  sand, SM 

No Sample Recovered 

Interval Not Sampled 

COLOR 

'E BROWN 

;TRONG FE BROUl 

GEOLIS Copyright ( c )  1990, Roy F. WESTOH, Inc. 

COMMENTS 

heavy mineral 
ckroughout . 

5 runnl ng sands. 

Page: 2 of 2 



DATE: 06 /20 /95  **** R o y  F. UESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 1 

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM HUM (FT 0GS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

NA MOD SFT 

NON UEL LSE 

NA UEL LSE 

NA UEL LSE 

NA MOD LSE 

NA MOD LSE 

NA MM) LSE 

NA MOD LSE 

WET 

UE T 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

GEOLIS C o p y r i g h t  (c)  1990, R o y  F. UESTON, Inc. 



Borehole Locatil'on Dab Roy F. TON, Inc, 

BOREHOLE I D  : B2-MW2B 
BEGIN DATE : 01/05/95 

PROJECT NAME: FT. MONMOUTH 
END DATE : 01/06/95 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  (cO>verburden  <B>edrock)  : 0 

TOTAL DEPTH : 0.0 0 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #I: 12 .2 5 
INTERVAL: 0.00 ft. to 20.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : FLUID : 

BORIi'HOLE DIAMETER #3: 
INTERVAL : 
METHOD : KLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : STEVE BURGER 
DRILL RIG TYPE : VINCE BORELLI 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

19.440 

N. COORDINATE : 0.0000 

E.  COORDINATE : 0.0000 

WELL PERMIT. ..... ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32588 

HOLE ABANDONED. .. ( Y )  es (N)  o : N 
WEAL INSTULED, . . ( Y )  es (N)  o : Y 
WELA CLUSTER. . , . . ( Y )  es (N)  o : N No. OF WELLS : 0 
WELL NEST. ....... ( Y )  es (N)  o: N No. OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N)  o: N 
SLUG TESTS. ............. ( Y )  es (N)  o : N 
PACRER TESTS.. .......... ( Y )  es (N)  o: N 
PUMPING TESTS. .......... ( Y )  es (N) o : N 

C O ~ S  : 
Latitude-North: 40 deg 18' 42.7" 
Longitude-West: 74 deg 03' 45.5" 

DEPTH 
0.00 
0 - 00 

CEOLIS Copyright Cc) 1990, Roy F. WESTON, Im. 06/27/95 



Well Compbtion Summary Roy I? WS1"ON, Inc. 

CLIENT FT. MONMOUTH 
SITENAME BACKGROUND 1 

DRILLING FIRM J . C . ANDERSON 
INSPECTOR P. THOMAS 

WELL ID B2 -MW2B 
STAIlT DATE 01/06/95 
COMPLETION DATE 0 1 / 0 6 / 9 5 

WATER LEVELS 

NOTE: Well Diagrvun not to Scale 

DRULZNG SUMMARY 
Driller STEVE BURGER 
Ddling Fluid WATER 
Well l jpe  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 4.00 inch 
o p e  : PVC SCH 40 

Interval: 0.00 t o  8.00 ft. 

Stick Up Inner Casing: 0.79 ft. 

Casing Grout: GEMTIBENT 

seal l j y ~ :  BENTONITE SLURRY 

Sand Pack l jpe  : NO. I SAND MORI E 

Grain Size : UN I FORM 

Screen Dianreter: 4.00 
Tjpe : PVC 

Sdt ?hpht&d: 19.54 t o  20.00 
Backfir1 Qpe : Interval: 0.00 t o  0.00 ft. 

Protective Casing: 1 - 0  1 ft. 

Interval: 0 - o o t o  5.00ft. 

Interval: 5 . 0 0 t o  8 . 0 0 j k  

Interval: 8 .00 to  20.00ft. 

Median Diameter: 
In f i?~d:  10.00 t o  19.54ft. 
Slots: 0.01 o inches 

fi* 

WELL DEVELOPMENT 
Date 01/19/95 
Method Surge blocking/bailing 

Yield 2.5 gpm Purged Volume 2 5 0 gal 

COMMENTS 
TC = Top of Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottom Screen @@@@ Satlcj Pack 

TD = Total Depth = Formation 

Additional Comments: 
Depths are measured belou ground surface 

hYevntiOns are feet above mean sea level 

GEOLIS Copyright (c)  1990, Roy F. UESTOU, Im. 06/27/95 



Borehole Log 
I I 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 0 . 0 0  

SITE NAME : BACKGROUND 1 LOGGER : P. THOMAS 
BORlNG ID : B2-MW2B DRILLING COMPANY : J.C. ANDERSON 

NORTHING : 0 . 0 0 0 0  estimated DRILLING RIG : VINCE BORsLLI 
EASTING : 0 . 0 0 0 0  estimated 

CLASSIFICATION 

Sandy s i l t ,  ML 

No Sample Recovered 

Sandy e l a s t i c  s i l t ,  MH 

No Sample Recovered 

Fat c lay  w i th  sand, CH 

ko Sample Recovered 

Fat c lay  w i th  sand, CH 

:Lastic s i l t  w l th  sand, A H  

To Sample Recovered 

$1 Lty  sand, SM 

COLOR 

BROUN 

BROWN 

BROUN/OL IVE 

;REEN/GREY BRN 

[E BRN/OLV BRN 

- 

E 
8 z 
E 
cn - 

FRM 

SFT 

SF1 

SFT 

SFT 

FRM 

- 

Progre s i v e l y  ge t t ing  
more cfay. 

B a c k f i l l e d  m t r i a l -  
grass roots  Fraghnts.  

B ckf i l led  material  - sat 
& e r v q  i n  coarser 

F nterva s, grass roots, 
ragments. 

Very micaceous. 

06/27/95 GEOLIS Copyright (c) 1590, Roy F. WESTON, fnc. Page: 1 of 2 



Borehole Log 

PROJECT : FT. MONMOUTH 
SITE NAME : mK%ROUNIJ 1 

BORING ID : B2-MW2B 
NORTHING : 0 . 0 0 0 0  est imated 
EASTING : 0 . 0 0 0 0  es t imated  
ELEVATION : 1 9  . 4 4 0  surveyed 

Roy F. WESTON, Inc. 

TOTAL DEPTH : 0 . 0 0  

LOGGER : P. THOMAS 
DRILLING COMPANY : J. C. ANDERSON 
DRILLING R I G  : VINCE BORELLI 
DATE STARTED : 0 1 / 0 5 / 9 5  
DATE COMPLETED : 0 1 / 0 6 / 9 5  

CLASSIFICATION 

i i l t y  sand, SM 

to Sample Recovered 
I? l t y  sand, SM 

o Sample Recovered 

l l t y  sand, SM 

0 Sample Recovered 
l l t Y  sand, SM 

0 Sample Recovered 

n t y  sand, SM 

COLOR 

GRAY 

GRAY 

GRAY 

l e r y  m i  caceous. 

I. mi caceous. 

micacous - 
! [ p t w a t p  Iminera "'f r e d E Z ' v e  und through- 
)ut i n te rva f .  

' micacous e r  h i g  
+een m nerar  t x r o u g k u t  
n terva l .  

micacous, set  wet l 
6 1  bgs. 

Page: 2 of 2 06/27/95 GEOLIS C o p y r i g h t  (c) 1990, Roy F. UESTOW, Inc. 



DATE: 0 6 / 2 7 / 9 5  **** R o y  F. UESTON, I n c .  LITHOLOGICAC DATA FOR - CLIENT 10: USAC2 *** PAGE: 1 

BOREHOLE SMP LTH LITHOLOGY INT. SARPLlNG SIZE  GRAVEL S I Z E  SAND SILT CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOO GRAVELPCT. SAND PCT P C 1  PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS F 
SPS 

SPS F 
SPS 

SPS F 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SP S 

SPS 

SPS 

SPS 

SPS 

NON MOO FRM 

HGH MOO SFT 

HGH MM) SFT 

HGH MM) SFT 

MOO MOO SFT 

NON MOD FRM 

NON MOD SFT 

NON MGU LSE 

NON MGU SFT 

NON MOD SFT 

MST 

MST 

MST 

MST 

SAT 

MST 

MST 

SAT 

SAT 

SAT 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. WESTON, lnc. 



BOREHOLE ID : 33 - m 3 3  
BEGIN DATE : 01/06/95 

PROJECT NAME: FT.  MONMOUTH 
END DATE : 01/09/95 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED IN (<O>verburden cB>edrock)  : 0 

TOTAL DEPTH : 26.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #1: 12.25 
INTERVRL: 0.00 ft. to 26.00 ft, BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIA14zeTER #2: 
INTERVAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVRL: 
METHOD : FLUID : 

DRILLING COlr2PANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL RIG TYPE : MOBILE B- 57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N. COORDINATE : 0.0000 

E. COORDINATE : 0.0000 

WELL. PERMIT.. .... ( Y ) e s  (N)o :  N PERMIT # : N J  29 32589 

. HOSE ABANDONED.. ( Y ) e s  ( N ) o :  N 
.. WELL INSTALLED. (Y) es (N) o : Y 

WELE CLUSTER ..... ( Y ) e s  (N)o:  N NO. OF WELLS : 0 
....... WELL m S T .  ( Y )  es (N) o : N No. OF WELLS : 0 

PUMPS INSTALLED. . ( Y )  es (N) o : N TYPE DEPTH 
PURGE : 0.00 
SAMPLE : 0.00 

BOREHOLE TESTING 
BORENOLE GEOPHYSICS. .... ( Y )  es (N) o :  N 
SLUG TESTS. ............. ( Y )  es (N) o : N 
PACKER TESTS.. .......... ( Y ) e s  (N)o :  N 
PUMPING TESTS. .......... ( Y )  es (N) o : N 

C O ~ S  : 
Latitude-North: 40 deg 18' 32.4"  
Longitude-West: 74 deg 03' 27.7" 

GEOLIS Copyright Cc) 1990, Roy F. WESTON, fm. 



Well Completion Summaly Roy F. WSTON,  h e .  

CLIENT FT. MONMOUTH DRIUING FZRM J . C . ANRERSON 
SITENAME MAIN POST AREA INSPECTOR P. THOMAS 

WELL ID B3 -MW3B 
START DATE 01/06/95 
COMPLETIONDATE 01/09/95 

Protective Casin I ' "  

NOm: Well Diagrem not to Scale 

WATER LEVELS 

DRILLING SUMMARY 
Driller STEVE BURGER 
Drilling muid WATER 
Well o p e  SINGLE CASED SCREENED 

- 

WELL DESIGN CONSTRUCTION 

Casing #I Dianreter: 4.00 inch 
ope : 

Stick Up Inner Casing: I .89 ft. 

Seal ope: BENTONITE SLURRY 

Sand Pack o p e  : NO. I MORI E 

Gmin Size : UN I FORM 

Screen &meter: 4.00 
l j p e  : PVC 

Sift l h p  Interval: 25.54 t o  26.00 
Backfil ope : 

Interval: 0.00 t o  16.00fi. 

h t e d i v e  Casing: 2 -33 ft. 

Interval: 0.00to 11.00ff. 

Interval: 11.00 t o  14.00 ft, 

Interval: 14.00 to  26.00ft. 
Median Diameter: 
Internal: 16.00to 25.54ft, 
Slots: 0.010 inches 

Jit. 
Internal: 0.ooto 0.00 fk. 

WELL DEVELOPMENT 
Date 01/19/95 

.Method Surge Blocking/Bailing 
Yield 9Pm PurgedVolume 192 gal 

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = G r w n d  Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottom Screen %%%% = Sand Pack 
TD = Total Depth = Formation 

Additional Comments: 
Depths are measured below ground surface. High tu rb id i t y  a t  

end of nett development. Well i s  very slow t o  recharge. 

Elevations are feet d o v e  mean sea level 

GEOLIS Copyright Cc) 1990, Roy F, WESTOW, Inc. 06/20/95 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 2 6 . 0 0  

SITE NAME : MAIN POST AREA LOGGER : P. !l'HOMAS 
BORING ID : B3-MW3B DRILLING COMPANY : J.C. ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : MOBILE B-57 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 0 1 / 0 6 / 9 5  

ELEVATION : 19 - 2 0 0  surveyed DATECOMPLETED : 0 1 / 0 9 / 9 5  

S i l t y  sand, SM 

$0 Sample Recovered 

j i l t y  sand, SM 

io Sample Recovered 

i i l t y  sand, SM 

;I t t y  sand, SM 

COLOR 

BROWN 

BRN-YELLOW FE 

OLIVE YELLOW 81 

:E BRN/GRN GRY 

F 
tl z 
ki 
E 
a - 

SF 

SF' 

SF1 

SF1 

;FT 

IFT 

5 DVM 0.0 
7 

I !  

6 OVM 0.0 
7 

10 
13 

COMMENTS 

- 

d Fe ta ined t les  
L t  T e d  (BS-SBI-AOT[; f o r  
E!$ective parameters. 

F i l l ?  l r r e g  1 e r sta ined cohe l o  mott les 

;raveP tayer -fl 69s. 

:ill Fe reen/gya 
nott(es;'cfay str ingers. 

fery t i g h t  matrix. 

Page: 1 of 3 06/02/95 GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. 



Borehole Lug Roy F. W S T O N ,  Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 2 6 . 0 0  
SITE NAME : MAIN POST AREA LOGGER : P. THOMAS 
BORING I D  : B3-MW3B DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : MOBILE B-57 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 0 1 / 0 6 / 9 5  
ELEVATION : 19 - 2 0 0  surveyed DATE COMPLETED : 0 1 / 0 9 / 9 5  

CLASSIFICATION 

S i l t y  sand, SM 

S i  Lty sand, SM 

$0 Sample Recovered 

i i l t y  sand, SM 

io Sample Recovered 
ii Lty sand, SM 

lo Sample Recovered 

ii Lty  sand, SM 

lo Sample Recovered 
s i l t y  sand, SM 

COLOR 

FE BRN/GRN GRY 

GRAY 

;RAY 

;RAY 

iRAY 

RAY 

06/02/95 GEDLlS Copyright (c) '1590, Roy F. UESTON, Inc. 

COMMENTS 

Sampled 03-SBI-A03 

! a r t 2  sand wi th  s i l t /  
r a  matrix, wet a t  
iotrom o f  spoon. 

oarser than above i n t .  

Pages 2 of 3 



Borehole Log 

PROJECT : FT. MONMOUTH TOTAL DEPTH 

S I T E  NAME : MAIN POST AREA LOGGER 

BORING I D  : B3-MW3B DRILLING COMPANY : 

NORTHING : 0.0000 estimated DRILLING R I G  

EASTING : 0 .0000  estimated DATE STARTED 

ELEVATION : 19 .200 surveyed DATE COMPLETED : 

Roy F. WESTON, Inc. 

26 .00  

P. THOMAS 
J.C. ANDERSON 
MOBILE B-57 
01/06/95 
01/09/95 

CLASSIFICATION 

S i l t y  sand,  SM 

Ro S a m p l e  R e c o v e r e d  

i n t e r v a l  N o t  Sampled 

COLOR 

;RAY 

GEOLIS C o p y r i g h t  (c) 1990, R o y  F. YESTOM, Inc. Page: 3 of 3 

COMMENTS 

4 u g e r e d  i n t e r v a l .  



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. WESTON, I n c .  L lTHOLOGlCAL DATA FOR - CLIENT ID:  USAC2 *** PAGE: 1 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/ W E L L I D  NUM NUM ( F T B G S )  METHOO GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

SPS F 

SPS 

SPS F 

SPS 

SPS F 

SPS 

SPS 

SPS 

SPS F 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

SPS 

FM 

MFC 

MF 

FM 

FM 
FM 

FM 

MF 

MF 

MF 

FM 

NON MOD SFT 

NON MOO SFT 

MOD MOD SFT 

LOW MOO SFT 

LOU MOD SFT 

LOU MOD SFT 

NON MOD SFT 

NON MOD SFT 

NON MOD LSE 

NON MOD SFT 

NON MOD SFT 

NON MOD SFT 

MST 

MST 

WET 

WET 

WET 

WET 

MST 

WET 

WET 

SAT 

SAT 

SAT 

GEOLIS Copyright ( c )  1990, R o y  F. WESTON, I n c .  



Borehole Location Data Roy F. Wl%STUN, Inc. 

BOREHOLE I D  : B4 -MW4B 
BEGIN DATE : 01/09/95 

PROJECT NAME: FT .  MONMOUTH- 
END DATE : 01/09/95 

1 BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  < B > e d r o c k )  : 0 I 
1 TOTAL DEPTH : 15.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 12 .0 0 
INTERVAL: 0.00 ft. t o  16.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL R I G  TYPE : CME- 55 

SURVEYED 

9.780 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N .  COORDINATE : 0.0000 

E .  COORDINATE : 0.0000 

WELL PERMIT,. .... I Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32567 

.. HOLE ABANDONED. (Y) es (N) 0 : N 

.. WELL INSTALLED. ( Y )  es ( N )  o : Y 
.... WELL CLUSTER. ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 

WEEL NEST. ....... ( Y )  es ( N )  o: N No .  OF WELLS : 0 
PUMPS INSTALLED. . (Y) es (N)  0 : N TYPE DEPTH 

PURGE : 0.00 
SAMPLE : 0.00 

BORE!HOLE TESTING .... BOREHOLB GEOPHYSICS. (Y) es (N)  o : N 
SLUG TESTS. .  ............ ( Y ) e s  ( N ) o :  N 
PACKER TESTS. ........... ( Y )  es (N)  o : N 
PVMPIHG T E S T S . .  ......... ( Y l e s  ( N ) o :  N 

COMMENTS : 
Sample I.D. 1-2' B4-SBO1-A01 Dup. 34-SB4-001 Sample I.D. 6'- 
6'I to 7'-2" 34SB01-A02. All parameters: TCL+30 VOA, BNA,PEST 
/PCB, TAL met.,Cn. Lat: 40 deg 19' On/Long: 74 deg 02' 40.3" 

GEOLIS Copyright tc) t990, Roy F. WESTON, Inc. 061201 95 



Well Completion Summary oy F. WSTON, Inc. 

CLIENT F T .  MONMOUTH 
' SITENAME BACKGROUND 4 

DRILLING FIRM J , C . ANDERSON 
INSPECTOR K. VALENTI 

WELL ZD B4 -MW4B 
START DATE 01/09/95 
COMPLElYON DATE 0 1 / 0 9 / 9 5 

NOTE: Well &gram not to S d e  

WATER LEVELS 

RRlZLING SUMMARY 
DriUer WELLS REEVE 
DriUingFEuid WATER 
Well o p e  SINGLE CASED SCREENl3D 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 4.00 inch 
o p e  : 

Stick Up Inner Casing: 2 -30 ft. 

Casing Gro* PORTLAND CEMENT 

Seal ope: BENTONITE 

Sand Pack o p e  : #I MORIE 

Grain Size : UN I FORM 

Screen Diameter: 4.00 
o p e  : PVC 

Protective Casing: 2 -66 fi. 

Interval: 0.00to I .OO&. 

Interval: f . 00 t o  3.00 fl. 

z & d :  3.00 t o  15.00 fC. 
Median Diameter; 
Interval: 5.00to 14.54fC. 

Slots: 0.010 inches 

P. 
Zitterval: o.ooto 0.00 jrt. 

WELL DEVEU)PMENT 
Date 01/19/95 
Method Surge Blocking/Overpump 

Yield --. 5 gpm Purged Volume 4 5 gal 

COMMENTS 
TC = Top o f  Casing SP = Top Sand Peck = Grout 
GS = Ground Surface SC = Top Screen - = Seal 
BN = Top Seal BS = Bottom Screen = Sand pack 

TD = Total Depth = Formation 

Hevations are feet above mean sea level 

GEOLIS Copyright ( c )  1990, Roy F. WESTON, Inc. 06/20/95 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MON'MoUTH TOTAL DEPTH : 1 5 . 0 0  

SITE NAME : BACKGROUND 4 LOGGER : K. VALEbl'l'I 
BORING ID : B4-MW4B DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING RIG : m - 5 5  
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 0 1 / 0 9 / 9 5  

ELEVATION : 9 - 7 8 0  surveyed DATE COMPLETED : 0 1 / 0 9 / 9 5  

CLASSIFICATION 

S i l t y  sand, SM 

Sl l t y  sand, SM 
3 1  l t y  sand, SM 

Silty sand, SM 

j i l t y  sand, SM 

COLOR 

BROWN 

BROWN 
OLIVE BROWN 

BLIVE 

)LIVE GREEN 

;REEH (FOREST) 

06/02/95 GEOtlS Copyright ( c )  1990, Roy F. UESfObl, Inc. 

H 

HNU 0.0 

HNU 0.0 

HNU 0.0 

+NU 0.0 

INU 0.0 

INU 0.0 

NU 0.0 

COMMENTS 

Used 3" spoon. 

3" sps used. 

F i l l / u n c e r t a i n  w i th  
orange s t  l n i n g  - 

t t 7 i  ng no e8fi.om W 811 sps use&. 

dk orange 
i 9 wet 8!1g@. 
sampld 64-sso7:~ 2 

L t s i d e  o f  sps at.  ~ o d  
det t o  6' bgs !st water 
3 t  7'-2" bg~. '3" sps 
mxl. 

Page: 1 of 2 



Borehole b g  Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 15.00 
S I T E  NAME : BACKGROUND 4 LOGGER : K. VALENTI 
BORING I D  : B4-MW4B D R I L L I N G  COMPANY : J. C.  ANDERSON 
NORTHING : 0 .0000  estimated D R I L L I N G  R I G  : CM6-55 
EASTING : 0.0000 estimated DATE STARTED : 01/09/95 
ELEVATION : 9 .780  surveyed DATE COMPLETED : 01/09/95 

CLASSIFICATION 

Si l ty  sand, SM 

9 r y r a  ed sand with t,?,! sB-sMd 

'oorly graded sand, SP 

COLOR 

GREEN (FOREST) 

SREEN- FOREST 

)K GREEN 

GEOLIS Copyright (c) 1990, Roy F. UESTW,  Inc. 

rn 
W 

INU 0.0 

NU 0.0 

NU 0.0 Ind of  borehole. 

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. WESTON, I n c .  LITHOLOGlCAL DATA FOR - CLIENT ID: USACZ *** PAGE: 2 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S IZE  GRAVEL S IZE  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  MUM HUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NON 

NOW 

L o u  

MOD 

LOU 

L o u  

NON 

L o u  

NON 

MOD 

MOD 

MOD 

POR 

POR 

MOD 

MOD 

MOO 

UEL 

NA 

LSE 

FRM 

FRM 

SFT 

SFT 

LSE 

LSE 

LSE 

MST 

WST 

MST 

WET 

MET 

SAT 

SAT 

SAT 

SAT 

GEOLlS Copyright (c )  1990, R o y  F. WESTON, Inc. 



Borehole Location Data 

BOREHOLE I D  : B5-MW5B 
BEGIN DATE : 01/11/95 

PROJECT NAME: FT . MONMOUTH 
END DATE : 01/11/95 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 0.0 0 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETEX #1: 12.0 0 
INTERVAZl: 0.00 ft. t o  0.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
I N T r n V A L  : 
METHOD : FLUID : 

BOREHOLE. DIAME:TEZ #3 : 
INTERVAL : ' 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
D R I L L  R I G  TYPE : CME-55  

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

13.400 

N, COORDINATE : 0.0000 

E. COORDINATE E 0.0000 

.... WELL PERMIT. .  ( Y ) e s '  ( N ) o :  N PERMIT # : NJ 29 32583 

. HOLE ABANDONED.. ( Y ) e s  ( N ) o :  N 
WELL INSTALLED,  . . ( Y )  es ( N )  o : Y 
WELL CLUSTER. .... ( Y )  es ( N )  o: N N o .  OF WELLS : 0 
WELL NEST. .  ...... ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
PUMPS INSTAL-. . ( Y )  es ( N )  o : N T Y P E  

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es ( N )  o : N 

............ SLUG T E S T S . .  ( Y ) e s  ( N ) o :  N 
PACKER T E S T S .  ........... ( Y )  es ( N )  o : N 
PUMPING T 3 S T S .  .......... ( Y )  es ( N )  o: N 

COMMENTS : 
Latitude-North: 40 deg 19' 04.7" 
Longitude-West: 74 deg 02' 07.6" 

DEPTH 
0.00 
0-00 

Z O L I S  Copyright cc) 1990, Roy F. WESTON, Inc. 06/20/35 



Well Completion Summary Roy I;: WESTON, Inc. 

FT. MONMOUTH DRZLLZNG F I N  J . C . ANDERSON 
SITE NAME M A I N  POST AREA INSPECTOR K. VALENTI 

WELL ID B5 -MW5B 
START DATE 01/11/95 
COMPLETlON DATE 01/11/9 5 

WATER LE VELS 

Protective Casin I ' " '  

NOTE: Well Lkgnun not to Scale 

DRlLLING SUMMARY 
Driller WELLS REEVE 
Drilling Fluid WATER 
Well 5 p e  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I DSametec 4 .oo inch 
o p e  : 

S W  Up Inner Casing: 2.00 ft. 

Casing &Out: PORTLANO CEMENT 

Seal ljpe: BENTONITE 

Sand Pack o p e  : #I MOR I E 

Gmin Sb? : UNI FORM 
Screen Diameter: 4.00 

o p e :  PVC 

SiblZvrpInterval: 14.04 to  14.50 

Backfill ripe : 

htect ive  Casing: 2. I 4 ft. 

llrterval: o.oot0 1.ooft. 

Interval: 1.00to 3.00ft.  

htervd: 3.00to 14.50fi. 

Median Diameter: 
Interval: 4.50to 14.04fi: 
Slots: 0.010 inches 

ft. 
Interval: 0.00 t o  0.00 ft. 

WELL DEVELOPMENT 
Date 01/19/95 
Method Bai 1 ing 
Yield 1 gPm Purged Vdume 18 gal 

COMMENTS 
TC = Top of Casing SP = Top Sand Pack = Grout 
GS 2 G r d  Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottun Screen = %  = Sand Pack 
TO = Total Depth = Formation 

Adiiiti0n.l Comments: 
Wet1 during development remained turbid. 

Ehations are feet above mean sea level 

GEOLlS Copyright (c) 1990, R o y  F. UESTON, I n c .  06/20/95 



LOGGER : K. VALENTI 
BORING I D  : B5-MW5B DRILL1 NG COMPANY : J . C . ANDERSON 
NORTHING : 0.0000 estimated 

CLASSIFICATION 

Sandy s i l t ,  ML 

Sandy e l a s t i c  s i l t ,  MH 

$1 l t y  sand, SH 

l o  Sample Recovered 

;I l t y  sand, SM 

lo Sample Recovered 

i l L t  w i th  sand, ML 

COLOR 

BROUN 

OLIVE BROWN 

)LIVE BROWN 

]LIVE BROWN 

ILIVE BROWN 

K BROW TO ELK 

COMMENTS 

F i l l .  2" SPS used. Mot t le  
sra ge Fe tains. More 
sang towa 3s s o n b t o n  
sample ~ ~ F . B S - ~ B ~ I - A ~ $  

:ill t '  b's. 2" Few SPS gra used bands Wet a t  a t  

-5' %gs H a Fe 
i t a i n i n i  a5.P 

!' sps used here t o  T.D. 

i l d  gray-and lt. orange 
ta in ing  i n  SPS. 

PS i s  wet t o  saturated. 

Page: 1 of 2 06/02/95 GEOLIS Copyright (c) '19PO, Roy F, WESTON, Inc. 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 0.00 
S I T E  NAME : MAIN POST AREA LOGGER : K. VALENTI 
BORING I D  : B5-MW5B D R I L L I N G  COMPANY : J.C . ANDERSON 

1 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : CM6-55 
EASTING : 0.0000 estimated DATE STARTED : 01/11/95 
ELEVATION : 13 .400 surveyed DATECOMPLETED : 01/11/95 

CLASSIFICATION 

S i l t  w i t h  sand, ML 

t l a s t i c  s i l t  w i t h  sand,  MH 

I n t e r v a l  N o t  Sampled 

COLOR 

IK BROWN TO BL 

GEOLIS C o p y r i g h t  (c) 1990, Roy F. UESTON, Inc. 

COMMENTS 

SPS i s  w e t  t o  s a t u r a t e d .  

;ps f p y ~  g e t s  (26%). ndiek A ~ e r  t o w a r d s  t o  

t o  s e t  we1 . 
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DATE: 0 6 / 2 0 / 9 5  **** R o y  f .  WESTON, Inc. LITHOLOGlCAL DATA FOR - CLIENT ID: USACZ *** PAGE: 3 

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SP S 

SPS 

SPS 

NS 

0 0 NON POR 

1 5  0 MOD POR 

0 0 NA WEL 

0 0 NON WEL 

0 0 
5 0 LOU WEL 

0 0 

5 0 LOW MOD 

1 0  0 MOD WEL 

0 0 

LSE DRY 

STF MST 

t S E  SAT 

LSE SAT 

SFT SAT 

SFT SAT 

FRM SAT 

GEOLIS C o p y r i g h t  (c )  1990, R o y  F. MESTON, Inc. 





Borehole Location Data Roy F. WESTUN, I m .  

BOREHOLE I D  : MP18-SBI PROJECT NAME: FT, MONMOUTH 
BEGIN DATE : 01/12/95 END DATE : 01/12/95 

LoGGER/COMPANY : K. VA.LENTI/P. THOMAS 

BOREHOLE COMPLETED IN (<O>verburden cB>edrock)  : 0 

TOTAL DEPTH : 8.0 0 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 3 -0 0 
INTERVAL: 0.00 f t .  t o  8.00 ft. BGS 
METHOD : HSA 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : 

BOREHOLE DIAMETER #3: 
INTER V U  : 
METHOD : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : M E - 5 5  MOBILE B-57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N. COORDINATE : 0.0000 

E .  COORDINATE : 0.0000 

.... WELL PERMIT.. ( Y ) e s  ( N ) o :  N PERMIT # : 

.. HOLE ABANDONED. ( Y )  es (N) o : Y 

.. WELL INSTALLED. ( Y )  es (N) o : N 
WELL CLUSTER ..... ( Y ) e s  ( N ) o :  N No. OF WELLS 
WELL NEST. ....... ( Y )  es (N) o :  N No. OF WELLS 
PUMPS INSTRLLED. . ( Y )  es (N) o : N 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es (N) o : N 

SLUG TESTS. ............. ( Y )  es (N) o :  N 
PACKER TESTS. ........... ( Y )  es (N) o : N 
PUMPING TESTS. .......... ( Y )  es (N) o : N 

FLUID : NONE 

FLUID : 

FLUID : 

: 0 
: 0 
TYPE 

Boreholes were grouted with cernent/bentonite mixture f r o m  
bottom t o  ground sur face .  

DEPTH 
0.00 
0.00 

;EOLIS Copyright Cc) 1990, Roy F. UESTON, Inc. D6/20/% 



Borehole Log Roy F. WESTON, Znc. 

TOTAL DEPTH : 8 . 0 0  

SITE NAME : MAIN POST 1 8  LOGGER : K. VALENTI/P. THOMAS 
BORING ID : MP18-SB1 DRILLING COMPANY : J. C . ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : CME-55 MOBILE B-57 
EASTING : DATE STARTED : 0 1 / 1 2 / 9 5  

CLASSIFICATION 

S i l t y  gravel w i th  sand, Glu 

no Sample Recovered 

SlLty  sand, SM 

80 Sample Recovered 

51 l t y  sand, SM 

Jo Sample Recovered 

LiLty sand, SM 

COLOR 

ORANGE 

DL l VE GREEN/GS 

SR AY 

;RAY 

;RAY 

E 
1 t3 

m - 
LSI 

SF' 

SF1 

SF1 

jFT 

C Le ed sample 
I ; ~ S B ~ \  -~6t .  

ill wi th  gray shingles 

C Le ed sg Le 8 8 : ~ ~ 8 \  -A@. SOIE wet 
t -4' bgs. 

ill S o i l s  saturated a t  
I bis. 

Page: Z of 1 06/02/95 GEOLIS Copyright (c) 1990, Roy F. WESTOW, Inc. 



DATE: 06/20/95 **** R o y  F. WESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT 10: USACZ *** PAGE: 37 

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING SIZE  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

[WELL I D  NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

1 1 0.00 0.90 SPS MF 45 40 15 0 0 NON POR LSE MST 

1 2 0.90 1.70 SPS 10 MF 50 25 5 10 NON POR SFT MST 

1 3 1.70 2.00 SPS 0 0 0 0 0  
2 1 2.00 3.40 SPS MF 10 MF 50 25 5 10 NON POR SFT MST 

2 2 3.40 4.00 SPS 0 0 0 0 0  
3 1 4.00 5.20 SPS MF 10 MF 50 25 5 10 NON POR SFT WET 

3 2 5.20 6.00 SPS 0 0 0 0 0  
4 1 6.00 8.00 SPS 10 MF 50 25 5 10 NON POR SFT SAT 

GEOLIS Copyright ( c )  1990, R o y  F. WESTON, Inc. 



Roy F. WESTON, Inc. 

BOREHOLE ID : MP18-SB2 
BEGIN DATE : 01/12/95 

PROJECT NAMe: F T .  MONMOUTH I 
END DATE : 01/12/95 

LOGGER/COMPAWY : K .  VALENTI/P. THOMAS 

BOREHOLE COMPLETED IN  (cO>verburden  cB>edrock)  : 0 

TOTAL DEPTH : 0.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #I: 6 .0 0 
IXZ'ERVAL: 0.00 ft. t o  6.00 ft. BGS 
METHOD : HSA 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : 

BOREHOLE DIAMETER #3 : 
INTERVAL : 
METHOD : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME-55 MOBILE B-57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N .  COORDINATE : 0.0000 

E .  COORDINATE : 0.0000 

FITELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : 

.. HOLE ABANLXJNED. ( Y )  es (N) 0 : Y 

.. WELL INSTALLED. ( Y )  es (N) o : N 
WELL CLUSTEIR. .... (Y) es (N) o: N No. OF WELLS 
WELL NEST. ....... ( Y )  es (N) o : N No. OF WELLS 
PUMPS INSTALLED. . (Y) es (N)  o : N 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es  (N) o: N 

SLUG TESTS. ............. ( Y )  es  (N) o: N 
PACKER TESTS. ........... (Y) es (N) o : N 
PUMPING TESTS. .......... (Y) es (N) o : N 

2 O m N T S  : 

FLUID : AIR 

FLUID : 

FLUID : 

SURVEYED 

: 0 
: 0 
TYPE DEPTH 

0.00 
0.00 

iEOLIS Copyright ( c )  1990, Roy F. WESTON, Inc. 06/20/95 



Borehole Log Roy 1F;: WESTON, IBC. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 0.00 
SITE NAME : MAIN POST 18 LOGGER : K . VALENTI /P . THOMAS 
BORING ID : MP18-SB2 DRILL I NG COMPANY : J . C . ANDERSON 
NORTHING : 0.0000 estimated DRILLING RIG : CME-55 MOBILE B-57 
EASTING : 0 .0000 estimated DATE STARTED : 01/12/95 
ELEVATION : 0.000 estimated DATE COMPLETED : 01/12/95 

CLASSIFICATION 

S i l t y  gravel w i th  sand, GM 

S 1  Lty sand, SM 

ko Sample Recovered 

El 1 t y  sand, SM 

80 Sample Recovered 

3 i  l t y  sand, SM 

30 Sample Recovered 

COLOR 

ORANGE 

OLIVE GREEN/GR\ 

GRAY 

GRAY 

GEOLIS Copyright [ c )  1990, Roy F. UESTON, Inc. 

F 
0 

3 
VJ - 

LSI 

SF' 

SF' 

SF1 

COMMENTS 

ill. 

ill. 

3 i l s  a re . f i ne r  than 
-ewous in te rva  . 

Page: 1 of -2 



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. UESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 3 8  

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I 0  NUM HUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

MP18-SB2 1 1 0.00 0.90 SPS FM 4 5  HF 4 0  1 5  0 0 YON POR LSE MST 

MP18-SB2 1 2 0.90 1.20 SPS FM 1 0  MF 5 0  2 5  5 1 0  NON POR SFT MST 

MP18-SB2 1 3 1.20  2.00 SPS 0 0 0 0 0  

H P l 8 - S B 2  2 1 2.00 3.40 SPS 1 0  FM 5 0  2 0  10 1 0  NON POR SFT UE T 

MP18-SB2 2 2 3.40 4 .00  SPS 0 0 0 0 0  

MP18-SB2 3 1 4.00  5 .80  SPS MF 1 0  FM 5 0  2 0  1 0  1 0  NON POR SFT UE T 

MP18-SB2 3 2 5.80 6.00 SPS 0 0 0 0 0  

GEOLIS C o p y r i g h t  (c) 1990, R o y  F .  UESTON, Inc. 



Borehole Location Data Roy F. WESTON, I m .  

BOREHOLE ID : MP18-SB3 PROJECT NAME: FT. MONMOUTH 
BEGIN DATE : 01/12/95 EXD DATE : 01/12/95 

LOGGER/COMPANY : P. THOMAS 

BOREHOLE COMPLETED I N  (cQ>verbuxden  <B>edrock) : 0 

TOTAL DEPTH : 8.00 DEPTH TO BEDROCK : 0.00 

BOREHOLrE DIAMETER #1: 3.00 
INTERVAL: 0.00 ft. to 8.00 ft. BGS 
METHOD : HSA 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD : 

BOREHOLE DIAMETER #3; 
INTERVAL: 
METHOD : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELL REEVES 
DRILL RIG TYPE : MOBILE I357 

ESTIMATED 
SURFACE 
EZEVATION : 0.000 

N. COORDINATE : 0.0000 

E. COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : 

HOLE ABANDONED. .. ( Y ) e s  ( N ) o :  Y 
WELL INSTALLED. .. ( Y )  es (N)  o: N 
WELL CLUSTER. .... (Y) es (N) o : N No. OF WELLS 
WELL NEST. ....... (Y)  es (N)  o: N No. OF WELLS 
PUMPS INSTALLED. . ( Y )  es  (N)  o : N 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N) o: N 

............ SLUG TESTS.. ( Y ) e s  ( N ) o :  N 
........... PACKER TESTS. (Y) es (Al) o : N 
.......... PUMPING TESTS. ( Y )  es (N) o : N 

COMMENTS : 

FLUID : NONE 

FLUID : 

FLUID : 

: 0 
: 0 
TYPE DEPTH 

0.00 
0.00 

Boreholes were backfilled with cement/bentonite mixture from 
bottom to ground surface. 

SEOLIS Copyright Ccl 1990, Roy F. WESTOW, Inc. 



Borehole Log Roy F. WESTON, Inc. 
r 

PROJECT : FT. MONMOU'TH TOTAL DEPTH : 8.00 
SITE NAME : MAIN POST 18 LOGGER : P. THOMAS 
BORING ID : MPl8-SB3  DRILLING COMPANY : J.C . ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : MOBILE B57 
EASTING : 0.0000 estimated DATE STARTED : 01/12/95 
ELEVATION : 0.000 estimated DATE COMPLETED : 01/12/95 

CLASSIFICATION COLOR 

S i l t y  gravel with sand, GM ORANGE 0 
No Sample Recovered 

ho Sample Recovered 

LtY sand, SM 
" 

GRAY 

GRAY 

GEOLIS Copyright (c) 1990, Roy F. UESTON, Inc. 

i3 
D 
Z; lx 
E 
m - 

LSI 

SF' 

SF1 

SF1 

jFT 

COMMENTS 

F i l l  

ii\/jrs&f!z6fed saw1e 

F ' l l .  Woo f agments 
( large)  -91 69s. 

F i l l  Large wood 
f r a g k n  s; wet throughout 
In tervat .  

iiia. La:.. woo 
r lk ts .  TD o(/J barehole 

Page: 1 of l 



DATE: 06/20/95 **** R o y  F. WESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID:  USACZ *** PAGE: 39 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS FM 45 MF 40 15 0 0 NON POR LSE FIST 

SPS F 10 MF 50 25 5 10 NON POR SFT MST 

SPS 0 0 0 0 0  
SPS M 10 FM 45 25 10 10 NON POR SFT MST 

SPS 0 0 0 0 0 
SPS 10 40 25 5 20 NON POR SFT WET 

SF'S 0 0 0 0 0 
SPS M 10 FM 40 25 5 20 NON POR SFT WET 

SP S 0 0 0 0 0 

GEOLIS C o p y r i g h t  (c )  1990, R o y  F. WESTON, I n c .  



Roy F. WESTON, Inc. 

BOREHOLE I D  : MP18-SB4 
BEGIN DATE : 01/11/95 

PROJECT N m :  F T .  MONMOUTH 
END DATE: : 01/11/95 

LOGGER/COMPANY : K .  VALENTI 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  < B > e d r o c k )  : 0 

TOTAL DEPTH : 6.0 0 DEPTH TO BEVROCK : 0.00 

BOREHOLE DIAMETER #I : 8.0 0 
INTERVAL: 0.00 ft. t o  6.00 ft. BGS 
NETHOD : HSA 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : 

BOREHOLE DIAMETER #3: 
INTERVAL: 
METHOD : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : m - 5 5  

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N.  COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : 

.. MOLE ABANDONED. ( Y )  es (N)  o : Y .. WELL INSTRLLED. ( Y )  es (N)  o : N 
WELL CLUSTER. .... ( Y ) e s  ( N ) o :  N N o .  OF WELLS 
WELL NEST. ....... ( Y )  es (N)  0: N N o .  OF WELLS 
PUMPS I N S T X L E D  . . ( Y )  es (N)  o : N 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es ( N )  o:  N 

SLUG TESTS . .  ............ ( Y ) e s  ( N ) o :  N 
P A C m  TESTS.  ........... (Y )  es (N)  o : N 
PUMPING TESTS .  .......... ( Y )  es (N) o : N 

?OMME:NSrS : 

FLUID : 

FLUID : 

FLUID : 

: 0 
: 0 
TYPE DEPTH 

0.00 
0.00 

Sampled I.D. boring SB04-A01/A02 5'-6" 1st water T.D.=6' 

I 

GEOLIS Copyright ( c )  1990, Roy F. WESTON, Inc. 06/20/95 



Borehole Log Roy I;: WESTON, h e .  

PROJECT : FT. ~~~~0~ TOTAL DEPTH : 6.00 
S I T E  NAME : MAIN POST 18 LOGGER : K. VALENTI 
BORING I D  : MP18-SB4 DRILLING COMPANY : J.C. ANRERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : CME-55 
EASTING : 0 .0000 estimated DATE STARTED : 01/11/95 
ELEVATION : 0.000 estimated DATE COMPLETED : 01/11/95 

CLASSIFICATION 

P o o r l y  g r a d e d  sand, SP 

a e l l - g r a d e d  sand, SW 

COLOR 

)RANGE - BROWN 

IRANGE - BROWN 

EDDISH BROWN 

06/20 /95  GEOLIS C o p y r i g h t  ( c )  1990,  R o y  F. M S T W ,  Inc, 

F c 
Z 
tr 

5 - 
LS 

LSI 

LSI 

S a  L M 1 8 - S B 0 4 - ~ 0 1  Ed t t .ct$ 5 " S S used.  
~ o p  5 we;= as&a[ t. 

Page: 1 of 1 



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. WESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID:  USAC2 *** PAGE: 4 0  

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLIHG S I Z E  GRAVEL SIZE SAND S I L T  CLAY ORGAMIC ROCK STRAT 

/WELL I D  MUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOlSTURE UNIT 

MP18-SB4 1 1 0.00 2.00 SPS 0 1 0 0  0 0 0 NA MOD LSE DRY 

MP18-SB4 2 1 2 - 0 0  4.00 SPS 2 0  8 0 0 0 0  NA POR LSE DRY 

MP18-SB4 3 I 4.00 6.00 SPS 5 9 5  0 0 0 NA POR LSE WET 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. UESTON, Inc. 



Borehole Location Data oy I;: 

BOREHOLE I D  : MP18-SB5 
BEGINDATE : 01/11/95 

PROJECT NAME: FT. MONMOUTM 
Eh3D DATE 1 01/11/95 

LOGGER/COMPANY : K, VALENTI 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  =cB>edrock) : 0 

TOTAL DEPTH : 4.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER # I :  8.0 0 
IN!l'E'X!VAL: 0.00 ft. t o  4.00 ft. BGS 
METHOD : HSA FLUID : 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD : FLUID r 

BOREHOLE DIAMETER #3: 
INTERVAL : 
Ml3THOD : FLUID : 

DRILLING COMPANY : J . C . ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME-55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N .  COORDINATE : 0.0000 

E .  COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : 

. HOLE ABANDONED.. ( Y ) e s  ( N ) o :  Y 
WELL INSTALLED. .. ( Y )  es (N) o : N 

..... WELL CLUSTER ( Y ) e s  ( N ) o :  N No .  OF W E U S  : 0 
WELL NEST. ....... ( Y )  es (N)  o: N No.  OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es (N) o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es (N)  o : N 

SLUG TESTS.  ............. ( Y )  es (N)  o : N 
PACKER TESTS.  ........... (Y) es (N)  o : N 

.......... PUMPING TESTS.  ( Y )  es (N)  o: N 

C O ~ S  : 

Sampled I.B. boring SB05-A01/A02 3'-8" 1st water T,D.=4' 

DEPTH 
0.00 
0.00 

GEOLIS Copyright Cc) 1990, Roy F. UESTON, Inc. 06/20/95 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 4.00 
S I T E  NAME : MAIN POST 18 LOGGER : K. VAtENTI 

1 
BORING I D  : MP18-SB5 DRILLING COMPANY : J . C . ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : CBfE-55 
EASTING : 0.0000 estimated DATE STARTED : 01/11/95 
ELEVATION : 0.000 estimated DATE COMPLETED : 01/11/95 

CLASSIFICATION 

lell-graded sand, SU 

'oorly graded sand, SP 

COLOR 

GEOLIS Copyright tc )  1990, Roy F. WESTON, Inc. 

COMMENTS 

F i l l  iron (Fe) sta'n' g 
resent 

. p r e y  !.fP !%$~?L85-~8!+ c o ~ P  

Page: 1 of 1 



DATE: 06/20/95 **** ROY F. UESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT I D :  USACZ *** PAGE: 41 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

MP18-SB5 1 1 0.00 2.00 SPS 5 95 0 0 0 NA POR LSE DRY 

MP18-SB5 2 1 2.00 4.00 SPS 0 100 0 0 0 NA M O D  LSE SAT 

GEOLTS Copyright (c3 1990, Roy F. UESTON, I n c .  



Borehob Location Data Roy F. WESTON, Inc. 

BOREHOLE I D  : MP18-SB6 PROJECT NAME: FT. MONMOUTH 
BEGIN DATE : 01/11/95 END DATE : 01/11/95 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 6 . 0 0 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #I: 8.0 0 
INTERVAL: 0.00 ft. to 6.00 ft. BGS 
METHOD : HSA 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : 

BOREHOLE DIAMETER #3: 
INTERVAL : 
METHOD : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

FLUID : NONE 

FLUID : 

FLUID : 

N .  COORDINATE : 0.0000 

E.  COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : 

.. HOLE ABANDONED. ( Y )  es (N)  o : Y 

.. WELL INSTALLED. ( Y )  es (N)  o : N 
WELL CLUSTER. .... ( Y )  es (N)  o: N No.  OF WELLS : 0 
WELL NEST. ....... ( Y )  es (N)  o: N No.  OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N) o :  N 
SLUG TESTS.  ............ ( Y )  es (N)  o : N 
PACRXR TESTS.  ........... ( Y )  es (N)  o: N 
PUMPING TESTS.  .......... ( Y )  es (N)  o: N 

Sampled I.D. Borings SB06-A01/A02 4 '  2st water TD=6' 

DEPTH 
0.00 
0.00 

GEOLlS Copyright Cc) 1990, Roy F .  WESTON, inc. 06/20/95 



Borehole Log oy F, TON, Irtc. 
- 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 6.00 
SITE NAME : MAIN POST 18 LOGGER : K. VALENTI 
BORING ID : MP18-SB6 DRILLING COMPANY : J.C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING RIG : a m - 5 5  
EASTING : 0.0000 estimated DATE STARTED : 01/11/95 
ELEVATION : 0.000 estimated DATE COMPLETED : 01/11/95 

CLASSIFICATION 

S i l t y  sand w i th  gravel, SM 

s l t y  sand w i t h  gravel, Sfl 

51 1 t y  sand, SM 
ko Sample Recovered 

S i l t y  sand w i th  gravel, SA 

go Sample Recovered 

Sandy s i  L t ,  ML 

COLOR 

GRAY - BROWN 

LT YELLOW BROWh 

DK GRAY 

BLACK 

BLACK 

GEOLIS copyr ight  ( c )  1990, Roy F. WESTOM, Inc. 

COMMENTS 

F i l l  ~ o r a ~ g e ~ !  To e f" low). are used topso ' l  !ill 

moon. ement oresent. .-. . 
S a ~ p l e  M ~ ~ - S B O ~ - A O I  
co ected. 

f i l l .  4" broken concrete 

1; arave h'ftf!?i-f!ar!a2g$ . ~ u e I  or1 s t a ~ n ~ n g  

Page: 1 of 1 



DATE: 06/20/95 **** Roy F. UESTON, Inc .  LITHOLOGICAL DATA FOR - CLIENT I D :  USAC2 *** PAGE: 43 

BOREHOLE SMP LTH LITHllLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK S'IRAT 
/UELL ID NUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

MPl8-SB6 1 1 0.00 0.40 SPS 15 70 15 0 0 NA POR LSE MST 
MP18-S06 1 2 0.40 0.80 SPS 15 70 15 0 0 NA POR LSE MST 
MP18-SB6 1 3 0.80 1.00 SPS 5 80 15 0 0 NON POR LSE MST 
MP18-SB6 1 4 1100 2.00 SPS 0 0 0 0 0 
MP18-SB6 2 1 2.00 3.00 SPS 20 60 20 0 0 NON POR LSE UE T 

MP18-SB6 2 2 3.00 4.00 SPS 0 0 0 0 0 
MP18-SB6 3 1 4.00 6.00 SPS f 0 25 65 0 0 LOW MOO FRM SAT 

GEOLIS Copyright (c )  1990, Roy F. UESTON, Inc. 



Borehole Location Data oy F. IrON, Inc. 

BOREHOLE ID : MP18-SB7 
BEGIN DATE : 01/12/95 

PROJECT NAMF: FT. MONMOUTH 
END DATE : 01/12/95 

BOREHOLE COMPLETED IN  (<O>verburden cB>edrock)  : 0 

TOTAL DEPTH : 6.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #1: 3.0 0 
INTERVAZ,: 0.00 ft. t o  6.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BORENOLE DIAMETER #2: 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : WELL REEVES 
DRILG RIG TYPE : MOBILE B57 

ESTIMATED 
SURFACE 
ELEVATION : 0 -000 

N .  COORDINATE : 0.0000 

E. COORDINATE : 0.0000 

.... W L L  PERMIT.. ( Y ) e s  ( N ) o :  N PERMIT # : 

. HOLE ABANDONED.. ( Y ) e s  ( N ) o :  Y 
W L L  INSTALLED, . . ( Y )  es (N) o : N 

.... WEU CLUSTER. ( Y ) e s  ( N J o :  N No. OF WELLS : 0 
WELL NEST.. ...... ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
PUMPS INSTALLED. . (Y) es (N) o : N TYPE 

PURGE : 
S M L E  : 

BOR6HOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es (N) o : N 

SLUG TESTS. ............. ( Y )  es (N) o : N 
PACHER TESTS. ........... ( Y )  es (N) o : N 
PUMPING TESTS. .......... ( Y )  es (N) o : N 

SURVEYED 

COMMENTS : 

DEPTH 
0.00 
0.00 

iEOLlS Copyright Ccl 1990, Roy F. VESTOFt, Inc. 



Borehole Log Roy F. YVESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 6.00 
SITE NAME : MAIN POST AREA 18 LOGGER : P. THOMh!3 
BORING ID : MP18-SB7 DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : MOBILE B57 

CLASSIFICATION 

P9 r l y  raded sand w i th  
s ~ t t ,  S&SM 

30 Sample Recovered 
l o t  C lass i t l ed  - Incomple 
te Data 

lo  Sample Recovered 

l o t  Class i f red - Incomple 
:e Data 

lo Sample Recovered 

COLOR 

OLIVE/YELL BRh 

GRAY 

GRAY 

GEOLIS Copyright (c) 1990, Roy F. UESfM, Inc. 

F i l l  No a Le 011 cted 
due i o  a1 f F a v e f  a d  
saturated. 

Could n o t  sa Le i n  e rva l  
rav  1 and s q u r a t  d 

QD 07 borehofe a t  E1'bgs. 

Page: 1 of 1 



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. WESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT ID:  USAC2 *** PAGE: 4 4  

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  MUM NUM (FT BGS) METHW GRAVELPCT. SAND PC1 PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

MP18-SB7 1 1 0.00 1.80 SPS 0 MF 9 0  1 0  0 0 NA WEL LSE MST 
MP18-SB7 1 2 1.80 2.00 SPS 0 0 0 0 0  
MP18-$37 2 1 2.00  3.00 SPS M 1 a0 0 0 0 0  NA NA NA SAT 
HP18-SB7 2 2 3.00 4.00 SPS 0 0 0 0 0 
MP18-S37 3 1 4.00 5 . 0 0  SPS M 1 0 0  0 0 0 0  NA HA NA SAT 
MP18-S87 3 2 5 .00  6.00 SPS 0 0 0 0 0  

GEOLIS C o p y r i g h t  (c )  1990, Roy F. UESTON, Inc. 



Roy F. WESTON, Inc. 

BOREHOLE I D  : MP3-SB1 
BEGIN DATE : 12/14/94 

PROJECT NAME: FT. MONMOUTH 
END DATE : 12/14/94 

I 

LOGGER/COMPANY : K .  VALENTE 

BOREHOLE COMPLETED I N  (<O>verburden cB>edrock )  : 0 

TOT= DEPTH : 12.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE D I W T E R  #1: 8 .0 0 
INTERVAL: 0.00 f t .  t o  12.00 f t .  BGS 
METHOD : HSA FLUID : 

BOREHOLE DIAMETER #2: 
INTERVAL : 
BTHOD : FLUID : 

BOREHOLE DIAMETER #3 : 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N .  COORDINATE : 0.0000 

E.  COORDINATE : 0.0000 

.... WELL PERMIT.. ( Y ) e s  ( N ) o :  N PERMIT # : 

SURVEYED 

HOLE ARANDONED... ( Y ) e s  ( N ) o :  Y 
.. WELL INSTALLED. ( Y )  es (N) o : N 

... WELL CLUSTER.. ( Y ) e s  ( N ) o :  N No. OF WELLS : 0 
...... bJ%LL NEST.. ( Y ) e s  ( N ) o :  N No. OF NELLS : 0 

PUMPS INSTALLED. . (Y) es (N) o : N TYPE 
PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. (Y) es (N) o : N 

SLUG TESTS. ............. ( Y )  es (N) o : N 
.......... PACaER TESTS..  ( Y l e s  ( N ) o :  N 
.......... PUMPING TESTS. ( Y )  es (N) o : N 

COMMENTS : 
MPAOC3-SBO1 performed, once completed was backfilled to 
surface  with grout .  Sample collected MPA3-SBO1A02, 
MPA3-SBOlC02 (dup). MPA3-SB01--2 (field blanks) 

DEPTH 
0.00 
0.00 

GEOLIS Copyright (c) t990, Roy F. UESTOX, Inc. 06/20/95 



LOGGER : K. VALENTE: 
BORING ID : MP3-SB1 DRI LLlNG COMPANY : J. C . ANDERSON 

o amp e ecover 

I---- 

o amp e ecover .I__ 

COLOR 

T BROUN 

HITISH TAH 

RANGE BROUN 

R o w  

RANGE BROWN 

RANGE BROW 

06/20/% GEOLISCopyright(c)1990,RoyF.WESTOH, Inc. 

- 
E 
I E 
cn - 

SFT 

LSE 

.SE 

.SE 

.SE 

.SE 

.SE 

m 
4 HNU 15.0 
5 

? 

4 HNU 8.0 
3 
7 
7 

7 HNU 17.0 
8 
9 
1 

COMMENTS 

Top 3" of soi 1 i a spoon 
1s brp n sandy s i l t  
tops01 borgant  c. 

Beach sand (coarse) & 
gravel. 

s t  2" of r covery slough 
rrom borehore. 

Same Lithotog as 
previous spook 

Same l ithology as 4-blbgs 

ra g brown s nd same 
?itRofo y as abv; 
in tervaf . 
Page: 1 of 2 



Borehole Log Roy F. WESTON, Znc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 12-00 
SITE NAME : MAIN POST AREA 3 LOGGER : K. VALENTE 
BORING I D  : MP3-SB1 DRILLING COMPANY : J . C . ANDERSON 
NORTHING : 0.0000 estimated DRILLING RIG : CME-55 
EASTING : 0.0000 estimated DATE STARTED : 12/14/94 
ELEVATION : 0.000 estimated DATE COMPLETED : 12/14/94 

CLASSIFICATION 

' 9  r l y  raded sand with 
s ~ ? t ,  S ~ S M  

)oorly graded sand, SP 

30 Sample Recovered 

COLOR 

GEOLIS Copyright (c) t990, Roy F. WESTON, Inc. 

E 
JNU 9.0 

iNU 0.0 

COMMENTS 

ca g brown s nd Same 
11  tGofo y as abv; 
I nterva?. 

11 6' e t  sand nd of 
bo~ehofe. ~ o r e ' o f e  
grouted t o  s d a c e .  

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. UESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT I D :  W A C 2  *** PAGE: 53 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PC1 PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N l T  

SPS 

SPS 

SPS C 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

0  F 75 25 0  0  
0  0 0 0 0  
20 CM 8 0 0 0 0  
0  0 0 0 0  
0  0  90 10 0  
0 0 0 0 0  
0  F 90 10 0  0  
0  0 0 0 0  
0  M-F 8 0  20 0  0  
0  MF 90 10 0  0  
0  0 0 0 0  
0  F 90 10 0  0  
0  MF 100 0  0  0  
0  0 0 0 0  

NON MOD SFT 

NON POR LSE 

NON UEL LSE 

NOH UEL LSE 

NON MOD LSE 

NON WEL LSE 

NON WEL LSE 

NON MOD LSE 

DRY 

MST 

MST 

MST 

MST 

MST 

MST 

WET 

GEOLIS C o p y r i g h t  (c3 1990, R o y  F. WESTOM, Inc, 



Borehole Location Dafa Roy F. WESTON, Inc. 

BOREHOLE I D  : MP3-SB2 
BEGIN DATE : 12/15/94 

PROJECT N m :  FT . MONMOUTH 
END DATE : 12/15/94 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 14.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #1: 8.0 0 
INTERVAL: 0.00 ft. to 4.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIArnTER #2 : 2.0 0 
INTEIRVAL: 4.00 ft. to 14.00 ft. BGS 
METHOD : SPS FLUID : NONE 

BOREHOLE DIAMETER #3: 
INTERVAL : 
METHOD : FLJUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME - 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

N.  COORDINATE : 0.0000 

E.  COORDINATE : 0.0000 

..... WELL PERMIT. ( Y ) e s  ( N ) o :  N PERMIT # : 

HOLE ABANDONED. .. ( Y ) e s  ( N l o :  Y 
WELL INSTALLED. .. ( Y )  es (N)  o : N 
WELL CLUSTER ..... ( Y l e s  ( N ) o :  N No .  OF WELLS : 0 
WELL NEST. ....... ( Y )  es (N)  o: N N o .  OF WELLS : 0 
PUMPS INSTALLED. . (Y) es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N) o: N 
SLUG TESTS .  ...........-. (Y) es (N) o : N 
PACKER TESTS .  ........... ( Y )  es ( N )  o : N 
PUMPING TESTS .  .......... ( Y )  es (N)  o : N 

COMMENTS : 
Augered to 4'. SPS to 14' bgs. SB02 grouted to ground 
surface level. Groundwater 812' bgs (w.1. used). Sampled 
2-20' composite sample int. Routine sample - MPA3-SB02-A02. 

DEPTH 
0.00 
0.00 

SEOLIS Copyright ( c )  1990, Roy F. WESTON, Inc. 06/20/95 



Borehole Log 

PROJECT : FT. MONMOUTN TOTAL DEPTH : 14.00  
S I T E  NAME : MAIN POST AREA 3 LOGGER : K. VALENTI 
BORING I D  : MP3 -SB2 D R I L L I N G  COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : CkIE-55 
EASTING : 0.0000 estimated DATE STARTED : 12/15/94 
ELEVATION : 0 .000  estimated DATE COMPLETED : 12/15/94 

CLASSIFICATION 

S i l t y  sand, SM 

' 51  t y  sand, SM 
S1 L t y  sand, SM 

el l -graded gravel with 
!and, GU 

e l  -graded gravel w ~ t h  
f a d ,  GW 

3 0  S a m p l e  Recovered 

k i  l t y  sand, SM 

'oorly graded sand, SP 

30 S a m p l e  Recovered 

)oor ly  graded sand, SP 

'oorly graded sand, SP 

h r l y  graded sand, SP 

COLOR 

LT BROWN 

BROWN 
LT BROWN 

TANNISH WHITE 

TANNISH WHITE 

GRAYISH BROWN 

3RANGE BROWN 

3RANGE BROW 

HNU 0.0 

1 HNU 3.0 
1 

14 
16 

13 HNU 3.0 
15 
19 
18 

HNU 3.0 

?harp co lo r  ch nge a t  1' 
rom brown t o  f t  . brown. 

S i l t  and sand mottled. 

iame t i  hology as above 
Interval.  

Pager 3 of 2 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 14  -00  
S I T E  NAME : MAIN POST AREA 3 LOGGER : K. VALENTI 
BORING I D  : PIP3 -SB2 DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : Q?1]3-55 
EASTING : 0.0000 estimated DATE STARTED : 12/15/94 
ELEVATION : 0.000 estimated DATE COMPLETED : 12/15/94 

CLASSIFICATION 

'oarly graded sand, SP 

1 1  l t y  sand, St4 

COLOR 

BROUN 

BROUNISH GRAY 

GEOLtS Copyright Cc) 1990, Roy F. UESTON, Inc. 

!2" 

W 
INU 3.0 

INU 0.0 

COMMENTS 

Irg? oxip*n$ing 
Jni o m  a s rom'lt .  
w a  ge t o  k cg Some 
=anas h ~ g h f y  I i s i i n c t .  

: ray  p t t l e s  not . Water 
at bgs. TD oPd 
aoregote. 

2 Page: 2 of 2 



DATE: 06/20/95 **** Roy F. WESTON, Inc. L I  THOLOGI CAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 54 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 
/WELL ID NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PC1 TYPE PLAST SORT STRENGTH MOISTURE UNIT 

0.00 0.20 SPS 

0.20 0.50 SPS 

0.50 1.50 SPS 

1.50 2.00 SPS 

2.00 2.80 SPS 

2.80 4.00 SPS 
4.00 5.00 SPS 
5.00 5.50 SPS 
5.50 6.00 SPS 
6.00 8.00 SPS 
8.00 10.00 SPS 

10.00 12.00 SPS 
12.00 13.00 SPS 

0 NON 
0 
0 
0 NON 
0 NON 
0 
0 LOU 
0 NON 
0 
0 NON 
0 N ON 
0 NON 
0 LOU 

MOD LSE MST 

POR LSE DRY 
POR LSE MST 

MOD FRM MST 
WEL LSE MST 

WEL LSE MST 

WEL LSE MST 
WEL LSE MST 
MOD FRM SAT 

GEOLIS Copyright (c)  1990, Roy F. WESTON, Inc. 





Borehole Location Data Roy F. WESTON, Inc. 

BOREHOLE I D  : (-31-MW26 PROJjeCT N W :  FT. MONMOUTH 
BEGIN DATE : 12/19/94 El'D DATE : 12/19/94 

LOGGER/COMPAAW : K .  VALENTI 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 15 . 0 0 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #I  : 12 .0 0 
INTERVAL: 0.00 ft. t o  16.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
INTrnVAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTrnVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J .  C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME - 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N. COORDINATE : 0,0000 

E. COORDINATE : 0.0000 

.... WELL PERMIT.. ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32591 

HOLE ABANDONED.. . ( Y ) e s  ( N ) o :  N 
WELL INSTALLED. .. ( Y )  e s  (N)  o : Y 
W L L  CLUSTER ..... ( Y l e s  ( N ) o :  N No. OF WELLS : 0 
WELL NEST.. ...... ( Y ) e s  ( N ) o :  N No. OF WELLS : 0 
PUMPS INSTAI,LED. . ( Y )  es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N)  o: N 
SLUG TESTS.  ............. ( Y ) e s  ( N ) o :  N 
PACRXR TESTS.  ........... ( Y )  es (N)  o : N 
PUMPING TESTS.  .......... f Y )  es (N)  o : N 

70MM;GNTS : 
Sampled soils for TCE+30; TAL 
Latitude-North: 40 degrees 17' 44-5" 

Longitude-West: 74 degrees 05' 17.7" 

DEPTH 
0.00 
0.00 

GEOLIS Copyright (c) 1990, Roy F. UESTW, Inc. 06R0/95 



Well Completion Summary Roy F. WESTON, Inc. 

CLIENT FT. MONMOUTH DRZUZNG FZRM J . C . ANDERSON 
SITE NAME CHARLES WOOD AREA INSPECTOR K. VALENTI 

WELL ID CWI-MW26 
START DATE 12/19/94 
COMPLETION DATE 12 / 1 9  / 9 4 

WATER LEVELS 

NOTE: Well Diagrenr not to Scale 

DRILLING SUMMARY 
DriIler WELLS REEVE 
Drilling Nuid WATER 
Well l jpe  SINGLE W E D  SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 4 .a0 inch 
Ope : PVC SCH 40 

Stick Up Inner Casing: 1 -92 ft. 

Casing Grout: PORTLAND CEMENT 

Seal ljpe: BENTON I T E 

Sand Pack 2Lpe : #I MORIE 

Gmin Size : UN I FORM 
Screen Diameter: 4.00 

l jpe  : evc 

SiltlZvrpInterval: 14.54 t o  15.00 

Backfilr Qpe : 

Protective Casing: 2.08 3. 

Interval: 0.00 t o  2.00 ft. 

Intend: 2 . 0 0 t o  4.00fi. 

Interval: 4.00 t o  16.00 ft. 
Median Diameter: 
Interval: 5 . 0 0 t o  14.54ft. 

Slots: 0.010 inches 

ft 
Interval: o.ooto 0.00 fi. 

WELL DEVELOPMENT 
I W e  01/20/95 
Method Surge block/overpurnping 
Yield 1 SPm Purged Volume 8 5 gal 

COMMENTS 
TC F Top o f  Casing SP = Tap Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 
BN = Top Seal @$Iy>".w&:: BS = Bottom Screen ,AX&BYI~~ = Sand Pack 

TD = Tota l  Depth = Formation 

Additional Comments: 

Elevations are feet above mean sea level 

GEOLIS Copyright (c) 1990, Roy F. UESTON, Inc. 06/20/95 



Borehole Log oy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 15 . o o  
S I T E  NAME : CHARLES WOOD AREA LOGGER : K. VALENTI 
BORING I D  : CW1-MW26 D R I L L I N G  COMPANY : J . C  . ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated D R I L L I N G  R I G  : QM6-55 
EASTING : 0.0000 estimated DATE STARTED : 12/19/94 
ELEVATION : 60 .540  surveyed DATE COMPLETED : 12/19/94 

CLASSIFICATION 

Poorly graded sand, SP 

Poorly graded sand, SP 

5oorly graded sand, SP 

'oorly graded sand, SP 

'oorly graded sand, SP 

loorly graded sand, SP 

COLOR 

YLLUSH LT BROW 

YLLWSH LT BROUl 

'ELLOU LT BRWN 

'LLUSH L T  B R W  

GEOLIS Capyright (c) 1990, Roy F. U E S T W .  Inc. 

E w z 
I3 
m - 

SF' 

SF1 

SF1 

LSE 

LSE 

5 FT 

E w  

rn p: 

E 
(NU 0.0 

INU 0.0 

NU 0.0 

NU 0.0 

NU 0.0 

UU 0.0 

COMMENTS 

Tp 3" consist of topsoil  w r h  organ~cs. 

? i l d  i on (Fe) banding 
.h rougkout spoon. 

i" spoon used. Uater a t  

tebi-M-,ZP cted. Le CUOI:  MIL^ 
lo t t l ing  note:. 



Borehole Log Roy l? WESTON, Inc. 

Sl TE NAME : CElA.RLES WOOD LOGGER : K. VALENTI 
BORING ID : CW1-MW26 DRILLING COMPANY : J . C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : CME-55 

0000 estimated DATE STARTED 

CLASSIFICATION 

?oorly graded sand, SP 

'oorly graded sand, SP 

Interval Not Sampled 

COLOR 

YLLWSH L T  BROW 

GEOLIS Copyright ( c )  1990, Roy F. UESTON, Inc. 

Some gray mottles noted. 

4u red ' t e v a l .  Set 
de?t a t  191,Lg. TD o f  
 oreh hole 6 s. 

Page: 2 of 2 



DATE: 06 /20 /95  **** R o y  5 .  UESTON, Inc. LITHOLOGICAI. DATA FOR - CLIENT ID: USAC2 *** PAGE: 8 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S IZE  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

(WELL I D  N W  NUM (FT BGSI  METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

0 F 1 0 0  0 0 0 NON WEL SFT MST 

0 F 9 5 5 0 0  NON WEL SFT MST 

0 9 5 5 0 0  NON WEL SFT MST 

0 F 9 8 2 0 0  NON UEL LSE SAT 

0 F 100 0 0 0 NON WEL LSE SAT 

0 F 1 0 0  0 0 0 NON UEL SFT SAT 

0 F 9 5 5 0 0  NON UEL LSE SAT 

0 0 0 0 0  

GEOLIS Copyright (c) 1990, Roy F. UESTON, Inc. 



Borehole hcation Data Roy F. WESTON, Inc. 
I 

BOREHOLE I D  : CW1-MW27 
BEGIN DATE : 12/19/94 

PROJECT NAME: F T .  MONMOUTH 
END DATE : 12/19/94 

LOGGER/COMPANY : K .  VALENTI 

BOREHOLE COMPLETED I N  (<O>verburden <B>edrock)  : 0 

TOTAL DEPTH : 16.0 0 DEPTH TO BEDROCK : 0 . 0 0 
BOREHOLE DIAMETER #1: 12.00 

INTERVAL: 0.00 ft. to 16.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2 : 2.0 0 
INTERVAL: 0.00 ft. to 16.00 ft. BGS 
METHOD : SPS FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL : 
METHOD : FLUID r 

DRILLING COMPANY : J.C. ANDERSON 
DRILLEX : WELLS REEVE 
DRILL RIG TYPE : CME- 55  

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

60.810 

N. COORDINATE : 0,0000 

E .  COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  (N)o :  N PERMIT # : NJ 29 32592 

. HOLE ABANDOM3.D.. ( Y ) e s  ( N ) o :  N 
.. WELL INSTALLED. (Y) es (N) o : Y 

WELL CLUSTER. .... (Y) es (N) o :  N No. OF FELLS : 0 
WELL NEST. ....... ( Y )  es (N) o :  N No. OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es (N) o : N TYPE DEPTH 

PURGE : 0.00 
SAMPLE : 0.00 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... (Y) es (N) o: N 
SLUG TESTS. ............. ( Y )  es (N) o :  N 
PACKER TESTS. ........... (Y )  es (N) o : N 
PUMPING TESTS. .......... ( Y )  es (N) o : N 

Z'OMMENTS : 

Sampled TCE+30, TAL 
Latitude-North: 40 deg 17' 44.6" 
Longitude-West: 74 deg 05' 17.8" 

GEOLIS Copyright (cl 1990, Roy F; UESTOM, Inc. 06/20/95 



Well Completion Summary oy bi: WESTON, Iize. 

CLIENT FT. MONMOUTH DRlZLZNG RM J . C . ANDERSON 
SITENAME CHARLES WOOD AREA INSPECTOR K. VALFNTI 

WEW; ID CW1-MW27 
START DATE 12/19/94 
COMPLElTONDAEE 12/19/94 

Protect ive Casin I 1 P  

NOTE: Well Diagmm not to Scale 

WATER LEWLS 

DRILLING SUMMARY 
Driller WELLS REEVE 
Drillling Plus WATER 
well I ) P ~  SINGLE CASED SCREENED 

WELL DESIGN CONSI1ZUClTt9N 

Cbsing #I Diameter: 4.00 inch 
o p e  : PVC SCH 40 

Stick Up Inner Casing: 1 -75 fi. 

CasingGrout: PORTLAND CEMENT 

Seal ope:  BENTONI TE 

Sand Pack o p e  : #I MOR I E 

Grain Size : UN I FORM 

Screen Diametet: 4 -00 
l)pe : PVC 

Siltlhpinterval: 14.54 t o  15.00 
Backm o p e  : 

Protective Ching: I -95 jk 

Interval: 0 .00 to  2.00fC. 

Interval: 2.00 t o  4.00 ft. 

Interval: 4.00 t o  16.00 ft. 
Mediun Dirrmeter: 
Internal: 5.00to 14.54ft. 
Slots: 0.010 inches 

f i  
ZntcrIVal: o.oo t0  0.00 fS. 

WEU DEVELOPMENT 
Date 01/20/95 
Method Surge Blocking/Overdril 

Y W  1-2 gpm Purged Volume 12 8 ga l  

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 
BN = Top Seal BS = Bottom Screen @$$$#@$ = sand pack 

TD = Total Depth = Formation 

Addiliod Comments: 

Elevations am feet d o v e  mean sea level 

GEOLIS Copyright Cc) 1990, Roy F. WESTON, Inc. 0&/20/95 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 6 . 0 0  
S f  TE NAME : C m E S  WOOD AREA LOGGER : K. VALENTI 
BORING I D  : CW1-MW27 D R I L L I N G  COMPANY : J. C. ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated D R I L L I N G  R I G  : CME-55 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 12/19/94  
ELEVATION : 6 0 . 8 1 0  surveyed DATE COMPLETED : 12/19/94  

CLASSIFICATION 

'oor ly  graded sand, SP 

oor l y  graded sand, SP 

oor l y  graded sand, SP 

oor l y  graded sand, SP 

Dorly graded sand, SP 

~ o r l y  graded sand, SP 

COLOR 

P 
YELLOW BROWN 

YELLOW BROWN 

YELLOW BROWN 

(ELLOW L T  BROWN 

'LLWSH L T  BROWN 

.T GRY -YLW-LT B 

GEOLIS Copyright (c) 1990, Roy F.  WESTON, Im. 

x 

ff 
3 
E 
CO 

LSE 

L SE 

LSE 

LSE 

.SE 

S E  

H 

IMU 0.0 

INU 4.0 

NU 6.0 

NU 0.0 

NU 0.0 
,* 

NU 0.0 

Pame L i  hology as above 
~n te r va l .  

1'' SPS use .  $91 Lec d 
l e  w SP ow% 

23!"at I), bgs. 

COMMENTS 

mottles 
Xow-orang6 

Page: 1 of 2 



Borehole Log oy F. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 16.00 
S I T E  NAME : CHAFZLES WOOD AREA LOGGER : K. V&ENTI 
BORING I D  : CW1-MW27 D R I L L I N G  COMPANY : J. C.  ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : CME-55 
EASTING : 0.0000 estimated DATE STARTED : 12/19 /94  
ELEVATION : 60.810 surveyed DATE COMPLETED : 1 2 / 1 9 / 9 4  

CLASSIFICATION 

Poorly graded sand, SP 

Poorly graded sand, SP 

Poorly graded sand, SP 

COLOR 

LT GRY YLW-LT 1 

LT YLLWSH BROW1 

YLLWSH LT BRWI 

GEOLIS Copyright ( c )  1990, R a y  F. UESTON, lnc. 

G r  mottles ~ o m e - s l i g h t  
yeTrou-orang6 and1 ng. 

:ray.mottles, some 
  an ding. 

Page: 2 of 2 



DATE: 06/20/95 **** Roy F. UESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 9 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK 

/UELL I D  MUM HUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE 

CUI-MU27 I 1 0.00 2.00 SPS 

CW1-MU27 2 1 2.00 4.00 SPS 

CU1-MU27 3 t 4.00 6.00 SPS 

CUS-MU27 4 3 6.00 8.00 SPS 

CUT-MU27 5 1 8.00 10.00 SPS 

CU1-MU27 6 1 10.00 12.00 SPS 

CUT-MU27 7 1 12.00 14.00 SPS 

CWI-MU27 8 1 14.00 16.00 SPS 

PLAST SORT STRENGTH 

YON UEL LSE 

NON UEL LSE 

NON UEL LSE 
NON UEL LSE 

NOM UEL LSE 

NON UEL LSE 

NON UEL LSE 

NON UEL LSE 

STRAT 

MOISTURE UNIT 

MST 

MST 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

GEOLIS Copyright (c) f990, Roy F .  UESTON, Inc. 



Borehole bcation lktta Roy F. WESTON, h e ,  

BOREHOLE ID : CWl-MW28 
BEGIN DATE : 12/19/94 

PROJECT hVlMi3: F T  . MONMOUTH 
END DATE : 12/19/94 

LOGGER/COMPANJC : P .  THOMAS 

BOREHOLE COMPLETED I N  (cO>verburden  <B>edrock)  : 0 

TOTAL DEPTH : 15 . 0 0 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 12.2 5 
INTERVAL: 0.00 ft. to 15.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOmHOLE DIAMETER #2: 
INTERVAL : 
NETHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTER VAL : 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : STIWE BURGER 
DRILL RIG TYPE : MOBILE B-57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

60.730 

WELL PERMIT.. .... (Y)es  ( N ) o :  N PERMIT # : NJ 29 32593 

.. HOLE ABANDONEI). ( Y ) e s  ( N ) o :  N 

.. m L L  INSTALLED. ( Y )  es (N)  o : Y 
..... WELL CLUSTER ( Y ) e s  ( N ) o :  N No. OF WELLS : 0 

........ WELL NEST (Y )es  ( N ) o :  N No. OF WELLS : 0 
PUMPS INST-LED . . ( Y )  es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLF TESTING .... BOREHOLE GEOPHYSICS. ( Y )  es (N)  o: N 
............. SLUG TESTS. ( X )  es (N) o : N 

........... PACKER TESTS. (Y) es (N) o : N 
.......... PUMPING TESTS. ( X I  es (N) o : N 

DEPTH 
0.00 
0.00 

COMMENTS : 
Latitude-North: 40 degrees 17' 44.8" 
Longitude-West: 74 degrees 05' 17.7" 

GEOLIS Copyright Cc) 1990, Roy F. WESTON, Inc, 06/20/95 



Well Completion Summary Roy F. VVESTON, Inc. 

CLIENT FT. MONMOUTH DRlLLZNG FIRM J . C . ANDERSON 
SITENAME CHARLES WOOD AREA INSPECTOR P.  THOMAS 

WELL ID CW1-MW28 
START DATE 12/19/94 
COMPLETION DATE 12 /19 /94 

WATER LEVELS 

NOTE: Well i [Nagrv~ lrot to Scale 

DRLLLING SUMMARY 
Driller STEVE BURGER 
Drilling Fluid NONE 
Well l jpe  S I N G L E  W E D  SCREENED 

WELL DESIGN CONSTRUCTION 

casing #I Diameter: 4.00 inch 
ripe : PVC SCH 40 

Stick Up Inner Casing: 2. I 6 ft. 

Casing Grout: CEMTIBENT 

Seal ope:  BENTONITE SLURRY 

Sand Pack o p e  : NO. I MOR I E 
Gmin Size : UN I FORM 

Screen Diameter: 4.00 
o p e  : PVC 

Interval: 0 . o o t o  5.00ft. 

Protective Casing: 2.44 ft. 

h&rvd: 0.00 t o  0.50 8. 

zntend: 0.50 t o  3.00 ft. 

Interval: 3.00 to  15.00ft. 
Median Diameter: 
Interval: 5.00 to  14.54ft. 
Slots: 0.010 inches 

SiltlhpInterval: 14.54 t o  15.00 ft. 
Bacirrfill l jpe  : Interval: 0 . 0 0 t o  0.00 ft. 

WELL DEVEWPMENT 
Date 01/20/95 
Method Surge blocking/overpump 
Yield -2 gPm Purged Volume 1 4  7 gal 

COMMENB 
TC = T o p  o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

EN = Top Seal 0s = Bottom Screen $$$%&$$% = Sand pack 
TD = Tota l  Depth = Formation 

Addirionul Comments: 
Depths measured below ground s u r f  ace. 

Elevations are feet above mean sea level 

GEOLIS Copyright (c) 1990, Roy F. YESTON, Inc. 06/20/95 



LOGGER : P .  ~ o b m s  
ORING ID : CW1-MW28 DRILLING COMPANY : J.C . ANDERSON 

CLASSIFICATION 

Sandy s i l t ,  ML 

Poorly graded sand, SP 

No Sample Recovered 

Poorly graded sand, SP 

30 Sample Recovered 

5oor ly  graded sand, SP 

30 Sample Recovered 

roor ly  graded sand, SP 

roorly graded sand, SP 

'oor ly  graded sand, SP 

COLOR 

BROUN 

ORANGE BROUN 

DRG/OLV BRN 

3LV/ORG BROWN 

ILV/ORG BROWN 

ELLOW BROUN 

- 
SF1 

LSE 

LSE 

LSE 

.SE 

SE 

. SE 

GEOLIS Copyright ( c )  1990, Roy F. UESTW, Inc. 

!2" 

E 
{NU 0.0 

{NU 0.0 

INU 0.0 

NU 0.0 

NU 0.0 

NU 0.0 

1U 0.0 

F i  11. Topsoi 1. 

F i  11. 

F i l l .  

=i 1s . Saturat ion observed 
3 t  .B1bgs. 

'ill. 

Page: 2 of 2 



Borehale Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 15.00 
S I T E  NAME : CHARLES WOOD AREA LOGGER : P. 'rHoMk3 
BORING I D  : CW1-MW28 D R I L L I N G  COMPANY : J. C . ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 12/19/94 
ELEVATION : 60. 730 surveyed DATE COMPLETED : 12/19/94 

CLASSIFICATION 

P o o r l y  g r a d e d  sand, SP 

P o o r l y  g r a d e d  sand, SP 

I n t e r v a l  N o t  Sampled 

COLOR 

YELLOW BROWN 

ELLOW BROWN 

GEOLIS C o p y r i g h t  ( c )  7990, Roy F. WESTON, I n c .  

E a 
V 3 z  

W 
INU 0.0 

INU 0.0 

COMMENTS 

F i l l .  

Lugered i n t e r v a l .  

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. WESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT ID: USACZ *** PAGE: 10 

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S IZE  GRAVEL S IZE  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PC1 TYPE PLAST SORT STRENGTH MOISTURE UNIT 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

NA POR SFT 

NON WE!. LSE 

NON UEL LSE 

NON WEL LSE 

NON WEL LSE 

NON MOD LSE 

NON WEL LSE 

NON WEL LSE 

MST 

MST 

MST 

MST 

MST 

SAT 

SAT 

SAT 

GEOLIS C o p y r i g h t  t c )  1990, Roy F. WESTOH, Inc. 



Borehole Location Data Roy F. WESTON, Inc. 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED IN  (cO>verburden cB>edrock )  : 0 

BOREHOLE DIAMETER #1: 12 .2 5 
INTmVAL: 0.00 ft. to 15.00 ft. BGS 
MGTHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2: 
INTrnVAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : STEVE BURGER 
DRILL RIG TYPE : MOBILE B-57 

N. COORDINATE : 0,0000 

E. COORDINATE : 0.0000 

...... WELL PERMIT ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32590 

. HOLE ABAJWONED.. ( Y ) e s  ( N ) o :  N . WELL INSTALLED.. ( Y ) e s  ( N ) o :  Y 
..... WELL CLUSTER f Y ) e s  ( N ) o :  N No. OF WELLS : 0 

WGLL WT. ....... f Y )  es (N) o: N No. OF &LLS : 0 
PUMPS INSTALLED, . ( Y )  es (N) o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es (N) o : N 

SLUG TESTS. ............. ( Y )  es (N) 0 : N 
PACKER TESTS. ........... (Y) es (N) o : N 
PUMPING TESTS.. ......... ( Y ) e s  ( N ) o :  N 

COMMENTS : 
Latitude North: 40 degrees 17' 44.7" 
Longitude West: 74 degrees 05' 17.4" 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

60.410 

DEPTH 
0.00 
0.00 

X O L I S  Copyright (cl 1990, Roy F. UESTON, Inc. 06/20/95 

BOREHOLE I D  : CW1-MW29 PROJECT NAME: FT. MONMOUTH 
BEGIN DATE : 12/19/94 E3lD DATE : 12/19/94 

TOTAL DEPTH : 15.00 DEPTH TO BEDROCK : 0.0 0 

- 



Well Completion Summary Roy I? WESTON, k c .  

CLIENT FT.  MONMOUTH DRlZLING FIRM J . C . ANDERSON 
SIT23 NAME CHARLES WOOD M E A  INSPECTOR K .  VALENTI 

WELL ID CW1-MW29 
START DATE 12/19/94 
COMPLETIONDATE 12/19/94 

Protect ive Casin 1-I2 

WATER LEVELS 

DMUING SUMMARY 
Driller STEVE BURGER 
Drilling Huid NONE 
Well Type SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diimetec 4.00 inch 
Type : PVC SCH 40 

W k  Up Inner Casing: 2.03 ft. 

Casing Grout: CEMTIBENT 

Seal o p e :  BENTONITE SLURRY 

SandPacR Type: NO. I MORIE 

Grain Size : UN I FORM 

Screen Diametec 4.00 
Type : PVC 

Interval: o.oo to  5.00fC. 

t Protective Casing: 2 -32 ft. 

Interval: 0 .00 to  3.00ft .  

hatend: 0.50 to  3.00ft .  

Interval: 3 .00 to  5.00fl. 
Median Diameter: 
h&nd: 5.00 t o  14-54 ft, 
Slots: 0.010 inches 

fl 
Interval: Oo.OOto 0.00 ft. 

WELL DEVELBPMENT 
Date 01/20/95 
Method Surge blocking/overpump 

Yield 2 g P m  Purged Volume 15 8 gal 

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottom Screen ;: Sand pack 
TD = Total Depth = Formation 

Additional Comments= 
Depths are measured below ground surface. 

GEoLKS Cowr igh t  ( c )  1990, Roy F. WESTOH, Inc. - 06/20/95 



Borehole b g  Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 15.00 
SITE NAME : CHARLES WOOD AREA LOGGER : P. THOMZL5 
BORING ID : CW1-MW29 DRILLING COMPANY : J.C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 12/19/94 
ELEVATION : 60.410 surveyed DATE COMPLETED : 12/19/94 

CLASSIFICATION 

Sandy s i l t ,  ML 

Poorly graded sand, SP 

Poorly graded sand, SP 

Qo Sample Recovered 
>oor ly  graded sand, SP 

'oorly graded sand, SP 

p r y r a  ed sand u i t h  2t :  s$-si  
Loor ly  graded sand, SP 

'oor ly  graded sand, SP 

COLOR 

BROWN 

OLIVE BROWN 

ORANGE/OLIVE Bl 

3RANGE/OL I VE 81 

IRANGE/OL I VE BI 

;RAY 

;RAY 

IROWN 

)LIVE BROW 

E 
i? 
3 
E 
UY - 

SF7 

LSE 

LSE 

LSE 

.SE 

.SE 

.SE 

.SE 

SE 

W 
HNU 0.0 

HNU 0.0 

HNU 0.0 

{NU 0.0 

INU 2.0 

INU 0.0 

INU 0.1 

INU 1.0 

NU 0.0 

COMMENTS 

F i l l  and topsoi l .  

F i l l .  

; t u r a t  con 1 l o  s 
&ervePat  -$It; Egs. 

e s t a i n  lamine a t  
a tom did in terva l ;  sharp 
o fo r  change. 
ill. 

ill. 

ill. 

Page: 1 of 2 06/02/95 GEOLIS Copyright Cc) 1990, Roy F. UESTW, Inc. 



Borehole Log Roy F. WESTON, dnc. 

: 15.00 
S I T E  NAME : CHARLES WOOD AREA LOGGER : P. THOMAS 
BORING I D  : CW1-lW29 D R I L L I N G  COMPANY : J.C. ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : MOBILE B-57 
EASTING : 

CLASSIFICATION 

o o r l y  g r a d e d  sand,  SP 

o o r l y  g r a d e d  sand,  SP 

o o r l y  g r a d e d  sand,  SP 

l l t y  sand,  SM 

3 S a m p l e  R e c o v e r e d  

COLOR 

OLIVE BROWN 

OLIVE BROWN 

]L IVE BROWN 

I L I V E  BROWN 

GEOLIS C o p y r i g h t  (c) 1990, Roy F. UESTON, Inc. 

- 

E u 
3 
E 
V) - 

LSt 

LSE 

LSE 

LSE 

COMMENTS 

ill. 

ill. 



DATE: 06 /20 /95  **** R o y  F. WESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT I D :  USACL *** PAGE: 1 1  

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S l Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT EGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

CU1 -MU29 

CWI - u u 2 9  

CUT-MU29 

CW1 -MU29 

C W  -MU29 

CW1 -MU29 

CW1 -MU29 

CUT -MU29 

CU1 -MU29 

CU1 -MU29 

CW 1 - MVZ9 

CW1 -MU29 

C W I  -MU29 

cut - ~ u 2 9  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

MA 

NON 

N A 

NON 

NON 

N A 

NON 

N A 

N A 

NON 

NON 

NON 

POR 

UEL 

WEL 

WEL 

WE L 

WEL 

WEL 

WEL 

WEL 

WEL 

WE L 

WE L 

SFT 

LSE 

LSE 

LSE 

L SE 

LSE 

LSE 

LSE 

LSE 

LSE 

LSE 

LSE 

MST 

MST 

MST 

UE T 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

GEOLIS C o p y r i g h t  (c)  1990, R o y  F.  WESTON, I n c .  



Borehole Location Data 

BOREHOLE I D  : CW2 -MW30 
BEGINDATE : 12/16/94 

PROJZCT NAME: FT. MONMOUTH 
END DATE : 12/16/94 

LOGGER/COMPANY : K. VALENTI 

BOREHOLE COMPLETED I N  IcO>verburden < B r e d r o c k )  : 

TOTAL DEPTH : 16.0 0 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #1: 12 .0 0 
INTERVAL: 0.00 ft. to 16.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2 : 3.0 0 
INTERVAL: 12.00 ft. to 14.00 ft. BGS 
MFTHOD : SPS FLUID : 

BOREHOLE DIAMETER #3 : 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N. COORDINATE : 0.0000 

SURVEYED 

49.470 

.... WELL PEXMIT.. ( Y ) e s  ( N ) o :  N PEXMIT # r NJ 29 32594 

HOLE ABAPJPONED.. . ( Y ) e s  ( N l o :  N .. WELL INSTALLED. ( Y )  es (N) o : Y 
.... WELL CLUSTEX. ( Y )  es (N)  o: N No. OF WELLS : 0 

WELL NEST.. ...... ( Y ) e s  ( N ) o :  N No. OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BORENOLE GEOPHYSICS. (Y) es (N) o : N 

SLUG TESTS. ............. ( Y )  es (N) o : N 
PACKER TESTS. ........... ( Y )  es (N) o : N 

.......... PUMPING TESTS. (Y) es (N) o: N 

COMMENTS : 
1st location moved after collecting one spoon with no rec. 
Latitude-North: 40 deg 17' 43.3n 
Longitude-West: 74 deg 05' 10.4" 

DEPTH 
0.00 
0.00 

GEOLIS Copyright (c) 1990, Roy F. UESTOW, Inc. 06/20/95 



Well Completion Summary Roy I? WESTON, Iitc. 

CLIENT FT. MONMOUTH DRLLLING FIRM J . C . ANDERSON 
SITE NAME CHARLES WOOD AREA INSPECTOR K .  VALENTI 

WELL ID CW2 -MW3 0 
START DATE 12/16/94 
COMPLETlONDATE 12/16/94 

WATER LEVELS 

Protect ive Casin I "  

NOTE: Well Diagmin not to Scale 

DRILLING SUMMARY 
Driller WELLS REEVE 
Drilling Flluid WATER 
Well Qpe SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 4.00 inch 
n p e  : PVC SCH 4 0  

Stick Up Inner Casing: 2.24 ft. 

&Sing GlWUl!: PORTLAND CEMENT 

Seal ope: BENTONITE 

Sand Pack Dpe : #I M ~ R  I E 

Gmin : UN I FORM 
Screen Diameter: 4. DO 

p e  : PVC 

Interval: 0.00 t o  6.00 ft. 

Protective Casing: 2.68 ft. 

Interval: 0.00 t o  2.00 3. 

znterval: 2.00 t o  4.00 ft. 

Intervd: 4.00to 16.00ft. 

Median %meter: 
Interval: 6.00 to  15.54ft. 

Slots: o.oto kches 

ft. 
Interval: O.00to 0.00 ft. 

WELL DEVELOPMENT 
Date 01/08/95 
Method Bailing/surge blocking 
Yield 1 SPm Purged Volume 6 8 gal  

COMMENlS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottcin Screen '&$@@$& = Send pack 

TD = Total Depth = Formation 

Addfinal Comments: 

Elevations are feet above mean sea level 

GEOLlS Copyright (c) 1990, Roy F. UESTON, Inc. 06/20/95 



Borehole Log oy F* 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 6 . 0 0  
SITE NAME : CHARtES WOOD AREA LOGGER : K. VALENTI 
BORING I D  : CW2-MW30 DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : CME-55 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 1 2 / 1 6 / 9 4  
ELEVATION : 4 9  - 4 7 0  surveyed DATE COMPLETED : 1 2 / 1 6 / 9 4  

CLASSIFICATION 

S i l t y  sand, SM 

Ro Sample Recovered 

K l t y  sand, SM 

No Sample Recovered 

S i l t y  sand, SM 

bandy e l a s t i c  s i l t ,  MH 

$0 Sample Recovered 

iandy e l a s t i c  s i l t ,  MH 

i o  Sample Recovered 

bandy s i l t ,  ML 

lo Sample Recovered 

t r l t y  sand, SM 

LT BROUN 

DK GRAY TO BRN 

DK GRAY 

GRAY BROUN 

GREENISH GRAY 

GRAYISH GREEN 

GREENISH GRAY 

ZREENISH GRAY 

- 
X 

Bi 

2 
El - 

L SI 

LSI 

LSE 

SF1 

iFT 

iFT 

;FT 

FT 

SE 

- 
Lf 

E 
rT: 

3 - 
MS 

MS 

WE 

WE' 

WE' 

WE1 

rlE 1 

JET 

IE T 

- 

H p: " Elp: 

W 
HNU 2.0 

HNU 0.0 

+NU 20.0 

INU 20.0 

INU 7.0 

INU 0.0 

NU 3.0 

NU 150.0 

NU 0.0 

COMMENTS 

L t  broun s nd ( l i t t l e  
sl t t ,  mottTes noted.) 

Noted m o t t l i n g  with i r o n  
tFe) staining. 

Fine s i l t  ($me) f i n e r  
sands. SPS i s  wet. 

;ray mot t les noted. 

5" iece o f  wood noted a t  
mttom o f  spoon/ 

iarne a$ above in te rva l .  
Jood pieces. 

;It SPS sed. Saw Lith. 
s n o t  i n  r v10u 
nterva . s a b r e d  U S - S B ~ O  

SPS US d Fine sands 
i t t l e  s i f t :  

06/02/95 G E O L l S C ~ r i g h t C c ) 1 9 9 0 , R o y F . U E S T O N ,  Inc. Page: 1 of 2 



Borehole Log Roy I;. WESTON, Inc. 

PROJECT : FT. M O N M o m  
SITE NAME : CHARLES WOOD AREA 
BORING ID : CW2-MW30 
NORTHING : 0.0000 estimated 
EASTING : 0.0000 estimated 
ELEVATION : 49 .470 surveyed 

TOTAL DEPTH : 16.00 
LOGGER : K. VALENTI 
DRILLING COMPANY : J. C. ANDERSON 
DRILLING R I G  : CME-55 
DATE STARTED : 12/16/94 
DATE COMPLETED : 12/16/94 

CLASSIFICATION 

S i l t y  sand, SM 

ho Sample Recovered 

S i l t y  sand, SH 

ael 1-graded sand, SU 

F las t i c  s i l t ,  MH 

30 Sample Recovered 

COLOR 

GREENISH GRAY 

GREENISH GRAY 

GREEN I SH GRAY 

3K GRAY BLACK 

W 
iNU 0.0  

{NU 0.0 

INU 0.0 

INU 0.0 

COMMENTS 

f'.' SPS u $ p  Fine sands 
i t t l e  s i  t: 

Yostly quar tz  sand. 

Some white quartz stones. 

je t  e l l  a t  16' 
ID 07 borehole 18%gs. 

06 /02 /95  GEOLIS Copyright (c )  1990,  Roy F.  WESTON, Inc. 
-- 
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DATE: 0 6 / 2 0 / 9 5  **** R o y  F. UESTON, lnc. LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 1 2  

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING SIZE GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SP S 

NON MOD 

NON MOO 

LOW MOD 

LOW UEL 

LOW POR 

MOD MOD 

MOD UEL 

LOU MOD 

LOU UEL 

NON MOD 

NON POR 

MOD UEL 

LSE 

LSE 

LSE 

SFT 

SFT 

SFT 

SFT 

SFT 

LSE 

SFT 

LSE 

FRM 

MST 

MST 

WET 

MET 

VET 

WET 

WET 

WET 

WET 

MST 

MST 

GEOLIS C o p y r i g h t  (c) 1990, R o y  F. WESTON, Inc. 



Borehole Location Data Roy F. WESTON, Inc. 

BOREHOLE I D  : CW2 - MW3 1 
BEGIN DATE : 12/16/94 r PROJECT NAME: FT. MONMOUTH 

EM) DATE : 12/16/94 

BOREHOLE COMPLETED I N  (<O>verburden  < B > e d r o c k )  : 0 

TOTAL DEPTH : 16.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #I : 12.00 
INTERVAL: 0.00 ft. to 16.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAZ;: 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL RIG TYPE : MOBILE B-57 

E S T I r n  TED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

49.670 

I N. COORDINATE : 0.0000 

E.  COORDINATE : 0.0000 

.... WELL PERMIT.. ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32595 

.. HOLE ABANDONED. ( Y )  es  (N)  0 : N 

.. WELL INSTALLED. ( Y )  es  (N)  o : Y 
WELL CLUSTER. .... ( Y )  es  (N)  o: N No. OF WELLS : 0 
WELL NEST.. ...... ( Y ) e s  ( N ) o :  N No. OF WELLS : 0 
PUMPS INSTALLED. , ( Y )  es (N)  o : N TYPE DEPTH 

PURGE : 0.00 
SAMPLE : 0.00 

BOREIHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es (N) o: N 

SLUG TESTS. ............. (Y)  es (N) o : N 
........... PACKER TESTS. (Y) es (N) 0: N 
.......... PUMPING TESTS. ( Y )  es (N) o : N 

COMMENTS : 
SPS/augered to 8' bgs. Severed wire (subsurface) sapprox. 2' 
bgs. Abandoned location. Moved location 1'. Latitude-North: 

40 deg 17' 43.6fi/Longitude-West: 74 deg 05' 10.5" 

EEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. 



Well Completion Summary Roy F. W S T O N ,  dnc. 

CLIENT FT. MONMOUTH DRILLING FZRM J . C . ANDERSON 
SITE NAME CHARLES WOOD AREA INSPECTOR K .  VALENTI 

WELL ID CW2 -MW31 
START DATE 12/16/94 
COMPLETIONDATE 12/16/94 

WATER LEVELS 

Protect ive Casin P 

NOTE: WeU Diagram not to Scale 

DRlLLING SUMMARY 
lhilier STEVE BURGER 
DriUing Fluid WATER 
Well l jpe  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 4.00 inch 
l jpe  : PVC SCH 40 

SaicR Up h e r  Casing: 1 -91 fi. 

&sing Grout: PORTLAND CEMENT 

seal ope: BENTONITE 

Sand Pack ope : #I MOR r E 

Size : UN I FORM 

Screen Diameter: 4.00 

l jpe  : PVC 

Pro&e&'vt Casing: 2 - 5  I fl. 

Interval: o.oOto 1.00fl. 

Intend: l .OOto 3.00fl. 

Interval: 3.00 to  16.00ft. 

Median Diameter: 
zntervd: 5 . 0 0 t o  14.54ft. 

Slots: 0.010 inches 

f r  . 
Interval: 0.oo to  0.00 ft. 

WELL DEVELOPMENT 
Date 01/05/95 
Method Bail ing 
Yield SPm hrrged Volume 2 5 ga l  

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 

GS = Ground Surface SC = Top Screen = Seal 
,v:..Cic"i... . . 

BN = Top Seal BS = Bottom Screen z&Q&a = sand pack 

TO = Total Depth = Formation 

Additional Comments: 

ElevaCioPrs are feet above mean sea levd 

GEOLIS Copyright I c )  1990, Roy F. UESTON, Inc. 06/20/95 



Borehob Log Roy F. WESTON, Znc, 

SITE NAME : CHARLIES WOOD AREA LOGGER : K. VALENTI 
BORING ID : CW2-MW31 DRILLING COMPANY : J. C . ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : MOBILE B-57 

CLASSIFICATION 

S i l t y  sand, SM 

S i l t y  sand, SM 

S i l t y  sand, SM 

ko Sample Recovered 

Sandy e l a s t i c  s i l t ,  MH 

qo Sample Recovered 

gandy e l a s t i c  s i l t ,  MH 

i o  Sample Recovered 

t i l t y  sand, SM 

lo  Sample Recovered 

S l t y  sand, SM 

COLOR 

BROWN 

BROWN 

GRAY 

DK GRAY 

I K  GRAY 

;RAY I SH GREEN 

;RAY I SH GREEN 

;RAY GREEN 

06/02/95 GEOLIS Copyright (c) 1990, Roy F. UESTON, Inc. 

10 HNU 1.0 
10 
10 
I1  

5 HNU 1.0 
9 
6 
7 

f z 

4 HNU 2.0 

47 
9 

HNU 2.0 

2 HNU 0.0 
2 

2 

COMMENTS 

F i  11. op 3" or  qni s/ 
t g  s o i l .  B own I ' i t t f e  
s i y t ,  mostry sand. 

F i l l .  Wore s i  t than 
a ve i n t e r v  Firm but 
? B e  t o  c rus t  b t r e e n  
I ngers. 

fill. interva7. S me More as pre s i r t / c f a y  i o u  

texture. Water present a t  
bgs. 

Same wevious l i t h p l o g  intervay. a 

Jnc r t a i n .  Mostl f i  
s s nple CL/~X-S& %?$td. Wine a t  depth 

i o t e  by auger cuttings. 

j a m  L i  hology prev'ous 
I n  rva f  Saniple CWJ-SB~I 
:oRecteit. 

Incertain. 

Page: 1 of 2 



LOGGER : K. VALENTI 
DRILLING COMPANY : J. C. ANDERSON 

CLASSIFICATION 

S i l t y  sand, SM 

Ro Sample Recovered 

Elastic s i l t ,  MH 

Ro Sample Recovered 

k las t ic  s i l t ,  MH 

No Sarnpte Recovered 

COLOR 

GRAY GREEN 

IK GREEN GRAY 

)K GRAY 

)K GRAY 

GEOLIS Copyright Cc) 1990, Roy F. UESTW, Iw. 

HNU 0.0 

5 H"" 0.0 

2 
6 

HNU 0.0 

5 HNU 0.0 
5 

10 
7 

Uncertain. 

19 t l y  sand with L i t t l e  
HBt. 

Page: 2 of 2 



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. WESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT I D :  USACZ *** PAGE: 1 3  

BOREHOLE SMP LTH LITHOLOGY I N T .  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  HUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SP S 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

L W  

LOW 

LOW 

MW 
MOD 

WE L 

L SE 

SFT 

FRM 

EST 

MST 

MST 

MOD FRM . MST 

MOD 

LOW 

MOD 

UE L 

SFT 

SFT 

WET 

WET 

LOW WEL SAT 

LOW WEL SFT SAT 

NON 

MOD 

UE L 

WEL 

LSE 

FRM 

SAT 

MST 

MOD FRM MST 

GEOLIS Copyright ( c )  1990,  R o y  F. UESTON, Inc. 



Borehole Location Data Roy F. 

BOREHOLE I D  : CW2 -MW32 
BEGIN DATE : 12/16/94 

PROJECT NAME : FT . MObJMOUTH 
END DATE : 12/16/94 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 15.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAiWTER #1: 12.25 
I N T E R V U :  0.00 ft. to 15.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2 : 
I N T r n  VAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3 : 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL R I G  TYPE : MOBILE B -  57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

49.470 

N .  COORDINATE : 0.0000 

E ,  COORDINATE : 0.0000 

.... WELL PERMIT.. ( Y ) e s  ( N J o :  N PERMIT # : N J  29 32596 

HOLE ABANDONED,. . ( Y ) e s  ( N ) o :  N 
WsLL INSTALLED. .. ( Y )  es (N)  o : Y 
W%LL CLUSTER. .... ( Y )  es (N)  o: N N o .  OF WELLS : 0 
WELL NEST. ....... (Y) es (N)  o : N No.  OF WELLS : 0 
PUNPS INSTALLED. . ( Y )  es {N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es ( N )  o: N 
SLUG TESTS .  ............. ( Y )  es ( N )  o : N 
PACKER TESTS .  ........... ( Y )  es ( N )  o : N 
PUMPING TESTS .  .......-.. ( Y )  es ( N )  o : N 

COMMENTS : 
Latitude North: 40 deg 17' 43.6" 
Longitude West: 74 deg 05' 10.3" 

DEPTH 
0.00 
0.00 

GEOLIS Copyright Cc) 1990, Roy F. WESTOW, Inc. 06/20/95 



Well Completion Summary Roy F. WE;STON, Inc. 

CLIENT FT. MONMOUTH DRLLLZNGFZRM J.C. ANDERSON 
SITE NAME CHARLES WOOD AREA INSPECTOR P. THOMAS 

WELL ID CW2-MW32 
START DATE 12/16/94 
COMPLETZONDATE 12/16/94 

Protective Casin -I2 

NOTE: Well Diugmm not to Scale 

WATER LEVELS 

DRIUING SUMMARY 
Driller STEVE BURGER 
Drilling Fluid NONE 
Well o p e  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 4 -00 inch 
Qp? : PVC SCH 10 

Stick Up Inner Casing: 1 .91 fi. 

Casing Grout: CEMTIBENT 

seal ope:  BENTONITE SLURRY 

S d h c k  : NO. 1 MORIE 
Gmin Size : UN I FORM 

Screen Diameter: 4.00 

o p e  : PVC 

S&%tp~ntervd: 14.54 t o  15.00 
Backfilr Type : 

Protective Casing: 2.61 ft. 

Interval: 0.00t0 0.80ft. 

Interval: 0.80 t o  3 .OO fi. 

hk??Vd: 3.00to  5.00ft. 
Median Diameter: 
Intend: 5.00to  14.54ft. 

Slots: 0.010 inches 

fr. 
Interval: o . o o t 0  0.00 fi. 

WELL DEVELOPMENT 
Date 01/05/95 
Method Bailing/surge blocking 
Y W  1 gPm Purged Volume 4 6 gal 

COMMENTS 
TC = Top of  Casing SP = Tap Sand Pack = Grout 
GS = Ground Surface SC = Top Screen - = Seat 
BN = Top Seal BS = Bottom Screen = send pack 

TD = Total Depth = Formation 

Addirional Comments: 
Depths measured below ground surface. 

- -- 

Elevations are feet above mean sea level 

GEOLIS Copyright Cc) 1990, Roy F. WESTON, Inc. 06/20/95 



SITE NAME : CHARLES WOOD AREA LOGGER : P. THOMAS 
BORING I D  : CW2-MW32 DRILLING COMPANY : J. C. ANDERSON 

DRILLING R I G  

DATE STARTED 

CLASSIFICATION 

S i l t y  sand, SM 

No Sample Recovered 

S i l t y  sand wi th  gravel, SF 

Ao Sample Recovered 

S i l t y  sand, SM 

Ro Sample Recovered 

9 i  L ty  sand, SM 

30 Safnple Recovered 

S i l t y  sand, SM 

30 Sample Recovered 

iandy s i l t ,  ML 

COLOR 

BROWN 

;RAY 

IROUN/GRAY 

IL I VE/GRAY 

IROUN 

iRAY 

x 
E 
!2 
2 
b 
ril - 

5f1 

LSE 

SFT 

-SE 

.SE 

.SE 

iFT 

- 

H P: 

W 
HNU 0.0 

HNU 0.0 

HNU 0.0 

iNU 0.0 

INU 0.0 

INU 0.0 

fNU 0.0 

COMMENTS 

1-0.4 topsoi 1. 

lote: Top 4-4.1 - gravel 
.concrete? 

micaceous 

Page: 1 of 2 06/02/95 GEOLIS Copyright Cc) 1990, Roy F. UESTW, Inc. 



Borehole Eog Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 15.00 
S I T E  NAME : CHARLES WOOD AREA LOGGER : P. 'mOMAS 
BORING I D  : CW2-MW32 D R I L L I N G  COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 12/16/94 
ELEVATION : 49.470 surveyed DATE COMPLETED : 12/16/94 

CLASSIFICATION 

Sandy s i  L t, ML 

Ro Sample  R e c o v e r e d  

bandy s i l t ,  ML 

ao Sample  R e c o v e r e d  

t n t e r v a l  N o t  S a m p l e d  

COLOR 

;RAY 

;RAY 

GEOLlS C o p y r i g h t  ( c )  1990, R o y  F. UESTOW, tnc. 

COMMENTS 

v. m i c a c e o u s  

iet wet1 a t  15 '  b g s .  

Page: 2 of 2 



DATE: 0 6 / 2 0 / 9 5  **** ROY F. UESTON, Inc. LlTHOLOGICAL DATA FOR - CLIENT ID:  USAC2 *** PAGE: 14 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS C 1 0  

SPS 0 

SPS MF 1 5  

SPS 0 
SPS 0 
SPS 0 

SPS 0 

SPS 0 
SPS 0 

SPS MCF 3 5  

SPS 0 
SPS 0 

SPS 0 

SPS 0 

SPS 0 

NS 0 

MF 

MF 

M F 

MFC 

MF 

M F 

F 

F 

NON 

NON 

LOU 

NON 

NOR 

N A 

NON 

NON 

POR 

POR 

MOD 

MOD 

MOD 

POR 

MOD 

WE L 

SFT 

LSE 

SFT 

LSE 

CSE 

LSE 

SFT 

SFT 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

UET 

WET 

GEOLlS C o p y r i g h t  ( c )  1990, R o y  F. UESTOM, Inc. 



Borehole Location Data Roy F. WESTON, Inc. 

BOREHOLE I D  : CW2-MW33 PROJECT N m :  FT. MONMOUTH 1 
BEGIN DATE : 12/15/94 EA?D DATE : 12/15/94 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  < B > e d r o c k )  : 0 

TOTAL DEPTH : 15.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 12  .2 5 
INTERVAL: 0.00 ft. to 15.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2: 
1 m E R v a :  
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
I N T E R V X :  
METHOD : FLUID t 

DRILLING COMPAMT : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL R I G  TYPE : MOBILE B- 57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

49.180 

N .  COORDINATE : 0.0000 

..... WELL PERMIT. ( Y )  es (N)  o: N PERMIT # : NJ 29 32597 

.. HOLE ABANDONED. (Y) es (N)  0 : N .. WELL INSTALLED. ( Y )  es (N)  o : Y 
.... WELL CLUSTER. ( Y )  es (N) o : N N o .  OF WELLS : 0 

WELL NEST. ....... (Y) es (N)  o:  N N o .  OF WELLS : 0 
PUMPS INSTALLED. , ( Y )  es (N) o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... (Y) es (N)  o ; N 
SLUG TESTS.  ............. ( Y )  es ( N )  o: N 
PACKER TESTS. ........... ( Y )  es (N) o : N 
PUMPING TESTS.  .......... ( Y )  es IN) o : N 

~ O ~ S  : 
Latitude-North: 40 deg 17' 43.3" 
Longitude-West: 74 deg 05' 10.2" 

DEPTH 
0.00 
0.00 

GEOLIS Copyright (c) 1990, Roy F. UESTON, 1%. 06/20/95 



Well Completion Summary Roy F. M!EST02V, Inc. 

FT. MONMOUTH DRILLINGFlRM J. C. ANDERSON 
SITE NAME CHARLES WOOD AREA 1NSPECII"OR P. THOMAS 

WELL ID CW2 -MW33 
START DATE 12/15/94 
COMPLETION DATE 12/15/94 

WATER LEVELS 

NOTE: Well Diugmm not to Seale 

DRLUING SUMMARY 
Driler STEVE BURGER 
Drilling Fluid NONE 
weff Q P ~  SINGLE CASED SCREENED 

-- 

WELL DESlGN CONSTRUC!TZON 

Casing #I Dicrmeter: 4.00 inch 
Qpe : PVC SCH 40 

stid Up Inner casing= 1 .9l ft. 

Seal Qpe: BENTONITE SLURRY 

Sand Pack Qpe : NO. 3 MOR I E 

Gmin Size : UN I FORM 

Screen I).iantetec 4.00 

Ope : PVC 

Intend: 0 . o o t o  5.00ft. 

Protective Casing: 1 -99 ft. 

~ ~ a f :  0.00 t o  0.50 3. 

Interval: 0.50 to  3.00fl. 

Interval: 3 .00 to  15.00ft. 

Median Diameter: 
Interval: 5 . 0 0 t o  14.54fl. 

Slots: 0.010 inches 

f r  . 
Backfirl Tjpe : Zntetval: 0.00 t o  0.00 ft. 

WELL DEVELOPMENT 
Date 01/24/95 
Method Surge ~locking/Bailing 

YieM 1 gPm Purged Volume 6 0 gal 

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 

GS = Ground Surface SC = Top Screen = Seal 
p@$~$~t 

BN = Top Seat BS = Bottom Screen w.+o. = Sand Pack 

TD = Tota l  Depth = Formation 

AdaWonol Comments: 
Depths measured betow g r d  surface. 

Elevations are feet above mean sea level 

GEOLIS Copyright (c) 1990, Roy F. UESTON, Inc. 061 20/% 



Borehole Log Roy F. WESTON, Inc. 

SITE NAME : CHARLES WOOD AREA LOGGER : P. THOMAS 
BORING ID : CW2-MW33 DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE B-57 

DATE STARTED : 12/15/94 
ELEVATION : 49 .I80 surveyed DATE COMPLETED : 12/15/94 

CLASSIFICATION 

S i l t  with sand, ML 

S i l t y  sand, SM 

Ro Sample Recovered 

S i l t y  sand, SM 

ho Sample Recovered 

S i l t y  sand, SM 

l o  Sample Recovered 

R l t y  sand, SH 

;I L t y  sand, SM 
lo Sample Recovered 

t i l t y  sand, SM 

lo Sample Recovered 

, i ~ t y  sand, SM 

COLOR 

BROWN 

BROWN 

BROWN 

GRAY 

GRAY 

;REEN 

iREEN 

06/02/95 GEOLIS Copyright Cc) 1990, Roy F. WESTON, Inc. 

E 
f3 
Z 
2 
E 
rn - 

5f1 

5f1 

5f1 

SFT 

5FT 

.SE 

.SE 

.SE 

COMMENTS 

iopsoi ragment 1 s plant/grass . 

lote a t  7 3 o 7.5, bgs 

ccurrar jy i  ayer ( % o! san grspg / ;t@, 

Page: 1 of 2 



LOGGER : P. THOMAS 
BORING I D  : CW2-MW33 D R I L L I N G  COMPANY : J . C .  ANDERSON 

D R I L L I N G  R I G  

DATE STARTED 

CLASSIFICATION 

Si l ty  sand, SM 

$0 Sample Recovered 

30 Sample Recovered 

'nterval N o t  Sampled 

COLOR 

;REEN 

GEOLIS Copyrigtit Cc) 1990, Roy F. WESTON, Ine. 

E "  

" E p !  
Z 
H 

INU 0.0 

COMMENTS 

,ugered interval. 

Pager 2 of 2 



~ DATE: 06/20/95 **** Roy  F. UESTON, I n c .  LITHOLOGICAL DATA FOR - CLlENT ID:  USAC2 *** PAGE: 15 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

0 FM 15 30 15 40 

FM 10 MFC 60 20 5 5 
0 0 0 0 0 
0 MFC 60 35 5 0 

0 0 0 0 0  

0 MFC 55 35 10 0 

0 0 0 0 0  
0 MFC 55 35 10 0 
0 MF 75 25 0 0 
0 0 0 0 0  

F 10 MF 70 20 0 0 
0 0 0 0 0  

F 10 MF 70 20 0 0 
0 0 0 0 0 
0 0 0 0 0  
0 0 0 0 0  

NON POR SFT 

NON MOD SFT 

NON MOD SFT 

NON MOD SFT 

NON MOD SFT 

NA MOD LSE 

NA MOD LSE 

NON MOD LSE 

MST 

MST 

MST 

SAT 

SAT 

SAT 

SAT 

SAT 

GEOLIS C o p y r i g h t  (c) 1990, Roy  F. UESTON, I n c .  



Borehole Location &ttz Roy F. TON, IRC. 

BOREHOLE I D  : CW6 -MW34 
BEGIN DATE : 01/03/95 

PROJECT N M :  FT. MONMOUTH 
END DATE : 01/03/95 

LOGGER/COMPANY : K VALENTI 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  cB>edrock) : 0 

TOTAL DEPTH : 14.5  0 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 12 .0 0 
INTERVAL: 0.00 ft. t o  14.50 ft. 
METHOD : HSA 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : 

BOREHOLE DIAMETER #3: 
INTERVAL : 
METHOD : 

DRILLING COMPANY : J .  C .  ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

E .  COORDINATE : 0.0000 

.... WELL PERMIT.. ( Y ) e s  ( N ) o :  N PERMIT # : 

MOLE ABANDONED.. . ( Y ) e s  ( N l o :  N 
WELL INSTALLED. .. (Y) es (N)  o : Y 
WELL CLUSTER. .... ( Y )  es (N) o: N No. OF WELLS 
WEL8.L NEST. ....... ( Y )  es ( N )  o: N No.  OF WELLS 
PUMPS INSTALLED. . ( Y )  es (N)  o : N 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... (Y) es (N)  o : N 
SLUG TESTS.  ............. (Y) es (N) o : N 
PACKER TESTS.  ........... ( Y )  es (N) o : N 
PUMPING TESTS.  .......... (Y) es (N)  o : N 

C O ~ S  : 

BGS 
FLUID : WATER 

FLUID : 

FLUID : 

: 0 
: 0 
TYPE DEPTH 

0.00 
0.00 

;EOLIS Copyright ( c )  1990, Roy F. KSTOW, Inc. 06/20/95 



Well Completion Summary Roy b;: WESTON, Ircc. 

CLIENT FT. MONMOUTH DRZLLING FIRM J . C . ANDERSON 
SITE NAME CHARLES WOOD AREA 6 INSPECTOR K .  VALENTI 

WELL ID CW6 -MW34 
START DATE 01/03/95 
CUMPLETIONDATE 01/03/95 

WATER LEVELS 

NOTE: Well &8tu(m not to Scale 

DRILLING SUMMARY 
Dti6ler WELLS REEVE 
Drilling Huid WATER 
Well ope SINGLE CASED SCREENED 

WELL. DESIGN CONSTRUCTION 

Casing #I Diameter: 4-00 inch 
Type : PVC SCH 40 

Stick Up Inner Casing: 1.79 ft. 

Casing CtVUt: PORTLAND CEMENT 

Seal npe: BENTONITE 

Sand Pack ope : MOR r E #I 
Gmin Size : UNIFORM 

Screen Diameter: 4.00 

q p e  : PVC 

SiltT>ulpZntervd: 14.04 t o  14.50 
Backfll n p e  : 

Interval: 0.00 t o  14.50ft. 

Protective Casing: 2.20 ft. 

Interval: o . o o t o  1.00ft. 

Interval: 1 . 0 o t o  3.oof t .  

Zntervd: 3.00 t o  14.50 ft. 
Median Diameter: 
Interval: 4 s o t o  14.04JL. 
Slots: 0.010 inches 

ft. 
Irttevval: o . o o t 0  0.00 ft. 

WELL DEVELOPMENT 
Date 01/06/95 
Method Bailing/overpumping 

Yield 3 gPm Purged Volume 1 5  0 ga 1 

COMMENTS , 

TC = Top of Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottom Screen $$g$?@@$j = sand Pa&, 

TD = Tota l  Depth = Formation 

Additionnl Comments: 

Elevations are feet above mean sea level 

GEOLIS Copyright (c) 1990, Roy F. WESTOH, 1nc. 06/20/95 



Borehole Log 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 4 . 5 0  

SITE NAME : CHARLES WOOD AREA 6 LOGGER : R VALENTI 
BORING ID : CW6-MW34 DRILLING COMPANY : J. C .  ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : CME-55 
EASTING : 0.0000 estimated DATE STARTED : 0 1 / 0 3 / 9 5  

ELEVATION : 0 . 0 0 0  estimated DATE COMPLETED : 0 1 / 0 3 / 9 5  

CLASSIFICATION 

s i l t y  sand wi th  gravel, SM 

io  Sample Recovered 

'oor ly  graded sand, SP 

'oor ly  graded sand, SP 

o o r l y  graded sand, SP 

o o r l y  graded sand, SP 

o o r l y  graded sand, SP 

COLOR 

IROUN 

;RAY ISH BROUN 

ILIVE GREEN-BRC 

ROUN 

GEOLIS Copyright (c )  1990, Roy F. UESTON, Inc. 

F E 
cn a: 
W 

INU 0.0 

NU 0.0 

NU 0.0 

NU 0.0 

UU 0.0 

-- 

COMMENTS 

[&&!~$3E!~&?$ gAPLe 
used. 

F i  j!rhi$aP (? 3" SPS us ~ ~ % $ S 8 3 4  

E8 wet gi.. Sands 
coarsens own. Fe starn. 

CO ,-4.6'. ors-  4-5' a l e  brown. o l i v e  ?.!-6fi r en 

wange grown. 

' 0 0 s  6 - 6 5 b o n  5.b-S.i o an,,, F . b  
areenlsh Grown. 

Page: 1 of 2 



Borehole Log Roy F. WESTON, Iiic. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 14.50  

S I T E  NAME : CHARLES WOOD AF!EA 6 LOGGER : K VALENTI 
BORING I D  : CW6-MW34 DRILLING COMPANY : J. C . ANDERSON 
NORTHING : 0 .0000  estimated D R I L L I N G  R I G  : CME-55 
EASTING : 0 .0000 estimated DATE STARTED : 01/03/95 
ELEVATION : 0 -000  estimated DATE COMPLETED : 01/03/95 

CLASSIFICATION 

P o o r l y  g r a d e d  s a n d ,  SP 

k o  Sample  R e c o v e r e d  

P o o r l y  g r a d e d  sand, SP 

I n t e r v a l  N o t  Sampled 

COLOR 

LT BROWN 

-T BROWN 

cn 
Z 
H 

INU 0.0 

INU 0.0 

COMMENTS 

, u g e r e d  i n t e r v a l .  

GEOLIS C o p y r i g h t  (c )  7990, R o y  F .  WESTON, I n c .  Page: 2 of 2 



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. WESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID: USACZ *** PAGE: 19 

EOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL ID NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

1 5  0 0 NON POR LSE MST 

0 0 0  

0 0 0 NON MOD LSE WET 

0 0 0 NON MOD LSE SAT 

0 0 0 NON MOD LSE SAT 

0 0 0  NON MOD LSE SAT 

0 0 0 NON MOO LSE SAT 

0 0 0 
0 0 0  NOW MOD LSE SAT 

0 0 0  

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. WESTON, Inc. 



Borehole Locahahon Data Roy F. UrE:STON, Inc. 

BOREHOLE ID : CW9-MW35 PROJECT NAME: FT. MONMOUTH 
BEGINDATE : 01/03/95 END DATE : 01/04/95 

LOGGER/COMPANY : P. THOMAS 

BOREHOLE COMPLETED I N  (cO>verburden  cB>edrock )  : 0 

TOTAL DEPTH : 0.0 0 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #I: 12 .2 5 
INTERVAL: 0.00 ft. to 14.50 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETEX #3: 
I . E R V f f i  : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLINGTON R E E V E  
DRILL RIG TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

29.270 

N. COORDINATE : 0.0000 

E. COORDINATE : 0,0000 

.... WELL P E W I T . .  ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32600 

HOLE ABANDONID.. , ( Y ) e s  ( N ) o :  N 
.. WELL INSTALLED. ( Y )  es (N)  o : Y 

.... WELL CLUSTER. ( Y )  es (N) o: N No. OF WELLS : 0 
MELL NEST. ....... (Y) es (N) o: N No. OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

SOREHOLE TESTING 
.... BOmHOLE GEOPHYSICS. ( Y )  es (N) o: N 

SLUG TESTS. ............. ( Y )  es (N) o: N 
PACKER TESTS. ........... ( Y )  es (N) o : N 
PUMPING TESTS. .......... ( Y )  es (N) o : N 

;oMMEN!z's : 
Latitude-North: 40 deg 17' 4 8 . 9 "  
Longitude-West: 74 deg 04' 25.2" 

DEPTH 
0.00 
0.00 

GEOLIS Copyright ( c )  1990, Roy F .  WESTON, Inc. 06/20/95 



Well Completion Summav 

CLIENT FT, MONMOUTH DRILLING FIRM J , C , ANDERSON 
SITE NAME CHARLES WOOD AREA 9 INSPECTOR P. THOMAS 

WATER rnvELS WEU ID 079 -MW35 
START DATE 01/03/95 
COMPLETIONDATE 01/04/95 

NOTE: WeU Diagmm not to Scale 

DRILLING SUMMARY 
Driller WELLINGTON REEVE 
m i i n g n u i d  NONE 
WeU o p e  SINGLE CASED SCREENED 

WELL. DESIGN CONSTRUCTION 

Casing #I W m e t e c  4.00 inch 
o p e  : 

Stick Up Inner Casing: 2.  I 6 fc. 

&sing Grout: CEMT/BENT 

Seal ope: BENTONITE SLURRY 

Sand Pack o p e  : NO. I SAND PACK 

G&tl Size : UNIFORM 
Screen Diameter: 4.00 

o p e  : PVC 

SiltllZvrpIntenal: 14-01 t o  14-50 
BacL@l ljpe : 

Interval: o.oOto  4.50fC. 

Roteeaeave Casing: 2.46 ft. 

I n t e d :  0 . 0 0 t o  0.50fC. 

Interval: 0 . 5 0 t o  3 .00f i .  

htend: 3 . W  t o  14.50 fC. 
Medinn Diametec 
Interval: 4.50 t o  14.01 3. 
Slots: 0.010 inches 

ft. 
Interval: 0 . o o t o  0.00 ft, 

WELL DEVELBPMENT 
Date 0 1 / 0 6 / 9 5  
Method Surge blocking/bailing 

Yidd 5 gPm Purged Volume 2 2 5 gal 

COMMENTS 
TC = Top of Casing SP = Top Sand Pack = Grout 
GS = G r a d  Surface SC = Top Screen - = Seal 
BN = Top Seal BS = Botton Screen #@$$$8&$ = s a d  pack 

TD = Total Depth = Formation 

A d d s o d  Comments: 
Depths measured below ground surface. 

Elevations are feet above mean sea level 

GEOLIS Copyright [c) '1990, Roy F. UESTON, Inc. 06/20/?5 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 0.00 
SITE NAME : CHARLES WOOD AREA 9 LOGGER : P. THOMAS 
BORING ID : CW9-MW35 DRILLING COMPANY : J.C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : CME-55 
EASTING : 0 .OOOO estimated DATE STARTED : 01/03/95 
ELEVATION : 29 . 2 7 0  surveyed DATE COMPLETED : 01/04/95 

CLASSIFICATION 

S i l t y  sand, SM 

No Sample Recovered 

S i l t y  sand, SM 

Ro Sample Recovered 

~ r y  r a  an wi th  
!i~t'an! g%Eel,~g-s~ 

SiLty  sand, SM 

bo Sample Recovered 

5 1 l t y  sand, SM 

To Sample Recovered 

3 r l t y  sand, SM 

lo Sample Recovered 

:r  l t y  sand, SM 

COLOR 

DK BROWN 

GRAY BROWN 

ORANGE BROUN 

OLIVE BROUN 

3LIVE BROWN 

)LIVE BROWN 

- 
x 
b 
b 

I 
E 
111 - 

SF1 

LSE 

LSE 

.SE 

.SE 

iFT 

;FT 

'FT 

- 

E b  
H s LI: e g  
Vh! 

E 
HNU 0.0 

HNU 0.0 

HNU 0.0 

ilNU 0.0 

4NU 0.0 

{NU 0.0 

INU 0.0 

NU 0.0 

COMMENTS 

F i  11. Topsoi 1- p l a n t /  
grass fr g nf M q t z  
gravel -8.Fl .Bmbgi. 

o r  h nqz f:nwix 
wown "own I%- ig 9qg6e 
wange brown . 

and w i th  s i l t  laminae 

trong resence o f  dark 
eavy mynerals. 

Page: 1 of 2 06/02/95 GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. 



: P. THOMAS 
BORING ID : CW9-MW35 DRILLING COMPANY : S. C. 2WDERSON 

CLASSIFICATION 

S i l t y  sand, SM 

Ro Sample Recovered 

S i  Lty sand, SM 

Ro Sample Recovered 

Interval Not Sampled 

COLOR 

ILlVE BROWN 

ILIVE BROWN 

GEOLIS Copyright ( c )  1990, Roy F. MESTOM, Inc. 

E a 

Err E 
CO P: 
Z 
H 

1NU 0.0 

INU 0.0 

COMMENTS 

trong resence of dark 
Reavy mYnerais. 

Strong resence of dark 
heavy mynerats. 

lnterv (.not sa Led 

:xr$ R:5rk$ sef 

Page: 2 of 2 



DATE: 06/20/95 **** ROY F. WESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT ID:  USAC2 *** PAGE: 26 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM CFT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

0.00 1.00 SPS 

1.00 1.30 SPS 

1.30 2.00 SPS 

2.00 3.60 SPS 

3.60 4.00 SPS 

4.00 4.70 SPS 

4.70 5.10 SPS 

5.10 6.00 SPS 

6.00 7.60 SPS 

7.60 8.00 SPS 

8.00 9.00 SPS 

9.00 10.00 SPS 

10.00 10.60 SPS 

10.60 12.00 SPS 

12.00 13.00 SPS 

13.00 14.00 SPS 

14.00 14.50 NS 

MFC 

MCF 

MC F 

MCF 

MF 

FM 

FM 

M F 

10 NON 

0 N A 

0 
0 MA 

0 
0 N A 

0 N A 

0 
0 N A 

0 
0 NON 

0 
0 N A 

0 

0 N A 

0 
0 

MOD SFT MST 

MOD LSE WET 

MOD LSE WET 

MOO LSE SAT 

MOD LSE SAT 

MOD SFT SAT 

MOO SFT SAT 

MOD SFT SAT 

MOD SFT SAT 

GEOLIS C o p y r i g h t  (c) 1990, R o y  F. WESTON, Inc. 



BOREHOLE ID : CW9 -MW36 PROJECT NAME: FT. MONMOUTH 
BEGIN DATE : 01/04/94 END DATE : 01/04/95 

LOGGER/COMPANY : P. THOMAS 

BOREHOLE COMPLETED I N  (<O>verburden <B>edrock)  : 0 

'OTAL DEPTH : 14 . 0 0 DEPTH TO BEDROCK : 0 -0 0 

IOKEHOLE DIAMETER #1: 1 2  .OO 
INTERVAZ;: 0.00 ft. t o  14.00 it. BGS 
METHOD : FLUID : 

IOREHOLE DIAMETER #2: 
IiVTrnVAL : 
M;GTHOD : FLUID : 

IOREHOLE DIAMETER #3: 
INTERVAL: 
METHOD : FLUID : 

IRILLING COMPANY : J . C .  ANDERSON 
IRILLER : STEVE BURGER 
)RILL RIG TYPE : A T V - S K I D  RIG 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

Q. COORDINATE : 0.0000 

3. COORDINATE : 0.0000 

JELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : 

.. YOLE ABANDONED. ( Y )  es (N)  o : N 

.. VEAL INSTALLED. (Y) es (N) o : Y 
..... VELL CLUSTER ( Y ) e s  ( N ) o :  N No. OF WELLS : 0 ...... CELL NEST.. ( Y ) e s  ( N ) o :  N No. OF WELLS : 0 

PUMPS INSTALLED. . ( Y )  es (N)  o : N TYPE 
PURGE : 
SAMPLE : 

BOREHOLE TESTING ... BOREHOLE GEOPHYSICS.. ( Y )  es (N)  o :  N ............. SLUG TESTS. ( Y )  es (N)  o : N ........... PACKER TESTS. ( Y )  es (N) 0 : N .......... PUMPING TBSTS, ( Y )  es  (N)  o : N 

DEPTH 
0.00 
0.00 

C O ~ S  : 
Lat. N. 40 deg. 17'47" 
Long. W. 74 deg. 4'28" 

GEOLIS Copyright ( c )  1990, Roy F. UESTON, Inc. 06/20/95 



Well Completion Summary Roy F. WESTON, Inc. 

CLIENT FT. MONMOUTH DRttCZNG FIRM J . C . ANDERSON 
SITE NAME INSPECTOR P .  THOMAS 

WELL ID CW9MW3 6 
STMT DATE 01/03/95 
C0MPL;ETION DATE 0 1 / 0 4 / 9 5 

WATER LEVELS 

NOTE: Well Magram not to Scale 

DRILLING SUMMARY 
Driller STEVE BURGER 
Drilling Huid WATER 
Well Dpe SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTI'ON 

Casing #I Diameter: 4.00 inch Interval: 0.00 t o  14.00ft. 
o p e  : PVC SCH 40 

Stick Up Inner Casing: 1 .99 . Protective Casing: 2-38 fi. 

CaSbtg Grout: CEMT/BENT IlltelVd: 0.0Oto l . O O f t .  

Seal ope: BENTONITE SLURRY Interval: 1 . o o t 0  3.oof t .  

Sand Pack o p e  : No. 1 MOR IE Interval: 3 . 0 0 t o  14.00ft. 
Gmin Size : UN I FORM Median Dinmeter: 

Screen Diameter: 4.00 Interval: 4.00 to  13.54fi. 
o p e  : PVC Slots: 0.010 inches 

SiltIIZupInterval: 13.54 t o  14.00 3. 
Backfll o p e  : Interval: o.oo to  0.00 ft. 

WELL DEVELOPMENT 
Dnte 01/06/95 
Method Bailed, surge blocking 

Yield 4 gPm Auged Volume 175  gal  

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

EN = TOP Seal BS = Bottom Screen &@@$@ = Sand pack 
TD = Total Depth = Formation 

Addihbnal Comments: 

-- 

Elevations are feet above mean sea level 

GEOLIS Copyright ( c )  1990, Roy F. UESTON, Inc. 06/20/95 



Borehole Log 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 4 . 0 0  

SITE NAME : CHARLES WOOD AF!EA 9 LOGGER : P. THOX?S 
BORING ID : CW9-MW36 DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING RIG : A ~ - S K I D  RIG 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 0 1 / 0 4 / 9 4  

ELEVATION : 3 1.22 0 surveyed DATE COMPLETED : 0 1 / 0 4 / 9 5  

CLASSIFICATION 

We 1 graded sand u i t h  
s i l t ,  SU-SM 

bel l-graded sand, SW 

bther 

bther 

ko Sample Recovered 

Poorly graded sand, SP 

Poorly graded send, SP 

COLOR 

3RWN TO BLACK 

.T BROWN 

.T BROWN 

.T ORANGE-BROWN 

.T ORANGE-BROWN 

'ELLOWISH BROWN 

GEOLIS Copyright (c) 1990, Roy F. WESTOM, Inc. 

i5 
k3 z 
E 
w - 

L SE 

LSE 

LSE 

-SE 

-SE 

.SE 

fNU 0.0 

INU 0.0 

INU 0.0 

NU 4.0 

NU 5.0 

NU 5.0 

COMMENTS 

F i  1 l / topso i  1. 

Yode Bte L t  gra 
not t r lng.  SPS weY bgs 

saturated a t  5I.bgs. Lt. 
i r o n  (Fe s ta in ing  a t  
aottom o+ SPS. 

t (otange/r ) i r o n  Fe 
j t a ~ n ~ n g  I n  e w e r  h a l l  o f  
BPS. 

iome i r o n  (Fe) staining. 

Page: 1 of 2 



Borehole Lug Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 14.00 
S I T E  NAME : CHARtES WOOD A.RW4 9 LOGGER : P. THOMAS 
BORING I D  : CW9-MW36 D R I L L I N G  COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : ATV-SKID RIG 
EASTING : 0.0000 estimated DATE STARTED : 01/04 /94  
ELEVATION : 31 -220  surveyed DATE COMPLETED : 01/04 /95  

CLASSIFICATION 

P o o r l y  g r a d e d  sand ,  SP 

P o o r l y  g r a d e d  s a n d ,  SP 

COLOR 

(ELLOUISH BROW, 

.T BROWN 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. WESTON, Inc. 

8 
INU 5.0 

INU 6.0 

COMMENTS 

Some i r o n  ( F e )  s t a i n i n g .  

Fe s t a i  in  t h r o u g h o u t  

p. . s e t  ~ n a  w e k S T D  s T o  I Z .  u s e r  

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. WESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT I D :  USACZ *** PAGE: 27 

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS M 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

'10 0  0  NA POR LSE 

0 0 0  NA POR LSE 

0 0 0  NA MOD LSE 

0  0  0  NA POR LSE 

0 0 0  
0 0 0  NA MOD LSE 

0  0  0  NA MOD LSE 

0 0 0  NA MOD LSE 

MST 

WET 

SAT 

SAT 

SAT 

SAT 

SAT 

GEOLIS c o p y r i g h t  (c)  1990, R o y  F. WESTON, Inc. 



Borehole Location Data Roy F. WESTON, Inc. 

BOREHOLE I D  : B6-MW6B 
BEGIN DATE : 01/10/95 

PROJECT NAME: FT. MONMOUTH 
END DATE : 01/10/95 

LOGGER/COMPANY : K, VALENTI 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 0.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #l : 12.0 0 
INTERVAL: 0.00 ft. t o  14.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE D I W T m  #3: 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N. COORDINATE : 0.0000 

E. COORDINATE : 0.0000 

SURVEYED 

35.190 

.... WELL PERMIT.. ( Y ) e s  ( N J o :  N PERMIT # : NJ 29 32602 

. HOLE ABANDONED.. ( Y ) e s  ( N ) o :  N 
.. WELL INSTALLED. (Y) es ( N )  o : Y 

W L L  CLUSTER ..... ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
WELL NEST. ....... ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es ( N )  o : N 
SLUG TESTS .  ............. ( Y )  es ( N )  o: N 
PACKER T E S T S . .  .......... ( Y ) e s  ( N ) o :  N 
PUMPING T E S T S .  .......... ( Y )  es ( N )  o : N 

DEPTH 
0.00 
0.00 

COMMENTS : 
Latitude-North: 40 deg 17' 48.4" 
Longitude-West: 74 deg 04' 43.8" 



Well Completion Summary ROY F. WEST~~V, kc;. 

CLIENT FT, MONMOUTH DRIUING FIRM J . C . ANDERSON 
SIT73 NAME CHARLES WOOD AREA INSPECTOR K. VALENTI 

WELL ID B6 -MW6B 
START DATE 0 1 / 1 0 / 9 5  
COMPLETIONDATE 0 1 / 1 0 / 9 5  

WATER LE VEU 

Protect ive Casin r-#P 

NOTE: WeU Diagram W to S d e  

D R U I N G  SUMMARY 
Driller WELLS REEVE 
M i n g  Fluid WATER 
WeU l jpe  S INGLE CASED SCREENED 

WELL DESIGN CUNSTRUCXZON 

Gasing #I M e t e r :  4 .OO inch 
n p e  : PVC SCH 40 

Stick Up Inner Casing: 2.18 fi. 

Casing Grout: PORTLAND CEMENT 

Seal ope:  BENTON I T E  

Sand Pack l jpe  : #I MOR i E 
Gmin Size : UN I FORM 

Screen Diameter: 4.00 
Type : PVC 

Protective Casing: 2.33 ft. 

Interval: 0.00to 1.00ft. 

Interval: l - o o t o  3 . 0 0 f l  

Interval: 3 .00 to  14.00fE. 
Medtan Diameter: 
I n t e d :  4-00 t o  13.54 ft. 
Slots: 0.010 inches 

@* 
Intend: 0.00 t o  0.00 3. 

WELL DEVELOPMENT 
Date 0 1 / 2 4 / 9 5  
Method Surge Block/Overpumping 

Yield -. 5 gpm hrrged V o h e  2 6 0 gal 

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 

GS = Ground Surface SC = Top Screen = Seal 
EN = Top Seal BS = Bottolll Screen = Sad Pack 

TD = Total Depth = Formation 

Additional Comments: 

Elevadions ate feet above mean sea level 

GEQLfS Copyright (c) 1940, Roy F. UESTW, Inc. 06/20/35 



Borehole Log Roy F. WESTON, Inc. 

SITE NAME : CWGLES WOOD AREA LOGGER : K. VALENTI 
BORING I D  : B6-MW6B DRILLING COMPANY : J . C . ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  

CLASSIFICATION 

'oor ly  graded sand, SP 

'oor l y  graded sand, SP 

9 r y r a  ed sand with 
1Pt: s?-SMd 

9 r y r a  ed sand wi th  lh! s ? - 4  

l a s t l c  s i l t ,  MH 

l a s t i c  s i l t ,  MH 

COLOR 

'ELLOW LT BROW1 

'ELLOW LT BROW1 

LLWSH LT BROW) 

ROWN 

LACK 

LACK 

GEOLIS Copyright Cc) 1990, Roy F. WESTON, Inc. 

i2 
t] 

I 
E 
cn - 

LSI 

S E  

.SE 

.SE 

:RM 

RM 

COMMENTS 

Uncertain i l l ?  Used 
s g:.,e,-A61. oon co ected TOE of s mp?e spoon 

5 Ihc es was t o  sol 1. 

ncer ta in  f i l l ?  2Ii sps 
{ere t o  16.- s wet M i l d  
mange s t a i  ?R . soi t 
Drown towaras got tom. 

lo 2" o f  SPS i s  em as 
tbgve i n t e  v a l  
I nterva 1 &an&. 

iame as above. Top 4" o f  
~ p s  was wet. 

Page: 1 of 2 



Borehole Log Roy F. TON, k c .  

PROJECT : FT. MON'bIoUTH TOTAL DEPTH : 0.00 
S I T E  NAME : CHARLES WOOD ARGA LOGGER : K. VALENTI 
BORING I D  : B6-MW6B D R I L L I N G  COMPANY : J.C. ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : CM]E-55 
EASTING : 0.0000 estimated DATE STARTED : 01/10/95 
ELEVATION : 35 -190 surveyed DATE COMPLETED : 01/10/95 

CLASSIFICATION 

Zlastic s i l t ,  MH 

t last ic  s i l t ,  MH 

COLOR 

BLACK 

aLACK 

EEOLlS Copyright Ccf 1990, R o y  F. UESTON, Em. 

COMMENTS 

Same sps was as above. wet. T o p  4" o f  

TD of b o r e h o l e .  



DATE: 06/20/95 **** R o y  F. WESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID:  USAC2 *** PAGE: 4 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/UELL I D  NUM KUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

06-MU60 1 1 0.00 2.00 SPS 0 MF 100 0 0 0 NON WEL LSE MST 

06-MU60 2 1 2.00 4.00 SPS 0 9 5 5 0 0  YON WEL LSE UE T 

06-MU60 3 1 4.00 6.00 SPS 0 MF 90 10 0 0 NON WEL LSE SAT 

06-MU66 4 1 6.00 8.00 SPS 0 MF 90 10 0 0 NOH UEL LSE SAT 

06-MU6B 5 1 8.00 10.00 SPS 0 5 6 5  30 0 MOD MOD FRM DRY 

06-MU66 6 1 10.00 12.00 SPS 0 2 70 28 0 MOD WEL FRM MST 

66-MU60 7 1 12.00 14.00 SPS 0 0 90 10 0 MOD UEL FRM WET 

GEOLIS C o p y r i g h t  (c)  1990, R o y  F. UESTOK, Inc. 



Borehole Location Data h e .  

BOREHOLE I D  : B7-MW7B 
BEGINDATE : 01/10/95 

PROJECT N M :  FT. MONMOUTH 
END DATE : 01/10/95 

LOGGER/COMPANY : K .  VALENTI 

BOREHOLE COMPLETlD I N  ( < O r v e r b u r d e n  < B r e d r o c k )  : 0 

TOTAL DEPTH : 15.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIRMETER #1: 12 -0 0 
INTERVAL: 0.00 ft. to 15.00 ft. BGS 
METHOD : HSA FLUID r WATER 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTGRVAL: 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME-55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

64.270 

N .  COORDINATE : 0.0000 

E.  COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32604 

.. . HOLE ABANDONED. ( Y )  es (N)  o N 
WELL INSTALLED, . . ( Y )  es (N)  o : Y . ..... WELL CLUSTER ( Y ) e s  ( N ) o :  N No. OF WELLS 0 . WELL NEST ........ ( Y ) e s  ( N ) o :  N Nu. OF WELLS 0 
PUMPS INSTALLED. . ( Y )  es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING . .... BOREHOLE GEOPHYSICS. ( Y )  es (N) o N 
SLUG TESTS.  ............. (Y) es (N) o: N 

........... PACKER TESTS.  ( Y )  es (N) o :  N 
P W I N G  TESTS.  .......... ( Y )  es (N) o : N 

DEPTH 
0.00 
0.00 

COMMENTS : 
Sample B7-SBOI-A01 collected at 1-2' bgs. Sample B7-SB01-A02 
collected at 5-6' bgs. Top of water table -6' bgs. Latitude- 
North: 40 deg 17' 32.5"/~ongitude-west: 74 deg 05' 21.3rr 

;EOLIS Copyright (c) 1990, Ray F. UESTOEI, Inc. 06/20/P5 



Well Completion Summary Roy F. WESTON, Inc. 

CLIENT FT. MONMOUTH D n Z N G  FIRM J . C . ANDERSON 
SITE NAME CHARLES WOOD AREA ZNSPECTOR K. VALENTI 

WELL ID B7-MW7B 
START DATE 01/10/95 
COMPLET7ONDATE 01/10/95 

Protect ive Casin 

NOTE: Well Diagmm not to Scale 

WATER LEVELS 

L)RII;LZNG SUMMARY 
Driller WELLS REEVE 
Drilling Fluid WATER 
Well Qpe SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 6.00 inch 
: PVC SCH 40 

Stick Up Inner Casing: 2.04 ft. 

Casing Grout: PORTLAND CEMENT 

Seal 5pe: BENTON I TE 

Sand Pack Qpe : #I MOR I E 
G~vth Sh? : UN f FORM 

Screen Diameter: 4.00 

Type: PVC 

Z * d :  0.00 t o  15.00 ft. 

mtective Casing: 2.47 js. 

Interval: 0 - o o t o  1.ooft .  

Interval: 1.00 t o  3.00 ft. 

~ntervd: 3.00 to  15.00ft. 

Median Diameter: 
Interval: 5.00 to  14.54js. 

Slotst 0.010 inches 

ft . 
Interval: o.oo to  0.00 8. 

WELL DEVELOPMENT 
Date 01/24/95 
M e w  Surge Block/Overpumping 
Yield 2 g??m Purged Volume 12 2 gal 

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen = Seal 

BN = Top Seal BS = Bottom Screen % $ %  = Sand Pack 
TO = Tota l  Depth = Formation 

Elevadions are feet above mean sea level 

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. 06/20/95 



Borehole Log oy F. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 15.00 

S I T E  NAME : CHARLES WOOD LOGGER : K. VALENTI 

BORING I D  : B7-MW7B DRILLING COMPANY : J.C. ANDERSON 

NORTHING : 0.0000 estimated DRILLING RIG : W - 5 5  

EASTING : 0.0000 estimated DATE STARTED : 01/10/95 

ELEVATION : 64.270 surveyed DATE COMPLETED : 01/10 /95 

CLASSIFICATION 

i l t  with sand, ML 

;i l t  with sand, ML 

'oorly graded sand, SP 

boorly graded sand, SP 

5oorLy graded sand, SP 

Poorly graded sand, SP 

Ro Sample Recovered 

Poorly graded sand, SP 

COLOR 

ROUN 

ELLOU BROUN 

L I V E  

IL IVE GRAY 

-T BROWN 

COMMENTS 

i Ll(uace ta in  3" SPS 9 1 B F ~ B O ~ - ~ I I  from 
i g  t y pac ed si t. 

i 1 Uuncertain. 3" sps 
sed. 

;PS 2" used. Saturated a t  
1' bgs. 

;PS saturated. 

Page: 1 of 2 06/42/95 GEOLlS Copyright (c) 1W, Roy F. WESTON, Inc.  



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 15.00 
SITE NAME : CHARLES WOOD AREA LOGGER : K. VALENTI 
BORING ID : B7-MW7B DRILLING COMPANY : J . C .  ANDERSON 
NORTHlNG : 0.0000 estimated DRILLING RIG : CME-55 
EASTING : 0 .0000 estimated DATE STARTED : 01/10/95 
ELEVATION : 64.270 surveyed DATE COMPLETED : 01/10/95 

CLASSIFICATION 

Poorly graded sand, SP 

Poorly graded sand, SP 

Interval Not Sampled 

COLOR 

LT BROWN 

.T BROUN 

GEOLIS Copyright (c)  1990, Roy F. WESTON, Inc. 

Pi" 

CI] 

W 
iNU 0.0 

INU 0.0 

COMMENTS 

Some L t  or nge banding 
\u r t o  I!' bgs t o  sei de!!f. 

Page: 2 of 2 



DATE: 06/20/95 **** R a y  F .  UESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT I D :  USACZ *** PAGE: 5 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  WUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

LOU POR STF 

LQW NA STF 

NQN MOD LSE 

NON MOD LSE 

NQN MOD LSE 

NA MOD LSE 

NOW MOD LSE 

NA UEL LSE 

DRY 

DRY 

MST 

WET 

SAT 

SAT 

SAT 

SAT 

GEOLXS Copyr ight (c)  1990, Roy F. WESTON, Inc. 



Borehole I;oc&'on Data Roy F. WISTON, Inc. 

BOREHOLE ID : B8-MW8B 
BEGIN DATE : 01/10/95 

PROJECT NAME: FT. MONMOUTH 
END DATE : 01/10/95 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED IN (cO>verburden  cB>edrock)  : 0 

TOT= DEPTH : 15.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIRMETER #1: 12 .2 5 
INTERVAL: 0.00 ft. to 15.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMFTER #2: 
IrnERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTEIilVRL: 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL RIG TYPE : MOBILE B - 5 7  

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

47,040 

N. COORDINATE : 0.0000 

E.  COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32598 

.. HOLE ABANDONED. ( Y )  es (N) o : N 

.. WELL INSTALLED. ( Y )  es (N) o : Y 
.... WELL CLUSTER. ( Y )  es (N) o : N No. OF WELLS : 0 

WELL NEST.. ...... ( Y ) e s  ( N ) o :  N No. OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es (N)  o : .N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING .... BOREHOLE GEOPHYSICS. ( Y )  es (N) o : N 
SLUG TESTS. ........... ,. ( Y )  es (N) o: N 

........... PACKER TESTS. ( Y )  es (N) 0: N 
.......... PUMPING TESTS. ( Y )  es (N) o : N 

COMMENTS : 
Latitude-North: 40 deg 17' 3 5 . 3 "  
Longitude-West: 74 deg 05'  01.4" 

DEPTH 
0.00 
0.00 

GEOLlS Copyright (c) 1990, Roy F. UESTOW, Inc. 



Well Completion Roy F. WESTUN, Inc., 

CLIENT F T .  MONMOUTH DRLCLIZVG FIRM J . C . ANDERSON 
SITE NAME CHARLES WOOD AREA INSPECTOR P .  THOMAS 

WELL ID B8-MW8B 
START DATE 01/10/95 
COMPLETIONDATE 01/10/95 

WATER LEVELS 

NOTE: Well Diagram not to Seale 

DRYLING SUMMARY 
Driller STEVE BURGER 
Brilling Fluid WATER 
Well o p e  SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 4.00 inch 
Tjpe : PVC SCH 40 

Stick Up Inner Casing: I .a6 ft. 

Casing Grout: CEMTIBENT 

Seal Qpe: BENTONITE SLURRY 

Sand Pack Dpe : NO. 1 SAND MOR 1 E 
Grain Size : UN I FORM 

Screen Diameter: ' 4.00 
Ijpe : PVC 

Interval: 0 - o o t o  5.00f t .  

Proteciive Casing: 2.37 st. 

Interval: 0 . 0 0 t o  0.50ft. 

Interval: 0 . 5 0 t o  3.00fl. 

fntervd: 3 . 0 0 t o  15.00fl. 

Median Diameter: 
Interval: 5 . 0 0 t o  14.54ft. 
Slobs: 0.010 inches 

fi* 
Interval: 0 . o o t o  0.00 3. 

WELL DEVELOPMENT 
Date 01/24/95 
Method Surge Blocking/Overpump 
Yield 1-4 gpm Purged Volwne 2 10 g a l  

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen - = Seal 
BN = Top Seat BS = Bottom Screen $cg&$$g = sand pack 

TD = Total Depth = Formation 

Additional Commds: 
Depths are measured below ground surface. 

Elevations are feet above mean sea level 

GEOLIS Copyright Cc) 1990, Roy F. UESTOH, Inc. 06/27/95 



Borehole Log Roy F. WESTUN, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 5 . 0 0  

SITE NAME : CHARLES WOOD AREA LOGGER : P. THOMAS 
BORING ID : B8-MW8B DRILLING COMPANY : J . C . ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : MOBILE 13-57 

CLASSIFICATION 

Sandy s i  L t ,  ML 

Poor ly  graded sand, SP 

Ro Sample Recovered 

Poor ly  graded sand, SP 

9 r y r a  ed sand w i t h  L P ~ !  si l-st 

Ro Sample Recovered 

ti l t y  sand, SM 

30 Sample Recovered 

W l t y  sand, SM 

l o  Sample Recovered 

in te rva l  Not Sampled 

COLOR 

BROUN 

YELLOW BROWN 

YELLOW BROUN 

YELLOW BROWN 

(ELLOW BROUN 

[ELLOW BROWN 

- 
x 
E 
b 

I 
E-c m - 

SF1 

LSE 

LSE 

LSE 

, SE 

-5% 

- 
P e rl 

Z 
Z - 

MS 

MS 

MS 

WE 

S A 

SA' 

COMMENTS 

Same u n i t  as above. 

Sat -5' bgs. I r o n  (Fe) 
~ t a i  ,a&i e E&SBO.F-A@ z n&s h r  ghout. 

GEOLIS Copyright (c) 1990, Roy F. IJESTON, Inc. Page: 1 of 2 



Borehole Log Roy F. WLeSTON, IIEC. 

TOTAL DEPTH : 15.00 
SITE NAME : C W E S  WOOD LOGGER : P. THor@G 
BORING I D  : B8-MW8B DRILLING COMPANY : J.C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : MOBILE B-57 

DATE STARTED 

CLASSIFICATION 

I n t e r v a l  Not Sampled 

flo Sample Recovered 

I n t e r v a l  Not Sampled 

COLOR 

YELLOU BROWN 

GEOLIS Copyright (c) 1990, Roy F. UESTOFI, Inc. 

E "  ""I H p: 

W 

I on ( e) s ta ine 
&ou&out - da$ ?iZE 
minerals throug out spoon 

Ru we?[ red a t  1s. ' t e  6 g s .  va l  Set 

TD= 5'  bgs. 

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. UESTON, Int. LITHOLOGICAL DATA FOR - CLIENT ID: USACZ *** PAGE: 6 

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUH (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

SPS 

SPS 

NS 

30 5 25 NON POR SFT 

5 0 0 NA UEL LSE 

0 0 0 
5 0 0  NA UEL LSE 

10 0 0 MA MOD LSE 

0 0 0  
15 0 0 NA MOO LSE 

0 0 0  
15 0 0 HA MOD LSE 

0 0 0  
0 0 0  

15 0 0 NA MOD LSE 

0 0 0 
0 0 0  

MST 

MST 

MST 

WET 

SAT 

SAT 

SAT 

GEOLIS Copyright (c)  1990, R o y  F. UESTON, Inc. 



Borehole Location Data Roy Fa WESTON, IIC. 

BOREHOLE I D  : B9 -MW9B PROJECT NAME: FT, MO~OUTH 
BEGIN DATE : 01/23/95 ElVD DATE : 01/23/95 

LOGGER/COMPANY : K .  VALENTI 

BOIUHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 0.0 0 DEPTH TO BEDROCK : 0.0 0 

BO-HOLE DIAMETER # I :  12.00 
INTERVAL: 0.00 ft. t o  15.00 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
IMTERVAL: 
METHOD : FLUID : 

BOREHOLE DIAiW3TEX #3: 
INTEXVAL ; 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
D R I L L  R I G  TYPE : ATV 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

43.130 

I N .  COORDINATE : 0.0000 

WELL PERMIT. .  .... ( Y ) e s  ( N ) o :  N P W I T  # : NJ 29 32603 

.. HOLE ABANDONED. ( Y )  es (N) o : N 

.. WELL INSTALLED. ( Y )  es ( N )  o : Y 
WELL CLUSTER ..... ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
WELL NEST. .  ...... ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
PUMPS INSTALLED. . (Y) es ( N )  o : N TYPE DEPTH 

PURGE : 0.00 
SAMPLE : 0.00 

BOREHOLE T E S T I N G  
BOREHOLE GEOPHYSICS. .... ( Y )  es ( N )  o : N 
SLUG T E S T S .  ............. ( Y )  es ( N )  o : N 
PACKER T E S T S .  ........... ( Y )  es ( N )  o : N 
PUMPING T E S T S .  .......... ( Y )  es (N) o : N 

C O ~ S  : 
Water @5'-4" Sampled at 61t-12v1 B9-SBOl/B9-SBOl-A01 MS/MSD 
and 4' to 5'4" B9-SBOl-A02/B9-SB01-002 Dup. Latitude-North: 
40 deg 17' 55.3"/Longitude-West: 74 deg 04' 54.5". 

I 

GEOLIS Copyright Cc) 1990, Roy F. WESTOII, Inc. 06/20/95 



Well Completion Summary Roy F. WESTON, Inc. 

CLIENT FT. MONMOUTH DRLLLING FIRM J .  C . ANDERSON 
SZTR NAME CHARLES WOOD AREA INSPECTOR K. VALENTI 

WELL ID B9 -MW9B 
START DATE 01/23/95 
COMPLETIONDATE 01/23/95 

WATER LEVELS 

NOTE: Well Diagram not to Scale 

DRILLING SUMMARY 
Driller STEVE BURGER 
Drilling Huid WATER 
Well I)tpe SINGLE CASED SCREENED 

WELL, DESIGN CONSTRUCTION 

Casing #I m e t e r :  4 .Oo inch 
o p e :  PVC SCH 40 

Stick Up Inner Casing: 2-38 ft. 

Seal ljpe: BENTONITE 

Sand Pack o p e  : #I MORIE 
Grain Size : UN I FORM 

Screen Diameter: 4.00 

o p e  : pvc 

htect ive  Casing: 2.52 ft. 

Interval: O A O t o  1.OOfr. 

Zntend: 1.00 to  3 .00 f t .  

Interval: 3 . 0 0 t o  15.00ft. 

Median Diameter: 
Interval: 5.00 to  14.54ft. 

Slots: 0.010 inches 

fr 
Interval: 0.oo to  0.00 ft. 

WELL DEVELOPMENT 
Date 01/25/95 
Method Surge Blocking/Bailing 

Yield 9Pm Purged Volume 2 9 0 gal 

COMMENTS 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surface SC = Top Screen .I = Seal 
BN = Top Seal BS = Bottom Screen &$@@at = Sand pack 

TD = Total Depth = Formation 

Add&& Comments: 

-- 

Elevations are feet above mean sea level 

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. 06/20/95 



Borehole Log Roy F. 

PROJECT : FT. MONMoUTH TOTAL DEPTH : 0.00 
S I T E  NAME : CHARLES WOOD AREA LOGGER : K. VALEmI 
BORING I D  : B9-MWSB DRILL ING COMPANY : J. C . ANDERSON 
NORTHING : 0.0000 estimated DRILLING R I G  : ATV 
EASTING : 0.0000 estimated DATE STARTED : 01/23/95 
ELEVATION : 43.130 surveyed DATECOMPLETED : 01/23/95 

CLASSIFICATION 

S i l t y  sand w i t h  g r a v e l ,  SF 

p r y r a  ed sand w i t h  
i l ~ t :  SB-SMd 

) o o r l y  g r a d e d  sand,  SP 

zlty sand, SM 

i i l t y  sand, SM 

x a s t i c  s i l t ,  MH 

xast ic  s i l t ,  MH 

COLOR 

lROWN 

IL IVE  BROWN 

OREST GRN-ERN 

REENISH BROWN 

REEN BROWN 

K BROWN-BLACK 

K GRAY-BLACK 

E " 
E 
cO - 

SF1 

SF1 

SFT 

SFT 

SFT 

'RM 

SFT 

F i l l  i ron.stain!ng 3" s s u s e d  thr&ighoz Hea 

SPS. 

e a v y  i r o n  s t a i n i n g  
t h r o  ~ ~ ~ ~ ~ - ~ ~ i S & A O Z /  g o u  SP (31' sps). 

- 2" SPS t o  TD of f L I t  SPS s t u r a t d  L e s s  
:ands /de t! o r g  , 'on 
[Fe)  L n d y n g ' t h r o u g K o u t .  

06 /02/95 GEOt IS C o p y r i g h t  ( c )  1990, R o y  F. WESTON, Inc. Page: 1 of 2 



Borehole Log Roy I;: WESTON, Znc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 0.00 
S I T E  NAME : CHARLES WOOD AREA LOGGER : K. VALENTI 
BORING I D  : B9-MWgB DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated DRILLING RIG : A m  
EASTING : 0.0000 estimated DATE STARTED : 01/23/95 
ELEVATION : 43 .13 0 surveyed DATE COMPLETED : 01/23/95 

CLASSIFICATION 

: b a s t i c  s i l t ,  MU 

l a s t i c  s i l t ,  MH 

n t e r v a l  N o t  Sampled 

COLOR 

)K GRAY-BLACK 

)K GRAY TO BLK 

COMMENTS 

\u ref a i ~ F e r v a L  TD bf S e t  

j o r e h o  e 5; b g s .  

GEOLIS C o p y r i g h t  Cc) 1990, Roy F. UESTON, Inc. Page: 2 of 2 



DATE: 06 /20 /95  **** R o y  F. UESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 7 

BOREHOLE SNP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NS 

NON POR SFT 

NON MW SFT 

NON UEL SFT 

LOU MOD SFT 

LOU MOD SFT 

MOD WEL FRM 

MOD UEL SFT 

MOD UEL FRM 

MST 

WET 

WET 

VET 

SAT 

WET 

VET 

WET 

GEOLIS C o p y r i g h t  (c) 1990, R o y  F. UESTObl, I n c .  



Borehole bcafion Data Roy F. W S T O N ,  Inc. 

BOREHOLE I D  : BlOMWlOB 
BEGIN DATE : 01/10/95 

PROJECT N-: FT. MONMOUTH 
END DATE : 01/10/95 

LoGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  < B > e d r o c k )  : 0 

TOTAL DEPTH : 14.50 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 12 .25 
INTERVAL: 0.00 ft. to 14.50 ft. BGS 
METHOD : HSA FLUID : WATER 

BOREHOLE DIAMETEX #2: 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3 : 
I N T E R V X :  
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : STEVE BURGER 
D R I L L  R I G  TYPE : MOBILE B-57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N. COORDINATE : 0.0000 

WELL PERMIT. .  .... ( Y ) e s  ( N ) o :  N PERMIT # : N J  29 32605 

.. HOLE ABANDONED. ( Y )  es ( N )  o : N 
WELL I N S T A L L  ED... ( Y l e s  ( N ) o :  Y 
WELL CLUSTER. .... ( Y )  es ( N )  o: N N o .  OF WELLS : 0 

........ WELL NEST ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es ( N )  o : N TYPE DEPTH 

PURGE : 0.00 
SAMPLE : 0.00 

BOREHOLE T E S T I N G  
.... BOREHOLE GEOPHYSICS. (Y) es ( N )  o: N 

SLUG T E S T S .  ............. (Y) es ( N )  o: N 
PACKGR T E S T S . .  .......... ( Y ) e s  ( N o :  N 
PUMPING T E S T S .  .......... (Y)  es ( N )  o : N 

C O ~ S  : 

~atitude-North: 40 deg 17' 52.0" 
Longitude-West: 74 deg 05'  16.0" 

iEOLIS Copyright ( c )  1990, Roy F.  UESTON, Inc. 06/20/95 



Well Completion Summary Roy I;". WES Ine. 

CLIENT FT. MONMOUTH DRILLING FIRM J. C . ANDERSON 
SImNAME CHARLES WOOD AREA INSPECTOR P. THOMAS 

WELL ID BlOMWlOB 
START DATE 01/10/95 
CoMPLElYON DATE 0 1 / 10 / 9 5 

WATER LEVELS 
4.36 FT (TOC) ON 01/24/95 

Protect ive Casin 

NOTE: Well Diagram not to Scale 

DRILLING SUMMARY 
M l e r  STEVE BURGER 
M i n g  Fluid WATER 
weu Type SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCITON 

Casing #I DMmeter: 4.00 imh ~nterval: 0 . 0 0 t o  4.50ft. 

m e  : 

Stick Up Inner Casing: I .78 . Protective Casing: 2.07 ft. 

Casing Grout: CEMT/BENT Intend: 0 . 0 0 t o  0 . 5 0 8 .  

seal ripe: BENTONITE SLURRY Interval: 0.50 to  3 . 0 0 8 .  

,!$andpack o p e :  NO. 1 MORIE hWVd: 3-00 t o  14.50 fl. 
Grain Size : UN I FORM Median Diametec 

Screen Diameter: 4.00 hl&?rval: & . s o t o  14.048. 
Type : PVC Slots: 0.010 inches 

Backf l  Tjpe : I n t e d :  0.00to 0.00 3. 

WELL DEVELOPMENT 
Date 01/24/95 
M d M  Surge/Overpumping 

Yield 0-5 gpm Purged Volume 4 6 9 gal 

COMMENrn 
TC = Top o f  Casing SP = Top Sand Pack = Grout 
GS = Ground Surfece SC = Top Screen = Seal 
B# = Top Seal BS = Bottom Screen g&$!@$ = sand pack 

TD = Tota l  Depth = Formation 

Additional Comn€ents: 
Depths are measured below ground surface. Well developed fo r  

approximately 2 hours. 

EleWiupc~ are feet dove mean sea level 

GEQLIS Copyright (c)  1990, Roy F. WESTON, Inc. 06/20/95 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH 
S I T E  NAME : CHARLES WOOD ARl3.A 

BORING I D  : BlOMWlOB 
NORTHING : 0.0000 estimated 
EASTING : 0.0000 estimated 
ELEVATION : 51.360 surveyed 

TOTAL DEPTH : 14 .50 
LOGGER : P. THOMAS 
DRILLING COMPANY : J. C .  AND$RSON 
DRILLING R I G  : MOBILE B-57 
DATE STARTED : 01/10/95 
DATECOMPLETED : 01/10/95 

CLASSIFICATION 

Sandy s i l t ,  ML 

S i l t y  sand, St4 

Lo Sample Recovered 

S i l t y  sand, SM 

S i l t y  sand, SM 

: i l t y  sand, SM 

;I Lty sand, SM 

io  Sample Recovered 

L l l t y  sand, SM 

lo Sample Recovered 

ri 1 t y  sand, SM 

COLOR 

BROWN 

OLIVE BROWN 

FE BRNIYLW BRN 

FE BRN/YLW BRN 

;RAY 

COMMENTS 

Topsoil; col lected sampte 

Colt cted sample 1-2' bgs 
T +3 AL BF~-s&i-dSY 

F i l l ?  Collected 
TCL+~O/TAL/CN 

F i l l ?  Sat -4.5' bgs. 

F i l l ?  Fines do nward 
Shar textere, contact m-f . !ue to'sand 

V .  micaeous 

i .  m i  caceous. 

; l igh t ly  Coarser than 
)revlous interval. 

06/02/95 GEOLIS Copyright Cc) 1990, Roy F. WESTON, Inc. Page: 1 of 2 



Borehob Log Roy I;: WESTUN, In@. 

[PROJECT : FT. MomOu'I"H TOTAL DEPTH : 14.50 
S ITE  NAME : CHARLES WOOD AREA LOGGER : P. THOMAS 
BORING I D  : B l O M W l O B  DRI  L L l  NG COMPANY : J . C . ANDERSON 
NORTHING : 0.0000 estimated DRILLING R IG  : MOBILE B-57 
EASTING : 0.0000 estimated DATE STARTED : 01/10/95 
ELEVATION : 51.360 surveyed DATE COMPLETED : 01/10/95 

CLASSIFICATION 

Sil ty sand,  SM 

30 Samp le  R e c o v e r e d  

:i Lty sand, SM 

l o  Samp le  R e c o v e r e d  

l o  Samp le  R e c o v e r e d  

COLOR 

;RAY 

GEOLIS C o p y r i g h t  (c) 1990, R o y  F. WESTON, Inc. Page: 2 sf 2 

COMMENTS 

Slightly C o a r s e r  t h a n  
w e v i o u s  i n t e r v a l .  

ru r e d  'nt r v  1 S e t  
reef a t  14-51 Egi. 



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. WESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID:  USACZ *** PAGE: 3 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/ U E L L I D  NUM NUM (FTBGS)  METHOD GRAVECPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

BlOMUlOB 

B 1 OMUI OB 

BIOMWIOB 

BlOMu10B 

BIOMU'IOB 

B I W t O B  

BlOMUlOB 

B ~ O M U I O B  

BlOMu'lOB 

BlOMUlOB 

BlOt4UlOB 

B lOMUl  OB 

I BlOMWlOB 

B l  OMWl OB 

BlOMUlOB 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NON MOD SFT 

NON MOD SFT 

NON MOD LSE 

NON MOD SFT 

NON MOD SFT 

NON MOD SFT 

NON MOD SFT 

NON MOD SFT 

NON MOD SFT 

MST 

MST 

WET 

SAT 

SAT 

SAT 

SAT 

SAT 

SAT 

GEOLIS Copyright (c) 1990,  R o y  F. UESTON, I n c .  
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Borehole Location Data Roy F. WESTON, d m .  

BOREHOLE ID : CW4-SB1 PROJECT NAME: FT. M O W U T H  
BEGIN DATE : 12/21/94 END DATE : 12/21/94 

LOGGER/COMPANY : K .  VALENTI 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 8.0 0 DEPTH TO BEDROCK : 0.0  0 

BOREHOLE DIAMETER #l : 8 .0  0 
INTERVAL: 0 . 0 0  ft. to 8.00 ft. BGS 
METHOD : HSA FLUID : A I R  

BOREHOLE DIAMETER #2: 
INTERVAT; : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3 : 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J. C .  ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0 . 0 0 0  

N. COORDINATE : 0 . 0 0 0 0  

FI. COORDINATE : 0 .0000  

WELL PERMIT... ,.. ( Y ) e s  ( N ) o :  N PERMIT # : 

VOLE ARANDONED... ( Y ) e s  ( N ) o :  Y 
WELL INSTALLED. .. ( Y )  es (N)  o : N 
WELL CLUSTER. .... (Y) es (N)  o: N No.  OF WELLS : 0 
WELL NEST. ....... ( Y )  es (N)  o: N No.  OF WELLS .- 0 
PUMPS INSTALLED. . ( Y )  es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

SOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. (Y) es (N)  o: N 

SLUG TESTS .............. ( Y )  es (N)  o : N 
........... PAC= TESTS. ( Y )  es (N)  o : N 

PUMPING TESTS. .......... (Y) es  (N) o : N 

SURVEYED 

DEPTH 
0 . 0 0  
0 . 0 0  

Upon completion borehole was abandoned by grouting from TD 
to ground surface. 

GEOLIS Copyright (c) 1990, Roy F. UESTON, Inc. 06/20/95 



Borehole Log Roy F. W S T O N ,  Inc. 

PROJECT : FT. MONMOUTH 
SITE NAME : CHARLES WOOD AREA 4 

BORING ID : CW4-SB1 
NORTHING : 0 . 0 0 0 0  e s t i m a t e d  

EASTING : 0 . 0 0 0 0  est imated 
ELEVATION : 0 . 0 0 0  e s t i m a t e d  

TOTAL DEPTH : 8 . 0 0  

LOGGER : K. VALENTI 
DRILL I NG COMPANY : J . C . ANDERSON 
DRILLING R I G  : m - 5 5  
DATE STARTED : 12/21/94 
DATECOMPLETED : 12/21/94 

CLASSIFICATION 

S i l t y  sand, SM 

5oorly graded sand, SP 

$0 Sample Recovered 

boorly graded sand, SP 

j i l t y  sand, SM 

To Sample Recovered 

'oorly graded sand, SP 

lo Sample Recovered 

'oor ly  graded sand, SP 

lo Sample Recovered 

COLOR 

3ROWN 

.T BROWN 

FOREST GREEN 

)K BRN - BLACK 

;REEN 

;REEN 

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. 

x 
S 
Z; w 
E-c 
cn - 

SF1 

LSt 

LSt 

SF1 

SF1 

.SE 

H 

iNU 3.0 

4NU 0.0 

{NU 1.0 

lNU 1.0 

INU 1.0 

INU 0.0 

F i l l ( ? )  M i l d  i r o n  (Fe 
s a ~ n i n g  i n  Lower por$ion 
or SPS. 

F i l  (71 Bottom 2" of  SPS 
SOT & . i n  spoon are wet. 

Page: 1 of 1 



DATE: 06/20/95 **** R o y  F .  WESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID:  USAC2 *** PAGE: 16 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUN NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PC1 PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SP S 

50 0  0  NON POR SFT MST 

5 0 0  NON MOO LSE MST 

0 0 0  
5 0 0  WON UEL LSE MST 

40 0  0  LOW WEL SFT MST 

0 0 0  
5 0 0  LOU MOD SFT MST 

0 0 0  
5 0 0  LOW MOD LSE WET 

0 0 0  

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. WESTON, Inc. 



Borehole Location Data Roy P. WESTON, Inc. 

BOREHOLE I D  : CW5-SBl 
BEGIN DATE : 12/20/94 

PROJECT NAME: FT . MONMOUTK 
END DATE : 12/20/94 

I 
LOGGER/COMPAA?Y : K .  VALENTE 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  < B > e d r o c k )  : 0 

TOTAL DEPTH : 8.0 0 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #1: 8 -0 0 
INTERVAL: 0.00 ft. t o  8.00 ft, BGS 
METHOD : HSA 

BOREHOLE DIAMETEIR #2: 
INTERVAL : 
METHOD : 

BOREHOLE DIAMETER #3: 
INTERVAL : 
METHOD : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N.  COORDINATE : 0.0000 

E.  COORDINATE : 0 a 0000 

WELL PERMIT..  .... ( Y ) e s  ( N ) o :  N PERMIT # : 

HOLE ABANDONED. .. ( Y )  es ( N )  o : Y 
WELL INSTALLED. .. ( Y )  es ( N )  o : N 

FLUID : AIR 

FLUID : 

FLUID : 

WELL CLUSTER. .... ( Y )  es ( N )  o : N NO. OF WELLS : 0 
WELL NEST. .  ...... ( Y ) e s  ( N ) o :  N N o .  OF WELLS : 0 
PUMPS X N S T U L E D  . . (Y) es ( N )  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es ( N )  o : N 

SLUG T E S T S .  ............. ( Y )  es ( N )  o: N 
.......... PACHER T E S T S . .  ( Y ) e s  ( N ) o :  N 
.......... PUMPING T E S T S .  (Y) es ( N )  o : N 

SURVEYED 

COMMENTS : 
Upon completion borehole was abandoned by grouting from TD 
to ground surface. 

DEPTH 
0.00 
0.00 

GEOLIS Copyright Cc) 1990, Roy F .  WESTON, Inc .  06/20/95 



LOGGER : K. V W N T E  
DRILLING COMPANY : J. C.  ANDERSON 

CLASSIFICATION 

S i l t y  sand, SM 

No Sample Recovered 

S i l t y  sand with gravel, SR 

e - r a  ed sand wlth 
i rA ie?,  !Ju 
No Sample Recovered 

e - r a  ed sand with :r:Li', & 

k i  Lty sand wi th  gravel, SA 

+oor ly  graded sand, SP 

COLOR 

BROUN 

GRAY BROWN 

YELLOW-BROUN 

YELLOUISN BROW 

IK BROUN 

SREENISH GRAY 

GEOLIS Copyright (c) 1990, Roy F. UESTW, Inc. 

E 
23 

B 
E+ 
(0 - 

LSI 

LSE 

LSE 

LSE 

FRM 

LSE 

E 23 
H P: 
R E W  

CO P: 
W 

HNU 0.0 

{NU 0.0 

INU 0.0 

INU 0.0 

NU 0.0 

NU 0.0 

COMMENTS 

F i l l .  Gray 
sand, some 

brown s i l t y  
rnedim gravels 

d i m  t o  
~ 2 k e s ~ Z + 7 E .  some 
ragmen s o quartzite. 

Same l i thp togy  a 
~ r e v i  ous i ntervaf  . 

5" ~pted .  SPS Yll sed d Mp s i t 7  t l e s  z?$~, 
di th o r  n ics  a t  
lgs. Co?fected sol [ sanp 

PS us d C lec d !:it s a m p f e . ~ ~ 8 ! - ~ ~ 6 7 - ~ 0 ~  



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. UESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT I D :  USAC2 *** PAGE: 17 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING 

,!WELL I D  NUM NUM (FT BGS) METHOD 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

0 0 NON POR LSE MST 

0 0 

0 0 NON MOD LSE MST 

0 0 YON POR LSE MST 

0 0 

0 0 NON POR LSE MST 

5 0 LOU POR FRM MST 

0 0 NON MOD LSE SAT 

GEOLIS C o p y r i g h t  (c)  1990, R o y  F. UESTON, Inc. 



Borehole Location Data Roy F. WESTON, h e .  

BOREHOLE I D  : CW5-SB2 PROJECT NAME: FT. MONMOUTH 
BEGIN DATE : 12/20/94 END DATE : 12/20/94 

LoGGER/COMPANY : K. VALENTE 

BOREHOLE COMPLETED IN (cO>verburden cB>edrock) : 0 

TOTAL DEPTH : 6 -0 0 DEPTH TO BEDROCK : 0.0 0 

BOREH0I;lg DIAMETER #1: 8.0 0 
INTmVAL: 0.00 ft. to 6.00 ft. BGS 
METHOD : HSA FLUID : AIR 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
IrnERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N. COORDINATE : 0.0000 

5. COORDINATE : 0.0000 

SURVEYED 

VELL PERMIT ...... (Y)es (N)o: N PERMIT # : 

.. YOLE AEWVDONED. (Y) es (N) o : Y 
VELL INSTALLED - . . (Y) es (N) o : N 
iELL CLUSTER. .... (Y) es (N) o : N No. OF WELLS : 0 
VELL NEST. ....... (Y) es (N) o : N No. OF WELLS : 0 
?UMPS INSTALLED. . (Y) es (N) o : N TYPE 

PURGE : 
SAMPLE : 

30REHOLE TESTING 
BORh?HOLE GEOPHYSICS. .... (Y) es (N) o : N 
SLUG TESTS, ............. (Y) es (N) o : N 
PACKER TESTS. ........... (Y) es (N) o : N 
PUMPING TESTS. .......... (Y) es (N) o : N 

Upon completion the borehole was abandoned by grouting from 
TD to ground surface. 

DEPTH 
0.00 
0.00 



Borehole Log Roy F. WESTON, Inc. 

PROJECT : FT. MONMOUTH 
SITE NAME : C H m E S  WOOD AREA 5 
BORING ID : CW5-SB2 
NORTHING : 0 . 0 0 0 0  e s t i m a t e d  

EASTING : 0 . 0 0 0 0  es t ima ted  
ELEVATION : 0 . 0 0 0  e s t i m a t e d  

TOTAL DEPTH : 6 . 0 0  

LOGGER : K. VALENTE 
DRILLING COMPANY : J. C . ANDERSON 
DRILLING R I G  : u%E-55 
DATE STARTED : 1 2 / 2 0 / 9 4  

DATE COMPLETED : 1 2 / 2 0 / 9 4  

CLASSIFICATION 

Sandy s i l t ,  ML 

R L t y  sand, SM 
$0 Sample Recovered 

;I Lty sand, SM 

10 Sample Recovered 

k l l t y  sand, SM 

x a s t ~ c  s i l t ,  MH 
h l t y  sand, SM 

COLOR 

;RAY BROWN 

)K GRAY - BROh 

)K BROWN 

IK BROWN BLACK 
iREENISH GRAY 

GEOLIS Copyright (c)  1990, Roy F. WESTON, Inc. 

E 
b 

I 
E 
cn - 

FRP 

SF1 

SFT 

SFT 

SFT 
LSE 

H 

{NU 0.0 

INU 0.0 

INU 0.0 

INU 0.0 

1NU 0.0 
INU 0.0 

Page: 1 of 1 

F i l l .  . lop 4" con i s t s  of 
t o  so l  Minor cvay 
coktent : 

1 ome sub-rounded t o  
ragmented quartz sands. 

F i l l  Sa d s i l t  3 o 4 
31 e c k  o? grpken. r i cCs 
(red-orange i n  cotor).  

F i l l .  S i l t  w/some clay. 
'0 ec d sample CW 5 -  dh-~bj w t e r  a 8 
39s. TD of L r e h o f e  &gs 



DATE: 0 6 / 2 0 / 9 5  **** R o y  F. UESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 1 8  

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

25 60 10 0 L W  POR FRM MST 

8 5  15 0 0 NON MOD SFT MST 

0 0 0 0  

75 2 0  0 0 LOW MOD SFT MST 

0 0 0 0  

45 5 0  0 0 NON MOO SFT MST 

0 65 35 0 MOD WEL SFT MST 

85 1 5  0 0 NON UEL LSE SAT 

GEOLlS C o p y r i g h t  (c)  1990, R o y  F. WESTOH, Inc. 



Borehole Location D& Roy E: WESTUN, Inc. 

BOREHOLE I D  : CW7-SB1 
BEGIN DATE : 12/21/94 

PROJECT NAME: FT. MONMOUTH 
END DATE : 12/21/94 

LOGGER/COMPANY : P. THOMAS 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 14.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 8 .2  5 
INTERVAL: 0.00 ft. to 12.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2 : 3.0 0 
INTERVAL: 12.00 ft. to 14.00 ft. BGS 
METHOD : SPLIT SPOON SAMPLER FLUID : NONE 

BORli'HOLE DIAMETER #3: 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL RIG TYPE : MOBILE B-57 

ESTINATED 
SURFACE 
ELEVATION : 0.000 

E .  COORDINATE : 0.0000 

.... VELL PERMIT.. ( Y ) e s  ( N ) o :  N PERMIT # : 

. W E  ABANDONEID.. ( Y ) e s  ( N ) o :  Y 
&ELL I N S T A L L W .  . , ( Y )  es (N) 0 : N 
m & L  CLUSTER,. ... ( Y ) e s  ( N ) o :  N N o .  OF WELLS : o 
~ L L  NEST. ....... ( Y )  es (N)  o : N N o .  OF WELLS : 0 
PUMPS INSTALLED. . ( Y )  es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

SOREHOLE TESTTNG 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N) o: N 
SLUG TESTS.  ............. (Y) es (N)  o : N 
PACKER TESTS. ........... (Y) es (N)  o: N 
PUMPING TESTS.  .......... ( Y )  es ( N )  o : N 

Upon completion borehole was grouted with portland cement 
and bentonite from TD to ground surface. 

DEPTH 
0.00 
0.00 

- 

GEOLIS Copyright (c)  1990, Roy F. UESTON, Inc. 06/20/95 



Borehole Log jrON, Inc. 

PROJECT : FT. MONMOTJTH TOTAL DEPTH : 1 4 . 0 0  
SITE NAME : CHARLES WOOD AREA 7 LOGGER : P. THOMAS 
BORING I D  : CW7-SB1 DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : MOBILE B-57 
EASTlNG : 0 . 0 0 0 0  estimated DATE STARTED : 1 2 / 2 1 / 9 4  
ELEVATION : 0 . 0 0 0  estimated DATECOMPLETED : 1 2 / 2 1 / 9 4  

CLASSIFICATION 

Sandy s i l t ,  ML 

S i l t y  sand, SM 

30 Sample Recovered 

J i l t y  sand, SM 

lo Sample Recovered 

'oorly graded sand, SP 

'oorly graded sand, SP 

Q r y r a  ed sand w i t h  T P t j  sB-sMd 

COLOR 

BROWN 

BROWN ORANGE 

IROUN 

ILIVE BROWN 

LIVE BROWN 

LIVE BROWN 

- 
E 
b 

Z1 
m - 

SF' 

SF' 

5f1 

5f7 

SE 

SE 

SE 

H 

INU 25.9 

INU 29.0 

NU 25.2 

NU 5.2 

IU 0.8 

IU 0.0 

'U 0.1 

COMMENTS 

e stained laminae. 

Page: 1 of 2 



Borehole Log 

PROJECT : FT. MONMOUTH TOTAL DEPTH 

S I T E  NAME : CHARLES WOOD AREA 7 LOGGER 

BORING I D  : CW7-SB1 D R I L L I N G  COMPANY : 

NORTHING : 0.0000 estimated D R I L L I N G  R I G  

EASTING : 0 .0000  estimated DATE STARTED 

ELEVATION : 0.000 estimated DATE COMPLETED : 

Roy F. WESTON, Inc. 

14 . O O  

P. THOMAS 
J.C. ANDERSON 
MOBILE B-57 
12/21/94 

12/21/94 

CLASSIFICATION 

PQ r l y  raded sand w i t h  
s ~ t t ,  S&SM 

s o o r L y  graded sand, SP 

COLOR 

) L I V E  EROUN 

GEOLIS C o p y r i g h t  (c )  1 9 9 0 ,  Roy F. WESTON, Inc. 

h E 
cll 

3 
INU 0 . 1  

NU 0 . 0  

COMMENTS 

e s t a '  e m i  ae, sat 
r o m  -44.5'-\91 6gs. 

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. WESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT I D :  USACZ *** PAGE: 20 

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) M T H O D  GRAVELPCT. SAND PCT PC1 PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SP S 

SPS 

SPS 

SPS 

SPS 

SPS 

0 MF 40 30 0 30 
F 5 MF 60 35 0 0 

0 0 0 0 0 
0 MF 50 35 15 0 
0 0 0 0 0  
0 MF 75 20 5 0 
0 0 0 0 0 
0 MFC 95 5 0 0 
0 MF 9 5 5 0 0  
0 MF 90 10 0 0 
0 MF 9 5 5 0 0  

NON POR 

NA MOO 

LOU WEL 

NON WEL 

HA MOD 
NA MOD 

NA MOD 

NA MOD 

SFT 

SFT 

SFT 

S F 1  

LSE 

LSE 

LSE 

LSE 

MST 

MST 

MST 

VET 

MST 

MST 

MST 

WET 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. WESTOM, I n c .  



Borehole Locution Data Roy F. WESTON, Inc. 

BOREHOLE I D  : CW7-SB2 
BEGIN DATE : 12/21/94 

PROJECT N W :  FT. MONMOUTH 
END DATE : 12/21/94 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOT= DEPTH : 14.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #1: 0.2 5 
INTEBViZL: 0.00 ft. t o  12.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETEX #2 : 3 .0 0 
INTERVAL: 12.00 ft. to 14.00 ft. BGS 
METHOD : SPLIT SPOON FLUID : NONE 

BOREHOLE DIAMl3TER #3 : 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : STEVE BURGER 
DRILL RIG TYPE : MOBILE B57 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N .  COORDINATE : 0.0000 

E.  COORDINATE : 0.0000 

WELL PERMIT. ..... ( Y ) e s  ( N ) o :  N PERMIT # : 

... HOLE ABANDONEI) ( Y )  es (N)  o : Y 
.. WELL INSTALLED. ( Y )  es (N)  o : N 

WELL CLUSTER ..... ( Y ) e s  ( N ) o :  N NO. OF WELLS : 0 
WELL NEST ........ ( Y ) e s  ( N l o :  N No.  OF WELLS : 0 
PUMPS INSTRL,LED, . (Y) es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... (Y) es (N) o: N 
SLUG TESTS. ............. ( Y )  es (N) o : N 
PACKER TESTS.  ........... ( Y )  es (N)  or N 
PUMPING TESTS ........... (Y) es (N)  o : N 

Upon completion borehole was abandoned by grouting from TD 
to ground surface. 

DEPTH 
0.00 
0.00 

GEOLIS Copyright (c) 1990, Roy F. KSTON, Inc. 



Borehole Log 

LOGGER : P. !I'HOM?S 
BORING I D  : CW7-SB2 DRILLING COMPANY : J . C . ANDERSON 

CLASSIFICATION 

S i l t y  sand, SM 

S i l t y  sand, SM 

Ro Sample Recovered 

S i l t y  sand, SM 

S i l t y  sand, SM 

: i l t y  sand, SM 

i o  Sample Recovered 

;I t t y  sand, SM 

lo Sample Recovered 
'oorly graded sand, SP 

lo Sample Recovered 

'oo r l y  graded sand, SP 

p r y r a  ed sand w i th  IT,,' s i b #  

COLOR 

BROWN 

RED YELLOW BRI 

ILIVE/FE BROWN 

LIVE BROWN 

LIVE BROWN 

IVM 0.5 

IVM 0.5 

COMMENTS 

Topsoi 1 

on (Fe) colored i t h  
Irrye t o  b r o w  s a d  
am1 nae. 

Page: 1 of 2 GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. 



Borehole Lug Roy F. WESTON, Inc. 

PROJECT : FT. MONMoUTH TOTAL DEPTH : 1 4 . 0 0  
S I T E  NAME : CHARLES WOOD AREA 7 LOGGER : P. THOMAS 
B O R l N G I D  : CW7-SB2 DRILLING COMPANY : J.C. ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : MOBILE B57 
EASTING : 0.0000 estimated DATE STARTED : 12 /21 /94  
ELEVATION : 0 .000  estimated DATE COMPLETED : 12/21/94 

CLASSIFICATION 

'Q r l y  raded sand with 
; ~ ? t ,  S%SM 

'oorly graded sand, SP 

COLOR 

IL lVE BROUN 

ILIVE BROWN 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. UESTON, Inc. 

l tec ted  so- s rn Le. TD ;? borehole 11' gg!. 

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. UESTON, Inc. LlTHOCOGlCAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 21 

BOREHOLE SMP LTH LITHOLOGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

0.00 0.40 SPS 

0.40 1.20 SPS 

1.20 2.00 SPS 

2.00 2.30 SPS 

2.30 2.95 SPS 

2.95 3.70 SPS 

3.70 4.00 SPS 

4.00 5.80 SPS 

5.80 6.00 SPS 

6.00 7.60 SPS 

7.60 8.00 SPS 

8.00 10.00 SPS 

10.00 12.00 SPS 

12.00 14.00 SPS 

10 MF 40 
0 MF 80 
0 0 
0 MF 80 
0 MF 55 

10 60 
0 0 
0 MF 75 
0 0 
0 MFC 95 
0 0 
0 MF 95 
0 MF 90 
0 MF 95 

N A 

NON 

NON 

LOW 

NOW 

tl A 

N A 

N A 

NON 

N A 

?OR SFT WET 

MOD LSE WET 

MOD SFT WET 

MOD SFT MST 

MOD LSE WET 

MOD LSE MST 

MOD LSE MST 

WEL LSE MST 

MOD LSE MST 

MOD LSE SAT 

GEOLIS C o p y r i g h t  (c) 1990, R o y  F. WESTON, Inc. 



Borehole Location IWu Roy F. WESTON, Inc. 

BOREHOLE I D  : CW7-SB3 
BEGIN DATE : 12/21/94 

PROJECT NAME: FT . MONMOUTH I 
END DATE : 12/21/94 

LOGGER/COMPANY : K .  VALENTZ 

BOREHOLE COMPLETED I N  ( < O > v e r b u r d e n  <B>edrock)  : 0 

TOTAL DEPTH : 12 . 0 0 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 8 .0 0 
INTeRVAL: 0.00 f t .  t o  12.00 ft. 
METHOD : HSA 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD : 

BOREHOLE DIAMETER #3 : 
INTERVAL : 
METHOD : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME-55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

E.  COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : 

.. HOLE ABANDONED. ( Y )  es (N)  o : Y 

.. m L L  INSTALLED. ( Y )  es (N) o : N 
WELL CLUSTER. .... ( Y )  es (N) o: N N o .  OF WELLS 
WELL NEST. ....... ( Y )  es (N)  o: N No.  OF WELLS 
PUMPS INSTALLED. . ( Y )  es (N)  o : N 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... (Y) es (N)  o:  N 
SLUG TESTS. .  ............ ( Y ) e s  ( N ) o :  N 
PACKER TESTS.  ........... ( Y )  es (N)  o : N 
PUMPING TESTS.  .......... ( Y )  es (N)  o : N 

BGS 
FLUID : NONE 

FLUID : 

FLUID : 

: 0 
: 0 
TYPE DEPTH 

0.00 
0.00 

Borehole location grouted t o  surface level .  

GEOLIS Copyright ( c )  1990, Ray F. WESTON, Inc. 



Borehole Log Roy F. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 2 . 0 0  
SITE NAHE : CHARLES WOOD AREA 7 LOGGER : K. VALENTZ 
B O R I N G I D  : CW7-SB3 DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : CME-55 
EASTlNG : 0 . 0 0 0 0  estimated DATE STARTED : 12/21/94 
ELEVATION : 0 . 0 0 0  estimated DATE COMPLETED : 12/21/94 

CLASSIFICATION 

S i l t y  sand, SM 

Ro Sample Recovered 

5 l t y  sand, SM 

S i l t y  sand, SM 

30 Sample Recovered 

soorly graded sand, SP 

'oorly graded sand, SP 

tot CLassified - Incomple 
:e Data 

COLOR 

ORANGE BROWN 

lLIVE BROWN 

lL I VE 

GEDLIS Copyright Cc) 1990, Roy F. WESTON, inc. 

E u 

I 
E 
CO - 

L SE 

LSE 

SFT 

.SE 

SE 

- 

COMMENTS 

Ei t\esScnp sfmi - rounfed 
I tt e grave 

siPty Sands. 

S me l i t h o t  gy as not d 
aLve with Pess gravef. 

Q of s oon 4ii) s i l t  !I& :sn&, a l f  and i n  

11%. SPOOR. 9" SPS 

s s used ight  ran 
t e  ~ai$e CWA~-SE@ 

co Iect  . 

ater noted at  10,-6" bgs 
e t  a d s  H v i  r 
o t t f i n g  a t  fit~-f** t o  121 

Page: 1 of 2 



Borehole Log Roy F. WESTON, k c .  

PROJECT : FT. MONMOUTH TOTAL DEPTH : 12.00 
S I T E  NAME : CHARLES WOOD A m  7 LOGGER : K. VALENTZ 
BORING I D  : CW7-SB3 D R I L L I N G  COMPANY : J. C. ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : CME-55 
EASTING : 0.0000 estimated DATE STARTED : 12/21/94 
ELEVATION : 0.000 estimated DATE COMPLETED : 12/21/94 

CLASSIFICATION 

i o t  C l a s s i f i e d  - I n c o m p l e  
t e  D a t a  

COLOR 

GEOLIS Copyright (c) 1 9 9 0 ,  R o y  F .  UESTON, Inc. 

COMMENTS 

U a t e r  n o t e d  a t  1 0 i - 6 "  b g s  
U e t  ends H v i  r 
m o t t f r n g  i t  77i-511 t o  121 

Page: 2 of 2 



DATE: 0 6 / 2 0 / 9 5  **** ROY F. WESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT I D :  USACZ *** PAGE: 22 

BOREHOLE SMP LTH LlTHOLQGY INT.  SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

0 0 NON POR LSE DRY 

0 0 
0 0 NON MOD LSE MST 

Q 0 NON WEL SFT MST 

0 0 
0 0 NON MOD LSE MST 

0 0 NON MW LSE MST 

0 0 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. UESTON, Inc. 



Borehole bcation Data Roy F. WESTON, Inc. 

BOREHOLE ID : (5W7 -SB4 PROJECT NAME : FT . MONMOUTH 
IBEGIN DATE : 12/21/94 END DATE : 12/21/94 

I BOREHOLE COMPLETED I N  (<O>verburden  <B>edrock)  : 0 

I TOTAL DEPTH : 12.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE D I m T E R  #1: 8.00 
INIIERVAL: 0.00 ft. t o  12.00 f t .  BGS 
METHOD : HSA FLUID : A I R  

BOREHOLE DIAMETER #2: 
INTERVAL : 
METNOD : FLUID : 

BOREHOLE DIAMETEX #3 : 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME- 55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N. COORDINATE : 0.0000 

E ,  COORDINATE : 0.0000 

WELL PERMIT ......( Y ) e s  ( N ) o :  N PERMIT # : 

SURVEYED 

HOLE ABANDONZD , . . ( Y )  es  (N) o : Y 
WELh INSTALLED. .. ( Y )  es IN) o : N 
WELL CLUSTER. .... ( Y J e s  ( N J o :  N No .  OF WELLS : 0 
WELL NEST.. ...... ( Y )  es ( N l o :  N No. OF m L L S  : 0 
PUMPS INSTALLED. . ( Y )  es (N)  o : N TYPE DEPTH 

PURGE : 0.00 
SAMPLE : 0.00 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N) o : N 
SLUG TESTS. ............. ( Y )  es (N) o: N 
PACKER TESTS. .  .......... ( Y ) e s  ( N J o :  N 
PUMPING TESTS.  .......... (Y) es (N)  o : N 

COMMENTS : 
Upon completion borehole was abandoned by grout ing from m 
t o  ground surface. 

I 

GEOLIS Copyright ( c )  1990, Roy F. WESTON, Inc. 06/20/95 



Borehole Log 

SITE NAME : CHARXIES WOOD AREA 7 LOGGER : K. VALELNTI 
BORING I D  : CW7-SB4 DRl LLING COMPANY : S .  (1. ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING RIG : CME-55 
EASING : 0 . 0 0 0 0  estimated DATE STARTED : 12/21/94 
ELEVATION : 0 . 0 0 0  estimated DATE COMPLETED : 12/21/94 

CLASSIFICATION 

U e l l -  raded sand w i th  
grave?, sw 
31 l t y  sand, SM 

uo Sample Recovered 

S i l t y  sand, SM 

5oor ly  graded sand, SP 

roorLy graded sand, SP 

'oor ly  graded sand, SP 

'ELLOU BROUN 

lROUN 

ILIVE BROUN 

LIVE BROUN 

LIVE 

- IVE LT BROWN 

.IVE - LT BRN 

- -- 

COLOR 

- 
LSt 

LSF 

SF7 

SFT 

.SE 

.SE 

.SE 

E "  

!z 
H 

INU 0 . 0  

INU 0 . 0  

NU 0.0 

NU 0.0 

I U  0.5 

IU 0.0  

IU 0 . 0  

COMMENTS 

F'Lt(?).. op 2" consist 
01 t0r;sOlT. 

F i l l ( 7 )  Sandier w i th  
depth: 

t Uater 
.tsPi'$:edi D o f  r & o ~ e  I 8 . z r  bgs. 

Page: 1 of 2 06/02/95 GEOLIS Copyright ( c )  1990, Roy F. WESTON, Xnc. 



Borehole Log Ray F. WESTON, Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 12 . O O  
S I T E  NAME : CHARLES WOOD AREA 7 LOGGER : K. VALELNTI 
B O R I N G I D  : CW7-SB4 D R I  LLING COMPANY : J . C . ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : a m - 5 5  
EASTING : 0.0000 estimated DATE STARTED : 12/21 /94  
ELEVATION : 0 .000  estimated DATE COMPLETED : 12/21 /94  

CLASSIFICATION 

' o o r l y  g r a d e d  sand,  SP 

COLOR 

)L IVE - LT BRN 

GEOLIS C o p y r i g h t  (c) 1990, R o y  F. WESTON, Inc. 

COMMENTS 

I" s p s  s e d  t W a t e r  
Jet  a 1s i 18.21 b g s .  
TD of LreBole  

Page: 2 of 2 



DATE: 06/20/95 **** R o y  F. WESTON, I n c .  LITHOLOGICAL DATA FOR - CLIENT I D :  USACZ *** PAGE: 23 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) M T H O D  GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

NON POR LSE DRY 

NOW MOD LSE #ST 

NON WEL SFT MST 

NON WEL SFT MST 

NON UEL LSE MST 

NON WEL LSE MST 

NON WEL LSE WET 

GEOLIS C o p y r i g h t  ( c l  1990, R o y  F. WESTON, Inc. 



Borehole Location Data Roy F. WESTON, Inc. 
1 

BOREHOLE I D  : 077-SB5 
BEGIN DATE : 12/21/94 

PROJECT NAME: FT. MONMOUTH 
END DATE : 12/21/94 

LoGGER/COMPANY : K. VALENTI 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOTAL DEPTH : 12.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #1: 8.0 0 
INTERVAL: 0.00 ft. to 12.00 ft. BGS 
METHOD : HSA FLUID : AIR 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTrnVf f i :  
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : WELLS REEVE 
D R I L L R I G  TYPE : CME-55  

ESTXMA TED 
SUBFACE 
ELEVATION : 0.000 

N, COORDINATE : 0.0000 

E.  COORDINATE : 0.0000 

.... WELL PERMIT.. ( Y ) e s  U o :  N PERMIT # : 

.. HOLE ABANDONED. (Y) es (N)  o : Y 
WELL INSTALLED. .. ( Y )  es (N)  o : N 
WELL CLUSTER. .... ( Y ) e s  ( N ) o :  N No. OF WELLS : 0 
WELL NEST.. ...... ( Y ) e s  ( N ) o :  N No. OF WELLS : 0 
PUMPS INSTALLEL). . (Y) es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... ( Y )  es (N)  o : N 
SLUG TESTS.  ............. ( Y )  es (N) o : N 
PAC- TESTS.  ........... ( Y )  es (N) o: N 
PUMPING TESTS.  .......... ( Y )  es (N) o : N 

7oi!fMmm's : 

Upon completion the borehole was grouted to surface level. 

DEPTH 
0.00 
0.00 

iEOLIS Copyright (c)  1990, Roy F.  WESTON, Inc. 06/20/95 



ITE NAME : CHARLES WOOD 7 LOGGER : K. VALENTI 
O R I N G I D  : CW7-SB5 DRILLING COMPANY : J. C .  ANDERSON 

CLASSIFICATION 

S i l t y  sand, SM 

Sandy s i l t ,  ML 

i i L t y  sand, SM 

'oorly graded sand, SP 

'oorly graded sand, SP 

COLOR 

LT ORANGE BROW1 

ILIVE BROWN 

.T BROWN 

T BROWN OLIVE 

E 
E 
2 
!?I - 

LSE 

'RV 

:RM 

.SE 

SE 

SE 

" E a : 8  " F E + Z  0 

5 rn 
4 OW 18.1 
7 
9 
9 

5 OW 12.9 
7 
9 
4 

8 OVM 2.5 
7 
9 
13 

COMMENTS 

P 

TOP or a 2 3 p . s  i c s  s was e top matPil/ 
cob?es ~ o t a  t i roughout 
rnterval  . 

sand w i th  l i t t l e  $E texture. 

Mott i n  noted i n  bottom 
O)'S?S I crease I n  

sand x toiraras bottom of  
SPS. 

To o f  ps o l i v e  b r  yn 
Coyor: Lt tw sps o f i ve  
co or  

Pr SP$ used Hea 
2 t t l 1 n g  ~ P S .  50?i4cted t -a rdsTo t t  s a g e  

:MA -SBO -A . 

06/02/95 GEOLIS Copyright (c)  1990, Roy F. UESTON, Inc. Pager 1 of 2 



Borehole Log Roy F. WESTON; Inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 1 2  .oo 
S I T E  NAME : CHARLES WOOD AREA 7 LOGGER : K. VALENTI 
BORING I D  : CW7 -SB5 DRILLING COMPAMY : J.C. ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : CIYE-55 
EASTING : 0 . O O O i l  estimated DATE STARTED : 1 2 / 2 1 / 9 4  
ELEVATION : 0.000 estimated DATE COMPLETED : 12/21 /94  

CLASSIFICATION 

Poorly g r a d e d  sand,  SP 

COLOR 

LT BROWN OLIVE 

GEOLIS C o p y r i g h t  ( c )  1990, R o y  F. WESTON, Inc. 

E 
r-3 

I 
E-r 
v) - 

LSE 

COMMENTS 

" S S u s e d .  Wa e r  a t  
It.,$ b g s .  t n i n a  
~ ~ ~ ~ ~ n E ~ f  %B%WZ. 

Page: 2 of 2 



DATE: 06/20/95 **** ROY F. WESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 24 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT P C 1  PCT PCT TYPE PLAST SORT STRENGTH MOISTURE U N I T  

CW7-SIS 1 1 0.00 2.00 SPS 5 70 25 0 0 NON MOD LSE DRY 

CW7-SB5 2 1 2.00 4.00 SPS 0 3 5  60 5 0 LOU MOD FRM MST 

CW7-SBS 3 1 4.00 6.00 SPS 0 6 0 4 0 0 0  NON MOD FRM MST 

CUT-SB5 4 1 6.00 8.00 SPS 0 90 10 0 0 NON MOD LSE MST 

CW7-S85 5 1 8.00 10.00 SPS 0 100 0 0 0 NON MOD LSE HST 

CW7-S55 6 1 10.00 12.00 SPS 0 100 0 0 0 NON MOD LSE WET 

GEOLIS C o p y r i g h t  (c )  1990, R o y  F. WESTON, Inc. 



Borehole Location Dda Roy F. WESTON, Inc. 

BOREHOLE ID : CW7-SB6 PROJECT NAME: FT . MONMOUTH 
BEGIN DATE : 12/21/94 END DATE : 12/21/94 

LOGGER/COMPAWY : K .  VALENTI 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  <B>edrock)  : 0 

TOTAL DEPTH : 14.00 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #1: 8.0 0 
INTERVAL: 0.00 ft. t o  14.00 ft. 
METHOD : HSA 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : 

BOREHOLE DIAMETER #3 : 
INTERVAL: 
METHOD : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : WELLS REEVE 
DRILL RIG TYPE : CME-55 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N. COORDINATE : 0,0000 

E. COORDINATE : 0.0000 

WELL PERMIT.. .... ( Y ) e s  ( N ) o :  N PERMIT # : 

.. HOLE ABANDONED. ( Y )  es (N)  o : Y 
WELL INSTALLED. .. ( Y )  es (N)  o : N 

.... WELL CLUSTER. ( Y )  es (N) o : N No.  OF WELLS 
WELL NEST. ....... ( Y )  es (N) o: N No.  OF WELLS 
PUMPS INSTALLED. . ( Y )  es (N)  o : N 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es (N)  o : N 

SLUG TESTS. .  ............ ( Y ) e s  ( N ) o :  N 
PACKER TESTS. ........... (Y) es (N)  o : N 
PUMPING TESTS. .......... (Y) es (N)  o : N 

COMMENTS : 

BGS 
FLUID : AIR 

FLUID : 

FLUID : 

SURVEYED 

: 0 
: 0 
TYPE DEPTH 

0.00 
0.00 

The borehole was abandoned then grouted t o  su r face  l e v e l .  

;EOLIS Copyright (c )  1990, Roy F. UESTON, Inc. 06/20/95 



Borehole Lug Roy F. h e .  

PROJECT : FT. MONMOUTH TOTAL DEPTH : 14 .00  
S I T E  NAME : CH.AWXS WOOD AREA 7 LOGGER : K. VALENTI 
BORING I D  : CW7-SB6 D R I L L I N G  COMPANY : J.C. ANDERSON 
NORTHING : 0.0000 estimated D R I L L I N G  R I G  : QilXf-55 
EASTlNG : 0 .0000  estimated DATE STARTED : 12 /21 /94  
ELEVATION : 0 .000  estimated DATE COMPLETED : 12/21/94 

- 

CLASSIFICATION 

PQ r l y  raded sand with 
S l P t ,  sB-SM 

s l t y  sand, SM 

Q r y ra  ed sand with Z,hJ SLM~ 

lo Sample Recovered 

i i i t y  sand, SM 

I? 1 gra e sand with 
# I  It, swdsMd 

oor ly  graded sand, SP 

COLOR 

IRANGE-BROWN 

L I V E  BROWN 

ZANGE- BROWN 

- I V E  ORANGE/BR 

IANGE LT BROWN 

i7 
k? 
W 
p: 
b 
FO - 

LSI 

FRI 

.SE 

:RM 

SE 

SE 

COMMENTS 

used. 0 Ive i n  !b: :pa t  top o!-s s 10-5. 
-ator change t o  oFange- 
:t brown. 

06/02/95 CEOLI S Copyright (c) 1990, Roy F .  WESTW, Inc. Page: 1 of 2 



Borehole Log Roy F. WESTON, inc. 

PROJECT : FT. MONMOUTH TOTAL DEPTH : 14  . 00  
S I T E  NAME : CKARLES WOOD ARlW 7 LOGGER : K. VALENTI 
BORING I D  : CW7-SB6 D R I L L  I NG COMPANY : J . C . ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : CME-55 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 12/21/94 
ELEVATION : 0 . 0 0 0  estimated DATECOMPLETED : 12/21 /94  

CLASSIFICATION 

' o o r l y  g r a d e d  sand, SP 

' o o r l y  g r a d e d  sand, SP 

COLOR 

ILlVE BROWN 

GEOLIS C o p y r i g h t  (c) 1990, R o y  F. WESTON, Inc. 

COMMENTS 

Page: 2 of 2 



DATE: 06/20/95 **** Roy F. WESTON, Inc. LlTHOLOGlCAL DATA FOR - CLIENT 10: USAC2 *** PAGE: 25 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM tFT BGS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

1 1 0.00 2.00 SPS 

2 1 2.00 4.00 SPS 

3 1 4.00 5.00 SPS 

3 2 5.00 6.00 SPS 
4 1 6.00 8.00 SPS 
5 1 8.00 10.00 SPS 

6 1 10.00 12.00 SPS 

7 1 12.00 14.00 SPS 

10 0 0 NON MOD LSE DRY 
40 0 0 NON MOD FRM MST 

10 0 0 NON MOD LSE MST 
0 0 0  

30 0 0 LOU MOD FRM MST 
10 0 0 NON POR LSE MST 
0 0 0  NOW MOD LSE MST 
0 0 0 NON MOD LSE WET 

GEOLIS copyright ( c )  1990, Roy F. MESTON, Inc. 



Borehole beation Data Roy F. WESTON, Inc. 

BOREHOLE I D  : CW9-SB1 PROJECT NAME: FT. MONMOUTH 
BEGIN DATE : 01/04/95 JZWY DATE : 01/04/95 

LOGGER/COMPANY : K .  VALENTI 

BOREHOLE COMPLETED I N  ( c O > v e r b u r d e n  c B > e d r o c k )  : 0 

TOT& DEPTH : 4.0 0 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #l : 2.0 0 
INTERVAL: 0.00 f t .  t o  4.00 f t .  BGS 
METHOD : FLUID : AIR 

BOREHOLE DIAMETER #2: 
INTERVAL : 
METHOD : FLUID : 

BOREHOLE DIAMETER #3 : 
INTERVAL : 
METHOD : FLUID : 

DRILLING COMPANY : J . C .  ANDERSON 
DRILLER : WELLS REEVE 
DRILL R I G  TYPE : 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

SURVEYED 

N .  COORDINATE : 0.0000 

E .  COORDINATE : 0.0000 

.... WELL PERMIT.. ( Y ) e s  ( N ) o :  N PERMIT # : 

.. HOLE ABANDONED. (Y) es ( N )  o : Y 

.. WELL INSTALLED. (Y) es ( N )  o : N 
m L L  CLUSTER. .... ( Y )  es (N) 0: N N o .  OF WELLS : 0 ........ WELL NEST (Y)es ( N ) o :  N N o .  OF WELLS : 0 
P U M P S  INSTALLED, . ( Y )  es ( N )  o : N TYPE DEPTH 

PURGE : 0.00 
SAMPLE : 0.00 

SOREHOLE TESTING 
.... BOREHOLE GEOPHYSICS. ( Y )  es ( N )  o : N 

SLUG T E S T S .  ............. ( Y )  es ( N )  o : N 
PACKER T E S T S .  ........... (Y) es (N) o : N 
PUMPING. T E S T S .  .......... ( Y )  es ( N )  o: N 

Upon completion t h e  borehole was grouted from TD t o  ground 
surf  ace. 

GEOLlS Copyright Cc) 1990, Roy F .  WESTON, Inc. 06/20/95 



Borehole Log Roy F, 

PROJECT : FT. MONMOTJTH TOTAL DEPTH : 4 . 0 0  
SITE NAME : CHARLES WOOD AREA 9 LOGGER : K. VaFNTI 
BORING ID : CW9-SB1 DRILLING COMPANY : J. C. ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  

EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 0 1 / 0 4 / 9 5  
ELEVATION : 0 . 0 0 0  estimated DATE COMPLETED : 0 1 / 0 4 / 9 5  

CLASSIFICATION 

Poorly graded sand, SP 

Dell-graded sand, SW 

COLOR 

BROWN 

DLIVE BROWN 

GEOLIS copyright Cc) 1990, Roy F. WESTOH, Inc. 

INU 0.0 

NU 0.0 

COMMENTS 

sps dr iven by s edge 
i " m r  NO ccess !or r i g  
o f ~ v e  in .cot  r towards 
bottom t ~ p  o f  sps. 

Page: 1 of 1 



DATE: 06/20/95 **** R o y  F .  UESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT I D :  USACZ *** PAGE: 28 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING S I Z E  GRAVEL S I Z E  SAND S I L T  CLAY ORGANIC ROCK STRAT 

/WELL I D  NUN NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

C W - S B l  1 1 0.00 2.00 SPS 0 MF 100 0 0 0 NA M M )  LSE MST 

C W S B I  2 1 2.00 4.00 SPS 0 CF 100 0 0 0 NA POR LSE SAT 

GEOLIS Copyright (c)  1990, R o y  F. WESTON, Inc. 



Borehole Locatian Data 

BOREHOLE I D  : CW9MW36A PROJECT NAME: FT. MONMOUTH 
BEGIN DATE : 01/03/95 END DATE : 01/03/95 

LOGGER/COMPANY : P .  THOMAS 

BOREHOLE COMPLETED IN ( c O > v e r b u r d e n  c B > e d r o c k )  : 

T O T !  DEPTH : 6.0 0 DEPTH TO BEDROCK : 0.0 0 

BOREHOLE DIAMETER #I : 12.0 0 
INTERVAL: 0.00 ft. to 6.00 ft. BGS 
m T H O D  : HSA FLUID : WATER 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL ; 
METHOD : FLUID : 

DRILLING COMPANY : J.C. ANDERSON 
DRILLER : STEVE BURGER 
DRILL RIG TYPE : A T V - S K I D  RIG 

ESTIMATED 
SURFACE 
ELEVATION : 0.000 

N.  COORDINATE : 0.0000 

E .  COORDINATE : 0.0000 

WELL PERMIT ...... ( Y ) e s  ( N ) o :  N PERMIT # : NJ 29 32601 

HOLE ABANDONGD ... ( Y )  es (N)  o : N 
WELL INSTALLED. .. ( Y )  es (N)  o : Y 
WELL CLUSTER ..... (Y)es  ( N l o :  N No .  OF WELLS : 0 
WELL NEST.. ...... ( Y ) e s  ( N ) o :  N N o .  OF W23LLS : 0 
PUMPS INSTALLED. . (Y) es (N)  o : N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS. .... (Y) esr (N) o : N 
SLUG TESTS .  ............. (Y) es (N) o : N 
PACKER TESTS . .  .......... ( Y ) e s  ( N ) o :  N 
PUMPING TESTS .  ...,...... (Y) es (N) o : N 

COMMENTS : 
Upon finishing with CW09-MW36A (1-3-95) a test borehole, the 
borehole was abandoned by grouting from TD to ground surface 
Hole CW09-MW36. Lat.N: 40 deg 17' 47" Long-W: 74 deg 4' 28" 

DEPTH 
0.00 
0.00 

ZEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. 



Borehole L.og Roy F. WESTON, Inc. 

SITE NAME : CHARLES WOOD AREA 9 LOGGER : P. THOMAS 
BORING ID : CW9MW36A DRILLING COMPANY : J. C . ANDERSON 
NORTHING : 0 . 0 0 0 0  estimated DRILLING R I G  : ATV-SKID RIG 
EASTING : 0 . 0 0 0 0  estimated DATE STARTED : 0 1 / 0 3 / 9 5  
ELEVATION : 31 .22 0 surveyed DATE COMPLETED : 0 2 / 0 3 / 9 5  

CLASSIFICATION 

S i l t y  sand, SM 

No Sample Recovered 

i30 Sample Recovered 

31  Lty sand, SM 

30 Sample Recovered 

COLOR 

BROWN 

BROWN 

OLIVE BROWN 

E 
0 

I 
5: - 

SFT 

LSE 

LSE 

.SE 

6 
Z 
H 

+NU 0.0 

INU 0.0 

[NU 3.0 

INU 3.0 

COMMENTS 

F i l l  and topso i l .  

F i l l / t o p s o i l  

Sat -2.8, bgs. 

l o t  . st rong co lo r  cha g 
to  Pi Fe brown a t  5.2,f.f 
3 s- race round gravel 
7 9 ,  F ragment s . 

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. Page: 1 of 1 



DATE: 06/20/95 **** Roy F. WESTON, Inc. LITHOLOGICAL DATA FOR - CLIENT ID: USAC2 *** PAGE: 29 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 

/WELL I D  NUM NUM (FT 3GS) METHOD GRAVELPCT. SAND PCT PCT PCT PCT TYPE PCAST SORT STRENGTH MOISTURE UNIT 

CW9MU36A 1 1 0.00 1.00 SPS CM 5 FM 45 30 10 10 NA POR SFT MST 

CW9MU36A 1 2 1.00 2.00 SPS 0 0 0 0 0  

CWW36A 2 1 2.00 2.30 SPS M 5 MFC 70 20 0 5 NA MOD LSE WET 

CWPHW36A 2 2 2.30 3.10 SPS 0 MCF 90 10 0 0 MOD LSE WET 

CW9MW36A 2 3 3.10 4.00 SPS 0 0 0 0 0  

CWMW36A 3 1 4.00 5.50 SPS 0 MCF 85 15 0 0 NA MOD LSE SAT 

CW9MW36A 3 2 5.50 6.00 SPS 0 0 0 0 0  

GEOLIS Copyright (c3 1990, Roy F. WESTOH, Inc. 





Monitoring Well and Tidal Gauge Table 
Fort Monmouth, New Jersey 

(Continued) 

Monitoring Well I Outer Casing I PVC 1 Ground I Point 
Designation I Elevation I Elevation I Elevation Number 

I 

Stream Bed Distance to TOP 
Eelvation Top of Gauge Elevation 

Stilling Well-9 -1.63 +8.80 7.17 
I 

Stilling Well-8 -1.71 +8.20 6.49 153 



Monitoring Well and Tidal Gauge Table 
Fort Monmouth, New Jersey 

PVC Ground Point 
Elevation Elevation Number 

Monitoring Well Outer Casing 
Designation Elevation 

MP4-MW7 17.16 
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GEOUS Well Development Fonn 



GEOUS Well Devdopm~nt Form 





GEOUS Well Development Form 
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GEOUS Well Development Form 





GEOUS Well Development Form 



GEOUS Well Development Form 

I 1 



GEOUS Well Developinent Form 



GEOUS WeN Development Form S O 



GEOUS WeN Development Form 





GEOUS Well Developinent Fom 



GEOUS Well Development Form 



GEOUS Well Development Form 



GEOUS Well Development Form 
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GEOUS Well Development Form 



GEOLIS Well Developinent Form 



GEOUS Well ~ e v e l o p k n t  Form 





9.' 7 5 7 -  9 
1 3 .  a'i s- SL3  ti r 

GEOUS Well Development Form 6 6 4 5  



I GEOUS Well Development Form 
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GEOUS Well ~eve lo~ment  Fom, 
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GEOUS WeN Develo~ment form 

ONE WELL VOLUME: 





GEOff S Well Development Fonn 

WM PUMP RATE - EmMATED C0RFIESPOH)m MU- - f 



GEOUS Well Development Form 



GEOUS Well Development Fom 



GEOUS Well Development Form 
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G EOUS Well Developmen 



GEOUS Well Development Form 



GEOUS WeN Development Form 





GEOUS Well Development Form 



OEOUS WeN Development Form 



GEOUS Well Development Form 

GPM W P R n i n -  ESTIMATED CORRESPOMNNODRAWDQWN: FT 





GEOUS Well Development Form 



GEOUS Well Development Fom 







GEOUS Well Development Form 
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GEOUS Well Development Fonn 



GEOUS Well Development F m  



OEOUS Well Development F o n  



C- 1 
Groundwater Elevation Summary 

Main Post 
March, 1995 

(TOIC) - Top of inner casing 
MSL - Mean Sea Level 



C-2 
Groundwater Elevation Summary 

Charles Wood 
March, 1995 

(TOIC) - Top of Casing 
MSL - Mean Sea Level 





Ot-zanic Data Qualifiers 
TIC is a suspected aldol-condensation product 
Compound was found in the blank and the sample 
Pesticide identification was confirmed by GCMS 
Surrogate or matrix spike recoveries were not obtained because the extract was diluted for analysis 
Concentration exceeds the instrument calibration range and was subsequently diluted 
Appears on the "results spreadsheet" and "quant reportsu to indicate an interference,or it appears on pesticide Fom 
8 to indicate an instrument blank without a surrogate 
Result is an estimated value below the reporting limit or a tenatively identified compound (TIC) 
Result was qualitatively confirmed, but not quantified 
The percent difference between the results from two GC columns is greater than 25%, the lower of the two value: 
is reported 
Blank Spike, Blank Spike Duplicate, Matrix Spike or Matrix Spike Duplicate 
Compound was found in the TCLP extraction blank and the sample 
Compound was not detected at or above the reporting limit 
Other specific flags may be required to properly qualify the result 
QC result was outside the laboratory control limits 

Abbreviations 

BS 
BSD 
BRL 
Batch 
CD 
Contract 
DF 
DL 
LCS/LC 
LAB ID 
MB 
MS 
MSD 
N A 
NR 
NS 
RE * 

REP 
Reprep 
RFW# 
RFW Lot 
RPD 
RRF 
RT 
WO# 
NOTES: 

Blank Spike analysis was conducted on reagent grade water or a matrix free from the analyte(s) of interest 
Blank Spike Duplicate 
Below Reporting Limit 
Identifies a specific extraction, digestion or preparation set (equivalent to Prep Batch) 
Calculation Factor used by the laboratory's Information Management System (LIMS) 
Contract Laboratory Identification Code 
Dilution Factor 
Appears in the sample ID to indicate a secondary dilution 
Denotes Laboratory Control Standard 
The full 12 character WESTON Laboratory Identification Number (equivalent to RFW#) 
Method Blank or (PB) preparation blank 
Matrix Spike 
Matrix Spike Duplicate 
Not Applicable 
Not Required 
Not Spiked 
Appears in the sample ID to indicate a Re-analysis 
Replicate analysis 
Sample was reprepared and then reanalyzed 
The full 12 character WESTON Laboratory Identification Number (equivalent to LAB ID) 
The first 8 characters of the RFW# 
Relative Percent Difference of duplicate analyses 
Relative Response Factor 
Retention TimelRetention Time Window 
Work Order No. Weston Code used to define a specific clinet, job phase and task 

*One or a combination of these data qualifiers and abbreviations may appear in the analytical report. 
#Soil, sediment and sludge results are reported on a dry weight basis except when analyzed for landfill disposal or incineration parameters 

All other results on a solid matrix are reported on on "as received" basts unless noted differently. 
*Reporttng h i t s  a n  adjusted for preparatron sample m e ,  sample dilutions, and sample momture wntent if anatyzed on a dry weight basis 

Revised 12/09/94 



INORGANIC GLOSSARY OF DATA QUALIFIERS AND ABBREVIATIONS 

Inorganic Data Qualifiers 

B Result is less than the CRDL, but greater than or equal to the instrument detection limit 

E Result is estimated due to interference 

M Analyte concentrations are greater than the CRDL, and the RSD of duplicate injections was greater than 20% 

N Matrix Spike recovery was outside the control limits 

S Result was determined by the Method of Standard Additions (MSA) 

T h a l y t e  was found in the TCLP extraction blank and sample 
U Analyte was not detected at or above the reporting limit 
W Post-digestion spike was outside 85115% control limits, sample absorbance is less than 50% of spike absorbance 
+ MSA correlation coefficient is less than 0.995 
* Duplicate analysis was outside the control limits 
Abbreviations 
A Analyzed by flame A.A. direct aspiration 
Batch Identifies a specific extraction, digestion or preparation set (equivalent to Prep Batch) 
BS Blank Spike analysis was conducted on reagent grade water or a matrix free from the analyte(s) of interest 
BSD Blank Spike Duplicate 
BRL Below Reporting Limit 
C Cyanide analyte flag on CLP forms 
CCV Continuing Calibration Verification 
CCB Continuing Calibration Blank 
CD Calculation Factor used by the laboratory's Information Management System (LIMS) 
CV Analyzed by the cold vapor generation method for Mercury 
Contract Contract Laboratory Identification Code 
DF Dilution Factor 
F Analyzed by graphite furnace atomic absorption spectroscopy 
ICV Initial Calibration Verification 
ICB Initial Calibration Blank 
LCS/LC Denotes Laboratory Control Standard 
LAB ID The full 12 character WESTON Laboratory Identification Number (equivalent to RFW#) 
MB Method Blank or (PB) for Preparation Blank 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
NA Not Applicable 
NC Non-calculable precision due to insufficient concentration of analyte present in the sample 
NR Not Required 
NS Not Spiked 
P Analyzed by inductively coupled argon plasma 
REP Replicate analysis 
RFW# The full 12 character WESTON Laboratory Idenficiation number (equivalent to LAB ID) 
RFW Lot The first 8 characters of the RFW# 
RPD Relative Percent Difference of duplicate analyses 
X Result obtained indirectly through calculation based on results from other analyses 
WO# Work Order No. Weston Code used to define a specific clinet, job phase and task 
NOTES: - 
.One or a combination of these data qualifiers and abbreviations may appear in the analytical report. 
.Soil, sediment and sludge results are reported on a dry weight basis except when analyted tor tandfill disposal or incineration parameters 

All other results on a solid rnatnx are reported on an "as received" basls unless noted differently. 
.Reporting limits are adjusted for preparation sample size, sample dilutions, and sample moisture content if analyzed on a dry weight basis. 

Revised 12/09/94 





MAIN POST 
SEDIMENT VOLATILES 

MP voa 

, - -  - 

Analysis Standard 
fresh water 

MDL Standard 
salt water 

Analytical 
Resun 

CRQL Analytical 
Result 

CRQL CRQL Analytical 1 CRQL 
Result I 

I 

Analytioal 
~esult 



MAIN POST 
SEDIMENT VOLATILES (OFFSITE DATA) 

Dibromochlommethane I 1 0.0024 1 0.015 U 1 0.015 1 0.035 U I 0.035 I 0.015 U 1 0915 
1 .I .2-Trichloroethane I I 10.0043 1 0.015U 10.015 1 0.035U I 0.035 I 0.015U 10.015 

-Sampling Date 
Analysis Date 
Analysis 

MP ' '+e voa 

Standard 
fresh water 

Standard 
salt water 

MDL 

12/1/94 
12/6/94 

Analytical 1 CRQL 
Result 1 

I 

121t194 
12/17/94 

Analytical 
Result 

12/1/94 
12/6/94 

CRQL Analytical 
Result 

CRQL 



MB svoa 

MAIN POST 
SEDIMENT SEMIVOLATlLES 

Isample Type I Duplicate I 
Geographical Location AOC3 AOC3 A m 3  
Sampie I \ MPOE-SWI-AOI I MPOE-SDOI-AOIRE 1 MWI)-SW*-CD~ 



MAIN POST 
SEDIMENT SEMlVOtATlLES 

Units 
Sampling Date 
Anaiysis Date 
Analysis 

rnglkg 

Standard 
fresh water 

mglkg 

Standard 
salt water 

mglkg 

MDL 

mglkg 
12/t/94 
12/22/94 

Analytical 1 CRQL 
Result I 

I 

mgk3 
1211194 
12/22/94 

Analytical 1 CRQL 
Result I 

I 

mglkg 
1 2/1/94 
f 2122194 

Analytical 1 CRQL 
Result I 

I 



MAIN POST 
SEDIMENT SEMlVOlATlLES (OFFSITE DATA) 

Geographical Location 1 Background SSOl I Background 5502 
Sarn~la I I 1 I SSOI-SWI-A01 I SSOlSW2-A01 

MP Offsite svoa 

. . - . . - . 
bis(2Chloroethyl) ether 
2-Chlorophenol 
1.3-Dichloroknzene 

- -- 
0.32 
0.241 
0.175 

- 
1.1 U 
1.1 U 
1.1 U 

. 
1.1 
1.1 
1.1 

-. - - 
0.46 U 
0.48 U 
0.48 U 

. . 

0.48 
0.48 
0.48 



MAIN POST 
SEDIMENT SEMNOtATlLES (OFFSITE DATA) 

Geographical Location 
Sample 
Batch# 
Prep# 
RRNIT 

Dilution Factor 
Matrix 
Units 
Sam~lina Date 

MP 'Yte svoa 

Background SSOl 
SSOISWl-A01 

941 2G922 
94080809 

006 

Background SSO2 
SSOlSD02-A01 

94126922 
94GB0809 

005 

mglkg 
. - 

Analysis Date 
Analysis 

mgkg 

Standard 
fresh water 

Standard 
salt water 

MDL 

mglkg 

1 a22194 
Analytical 

Result 

12/22/94 

1 .W 
soil 

mglkg 
12/2/94 

CRQL Analytical 
Result 

1 .OO 
soil 

Wlkg 
12\2/94 

CRQL 



MAIN POST 
SEDIMENT INORGANICS 

Geographical location 
Sample 
Sample Type 
Batch# 
Prep# 
R FW# 

iMatrix I I I soil I soil I soil I 

I I I I I - - -. . 

Pre-1941 STP 
MPST-SDOI -A01 

94120921 
94GTS473 

01 5 

Sample Depth 

IAnalvsis Date I I I 12/19/94 1 12/19/94 1 12/19/94 1 

Units I W k g  I mglkg I mglb  

AOC3 
MP08-SDOl-A01 

941 26921 
94GTS473 

01 3 

0-6'' I 0-6" 

AOC3 
MP08SD01 -COT 

Duplicate 
941 26921 
94GTS473 

n l d  

0-6" 
Dilution Factor 

Sarn~lina Date 121 I94 I 1211 I94 I 1711 /PA 1 w43 mglkg 

Analysis 

1 .OO 1 .MI I 1 M1 

Standard 
fresh water 

Analytical 
Result 

Standard 
salt water 

Analytical 
Result 

Reporting 
Limit 

Reporting 
Limit 

Analytical 
Result 

Reporting 
Limit 



MAIN POST 
SEDIMENT INORGANICS (OFFSITE DATA) 

Analysis Date 
Analysis 

I I I I I I 

Standard 
fresh water 

% Solids 
Silver 
Aluminum 
Arsenic 
Barium 

1 28.7 1 0.10 1 68.1 1 0.10 

Beryllium 
Calcium 
Cadmium 
Cobalt 

Standard 
salt water 

1 

33 

5 

1 

8.2 

1219194 

1.2 

Analytical 
Result 

12/9/94 

2.1 U 
9060 
13.6 
87.6 

Reporting 
Limit 

Analytical 
Result 

3.2 
2060 
2.3 U 
1.19 

Reporting 
Limit 

2.t 
18.2 
2.0 * 
1.4 
I .O 
8.1 
2.3 
I .9 

0.80 U 
8200 
14.5 
76.6 

0.80 
6.9 
1.8' 
0.54 

1.4 
31 80 

0.88 U 
5.7 

0.39 
3.1 

0.88 
0.72 



MAIN POST 
SEDIMENT PESTICIDESIPCBS 

1 I - - I - - I .. - 
Dilution Factor 1 .W 1 .M) 1 .CW 

Geographical Location 
Sample 
Sample Type 
Batch# 
Prep# 
R W #  
Sam~le Death 

AOC3 
MPO8SD01 -A01 

941 2G921 
94GP1049 

013 
asw 

Sampling Date 
Analysis Date 
Analysis 

AOC3 
M W8SMI1 -A01 RE 

941 2G921 
95GP0044 

013RE 
0-6" 

Standard 
fresh water 

AOC3 
M WBS MI-CO1 

Duplicate 
9412G921 
94GP1049 

01 4 
~LR"  

Standard 
salt water 

1U1/94 
1/11/95 

Analytical 
Result 

Reporting 
Limit 

12/1/94 
111 7/95 

Analytical 
Result 

12/1/94 
1/11/95 

Reporting 
Limit 

Analytical 
Result 

Reporting 
Limit 



MAIN POST 
SEDIMENT PESTlClDESlPCBS (OFFSITE DATA) 

1 Geoara~hical Location 1 I Backaround SSU~T- Backaround SS02 I - .  - - 
Sample I 

R W #  
Sample Depth 
Dilution Factor 

I SSO1 -SO01 A01 I SSO1 -SDO2-A01 

'Matrix 
Units 
Sam~lina Date 

I ' 

I , . I, I ,  .. 
I fresh wafer 1 silt water 1 Result I Limit I Result I Limit I 

Batchf# I I 941 2G922 I 941 20922 
I 

. - 

- 
Heptachfor I 1 0.0057 U ( 0.0057 I 0.0024 U I 0.0024 
Aldrin I 1 0.0057 U 1 0 0057 I 0.0024 U I 0 0024 

mglkg 

Analysis Date 

94GP1049 
006 
0-6" 
1 .OO 

- - 

94GP1049 
005 
0-6" 
1 .OO 

mglkg 

Analysis I Standard I Standard I Anahtical I Re~ortina I Analvtical I Reoortina 
111 2/95 

heptachlor epoxide 
Endosulfan I 
Dieldrin 

111 2/95 

4,4'-DDE ( 0.002 1 0.0022 ( 0.0092 J ( 0.011 ( 0.002 JP ( 0.0049 

soil 
W/kg 
1 2/2/94 

0.0057 U 
0.0057 U 
0.011 U 

Endrin 
Endosulfan ll 
4,4'-DDD 
Endosulfan sulfate 

soil 

m9m 
1 2/2/94 

I I 0 01 1 U 1 0.01 1 1 0 0049 U 1 0 0049 

4,4'-DDT 
Methoxychlor 
Endrin ketone 

0.0057 
0.0057 
0.01 1 

0.002 

Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxa~hene 

0.00183 

- 

0.014 P 
0.0024J 
0.0049 U 

0.01 1 U 
0.013 

0.011 U 

0.011 U 
0.01 1 P 
0.0092 P 
0.57 U 

0 0024 
0.0024 
0,0049 

0.00158 

0.01 1 
0.01 1 
0.01 1 

0.01 1 
0.0057 
0.0057 
0.57 

0.0057 JP 
0.057 U 
0.012 U 

0.0049 U 
0.0049 U 
0.0049 U 

0.0049 U 
0.0024 P 
0.0015 JP 

0.24 U 

0.0049 
0.0049 
0.0049 

0.011 
0.057 
0.011 

0.0049 
0.0024 
0.0024 
0.24 

0.0024JP 
0.024 U 
0.0049 U 

0.0049 
0.024 
0.0049 



MAIN POST 
SURFACE WATER VOLATILES 

MP voa 



MAIN POST 
SURFACE WATER VOLATtLES (OFFSITE DATA) 

Geographical Location 
Sample 
Batch# 
Prep# 

.- I ---  

Background SSOl 
SSOlSWOl-AOt 

941 20922 
94GGVE348 

1 .w 

MP ' -- Te voa 

Background SS02 
SSO1-SWOZ-A01 

9412G922 
94GGM348 

001 

1.00 

W 
12\1/94 
1 2/9/94 

Analytical 1 CRQL 
Result I 

I 

Units udl 

Chloromethane 
Brornomethane 
Vinvl Chloride 

003 

Sampling Date 
Analysis Date 
Analysis 

water 

5.7 
48.4 
0.083 

water 

Standard 
fresh water 

4000 
525 

Standard 
salt water 

7.3 
6.7 
7 9  

MDL 

12/1/94 
12/9/94 

Analytical 1 CRQL 
Result 1 

I 

IOU 
10 U 
10U 

10 
10 
10 

IOU 
IOU 
1QU 

10 
10 
I 0  



MAiN POST 
SURFACE WATER SEMtVOLATlLES 





MAIN POST 
SURFACE WATER SEMIVOLATILES (OFFSITE DATA) 

MP Offsite svoa 



MAIN POST 
SURFACE WATER SEMIVOLATILES (OFFSITE DATA) 

Geographical Location I Background SSOl I Background SS02 

B a W  

pm@ 
RFW# 
Dilution Factor 
k t &  

Samole 1 I 1 I SS01SW01-All1 1 SSOI-SWO2-A01 

Units ugh 

94120921 
94GBOBW 

001 
1.00 

water 

uSn 
. " 

Anahpis Date 
Analysis 

9412G922 
94080800 

003 
1.m 

water 

Sarnolina Date 12/1/94 1 12/1/94 

Dibenzofuran 
2.4-Dinitmtoluene 
Disthylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 

Phenanthrene 15.01 IOU 1 10 1 IOU 1 10 
Anthracene 1 9570 1 108000 14.6 1 IOU 1 10 1 IOU 1 10 

Standard 
fresh water 

. . .  ,., 
Dibnz(a,h)anthracene 0.0028 0.031 6.0 IOU 10 10U 10 
Benzc(g,h,Opetytene 6.8 IOU 10 10U 10 
Petroleum hydrocarbons 0.26 U 0.26 0.27 U 0.27 
Total Est. Conc. of TIC 13 15 

0.1 1 
21200 

1 340 
.- . 

MP "e svoa 

Standard 
salt water 

0.0QQ775 

4.6-Dinitro-2-methylphenol 
N-Nitmsodiphenylamine (1) 
4-Brornophenyl-phenylether 
Hexachiorobenzene 

1Methd:TCL Semivolatiles I I I I I I I I 

9.1 
I l IMH) 

0.W0748 

I 

MDL 

6.5 
5.8 
5.4 
7.0 
6.3 

5.3 
4.2 
5.3 
5.5 

25 
10 
10 
10 

25U 
10U 
10U 
IOU 

12/22/94 

IOU 
IOU 
IOU 
i 0 U  
IOU 

12/22/94 
Analytical 

Resu% 

25U 
10 U 
10U 
10U 

Analytical 
Result 

CRQL 

10 
10 
10 
10 
10 

25 
10 
10 
10 

CRQL 

IOU 
10 U 
IOU 
10U 
10 U 

10 
10 
10 
10 
10 



MAIN POST 
SURFACE WATER INORGANICS 



MAIN POST 
SURFACE WATER INORGANICS 



MAIN POST 
SURFACE WATER INORGANICS 

Geographical Location 
Sample 
Sample Twe 
Batch# 
Prep# 
RFW# 
Dihnion Factor 

I - - -  

Analysis I Standard I Standard I Analytical 1 MDF I Analytical I MDL 
I fresh water I salt water I Result I I Result 1 

M14 
MP14-SW02-A01 

Matrix 
Units 
Sampling Date 
Analvsis Date 

MI4 
MPlCSWOZ-AOlSOL 

94126921 
94GCN260 

01 1 
1.00 

9412G921 
9461 1 80 

012 
1 .a0 

Ugn %dl 
water 
ugll 

12/1/94 
12/13/94 

water, filtered 
ug/l 

12/1/94 
1 211 9194 



MAIN POST 
SURFACE WATER INORGANICS (OFFSITE DATA) 



MAIN POST 
SURFACE WATER PESTlClDESlPCBS 



MAIN POST 
SURFACE WATER PESTtCCDESlPCBS (OFFSITE DATA) 

Geographical Location I Background SSOI I ~ a c k g r o u n d ~ ~ 0 2  
Sample I SSO1-SWOI-A01 I SS01 -SW02-A01 

I I I 
- - 

I --- 
I ~ilution Factor r .oa 1.00 i 
l Matrix I I I water 1 water I 
Units 
Sampling Date 
Analvsis Date 

1 Endrin 1 0.0023 1 0.0023 I 0.091 U I 0.091 I 0.11 U I 0.11 I 

L ' 
Analysis 

ugfl 

Standard 
fresh water 

I Endrin aldehyde 
I I I I I - 

0.76 I o.ai I 0.091 u I 0.091 I 0.11 u I o.zi I 

ugll 

Endosulfan II 
4.4'-ODD 
Endosulfan sulfate 
4,4'-DDT 
Methoxychlor 
Endrin ketone 

Standard I Analytical I Reporting 
salt water 1 Result I Limit 

0.000832 
0.93 

MP '"site pp 

Ugn 
1211 194 
12/16/94 

Analytical 1 Reporting 
Result I Limit 

0.000837 
2.0 

Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Method:TCL Sernivolatiles 

Ugn 
1 2/1/94 
111 7/95 

0.091 
0.091 
0.091 

0.091 U 
0.091 U 
0.091 U 

0.000588 
0.03 

0.11 U 
0 53 U 
0 . l t U  

0.000244 
0.000244 
0.000244 

0.11 U 
0.1.1 U 
0.11 U 

0.1 1 
0.53 
011 

0.000591 
0.03 

0.11 
0.11 
0.1 1 

0.000247 
0.000247 
0.000247 

0.091 U 
0.46 U 
0.091U 

0.091 
0.46 
0091 

091 U 
0.91 U 
0.91 U 

0.09 
0.09 
0.09 

1.1 U 
1.1 U 
1.1 U 

1.1 
1 .l 
1 .I 



MAIN POST 
SURFACE SOIL VOlATILES 



MAIN POST 
SURFACE sorL SEMIVOLATILES 



MAIN POST 
SURFACE SOIL SEMIVOLATILES 



MAIN POST 
SURFACE SOIL INORGANICS 

Geographical Location 
Sample 
Batch# 

1 Matrix 1 I soil 1 soil I 

R F w #  
Sample Depth 
Dilution Factor 

MPlS 
MP1 5-SSOI-A01 

941 1 G832 

MP15 
MP1 5-SS02-A01 

941 1G832 

01 0 
0-6" 
1 .OO 

Units 
Sampling Date 
Analysis Date 

01 1 
0-6" 
1 00 

Analysis 

(Arsenic 1 20 1 8.3 1 0.6' 1 8.9 1 0.38 1 

mgkJ 

% Solids 
Silver 
Aluminum 

Standard 

. . 
Iron 1 33400 1 0.85 1 37700 1 0.92 
Mercurv 1 14 1 0. l l  U I 0.11 I 0.12 U 1 012 

mgfig 
1 1 l29i94 
1 2/6\94 

110 

L 

Cadmium 
Cobalt 
Chromium 

Zinc 1500 7750 1 0.51 12800 0.55 
Dilution Factor ' = 2.00 
Method'TAL Metals 1 

m g h  
1 1 129194 
1 2/6/94 

Analytical 
Result 

86.2 
1.4 

5300 

1 

Reporting 
Ltrnit 

0.10 
0.56 
4.8 

2.9 
6.1 
109 

Analytical 
Result 

Reporting 
Limit 

81.3 
1.5 

5030 

0.51 
0.49 
0.54 

0.1 0 
0.61 
5.2 

4.5 
7.8 
95.5 

0.55 
0.53 
0 59 



MAIN POST 
SURFACE SOIL PESTICIDESIPCBS 

Geographical Lacation 
Sample 
Batch# 
Prep# 
R W  
Sample Depth 
Dilution Factor 
Matrix 
Units 
Sampling Oate 
Analysis Date 
Analysis 

W k g  

Standard 

M15 
MP15-SSO1-A01 

941 1 6832 
94GP 1 033 

01 0 
0-6'' 
10.0 
soil 

mgkQ 
1 1/29/94 
72/17/94 

Analytical 
ResuR 

Reporting 
Lirn~t 

MI5 
MP15-SSOl -A01 

941 16832 
94G P 1 033 

010 DL 
0-6" 
500 
soil 

W/ks 
1 1/29/94 
121 4/94 

Analytical 
Result 

Reporting 
Limit 

M15 
MPI 5-SS02-A01 

941 1G832 
94GP1033 

01 1 
0-6" 
I .O 
soil 

W k g  
1 1 /29/94 
1211 7/94 

Analytical 
Result 

Reporting 
Limit 

M15 
MPl5-SS02-A01 

941 1G832 
94GP 1 033 

011 DL 
0-6" 
20.0 
soil 

"%?/kg 
1 1 129/94 
1 2 1  4/94 

Analytical 
Result 

Reporting 
Limit 

M I  6 
MP18SS01 -A01 

941 1G832 
94GP1033 

01 2 
0-6" 
1 .OO 

soil 

me/kg 
1 1/29/94 
121 7/94 

Analybcal 
Result 

MI 6 
MP16-SS01 -A01 

941 16832 
94GP1033 

012 DL 
0-6" 
20 0 
soil 

mgikg 
1 1/29/94 
1211 3/94 

Reporting 
Limit 

Analytical 
Result 

Reporting 
Lim~t 



MAIN POST 
SURFACE SOIL PESTICIDESIPCBS 



MAN POST 
SOIL BORING VOLATILES 

MP voa D-31 1 1/27/95 



MAIN POST 
SOIL BORING VOIATILES 

MP. 

Geographical Locabon 
Sample 
Sam~le T v ~ e  

MI6 1 M18 1 M18 M I 8  M18 I M18 
I MP16-SB01-A02 I MP18-SBfll-A01 I MP18SB01-A02 I MP18-SB02-A01 I MP18-SB02-A02 I MP18SB03-A01 1 MPl8-SB03-A02 I M18SB04-A01 

I I I I I I I I I 

Mt8 M I 8  



MAIN POST 
SOIL BORING VOLATILES 



MAIN POST 
SOIL BOMNG VOLATILES 



MAIN POST 
SOIL BORING VOLATILES 



MAIN POST 
SOIL BORING VOLATILES 

Chlorornethane 
Brornornethane 
Vmvl Chlonde 

520 
79 
2 , - - - -  - 

- - - . - - - - 

I ,I -Dichlomethene 
1, I -D~chloroethane 
1,2-D~chloroethene (total) 
Chloroform 

00091 
00027 
0 0069 
00044 

Chloroethane 
Methylene Chlonde 
Acetone 
Carbon D~suffide 

1,2-D~chloroethane 
2-Butanone 
1 ,l ,l -Tr~chloroethane 
Carbon Tetrachloride 

00073 
00067 
00079 

49 
1000 

. - 

Brornod~chlomrnethane - 
1,2-Dlchloropropane 
cis-1,3-D~chlompropene 
Tnchloroethene 

Ddutron Factor 1 1 1 I 1 I 
Method.TCL Volatiles 

0012U 
0 012 U 
0012 U 
0012U 

8 
570 
79 
19 

D~brornffihlorornethane 
1,l.Z-Trichloroethane 
Benzene 

0012 U 
0012U 
0012U 

00049 
0003 
0 0044 
00029 

6 
1000 
210 
2 

- 

0012 
0 012 
0 012 
0012 

0012 U 
0012 U 
0 012 U 
0012U 

00024 
00041 
00017 
0 0015 

0 012 
0012 
0012 

0 01 U 
001 U 
0 01 U 
001U 

0 012 
0 012 
0 012 
0012 

001 
001 
001 
0 01 

0012U 
0012U 
0012U 
0012 U 

001 U 
001 U 
001U 
OOIU 

11 
10 
4 
23 

001 
001 
001 

110 1 00024 
22 100043 
3 100033 

001 U 
0 01 U 
0 01 U 
001 'J 

001 
0.01 
0 01 
001 

001 
001 
001 
001 

0002 
00017 
0003 
0002 

0012U 
0012 U 
0012U 
0012U 

001 U 
OOIU 
001U 

001 
001 
001 
001 

0012 
0012 
0012 
0 012 
0012 
0012 
0012 
0012 

0012U 
0012U 
OOt2U 

001 
001 
001 

001 U 
001U 
001 U 
0 01 U 

0012 
0072 
0012 

001 U 
001 U 
001U 



MAIN POST 
SOtL BORING SEMlVOLATlLES 

MP svoa D-37 

Phenol 
bis(2-Chloroethyl) ether 
24hiomphenol 
I ,34Iichlorobenzene 

lWX)[) 

0.66 
280 
5100 

0.234 
0.32 
0241 
0.175 

0.37 U 
0.37 U 
0.37 U 
0.37 U 

0.37 
0.37 
0.37 
0.37 

0.36 U 
0.36 U 
0.36 U 
0.36 U 

0.36 
0.36 
0.36 
0.36 

0.35 U 
0.35 U 
0.35 U 
0.35 U 

0.35 
0.35 
0.35 
0.35 

0.38 Y 
0.38 U 
0.38 U 
0 3  U 

0.38 
0.38 
0.38 
0.38 

0.42 U 
0.42 V 
0.42 U 
0.42 U 

0.42 
0.42 
0.42 
0.42 



MAIN POST 
SOIL BORlNG SEMlVOLATlLES 

Mt6 
MP16-SB01-A02 

94120155 
94080835 

002 

1 .OD 
soil 
mgkg 

1 211 5/94 
12127194 

Analytical I CRQL 
Result I Result I Result I Resun I Result I 

AOC3 
MPA3SBO2-A02 

94120155 
94GB0835 

. -- 003 

1.00 
soil 

m f l s  
1211 5/94 
12123/94 

Analytical I CRQL 

AOC3 
MPAJSBOI-CO2 

Dupliite 
9412G130 
94080835 

002 

1.00 
soil 

m& 
1211494 
12/27/94 

Analytical I CRQL 

-raphid Location 
Sample 
Sample Type 
.Batch# 
Prep# 
RNVI 
Sam@e (bas) 
Dilution Fador 
Mrrtrbc 
units 
Sampling Date 
Analysis Date 
Analysis 

MI6 
MPl&SBOI-A01 

94120155 
94GBQ835 

001 

1.00 
dl 

ma/b 
1211 5/94 
12/23/94 

Analytical I CRQL 

mg/kg 

Standard 

mglkg 

MDt 

AOC3 
WA3SBO1 -A02 

9412G130 
94080835 

001 

1 .00 
soil . 

me/ks, 
12/14/94 
12/27/94 

Analytical I CRQL 



MAIN POST 
SOIL BORING SEMIVOUTILES 



MAIN POST 
SOIL BORING SEMtVOLATILES 

Dibenzofuran 0.215 0.35 U 0.35 31 9.2 ' 
2.4-Dinlmtoluene 1 0.19t 0.35 U 0.35 0.460 U 0.46 
Diethylphthalate 10000 0.178 0.35U 0.35 0.460 U 0.46 
4-Chlorophenyl-phenyrether 0.231 0.35 U 0.35 0.460 U 0 46 
Fluorene 2300 0.208 0.35 U 0.35 40 9.2 ' 
4-Nitroaniline 0.211 0.88 U 0.60 1.1 U 1.1 
4,6-Dinitno-2-m%thylphenol 0.175 0.88 U 0.88 1.1 U 1 1 
N-Nitmsodiphenytamine (1) 140 0.239 0.35 U 0.35 0.46 U 0.46 
4-Bmmophenyl-phenylether 0.175 0.35 U 0.35 

ppp 0.46 U 0.46 
Hemchlombenzene 0.66 0.182 0.35 U 0.35 ~~~~~p~ 

0.46 U 0 46 
Pentachlorophenol 6 0.132 0.88 U 0.88 1.1 U 1.f 
Phenanthrene 0.165 0.38 U 0.35 140 46- 
Anthracene 1M)O 0.152 0.35 U 0.35 16 9.2 
Carbazoie 0.145 0.35 U 0.35 ---- 4.8 J 9.2 * 
Di-n-butylphthalate 5700 0.215 0.084 JB 0.35 --- pp pp 

0.36 JB 0.46 
Fluoranthene 2300 0.198 0.35 U 0.35 46 9.2 " 
. m e w  1700 0.178 0.35 U 0.35 48 9.2 
Btitylbenzylphthalate 1100 0.175 0.35U 0.35 0.45 J 0.46 
33'-Dichlombenzidine 2 0.092 0.35 U 0.35 0.46 U 0.46 
Benzo(a)anthracene 0.9 0.162 0.35 U 0.35 11 9.2 * 
Chfysene 9 0.145 0.35 U 0.35 10 9.2 * 
bis(2-EthylheNphtharate 49 0.32 0.053 J 0.35 0.17 J 0.46 
Di-n-octyl phthalate 1100 0.185 0.35U 0.35 0.46 U 0.46 
Benzo(b)fluoranthene 0.9 0.188 0.35 U 0.35 7.6 J 9.2 " 
Benzo(k)fluoranthene 0.9 0.205 0.35 U 0.35 2.3 0 46 
Benzo(a)pyrene 0.66 0.162 0.35 U 0.35 3.8 J 9.2 ' 
Indeno(l,2,3-cd)pyrene 0.9 0.234 0.35 U 0.35 2.1 0.46 
Dibenzo(a,h)anthracene 0.66 0.198 0.35 U 0.35 0.45 J 0.46 
~~o(g,h,l)perylene 0.224 0.35 U 0.35 0.21 J 046 
Petroleum hydmcarbons 27.8 U 27.8 26.8 U 26.8 117 28.7 30.0 U 30.0 221 28.6 2300 348 
Total Est. Conc. of TIC 10.46 17.8 
Dilution Factor 1 .=20.0,"= 100 
Mathod:TCt Sernivolatiles - 1 



MAIN POST 
SOIL BORING SEMNOLATlLES 

svc 



MAIN POST 
SOIL BORLNG SEMWOLATILES 

b~ob,h,Operllene 
Petmleum hydrocarbons 
Total Est. Conc. of TIC 
Dilution Factor 

,Method:TCL Semivolatilas 

84.9 
0.224 

28.5 
1.5 1 0.46 

21.2 

I 
I 

188 367 27.8 27.5 612 30.6 6330 719 



MAIN POST 
SOIL BORING SEMlVOLATlLES 

MP svoa 0-43 1 1/27/95 



MAIN POST 
SOIL BORING SEMNOlATlLES 

MP- - 



MAIN POST 
SOIL BORING SEMNOLATILES 

Gqpaphical Location 
'Sample 
Sample Type 
BatcM 
Prep# 
RFWS 
Sample Oepth (bgs) 
Dilution Factor 
Matrix 
Units m W  mdkn mJkg mdkg w4Jkg nWkg mdke 
Sampling Date 111 1/95 119195 1/9/95 1/9/95 1/6/95 
Anatysis Date 1 11 3/95 1/21/94 2/8194 2/W4 1/21/95 

Standard MDL Analytical ( CRQL Analytical GRQL Analytical CRQL Analytical I CRQL Analytical I CROL 
Result I Result Resul Result I Result I 

I I I 

M18 
MP18SB25402 

W10858  
950TS038 

002 

I 
10.0 
soil 

81 
BlSBOl-AOl 

94010527 
95000017 

W1 

I 
1 .W 
soil 

81 
81-SB01-AOIRE 

94010527 
95080017 

001 
I 

1 .OO 
soil 

01 
BiSB01-A02 

94010527 
95080017 

002 

I 
1 .OO 
soil 

02 
82-SBOI-A01 

94010500 
95GB0017 

001 

1 .W 
soil 



MAIN POST 
SOIL BORING SEMNOLATILES 

B2 
82-5801 -A01 

9401G5W 
95GBW17 

001 

Geographical Location 
Sample 
Sample Type 
Batch# 
Prep 
R F W  

, 

M18 
MP18SB2S-AO2 

95010656 
95GTS038 

002 

01 
04-SBOI-AOI 

940TG527 
95GBW17 

001 

01 
B1 SBOI-A01 RE 

94010527 
95G BOO 1 7 

001 

01 
Bt -SBO2-A02 

94010527 
95GBOQ17 

002 





MAIN POST 
SOIL BORING SEMIVOLATILES 



MAIN POST 
SOIL BORING SEMIVOLATILES 

MP svoa 



MAIN POST 
SOIL BORING SEMNOtATlLES 



MAIN POST 
SOIL BORING SEMNOLATILES 

soil soil soil 1 
,Units mBM w h  mmil m g h  
Sampling Date 111 1/95 1111195 

PP 

Analysis Date 2110195 211 1/95 
Analysis Standard MDL Analytical I CRQL Analytical I CRQL Analyliml I CRQL 

Result I Result 1 
I I 

MP svoa 





ES-Q 



MAIN POST 
SOIL BORING INORGANICS 



MAIN POST 
SOIL BORING INORGANICS 

Geographical Location 
Sample 
Sample Type 
Batch# 
Prep# 

M18 
MPlSSBO3-A01 

9501 0632 
95GTS038 

MI 8 
MPlBSB03-A02 

9501 0632 
95GTS038 

MI8 
MP18SB07-A01 

9501 G632 
95GTS038 

MI8 
MP18-SB24-A01 

95016632 
95GTS038 

MI 8 
MPlBSB24-A02 

9501 G632 
95GTS038 



MAIN POST 
SOIL BORING INORGANICS 

Method:TAL Metals, Cyanide 



MAIN POST 
SOIL BORING INORGANICS 

MP inos 0-57 



MAIN POST 
SOIL BORING INORGANICS 

MP'  - " 58 



MAIN POST 
SOIL BORING INORGANICS 

MP inar 







MAIN POST 
SOIL BORING PESTfClDESlPCBS 



MAIN POST 
SOIL BORING PESTlClDESlPCBS 



MAIN POST 
GROUNDWATER VOtATlLES 

Geographical Lacatmn M2 M2 ls2 M2 M2 M2 M3 
Sample I 1 MW2WOt-A01 I MPO2WO1-A02 I MP02W02-A01 I MP02NNVO2402 I MP02-MW03-A01 I MP02WOJd02 I MP03-MW04-A01 



MAIN POST 
GROUNDWATER VOLATILES 

Sample Type 
BatcM 95030642 95020219 95030660 950202 I 9  95030680 95026218 9Ci03G660 

? r e  gSOVC054 95GVC030 ssGVC055 95GVC030 95GVC055 95GVC030 95GVCOY5 
RRNll 009 003 003 005 001 007 005 
DilUtion Fador 1 .W] 1 .W 1.00 1.00 1.00 1.00 100 
Matrix water water water watw water waler wafer 
Units u f l  ~ S r l  ~911 uSn ugll ug/i uSn uSn #en 
Sampling Date 3/8/95 2/16/95 3/9/95 2/16/95 3/9/95 2ll%l% 3/3/95 
Analysis Date 3/10195 U21195 311 0/95 2/21/95 3 1  W95 2/21/95 311 W95 
Analysis Standard MOL Analytical 1 CRQL Analytical 1 CRQL Analytical 1 CRQL Analytical 1 CRQL Analytical 1 CRQL Analylical 1 CRQL Analytical 1 CRQL 

Resuit I Result I Resuit ] Result I %suit ] Result 1 Resun I 
I I , 

MP voa D-65 1 1/27/95 



MAIN POST 
GROUNDWATER VOLATILES 







MAIN POST 
GROUNDWATER VOLATlLES 



MAIN POST 
GROUNDWATER VOLATILES 



MAN POST 
GROUNDWATER VOLATlLES 

voa 0-71 



MAIN POST 
GROUNDWATER VOLATlLES 

swm 
Xytene (total) 
Total Est. Conc. of TIC. 
hAethod:TCL Volatiles 

3 ' .72 ' 1 R7r 

100 
40 

3.8 
3.8 

10 U 
10 U 

10 
10 

10U 
10 U 

10 
10 

10U 
10U 

10 
10 

IOU 
IOU 

10 
10 

't0U 
IOU 

10 
10 

IOU 
IOU 

I 0  
10 

10U 
10U 

10 
10 



MAIN POST 
GROUNDWATER VOLATlLES 

NIP voa 0-73 1 1/27/95 



MAIN POST 
GROUNDWATER VOLATILES 





MAIN POST 
GROUNDWATER VOllATlLES 



MAIN POST 
GROUNDWATER SEMIVOLATILES 

MP svoa 



MAIN POST 
GROUNDWATER SEMlVOLATtLES 





MAIN POST 
GROUNDWATER SEMlVOLATlLES 





MAIN POST 
GROUNDWATER SEMIVOLATILES 



MAIN POST 
GROUNDWATER SEMlVOLATlLES 

MP svoa 





MAIN POST 
GROUNDWATER SENIVOUTILES 



MAIN POST 
GROUNDWATER SEMIVOLATILES 



MAIN POST 
GROUNDWATER SEMIVOLATILES 

MP svoa 



MAIN POST 
GROUNDWATER SEMIVOLATILES 





MAIN POST 
GROUNDWATER SEMIVOLATILES 

MP- - 

Geographical Lmt lon 
Sample 

Sample Type 
Batch# 
Prep# 
R W  
Dilution ~ s a o r -  
Matfix 
units 
Sampling Date 
Analysis Date 
Analysim 

Mtmphenol 
,Dibmoiuran 
2,4-Dinitrotoluene 
Diethyiphthalate 
4-Chlorophenyl-phenylether 
R u m e  
4-Nitroaniline 
4,EDinitm-2-methylphenol 

usn 

Standard 

10 
5000 

300 

ugn 

MDL 

7.5 
8.5 
5.8 
5.4 
7.0 
6.3 
6.4 
5.3 

M8 
MWB-MWl4-A01 

95020219 
95GB0111 

018 
1.00 

water 

uan 
211 6/95 
311 3195 

Analyticat 
Resun 

24 U 
10 U 
10 U 
10 U 
10 U 
10 U 
24 U 
24 U 

CRQL 

24 
10 
10 
10 
10 
tO 
24 
24 

M8 
MW&MW1 +A02 

95030767 
95GW263 

010 
1.00 

water 
ug/l 

3/t 5/95 
411 5/95 

Analytical 
Result 

25 U 
10 U 
$0 u 
I 0  U 
I 0  U 
I 0  U 
25 U 
25 U 

CRQL 

25 
10 
10 
10 
10 
10 
25 
25 

M8 
MPO&MW14-A02RE 

95030767 
95GP0263 

010 
1 -00 

water 
U~II 

3/15/95 
41 t5/95 

Analytical 
Result 

24 U 
10 U 
I 0  U 
10 U 
10 U 
10 U 
24 U 
24 U 

CRQL 

24 
10 
10 
10 
10 
10 
24 
24 

M8 
MPOUWdlS-AOI 

95020403 
95GB0129 

003 
1.00 

water 
U~II 

2/22/95 
311 6/95 

M8 
MW&MW15-A02 

95030767 
95GP0263 

012 
1.00 

water 
U~II 

3/15/95 
411 5195 

Analytical 
Resul 

26 U 
7 J 

11 U 
11 U 
11 U 
9 J 

26 U 
26 U 

Analytical 
Resun 

30U 
5 J 

12 U 
12 U 
12 U 
7 J 

30 U 
30 U 

CRQL 

26 
I I 
11 
11 
11 
11 
26 
26 

CRQL 

30 
12 
12 
12 
12 
12 
30 
30 



S3111VlOAIW3S N31WMdNn080 
lSOd NWW 



MAIN POST 
GROUNDWATER SEMNOLATILES 



MAIN POST 
GROUNDWATER SEMIVOLATILES 

NIP svoa 



MAIN POST 
GROUNDWATER SEMlVOLATlLES 

Geographical Location MI2 MI2 M12 MI 2 MI2 
Sampte 1 1 MP12-MW26-A02 MP12MW18-A01 

Petroleum hydrocarbons r 
Total Est. Conc. of TlC 5 J 52 J 22 J 10 J 3 J 
Dilution Factof I I 
Method:TCL Semivolatiles 



MAIN POST 
GROUNDWATER SEMlVOLATlLES 

MP svoa 



MAIN POST 
GROUNDWATER SEMIVOLATILES 

MP- . --96 ' 1/27/95 



MAIN POST 
GROUNDWATER SEMtVOLATILES 



MAIN POST 
GROUNDWATER SEMlVOLATlLES 

MP- - 

Gaographkal L-on 
Sample 
Sample Type 
b t c M  

!=-@ 
RFW# 
.Dilution Factor 
Mahix 
Units 
Sarnpllng Date 
Analysis Date 
Analysis 

u d  

Standard 

u@ 

MDL 

M'l4 
MPl W 2 M 0 2  

Field Rinsate Blank 
95030722 
950801 81 

003 
1.00 

water 
u@ 

3/13/95 
3 1  8/95 

Analytical 1 CRQL 
Resuit I 

I 

MI4 
M P I W t l - A 0 1  

95020403 
95GB0129 

012 
1 .OO 

water 
 US^ 

2/22/95 
3/16/95 

Analytical 1 CRQL 
Result I 

I 

MI4 
MP144W21 -A02 

95030660 
950801 74 

D l  9 - 
1.00 

water 

u d  
3/9/95 
3/21/95 

Analytical 1 CRQL 
Result I 

I 

M14 
MP14MW21 -A01 RE 

95020403 
95080129 

012 RE -- 
1.00 

water 
USn 

2122195 
3 /5M 

Analytical I CRQL 
Result I 

I 

M16 
MPlSMW22-A01 

95020238 
950601 12 

016 
1 .OO 

water 
Ugfl 

2\17/95 
2/28/95 

Analytical 1 CRQL 
Result I 

I 



MA$ POST 
GROUNDWATER SEMNOUTILES 

MP svoa 





M A ~ N  POST 
GROUNDWATER SEMIVOLATILES 

Phenol 4WX) 7.1 11 U 11 I 1  U 11 10 U 10 11 U 11 10 U 10 12 U 12 
bis(2Chtaroethyl) ether 10 9.7 11 U 15 11 U 11 10 U 10 11 U 11 10 U 10 12 U 12 
Z-Chlwophend 40 7.3 11 U I 1  I 1  U 11 10 U 10 11 U I I 10 U 10 12 U 12 
1.3Olohlombenzene 600 5.3 11 U 7 1 11 U 11 10 U 10 11 U 11 10 U 10 12 U 12 

P svoa D-101 



ZOr , 



MAIN POST 
GROUNDWATER SEMIVOLATILES 

I I water water water water water water 

Sampie Type 
Batch# 
p r e  
R W  
Dilution Factor 

MP svoa 

D u p l i i e  
95020238 
95080112 

008 
1 .OO 

95020169 
95080103 

W1 
2.00 

95030616 
95080166 

008 
1.00 

950201 69 
950801 03 

003 
1.00 

95036616 
95GB0166 

010 
I .@I 

9502G169 
95080103 

005 
1.00 



MAIN POST 
GROUNDWATER SEMIVOLATILES 

Geographical Location 
Sample 
Sample Type 
Bat&# 
Prep# 
R M  

MI 8 
MPI&MW25COt 

Duplicate 
45020238 
95080122 

008 

B1 
BIMWOIB-A02 

95030616 
95G80166 

W8 

B1 
B ~ M ~ O I W I  

9502G 1 69 
WBOf 03 

W l  

83 
B3WO35AOI 

95020169 
95GBO103 
W5 

82 
62-MWO2B-A0 1 

950201 69 
95060103 

003 

82 
B2MWO2EA02 

95030616 
95GB0166 

010 



MAIN POST 
GROUNDWATER SEMNOlATlLES 

MP svoa D-105 



MAIN POST 
GROUNDWATER SEMIVOLATILES 



MAIN POST 
GROUNDWATER SEMNOLATILES 

P svoa 



MAIN POST 
GROUNDWATER SEMIVOLATILES 

Isample ~ y p e  I I 

Geographical Location 

. -. - - .. I I I I --. 
In:'."'~n Factor 1 .W 1.00 

i I I -tar I I 

B5 I 85 

- 

bis(2-Ethy1hexy)phthalate I 30 1 9.7 1 l l U  I 1 1  I IOU 1 1 0  
Di-n-ocM ohthalate I 100 1 5.6 1 l l U  1 1 1  1 IOU I 1 0  

Sample I B5MW055AOl I B5W05B-AO2 



MP inarl 



MAIN POST 
GROUNDWATER INORGANICS 



MP inorl 



MAIN POST 
GROUNDWATER INORGANICS 



I 'OST 
GROUNDWRP~R INORGANICS 

MP inorl 



MAIN POST 
GROUNDWATER INORGANICS 

Silver 
Atuminum 
Anenic 
Barium 
Beryltiurn 
Cakium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Mercury 
Potasslum 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Antimony 
Selenium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Ammonia as Nitrogen 
SuIfate - - . . - -- I I I I I I I 
Dilution Factor 
Method:TAL Metals, Cyanide 

20 
200 
8 

MOO 
20 

4 

i 00 
1000 
300 
2 

50 
50000 

100 
10 
20 
50 
10 

5000 
200 

I 

2.5 U 
16.8 U 
1.9 U 
27.7 

0.30 U 
31900 
2.9 U 
2.3 U 
4.7 U 
4.0 U 
10900 
0.20 U 
6150 
5290 
101 

9230 
4.2 U 
1.6U 

10.9 U 
1.5 U 

0.70 U 
2.1 U 
3.0 

2.5 
16.8 
1.9 

0.80 
0.30 
8.4 
2.9 
2.3 
4.7 
4.0 
2.5 
0.20 
67.9 
34.3 
0.90 
19.1 
4.2 
1.6 
10.9 
1.5 

0.70 
2.1 
1.9 

3.0 U 
1640 
2.1 
41.0 

0.90 U 
33500 
2.8 U 
3.8 
16.6 
3.0 

18100 
0.20 U 
7670 
6320 
111 

9550 
10.8 U 

8.7 
20.7 U 
1.8U 
1 .I U 
7.9 

33.5 
I 0  U 

3.0 
24.0 
t .6 
1.7 

0.90 
10.4 
2.8 
3.0 
2.9 
1.9 
6.4 
0.20 
685 
18.3 
1 .a 

30.5 
$0.8 
1.2 

20.7 
1.8 
1 .I 
2.3 
3.8 
10 

3.0 U 
24.0 U 
1.6U 
28.0 

0.90U 
33100 
2.8 U 
3.0 U 
2.9 U 
2.6 

10600 
0 20 U 
6570 
5760 
104 

9580 
10.8 U 
1.2 U 

20.7 U 
1.8U 
1.1 U 
2.3 U 
5.7 

3.0 
24.0 
1.6 
1.7 

0.90 
10.4 
2.8 
3.0 
2.9 
1.9 
6.4 
0.20 
685 
18.3 
1.8 

30.5 
10.8 
1.2 

20.7 
1.8 
1.1 
2.3 
3.8 

2.5 U 
182 

l .9U 
60.0 

0.30 U 
45300 
2.9 U 
2.3 U 
6.0 

4.0 U 
21500 
0.20 U 
8640 
6070 
81.3 
9760 
4.2 U 
1.6U 
10.9 U 
1.5 U 

0.70 U 
2.1 U 
3.9 
10 U 

2.5 
16.8 
1.9 
0.80 
0.30 
8.4 
2.9 
2.3 
4.7 
4.0 
2.5 
0.20 
67.9 
34.3 
0.90 
19.1 
4.2 
1.6 
10.9 
1.5 
0.70 
2.1 
1.9 -- 
1 0 

2.5 U 
16.8 U 
1.9 U 
39.3 

0.30 U 
44000 
2.9 U 
2.3 U 
4.7 U 
4.0 U 
12500 
0.20 U 
8350 
5870 
77.2 
9580 
4.2 U 
1.6 U 
10.9 U 
1.5U 

0.70 U 
2.1 U 
1.9U 

-- 

2.5 
16.8 
t .9 
0.80 
0.30 
8.4 
2.9 
2.3 
4.7 
4.0 
2.5 
0.20 
67.9 
34.3 
0.90 
1 9 .  
4.2 
1.6 
10.9 
1.5 

0.70 
2.1 
1.9 

3.0 U 
76.2 
1.3 U 
55.8 

0.90 U 
47700 
2.8 U 
3.0 U 
2.9 U 
1.9U 
21900 
0.20 U 
9210 
6420 
88.7 

10800 
10.8 U 
1.6U 

20.7 U 
t 8 U  
1.7 U 
2.3 U 
3.8 U --- 
l o  U 

3.0 
24.0 
1.3 
1.7 

0.90 
10.4 
2.8 
3.0 
2.9 
1.9 
6.4 
0.20 
685 
18.3 
1.8 

30.5 
10.8 
1.6 

20.7 
1.8 
1.7 
2.3 
3.8 
10 

3.0 U 
24.0 U 
1.3U 
38.8 

0.90 U 
46300 
2.8 U 
3.0 U 
2.9 U 
1.9 U 
13500 
0.20 U 
8010 
6% 70 
85.5 

10500 
10.8 U 
1.6U 
20.7 U 
1.8 U 
1.7 U 
2.3 U 
4.5 

3.0 
24.0 
1.3 
1.7 
-- 

0.90 
10.4 
2.8 
3.0 
2.9 
1.9 
6.4 

0.20 
685 
18.3 
1.8 

30.5 
10.8 
t.6 

20.7 
1 .8 
1.7 
2.3 
3.8 



- 
I 1 Standard 1 Analytical 1 MDL 1 Analytical 1 MIX 1 Analytical 1 MDL I Analytical [ MDL 1 Analytical 1 MOL ( Analytical I MDL 1 Analytical ( MDL 

I I Result 1 I Result l I Result l I Result l ! Rmsult l I Result 1 I Rawtt  I 

Geographical Location 
Sample 
Sample Type 
Batch# 
Prep# 
RRNX 

A&nmii as Niogen ' 
Sulfate 18.8 5.0 10.8 5.0 38.3 10.0 49.2 ( 10.0 
Dilution Factor *=2 

Wlution Factor 1.00 I .W 1.00 1.00 1.00 1 .00 1.00 - 

Matrix water water, filtered water water, filtered water water, filtered water 
Units W W W uafl ~ ~ 1 1  W ugn u f l  
Sampling Date U1 7195 U1 7/95 39/95 3/9195 2/17/95 U 1 7 M  3/9/95 
Analvsis Date 311% U2U95 3 1  3/95 311 3/95 3/1/95 2122195 311 3/95 

M5 
MPMMW10402 

Total 
95030660 
9561488 

01 1 

Silver 
Aluminum 

(Nlathod:TAL Metals, Cyanide I I I 1 1 I 

M5 
MP05-MW10-A01 

Total 
95026238 
65GCN045 

010 

M5 
MPOSNIW10-AOISOL 

Soluble 
95020238 
9501397 

01 1 

M5 
MWS.MW10602SOL 

Soluble 
95036660 
9561488 

01 2 

20 
200 

M5 
MPMMW11-A01 

Tatal 
95020238 
95GCN045 

01 2 

3.0 U 
212 

M5 
MPOSMW11-AOISOL 

Soluble 
95020238 
9501397 

013 

3.0 
24.0 

M5 
MPOCMWllh02 

Total 
9503G660 
9561488 

01 3 

3.0 U 
30.7 

3.0 
24.0 

3.0 U 
99.6 

3.0 
24.0 

3.0 U 
24.0 U 

3.0 
24.0 

3.0 U 
11 60 

3.0 
24.0 

3.0 U 
57.4 

3.0 
24.0 

3.0 U 1 3.0 
645 1 24.0 
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Geogrnphical Location 
Sample 
Sample Type 
Batch# 
Prep# 
R M  

Dilution Factor '=2 I I I 
Met)lod:TAL Metals, Cyanide I 

M8 
MP08-MW12-AO2 SOL 

Soluble 
9503(3767 
950151 0 

002 

MB 
MPO&MW12C02 
Duplicate - Total 

9503G767 
950151 1 

003 

FA8 
MPO&MWl2-E02 

Field Rinsate - Total 
95030787 
9561513 

008 

M8 
MPO&MW12C02 SOL 

Duplicate - Soluble 
950x767 
9501512 

004 

M8 
MP08-MW12-E02 SOL 
Fidd Rinsate - Solubk 

85030767 
95GI514 

007 

M8 
MPOSMW13-A01 

Total 
9502G403 
95GCN053 

001 

MB 
MWBMW13-A01 SOL 

Soluble 
95024403 
9561460 

002 



MAIN POST 
GROUNDWATER INORGANICS 

Silver 
Aluminum 
Amnic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
COW 
Iron 
Mercury 
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Antimony 
Selenium 
Thalhm 
Vanadium 
Zinc 
Cyanide 
Ammonia as Nitrogen 
Sulfate 
Dilution Factor 
Mathod:TAL Metals, Cyanide 

20 
200 
8 

2000 
20 

4 

100 
lo00 
300 
2 

50 
50000 

100 
10 
20 
50 
10 

5000 
200 

3.0 U 
661 
1.9 U 
260 

0.90U 
171000 
2.8 U 
3.0 U 
4.3 
5.1 

48100 
0.20 U 
17800 
58300 

737 
17t000 
10.8U 

3.7 
20.7 U 
1.5U 
1.1 U 
3.8 
27.3 
10U 
2.9 
34.3 

'12 

3.0 
24.0 
1.9 
1.7 -- 
0.90 
10.4 
2.8 
3.0 
2.9 
1.9 
6.4 
0.20 
685 
18.3 
1.8 

30.5 
10.8 
1 .O 

20.7 
1.5 
1 .l 
2.3 
3.8 
10 

0.20 
10.0' 

I 

3.0 U 
44.4 
1.9U 
180 

r-mm-- 
f 65000 
2.8 U 
3.0 U 
2.9 U 
1.9U 
27900 
0.20 U 
17200 
57500 

703 
172000 
10.8 U 
1.0 U 

20.7 U 
1.5U 
1.1 U 
2.3 U 
3.9 

I 

3.0 
24.0 
1.9 
1.7 
0.90 
10.4 
2.8 
3 0 
2.9 
t.9 
6.4 
0.20 
685 
16.3 
1.8 

30.5 
10.8 
1 .O 

20.7 
1.5 
1.1 
2.3 
3.8 

, 

2.5 U 
2220 
4.3 
372 
0.70 

162000 
3.0 
4.8 
23.1 
4.0 U 
57700 
0.20 U 
65100 
79000 
277 

421000 
4.9 
9.3 -- 

10.9 U 
1.5U 

0.70U 
12.9 
49.6 
10 U 
75.2 
6.8 

"=lo0 
I 

2.5 
16.8 
1.9 

0.80 
0.30 
8.4 
2.9 
2.3 
4.7 
4.0 
2.5 
0.20 
67.9 
34.3 
0.90 
19.1 
4.2 
1.6 
10.9 

2.5 U 
30.4 
l .9U 
304 
0.39 

165000 
2.9 U 
2.5 

4.7 U 
4.0 U 
41400 
0.20 U 
64300 
78700 
263 

424000 
4.2 U 
l.6U 

2.5 
16.8 
1.9 

0.80 - - - ~ ~ ~ ~ ~ ~  
0.30 
8.4 
2.9 
2.3 
4.7 
4.0 
2.5 

0.20 
67.9 
34.3 
0.90 
1 9  
4.2 
1.6 
10.9 

1.5 
0.70 
2.1 
1.9 
10 

20.0 * 
5.0 

1.5U 
1.1 U 
15.4 
57.2 
10 U 
72.6 
22.8 

3.0 W 
2480 
3.2 
448 

0.90 U 
157000 

2.9 
3.8 
24.9 
5.2 

57000 
0.20 U 
65200 
75100 
275 

346000 
10.8 U 
10.2 

20.7 U 
1.5 U 

0.70 U 
2.1 U 
3.8 

1.5 
1 .l 
2.3 
3.8 
10 

4.0 
5.0 

'=25.*'=20 

1.5 
0.70 
2.1 
1.9 

3.0 
24.0 
1.9 
1.7 

0.90 
10.4 
2.8 
3.0 
2.9 
1.9 
6.4 
0.20 
685 
18.3 
1.8 

762 ' 
10.8 
1 .O ----- 
20.7 

1.5U 
1.1 U 
4.6 
4.6 

"525 

1.5 
1.1 
2.3 
3.8 

3.0 U 
46.9 
1.9 U 
356 

0.90 U 
164000 
2.8 U 
3.0 U 
3.1 
4.4 

35100 
0.20 U 
67500 
76200 
271 

365000 
10.8 U 
1.OU 

20.7 U 

3.0 
24.0 
1.9 
1.7 

0.90 
10.4 
2.8 
3.0 
2.9 
1.9 
6.4 
0.20 
685 
18.3 
1 .8 

762 ' 
10.8 
1 .O 

20.7 
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Silver 
Aluminum 
Arsenic 
Bwium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Mercury 
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 

20 
200 

8 
2000 
20 

4 

100 
lo00 
300 
2 

50 
5000 

100 
10 

2.5 U 
563 

1.7 U 
131 

0.30 U 
6110 
3.4 

2.3 U 
4.7 U 
4.3 

1220 
020 U 
4830 
3880 
15.9 

20900 
6.4 
5.4 

2.5 
16.8 
1.7 

0.80 
0.30 
8.4 
2.9 
2.3 
4.7 
4.0 
2.5 
0.20 
67.9 
34.3 
0.90 
19.1 
4.2 
1.2 

2.5 U 
t 95 

1.7U 
$14 
0.34 
6250 
3.5 

2.3 U 
4.7 U 
4.8 
55.9 

0.20 U 
4700 
3810 
15.0 
20900 

4.7 
1.2 U 

2.5 
16.8 
1.7 

0.80 
0.30 
8.4 
2.9 
2.3 
4.7 
4.0 
2.5 

0.20 
67.9 
34.3 
0.90 
19.1 
4.2 
1.2 

2.5 U 
266 
1.3 U 
223 

0.30 U 
37900 
2.9 U 
2.9. 
7.5 
8.6 

40900 
0.20 U 
4640 
5240 
547 
8900 
4.6 
13.8 

2.5 
16.8 
1.3 

0.80 
0.30 
8.4 
2.9 
2.3 
4.7 
4.0 
2.5 

0.20 
67.9 
34.3 
0.90 
19.1 
4.2 
1.6 

2.5 U 
27.2 
1.3 U 
215 

0.30 U 
37700 
2.9 U 
2.3 U 
4.7 U 
4.0 U 
38800 
0.20 U 
4460 
5160 
543 
8940 
4.2 U 
1.6 U 

2.5 
16.8 
1.3 

0.80 
0.30 
8.4 
2.9 
2.3 
4.7 
4.0 
2.5 
0.20 
67.9 
34.3 
0.90 
19.1 
4.2 
1.6 

2.5 U 
520 
1.7U 
206 

0.30 U 
39500 
2.9 U 
2.3 U 
4.7 U 
7.7 

41900 
0.20 U 
4680 
5130 
554 

8730 
4.2 U 
23.7 

2.5 
16.8 
1.7 

0.80 
0.30 
8.4 
2.9 
2.3 
4.7 
4.0 
2.5 
0.20 
67.9 
34.3 
0.90 
19.1 
4.2 
1.2 

2.5 U 
16.8 U 
1.7U 
182 

0.30 U 
39000 
2.9 U 
2.3 U 
4.7 U 
4.0 U 
37600 
0.20 U 
4480 
4980 
538 

8440 
4.2 U 
1.2 U 

2.5 
16.8 
1.7 

0.80 
0 30 
8.4 
2.9 
2.3 
4.7 
4.0 
2.5 
0.20 
67.9 
34.3 
0.90 
19.1 
4.2 
1.2 
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I~eoaraohical Location I I B5 I 
k a m ~ l e  I I BIMWO5B402 SOL t 

Dilution Factor 1.00 
Matrbc water, filtered 

Sample Type 
Batch# 
PreM 

l Units I uan I uan I 

Soluble 
9503G616 
9501475 

I Result ( 
I I I 

Sampling Date 
Analysis Date 
Anahrsis 

l Barium 1 2OOO 1 99.6 1 0.80 1 

Standard 

Silver 
Aluminum 
Arsenic 

Calcium 
Cadmium 
Cobalt 11.6 
Chromium 100 4.7 U 4.7 

37/95 
311 3/95 

AnaMical 1 MDL 

Dilution Factor 
Method:TAL Metals, Cyanide 

20 
200 
8 

2.5 U 
108 

1 9 U  

2.5 
16.8 
1.9 
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GROUNDWATER PESTICIDESIPCBS 

Geographical Location 
Sample 
Sam~le Tme 

MI2 
MP12-MWl &A01 

M12 
MP12-MW1 &A02 

MI 4 
MP14-MW19-A01 

M14 
MP24-MW19A02 

M14 
MPl4-MW20-A01 

M14 
MP14-MW20-A02 
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MAIN POST 
TRANSFORMERS AND CONCRETE - PCBs 

I I I I I I 
Dilution Factor 
Matrix 
Units 
Sampling Date 
Analysis Date 
Analysis 

% Solids 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-I 248 
Aroclor-I 254 
Aroclor-1 260 
Method:TCL PCBs 

makg 

Standard 

0.055 
0.055 
0.055 
0.055 
0.055 
0.055 
0.055 

81.3 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.48 U 
0.68 

2.5 
soil 

mdkg 
1 1/29/94 
1 2/21 194 

Analytical 
Result 

0.10 
0.24 
0.24 
0.24 
0.24 
0.24 
0.48 

Reporting 
Limit 

0.5 
soil 

W&J 
1 1/29/94 
12121 194 

Analytical 
Result 

89.4 
0.045 U 
0.045 U 
0,045 U 
0.045 U 
0.045 U 
0.089 U 

0.18 

Reporting 
Limit 

0.5 
soil 

mglkg 
1 11-29/94 
12/22/94 

Analytical ' Reporting 
Result 

0.10 
0.045 
0 045 
0.045 
0.045 
0.045 
0.089 

Limit 

25000 
Concrete 

mglkg 

1 2/31 194 
Analytical ' Reporting 

Result 

77.7 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.1 U 

0.059 J 

Limit 

25000 
Concrete 

mg/kg 

1 2/37 194 
Analytical 

Result 

5.0 
soil 

mglkg 
I 1129194 
1 2/21 194 

0.10 
0.051 
0.051 
0.051 
0.05f 
0.051 
0.1 
0.1 

Reporting 
Limit 

Analytical 
Result 

Reporting 
Limit 

2000 U 
2000 U 
2000 U 
2000 U 
8400 

3900 U 
3900 U 

2000 
2000 
2000 
2000 
2000 
3900 
3900 

1900 U 
1900 U 

1900 
1900 

88.2 
0.45 U 
0.45 U 

1900 U , 1900 

0.10 
0.45 
0.45 

0.45 U 
0.45 U 
0.45 U 
0.89 U 
0.89 U 

1900 U 
6300 

3900 U 
3900 U 

0.45 
0.45 
0.45 
0.89 
0.89 

1900 
1900 
3900 
3900 



MAIN POST 
TRANSFORMERS AND CONCRETE - PCBs 

Geographical Location 
Sample 

Sample Type 
Batch# 
Prep# 
RFW# 
Sample Depth 
Dilution Factor 
Matrk 
Units 
Sampling Date 
Analysis Date 
Analysis 

MP tr, cc 

% Solids 
Aroclor-I 01 6 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-I 248 
Aroclor-I 254 
Aroclor-1260 
~ethod:~C~ PCBs 

m g m  

Standard 

0 055 
0.055 
0.055 
0.055 
0.055 
0.055 
0.055 

Building 1208 
MPT2-CCOI A01 

Concrete 
941 20922 

WQDL 

1 
25000 

Concrete 

mg/kg 

12/31/94 

2000 U 
2000 U 
2000U 
2000 U 
2000 U 
4000 U 

E 

Analytical 
Result 

Reporting 
Limit 

Building 1208 
MPT2-CC01-A01 DL 

Concrete 
941 2692.2 

009 

50000 
Concrete 

W k Q  

12/31 194 

2000 
2000 
2000 
2000 
2000 
4000 

Analytical 
Result 

Reporting 
Limit 

Building 1209 
MPTI -CC01-A01 

Concrete 
941 2G922 

008 

5000 
Concrete 

mglkg 
N A 

12/31 194 

N A 
N A 
N A 
N A 
N A 
N A 

19000 

Analytical 
Result 

Reporting 
Limit 

Bulding 1220 
MPT3-TROI -A01 

Transformer 
941 1G832 
94GP1024 

001 

0.5 
soil 

Ql/kl 
1 1/29/94 
1 2/21 I94 

N A 
N A 
N A 
N A 
N A 
N A 

8000 

Analytical 
Result 

Reporting 
Limit 

Bulding 1220 
MPT3-TR02-A01 

Transformer 
941 1G832 
94GP1024 

002 

0.5 
soil 

mglkg 
1 1/29/94 
1 2/21 194 

400 U 
400 U 
400 U 
400 U 
400 U 
790 U 
1500 

Analytical 
Result 

Bulding 1220 
MPT3-TR03-A01 

Transformer 
941 1 G832 
94GP 1024 

003 

0.5 
soil 

mglkg 
1 1/29/94 
1 2/21 194 

Reporting 
Limit 

Analytical 
Result 

400 
400 
400 
400 
400 
790 
790 

Reporting 
Limit 

88.3 
0.045 U 
0.045 U 
0.045 U 
0 045 U 
0.045 U 
0 089 U 
0.015 J 

0.10 
0.045 
0.045 
0.045 
0.045 
0.045 
0.089 
0.089 

96.4 
0.041 U 
0.041 U 
0.041 U 
0.041 U 
0.041 U 
0.082 U 
0.082 U 

0.10 
0.041 
0.041 
0.041 
0.041 
0.041 
0.082 
0.082 

84.9 
0.047 U 
0 047 U 
0.047 U 
0.047 U 
0.047 U 
0.094 U 
0.063 J 

0.10 
0.047 
0.047 
0.047 
0.047 
0.047 
0.094 
0.094 

1 
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TRANSFORMERS AND CONCRETE - PCBs 

I I 
- - -  - - .. - 

Method.TCL PCBs I 

% Solids 
Aroclor-1016 0.055 

87.9 
0.045U 

0.1 0 
0.045 

88.0 
0.045U 

0.10 
0.045 0.04U 0.04 
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Geographicat Location 
Sample 
Batch# 
Prep# 
R M  

1Matrix I I I soil I soil I soit I soil I 

.. .. I I I --- - - -  - - -  

Background 
CW02SWl-A01 

94120923 
94080800 

005 

Sample Depth 

CW svoa 

Units 
Sampling Date 
Anaiysis Date 
Analysis 

Dilution Factor 1.00 1 .OO 1.00 1.00 I 0-6" 

> 

CW5 
CWOGSDO1-A01 

941 20923 
54GB0800 

007 

Background ( Background 
CW05JWl-A01 CWOS-SWI-AOIR 

m g b  

Standard 

941 20923 
94080800 

006 

0-6" 

9412G923 
94080800 

006 

m d h  

MDL 

O# 0-6" 

mg/kg 
12/1/84 
12/22/94 

Analytical 1 CRQL 
Result I 

Wkl 
1 2/1/94 
12/22/94 

Anawical 1 CRQL 
Result I 

m@5 
1211194 
12/22/94 

Analytical 1 CRQL 
Result I 

mg/kg 
12/1/94 
12/22/94 

Analytical ( CRQL 
Result I 
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CHARLES WOOD 
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I I I water water I 

Geographical Location 
Sample 
Batch# 
Prep 
RFW# 
Dilution Factor 

I I 
Chloromethane 1 5.7 1 7.3 1 IOU 1 10 1 IOU 1 10 

Background 
CW02SWOl-A01 

941 20923 
94GVE348 

001 
1 .00 

Background ' 
CWO5-SWO1-A01 

94120923 
94GVE348 

W3 
1 .OO 



CHARLES WOOD 
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CHARLES WOOD 
SURFACE WATER SEMiVOtATlLES 

lDilutlon Factor I I 1.00 1.00 1 

Geographicat Location 
Sample 
Batch# 

p@ 
RFWU 

I water water I 
lSamatina Date 1 I I 1211lQ4 I 1211194 i 

Background 
CWOZSWOI-A01 

9412G923 
94GBO800 

nnl 

Background 
CWO5-SWO1-A01 

941 20923 
94080800 

nn? 

I 1 I I 

Method:TCL Sernivolatiles I J 

Analysis Date 
Analysis Standard MDL 

12/22/94 
Analytical 1 CRQL 

Rasult I 

12122194 
Analytical I CRQL 

Ren~dt I 
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I I . I 

Method:TAL Metals, Cyanide I I 



CHARLES WOOD 
SURFACE WATER PESTlClDESlPCBS 

f~eooraahical Location I Backaround I Backoround 1 
[Sample I I CW02-SW01-A01 1 CW05-SWOZ-A01 

Dilution Factor 

I I Result I Limit I Result I Limit 
I I I I I 

Units 
Sampling Date 
Analysis Date 
Analysis 

gamma-BHC (Lindane) 1 0.08 1 0,050 U  1 0.050 1 0.040 U 1 0.040 

1.00 1.00 
Matrix 

Ug/l 

Standard 

1 Endosulfan I 1 I 0.050U 1 0 . 0 5 0 ~ ~ 0 4 0 ~  1 6 6 i i T  1 

I water I water 

Aldrin 
Heptachlor epoxide 

USn 
1 2/1/94 
121 7/94 

Analytical 1 Reporting 

-- - 

USn 
1 211 I94 
121 7/94 

Analytical 1 Reporting 

0.000135 
0.000103 

hpha-~htordane 0.000277 

0.050 U  1 0.050 
0.050 U  1 0.050 

0.050 U  
0.050 U  

5 U  
1 U  

gamma-Chlordane 
Toxaphene 
Aroclor-1016 

0.00073 
0.000244 

2 U  
I U  
1 U  

Aroclor-1221 
Aroclor-1232 
Aroclor-I 242 

0.040 U  
0 040 U  

0.050 
0.050 

5 
I 

1.6 
0.80 
080 

0.000244 
0.000244 
0.000244 

I 

0.040 
0.040 

2 
1 
1 

0.040 U  
0.040 U  

4 U  
0.80 U  
1.6 U  

0.80 U  
DBDU 

0.040 
0.040 

4  
0 8 
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 geographical Location CW6 
Sample CWOB-SSO1-A01 
/~atch# 94120854 

I I I soil I 

Sample k p t h  I I 

Analysis Date 
Analysia I Standard I MDL I Analytical 1 CRQL 

0-6" 
Dilution Factor I 10.00 I 
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Geographical Location CW6 I CW6 
Sample I CWWSSO1 A01 I CW06-SSOl-A01 DL 

1 Matrix 1 I soil I soil 1 

Prep# 
RFW# 
Sample Depth 
Dilution Factor 

l Units I mdka I mdka I malka 1 

94GP 1 033 
01 4 
0-6'' 
5.00 

\Analysis I Standard I Analytical I ~eporting] Analytical T R e p o r q t  

94GP T 033 
014 DL 

0-6'' 
5000 

, - -  - - ., - 

1 1 1 Resuk 1 Limit 1 Result 1 Limit 1 

Sampling Date 

gamma-BHC (Lindane) 1 0.52 ( 0.018 U ( 0.018 ( 0.18 U 1 0 18 
Hentachlor 1 015 1 0018U I 0018 I 018U 1 018 

Analvsis Date I 1 1211 8/94 I 1 211 4/94 
1 1130194 1 1 DO194 

Endosulfan I 
Dieldrin 
4.4'-DOE 

0.018 U 
0.036 U 

0 13 

340 
0.042 
2 

0.018 
0.036 

0.18 U 
0.36 U 
036U 

0.18 
0.36 
036 
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Geographical Lacation 
Sample 
Sample Type 
Batch# 
Prep# 

I 

I I I 

D-165 1 1/27/95 

AOC7 
CWA7SB01-A02 

94120264 
94GVT034 B 35 

AOC7 
CWA7SB02-A02 

941 26264 
94GVT034 

AOC7 
CWA7SB113-A02 

941 2G264 
94GVT034 8 35 

A X 7  
CWA7SB04AD2 

941 2G264 
94GVT034 

AOC7 
CWA7SB04-002 

Trip Blank 
9412G264 
94GVEM41 

AOC7 
CWA7-SB05-A02 

941 2G264 
94GVT034 

AOC7 
CWA7SB06-A03 

9412G264 
94GVT034 
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Geographical Lacation 
Salnpk 
Sample Type 
Batch# 
prew 
RFW# 

CW6 
CW06-SB34-W2 

Trip Blank 
9501 (3423 
95GVT006 

003 

CW6 
CW065B02-A01 

9505G840 
95GVB138 

001 

CW5 
CWOJ-SB0J -A02 

941 2G245 
94GW35 & 99 

001 

CW6 
GW06-SB34-AO1 

9501 G423 
95GVm02 

001 

CW5 
CW05SBOI-W2 

Trip Blank 
9412G923 
94GVB4.41 

003 

CW6 
CW06SB34-A02 

9501 G423 
95GVT002 

002 

CW5 
CW05SB02-A02 

94120245 
94GVm35 & 99 

001 
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CW1 
CWOl-SB26-A02 

94120216 
94080835 

004 

Geographical Location 
Sample 
Sample Type 
Batch# 

.~~ 
RRNX 

Phenol 
bis(2-ChloroethyE) ether 
2Chlorophenol 
I 3-Dichlocobenrene 

AOC7 
CWA7SBO1 -A02 

94126264 
94080847 

001 

IWOO 
0.66 
280 
5100 

AOC7 
CWA7-SB02-A02 

941 20264 
B4GBO847 

003 

0.37 U 
0.37 U 
0.37 U 
0.37 U 

AOC7 
CWA7-SBII3-AOZ 

941 20264 
94080847 

002 

0.37 
0.37 
0.37 
0.37 

AOC7 
CWA7SBWJ102 

941 20264 
94085852 

006 

0.37 U 
0.37 U 
0.37 U 
0.37 U 

AOC7 
CWA7-SB05-A02 

9412G264 
94GB0847 
W4 

0.37 
0.37 
0.37 
0.37 

A m 7  
CWA7SB06-A03 

941 20264 
94GB-47 

005 

0.36 U 
0.36 U 
0.36 U 
0.36 U 

0.36 
0.36 
0.36 
0.36 

0.37 U 
0.37 U 
0.37 U 
0.37 U 

0.37 
0.37 
0.37 
0.37 

0.36U 
0.36 U 
0.36 U 
0.36U 

0.36 
0.36 
0.36 
0.36 

0.36 U 
036 U 
0.36 U 
0.36 U 

0.36 
0.36 
0.36 
0.36 

0.42 U 
0.42 U 
0.42 U 
0.42 U 

0.42 
0.42 
0.42 
0.42 
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Units W k g  mg/b menta mglb me/@ Wb 
Sampling Date 1Ut9194 1211 9/94 ? 2/19/94 12/16/94 12/18/94 I2116194 
Analysis Date f 15/95 I 15/95 1/5/35 12/28/94 12/28/94 12128194 
*is Standard Analyticst ( CRQL Analytical 1 CRQL Analytical 1 CRQL Analytical I CRQL Analytical CRQL Analytical 1 CRQL 

Result I Result I Rnsun I Result I ~ a s ~ i n  I R a w ~ ~ l t  I 

Geographical Lacatlon 
Sampte 
' S a d  Tvae 

CW- 7 

CW1 
CWOISB27d02 

CW1 
CWOlSB28-A02 

CW1 
CWOlSB29-A02 

CW2 
CWO2SB3O-AO2 

CW2 
CW02SB31-A02 

CW2 
CWOZSB32-A02 
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Phenol 
bis(2Chloroethyl) ether 
2-Chiomphenol 
1 ,ZMchlorabenzene 

low0  
0.66 
280 

Sf00 

0.36U 
0.36 U 
036U 
0.36U 

1 ,rl-l)ichlombenzene 
1.2-Diimbenzene 
2-Methylphenol 
2 ,T~( lCR lo ropmpane)  
4Methylphenol 
N-Mw0-di-n-propylamine 
Hexachlomethane 
Nitmbemene 
kphwone 
2-Nitmphend 
2,CMmeVrylph~noI 
bis(226hlwoethoxy) methane 
2,4-DiFhlorophed 
1,2,CTdchlorobenzene 
Naphthalene 
eGhloroaniline 
Hexachlombutadiene 
4-Chrwo-3-methylphenol 
2NIathylhaphthalene 
Hexachlomcyclopentadiene 
2,4,6-Trfchlwophenol 
2,4,5-Trichlomphenol 
2-Chlomnaphthalene 
2-Nitroaniline 
Dimethylphthafate 
Acenaphthylene 
2,BMnMdwne 
3-Nitmaniline 
Acenaphthane 
2,CDinlmphenol 
4-Nitmphenol 

0.36 U 
036U 
0.36U 
0.36 U 
0.36U 
0.36 U 
0.36 U 
0.36 U 
0.36U 
0.36 U 
0.38U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.9 U 

0.36 U 
0.9 U 
0.36U 
0.36 U 
0.36 U 
0.9 U 
0.36 U 
0.9 U 
0.9 U 

570 
5100 
2800 

2800 
0.66 

6 
28 

9 1 0 0  

$10 

170 
68 
230 
230 
1 

1OOOO 

400 
62 

5600 

10000 

1 

3400 
110 

0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.9 
0.36 
0.9 
0.36 
036 
0.36 
0.9 

0.36 
0.9 
0.9 

0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U 
0.91 U 
0.36 U 
0.91 U 
0.36 U 
0.36 U 
0.36 U 
0.91 U 
0.36 U 
0.91 U 
0.91 U 

0.36 
0 36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.91 
0.36 
0.91 
0.36 
0.36 
0.36 
0.91 
0.36 
0.91 
0-91 

0.39 U 
0 U 
0 U 
0 U 

- ~ - ~ - - - ~ ~ ~ - - .  
0 U 
0 U 
0 U 
0 U 
0 U 
0 U 
a u 
0 U 
0 U 
0 U 
0 U 
0 U 
0 U 
0 U 
0 U 
0 U 
0 U 
0 U 
0 U 
0 U 
0 U 
1 U 
0 U 
1 U 
0 U 
0 U 
0 U 
1 U 
0 U 
1 U 
1 U 

0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.96 
0.39 
0.96 
0.39 
0.39 
0.39 
0.96 
0.39 
0.96 
0.96 

0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.98 U 
0.39 U 
0.98 U 
0.39 U 
0.39 U 
0.39 U 
0.98 U 
0.39 U 
0.98 U 
0.98 U 

0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.98 
0.39 
0.98 
0.39 
0.39 
0.39 
0.98 
0.39 
0.98 
0.98 

0.38 U 
0.38 U 
0.38 U 
0.38 U 
0.38 U 
0.38 u 
0.38 U 
0.38 U 
0.38 U 
0.38 U 
0.38 U 
0.38 U 
0.38 U 
0.38 U 
0.38 W 
0.38 U 
0.38 U 
0.38 U 
0.38 U 
0.38 U 
0.38 U 
0.38 U 
0.38 U 
0.38 U 
0.36 U 
0.96 U 
0.38 U 
0.96 U 
0.38 U 
0.38 U 
0.38 U 
0.96 U 
0.38 U 
0.96 U 
0.96 U 

0.38 
0 3  
0.38 
0.38 
0.38 
0.38 
0.36 
0.36 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.96 
0.38 
0.96 
0.38 
0.38 
0.38 
0.96 
0.38 
0.96 
0.96 

0.4 U 
0.4 U 
0.4 U 
0.4 U 

0.4 
0 4 
0 4 
0.4 

0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.4 U 
0.99 U 
0.4 U 
0.99 U 
0.4 U 
0.4 U 
0.4 U 
0.99 U 
0.4 U 
0.99 U 
0.99 U 

0.4 
0.4 
0.4 
0 4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0 A 
0.4 
0.99 
0.4 
0.99 
0.4 
0.4 
0.4 
0.99 
0.4 
0.99 
0.99 
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Geographical Location 88 88 B8 BB 
Sample 

B9 
BgSBO1-A01 

69 
B(CSBO1-AOIRE I BSSBOl-A02 I BgSBOl-AOZRE I BSS801-A01 

I 
896601-A02 

Sarn~le Tvm I I I 

CW svoa 0-183 
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Geographical Location 
Sample 
Sam~le Tvae 

A067 
CWA7-SBOlA02 

AOC7 
CWA7-SB02-A02 

AOC7 
CWA7-SB03-A02 

AOC7 
CWA7-SBWA02 

AOC7 
CWA7-SB05A02 

AOC7 
CWA7-SB06-A03 
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[Units 1 malka 1 malka 1 m a h  I malka I malka 1 m x a  1 

Geographical Location 
Sample 
Sample Type 
Batch# 

prep# 

Sample Depth (bgs) 
Dilution Factor 
Matrix 

I R W #  I I 001 I 002 I 001 I DO3 I 008 1 

CW6 
CW06-SBWAOI 

9501 G423 
95GTSOOS 

CW6 
CW06-SB34-A02 

9501 (3423 
95GTS006 

1.00 
soil 

Sampling Date 

CW6 

- 8 - - 
Analysis 

1 .DO 
soil 

Anahis Date 1 I 1 19/96 I 1/9/95 I 511 6/95 I 119/QS I 111 1lQ5 

1 13195 

COPW 
Iron 
Mercury 
Potassium 

1 Lead 1 4 0 0 1  I I I 1 I 1 3.9 1 0.29 1 1.9 1 0.18 1 

CW9 

Standard 

Magnesium 
Manganese 
Sodium 
Nickel 

I I I I I I I I I I I 

Method:TAL Metals I 

B6 

1 .OO 
soil 

1 13/95 

600 

14 

06-SBOl-A01 

9501 G553 
95GTS013 

CWO6-SB34A02 

250 

CWO9-SBOI -A02 

1 .OO 
soil 

511 0195 
- -- 

2.3 
9720 
0.12 
1480 

1 .W 
sail 

Analytical 
Result 

698 
11.9 
21.4 
2 8 

9505G840 
95GTS285 

1 14195 
. . -. 

Reporting 
Limit 

0.50 
0.48 
0.1 1 
21 4 

9501 G450 
95GTS006 

111 0195 

Analytical 
Result 

8.0 
0.13 
2.7 
0 67 

Reporting 
Limit 

-. . -. - - 

1.4 
11000 

0.095 U 
2570 

Analytical 
Result 

0.73 
0.45 
0.095 
12 3 

1 040 
5.6 
24.2 
1 9  

Reporting 
Limit 

Analytical 
Result 

6.2 
0 16 
3.5 
0 76 

Reporting 
Limit 

.. .-,-- 
Analytical 

Result 
Reporting 

Limit 
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Geographical Location CW1 CW1 CW1 CW1 CW2 CW2 
Sample CWOl-SB26-A02 CWO1-SB27AM CWO1-SB2S-A02 CW01-SB29-A02 CWO2-SBWAM CW02-S830-A02DL 
Sam~le Tvne . .. 
Batch# 941 2621 6 941 2G216 941 2621 6 941 2G216 941 2G182 941 ZGl8Z 
Prep# 94GP1 108 94GP1108 94GP1108 94GP1 108 94GP1090 94G P 1 090 
R W #  004 002 003 001 002 002DL 
Sample Depth (bgs) 
Oilutlon Factor 1 .W 1.00 1.00 1 .OO 1 .W 5.0 
Matrix soil soil soil soil soil soil 
Units w%l mg/lcg m9&J WIkJ Wlkg 
Sampling Date 1 2/19/94 1211 9/94 1211 9/94 1211 9/94 131 6/94 1211 6/94 

wm 
Ar~alysi Date 1 1495 11495 1/4/95 114195 1/3/95 1/3/95 
Analysis Standard Analytical Reporting Analytical Reporting Analytical Reporting Analytical Reporting Analytical 1 Reporting Analytical 1 Reporting 

Result Limit , Result Limit Result Limit , Result Limit Result I Limit , Result I Limit 
I I 
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Geographical Location 
Sample 
Sample T v w  

B10 
01 O-SBO1 A01 

B10 
BtO-SB01-A02 

B10 
8.10-SB01 AO2RE 
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l~iiutian Factor I 1 I 1 1 1 I 1 1 I I I I I I 1 

CW voa D-201 1 1/27/95 



CHARLES WOOD 
GROUNDWATER VOLATl LES 



CHARLES WOOD 
GROUNDWATER VOLATILES 



CHARLES WOOD 
GROUNDWATER VOlATlLES 







CHARLES WOOD 
GROUNDWATER SEMNOLATILES 

CW svoa 



CHARLES WOOD 
GROUNDWATER SEMIVOLATILES 



CHARLES WOOD 
GROUNDWATER SEMlVOLATlLES 

CW svoa 



CHARLES WOOD 
GROUNDWATER SEMlVOUTlLES 



CHARLES WOOD 
GROUNDWATER SEMNOLATILES 

CW svoa 



CHARLES WOOD 
GROUNDWATER SEMIVOLATILES 



i , .. 
CHARLES WOOD 

GROUNDWATER SEMNOLATILES 

CW svoa 



CHARLES WOOD 
GROUNDWATER SEMlVOLATtLES 

Phenol 
bis(2ChlaraethH) ether 
2Chlorophend 
1,8Dichiombenzene 
I ,4-Dichlombenzene 
1,2-Dichtwobe~ene 
Z-Methylphend 
2.2'-oxybis(1Chloropmpane) 
4-Methylphen01 

I I Result / I Result I I Result ( I Result I I Result I I Result I 
I I I I I I I I I I I I I I 

B6 
66-MW06B-AOl 

950201 98 
95080108 

003 

CW9 
CWO9W36-A02 

95030723 
95080181 

004 

B6 
B6-WNV068d02 

95030642 
950801 72 

001 

Geographical Location 
Sample 
Sample Type 
Batch# 
.pre# 
RFWX 

4000 
i 0  
40 
600 
75 
600 

CW9 
CWOWVMIJBEOl 
Field Rinsate Blank 

95020300 
95GBO1 18 

007 

CW9 
CW09W3S-AO2 

95030723 
9ZiOBO181 

002 

CW9 
CWOW36-A01 

95020300 
950BOT18 

005 

7.1 
9.7 
7.3 
5.3 
4.8 
5.7 
6.7 
7.0 
12.9 

10 U 
10 U 
$0 U 
I 0  U 
10 U 
10 U 
20 U 
10 U 
10 U 

10 
10 
10 
10 
10 
10 
10 
10 
10 

10 U 
'to U 
$0 U 
10 U 
I 0  U 
10 U 
t o  U 
10 U 
10 U 

10 
10 
10 
10 
10 
10 
10 
10 
10 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

10 
10 
10 
10 
10 
10 
10 
10 
10 

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 

11 
11 
11 
I 1  
11 
11 
11 
11 
11 

10 U 
10 U 
10 U 
10 U 
$0 U 
IOU 
10 U 
10 U 
10 U 

10 
10 
10 
10 
10 
10 
10 
10 
10 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

1 0 
10 
10 
10 
10 
10 
10 
10 
10 
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GROUNDWATER INORGANICS 

1 Geaarantdcal Location I I cwl I c w 1  cw1 cw1 C.W1 I 

R W #  004 007 003 004 001 

Dilution Factor 1.00 1 .OO 1.00 1.00 1 .OO 

Matrix water water water water water 

Units 
Sarnplii Date 
Analysis Date 
Analysis 

Result I Result I Result I Result I 

ug/l 

Standard 

usll 
311 4/95 
3/8/95 

Analytical ] MDL 

Ugfi 
311 4/95 
3/8/95 

Analytical I MDL 

u g ~  
2121195 
3/8/95 

Analytical I MDL 

U~II  

2121 195 
3/8/95 

Analytical I MDL 

Ug/l 
311 4195 
36/95 

Analytical I MDL 
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I~eoara~hical Location I B1 0 81 0 810 I 

1 hnatrix 1 I water I water I water I 

" 8 

Sample 

, - W l e  Type 
Batch# 

010-MWIOB-EO1 SOL 
Field Rinsate - Soluble 

9502G198 

-. 

Units 
Sampling Date 
Analysis Date 
Analysis 

Silver 
Aluminum 
Arsenic 
Barium 

1 Nickel I I00 I l 0 .8U I 10.8 I lO.8U 1 10.8 1 10.8U 1 10.8 1 

I 

U d  

Standard 

Caiciurn 
Cadmium 
Cobalt 
Chromium 

B10-MWIOB-E02 
Field Rinsate -Total 

9503G641 

20 
200 
8 

2000 

B1 0-MWIOB-EO2 SOL 
Field Rinsate - Soluble 

95036641 

ug/l 
Z15195 
2128/95 

Analytical I MDL 
Result 1 

4 

100 

Lead 
Antimony 
Selenium 
Thallium 

3.0 U 
24.0 U 
1.9 U 
1.7 U 

I I I 4 

Us/l 
3/8/95 
311 4/95 

Analytical 1 MDL 
Result I 

111 
2.8 U 
3.0 U 
2.9 U 

10 
20 
50 
10 

Vanadium 

ugll 
3/8/95 
3 1  0195 

Analytical I MDL 
Result 1 

3.0 
24.0 
1.9 
1.7 

1 2.3 U 1 2.3 1 2.3 U I 2.3 1 2.3 U ( 2.3 

3 

Cyanide 1 200 1 

10.4 
2.8 
3.0 
2.9 

1.6 U 
20.7 U 
1.5 U 

070 U 

I IOU I 10 

3.0 U 
24.0 U 
1.6 U 
1.7 U 

Zinc 1 5000 1 3.8 U 1 3.8 1 6.5 

Method:TAL Metals, Cyanide 

141 
2.8 U 
3.0 U 
2.9 U 

1.6 
20.7 
1.5 

0.70 

3.0 
24.0 
1.6 
1.7 

3.8 

3.0 U 
24.0 U 
1.6U 
1.7 U 

10.4 
2.8 
3 .O 
2.9 

10.4 
2.8 
3.0 
2.9 

7 

1 .O 
20.7 
1.8 I 

1.1 

1.0 U 
20.7 U 
1.8 U 
1.1 U 

6.4 

3.0 
24.0 
1.6 
1.7 

130 
2.8 U 
3.0 U 
2.9 U 

3.8 

1 .O 
20.7 
1.8 
1.1 

1.0 U 
20.7 U 
1.8 U 
1.1 U 
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I I --  - I -. . I - I - - 

Sample 1 I CW01-MW28A02 ] CW01-MW29-A01 1 CW01-MW29-E01 I CW01-MW29A02 I CW02-MW30-A01 I CW02-MW30-A02 
ISamde Tvae I I I I Field Rinsate Blank I I I I 
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Geographical Location 
Sample 
Samale Tme 

CW2 
CW02-MW31-A01 

CW2 
CW02-MW31-A02 

CW2 
CW02-MW32-A01 

CW2 
CW02-MW32-A02 

CW2 
CW02-MW33-A01 

CW2 
CW02-MW33-A02 
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l~eoaraohical Location I B10 I B10 I B10 I BIO 1 

Sample Depth I I 
Dilution Factor I .OO 1.00 1 .OO 1.00 

, - .  
Sample 
Sample Type 
Batch# 
Prep# 
R M  

garnrnaBHC (Lindane) 1 0.2 10.051UI 0.051 l O . 0 6 l U l  0.06$l0.052UI 0.052 10.055U 1 0.055 
Heptachlor 1 0 4 1 0.051 U 1 0.051 1 0.081 U I 0,061 1 0.052 U I 0.052 1 0055 U 1 0.055 

B10-MWlOB4.01 

950261 98 
95GWl19 

009 

B10-MW10B-A02 

9503G64 t 
95GW229 

005 

Aldrin 
Heptachkw epoxide 
Endosulfan I 
Dieldrin 

- 

B10-MWlOB-EO1 
Field Rinsate Blank 

950201 98 
95GP0119 

012 

0.04 
0.2 
0.4 
0.03 

0.061 U 
0.061 U 
0.061 U 
0.12 U 

- - 

B10-MW10EEO2 
Field Rtnsate Blank 

95030641 
95GP0229 

008 

0.061 
0.061 
0.061 

0.12 

0.051 U 
0.051 U 
0.051 U 
0.10U 

0.052 U 
0.052 U 
0.052 U 
0.10U 

0.055 U 
0.055 U 
0.055 U 
0.11 U 

0.051 
0.051 
0.051 
0.10 

0.052 
0.052 
0.052 
0.10 

I 

0.055 
0.055 
0.055 
0.11 
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Geographical Location Building 2276 1 Building 2276 1 
1 Sample I I CWAE-TRO~-AOI I CWAE-TROI-COI I 

t~ilution Factor 
I I I I I 

2.5 0.5 1 

Sample Type 

I I I I I 
% Solids 1 92.0 1 1.0 1 90.7 1 1.0 

Transformer I Duplicate 
Batch# I I 941 2G854 942 2G854 I 
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(-) negative value shows rise in water level 
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USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY (M-2) 

JANUARY 1995 

400 600 800 lo00 1200 

TIME (min) 

(-) negative value shows rise in water level 
(+) positive value shows fall in water level 



USACE, FT. MONMOUTH 
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500 1500 2000 2500 3000 3500 4000 4500 
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(-) negative value shows rise in water level 
(+) positive value shows fall in water level 
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0 500 1500 2000 2500 3000 3500 4000 4500 

TIME (min) 

(-) negative value shows rise in water level 
(+) positive value shows faH in water Ievel 
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0 500 1500 2000 2500 3000 3500 4000 4500 
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(-) negative value shows rise in water level 
(+) positive value shows fall in water level 
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0 500 1000 1500 2000 2500 3000 3500 4000 4500 

TIME (min) 

(-) negative value shows rise in water level 
(+) positive value shows fall in water level 
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0 500 2000 2500 3000 3500 4000 4500 
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(-) negative value shows rise in water level 
(t) positive value shows fall in water level 
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TIDAL MONITORING STUDY (M-12) 
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(-) negative value shows rise in water level 
(+) positive value shows fall in water level 
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JANUARY 1995 

(-) negative value shows rise in water level 
(+) positive value shows fa11 in water level 
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0 500 1500 2000 2500 3000 3500 4000 45 

TIME (min) 

(-1 negative value shows lise in water level 
(+I  positive value shows fall in water level 
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(-) negative value shows rise in water level 
(+) positive value shows fall in water level 



USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY @!I-14) 

0 I000 1500 2000 2500 3000 3500 4000 4500 

TIME (min) 

(-) negative value shows rise in water level 
(+) positive value shows fail in water level 



USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY (M-2) 

MARCH 1995 

0 500 1500 2000 2500 3000 3500 4000 4500 

TIME (mi@ 

(-) negative value shows a rise in water level 
(+) positive value shows fall in water level 



USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY (M-2) 
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0 500 lo00 1500 2000 2500 3000 3500 4000 4500 

TIME (min) 

(-) negative value shows rise in water level 
(+) positive value shows fail in water level 



USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY (M-2) 

MARCH 1995 

0 500 1500 2000 2500 3000 3500 4000 4500 

TIME (min) 

(-) negative value shows rise in water level 
(+) positive value shows fall in water level 



USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY (M-2) 

MARCH 1995 

500 1000 1500 2000 2500 3000 3500 4000 4500 

TIME (min) 

(-) negative value shows rise in water level 
( f )  positive value shows faH in water level 



USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY (M-8) 

MARCH 1995 

500 1500 2000 2500 31)00 3500 4000 4500 

TIME (rnin) 

(-1 negative value shows rise in water level 
(+) positive value shows fall in water level 



USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY (M-8) 

0 1500 2000 2500 3000 3500 4000 4500 

TIME (min) 

(-)negative value shows rise in water levet 
(+) positive value shows fall in wafer level 



USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY (M-8) 

MARCH 1995 

500 1500 2000 2500 3000 3500 4000 4500 

TIME (min) 

(-) negative value shows rise in water table 
(+) positive value shows fall in water level 



USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY (M-8) 

MARCH 1995 

0 500 1000 2000 2500 3000 3500 4000 4500 

TIME (min) 

(-) negative value shows rise in water Ievel 
(+) positive value shows fall in water Ievel 



USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY (M-12) 

MARCH 1995 

(-) negative value shows rise in water level 
(+) positive value shows fall in water level 



USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY (M-14) 

MARCH 1995 

TIME (min) 

(-) negative value shows rise in water level 
(+) positive value shows fall in water level 
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MARCH 1995 

500 1500 2000 2500 3000 3500 4000 4500 
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(-) negative value shows rise in water level 
(+) positive value shows fall in water level 
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MARCH 1995 

0 500 lo00 1500 2000 2500 3000 3500 4000 4500 

TIME (min) 

(-) negative value shows rise in water level 
(f) positive value shows fall in water level 



USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY @I-12) 

MARCH 1995 

0 500 1500 2000 2500 3000 3500 4000 4500 

TIME (min) 

(-) negative value shows rise in water level 
(+) positive value shows fall in water levei 



USACE, FT. MONMOUTH 
TIDAL MONITORING STUDY (M-12) 

500 1000 1500 2000 2500 3000 3500 4000 4500 

TIME (min) 

(-) negative value shows rise in water level 
(+) positive value shows fall in water level 



500 1500 2000 2500 3000 3500 4000 4500 

TIME (rnin) 

+MW-18 a SS-81 

(-) negative value shows rise in water level 
(+) positive value shows fall in water level 



Table E-1 
Conductivity and Salinity Summary 

Tidal Monitoring Study 
January 1995 

Tide Out 

MW-1 
MW-2 
MW-3 
Stilling Well-1 (SS-1) 
Stilling Well-2 (SS-2) 

MW-12 
MW-13 
MW-14 
MW-15 
Stilling Well-7 (SS-7) 

MW-16 
MW-17 
MW-18 
MW-19 
MW-20 
MW-2 1 
Stilling Well-8 (SS-8) 
Stilling Well-9 (SS-9) L 

Tide 
GnlOut) 

Out 
Out 
Out 
Out 
Out 

Out 
Out 
Out 
Out 
Out 

out  
Out 
Out 
Out 
Out 
Out 
Out 
Out 

SPCD 
(umhos) 

ND 
ND 
350 
198 
200 

ND 
2300 
2300 
2250 
4200 

ND 
ND 
ND 
130 
ND 
ND 

2200 
4500 

Salinity 
(umhos) 

ND 
ND 
0.3 
0.2 
0.2 

ND 
1.5 
2.0 
2.0 
6.5 

ND 
ND 
ND 
0.0 
ND 
ND 
2 

4.2 

Note: SPCD - specific conductance. 
ppth - parts per thousand. 
ND - No data. 



Table E-2 
Conductivity and Salinity Summary 

MW-1 
MW-2 
MW-3 
Stilling Well- 1 (SS- I) 
Stilling Well-2 (SS-2) 

MW-12 
MW-13 
MW-14 
MW-15 
Stilling Well-7 (SS-7) 

MW-16 
MW-17 
MW-18 
MW-19 
MW-20 
MW-2 1 
Stilling Well-8 (SS-8) 
l~tilline Well-9 (SS-9) 

Tidal Monitoring Study 
March 1995 

Tide In 

Tide 
@n/Out) 

SPCD 
(umhos) 

210 
850 
355 
225 
235 

160 
170 
270 

2000 
3600 

140 
200 
165 
128 
195 
1 SO 

11000 
ll000 

Salinity 
(urn hos) 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
1.5 
2.0 
2.0 
1.5 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.5 
9.5 

Note: SPCD - specific conductance. 
ppth - parts per thousand. 



Table E-3 
Conductivity and Salinity Summary 

Tidal Monitoring Study 
March 1995 

Tide Out 

MW-1 
MW-2 
MW-3 
Stilling Well- 1 (SS-1) 
Stilling Well-2 (SS-2) 

MW-12 
MW-13 
MW-14 
MW-15 
Stilling Well-7 (SS-7) 

MW-16 
MW-17 
MW-18 
MW-19 
MW-20 
MW-2 1 
Stilling Well-8 (SS-8) 
Stilling Well-9 (SS-9) 

Tide 
(wou t) 

Out 
Out 
Out 
Out 
Out 

Out 
Out 
Out 
Out 
Out 

Out 
Out 
Out 
Out 
Out 
Out 
Out 
Out 

Note: SPCD - specific conductance. 
ppth - parts per thousand. 

SPCD 
(umhas) 

190 
880 
320 
23 5 
240 

150 
1600 
2600 
210 

4000 

130 
198 
150 
120 
140 
170 

3600 
3000 

Salinity 
(umhos) 

0.0 
0.0 
0.0 
0.0 
0.0 

1 .o 
1 .o 
2.0 
2.0 
4.5 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3 .O 
2.0 









































































































































































































































































































































 MATERIAL SAFETY DATA SHEET 

A printable PDF version of the MSDS is available here. 

MATERIAL SAFETY DATA SHEET 

Last Revised: March 27, 2003 

Section 1 - Material Identification 

CHEMICAL DESCRIPTION: 
A mixture of Magnesium Peroxide [MgO2], Magnesium Oxide [MgO], and Magnesium Hydroxide [Mg(OH)2]. 

CHEMICAL FAMILY: 
Inorganic Chemicals 

PRODUCT NAME: 
Oxygen Release Compound (ORC®) 

PRODUCT USE: 
Used for environmental remediation of contaminated soil and groundwater 

Section 2 - Chemical Identification 

CHEMICAL CHARACTERIZATION: 
Magnesium Peroxide [MgO2]: CAS Reg. No. 14452-57-4 
Magnesium Oxide [MgO]: CAS Reg. No. 1309-48-4 
Magnesium Hydroxide ((Mg(OH)2): CAS Reg. No. 1309-42-8 

Supplier: Regenesis Bioremediation Products, Inc. 
1011 Calle Sombra 
San Clemente, CA 92673 

Telephone: (949) 366-8000

Facsimile: (949) 366-8090

Email: info@regenesis.com
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 ORC Bro
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FORM : powder 

COLOR: white 

ODOR: odorless 

ASSAY: 25 - 35% Magnesium Peroxide (MgO2) 
 

Section 3 - Physical and Technical Safety Data  

Section 4 - Reactivity Data 

STABILITY: Product is stable unless heated above 150°C. Magnesium Peroxide reacts with water to slowly 
release oxygen. Reaction by-product is magnesium hydroxide. 

CONDITIONS TO AVOID: Heat above 150°C. Open flames. 

INCOMPATIBILITY: Strong Acids. Strong chemical agents. 

HAZARDOUS POLYMERIZATION: None known 

Melting Point: Not Determined

Boiling Point: Not Determined

Density: 0.6-0.8 g/cc

Bulk Density: ---

Vapor Pressure Data Not Available

Viscosity ---

Solubility Reacts with water. Soluble in acid.

pH Value Approx. 10 in saturated solution

Flash Point Not Applicable

Self-Ignition Temperature NA

Explosion Limits % By Volume ---

Thermal Decomposition Spontaneous decomposition possible about 150° C

Hazardous Decomposition Products Not Known

Hazardous Reactions Hazardous polymerization will not occur

Further Information Non-combustible, but will support combustion

Page 2 of 4Regenesis - Products - ORC® - MSDS
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Section 5 - Regulations 

PERMISSIBLE EXPOSURE LIMITS IN AIR: Not established. Should be treated as a nuisance dust. 

Section 6 - Protective Measures, Storage, and Handling 

Technical Protective Measures 

STORAGE: Keep container tightly closed. Keep away from combustible material. 

HANDLING: Use only in well-ventilated areas. 

PERSONAL PROTECTIVE EQUIPMENT: 

RESPIRATORY PROTECTION: Recommended (HEPA Filters). 

HAND PROTECTION: Wear suitable gloves. 

EYE PROTECTION: Use chemical safety goggles. 

OTHER: --- 

INDUSTRIAL HYGIENE: Avoid contact with skin and eyes. 

PROTECTION AGAINST FIRE AND EXPLOSION: --- 

DISPOSAL: Dispose via sanitary landfill per state/local authority. 

FURTHER INFORMATION: Not flammable, but may intensify fire. 

Section 7 - Measures in Case of Accidents and Fire 

AFTER SPILLAGE/LEAKAGE/GAS LEAKAGE: Collect in suitable containers. Wash remainder with copious 
quantities of water. 

EXTINGUISHING MEDIA 

SUITABLE: Carbon dioxide, dry chemicals, foam. 

NOT TO BE USED: --- 

FURTHER INFORMATION: Self contained breathing apparatus or approved gas mask should be worn due to 
small particle size. Use extinguishing media appropriate for surrounding fire.  
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FIRST AID: After contact with skin, wash immediately with plenty of water and soap. In case of contact with 
eyes, rinse immediately with plenty of water and seek medical. 

FURTHER INFORMATION: --- 

Section 8 - Information on Toxicology 

TOXICITY DATA: Data not available. 

Section 9 - Information on Ecology 

WATER POLLUTION HAZARD RATING (WGK): 0 

Section 10 - Futher Information 

After the reaction of magnesium peroxide to form oxygen the resulting material, magnesium hydroxide is 
mildly basic. The amounts of magnesium oxide (magnesia) and magnesium hydroxide in the initial product 
have an effect similar to lime, but with lower alkalinity. 

The information contained in this document is the best available to the supplier at the time of writing, but is 
provided without warranty of any kind. Some possible hazards have been determined by analogy to similar 
classes of material. The items in this document are subject to change and clarification as more information 
becomes available. 

(C)2003 Regenesis, All Rights Reserved
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