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EXECUTIVE SUMMARY 
 

VERSAR, Inc. (VERSAR) has been contracted by the United States (U.S.) Army 
Garrison, Fort Monmouth (Fort Monmouth), Directorate of Public Works (DPW), Fort 
Monmouth, New Jersey, to prepare a Remedial Investigation Report (RIR) to document 
site conditions at the M-12 Landfill site located at Fort Monmouth.  This report addresses 
the remedial investigation activities performed at this site to investigate soil, groundwater 
and surface water conditions from October 1996 through February 2001. 
 
The M-12 Landfill site was a former historic fill site located on the central portion of the 
Main Post south of Husky Brook and west of Murphy Drive.  The M-12 Landfill site 
consists of two distinct areas, a northwest area and a southwest area.  The approximate 
size of the northwest area is 60,100 ft2 (1.4 acres).  The approximate size of the southwest 
area is 29,200 ft2 (0.7 acre).  The Weston SI report (1995) showed that the M-12 historic 
fill site was suspected to contain domestic and industrial wastes and was used for the 
disposal of old automobile wastes.  The period of operation of the historic fill site is 
unknown. 
 
Weston (1995) conducted geophysical surveys, including a Ground Penetrating Radar 
(GPR) survey and magnetometer surveys, to locate the historic fill boundaries.  The 
results of the geophysical surveys identified fill and buried ferrous material within the 
suspected boundaries of the historic fill site.  Monitoring wells (M12MW16, M12MW17 
and M12MW18) were installed at strategic locations to monitor groundwater 
downgradient of these areas.  Groundwater sampling results indicated that no analytes 
exceeded the New Jersey Department of Environmental Protection (NJDEP) Ground 
Water Quality Criteria (GWQC) in samples collected from the monitoring wells.  The 
Weston SI Report (1995) also presented a DPW proposal for the M-12 Landfill site that 
was subsequently implemented by the DPW.  A long-term groundwater and surface water 
monitoring program was developed utilizing the existing monitoring wells and 
supplemental wells installed during follow-up investigations.  The purpose of the long-
term monitoring program is to observe surface water and groundwater quality trends, and 
use them in conjunction with other field and laboratory investigation results to formulate 
a remedial strategy (if needed) for the site. 
 
Fort Monmouth DPW has conducted Remedial Investigation activities, including the 
implementation of a long-term monitoring program, subsurface soil and hydrogeologic 
investigations, and groundwater sampling and analyses, to support and expand the results 
and findings of the 1995 Weston SI.  The purpose of these supplemental investigations 
was to define the areal extent of potential pollutants and evaluate impacts to groundwater 
and surface water in the vicinity of the M-12 Landfill site.  While the Weston report 
found no direct evidence of a source area or significant impacts to soil, groundwater, or 
surface water, the historical use of the site as a landfill, as well as the condition of the 
near-surface soils (i.e., cover material), were of concern to the DPW.  Remedial 
investigation activities were performed from October 1996 and continued through 
February 2001.  The results of these investigations are presented in this report. 
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A near-surface soil investigation was conducted at the M-12 Landfill site to characterize 
the shallow soils that cover the historic fill areas.  The DPW obtained samples from the 
top two feet of soil at various locations throughout the site between March 1998 and 
September 1999.  Low concentrations of various analytes were detected, but no 
Contaminants of Concern (COC) were identified at concentrations that require remedial 
actions to be performed.  The results of this investigation are presented under separate 
cover (Remedial Investigation (RI) Report for Near-Surface Soils, VERSAR (pending)). 
 
Eleven (11) monitoring wells (M12MW16 through M12MW26) comprise the quarterly 
groundwater monitoring program conducted by the DPW.  Three (3) of the 11 wells were 
installed in 1995 during the Weston SI (M12MW16, M12MW17, and M12MW18), with 
the remaining eight wells installed by the DPW during the supplemental investigation of 
the site.  The quarterly groundwater and surface water sampling program was conducted 
from June 1997 through February 2001 at the M-12 Landfill site.  A targeted soil 
sampling program was conducted by the DPW in March 2001.  The locations of the 
supplemental soil borings and soil sample locations were selected based on the 
groundwater quality results from two specific monitoring wells at the M-12 Landfill site, 
which indicated elevated concentrations of lead and arsenic.  The borings were drilled 
and soil samples were collected to determine if groundwater impacts by metals identified 
near M12MW16 and M12MW22 were the result of localized soil contamination or 
naturally occurring soil constituents.  The results of these investigations suggest that 
groundwater is not adversely impacted by the presence of these compounds in soils 
proximal to M12MW16 and M12MW22. 
 
The RI also included the collection of groundwater depth measurements, the performance 
of slug tests, evaluation of the aquifer classification, and the completion of a sensitive 
receptor survey.  The results of the field and laboratory investigations were used to 
develop a conceptual site model to provide a basis for the development of a three-
dimensional computer model.  The conceptual site model considers the site-specific 
topography, groundwater recharge, groundwater flow conditions and the geologic 
formations present at the site.  The MODFLOW computer model was used to simulate 
groundwater flow and contaminant transport beneath the M-12 Landfill site. 
 
Arsenic and lead were identified as COCs in groundwater at the M-12 Landfill site.  
Groundwater modeling and the sensitive receptor survey were conducted to determine 
whether groundwater from the M-12 Landfill site could impact surface water, off-site 
domestic wells, and adjacent aquifers.  The groundwater modeling illustrates that the 
impact of arsenic and lead in groundwater is minimal due to the low hydraulic 
conductivity of the geologic formations, sorption of the metals to the soil (retardation), 
and the corresponding low potential for contaminant migration.  The sensitive receptor 
survey indicates that there are no domestic or irrigation wells in close proximity to the M-
12 Landfill site, and adverse impacts to human health or the environment are unlikely.  
 
To evaluate surface water quality and ensure that groundwater seepage from the M-12 
Landfill site is not adversely impacting the surface water, it is recommended that surface 
water samples be collected and analyzed for arsenic and lead at locations in Husky Brook 
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near the M-12 Landfill site.  The present long-term monitoring program at Fort 
Monmouth includes quarterly surface water sampling at strategic locations.  Additional or 
alternate locations and focused laboratory analyses (i.e., to include arsenic and lead) are 
required to better monitor surface water quality adjacent to the M-12 Landfill site. 
 
Further groundwater monitoring and remedial investigation activities at the M-12 
Landfill site are not required.  No Further Action is recommended with respect to soil and 
groundwater at the site. 
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1.0 INTRODUCTION 
 
VERSAR, Inc. (VERSAR) has been contracted by the United States (U.S.) Army 
Garrison, Fort Monmouth (Fort Monmouth), Directorate of Public Works (DPW), Fort 
Monmouth, New Jersey to prepare a Remedial Investigation Report (RIR) to document 
groundwater and surface water conditions at the M-12 Landfill site located at Fort 
Monmouth.  This report addresses the remedial investigation activities performed at this 
site to investigate soil, groundwater and surface water conditions from October 1996 
through February 2001. 
 
1.1 Objectives 
 
The objectives of this RIR are to define aquifer chemical and physical characteristics and 
to determine the requirement for further remedial activities at the M-12 Landfill site.  The 
remedial investigation was conducted in accordance with New Jersey Department of 
Environmental Protection (NJDEP) Technical Requirements for Site Remediation (July 
1999), NJAC 7:26E, et seq. 
 
The remedial investigation and subsequent preparation of the RIR encompassed the 
following: 
 
• Characterization of surface water quality through quarterly surface water 

sampling events conducted from October 1996 through June 2000.  
• Characterization of groundwater quality through quarterly groundwater sampling 

events conducted from June 1997 through January 2001. 
• Comparison of the results of the groundwater and surface water quality 

monitoring programs with the NJDEP Ground Water Quality Criteria (GWQC) 
and Surface Water Quality Criteria (SWQC). 

• Investigation and evaluation of the designated aquifer uses, the associated aquifer 
classification, and the appropriate groundwater quality criteria for groundwater 
resources beneath the M-12 Landfill site.  The NJDEP Ground Water Quality 
Standards (GWQS) specify the appropriate quality criteria and designated uses for 
groundwater and also contain technical and general policies to ensure that the 
designated uses can be adequately protected. 

• Supplemental subsurface soil sampling in the immediate vicinity of two 
monitoring wells at the site (M12MW16 and M12MW22) to assess whether the 
incidences of metal compounds in the groundwater at these two locations are the 
result of localized soil contamination.  

• Performance of slug tests during February 2001 to characterize the hydraulic 
conductivity and groundwater flow regime. 

• Development of a groundwater flow and transport model for the M-12 Landfill 
site based on the hydrogeologic data, field investigation programs and technical 
research to evaluate the migration of potential contaminants of concern (COCs) 
beneath the site. 

• Formulation of a No Further Action (NFA) proposal for consideration by the 
NJDEP based on the results of field and laboratory investigations and the 
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hydrogeologic conditions at the site.  The rationale for the NFA proposal is 
presented in this RIR. 
 

1.2   Report Organization 
 
This report is organized to minimize repetition.  The findings of the Roy F. Weston, Inc. 
(Weston) report entitled, Site Investigation, Fort Monmouth, New Jersey, Main Post and 
Charles Wood Areas, Site Investigation Report (December 1995), were used as the basis 
for this remedial investigation program.  Section 2 provides background information and 
a general description of the M-12 Landfill site located at Fort Monmouth.  Section 3 
describes and summarizes the RI field activities conducted at the M-12 Landfill site, 
including groundwater, surface water, soil sampling, and aquifer testing.  Section 4 
presents the physical characterization of the site including the lithology and groundwater 
conditions at the site.  The site chemical characterization is presented in Section 5, which 
includes groundwater, surface water, and targeted soil sample results, as well as the 
determination of potential COCs.  Section 6 discusses the potential for contaminant 
migration in the vicinity of the site, and presents groundwater modeling involving the 
COCs.  Conclusions and a NFA recommendation are presented in Section 7. 
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2.0 SITE BACKGROUND AND ENVIRONMENTAL SETTING 
 
The following sections describe the site background and environmental setting of the area 
surrounding Fort Monmouth and the M-12 Landfill site.  Included is a description of the 
site location, background, current conditions and environmental setting. 
 
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).  In addition to the Main Post, the installation includes two 
subposts, the Charles Wood Area and the Evans Area.  The Main Post encompasses 
approximately 630 acres and is generally bounded by State Highway 35, Parkers Creek, 
Lafetra Creek, the New Jersey Transit Railroad and a residential area to the south.  The 
post was established in 1918 during World War I (WW I) as an Army Signal Corps 
training center.  The Main Post currently provides administrative, training, and housing 
support functions, as well as providing many of the community facilities for Fort 
Monmouth.  The primary mission of Fort Monmouth is to provide command, 
administrative, and logistical support for Headquarters, U.S. Army Communications and 
Electronics Command (CECOM).  CECOM is a major subordinate command of the U.S. 
Army Materiel Command (AMC) and is the host tenant at Fort Monmouth. 
 
The M-12 Landfill site was a former historic fill site located on the central portion of the 
Main Post (Figure 2-2) south of Husky Brook and west of Murphy Drive.  The M-12 
Landfill site consists of two areas, a northwest area and a southwest area.  The 
approximate size of the northeast area is 60,100 ft2 (1.4 acres).  The approximate size of 
the southwest area is 29,200 ft2 (0.7 acre).  The Weston SI report (1995) showed that the 
M-12 historic fill site was suspected to contain domestic and industrial wastes and was 
used for the disposal of old automobile wastes.  The period of operation of the historic fill 
site is unknown. 
 
2.2   Site Background 
 
The U.S. Army Corps of Engineers (USACE), Baltimore District, initially contracted 
Roy F. Weston, Inc. (Weston) to perform a field investigation at Fort Monmouth, New 
Jersey.  This investigation was conducted at two separate areas of Fort Monmouth, the 
Main Post and the Charles Wood area.  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 subposts (Charles 
Wood and Evans Area).  A background investigation was conducted by Weston of the 37 
sites and 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).  In this background report, additional 
investigations (including sampling and other field work) were recommended at 22 of the 
sites on the Main Post and Charles Wood areas, including the M-12 Landfill site.  NJDEP 
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approved the recommendations on April 20, 1995.  Additional investigations were also 
recommended at the Evans Area, and such investigations are being completed under the 
Base Realignment and Closure (BRAC) program. 
          
The 1995 Weston SI report presents the results of field investigation activities that were 
performed at 13 sites at the Main Post area and eight sites at the Charles Wood area.  The 
results of the investigation of the M-12 Landfill site are included in the Weston SI report.  
Initial 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 monitoring well installation and sampling, and tidal 
monitoring.  The Weston SI report was used as the basis for the supplemental remedial 
investigations described in the following sections of this report. 
 
2.2.1 Site Investigation Report – Weston 
 
Weston, as part of an SI of the M-12 Landfill site, conducted geophysical surveys 
including a ground penetrating radar (GPR) survey and magnetometer surveys to locate 
the historic fill boundaries.  The results of the geophysical surveys identified fill and 
buried ferrous material within the suspected boundaries of the historic fill site.  
Monitoring wells (M12MW16, M12MW17 and M12MW18) were installed at strategic 
locations to monitor groundwater downgradient of these areas (see Figure 4.2-15 of the 
Weston SI presented in Appendix A and Section 3.1 for detailed monitoring well 
construction information).  The monitoring wells were sampled twice for Target 
Compound List (TCL) plus 30 parameters (TCL+30), Target Analyte List (TAL) metals, 
and cyanide.  Groundwater sampling results obtained during the Weston SI indicated that 
no analytes exceeded NJDEP GWQC in samples collected from the monitoring wells. 
 
Tidal fluctuations in Husky Brook were monitored by Weston at the M-12 Landfill site to 
determine if a relationship exists between the water levels in the brook and groundwater 
levels.  Results of the tidal monitoring indicated that there was no apparent relationship 
between the water levels in the brook and groundwater levels in M12MW19 and 
M12MW20 (both of these monitoring wells are located in the adjacent M-14 Landfill 
site).  A poor-to-moderate relationship between the groundwater depths and the surface 
water levels was suggested for M12MW16, M12MW17 and M12MW18.  Salinity 
measurements in Husky Brook indicated the presence of brackish to salty water at the M-
12 Landfill site.  However, groundwater sampling at each monitoring well location 
indicated freshwater.  Therefore, the groundwater movement is not believed to be tidally 
influenced to any significant degree and does migrate toward Husky Brook at the M-12 
Landfill site. 
 
The Weston SI Report also presented a DPW proposal for the M-12 Landfill site that was 
subsequently implemented.  A long-term groundwater and surface water monitoring 
program was developed utilizing the existing monitoring wells and supplemental wells 
installed during follow-up investigations, as well as surface water sampling locations.  
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The groundwater and surface water monitoring program activities as well as the results of 
subsurface soil sampling are described in Section 3.0.   
 
2.2.2 Remedial Investigation Report for Soil – VERSAR 
 
To characterize the near-surface soils that cover the M-12 Landfill site, DPW obtained 
samples from the top two feet of soil at various locations throughout the site between 
March 1998 and September 1999.  The soil samples were analyzed for the Target 
Compound List plus 30 (TCL+30) parameters and Target Analyte List (TAL) metals.  
The data that exceeded the laboratory method detection limit (MDL) and/or the NJDEP 
Residential Direct Contact Soil Cleanup Criteria (RDCSCC) (May 1999) were 
summarized by VERSAR in table form in the draft Remedial Investigation (RI) Report 
for Near-Surface Soils (pending).  This report will be submitted to the DPW and NJDEP 
under separate cover when completed. 
 
Analytical results of the near-surface soil site characterization efforts at the M-12 Landfill 
site were compared to applicable remediation standards as required by NJAC 7:26E-
4.8(c)3i.  VERSAR used the compliance averaging approach to assess and evaluate 
compliance with the various NJDEP RDCSCC.  While exceedences of NJDEP RDCSCC 
were identified in the shallow soils for SVOCs and metals within the historic fill site, 
evaluation of the analytical results did not define a distinctive “source area” or 
concentrations of contaminants that necessitated the identification and evaluation of 
potential remedial actions.  Either the calculated compliance average was below the 
respective RDCSCC or the exceedence was considered marginal or an isolated 
occurrence with a de minimis quantity (i.e., a small amount of contaminated soil with 
proximal samples showing analyte concentrations below the RDCSCC and/or non-
detect).  Based upon the frequency of the occurrences and the magnitude of the 
detections, no further action is warranted with respect to shallow soils.  These findings 
and conclusions are described in detail in VERSAR’s Remedial Investigation (RI) for 
Near Surface Soils (pending). 
 
2.3   Current Conditions 
 
VERSAR conducted a site walk on December 11, 2000, to assess current conditions at 
the M-12 Landfill site.  The site consists of two areas separated by a tributary to Husky 
Brook, which is bounded by trees and shrubs.  The western area was recently backfilled 
and graded with dark organic soil fill material.  There was no vegetation present with the 
exception of areas along Husky Brook on the north side of the site, which was bounded 
with trees.  The eastern portion of the site was an open field of grass.  Site photographs 
are provided in Appendix B. 
 
2.4   Environmental Setting 
 
The following is a description of the geological/hydrogeological setting of the area 
surrounding the M-12 Landfill site.  Included is a description of the regional geology of 
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the area surrounding Fort Monmouth, as well as descriptions of the local geology and 
hydrogeology of the Main Post area. 
 
2.4.1 Regional and Local Geology 
 
Monmouth County lies within the New Jersey Section of the Atlantic Coastal Plain 
physiographic province.  The M-12 Landfill site is located in what is referred to as the 
Outer Coastal Plain subprovince, or the Outer Lowlands.  The geologic map of New 
Jersey is provided as Figure 2-3. 
 
In general, New Jersey Coastal Plain formations consist of a seaward-dipping wedge of 
unconsolidated deposits of clay, silt, sand and gravel.  These formations typically strike 
northeast-southwest with a dip ranging from 10 to 60 feet (ft) per mile and are deposited 
on Precambrian and lower Paleozoic rocks (Zapecza, 1989).  These sediments, 
predominantly derived from deltaic, shallow marine, and continental shelf environments, 
date from Cretaceous through the Quaternary Periods.  The mineralogy ranges from 
quartz to glauconite. 
 
The formations record several major transgressive/regressive cycles and contain units, 
which 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.  The individual thickness for these units varies greatly (i.e., from several ft to 
several hundred ft).  The Coastal Plain deposits thicken to the southeast from the Fall 
Line (i.e., a boundary zone between older, resistant rocks and younger, softer plain 
sediments) to greater than 6,500 ft in Cape May County (Brown and Zapecza, 1990). 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous-age Red Bank 
Sand and Tinton Sand, and the Tertiary-age Hornerstown Sand crop out at the Main Post 
area.  The Red Bank Sand conformably overlies the Navesink Formation and dips to the 
southeast at 35 ft per mile.  The upper member (Shrewsbury) of the Red Bank Sand is a 
yellowish-gray to reddish brown clayey, medium-to-coarse-grained sand that contains 
abundant rock fragments, minor mica and glauconite.  The lower member (Sandy Hook) 
is a dark gray to black, medium-to-fine grained sand with abundant clay, mica and 
glauconite.  The Navesink Formation, which crops out approximately four miles 
northwest of the Main Post, is dark grayish-black clayey glauconitic sand which 
conformably overlies the Mount Laurel Sand. 
 
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 percent 
of the sand fraction in the upper part of the unit.  The upper part of the Tinton is often 
highly oxidized and iron oxide encrusted (Minard, 1969).   
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The Hornerstown Sand unconformably overlies the Red Bank Sand and dips to the 
southeast at 50 to 60 feet per mile.  The Hornerstown Sand consists of a dark green 
clayey glauconitic sand. 
 
The Tertiary-age Kirkwood and Vincentown Formations crop out approximately two 
miles south of the Main Post.  The Vincentown Formation contains a lower member 
which is a greenish-gray glauconitic sand and an upper member which ranges from sand 
to clayey limestone.  The Kirkwood Formation consists of alternating layers of sand and 
clay.  The Vincentown and Kirkwood Formations dip to the southeast at approximately 
20 and 27 feet per mile, respectively (Jablonski, 1968).   
 
As presented in the Weston SI report (relevant portions presented in Appendix A), the 
lithologic logs from monitoring well installations indicated indicate that the lithology at 
the M-12 Landfill site consists of a thin soil cover (0.3 ft) underlain by fill material.  The 
components of the fill 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.  Groundwater saturation was observed at 
approximately two feet below ground surface (bgs) across the site.  Water-level elevation 
data collected during the Weston SI indicates that local groundwater flow appears to be 
consistently to the northwest toward Husky Brook.  Further discussion of the subsurface 
conditions is presented in Section 4.0. 
 
2.4.2 Hydrogeology 
 
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 semi-consolidated 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 Red Bank, Tinton 
and Hornerstown Sands) is dominated by calcium, magnesium, manganese, aluminum 
and iron.  The sediments in the area of Fort Monmouth were deposited in fluvial-deltaic 
to near shore environments.   
 
The water table aquifer in the Main Post area is identified as part of the “composite 
confining units,” or minor aquifers.  The minor aquifers include the Navesink formation, 
Red Bank Sand, Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan 
Formation, Shark River Formation, Piney Point Formation and the basal clay of the 
Kirkwood Formation.  These geologic formations comprise a “Composite Confining 
Bed” for the Wenonah Mount Laurel Aquifer (Zapecza, 1984). 
 
Wells installed in the Red Bank and Tinton Sands produce two to 25 gallons per minute 
(gpm) (Jablonski, 1968).  Groundwater is typically encountered at the Main Post and in 
the surrounding areas at shallow depths below ground surface (2 to 9 ft bgs).  Water in 
the surficial aquifer generally flows east toward the Atlantic Ocean. 
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Based on a review of the NJDEP Ground Water Quality Standards (NJAC 7:9-6), January 
7, 1993, VERSAR has determined that the site is underlain by a Class III-A aquifer.  A 
formal presentation of this finding was made to the NJDEP on April 17, 2001.  The 
primary designated use for Class III-A groundwater is the release or transmittal of 
groundwater to adjacent classification areas and surface water, as relevant.  Secondary 
designated uses in Class III-A include any reasonable use.  Further discussion of the 
Class III-A aquifer designation is presented in Section 6.3.   
 
Shallow groundwater may be locally influenced within the Main Post area by the 
following factors: 
 
• Tidal influence (based on proximity to the Atlantic Ocean, rivers, and tributaries) 
• Topography 
• Nature of the fill material within the Main Post area  
• Presence of clay and silt lenses in the natural overburden deposits 
• Local groundwater recharge areas (i.e., streams, lakes) 
 
Due to the fluvial nature of the overburden deposits (i.e., sand and clay lenses), shallow 
groundwater flow direction is best determined on a case-by-case basis.  The groundwater 
in the vicinity of the M-12 Landfill site appears to be flowing in a north to northwesterly 
direction toward Husky Brook. 
 
2.4.3 Soils 
 
According to the U.S. Department of Agriculture (USDA), Soil Conservation Service, 
Monmouth County Soil Survey (April 1989), the majority of the Main Post is covered by 
urban land (Figure 2-4).  The soil survey describes urban land as areas where concrete, 
asphalt, buildings, shopping centers, airports or other impervious surfaces cover 80 
percent or more of the surface.  In addition, the survey indicated that the natural 
subsurface soils have largely been replaced with artificial or foreign fill materials 
(developed land with disturbed soils).  
 
The following soil series and classification units are mapped in the Main Post area: 
 
• DoB  Downer sandy loam (with 2 to 5 percent slopes); 
• FrB  Freehold sandy loam (with 2 to 5 percent slopes); 
• FUB Freehold sandy loam/urban land complex (with 0 to 10 percent slopes); 
• HV  Humaquepts, frequently flooded; 
• KvA Kresson loam (with 0 to 5 percent slopes); 
• UA  Udorthents, smoothed; and 
• UD  Udorthents – urban land complex (with 0 to 3 percent slopes). 
 
The Downer series soils are well-drained soils that are found on uplands and terraces.  
The soils are formed in acid, silty coastal plain sediments.  The Freehold soils are also 
well drained and are formed in acid, loamy, coastal plain sediments that, by volume, are 
one to 10 percent glauconite and are found on uplands.  The Humaquepts soils are 
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somewhat poorly- to very poorly- drained soils that are formed in stratified, sandy, or 
loamy sediments of fluvial origins.  The Humaquepts soils are located on the floodplain 
and are subject to flooding several times each year.  The Kresson loam is a nearly level to 
gently sloping soil and is somewhat poorly drained.  The soil is found on low divides and 
in depressions.  The Udorthents soils have been altered by excavation or filling activities.  
In filled areas, these soils consist of loamy material that is more than 20 inches thick.  
The filled areas include floodplain, tidal marshes and areas with moderately, well drained 
to very poorly drained soils.  Some Udorthent soils contain concrete, asphalt, metal and 
glass.  The soils in the vicinity of the M-12 Landfill site are classified as UA – 
Udorthents, smoothed, which may also include old sand and gravel pits that have been 
smoothed or filled in (Figure 2-4). 
 
2.4.4 Topography and Surface Drainage 
 
Over the last 80 years, the natural topography of Fort Monmouth has been altered by 
excavation and filling activities conducted by the military.  The land surface at the Main 
Post is relatively flat and ranges in elevation from approximately 4 ft above mean sea 
level (msl) in the east at Oceanport Creek to 32 ft msl at the western end of the post, near 
Highway 35.  The eastern half of the post is generally 10 ft msl in elevation.   
 
Surface water runoff from the western part of the Main Post flows into the Lafetra Creek 
to the north or into the Mill Creek to the south.  The USGS topographic map (Figure 2-1) 
shows the Lafetra Creek as Parkers Creek Branch and Mill Creek as Wampum.  Both 
Mill Creek and Lafetra Creek originate off-post.  Mill Creek flows along the southern 
boundary of the Main Post, turning north just past the Auto Craft Shop.  Mill Creek is 
channelized and flows past the north side of the M-2 Restoration site.  Lafetra Creek 
forms the northern boundary of the Main Post and joins Mill 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, Lafetra Creek and Mill Creek are tidally 
influenced. 
 
The U.S. Fish and Wildlife Service (FWS) National Wetland Inventory Long Branch 
quadrangle maps indicate the presence of wetlands at the Main Post.  Parkers Creek and 
Oceanport Creek are classified as estuarine intertidal aquatic beds.  The area of Parkers 
Creek and the part of Oceanport Creek/Husky Brook are classified as estuarine intertidal 
emergent wetlands.  Lafetra Creek and Mill Creek are classified as riverine lower 
perennial open water/unknown bottom.   
 
The M-12 Landfill site is located on the south side of Husky Brook, which flows 
eastward into Oceanport Creek.  The USGS topographic map (Figure 2-1) shows that the 
land surface of the site is relatively flat at an elevation of less than 20 ft above mean sea 
level (msl).  Surface water runoff from the M-12 Landfill site is likely to flow northward 
into Husky Brook. 
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3.0 SITE ACTIVITIES 
 
Fort Monmouth DPW has conducted Remedial Investigation activities at the M-12 
Landfill site, including a quarterly surface water and groundwater sampling program and 
subsurface soil investigations, based on the earlier results and findings of the 1995 
Weston SI.  The purpose of these supplemental investigations was to define the areal 
extent of potential pollutants and evaluate impacts to groundwater and surface water in 
the vicinity of the M-12 Landfill site.  While the Weston report found no direct evidence 
of a source area or significant impacts to soil, groundwater or surface water, the historical 
use of the site as a landfill, as well as the condition of the near-surface soils (i.e., cover 
material) were of concern to the DPW.  The unknown source of the present fill material 
prompted the DPW to conduct further investigations.  Remedial investigation activities 
were performed from October 1996 and continued through February 2001.  These 
activities were managed by the Fort Monmouth DPW and performed by DPW’s base 
operations contractor, TECOM-Vinnell Services (TVS).  The details of remedial 
investigation activities that occurred at the M-12 Landfill site are described in the 
following sections.   
 
3.1 Well Installation 
 
A total of eleven (11) monitoring wells (M12MW16 through M12MW26) comprise the 
quarterly groundwater monitoring program conducted by the DPW.  Three (3) of the 11 
wells were installed in 1995 during the Weston SI (M12MW16, M12MW17, and 
M12MW18), with the remaining eight wells installed by the DPW during the 
supplemental investigation of the site.  Figure 3-1 shows the selected locations of the 
monitoring wells at the M-12 Landfill site.  The location of each well was strategically 
selected by the DPW to determine if any potential contaminant was discharging to Husky 
Brook along the downgradient perimeter of the M-12 Landfill site.  Additional wells were 
located both upgradient and side gradient to monitor the background quality of 
groundwater flowing onto the M-12 Landfill site.  The monitoring well construction 
details are presented in Table 3-1.  Well boring logs and monitoring well records are 
provided in Appendix C. 
 
Three monitoring wells (M12MW16, M12MW17 and M12MW18) were initially 
installed at the M-12 Landfill site to monitor groundwater downgradient of fill area 
(Weston, 1995).  These monitoring wells were installed in the northeastern area of the M-
12 Landfill site by Weston in January 1995.  The wells were constructed with 4-inch 
diameter 10 Slot PVC to a maximum finished depth of 14.5 feet (ft) and extended into the 
historic fill material. 
 
Additional groundwater monitoring wells (M12MW19 through M12MW26) were 
installed (November 1999) upgradient, downgradient and side gradient of the historic fill 
area during the Remedial Investigation in the southwestern portion of the M-12 Landfill 
site.  The wells were constructed with 4-inch diameter 10 Slot PVC to a maximum 
finished depth of 18.0 feet.  The wells extend through the historic fill materials to native 
material. 
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3.2 Sample Collection Activities 
 
As part of the remedial investigation of the M-12 Landfill site, a quarterly groundwater 
and surface water sampling program was conducted from June 1997 through January 
2001.  Sampling activities were performed in accordance with the Fort Monmouth 
Standard Sampling Operating Procedure (December 1997).  Laboratory analyses of the 
samples collected at the M-12 Landfill site were conducted at the Fort Monmouth 
Environmental Testing Laboratory (FMETL), a New Jersey certified laboratory 
(Certification No. 13461). 
 
3.2.1 Groundwater Sampling Activities 
 
This section describes the quarterly groundwater sampling program conducted by the 
DPW at the M-12 Landfill site from June 1997 through January 2001.  Groundwater 
samples were collected during seventeen (17) quarterly sampling events and analyzed for 
TCL+30 (VOCs plus 15 tentatively identified compounds and SVOCs plus 15 tentatively 
identified compounds), pesticides/Polychlorinated Biphenyls (PCBs) and TAL metals.  
Two additional low-flow sampling rounds for TAL metals were also conducted, which 
are addressed separately, below. 
 
A total of 149 groundwater samples, including 17 duplicate samples, 18 field blanks, and 
18 trip blanks for quality assurance/quality control (QA/QC), were collected from eleven 
(11) monitoring wells (M12MW16 through M12MW26).  Monitoring wells M12MW16, 
M12MW17 and M12MW18, installed by Weston (1995), were sampled during rounds 1 
through 17 from June 1997 through January 2001.  The additional monitoring wells 
(M12MW19 through M12MW26) were incorporated into the quarterly groundwater 
monitoring program and sampled from February 2000 through January 2001 (rounds 12 
through 17).  The 149 groundwater samples collected over 17 quarterly sampling rounds 
were analyzed for TCL+30 (VOCs plus 15 tentatively identified compounds and SVOCs 
plus 15 tentatively identified compounds), pesticides, PCBs and TAL metals by FMETL 
using EPA Methods 624, 625, 608, 3113B and 3111D (or 3120B and 3112B).  
 
Copies of the chain-of-custody forms for the laboratory analyses and laboratory data 
sheets are presented in Appendix D.  A summary of the groundwater sampling activities, 
including rounds, well IDs, sample IDs, sample locations, collection/analysis date, 
analytical parameters, and analysis method, is provided in Table 3-2.  The results of 
these analyses are discussed in Section 5.1. 
 
As presented in the SI Report (Weston, 1995), several natural and anthropogenic factors 
contribute to the wide range in concentrations of metals in soils, which further impact the 
concentration of metals in groundwater.  Soils derived from the glauconitic sands contain 
abundant aluminum, calcium, potassium, iron, magnesium, and manganese (among 
others), which are likely to be present at elevated concentrations in the groundwater, 
particularly when sediments are entrained in the collected groundwater samples.  A low-
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flow sampling methodology was proposed for use by the DPW and accepted by the 
NJDEP to assess the impact of entrained sediments on the dissolved phase metals 
concentrations at the site.  Using a low-flow sampling methodology to reduce the 
presence of entrained sediment has generally yielded substantial reductions in the 
dissolved phase concentrations of metals, such as arsenic, antimony, beryllium, cadmium, 
chromium, cobalt, lead, mercury, selenium, silver, thallium and vanadium at Fort 
Monmouth sites.  Significant decreases in the concentrations of metals characteristic of 
glauconitic sand also were observed.  These included aluminum, barium, calcium, 
copper, iron, magnesium, manganese, nickel, potassium, sodium and zinc. 
 
In consideration of the potential benefits of the low-flow sampling procedure, two 
additional rounds of low-flow sampling (Low-flow #1 and Low-flow #2) were conducted 
on August 18 through August 22, 2000, and September 9 through September 21, 2000.  A 
total of 34 samples, including six duplicate samples and six field blanks, were collected 
and analyzed only for TAL metals to determine whether elevated metals concentrations 
observed in the groundwater samples at the M-12 Landfill site are due to entrained soil 
particles (i.e., high turbidity) rather than dissolve phased groundwater constituents.  The 
samples were analyzed by FMETL for TAL metals utilizing EPA Methods 3120B and 
3112B.  The results of these analyses are discussed in greater detail in Section 5.1. 
 
Sampling equipment was thoroughly decontaminated before and after each use, in 
accordance with the Fort Monmouth Standard Sampling Operating Procedure (1997).  
Following collection, the groundwater samples were immediately placed in laboratory-
supplied bottleware.  The sample containers were labeled, sealed, packed in ice, and 
transported to the FMETL under proper chain-of-custody procedures. 
 
3.2.2 Surface Water Sampling Activities 
 
Surface water sampling was conducted by the DPW from October 1996 through February 
2001.  A total of 65 surface water samples were collected over 22 rounds of sampling 
from three (3) distinct surface water sample collection points (Site #9, Site #11 and Site 
#19).  Figure 3-2 shows the locations of the surface water sample collection points at the 
M-12 Landfill site.  The samples were analyzed by FMETL for VOC plus fifteen 
tentatively identified compounds (VOC+15) parameters utilizing EPA Methods 601 and 
602 (purgeable halocarbons and aromatics).  Surface water samples collected beginning 
June 12, 2000 were also analyzed by FMETL for Total Polychlorinated Biphenyls 
(PCBs) utilizing EPA Methods 608.  The results of these analyses are discussed in 
Section 5.2. 
 
Sampling equipment was thoroughly decontaminated before and after each use, in 
accordance with the Fort Monmouth Standard Sampling Operating Procedure (1997).  
The surface water samples were collected and immediately placed in laboratory-supplied 
bottleware.  The 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 for the laboratory analyses are presented in Appendix E.  A summary of the 
surface water sampling activities, including rounds, sample IDs, stream sampling 
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locations, collection/analysis date, analytical parameters and analysis method is provided 
in Table 3-3. 

3.2.3 Supplemental Soil Sampling Activities 
 
Supplemental soil sampling was conducted at the M-12 Landfill site by the DPW on 
March 3, 2001.  A total of 65 subsurface soil samples were collected from fifteen (15) 
distinct Geoprobe® borings.  The locations of these soil borings were selected based on 
the groundwater quality results from the monitoring wells at the M-12 Landfill site 
(Section 5.1).  The borings were drilled and soil samples were collected to determine if 
groundwater impacts by metals identified in the vicinity of M12MW16 and M12MW22 
were the result of localized soil contamination or naturally occurring soil constituents.  
Nine (9) borings were drilled in the vicinity of monitoring well M12MW16 (borings 
MW16-A through MW16-I) and six (6) borings were drilled in the vicinity of well 
M12MW22 (borings MW22-A through MW22-F).  The soil samples were collected from 
each boring at depth intervals ranging from 0 to 66 inches bgs.  Figures 3-3a and 3-3b 
shows the locations of the soil sample collection points at the M-12 Landfill site.  The 
samples were analyzed by FMETL for arsenic and lead utilizing EPA Methods 7060A, 
7420, and 3051A.  The results of these analyses are discussed in Section 5.4. 
 
Sampling equipment was thoroughly decontaminated before and after each use, in 
accordance with the Fort Monmouth Standard Sampling Operating Procedure (1997).  
The soil samples were collected and immediately placed in laboratory-supplied 
bottleware.  The sample containers were labeled, sealed, packed in ice and transported to 
the FMETL under proper chain-of-custody procedures.  Copies of the soil sample chain-
of-custody forms for the laboratory analyses are presented in Appendix F.  A summary 
of the soil sampling activities, including rounds, sample IDs, stream sampling locations, 
collection/analysis date, analytical parameters and analysis method is provided in Table 
3-4. 
 

3.3 Groundwater Depth Measurements 
During each of the groundwater monitoring rounds, measurements of the depth to water 
in each of the monitoring wells was recorded with an accuracy of 0.01 feet.  These depth 
to groundwater measurements, recorded from June 1997 through January 2001, are 
presented in Table 3-5.  The groundwater elevation at each well was calculated by 
subtracting the measured depth to groundwater from the elevation of the top of the well 
casing.  The groundwater elevations are discussed in Section 4.2.   
 
3.4 Slug Testing Procedures 
 
VERSAR conducted slug testing in eleven monitoring wells located at the M-12 Landfill 
site on February 6 and 7, 2001.  The slug testing was performed to estimate 
hydrogeologic properties of the shallow soils at this site, such as groundwater velocity, to 
be used for contaminant transport modeling.  The equipment used to perform the slug 
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testing included a Hermit Environmental Data logger (Model 1000C), a 10-psi pressure 
transducer, and a 4-foot long, 3.5-inch diameter PVC slug. 
The slug testing was performed by first recording the depth to top of groundwater, then 
placing the slug and the transducer in the well and allowing the water to equilibrate to a 
level close to the original water level.  The new water level was set as the reference water 
level for the data logger during the slug test.  The slug was then removed and the data 
logger recorded the changing water level with time.  The collected data were then 
transferred to a personal computer for later review and reduction.  The raw data are 
presented in Appendix G. 
 
3.3 Sensitive Receptors/Well Survey 
 
Searches were conducted using various databases and historical information to identify 
receptors and groundwater wells that may be potentially affected by the M-12 Landfill 
site.  An Offsite Receptor Report (dated March 12, 2001) was prepared for the M-12 
Landfill site by Environmental Data Resources, Inc. (EDR).   
 
In addition, a search of the comprehensive well database maintained by the NJDEP – 
Well Permitting and Regulations Section of the Bureau of Water Allocation was 
performed to identify groundwater wells that may potentially be affected by the M-12 
Landfill site.  The search was performed for a one mile radius surrounding the central 
point of the M-12 Landfill site.  A copy of the sensitive receptor survey is provided in 
Appendix H and a copy of the Well Search Summary is provided in Appendix I.  The 
results of the sensitive receptor survey and well survey are discussed in Section 6.2. 
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4.0 SITE PHYSICAL CHARACTERISTICS 
 
The following sections represent the findings of the site geologic and hydrogeologic 
characterization program.  These sections include a detailed discussion of the physical 
properties of the unconsolidated soil, bedrock and groundwater underlying the study area.  
Groundwater elevation and water quality data collected by the DPW from June 1997 
through January 2001 are presented in this RI report.  Surface water quality data collected 
during the period October 1996 through February 2001 are also discussed in this report.  
The surface water and groundwater sampling and associated laboratory analytical data 
comprise the long-term monitoring (LTM) program that was instituted by the DPW after 
the Weston SI activities. 
 
4.1   Lithology 
 
The lithology encountered at the site consists primarily of fill material, fine sand, silt and 
clay.  A geologic cross section (A-A') was prepared for nine monitoring wells situated 
along Husky Brook.  The cross section location map is included as Figure 4-1.  Cross-
section A-A' is presented in Figure 4-2.  The data used to create the cross section are 
presented in Table 4-1. 
 
Cross section A-A' depicts the profiles for monitoring wells M12MW22, M12MW21, 
M12MW26, M12MW20, M12MW25, M12MW19, M12MW17, M12MW16 and 
M12MW18.  These wells consistently encountered fill (Layer 1) consisting of green to 
brown sand, little silt and clay at the top of the boring, with the maximum depth of the fill 
ranging from four to 10 feet bgs.  There was a small zone of fill (Layer 3) in monitoring 
wells M12MW20, M12MW25, and M12MW19 consisting of cinders, ash slag and coal.  
Native soil (Layer 2) was encountered below the fill in each monitoring well, consisting 
of brown to black fine sand, silt and clay with organic material with a maximum depth of 
14 to 18 feet.  There is likely a high variability in the hydraulic conductivity of the 
different soil types because of the presence and heterogeneity of the fill materials. 
 
4.2   Groundwater Flow 
 
Groundwater was encountered in both the fill and native soils in each monitoring well at 
depths ranging from one to 6.5 feet bgs with a slight gradient toward Husky Brook.  
Groundwater velocity and flow directions were predicted based on the groundwater 
elevation data and slug test results (see below), as well as the interpretation of 
groundwater contour maps prepared for selected sampling events. 
 
4.2.1 Groundwater Flow Direction 
 
Four groundwater contour maps were generated based on groundwater depth 
measurements from the monitoring wells collected on February 25, 2000 (Figure 4-3a), 
May 23, 2000 (Figure 4-3b), September 12, 2000 (Figure 4-3c), and February 6, 2001 
(Figure 4-3d).  The groundwater underlying the site appears to be flowing consistently to 
the northwest into Husky Brook.  Variations in groundwater elevation were observed 
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during the 18 rounds of water level measurements.  The groundwater elevation data are 
presented in Table 3-5. 
 
4.2.2 Hydrogeologic Properties 
 
As discussed in Section 3.4, VERSAR conducted slug testing on all monitoring well 
located on the M-12 Landfill site on February 6 and 7, 2001.  VERSAR used the 
computer software Aquifer Test by Waterloo Hydrogeologic, Inc. (version 3.0, 2001) to 
reduce the slug testing data using the Bouwer-Rice methodologies.  Data plots generated 
by Aquifer Test are presented in Appendix G.  A summary of the calculated conductivity 
values is presented in Table 4-2.  The calculated conductivity values range from 0.0899 
feet/day at Monitoring Well M12MW26 to 208 feet/day at Monitoring Well M12MW17, 
with a calculated geometric mean of 4.4 feet/day.  The geometric mean was used because 
of the high variability of the slug test results.  This high variability in the range of 
hydraulic conductivities is associated with the shallow depth of the monitoring wells, 
partial penetration into the aquifer, and the heterogeneous nature of the fill material at the 
site. 
 
The groundwater flow gradient for the site was estimated using the groundwater elevation 
data discussed above.  The groundwater flow gradient (i) is calculated by measuring the 
distance (L) between two equipotential lines h1 and h2 using the following equation: 
 

L
hhi 21−

=  

 
The groundwater flow gradient for the site, based on water level measurements collected 
February 6, 2001, was calculated to be 0.04 feet per foot for the M-12 Landfill site.   
 
Groundwater flow velocity (V) in the vicinity of the site was then estimated using the 
groundwater flow gradient (i), an estimated hydraulic conductivity (K) for the 
surrounding soils based on the slug test results, and an assumed porosity (α) in the 
following equation: 
 

α
KiV =  

 
The hydraulic conductivity (K) used in the calculation, 4.4 feet/day, is a geometric 
average based on the results of slug testing performed by VERSAR.  The geometric 
average was used in the calculation due to the range of variability of the slug test results.  
The porosity (α) was estimated at 40% using average values for silt and sands (Heath, 
USGS, 1989).  The groundwater velocity for the site was calculated at 0.44 feet per day 
(approximately 160 feet per year) based on the February 6, 2001 water-level 
measurements.
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5.0  SITE CHEMICAL CHARACTERIZATION 
 
This section includes a discussion of the chemical characterization of the site based on 
the various samples collected and analyzed, including seventeen quarterly rounds of 
monitoring well samples, two low-flow rounds of monitoring well sampling, and 
nineteen rounds of surface water samples.  DPW personnel were responsible for the 
collection of samples during this site investigation.  Sample analyses were performed by 
the FMETL, a New Jersey certified laboratory (Certification No. 13461). 
 
5.1 Groundwater Sample Results 
 
A total of 149 quarterly groundwater samples plus 34 additional low-flow samples were 
collected to evaluate potential chemical impacts to groundwater from the M-12 Landfill 
site.  The laboratory analytical results are summarized in Table 5-1.  This section 
presents a discussion of the results of laboratory analyses performed for the 17 rounds of 
groundwater samples collected from June 1997 through January 2001 from the eleven 
monitoring wells at the M-12 Landfill site.  Three monitoring wells (M12MW16, 
M12MW17 and M12MW18) were installed in January 1995 as part of the Weston SI and 
sampled by the DPW between June 1997 and January 2001.  The remaining eight 
monitoring wells (M12MW19 through M12MW26) were installed in November 1999 
and sampled by the DPW from February 2000 through January 2001.  The groundwater 
samples were collected and analyzed for TCL+30 (Volatile Organic Compounds and 
Semi-Volatile Organic Compounds), pesticides/PCBs, and TAL metals.  The 
groundwater sampling program included two additional (non-quarterly) rounds of 
sampling conducted on August 18 through August 22, 2000 (Low-flow #1), and 
September 9 through September 21, 2000 (Low-flow #2) using a low-flow groundwater 
sampling technique for TAL metals.  As stated above, a low-flow sampling methodology 
was proposed for use by the DPW and accepted by the NJDEP to assess the impact of 
suspended sediments on the dissolved phase metals concentrations at the site. 
 
For the purposes of this report, the NJDEP criteria used for comparison of the M-12 
Landfill site groundwater analytical results were the higher of the Practical Quantitation 
Limits (PQLs) and the NJDEP Ground Water Quality Criteria (GWQC) for Class II-A 
aquifers (NJAC 7:9-6, Table 1).  However, as discussed in Section 2.4.2, Fort Monmouth 
is underlain by a Class III-A aquifer.  The appropriate groundwater quality criteria for 
Class III-A are the criteria for the most stringent classification for vertically or 
horizontally adjacent groundwaters that are not Class III-A (NJAC 7:9-6.7(e)). 
 
Analytes detected in groundwater samples at concentrations above the NJDEP criteria are 
bold and highlighted in Table 5-1.  The laboratory chain of custody forms and laboratory 
data sheets for groundwater samples are provided in Appendix D.  Figure 5-1 shows the 
groundwater contaminant distribution within the area of the M-12 Landfill site.  This 
section discusses the detection of the compounds and analytes of the four analytical 
categories, VOCs, SVOCs, Pesticides, PCBs and TAL metals. 
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During seventeen (17) rounds of groundwater samples collected from June 1997 through 
January 2001, a total of three (3) VOCs were detected in site groundwater, each of which 
were detected below the respective NJDEP criteria.  A total of nine (9) SVOCs were 
detected in site groundwater at concentrations below the respective NJDEP criteria.  
There were no pesticides or PCBs detected during the groundwater sampling events at 
any of the groundwater monitoring well locations at the M-12 Landfill site.  A total of 23 
metals were detected in site groundwater.  Eight (8) metals were detected at 
concentrations that exceed the respective NJDEP criteria in at least one sample, while the 
remaining fifteen (15) metals were detected below the respective NJDEP criteria. 
 
The following sections present the analytes detected above the NJDEP criteria found in 
the groundwater at the M-12 Landfill site.   
 
5.1.1 Contaminants of Concern 
 
Arsenic and Lead are considered to be the only COCs at the M-12 Landfill site.  The 
following paragraphs present the results of the COCs.   
 
Arsenic was detected at concentrations above the NJDEP criteria of 8 ug/L during 
eighteen (18) separate rounds of sampling collected from three (3) separate monitoring 
well locations.  Concentrations ranged from 8.85 ug/L in M12MW16 (sampling round 
#12) to 52.9 ug/L in M12MW22 (Low-Flow #1). 
 
Lead was detected at concentrations exceeding the NJDEP criteria of 10 ug/L during 
eight (8) separate rounds of sampling collected at eight (8) monitoring well locations.  
Concentrations ranged from 14 ug/L in M12MW26 (sampling round #16) to 82.9 ug/L in 
M12MW21 (sampling round #15). 
 
5.1.2 Remaining Analytes  
 
The remaining contaminants, some of which were detected above the NJDEP criteria, 
occur at low to moderate concentrations in a limited number of groundwater monitoring 
well samples collected from June 1997 through January 2001.  Sections 5.1.2.1 through 
5.1.2.4 summarize these results.   
 
5.1.2.1 Volatile Organic Compounds 
 
No VOCs were detected above the appropriate NJDEP criteria at the site. 
 
5.1.2.2 Semi-volatile Organic Compounds 
 
No SVOCs were detected above the appropriate NJDEP criteria at the site. 
 
5.1.2.3 Pesticides/PCBs 
 
No pesticides or PCBs were detected at the site. 
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5.1.2.4 Metals 
 
During seventeen (17) rounds of groundwater samples collected from June 1997 through 
January 2001, a total of eight (8) metals were detected in site groundwater at 
concentrations that exceed the respective NJDEP criteria in at least one sample. 
 
Aluminum was detected at concentrations exceeding the NJDEP criteria of 200 ug/L 
during nineteen (19) separate rounds (i.e., 17 quarterly rounds plus two low-flow 
sampling rounds) of sampling collected at nine (9) separate monitoring well locations.  
Concentrations ranged from 204 ug/L in M12MW18 (sampling round #5) to 7540 ug/L in 
M12MW23 (sampling round #10). 
 
Cadmium was detected at concentrations exceeding the NJDEP criteria of 4 ug/L during 
three (3) separate rounds of sampling collected at four (4) separate monitoring well 
locations.  Concentrations ranged from 4.01 ug/L in M12MW16 (sampling round #11) to 
19.4 ug/L in M12MW17 (sampling round #9). 
 
Iron was detected at concentrations exceeding the NJDEP criteria of 300 ug/L during 
nineteen (19) separate rounds (i.e., 17 quarterly rounds plus two low-flow sampling 
rounds) of sampling collected at eleven (11) separate monitoring well locations.  
Concentrations ranged from 305 ug/L in M12MW23 (Low-Flow #1) to 124000 ug/L in 
M12MW22 (sampling round #17). 
 
Manganese was detected at concentrations exceeding the NJDEP criteria of 50 ug/L 
during nineteen (19) separate rounds (i.e., 17 quarterly rounds plus two low-flow 
sampling rounds) of sampling collected at ten (10) separate monitoring well locations.  
Concentrations ranged from 50.1 ug/L in M12MW17 (sampling round #10) to 5440 ug/L 
in M12MW16 (sampling round #2). 
 
Silver was detected at concentrations exceeding the NJDEP criteria of 2 ug/L during four 
(4) separate rounds of sampling collected at three (3) separate monitoring well locations.  
Concentrations ranged from 5.61 ug/L in M12MW18 (sampling round #11) to 60 ug/L in 
M12MW18 (sampling round #3). 
 
Sodium was detected at concentrations exceeding the NJDEP criteria of 50000 ug/L 
during two (2) separate rounds of sampling collected at one (1) separate monitoring well 
location.  Concentrations ranged from 84600 ug/L in M12MW25 (sampling round #12) 
to 107000 ug/L in M12MW25 (sampling round #15). 
 
5.1.3 Low-Flow Sampling 
 
Two (2) separate rounds of sampling (August 18 through August 22, 2000 and September 
9 through September 21, 2000) were performed during the quarterly groundwater 
sampling program using the low-flow groundwater sampling technique as discussed in 
Section 3.2.1.  This technique was used to determine if the detected metal concentrations 
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observed in the groundwater samples are a function of entrained sediments suspended in 
the groundwater during the course of well purging and sampling activities, or an accurate 
representation of dissolved phase aquifer/groundwater conditions.  The use of the low-
flow sampling approach did not eliminate the detection of the two (2) uncharacteristic 
metals (arsenic and lead), which persisted at concentrations exceeding the NJDEP 
cleanup criteria during the two low-flow sampling rounds mentioned above.   
 
5.1.4 Metals Exceedences Discussion 
 
These specific metals exceedances and the identification of each constituent as a potential 
contaminant of concern are discussed below.  Table 5-3 summarizes the process used to 
identify contaminants of concern at the M-12 Landfill site. 
 
As presented in the SI Report (Weston, 1995), several natural and man-made factors 
contribute to the wide range in concentrations of metals in soils, which further impact the 
concentration of metals in groundwater.  Soils derived from the glauconitic sands contain 
abundant aluminum, calcium, potassium, iron, magnesium, and manganese (among 
others), which are likely to be present at elevated concentrations in the groundwater, 
particularly when sediments are entrained in the collected groundwater samples.  A low-
flow sampling methodology was proposed for use by the DPW and accepted by the 
NJDEP to assess the impact of suspended sediments on the dissolved phase metals 
concentrations at the site.  Using a low-flow sampling methodology to reduce the 
presence of suspended sediment yielded substantial reductions in the dissolved phase 
concentrations of metals, particularly for the constituents regarded as “non-native” (i.e., 
arsenic, antimony, beryllium, cadmium, chromium, cobalt, lead, mercury, selenium, 
silver, thallium, vanadium).  Significant decreases in the concentrations of naturally 
occurring metals also were observed when the low-flow sampling procedure was used 
prior to analysis, including the results for aluminum, barium, calcium, copper, iron, 
magnesium, manganese, nickel, potassium, sodium, and zinc.  However, the native metal 
constituents (i.e., those indigenous to the soil types present at Fort Monmouth) were 
consistently present in the groundwater, even when the low-flow sampling methodology 
was employed. 
 
The eight different metals that were detected in site groundwater at concentrations 
exceeding the New Jersey GWQC (aluminum, arsenic, cadmium, iron, lead, manganese, 
silver and sodium) are distinguished into background and non-native metals.  The 
indigenous metals are compared to the Main Post Maximum Background Concentrations 
(MBC) identified in the SI (Weston, 1995), which are presented in Tables 5-1 and 5-3.  
The non-native metals are discussed in relation to the New Jersey GWQC only. 
 
Of the eight metals detected in site groundwater that exceed the NJDEP cleanup criteria, 
three metals (aluminum, iron and manganese) are common background constituents in 
Monmouth County soils.  The water chemistry in areas underlain by glauconitic 
sediments (such as Red Bank, Tinton and Hornerstown Sands) is dominated by calcium, 
magnesium, manganese, aluminum and iron.  Elevated concentrations of these metals are 
routinely observed in groundwater samples collected at Fort Monmouth.  In consideration 



M-12 Landfill Site –Remedial Investigation Report  
Fort Monmouth, New Jersey  

 

 5-5 September 2003 

 

of these facts, the groundwater analytical results for aluminum, iron and manganese were 
compared to their respective MBCs of 121,000 ug/L, 431,000 ug/L and 331 ug/L.  The 
MBC for each constituent was not exceeded during any sampling event at the M-12 
Landfill site and therefore, these constituents are not identified as a COC.  
 
The MBC for sodium of 21,500 ug/L was exceeded at monitoring well locations 
M12MW18, M12MW23 M12MW24 M12MW25 during at least one sampling event.  
However, based on the proximity of Husky Brook and the likelihood of brackish or saline 
waters, sodium is not identified as a COC. 
 
There were four (4) non-native metals detected in site groundwater that exceeded the 
NJDEP criteria (arsenic, cadmium, lead and silver).   
 
Cadmium had only a single exceedance of the NJDEP cleanup criteria, which is believed 
to be erroneous.  Silver had eight exceedances of the NJDEP cleanup criteria, however 
there were no exceedances since October 1999.  Based on the frequency of occurrence 
and the magnitude of the detection, cadmium and silver were not identified as COCs. 
 
Of the eight metals detected above the NJDEP criteria, two (2) are considered to be 
COCs (arsenic and lead).  Arsenic was detected above the NJDEP GWQC of 8 ug/L 
during 18 of 19 sampling events at three different monitoring well locations.  Lead was 
detected above the NJDEP GWQC of 10 ug/L during eight of 19 sampling events at eight 
of 11 different monitoring well locations. 
 
Based on the magnitude of the exceedances, the frequency of occurrences, and the wide-
ranging results, arsenic and lead are identified as potential COC at the M-12 Landfill site 
and are given further consideration with regard to contaminant migration potential in 
Section 6.0 of this RI report. 
 
No other potential contaminants of concern were identified in groundwater at the M-12 
Landfill site. 
 
5.2   Surface Water Sample Results 
 
This section presents a summary of the laboratory analyses performed for the 22 rounds 
of surface water sampling (a total of 65 surface water samples) that were conducted from 
October 1996 through February 2001 from three (3) surface water sample collection 
points (Site #9, Site #11 and Site #19) at the M-12 Landfill site.  The samples were 
analyzed by FMETL for VOC+15 utilizing EPA Methods 601 and 602 (purgeable 
halocarbons and aromatics).  Surface water samples collected beginning with the June 12, 
2000 sampling event were also analyzed by FMETL for PCBs utilizing EPA Method 608. 
 
The purpose of this section of the report is to determine if the contaminants of concern 
identified in groundwater are impacting the surface water quality at the M-12 Landfill 
site.  The laboratory analytical results for stream sampling are summarized in Table 5-2.  
The results were compared to the NJDEP Surface Water Quality Standards (SWQS).  
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Analytes detected above the respective NJDEP cleanup criteria in Table 5-2 are 
highlighted in yellow shading and bold typeface.  The laboratory chain of custody forms 
for surface water samples are provided in Appendix E. 
 
A total of twelve (12) VOCs were detected in surface water samples.  Of the 12 VOCs 
detected, eight (8) VOCs were detected at concentrations below the NJDEP SWQS.  The 
remaining four (4) VOCs detected during the sampling events were detected above the 
NJDEP SWQS in at least one sample.  There were no PCBs/pesticides detected in any of 
the surface water samples. 
 
A discussion of the four (4) VOCs found at concentrations above the SWQS is provided 
below: 
 
Methylene chloride was detected above the NJDEP SWQS of 2.49 ug/L in nine (9) 
separate rounds of sampling collected at three (3) separate site locations.  Methylene 
chloride was detected above the SWQS at concentrations ranging from 2.71 ug/L in 
sampling round #4 at Site #11 to 3.83 ug/L in sampling round #3 at Site #19. 
 
Tetrachloroethene (PCE) was detected above the NJDEP SWQS of 0.39 ug/L in two (2) 
separate rounds of sampling collected at one (1) separate site location.  PCE was detected 
above the SWQS at concentrations ranging from 0.49 ug/L in sampling round #2 at Site 
#11 to 0.60 ug/L in sampling round #3 at Site #11. 
 
Trichloroethene (TCE) was detected above the NJDEP SWQS of 1.09 ug/L in nine (9) 
separate rounds of sampling collected at one (1) separate site location.  TCE was detected 
above the SWQS at concentrations ranging from 1.22 ug/L in sampling round #5 at Site 
#11 to 2.75 ug/L in sampling round #3 at Site #11. 
 
Vinyl chloride was detected above the NJDEP SWQS of 0.08 ug/L in two (2) separate 
rounds of sampling collected at one (1) separate site location.  Vinyl chloride was 
detected above the SWQS at concentrations ranging from 1.21 ug/L in sampling round #1 
at Site #11 to 1.71 ug/L in sampling round #4 at Site #11. 
 
Surface water samples were not analyzed for metal constituents and organic compounds 
(SVOCs, Pesticides and PCBs) are not identified as COCs at the site, as discussed in 
Section 5.2. 
 
It is the contention of the DPW that the concentrations of the four (4) VOCs detected 
above the NJDEP SWQC in the surface water samples are from a source upgradient of 
the M-12 Landfill site beyond the boundary of Fort Monmouth.  No similar constituents 
were detected in groundwater at the M-12 Landfill site.  Therefore, the constituents 
detected in surface water adjacent to the M-12 Landfill site are not identified as COC. 
 
There were no VOC, SVOCs or PCBs detected in groundwater at concentrations 
exceeding the NJDEP criteria.  Of the three (3) VOCs (2-butanone, chlorobenzene and 
acetone) that were detected in groundwater above the laboratory method detection limit, 
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only the acetone was similarly detected in the surface water samples, but at 
concentrations below the appropriate SWQS.  The concentrations of analytes detected in 
both groundwater and surface water at the site are significant because the presence of an 
analyte in both matrices (i.e., in groundwater and surface water) may signify the 
migration of groundwater contaminants into the nearby surface water body (Husky 
Brook) at the M-12 Landfill site.  This situation has not occurred. 
 
5.3   Supplemental Soil Sample Results 
 
After identifying arsenic and lead to be COCs in site groundwater, the DPW installed 15 
GeoProbe borings and conducted subsurface soil sampling in the vicinity of wells 
M12MW16 and M12MW22, the primary locations of significant groundwater 
exceedances.  There were nine (9) borings extended in the vicinity of monitoring well 
M12MW16 (borings MW16-A through MW16-I) and six (6) borings extended in the 
vicinity of well M12MW22 (borings MW22-A through MW22-F).  The soil samples 
were collected from each boring at depth intervals ranging from 0 to 66 inches bgs.  A 
total of 65 subsurface soil samples were collected from the 15 soil borings installed at the 
M-12 Landfill site.  The samples were analyzed by FMETL for arsenic and lead utilizing 
EPA Methods 7060, 7420, and 3051A.  Figures 3-3a and 3-3b show the locations of the 
subsurface soil sample collection points at the M-12 Landfill site.  A summary of the 
subsurface soil sample analytical results is provided in Table 5-4. 
 
Arsenic was detected at concentrations above the NJDEP RDCSCC of 20 mg/kg at ten 
(10) separate soil boring locations.  Concentrations ranged from 26.13 mg/kg in soil 
boring location MW16-A (depth of 0-6”) to 466.74 mg/kg in soil boring location MW22-
F (depth of 24-30”). 
 
Lead was detected at concentrations below the RDCSCC of 400 mg/kg in each of the 65 
soil samples collected from the 15 boring locations installed at the M-12 Landfill site.  
 
The results of the soil sampling do not support a localized source of arsenic or lead 
contamination in soil in the vicinity of monitoring wells M12MW16 and M12MW22 at 
the M-12 Landfill site.  Lead was not detected above the RDCSCC at any soil boring 
sample location.  Arsenic was detected at 10 of 15 soil boring locations at concentrations 
greater than the RDCSCC, but only a single location indicated an arsenic concentration 
that exceeds the RDCSCC by more than one order of magnitude (M22-F).  Therefore, the 
arsenic is likely attributable to the native soil characteristics or a non-point source 
distributed throughout the M-12 Landfill site.  Because the constituents are not found to a 
significant degree, it is unlikely that either soil constituent is adversely affecting the 
quality of shallow groundwater at the site.  
 
5.4   Quality Assurance/Quality Control (QA/QC) 
 
In order to verify the reliability of the analytical results, Versar reviewed the holding 
times for each sample and the results of the analysis of twenty-six (26) method blanks, 
seventeen (17) trip blanks, twenty-three (23) field blanks, and twenty-two (22) field 
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duplicate samples.  All samples were analyzed by the Fort Monmouth Environmental 
Testing Laboratory (FMETL) within the prescribed holding time requirements for each 
analytical method. 
 
Method Blanks 
Laboratory method blanks accompanied each batch of samples for the M-12 Landfill site.  
These method blanks consist of laboratory grade water that is processed identically to the 
samples and analyzed with the sample batch.  A total of twenty-six (26) method blanks 
were analyzed with the M-12 Landfill site samples. 
 
No VOCs were detected in any method blank samples.   
 
Four (4) SVOCs were detected in three (3) method blank samples.  These SVOCs were 
diethylphthalate, di-n-butylphthalate, n-Nitrosodiphenylamine and bis (2-ethylhexyl) 
phthalate, each of which are components of plastics and are common laboratory 
contaminants.  None of these SVOCs was detected in concentrations exceeding the 
NJDEP criteria, and their presence in so few samples is not indicative of a widespread 
laboratory contamination problem. 
 
No pesticides or PCBs were detected in any method blank samples.   
 
Several metals were detected in at least one method blank sample, including aluminum, 
antimony, barium, cadmium, calcium, chromium, copper, iron, magnesium, manganese, 
nickel, potassium, silver, sodium and zinc.  Most of the metals were detected in only a 
few samples at very low concentrations.  However, silver was detected in at least one 
method blank at a concentration greater than the NJDEP criteria; silver was also found in 
the M-12 Landfill site groundwater samples at levels exceeding the NJDEP criteria.  
Therefore, any subsequent evaluation of silver’s analytical results must account for the 
possibility of laboratory contamination resulting in false positives for the environmental 
samples.  However, silver is not the primary contaminant of concern for the M-12 
Landfill site. 
 
Trip Blanks 
Seventeen (17) trip blanks were included as part of the M-12 Landfill site sampling 
programs to document that volatile organics were not introduced into the samples during 
the handling process.  The trip blanks were prepared by 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 with the groundwater 
samples. 
 
Two (2) VOCs were detected in at least one trip blank.  Acetone was detected in one of 
the trip blanks, but it did not exceeded the NJDEP criteria.  Chloroform was detected in 
two (2) of the trip blanks, with no exceedences of the NJDEP criteria.  The detections of 
acetone and chloroform indicate that the sample handling procedures, including the 
sample glassware, may have introduced contamination into the sampling and analysis 
process.   
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Field Blanks 
One (1) field blank sample was obtained during each day's sampling activities to 
document the equipment decontamination procedures.  A total of twenty-three (23) field 
samples (i.e., field blanks) were collected during the M-12 Landfill site sampling events.  
The field blanks were collected by rinsing deionized water, supplied by the laboratory, 
over the sampling equipment used for each day's activities.  The water was collected in 
clean laboratory-supplied sample jars and submitted for analysis along with the M-12 
Landfill site groundwater samples. 
 
The results of the field blank analyses showed that two (2) VOCs were detected in at least 
one field blank.  Acetone was detected in two (2) of the field blanks, but neither exceeded 
the NJDEP criteria.  Chloroform was also detected in two (2) of the field blanks, but 
again, neither exceeded the NJDEP criteria.  As noted for the trip blanks, the detections 
of chloroform and acetone indicate that the sample handling procedures, including the 
sample glassware, may have introduced contamination into the sampling and analysis 
process.  In addition, the same VOCs found in the field blanks were also found in the trip 
blanks, suggesting that the sampling and decontamination procedures did not introduce 
additional contamination.   
 
Three (3) SVOCs, diethylphthalate, di-n-butylphthalate and bis (2-ethylhexyl) phthalate 
were each detected in at least one field blank sample.  All three (3) analytes were 
detected at low concentrations that are below the NJDEP criteria.  In addition, each of 
these compounds was also identified in the method blanks; therefore, their presence in the 
field blank samples does not suggest that the sampling and decontamination procedures 
introduced additional contamination. 
 
As noted for the method blanks, several metals were detected in at least one field blank 
sample, including aluminum, antimony, barium, beryllium, cadmium, calcium, 
chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, 
selenium, silver, sodium, vanadium and zinc.  Most of the metals were detected in only a 
few samples at very low concentrations.  However, aluminum, cadmium, iron, lead and 
silver were detected in at least one field blank at concentrations greater than the NJDEP 
criteria.  Because these metals were all also detected in the method blank samples, the 
sampling and decontamination procedures do not appear to have been the source of 
sample contamination.  However, any subsequent evaluation of the metals analytical 
results must account for the possibility of laboratory contamination resulting in false 
positives for the environmental samples. 
 
Duplicate Samples 
Twenty-two (22) field duplicate samples were also collected during the M-12 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 samples 
VOCs ranged from 21.4% to 24.7%.  These RPDs are well below the established limit of 
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30% for laboratory duplicate samples and indicate that a high level of precision was 
maintained throughout the sampling and analytical procedures. 
 
The RPDs for the duplicate samples metals analyses ranged from 0.0% to 193.5%, 
however, the average RPD for all of the metals results is 29.7%.  This indicates that, 
overall, good precision was maintained, but that the metals results were much more 
varied than those for the VOCs.  The apparent metals contamination noted in the method 
and field blanks may have impacted the precision of the metals analysis. 
 
The QC sample results indicate good precision for all of the analyses.  However, the 
presence of metals in the method blanks and field blanks indicate that contamination may 
have been introduced by the sampling and analysis procedures.  Therefore, any 
subsequent evaluation of the metals analytical results must account for the possibility of 
laboratory contamination resulting in false positives for the environmental samples.  
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6.0 GROUNDWATER USE DESIGNATION 
 
The purpose of developing a groundwater model was to predict the migration of the 
identified COCs, arsenic and lead, in groundwater at the M-12 Landfill site.  For the 
model, specific areas of the site were assigned initial concentrations of these COCs and 
predictions of the migration and change in COC concentration over time were made.  The 
initial COC concentrations, as well as future predictions (results) of the COC 
concentrations, are presented graphically.  The time required to achieve compliance with 
the NJDEP criteria was estimated for each COC. 
 
6.1 Groundwater Model Development 
 
A conceptual site model for the M-12 Landfill site was developed to provide a basis for 
the computer model development.  The conceptual site model includes the topography, 
groundwater recharge, groundwater flow conditions and the geologic formations.  The 
parameters used in the groundwater flow model were based on Fort Monmouth survey 
data, published literature about the hydrogeology of the region, as well as field 
measurements of groundwater elevation at the site (discussed in Section 4.2). 
 
The USGS Modular Three-Dimensional Groundwater Flow Model, MODFLOW, was 
chosen for the groundwater simulation to account for the adsorption of the metals to the 
soil (i.e., retardation), as well as the dispersion (or dilution) of contaminants over time.  
The simulation also incorporates three-dimensional groundwater flow, groundwater 
recharge, and considers the variability of soil types, anisotropy and other hydrogeologic 
considerations. 

6.1.1 Conceptual Site Model 
 
The land surface at the Main Post is relatively flat and ranges in elevation from 4 ft above 
mean sea level (amsl) in the east at Oceanport Creek to 32 ft amsl at the western end of 
the post, near Highway 35.  The eastern half of the post is generally 10 ft amsl in 
elevation.  The M-12 Landfill site is located on the south side of Husky Brook, which 
flows eastward into Oceanport Creek.  The USGS topographic map (Figure 2-1) shows 
that the land surface of the site is relatively flat at an elevation of less than 20 ft amsl.  
Surface water runoff from the M-12 Landfill site is likely to flow northward into Husky 
Brook. 
 
According to Jablonski (1968), the average precipitation for Monmouth County is 44.67 
inches per year.  After precipitation reaches the ground, the water cycle begins and the 
water is lost to the atmosphere through evapotranspiration, discharged to receiving waters 
as surface runoff, or percolates into the soil as groundwater recharge.  Groundwater is 
then separated into water utilization and groundwater flow (“base flow”).  The average 
groundwater recharge for the site was calculated from Jablonski (1968) to be 
approximately 13.28 inches per year, which is the sum of the base flow (11.56 inches per 
year), utilization from groundwater (0.84 inches per year), and the utilization from 
surface water (0.88 inches per year). 



M-12 Landfill Site –Remedial Investigation Report  
Fort Monmouth, New Jersey  

 

 6-2 September 2003 

 

As discussed in Section 2.4.1, the geologic formations that outcrop at the Fort Monmouth 
Army Base include the Tinton and Red Bank Sands, as well as the Hornerstown 
Formation.  These formations, along with the Navesink Formation, are part of the 
Composite Confining Unit that overlies the Wenonah-Mount Laurel Aquifer (Zapecza, 
1990).  A cross section of the New Jersey Coastal plain that shows these formations is 
presented in Figure 6-1. 
 
As discussed in Section 4.1, the lithology encountered during drilling of the monitoring 
wells at the M-122 Restoration site consists primarily of fill material, fine sand, silt and 
clay.  The wells consistently encountered fill with a maximum depth ranging from four to 
10 feet bgs.  The fill consists of green to brown sand, with some silt and clay at the top of 
the boring.  Native soil was encountered below the fill in each of the monitoring well 
borings, which consisted of brown to black fine sand, silt and clay with organic material. 
 
On February 6, 2001, groundwater was encountered at depths ranging from 1.91 to 8.16 
feet bgs (Table 3-4) with a hydraulic gradient indicating flow in a northerly direction 
toward Husky Brook at the M-12 Landfill site.  The slug testing on conducted at the M-
12 Landfill site indicates conductivity values ranging from 0.0899 to 208 feet per day, 
with a geometric mean of 4.5 feet per day.  As stated previously, the wide-ranging 
hydraulic conductivity values are considered to be representative of the variability in the 
fill materials that exist in the investigated areas of the site.  The groundwater flow 
gradient for the site was estimated to be 0.04 feet per foot for the site.  Groundwater flow 
velocity in the vicinity of the site was then estimated at 0.44 feet per day (Section 4.2.2).  

6.1.2 Model Input Parameters 
 
Visual MODFLOW version 2.7.2 (Waterloo Hydrogeologic, Inc.) was used to simulate 
the groundwater flow, and MT3D (1996, Papadopolos & Associates, Inc.) was used to 
simulate the movement of the contaminants over time.  Surfer for Windows Version 6 
(Golden Software, Inc.) was used to create the initial groundwater elevation map used in 
MODFLOW, as well as the map of the ground surface that was used in the simulation.  
The input parameters for the groundwater model are presented in Table 6-1.   
 
Physical Boundaries and Grid  
 
Figure 6-2 presents the model grid for the M-12 Landfill site with the topographic 
contours shown as brown lines, areas of zero recharge highlighted in yellow, the Husky 
Brook highlighted as blue (groundwater boundary condition of 0 ft amsl), and the Fort 
Monmouth Base Map in purple.  The Fort Monmouth Base Map was used to determine 
the locations of the paved areas and the Husky Brook. 
 
The model area was 3,900 feet (West to East) by 2,400 feet (South to North).  This area 
was divided into a grid with 211 columns and 135 rows.  A majority of the grid cells are 
20 by 20 feet, and the grid size is reduced to 10 by 10 feet in the vicinity of wells 
M12MW16 and M12MW22. 
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The ground surface elevations were obtained from the Fort Monmouth topographic 
survey map, and the surface water at the site was assumed to be at an elevation of 0 ft 
amsl.  The ground surface was obtained using Golden Software Surfer. 
 
The groundwater recharge was estimated to be 13.28 inches, as discussed in Section 
6.1.1.  The paved area south of the M-12 Landfill site was assigned zero recharge because 
precipitation that falls on the paved area enters the Husky Brook through drainage pipes 
without contributing to groundwater recharge (i.e., surface runoff or stormwater 
discharge). 
 
The grid cells that are located within Husky Brook were designated as a river and 
assigned the boundary condition of 0 ft amsl for the groundwater head.  In addition, this 
boundary condition was assigned to the small stream that enters Husky Brook in the 
center of the M-12 area, the Husky Brook Lake at the southwest corner of the model area, 
and the buried portion of Husky Brook that connects to the Husky Brook Lake. 
 
The porosity and specific yield of 0.4 and 0.2, respectively, were taken from Heath 
(USGS, 1989).  The bulk density of 45 kg/ft3 was derived from the porosity (0.4), and a 
typical soil particle density of 2.65 g/ml (Brady and Weil 1996).   
 
Groundwater Flow Parameters 
 
The model area for the M-12 Landfill site was divided into five layers, which relate to 
three published hydrogeologic units and one layer of fill.  Figure 6-3 presents a cross 
section of the model area showing these layers.  Each color on this figure represents a 
different hydrogeologic unit and a different hydraulic conductivity.  Conductivity values 
for the lower four layers were taken to be the geometric mean of conductivity values 
obtained from Martin (1998).  The thicknesses of the lower four layers correspond to the 
thicknesses of geologic formations (as presented in Zapecza, 1990).  The five model 
layers are discussed below: 
  
• The top layer, identified as Layer 1, is five feet thick, and corresponds to fill material.  

This thickness was estimated from the cross section through the M-12 Landfill site 
(Figure 4-2) and the boring logs of wells at the M-12 Landfill site (Appendix C).  
Layer 1 was assigned a hydraulic conductivity of 4.4 feet per day, which is the 
geometric mean of the conductivity values obtained from slug tests (described in 
Sections 3.4 and 4.2.2).   

• Layers 2 and 3 both correspond to the Navesink-Hornerstown Confining Unit.  This 
confining unit was divided into two layers to identify potential contamination within 
20 feet of the ground surface.  Layer 2 was 15 feet thick and Layer 3 was 110 feet 
thick.  Both Layers 2 and 3 were assigned a hydraulic conductivity of 0.12 feet per 
day. 

• Layer 4, which corresponds to the Wenonah-Mount Laurel Aquifer, was assigned a 
thickness of 75 feet and a hydraulic conductivity of 15.96 feet per day. 
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• The bottom layer, Layer 5, corresponds to the Marshalltown-Wenonah Confining 
Unit and was assigned the thickness of 10 feet.  The hydraulic conductivity of 
0.00018 feet per day was assigned to this lowermost layer. 

 
Contaminant Transport Inputs: Initial Concentrations 
The physical and chemical parameters that affect contaminant transport were set up for 
the identified COCs (arsenic and lead).  These parameters include initial concentrations 
of the COCs, dispersivity, bulk density, sorption type and sorption coefficients.  The 
initial concentrations of lead and arsenic are portrayed in Figure 6-4. 
 
Arsenic was detected above the NJDEP criteria of 8 ug/L in two of the 11 monitoring 
wells, M12MW16 and M12MW22 (see Section 5.1) during 16 of 17 separate quarterly 
rounds and both low-flow rounds (i.e., Low-flow #1 and Low-flow #2) of sampling.  To 
determine the initial concentrations of arsenic at each of these wells, the arsenic 
concentrations determined during the groundwater monitoring were arithmetically 
averaged.  The average concentrations of arsenic detected in the groundwater samples 
collected from M12MW16 and M12MW22 are 17.5 and 28.8 ug/L, respectively.  Since 
arsenic was not detected in Round 16 in well M12MW22, the MDL of 8.0 ug/L 
(Appendix D) was used in place of "ND" for calculating the average detection of 28.8 
ug/L in that well.  These average concentrations for arsenic were assigned to grid cells 
within approximately 50 feet of the appropriate wells to simulate contaminant plumes.  
The average arsenic concentrations were applied only to the top two layers, the shallow 
portion of the unconfined aquifer.  Grid cells that were further than 50 feet from wells 
M12MW16 and M12MW22, and all of Layers 3, 4, and 5, were assigned initial 
concentrations of 0 ug/L.  
 
Lead was detected in eight of the 11 monitoring wells at concentrations exceeding the 
NJDEP criteria of 10 ug/L during six of 19 quarterly rounds and both low-flow rounds 
(i.e., Low-flow #1 and Low-flow #2) of sampling.  However, in six of the seven wells, 
lead exceeded the NJDEP criteria in just one of the 19 rounds of groundwater samples.  
The one-time detections of lead in these six wells are considered unrepresentative of the 
lead concentrations and were not factored into the model input parameters.  Only the 
concentrations of lead at well M12MW21, where lead was detected in eight of 17 
separate rounds of groundwater collected, were used to derive input parameters.  Similar 
to the initial concentrations for arsenic (discussed above), the initial lead concentration 
within approximately 50 feet of M12MW21 was assigned 29.9 ug/L, which was the 
average concentration at this well.  For samples in which lead was not detected (“ND” on 
Table 5.1), one half the MDL was used for the initial lead concentration.  Because the 
lead detections were more consistent in M12MW21, it is conservative to assume that lead 
actually existed each sample but below the MDL, so using a zero concentration for this 
monitoring well location was not appropriate.  The MDL for lead was 2.0 ug/L in each of 
the sample rounds (Appendix D), so 1 ug/L was used in place of ND in Rounds 12, 13 
and Low-flow #2.  Grid cells that were further than 50 feet from well M12MW21, and all 
of Layers 3, 4, and 5, were assigned initial concentrations of 0 ug/L.  
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Contaminant Transport Inputs: Aquifer Characteristics 
 
The contaminant transport simulation incorporated the sorption of the COCs to the solid 
soil particles.  The sorption coefficient, Kd, represents the fraction of a particular 
substance that is “sorbed” to the soil (absorption and/or adsorption) versus that fraction 
dissolved in the groundwater.  The linear isotherm portrayed in the following equation 
describes the simplest relationship involving sorption:  
 

S = KdC 
 
where S represents the sorbed fraction and C represents the dissolved concentration, and 
the sorption coefficient, Kd, is a constant that does not vary with the dissolved 
concentration.  The ratio of the groundwater velocity to the velocity of a dissolved 
substance is called the “retardation factor,” or Rd.  The retardation factor can be 
calculated using the following equation: 
 

Rd = 1 + (ρd / α) * (Kd) 
 
where Rd is the retardation factor, ρd is the bulk density of the soil, α is the porosity, and 
Kd is the sorption coefficient (Domenico and Schwarts, 1998).   
 
The contaminant transport simulation was conducted using a linear isotherm and Kd 
values from the USEPA (1996).  The Kd values used in the arsenic and lead simulations 
were 1.02 and 31.4 ft3/kg, respectively.  As shown in Table 6-2, and based on the 
equations and relationships shown above, these sorption coefficients imply retardation 
factors of 74 and 2,205 for arsenic and lead, respectively.  
 
Dispersion was incorporated in the model to predict the effects of dilution of the COCs.  
The dispersivity of 24.3 feet was used in the model, which is the geometric mean of the 
maximum and minimum of 109 dispersivity coefficients worldwide (Gelhar and Others, 
1992). 
 

6.1.3 Model Calibration 
The model was first run to simulate the groundwater conditions, without the contaminant 
transport simulation.  Figure 6-5 shows the flow directions and groundwater elevation 
contours that were predicted by the model.  These conditions represent steady-state, 
which was achieved by running the model until the head change variation was less than 
0.01 feet between iterations.  Figure 6-6 presents a comparison of the groundwater 
elevations simulated in the model (“Calculated Heads”) and field measurements 
(“Observed Heads”) conducted on February 6, 2001 (see Table 3-4 for groundwater 
elevation data).  The model calibration results shown in Figures 6-5 and 6-6 provide 
evidence that the model accurately predicts groundwater flow conditions at the site and 
that the output (predictions) of the model match closely with field measurements. 
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6.1.4  Model Results 
The migration of arsenic and lead in groundwater was simulated using the same grid 
setup and input parameters, but differing initial concentrations and sorption coefficients.  
The estimated times to achieve compliance with NJDEP groundwater standards are 
shown in Table 6-2.   
 
Arsenic 
 
After the groundwater flow was calibrated, the transport simulation for arsenic was run 
for 10,000 simulated days (~27.4 years).  The model was run for this lengthy period to 
allow for prediction of the time required for the arsenic concentration in site groundwater 
to decrease below the NJDEP criteria.  Figures 6-7a and 6-7b show the predicted arsenic 
distributions in site groundwater plotted as brown contour lines for wells M12MW16 and 
M12MW22, respectively, at the simulated time of 99 and 150 years, respectively.  The 
arsenic concentrations presented in Figures 6-7a and 6-7b represent the first time steps 
in the model in which the arsenic concentration is entirely below 8 ug/L.  The 
concentrations of arsenic at wells M12MW16 and M12MW22 are plotted against 
simulation time in Figure 6-7c, which confirms the 99 and 150-year predictions.  The 
groundwater modeling results indicate that arsenic migration will be minimal due to low 
hydraulic conductivity and strong retardation by the soils. 
 
Lead 
 
The transport simulation for lead was run for 100,000 days (274 years).  The model was 
run for this lengthy period to allow for prediction of the time required for the lead 
concentration in site groundwater to decrease below the NJDEP criteria.  Figure 6-8a 
shows the predicted lead distribution in site groundwater at 274 years plotted as brown 
contour lines.  Because the lead concentration contours did not fall below the NJDEP 
criterion of 10 ug/L, projections for the lead concentration at these two wells were made 
using the observed concentration trends from the model.  The slope of the line shown in 
Figure 6-8b was 1.2 x 10-5 ug/L per day, which led to an estimated time to achieve 
compliance with the NJDEP criterion of 4,500 years.  Similar to arsenic, the results of the 
groundwater modeling indicate that lead migration will be minimal due to low hydraulic 
conductivity and strong retardation by the soils. 
 

6.2 Sensitive Receptor Survey Results 
The sensitive receptor survey was completed by performing two tasks: an Offsite 
Receptor Report and an NJDEP well record search. 
 
6.2.1 Offsite Receptor Report 
 
An Offsite Receptor Report (dated March 12, 2001) was prepared for the M-12 Landfill 
site by Environmental Data Resources, Inc. (EDR) of Southport, Connecticut.   
A copy of the Offsite Receptor Report, identifying sensitive receptors in the area, is 
provided in Appendix H.   
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The Offsite Receptor Report indicates that there are three schools and one day care center 
located within one mile of the site.  The three schools were located between ¼ and one 
mile from the M-12 Landfill site, and the day care center is located between ½ mile and 
one mile from the site. 
 
6.2.2 Well Record Search 
 
A search of the comprehensive well database maintained by the NJDEP Well Permitting 
and Regulations Section of the Bureau of Water Allocation was performed by VERSAR 
to identify groundwater wells that may be potentially affected by the M-12 Landfill site.  
The search was performed for a one mile radius surrounding the central point of the M-12 
Landfill site.  
 
The well records obtained during the Well Search are provided in Appendix I and are 
summarized in Table 6-3.  The wells designated for domestic or irrigation uses are 
shown in Figure 6-9.  There were four domestic wells identified by records within 1,000 
feet of the M-12 Landfill site, though actual water use and physical presence were not 
verified.  These include: 
 

1. NJDEP Permit #2913691 
Original Owner: Louis Grandinetti 
Permit Date: 12/23/53 
Location: N40O18'39'' W74O02'40" 
Depth of Well: 150 ft. 
Approximate Distance from Site: 700 ft. (up-gradient) 
 

2. NJDEP Permit #2904782 
Original Owner: Harold Binolford 
Permit Date: 8/5/65 
Location: N40018'39" W74002'40"  
Depth of Well: 50 ft. 
Approximate Distance from Site: 700 ft. (up-gradient). 
 

3. NJDEP Permit #2905673 
Original Owner: P.V.C. Container Corp. 
Permit Date: 1/22/69 
Location: N40018'39" W74002'26" 
Depth of Well: 100 ft. 
Approximate Distance from Site: 400 ft. (up-gradient). 
 

4. NJDEP Permit #2908438 
Original Owner: Bob Jensen 
Permit Date: 8/3/76 
Location: N40018'53" W74002'00" 
Depth of Well: 60 ft. 
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Approximate Distance from Site: 800 ft. (downstream). 
 
Using the latitude and longitude found in the Well Search for each well, a visual search 
was conducted by DPW personnel using a Global Positioning System (GPS).  No 
evidence of any of the wells was observed, indicating that the above wells were never 
installed on Fort Monmouth property. 
 
Due to the absence of domestic or irrigation wells near the M-12 Landfill site and the 
significant distance of the M-12 Landfill site from any of the potential sensitive receptors, 
as well as the quarterly monitoring of Husky Brook immediately adjacent to the impacted 
area, the concern for sensitive receptors is minimal.  Furthermore, based on the 
MODFLOW model predictions, the lead and arsenic will not migrate beyond the 
boundaries of the M-12 Landfill site, and would seep into Husky Brook before reaching 
any identified receptor.  Therefore, no sensitive receptors are likely to be impacted by the 
presence of lead and arsenic in the groundwater beneath the M-12 Landfill site.  
 
6.3 Aquifer Classification 

Upon review of the NJDEP Groundwater Quality Standards (NJAC 7:9-6), January 7, 
1993, the M-12 Landfill site is found to be underlain by a Class III-A aquifer.  The 
primary designated use for Class III-A ground water is the release or transmittal of 
groundwater to adjacent classification areas and surface water, as relevant.  Secondary 
designated uses in Class III-A include any reasonable uses.  For an area to be classified as 
a Class III-A aquifer, the groundwater must meet the following characteristics: 
 
• Class III-A ground water includes portions of the saturated zones (that meet the 

criteria below) of the Woodbury Formation, Merchantville Formation, Marshalltown 
Formation, Navesink Formation, Hornerstown Formation, aquitard formations of the 
Potomac-Raritan-Magothy aquifer system and the Kirkwood aquifer system, portions 
of the glacial moraine and glacial lake deposits, and other geologic units having the 
characteristics of an aquitard.  Class III-A areas have the following characteristics 
(NJAC 7:9-6.5): 

• The average thickness of a Class III-A aquifer must be at least 50 feet 
• Typical hydraulic conductivity of a Class III-A aquifer is approximately 0.1 ft/day or 

less 
• The areal extent defined as Class III-A must be at least 100 acres. 
 
The shallow aquifer at Fort Monmouth meets each of the four criteria listed above.  These 
criteria are discussed below. 
 
• As presented in Figure 6-10, Fort Monmouth is located within the outcrop area of the 

“Navesink-Hornerstown Confining Unit.”  The Navesink and Hornerstown 
Formations are part of the Composite Confining Unit (Martin, 1998), which also 
includes the Red Bank Sand, Tinton Sand, Vincentown Formation, Manasquan 
Formation, Shark River Formation, Piney Point Formation, and the basal clay of the 
Kirkwood Formation (see Section 2.4.2). 
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• Figure 6-10 also illustrates the thickness of the Hornerstown-Navesink Confining 
Unit, which in the vicinity of Fort Monmouth, is approximately 125 feet. 

• Published hydraulic conductivities (Martin, 1998) for the Navesink-Hornerstown 
Confining Unit shown in Table 6-1 yield a geometric mean of 0.12 feet per day, 
which was the conductivity used in the MODFLOW Model (Section 6.1.2) which is 
consistent with an aquitard. 

• The area of Fort Monmouth is greater than 100 acres. 
 

6.4 Contaminant Migration Summary 
Arsenic and lead were identified as COCs at the M-12 Landfill site using the NJDEP 
GWQS for Class II-A aquifers.  The Class II-A criteria were used for comparison with 
site-specific data obtained from the various sampling rounds because the Ground Water 
Quality Standards (NJAC 7:9-6.7e) state that the groundwater quality criteria to be used 
for Class III-A aquifers are the most stringent criteria associated with vertically or 
horizontally adjacent groundwaters that are not Class III-A. 
 
Groundwater modeling and a sensitive receptor survey were conducted to determine 
whether groundwater from the M-12 Landfill site could impact surface water, off-site 
domestic wells, and the subsurface groundwater aquifers.  The groundwater modeling 
shows the impact of arsenic and lead migration in groundwater will be minimal due to 
low hydraulic conductivity and sorption of the metals to the soil (retardation).  The 
results of the groundwater modeling (Section 6.1) and sensitive receptor survey (Section 
6.2) are summarized below: 
 
• The closest surface water at the M-12 Landfill site is the Husky Brook.  Due to the 

low concentrations of the identified COCs at the site, and the very slow migration 
rates for the COCs in the groundwater, there is little potential for significant COC 
impact by migration (seepage) into the stream.   

• The closest aquifer, the Wenonah-Mount Laurel Aquifer, is located approximately 
125 ft bgs.  The results of the groundwater modeling indicate that this aquifer is too 
deep to be affected by the COCs near the ground surface, and that the vertical 
exchange of groundwater between the aquifers (leakance) is minimal. 

• The risk of impacts to human health or to domestic animals associated with the 
ingestion of the COC is negligible.  It is unlikely that the wells in the vicinity of the 
site are used for consumptive purposes due to poor overall water quality and low well 
yields.  The potential migration of the COCs to these well in any reasonable time 
period is not possible. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Geologic publications show that the M-12 Landfill site is located within an aquitard (the 
Navesink-Hornerstown Confining Unit).  The low hydraulic conductivity of the aquitard 
and the thickness of the aquitard at the site conform to the requirements of a Class III-A 
aquifer, as specified in the NJDEP Groundwater Quality Standards (NJAC 7:9-6, January 
7, 1993).  
 
The analytical results for the groundwater samples collected between June 1997 and 
January 2001 indicate that concentrations of arsenic and lead exceed the GWQC at the 
M-12 Landfill site.  The Class II-A criteria were used for comparison with site-specific 
data obtained from the various sampling rounds because the Ground Water Quality 
Standards (NJAC 7:9-6.7e) state that the groundwater quality criteria to be used for Class 
III-A aquifers are the most stringent criteria associated with vertically or horizontally 
adjacent groundwaters that are not Class III-A.   
 
The analytical results for the supplemental soil samples collected indicate the presence of 
arsenic and lead at the M-12 Landfill site.  However, lead was not detected above the 
RDCSCC at any soil boring sample location.  Arsenic was detected at 10 of 15 soil 
boring locations at concentrations greater than the RDCSCC, but only a single location 
indicated an arsenic concentration that exceeds the RDCSCC by more than one order of 
magnitude (M22-F).  Therefore, the arsenic is likely attributable to the native soil 
characteristics or a non-point source distributed throughout the M-12 Landfill site.  
Because the constituents are not found to a significant degree, it is unlikely that either soil 
constituent is adversely affecting the quality of shallow groundwater at the site.  
 
In addition, due to the low concentrations of COCs in groundwater at the M-12 Landfill 
site and the extremely slow migration rates for the COCs in the site groundwater, there is 
little potential for significant COC impact by migration into the adjacent Husky Brook.  
The Wenonah Mount Laurel aquifer, which is approximately 125 feet bgs, is too deep to 
be affected by the COCs near the ground surface.  In addition, the sensitive receptor 
survey indicates that there are no domestic or irrigation wells that are close enough to the 
M-12 Landfill site to be adversely impacted by COC migration.  Therefore, further 
groundwater monitoring at the M-12 Landfill site is not required, and No Further Action 
is recommended with regard to groundwater remedial alternatives. 
 
To evaluate surface water quality and ensure that groundwater seepage from the M-12 
Landfill site is not adversely impacting the surface water, surface water samples should 
be collected and analyzed for arsenic and lead at locations near the M-12 Landfill site.  
The long-term monitoring program at Fort Monmouth includes quarterly surface water 
sampling at strategic locations; additional or alternate locations may be selected to better 
monitor surface water quality adjacent to the M-12 Landfill site. 
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FIGURE 6-1 
Geologic Cross-Section B to B’

M-12 Landfill Site
Fort Monmouth, New Jersey

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Source: Zapecza, O. 1989.  Hydrogeologic Framework of the New Jersey Coastal Plain. 
USGS Professional Paper 1404-B.  U.S. Government Printing Office, Washington, DC.
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FIGURE 6-2 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Grid size is 20’ by 20’ except in vicinity of wells M12MW16 and M12MW22, where

the grid size is 10’ x 10’.
2) Yellow represents area with zero recharge.
3) Husky Brook shown in blue, represents river boundary with constant head of zero

feet (mean sea level).
4) Coordinates shown represent NAD-83 survey feet.

Model Boundaries and Grid
M-12 Landfill Site

Fort Monmouth, New Jersey



FIGURE 6-3 
Cross Section of Model Area

M-12 Landfill Site
Fort Monmouth, New Jersey

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Layer 1: Fill
Thickness = 5 feet
K = 4.4 ft/day (at M-12 Site)

Layers 2 and 3: Navesink-Hornerstown Confining 
Unit
Thickness = 125 feet
K = 0.12 ft/day

Layer 4: Wenonah-Mount Laurel Aquifer
Thickness = 75 feet
K = 15.96 ft/day

Layer 5: Marshaltown-Wenonah Confining Unit
Thickness = 10 feet
K = 0.00018 ft/day
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FIGURE 6-4 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Initial Concentrations based on averaged concentrations from groundwater sampling

program.  See Table 5-1 for groundwater sampling results.
2) Husky Brook shown in blue, represents river boundary with constant head of zero

feet (mean sea level).
3) Coordinates shown represent NAD-83 survey feet.

Initial Concentrations of
Lead and Arsenic
M-12 Landfill Site

Fort Monmouth, New Jersey

Lead
NJDEP Groundwater Criteria = 10 ug/L
Average Concentration at well M12MW21 = 29.9 ug/L

Arsenic
NJDEP Groundwater Criteria = 8 ug/L
Average Concentration at well 

M12MW16 = 17.5 ug/L
Average Concentration at well 

M12MW22 = 28.8 ug/L



FIGURE 6-5 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Arrows indicate groundwater flow direction
2) Monitoring Wells shown in green
3) Contour Lines indicate groundwater elevation contours 
4) Husky Brook shown in blue, represents river boundary with constant head of zero

feet (mean sea level).
5) Coordinates shown represent NAD-83 survey feet.
6) Modeling Software: Visual MODFLOW Version 2.7.2, Waterloo Hydrogeologic, Inc.

Flow Directions and
Groundwater Elevation Contours

M-12 Landfill Site
Fort Monmouth, New Jersey



Calculated Versus Observed Head
M-12 Landfill Site

Fort Monmouth, New Jersey

FIGURE 6-6 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) This graph represents a comparison between heads calculated in the model

with heads observed in monitoring wells at the M-12 Restoration Site, February 6-7, 2001
2) Modeling Software: Visual MODFLOW Version 2.7.2, Waterloo Hydrogeologic, Inc.



FIGURE 6-7a 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Isoconcentration  contours represent predicted arsenic concentrations at 99 years, in the vicinity

of monitoring well M12MW16.
2) Areas shaded blue represents the Husky Brook.
3) Coordinates shown represent NAD-83 survey feet.
4) Modeling Software: Visual MODFLOW Version 2.7.2, Waterloo Hydrogeologic, Inc.

Predicted Arsenic Concentration
99 Years, Well M12MW16

M-12 Landfill Site
Fort Monmouth, New Jersey



FIGURE 6-7b 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Isoconcentration  contours represent predicted arsenic concentrations at 150 years, in the vicinity

of monitoring well M12MW22.
2) Areas shaded blue represents the Husky Brook.
3) Coordinates shown represent NAD-83 survey feet.
4) Modeling Software: Visual MODFLOW Version 2.7.2, Waterloo Hydrogeologic, Inc.

Predicted Arsenic Concentration
150 Years, Well M12MW22

M-12 Landfill Site
Fort Monmouth, New Jersey



FIGURE 6-7c 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) NJDEP groundwater criteria for arsenic is 8 micrograms per liter (ug/L).
2) Time for compliance at well M12MW16 is 99 years.
3)  Time for compliance at well M12MW22 is 150 years.
4) Modeling Software: Visual MODFLOW Version 2.7.2, Waterloo Hydrogeologic, Inc.

Predicted Arsenic Concentration
Versus Time

M-12 Landfill Site
Fort Monmouth, New Jersey

M12MW22

M12MW16
NJDEP 
Groundwater 
Criteria



FIGURE 6-8a 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Isoconcentration  contours represent predicted lead concentrations at 274 years, in the vicinity

of monitoring well M12MW21.
2) Areas shaded blue represents the Husky Brook.
3) Coordinates shown represent NAD-83 survey feet.
4) Modeling Software: Visual MODFLOW Version 2.7.2, Waterloo Hydrogeologic, Inc.

Predicted Lead Concentration
274 Years, Well M12MW21

M-12 Landfill Site
Fort Monmouth, New Jersey



FIGURE 6-8b 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) NJDEP groundwater criteria for lead is 10 micrograms per liter (ug/L).
2) Time for compliance is estimated from this graph to be greater than 1,000 years.
3) Modeling Software: Visual MODFLOW Version 2.7.2, Waterloo Hydrogeologic, Inc.

Predicted Lead Concentration
Versus Time

M-12 Landfill Site
Fort Monmouth, New Jersey
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FIGURE 6-10 
Outcrop and Thickness of 
Composite Confining Unit

M-12 Landfill Site
Fort Monmouth, New Jersey

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Fort Monmouth

125 feet in thickness
at Fort Monmouth

Source: Zapecza, O. 1989.  Hydrogeologic Framework of the New Jersey Coastal Plain. 
USGS Professional Paper 1404-B.  U.S. Government Printing Office, Washington, DC.
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Table 3-1
Well Construction Summary

M-12 Landfill Site
Fort Monmouth, New Jersey

Well ID Northing Easting

Elevation 
of Inner 
Casing 
Survey 
Mark

Elevation 
of Ground 

Surface

Hole 
Diameter

Total 
Depth of 

Well

Depth to 
Top of 
Screen

Screen 
Length

Screen 
Material

Depth 
from 

Ground 
to     

Native 
Material

Approx
. 

Yield(3)

Date of 
Construction

Units ft ft ft (amsl)(1) ft (amsl)(1) in ft (bgs)(2) ft (bgs)(2) ft -- ft gpm(4) --
M12MW16, NJDEP #29-32576 539503.212 621164.902 8.35 6.35 12 14.5 4.5 10.0 10 Slot PVC 4 1.5 1/4/1995
M12MW17, NJDEP #29-32577 539368.203 620886.295 7.87 5.87 12 14.5 4.5 10.0 10 Slot PVC 4 1 1/11/1995
M12MW18, NJDEP #29-32578 539599.606 621250.052 6.62 4.62 12 14.5 4.5 10.0 10 Slot PVC 4 1 1/11/1995
M12MW19, NJDEP #29-41779 539154.15 620648.513 11.35 8.97 10 18.0 3.0 15.0 10 Slot PVC 8 <2 11/19/1999
M12MW20, NJDEP #29-41780 539165.647 620393.214 9.50 6.44 10 18.0 3.0 15.0 10 Slot PVC 5 <1 11/20/1999
M12MW21, NJDEP #29-41781 539118.396 620112.754 9.41 6.6 10 18.0 3.0 15.0 10 Slot PVC 5 <2 11/18/1999
M12MW22, NJDEP #29-41782 539071.522 619929.045 11.56 9.35 10 18.0 3.0 15.0 10 Slot PVC 8 <2 11/19/1999
M12MW23, NJDEP #29-41783 538965.912 620173.09 8.71 5.33 10 18.0 3.0 15.0 10 Slot PVC 8 <2 11/19/1999
M12MW24, NJDEP #29-41784 538961.797 620424.815 14.04 10.54 10 18.0 3.0 15.0 10 Slot PVC 5 <1 11/19/1999
M12MW25, NJDEP #29-41785 539161.785 620516.646 12.49 8.88 10 18.0 3.0 15.0 10 Slot PVC 10 <2 11/22/1999
M12MW26, NJDEP #29-41786 539163.885 620235.222 9.39 5.97 10 18.0 3.0 15.0 10 Slot PVC 9 NA 11/24/1999

Notes:
Wells M12MW16 through M12MW18 installed by Roy F. Weston, Inc.
Wells M12MW29 through M12MW26 installed by the DPW.
Where a difference in reported data exists between a monitoring well permit and the corresponding boring log, data from the permit was used.
(1)amsl = above mean sea level
(2)bgs = below ground surface
(3)Pump rate during well development
(4)gpm = gallons per minute
NA = Not available
DPW = Department of Public Works

M12 Table 3-1 Well Construction Summary.xls 1/27/2004



Table 3-2
Groundwater Sample Collection Summary

June 1997 to January 2001
M-12 Landfill Site

Fort Monmouth, New Jersey

2677.01 Trip Blank 06/12/97 07/07/97 Aqueous BLANK TCL VOA +15 Method 624

2677.02 Field Blank 06/12/97 07/07/97 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3111D, 3111B, 3112B, 3113B; Method 
608, 624, 625

2687.01 M12MW18, NJDEP #29-32578 06/12/97 07/07/97 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3111D, 3111B, 3112B, 3113B; Method 
608, 624, 625

2687.02 M12MW16, NJDEP #29-32576 06/12/97 07/07/97 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3111D, 3111B, 3112B, 3113B; Method 
608, 624, 625

2687.03 M12MW17, NJDEP #29-32577 06/12/97 07/07/97 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3111D, 3111B, 3112B, 3113B; Method 
608, 624, 625

2687.04 Duplicate 06/12/97 07/07/97 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3111D, 3111B, 3112B, 3113B; Method 
608, 624, 625

2770.01 Trip Blank 07/02/97 07/10/97 Aqueous BLANK TCL VOA +15 Method 624

2770.02 Field Blank 07/02/97 07/10/97 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3111D, 3111B, 3112B, 3113B; Method 
608, 624, 625

2770.03 M12MW18, NJDEP #29-32578 07/02/97 07/07/97 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3111D, 3111B, 3112B, 3113B; Method 
608, 624, 625

2770.04 M12MW16, NJDEP #29-32576 07/02/97 07/07/97 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3111D, 3111B, 3112B, 3113B; Method 
608, 624, 625

2770.05 M12MW17, NJDEP #29-32577 07/02/97 07/07/97 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3111D, 3111B, 3112B, 3113B; Method 
608, 624, 625

2770.06 Duplicate 07/02/97 07/07/97 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3111D, 3111B, 3112B, 3113B; Method 
608, 624, 625

3148.01 Trip Blank 11/06/97 11/12/97 Aqueous BLANK TCL VOA +15 Method 624
3148.02 Field Blank 11/06/97 11/26/97 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3148.03 M12MW18, NJDEP #29-32578 11/06/97 12/04/97 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3148.04 M12MW16, NJDEP #29-32576 11/06/97 12/04/97 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3148.05 M12MW17, NJDEP #29-32577 11/06/97 12/04/97 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3148.06 Duplicate 11/06/97 12/04/97 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3358.01 Trip Blank 02/20/98 03/17/98 Aqueous BLANK TCL VOA +15 Method 624
3358.02 Field Blank 02/20/98 03/17/98 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3358.03 M12MW16, NJDEP #29-32576 02/20/98 03/17/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3358.04 M12MW17, NJDEP #29-32577 02/20/98 03/17/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3358.05 M12MW18, NJDEP #29-32578 02/20/98 03/17/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3358.06 Duplicate 02/20/98 03/17/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3553.01 Trip Blank 05/07/98 05/28/98 Aqueous BLANK TCL VOA +15 Method 624
3553.02 Field Blank 05/07/98 05/28/98 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3553.03 M12MW16, NJDEP #29-32576 05/07/98 05/28/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3553.04 M12MW17, NJDEP #29-32577 05/07/98 05/28/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3553.05 M12MW18, NJDEP #29-32578 05/07/98 05/28/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3553.06 Duplicate 05/07/98 05/28/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3788.01 Trip Blank 08/06/98 08/20/98 Aqueous BLANK TCL VOA +15 Method 624
3788.02 Field Blank 08/06/98 08/20/98 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3788.03 M12MW16, NJDEP #29-32576 08/06/98 08/20/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3788.04 M12MW17, NJDEP #29-32577 08/06/98 08/20/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3788.05 M12MW18, NJDEP #29-32578 08/06/98 08/20/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
3788.06 Duplicate 08/06/98 08/20/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625

Sample     
Type

Analytical                            
Parameters

Analysis                             
MethodMatrix

3

6

5

4

Date            
Collected

Date Analysis   
Started

1

2

Sample IDRound # Monitoring Well                  
ID
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Table 3-2
Groundwater Sample Collection Summary

June 1997 to January 2001
M-12 Landfill Site

Fort Monmouth, New Jersey

Sample     
Type

Analytical                            
Parameters

Analysis                             
MethodMatrixDate            

Collected
Date Analysis   

StartedSample IDRound # Monitoring Well                  
ID

4025.01 Trip Blank 11/03/98 11/07/98 Aqueous BLANK TCL VOA +15 Method 624
4025.02 Field Blank 11/03/98 11/07/98 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4025.03 M12MW17, NJDEP #29-32577 11/03/98 12/01/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4025.04 M12MW16, NJDEP #29-32576 11/03/98 12/01/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4025.05 M12MW18, NJDEP #29-32578 11/03/98 12/01/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4025.06 Duplicate 11/03/98 12/01/98 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4234.01 M12MW16, NJDEP #29-32576 01/29/99 02/04/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4234.02 M12MW17, NJDEP #29-32577 01/29/99 02/04/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4234.03 M12MW18, NJDEP #29-32578 01/29/99 02/04/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4284.01 Trip Blank 01/29/99 02/26/99 Aqueous BLANK TCL VOA +15 Method 624
4284.02 Field Blank 01/29/99 02/23/99 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4508.01 Trip Blank 05/25/99 05/27/99 Aqueous BLANK TCL VOA +15 Method 624
4508.02 Field Blank 05/25/99 05/27/99 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4508.03 M12MW18, NJDEP #29-32578 05/25/99 06/04/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4508.04 M12MW16, NJDEP #29-32576 05/25/99 06/04/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4508.05 M12MW17, NJDEP #29-32577 05/25/99 06/04/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4508.06 Duplicate 05/25/99 06/04/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4647.01 Trip Blank 07/23/99 07/29/99 Aqueous BLANK TCL VOA +15 Method 624
4647.02 Field Blank 07/23/99 07/29/99 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4647.03 Duplicate 07/23/99 07/30/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4647.04 M12MW16, NJDEP #29-32576 07/23/99 07/30/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4647.05 M12MW17, NJDEP #29-32577 07/23/99 07/30/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4647.06 M12MW18, NJDEP #29-32578 07/23/99 07/30/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4855.01 Trip Blank 10/14/99 10/15/99 Aqueous BLANK TCL VOA +15 Method 624
4855.02 Field Blank 10/14/99 10/15/99 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4855.03 Duplicate 10/14/99 10/20/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4855.04 M12MW16, NJDEP #29-32576 10/14/99 10/20/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4855.05 M12MW17, NJDEP #29-32577 10/14/99 10/20/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
4855.06 M12MW18, NJDEP #29-32578 10/14/99 10/20/99 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5199.01 Trip Blank 02/25/00 03/03/00 Aqueous BLANK TCL VOA +15 Method 624
5199.02 Field Blank 02/25/00 03/03/00 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5199.03 Duplicate 02/25/00 03/04/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5199.04 M12MW16, NJDEP #29-32576 02/25/00 03/04/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5199.05 M12MW17, NJDEP #29-32577 02/25/00 03/04/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5199.06 M12MW18, NJDEP #29-32578 02/25/00 03/04/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5199.07 M12MW19, NJDEP #29-41779 02/25/00 03/04/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5199.08 M12MW20, NJDEP #29-41780 02/25/00 03/04/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5199.09 M12MW21, NJDEP #29-41781 02/25/00 03/04/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5199.10 M12MW22, NJDEP #29-41782 02/25/00 03/04/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5199.11 M12MW23, NJDEP #29-41783 02/25/00 03/04/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5199.12 M12MW24, NJDEP #29-41784 02/25/00 03/04/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5199.13 M12MW25, NJDEP #29-41785 02/25/00 03/04/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5199.14 M12MW26, NJDEP #29-41786 02/25/00 03/04/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
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Table 3-2
Groundwater Sample Collection Summary

June 1997 to January 2001
M-12 Landfill Site

Fort Monmouth, New Jersey

Sample     
Type

Analytical                            
Parameters

Analysis                             
MethodMatrixDate            

Collected
Date Analysis   

StartedSample IDRound # Monitoring Well                  
ID

5244.01 Trip Blank 03/14/00 03/22/00 Aqueous BLANK TCL VOA +15 Method 624
5244.02 Field Blank 03/14/00 03/17/00 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5244.03 Duplicate 03/14/00 03/28/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5244.04 M12MW19, NJDEP #29-41779 03/14/00 03/28/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5244.05 M12MW20, NJDEP #29-41780 03/14/00 03/28/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5244.06 M12MW21, NJDEP #29-41781 03/14/00 03/28/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5244.07 M12MW22, NJDEP #29-41782 03/14/00 03/28/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5244.08 M12MW23, NJDEP #29-41783 03/14/00 03/28/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5244.09 M12MW24, NJDEP #29-41784 03/14/00 03/28/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5244.10 M12MW25, NJDEP #29-41785 03/14/00 03/28/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5244.11 M12MW26, NJDEP #29-41786 03/14/00 03/28/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5430.01 Trip Blank 05/23/00 05/30/00 Aqueous BLANK TCL VOA +15 Method 624
5430.02 Field Blank 05/23/00 05/30/00 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5430.03 Duplicate 05/23/00 05/23/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5430.04 M12MW16, NJDEP #29-32576 05/23/00 05/23/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5430.05 M12MW17, NJDEP #29-32577 05/23/00 05/23/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5430.06 M12MW18, NJDEP #29-32578 05/23/00 05/23/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5430.07 M12MW19, NJDEP #29-41779 05/23/00 05/23/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5430.08 M12MW20, NJDEP #29-41780 05/23/00 05/23/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5430.09 M12MW21, NJDEP #29-41781 05/23/00 05/23/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5430.10 M12MW22, NJDEP #29-41782 05/23/00 05/23/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5430.11 M12MW23, NJDEP #29-41783 05/23/00 05/23/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5430.12 M12MW24, NJDEP #29-41784 05/23/00 05/23/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5430.13 M12MW25, NJDEP #29-41785 05/23/00 05/23/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5430.14 M12MW26, NJDEP #29-41786 05/23/00 05/23/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625

5642.01* Field Blank 08/18/00 08/18/00 Aqueous BLANK TAL metals Method 3120B, 3112B
5642.02* M12MW18, NJDEP #29-32578 08/18/00 08/18/00 Aqueous GW TAL metals Method 3120B, 3112B
5642.03* M12MW16, NJDEP #29-32576 08/18/00 08/18/00 Aqueous GW TAL metals Method 3120B, 3112B
5642.04* M12MW17, NJDEP #29-32577 08/18/00 08/18/00 Aqueous GW TAL metals Method 3120B, 3112B
5642.05* Duplicate 08/18/00 08/18/00 Aqueous GW TAL metals Method 3120B, 3112B
5645.01 Field Blank 08/21/00 08/21/00 Aqueous BLANK TAL metals Method 3120B, 3112B

5645.02* M12MW22, NJDEP #29-41782 08/21/00 08/21/00 Aqueous GW TAL metals Method 3120B, 3112B
5645.03* M12MW21, NJDEP #29-41781 08/21/00 08/21/00 Aqueous GW TAL metals Method 3120B, 3112B
5645.04* M12MW26, NJDEP #29-41786 08/21/00 08/21/00 Aqueous GW TAL metals Method 3120B, 3112B
5645.05* Duplicate 08/21/00 08/21/00 Aqueous GW TAL metals Method 3120B, 3112B
5649.01* Field Blank 08/22/00 08/22/00 Aqueous BLANK TAL metals Method 3120B, 3112B
5649.02* M12MW23, NJDEP #29-41783 08/22/00 08/22/00 Aqueous GW TAL metals Method 3120B, 3112B
5649.03* M12MW24, NJDEP #29-41784 08/22/00 08/22/00 Aqueous GW TAL metals Method 3120B, 3112B
5649.04* M12MW19, NJDEP #29-41779 08/22/00 08/22/00 Aqueous GW TAL metals Method 3120B, 3112B
5649.05* M12MW25, NJDEP #29-41785 08/22/00 08/22/00 Aqueous GW TAL metals Method 3120B, 3112B
5649.06* M12MW20, NJDEP #29-41780 08/22/00 08/22/00 Aqueous GW TAL metals Method 3120B, 3112B
5649.07* Duplicate 08/22/00 08/22/00 Aqueous GW TAL metals Method 3120B, 3112B
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Table 3-2
Groundwater Sample Collection Summary

June 1997 to January 2001
M-12 Landfill Site

Fort Monmouth, New Jersey

Sample     
Type

Analytical                            
Parameters

Analysis                             
MethodMatrixDate            

Collected
Date Analysis   

StartedSample IDRound # Monitoring Well                  
ID

5705.01 Trip Blank 09/12/00 09/18/00 Aqueous BLANK TCL VOA +15 Method 624
5705.02 Field Blank 09/12/00 09/18/00 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5705.03 Duplicate 09/12/00 09/18/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5705.04 M12MW16, NJDEP #29-32576 09/12/00 09/18/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5705.05 M12MW17, NJDEP #29-32577 09/12/00 09/18/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5705.06 M12MW18, NJDEP #29-32578 09/12/00 09/18/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5705.07 M12MW19, NJDEP #29-41779 09/12/00 09/18/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5705.08 M12MW20, NJDEP #29-41780 09/12/00 09/18/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5705.09 M12MW21, NJDEP #29-41781 09/12/00 09/18/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5705.10 M12MW22, NJDEP #29-41782 09/12/00 09/18/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5705.11 M12MW23, NJDEP #29-41783 09/12/00 09/18/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5705.12 M12MW24, NJDEP #29-41784 09/12/00 09/18/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5705.13 M12MW25, NJDEP #29-41785 09/12/00 09/18/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5705.14 M12MW26, NJDEP #29-41786 09/12/00 09/18/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625

5728.02* Duplicate 09/09/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5728.03* M12MW18, NJDEP #29-32578 09/09/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5728.04* M12MW16, NJDEP #29-32576 09/09/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5728.05* M12MW17, NJDEP #29-32577 09/09/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5732.02* Duplicate 09/20/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5732.03* M12MW22, NJDEP #29-41782 09/20/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5732.04* M12MW21, NJDEP #29-41781 09/20/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5732.05* M12MW23, NJDEP #29-41783 09/20/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5732.06* M12MW26, NJDEP #29-41786 09/20/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5735.02* Duplicate 09/21/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5735.03* M12MW19, NJDEP #29-41779 09/21/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5735.04* M12MW25, NJDEP #29-41785 09/21/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5735.05* M12MW20, NJDEP #29-41780 09/21/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5735.06* M12MW24, NJDEP #29-41784 09/21/00 09/28/00 Aqueous GW TAL metals Method 3120B, 3112B
5728.01* Field Blank 09/19/00 09/28/00 Aqueous BLANK TAL metals Method 3120B, 3112B
5732.01* Field Blank 09/20/00 09/28/00 Aqueous BLANK TAL metals Method 3120B, 3112B
5735.01* Field Blank 09/21/00 09/28/00 Aqueous BLANK TAL metals Method 3120B, 3112B
5861.01 Trip Blank 11/17/00 11/20/00 Aqueous BLANK TCL VOA +15 Method 624
5861.02 Field Blank 11/17/00 11/20/00 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5861.03 Duplicate 11/17/00 11/20/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5861.04 M12MW16, NJDEP #29-32576 11/17/00 11/20/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5861.05 M12MW17, NJDEP #29-32577 11/17/00 11/20/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5861.06 M12MW18, NJDEP #29-32578 11/17/00 11/20/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5861.07 M12MW19, NJDEP #29-41779 11/17/00 11/20/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5861.08 M12MW20, NJDEP #29-41780 11/17/00 11/20/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5861.09 M12MW21, NJDEP #29-41781 11/17/00 11/20/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5861.1 M12MW22, NJDEP #29-41782 11/17/00 11/20/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5861.11 M12MW23, NJDEP #29-41783 11/17/00 11/20/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5861.12 M12MW24, NJDEP #29-41784 11/17/00 11/20/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5861.13 M12MW25, NJDEP #29-41785 11/17/00 11/20/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
5861.14 M12MW26, NJDEP #29-41786 11/17/00 11/20/00 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
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Table 3-2
Groundwater Sample Collection Summary

June 1997 to January 2001
M-12 Landfill Site

Fort Monmouth, New Jersey

Sample     
Type

Analytical                            
Parameters

Analysis                             
MethodMatrixDate            

Collected
Date Analysis   

StartedSample IDRound # Monitoring Well                  
ID

365 Trip Blank 01/25/01 02/02/01 Aqueous BLANK TCL VOA +15 Method 624
366 Field Blank 01/25/01 02/02/01 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
367 Duplicate 01/25/01 02/02/01 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
368 M12MW26, NJDEP #29-41786 01/25/01 02/02/01 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
369 M12MW25, NJDEP #29-41785 01/25/01 02/02/01 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
370 M12MW24, NJDEP #29-41784 01/25/01 02/02/01 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
371 M12MW23, NJDEP #29-41783 01/25/01 02/02/01 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
372 M12MW22, NJDEP #29-41782 01/25/01 02/02/01 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
373 M12MW21, NJDEP #29-41781 01/25/01 02/02/01 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
374 M12MW20, NJDEP #29-41780 01/25/01 02/02/01 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
375 M12MW19, NJDEP #29-41779 01/25/01 02/02/01 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
389 Trip Blank 01/26/01 02/02/01 Aqueous BLANK TCL VOA +15 Method 624
390 Field Blank 01/26/01 02/02/01 Aqueous BLANK TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
392 Duplicate 01/26/01 02/02/01 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
393 M12MW16, NJDEP #29-32576 01/26/01 02/03/01 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
394 M12MW17, NJDEP #29-32577 01/26/01 02/03/01 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625
395 M12MW18, NJDEP #29-32578 01/26/01 02/03/01 Aqueous GW TCL+30; TAL metals; Pesticides/PCBs Method 3120B, 3112B; Method 608, 624, 625

Notes:
GW :  Groundwater *Low Flow Sampling Method was used to collect sample
TCL+30 :  Target Compound List plus 30 parameters
TAL metals :  Target Analyte List metals
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Table 3-3
Surface Water Sample Collection Information

Quarterly Events (1996-2001)
M-12 Landfill Site

Fort Monmouth, New Jersey

2178.09 Site #9 10/08/96 10/21/96 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2178.11 Site #11 10/08/96 10/21/96 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2223.04 Site #9 11/25/96 12/09/96 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2223.08 Site #11 11/25/96 12/09/96 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2223.05 Site #19 11/25/96 12/09/96 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2246.04 Site #9 12/12/96 12/17/96 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2246.08 Site #11 12/12/96 12/17/96 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2246.05 Site #19 12/12/96 12/17/96 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2298.04 Site #9 01/29/97 02/06/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2298.08 Site #11 01/29/97 02/06/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2298.05 Site #19 01/29/97 02/06/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2361.04 Site #9 02/26/97 03/07/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2361.08 Site #11 02/26/97 03/07/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2361.05 Site #19 02/26/97 03/07/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2375.04 Site #9 03/10/97 03/11/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2375.08 Site #11 03/10/97 03/11/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2375.05 Site #19 03/10/97 03/11/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2439.04 Site #9 04/08/97 04/18/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2439.08 Site #11 04/08/97 04/18/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2439.05 Site #19 04/08/97 04/18/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2810.04 Site #9 07/17/97 07/29/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2810.08 Site #11 07/17/97 07/29/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
2810.05 Site #19 07/17/97 07/29/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
3121.04 Site #9 10/30/97 11/04/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
3121.08 Site #11 10/30/97 11/04/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
3121.05 Site #19 10/30/97 11/04/97 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
3331.04 Site #9 02/10/98 02/12/98 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
3331.08 Site #11 02/10/98 02/12/98 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
3331.05 Site #19 02/10/98 02/12/98 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
3499.04 Site #9 04/21/98 04/30/98 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
3499.08 Site #11 04/21/98 04/30/98 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
3499.05 Site #19 04/21/98 04/30/98 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
3816.04 Site #9 08/19/98 08/21/98 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
3816.08 Site #11 08/19/98 08/21/98 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
3816.05 Site #19 08/19/98 08/21/98 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4060.06 Site #9 11/17/98 11/20/98 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4060.07 Site #19 11/17/98 11/20/98 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4069.05 Site #11 11/18/98 11/20/98 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4300.04 Site #9 02/25/99 03/10/99 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4300.08 Site #11 02/25/99 03/10/99 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4300.05 Site #19 02/25/99 03/10/99 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4579.06 Site #9 06/29/99 07/10/99 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4579.10 Site #11 06/29/99 07/10/99 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4579.07 Site #19 06/29/99 07/10/99 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602

Analysis                                  MethodDate Analysis 
Started Matrix Sample Type Analytical                    

ParametersRound # Sample ID Stream Sampling 
Location

Date             
Collected
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Table 3-3
Surface Water Sample Collection Information

Quarterly Events (1996-2001)
M-12 Landfill Site

Fort Monmouth, New Jersey

Analysis                                  MethodDate Analysis 
Started Matrix Sample Type Analytical                    

ParametersRound # Sample ID Stream Sampling 
Location

Date             
Collected

4802.06 Site #9 09/21/99 09/24/99 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4802.10 Site #11 09/21/99 09/24/99 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4802.07 Site #19 09/21/99 09/24/99 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4997.07 Site #9 12/08/99 12/13/99 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4997.18 Site #11 12/08/99 12/13/99 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
4997.08 Site #19 12/08/99 12/13/99 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
5211.07 Site #9 03/01/00 03/04/00 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
5211.18 Site #11 03/01/00 03/04/00 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
5211.08 Site #19 03/01/00 03/04/00 Aqueous Surface Water VOA+15, Wet Chemistry Method 601/602
5468.07 Site #9 06/12/00 06/14/00 Aqueous Surface Water VOA+15, PCBs, Wet Chemistry Method 601/602; Method 608
5468.11 Site #11 06/12/00 06/14/00 Aqueous Surface Water VOA+15, PCBs, Wet Chemistry Method 601/602; Method 608
5468.08 Site #19 06/12/00 06/14/00 Aqueous Surface Water VOA+15, PCBs, Wet Chemistry Method 601/602; Method 608
5658.07 Site #9 08/24/00 08/29/00 Aqueous Surface Water VOA+15, PCBs, Wet Chemistry Method 601/602; Method 608
5658.11 Site #11 08/24/00 08/29/00 Aqueous Surface Water VOA+15, PCBs, Wet Chemistry Method 601/602; Method 608
5658.08 Site #19 08/24/00 08/29/00 Aqueous Surface Water VOA+15, PCBs, Wet Chemistry Method 601/602; Method 608
5868.07 Site #9 11/20/00 11/21/00 Aqueous Surface Water VOA+15, PCBs, Wet Chemistry Method 601/602; Method 608
5868.11 Site #11 11/20/00 11/21/00 Aqueous Surface Water VOA+15, PCBs, Wet Chemistry Method 601/602; Method 608
5868.08 Site #19 11/20/00 11/21/00 Aqueous Surface Water VOA+15, PCBs, Wet Chemistry Method 601/602; Method 608

957 Site #9 02/21/01 02/27/01 Aqueous Surface Water VOA+15, PCBs, Wet Chemistry Method 601/602; Method 608
961 Site #11 02/21/01 02/28/01 Aqueous Surface Water VOA+15, PCBs, Wet Chemistry Method 601/602; Method 608
958 Site #19 02/21/01 02/27/01 Aqueous Surface Water VOA+15, PCBs, Wet Chemistry Method 601/602; Method 608

Notes:
VOA +15:  Volatile Organic Analysis plus 15 parameters  
PCBs:  PolyChlorinated Biphenyls
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Table 3-4
Soil Sample Collection Information for Geoprobe Borings near MW16 and MW22

M-12 Landfill Site
Fort Monmouth, New Jersey

MW16A/0-6" 1250 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16A/12-18" 1251 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16A/24-30" 1252 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16A/36-42" 1253 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW16B/0-6" 1254 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16B/12-18" 1255 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16B/24-30" 1256 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16B/36-42" 1257 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW16C/0-6" 1258 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16C/12-18" 1259 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16C/24-30" 1260 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16C/36-42" 1261 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16D/0-6" 1262 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW16D/12-18" 1263 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16D/24-30" 1264 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16D/36-42" 1265 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW16E/0-6" 1266 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16E/12-18" 1267 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16E/24-30" 1268 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16E/36-42" 1269 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW16F/0-6" 1270 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16F/12-18" 1271 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16F/24-30" 1272 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16F/36-42" 1273 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16G/0-6" 1274 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW16G/12-18" 1275 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16G/24-30" 1276 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16G/36-42" 1277 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW16H/0-6" 1278 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16H/12-18" 1279 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16H/24-30" 1280 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16H/36-42" 1281 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

Analysis                             
MethodMatrixSample IDSample Location / Depth Date            

Collected
Date 

Analysis    
Sample      

Type
Analytical           

Parameters
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Table 3-4
Soil Sample Collection Information for Geoprobe Borings near MW16 and MW22

M-12 Landfill Site
Fort Monmouth, New Jersey

Analysis                             
MethodMatrixSample IDSample Location / Depth Date            

Collected
Date 

Analysis    
Sample      

Type
Analytical           

Parameters
MW16I/0-6" 1282 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW16I/12-18" 1283 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16I/24-30" 1284 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW16I/36-42" 1285 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22A/0-6" 1225 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW22A/12-18" 1226 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22A/24-30" 1227 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22A/36-42" 1228 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW22B/0-6" 1229 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22B/12-18" 1230 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22B/24-30" 1231 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22B/36-42" 1232 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22B/48-54" 1233 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22B/60-66" 1234 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW22C/0-6" 1235 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22C/12-18" 1236 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22C/24-30" 1237 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22C/36-42" 1238 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22D/0-6" 1239 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW22D/12-18" 1240 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22D/24-30" 1241 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22D/36-42" 1242 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW22E/0-6" 1243 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22E/12-18" 1244 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22E/24-30" 1245 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22E/36-42" 1246 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

MW22F/0-6" 1247 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22F/12-18" 1248 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
MW22F/24-30" 1249 03/03/01 03/05/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A

F.D./0-6" 1286 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
F.D./12-18" 1287 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
F.D./24-30" 1288 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
F.D./36-42" 1289 03/03/01 03/06/01 Soil Soil Boring Arsenic and Lead Methods 7060A, 7420, and 3051A
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Table 3-5
Groundwater Elevation Summary

M-12 Landfill Site
Fort Monmouth, New Jersey

Well ID

Elev. of 
Inner 

Casing 
Survey 
Mark

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

M12MW16, NJDEP #29-32576 8.35 06/12/97 3.70 4.65 07/02/97 3.95 4.40 11/06/97 3.80 4.55 02/20/98 3.00 5.35
M12MW17, NJDEP #29-32577 7.87 06/12/97 3.91 3.96 07/02/97 4.25 3.62 11/06/97 4.20 3.67 02/20/98 3.70 4.17
M12MW18, NJDEP #29-32578 6.62 06/12/97 3.40 3.22 07/02/97 3.50 3.12 11/06/97 3.45 3.17 02/20/98 3.10 3.52
M12MW19, NJDEP #29-41779 11.35 NS NS NS NS NS NS NS NS NS NS NS NS
M12MW20, NJDEP #29-41780 9.50 NS NS NS NS NS NS NS NS NS NS NS NS
M12MW21, NJDEP #29-41781 9.41 NS NS NS NS NS NS NS NS NS NS NS NS
M12MW22, NJDEP #29-41782 11.56 NS NS NS NS NS NS NS NS NS NS NS NS
M12MW23, NJDEP #29-41783 8.71 NS NS NS NS NS NS NS NS NS NS NS NS
M12MW24, NJDEP #29-41784 14.04 NS NS NS NS NS NS NS NS NS NS NS NS
M12MW25, NJDEP #29-41785 12.49 NS NS NS NS NS NS NS NS NS NS NS NS
M12MW26, NJDEP #29-41786 9.39 NS NS NS NS NS NS NS NS NS NS NS NS

Notes:
1) Elev.: Elevation in feet
   above mean sea level.
2) Depth to water: depth in feet
   from the inner casing survey mark.
3) NS:  Not Sampled
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Table 3-5
Groundwater Elevation Summary

M-12 Landfill Site
Fort Monmouth, New Jersey

Well ID

Elev. of 
Inner 

Casing 
Survey 
Mark

M12MW16, NJDEP #29-32576 8.35
M12MW17, NJDEP #29-32577 7.87
M12MW18, NJDEP #29-32578 6.62
M12MW19, NJDEP #29-41779 11.35
M12MW20, NJDEP #29-41780 9.50
M12MW21, NJDEP #29-41781 9.41
M12MW22, NJDEP #29-41782 11.56
M12MW23, NJDEP #29-41783 8.71
M12MW24, NJDEP #29-41784 14.04
M12MW25, NJDEP #29-41785 12.49
M12MW26, NJDEP #29-41786 9.39

Notes:
1) Elev.: Elevation in feet
   above mean sea level.
2) Depth to water: depth in feet
   from the inner casing survey mark.
3) NS:  Not Sampled

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

05/07/98 3.33 5.02 08/06/98 3.80 4.55 11/03/98 4.28 4.07 01/29/99 3.41 4.94
05/07/98 3.49 4.38 08/06/98 4.21 3.66 11/03/98 5.58 2.29 01/29/99 3.76 4.11
05/07/98 2.63 3.99 08/06/98 3.50 3.12 11/03/98 3.60 3.02 01/29/99 3.38 3.24

NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
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Table 3-5
Groundwater Elevation Summary

M-12 Landfill Site
Fort Monmouth, New Jersey

Well ID

Elev. of 
Inner 

Casing 
Survey 
Mark

M12MW16, NJDEP #29-32576 8.35
M12MW17, NJDEP #29-32577 7.87
M12MW18, NJDEP #29-32578 6.62
M12MW19, NJDEP #29-41779 11.35
M12MW20, NJDEP #29-41780 9.50
M12MW21, NJDEP #29-41781 9.41
M12MW22, NJDEP #29-41782 11.56
M12MW23, NJDEP #29-41783 8.71
M12MW24, NJDEP #29-41784 14.04
M12MW25, NJDEP #29-41785 12.49
M12MW26, NJDEP #29-41786 9.39

Notes:
1) Elev.: Elevation in feet
   above mean sea level.
2) Depth to water: depth in feet
   from the inner casing survey mark.
3) NS:  Not Sampled

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

05/25/99 3.15 5.20 07/23/99 3.63 4.72 10/14/99 3.87 4.48 02/25/00 3.52 4.83
05/25/99 4.08 3.79 07/23/99 4.45 3.42 10/14/99 4.43 3.44 02/25/00 3.98 3.89
05/25/99 3.17 3.45 07/23/99 3.35 3.27 10/14/99 3.34 3.28 02/25/00 3.45 3.17

NS NS NS NS NS NS NS NS NS 02/25/00 9.60 1.75
NS NS NS NS NS NS NS NS NS 02/25/00 6.94 2.56
NS NS NS NS NS NS NS NS NS 02/25/00 5.00 4.41
NS NS NS NS NS NS NS NS NS 02/25/00 5.25 6.31
NS NS NS NS NS NS NS NS NS 02/25/00 4.68 4.03
NS NS NS NS NS NS NS NS NS 02/25/00 6.83 7.21
NS NS NS NS NS NS NS NS NS 02/25/00 10.90 1.59
NS NS NS NS NS NS NS NS NS 02/25/00 5.85 3.54
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Table 3-5
Groundwater Elevation Summary

M-12 Landfill Site
Fort Monmouth, New Jersey

Well ID

Elev. of 
Inner 

Casing 
Survey 
Mark

M12MW16, NJDEP #29-32576 8.35
M12MW17, NJDEP #29-32577 7.87
M12MW18, NJDEP #29-32578 6.62
M12MW19, NJDEP #29-41779 11.35
M12MW20, NJDEP #29-41780 9.50
M12MW21, NJDEP #29-41781 9.41
M12MW22, NJDEP #29-41782 11.56
M12MW23, NJDEP #29-41783 8.71
M12MW24, NJDEP #29-41784 14.04
M12MW25, NJDEP #29-41785 12.49
M12MW26, NJDEP #29-41786 9.39

Notes:
1) Elev.: Elevation in feet
   above mean sea level.
2) Depth to water: depth in feet
   from the inner casing survey mark.
3) NS:  Not Sampled

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

NS NS NS 05/23/00 3.02 5.33 08/18/00 3.20 5.15 09/12/00 3.62 4.73
NS NS NS 05/23/00 3.51 4.36 08/18/00 2.80 5.07 09/12/00 3.54 4.33
NS NS NS 05/23/00 3.74 2.88 08/18/00 2.36 4.26 09/12/00 2.71 3.91

03/14/00 9.45 1.90 05/23/00 9.31 2.04 08/22/00 9.45 1.90 09/12/00 9.68 1.67
03/14/00 6.48 3.02 05/23/00 6.80 2.70 08/22/00 7.80 1.70 09/12/00 7.63 1.87
03/14/00 4.33 5.08 05/23/00 4.30 5.11 08/21/00 4.43 4.98 09/12/00 4.87 4.54
03/14/00 6.22 5.34 05/23/00 6.15 5.41 08/21/00 6.20 5.36 09/12/00 6.62 4.94
03/14/00 4.37 4.34 05/23/00 4.20 4.51 08/22/00 4.80 3.91 09/12/00 5.55 3.16
03/14/00 6.43 7.61 05/23/00 6.45 7.59 08/22/00 6.70 7.34 09/12/00 7.40 6.64
03/14/00 10.76 1.73 05/23/00 10.40 2.09 08/22/00 10.80 1.69 09/12/00 10.86 1.63
03/14/00 5.53 3.86 05/23/00 5.75 3.64 08/21/00 6.10 3.29 09/12/00 6.28 3.11
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Table 3-5
Groundwater Elevation Summary

M-12 Landfill Site
Fort Monmouth, New Jersey

Well ID

Elev. of 
Inner 

Casing 
Survey 
Mark

M12MW16, NJDEP #29-32576 8.35
M12MW17, NJDEP #29-32577 7.87
M12MW18, NJDEP #29-32578 6.62
M12MW19, NJDEP #29-41779 11.35
M12MW20, NJDEP #29-41780 9.50
M12MW21, NJDEP #29-41781 9.41
M12MW22, NJDEP #29-41782 11.56
M12MW23, NJDEP #29-41783 8.71
M12MW24, NJDEP #29-41784 14.04
M12MW25, NJDEP #29-41785 12.49
M12MW26, NJDEP #29-41786 9.39

Notes:
1) Elev.: Elevation in feet
   above mean sea level.
2) Depth to water: depth in feet
   from the inner casing survey mark.
3) NS:  Not Sampled

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

09/09/00 3.50 4.85 02/06/01 2.64 5.71
09/09/00 3.75 4.12 02/06/01 3.44 4.43
09/09/00 2.70 3.92 02/06/01 2.60 4.02
09/21/00 9.50 1.85 02/06/01 9.44 1.91
09/21/00 7.50 2.00 02/06/01 6.94 2.56
09/20/00 4.20 5.21 02/06/01 4.00 5.41
09/20/00 6.15 5.41 02/06/01 5.94 5.62
09/20/00 4.25 4.46 02/06/01 3.60 5.11
09/21/00 6.10 7.94 02/06/01 5.88 8.16
09/21/00 10.75 1.74 02/06/01 10.52 1.97
09/20/00 6.00 3.39 02/06/01 4.72 4.67
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Table 4-1
Data for Geologic Cross-Section A to A'

M-12 Landfill Site
Fort Monmouth, New Jersey

Well ID Units M12MW22 M12MW21 M12MW26 M12MW20 M12MW25 M12MW19 M12MW17 M12MW16 M12MW18

Elevation of Top of Casing ft (amsl) 11.56 9.41 9.39 9.5 12.49 11.35 7.87 8.35 6.62

Elevation of Ground Surface ft (amsl) 9.35 6.6 5.97 6.44 8.88 8.97 5.87 6.35 4.62

Elevation of Top of Screen ft (amsl) 6.35 3.6 2.97 3.44 5.88 5.97 1.37 1.85 0.12

Elevation of Groundwater (2/6/01) ft (amsl) 5.62 5.41 4.67 2.56 1.97 1.91 4.43 5.71 4.02

Elevation of Top of Layer 2 ft (amsl) 1.35 1.6 -3.03 1.44 -1.12 0.97 1.87 2.35 0.62

Elevation of Top of Layer 3 ft (amsl) NA NA NA 2.44 5.88 7.97 NA NA NA

Elevation of Bottom of Layer 3 ft (amsl) NA NA NA 1.44 5.38 6.97 NA NA NA

Elevation of Bottom of Well ft (amsl) -8.65 -11.4 -12.03 -11.56 -9.12 -9.03 -8.63 -8.15 -9.88

Distance from Point A on Cross-
Section ft 0 188 318 464 576 698 1000 1321 1424

Hydraulic Conductivity ft/day 0.796 3.69 0.0899 2.35 10.8 40.7 208 5.89 1.2

Notes:
The measurements shown in this table were used for the construction of the geologic cross section shown in Figure 4-2.
All measurements in feet.
amsl:  above mean sea level
NA:  Not Applicable
Monitoring wells M12MW23 and M12MW24 are not drawn on the cross section.
Hydraulic Conductivity values are from slug tests performed Feb. 6-7, 2001.

Explanation of Layers
Layer 1 (Fill): Green to brown sand, little silt and clay
Layer 2 (Native Material): Brown to black fine sand, silt, clay, with organic matter
Layer 3 (Fill): cinders, ashes, slag, coal

M12 Table 4-1 Data for Geologic Cross Section A to A'.xls 1/27/2004



Table 4-2
Slug Testing Results Summary

M-12 Landfill Site
Fort Monmouth, New Jersey

Well ID Date

Hydraulic 
Conductivity 

(feet/day)
M12MW16, NJDEP #29-32576 2/7/2001 0.589
M12MW17, NJDEP #29-32577 2/7/2001 208
M12MW18, NJDEP #29-32578 2/7/2001 1.2
M12MW19, NJDEP #29-41779 2/7/2001 40.7
M12MW20, NJDEP #29-41780 2/7/2001 2.35
M12MW21, NJDEP #29-41781 2/7/2001 3.69
M12MW22, NJDEP #29-41782 2/7/2001 0.796
M12MW23, NJDEP #29-41783 2/7/2001 97.8
M12MW24, NJDEP #29-41784 2/6/2001 3.34
M12MW25, NJDEP #29-41785 2/7/2001 10.8
M12MW26, NJDEP #29-41786 2/7/2001 0.0899

Geometric Mean of Hydraulic Conductivity: 4.4
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Table 5-1
Groundwater Sampling Results

M-12 Landfill Site
Fort Monmouth, New Jersey

Monitoring Well M12MW16 - NJDEP Well ID # 29-32576
Lab Sample ID NJDEP Site Specific 2687.02 2770.04 3148.04 3358.03 3553.03 3788.03 4025.04 4234.01 4508.04 4647.04 4855.04 5199.04 5430.04 5642.03(2) 5728.04(2) 5705.04 5861.04 393

Sample Date Criteria MBC(1) 06/12/97 07/02/97 11/06/97 02/20/98 05/07/98 08/06/98 11/03/98 01/29/99 05/25/99 07/23/99 10/14/99 02/25/00 05/23/00 08/18/00 09/09/00 09/12/00 11/17/00 01/26/01
Round Number 1 2 3 4 5 6 7 8 9 10 11 12 14 Low-Flow #1 Low-Flow #2 15 16 17

2-Butanone 300 N/A ND ND ND ND ND 2.83 ND ND ND ND ND ND ND NS NS ND 3.04 ND
Chlorobenzene 4 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
Acetone 700 N/A ND ND ND ND 11.08 8.92 ND ND ND ND ND ND ND NS NS ND 8.38 ND

bis(2-Ethylhexyl)phthalate 30 N/A ND ND ND ND 1.77 ND ND ND ND ND ND ND ND NS NS ND ND ND
Diethylphthalate 5000 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
Di-n-butylphthalate 900 N/A 4 1.28 2.85 5.03 ND ND ND ND ND ND ND ND ND NS NS ND ND ND
Acenaphthene 400 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
Acenaphthylene 100 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
4-Methylphenol(5) 100 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
Naphthalene(5) 100 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
Phenanthrene (5) 100 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
Butylbenzylphthalate 100 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND

Aluminum 200 121000 80 46.2 187 576 79.1 517 144 ND 110 119 93.5 43.8 63.6 1540 79.3 190 329 ND
Antimony 20 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND 4.35 ND ND ND ND
Arsenic 8 N/A 10 2 20 26 16.8 20.2 23.2 14.8 30.3 14.4 11.9 8.85 4.99 36.8 18.5 20.1 25.7 15.6
Barium 2000 699 22.36 31.8 32.6 41 21.5 23.6 33.3 22.3 32.8 17.8 18.7 15 ND 40.9 24.5 20.5 26.6 24.3
Beryllium 20 N/A 0.11 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Cadmium 4 N/A ND ND ND ND ND ND 0.751 ND 0.819 0.934 4.01 ND ND ND ND ND 1.24 ND
Calcium NLE 45400 11500 7800 11310 15940 13960 13700 15300 14900 10900 11900 14000 16900 13300 10200 13000 11600 14200 17700
Chromium 100 N/A ND 0.9 3 4 ND 9.15 5.63 4.06 4.97 5.57 5.23 3.24 4.8 2.08 ND 19.2 4.04 3.39
Cobalt NLE N/A ND ND ND ND ND 0.571 0.616 ND 0.809 ND ND ND ND 0.816 ND ND ND ND
Copper 1000 65.6 9 7 9 10 ND ND 172 32.8 14.7 ND 30.5 5.19 ND 166 ND ND ND ND
Iron 300 431000 15470 32410 23120 31930 27570 20100 24900 21500 39400 16400 15900 20100 13400 25500 19000 17000 24700 23300
Lead 10 N/A ND ND 6 ND ND ND ND ND ND ND ND ND ND 1.72 ND ND ND ND
Magnesium NLE 62700 4770 78 5130 5280 3269 4190 5730 4450 4830 3300 3890 5050 3540 4600 4190 3840 4810 5880
Manganese 50 331 81 5440 61.7 94 90.1 112 94.4 100 74.8 77.6 87.5 112 77.6 90.4 79 70.1 90.1 124
Mercury 2 N/A ND ND ND 0.3 ND ND ND 0.3 ND ND ND ND ND ND ND ND ND ND
Nickel 100 187 ND ND 2.3 4.3 2.8 0.779 3 3.4 1.8 1.23 3.21 1.52 0.922 1.74 ND 6.17 2.35 ND
Potassium NLE 137000 2450 2790 2770 4280 2144 3980 3060 1960 2470 2290 2280 1980 1950 2530 2580 2500 2610 2000
Selenium 50 N/A 2 3 ND ND ND ND ND 3.6 ND ND 4.86 ND ND ND ND ND 5.7 ND
Silver 2 N/A 33 32 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.32 ND
Sodium 50000 21500 5420 17520 14360 11060 4827 4990 13000 9560 12000 4100 4080 6950 3530 13600 5760 6210 8500 7680
Thallium 10 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Vanadium NLE N/A 5.1 2 2 6 5.5 5.74 4.65 3.55 8.56 5.79 3.66 4 3.41 3.13 4.98 3.18 2.14 2.88
Zinc 5000 233 35 23 45 63 16.5 35.3 10.8 28.6 5.26 16.8 13.8 12 ND 9.6 14.2 14.7 51.7 ND
Notes
All concentrations in micrograms per liter (ug/L), 
   equivalent to parts per billion (ppb).
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs)
   & Groundwater Quality Criteria (GWQC).
Exceedences of NJDEP GWQS are shaded and bold.
ND:  Analyte not detected in sample.
N/A:  Not Applicable. NS:  Not Sampled.
NLE:  No cleanup standard exists for this analyte.
(1)Fort Monmouth Site-specific Groundwater 
   Background Concentrations (MBCs), native metals only.
(2)Low Flow Sampling Method used to collect sample.
(3)Laboratory blank greater than the GWQC.
(4)Laboratory blank greater than Method Detection Limit.
(5)Compound with an interim NJDEP Criteria

Volatiles

Pesticides/PCBs
Metals

Semi-Volatiles
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Table 5-1
Groundwater Sampling Results

M-12 Landfill Site
Fort Monmouth, New Jersey

Lab Sample ID NJDEP Site Specific
Sample Date Criteria MBC(1)

Round Number 

2-Butanone 300 N/A
Chlorobenzene 4 N/A
Acetone 700 N/A

bis(2-Ethylhexyl)phthalate 30 N/A
Diethylphthalate 5000 N/A
Di-n-butylphthalate 900 N/A
Acenaphthene 400 N/A
Acenaphthylene 100 N/A
4-Methylphenol(5) 100 N/A
Naphthalene(5) 100 N/A
Phenanthrene (5) 100 N/A
Butylbenzylphthalate 100 N/A

Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver 2 N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes
All concentrations in micrograms per liter (ug/L), 
   equivalent to parts per billion (ppb).
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs)
   & Groundwater Quality Criteria (GWQC).
Exceedences of NJDEP GWQS are shaded and bold.
ND:  Analyte not detected in sample.
N/A:  Not Applicable. NS:  Not Sampled.
NLE:  No cleanup standard exists for this analyte.
(1)Fort Monmouth Site-specific Groundwater 
   Background Concentrations (MBCs), native metals only.
(2)Low Flow Sampling Method used to collect sample.
(3)Laboratory blank greater than the GWQC.
(4)Laboratory blank greater than Method Detection Limit.
(5)Compound with an interim NJDEP Criteria

Volatiles

Pesticides/PCBs
Metals

Semi-Volatiles

Monitoring Well M12MW17 - NJDEP Well ID # 29-32577
2687.03 2770.05 3148.05 3358.04 3553.04 3788.04 4025.03 4234.02 4508.05 4647.05 4855.05 5199.05 5430.05 5642.04(2) 5728.05(2) 5705.05 5861.05 394
06/12/97 07/02/97 11/06/97 02/20/98 05/07/98 08/06/98 11/03/98 01/29/99 05/25/99 07/23/99 10/14/99 02/25/00 05/23/00 08/18/00 09/09/00 09/12/00 11/17/00 01/26/01

1 2 3 4 5 6 7 8 9 10 11 12 14 Low-Flow #1 Low-Flow #2 15 16 17

ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND 1.26 ND ND ND ND 1.54 ND ND NS NS 1.51 ND ND
ND ND ND ND ND 5.92 ND ND ND ND ND ND ND NS NS ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
5.06 1.23 3.67 5.13 ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND

54.8 25.3 110 259 ND 36.5 ND ND ND ND 28.5 ND 41.6 369 42.3 48.4 ND ND
ND ND ND ND ND ND ND ND ND ND 2.47 ND ND 2.89 ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
17.4 9 6.3 61 18.7 98.7 20.5 34.1 15 12.6 100 8.13 ND 184 170 363 51.1 17.8
0.08 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND 19.4 ND 1.41 ND ND ND 0.763 ND ND ND

41000 43120 41270 45430 49440 52700 53300 50400 48000 46800 56500 47100 47100 35400 48200 48900 55300 45700
ND ND ND ND ND 1.27 2.04 1.68 ND 1.43 2.61 ND 2.47 ND ND ND 1.32 ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
10 9 11 15 ND ND 285 ND 7.16 4.01 24.6 3.66 4.89 140 461 ND ND ND

370 1680 260 12300 7314 20400 4170 8800 3240 2870 22900 3360 2680 13200 20900 39100 9910 5230
0.7 ND 7 ND ND ND ND ND ND ND ND ND ND ND 80.6 6.61 ND ND

2290 48 2030 3040 3011 3960 2830 2620 2530 2440 4170 2540 2310 2880 3820 5070 3400 2450
23 2600 9 227 83 210 55 131 52.1 50.1 283 53.7 34.8 165 236 416 122 64.3
ND ND ND 0.3 ND ND ND 0.22 ND ND ND ND ND ND ND ND ND ND
ND ND ND 3.6 2.5 ND 1.75 1.46 ND 0.938 0.66 ND 2.24 3.73 6.35 ND ND ND

4160 4330 3850 4470 6125 6810 4950 4330 4670 4420 4500 4040 4200 3470 4040 3780 4670 3810
1 2 ND ND ND ND ND ND ND ND 4.43 ND ND ND ND ND ND ND
31 33 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

5300 5810 4690 7110 8402 7990 6150 7820 5770 5770 9420 6610 5090 7190 9690 12100 7660 5710
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
79 20 40 260 22.3 21.3 ND 32.2 ND 17.6 32.3 10.2 25.7 14.6 695 52.4 39.6 9.72
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Table 5-1
Groundwater Sampling Results

M-12 Landfill Site
Fort Monmouth, New Jersey

Lab Sample ID NJDEP Site Specific
Sample Date Criteria MBC(1)

Round Number 

2-Butanone 300 N/A
Chlorobenzene 4 N/A
Acetone 700 N/A

bis(2-Ethylhexyl)phthalate 30 N/A
Diethylphthalate 5000 N/A
Di-n-butylphthalate 900 N/A
Acenaphthene 400 N/A
Acenaphthylene 100 N/A
4-Methylphenol(5) 100 N/A
Naphthalene(5) 100 N/A
Phenanthrene (5) 100 N/A
Butylbenzylphthalate 100 N/A

Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver 2 N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes
All concentrations in micrograms per liter (ug/L), 
   equivalent to parts per billion (ppb).
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs)
   & Groundwater Quality Criteria (GWQC).
Exceedences of NJDEP GWQS are shaded and bold.
ND:  Analyte not detected in sample.
N/A:  Not Applicable. NS:  Not Sampled.
NLE:  No cleanup standard exists for this analyte.
(1)Fort Monmouth Site-specific Groundwater 
   Background Concentrations (MBCs), native metals only.
(2)Low Flow Sampling Method used to collect sample.
(3)Laboratory blank greater than the GWQC.
(4)Laboratory blank greater than Method Detection Limit.
(5)Compound with an interim NJDEP Criteria

Volatiles

Pesticides/PCBs
Metals

Semi-Volatiles

Monitoring Well M12MW18 - NJDEP Well ID # 29-32578
2687.01 2770.03 3148.03 3358.05 3553.05 3788.05 4025.05 4234.03 4508.03 4647.06 4855.06 5199.06 5430.06 5642.02(2) 5728.03(2) 5705.06 5861.06 395
06/12/97 07/02/97 11/06/97 02/20/98 05/07/98 08/06/98 11/03/98 01/29/99 05/25/99 07/23/99 10/14/99 02/25/00 05/23/00 08/18/00 09/09/00 09/12/00 11/17/00 01/26/01

1 2 3 4 5 6 7 8 9 10 11 12 14 Low-Flow #1 Low-Flow #2 15 16 17

ND ND ND ND ND 2.55 ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND 8.18 ND ND ND ND ND ND ND NS NS ND ND ND

ND ND ND ND ND ND 20.1 ND ND ND ND ND ND NS NS ND ND ND
ND ND 1.14 ND ND ND ND ND ND ND ND 1.91 ND NS NS ND ND ND
2.78 1.23 11.17 5.91 ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS ND ND ND

375.2 207.9 321 610 247 274 256 268 225 204 222 213 225 4040 228 231 228 136
ND ND 11 ND ND 2.42 ND ND ND ND 2.54 ND ND 3.87 ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

147.2 136.1 95 90 114 108 119 115 92.6 96.2 116 114 89.6 122 123 103 121 97.2
0.18 1.2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

2 ND ND 1 0.6 1.66 ND ND 0.709 ND ND ND ND ND ND 0.656 ND 4.16
5570 5190 8470 7810 6082 5820 6150 5940 4560 4970 5520 5990 5730 6860 5690 5860 7040 5260

3 ND 1.6 2.2 ND 1.32 3.17 1.68 0.58 1.4 2.48 ND 2.34 3.22 ND ND 0.655 ND
ND 20 1.9 1.3 0.7 1.35 1.16 ND 0.94 0.935 1.03 ND 0.946 1.23 1.54 0.753 1.26 1.48
21 9 10 16 5.5 ND 123 3.37 30.6 3.73 23.3 ND ND 488 ND ND ND 3.26

610 260 423 807 162 523 368 336 326 156 243 119 153 186 121 408 258 134
0.6 ND 15 6 ND ND ND ND ND ND ND ND ND 3.74 ND ND ND ND

4000 36 3400 3500 3663 3310 3600 3020 2790 2890 3190 3680 3110 3580 3410 3350 3730 3080
28 3860 43.9 222.3 13.7 29.7 15.5 19.1 12.9 18.5 14.6 14.2 18.3 70.8 11.5 15.2 15.3 14
ND ND ND 0.8 ND ND ND 0.17 ND ND ND ND ND ND ND ND ND ND
ND ND 6 7.7 5.1 3.62 5.62 4.08 5.41 3.97 3.97 3.07 7.63 8.86 ND ND 4.1 1.48

4840 5020 6770 6370 6109 6910 5690 4540 5190 4790 4690 4050 4690 4440 4340 4790 4670 4100
2 2 ND ND ND ND ND ND ND ND 3.52 4.65 ND ND ND ND ND ND
35 33 60 ND ND ND ND ND ND ND 5.61 ND ND ND ND ND ND ND

22100 21430 16450 23680 18640 17400 26400 23000 18600 18700 19600 20000 16600 20700 21100 20200 20500 16500
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 4.22
ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.877 ND ND ND
74 56 104 278 26.8 76.2 38.9 40.1 17.2 47.1 52.9 39.6 36.9 39.7 39.6 55.9 57.3 28.4
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Table 5-1
Groundwater Sampling Results

M-12 Landfill Site
Fort Monmouth, New Jersey

Lab Sample ID NJDEP Site Specific
Sample Date Criteria MBC(1)

Round Number 

2-Butanone 300 N/A
Chlorobenzene 4 N/A
Acetone 700 N/A

bis(2-Ethylhexyl)phthalate 30 N/A
Diethylphthalate 5000 N/A
Di-n-butylphthalate 900 N/A
Acenaphthene 400 N/A
Acenaphthylene 100 N/A
4-Methylphenol(5) 100 N/A
Naphthalene(5) 100 N/A
Phenanthrene (5) 100 N/A
Butylbenzylphthalate 100 N/A

Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver 2 N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes
All concentrations in micrograms per liter (ug/L), 
   equivalent to parts per billion (ppb).
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs)
   & Groundwater Quality Criteria (GWQC).
Exceedences of NJDEP GWQS are shaded and bold.
ND:  Analyte not detected in sample.
N/A:  Not Applicable. NS:  Not Sampled.
NLE:  No cleanup standard exists for this analyte.
(1)Fort Monmouth Site-specific Groundwater 
   Background Concentrations (MBCs), native metals only.
(2)Low Flow Sampling Method used to collect sample.
(3)Laboratory blank greater than the GWQC.
(4)Laboratory blank greater than Method Detection Limit.
(5)Compound with an interim NJDEP Criteria

Volatiles

Pesticides/PCBs
Metals

Semi-Volatiles

Monitoring Well M12MW19 - NJDEP Well ID # 29-41779
5199.07 5244.04 5430.07 5649.04(2) 5735.03(2) 5705.07 5861.07 375
02/25/00 03/14/00 05/23/00 08/22/00 09/21/00 09/12/00 11/17/00 01/25/01

12 13 14 Low-Flow #1 Low-Flow #2 15 16 17

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND 4.14 ND

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND

213 222 ND 129 13.4 214 213 320
ND ND ND 2.24 ND ND ND ND
ND ND ND ND ND ND ND ND
2.91 9.8 ND 6.28 6.81 10 11.1 7.22
ND ND ND ND ND ND ND ND
ND 1.09 ND ND ND ND ND 4.58

37900 42300 39900 39400 37800 38300 40100 35900
2.11 ND 1.47 ND ND ND 2.83 3.03
ND ND ND ND ND ND ND ND
8.62 ND ND ND ND ND ND 271
1270 1050 118 36 79 1070 1340 1620
ND ND ND ND ND 5.26 8.05 42.8

3190 3900 3030 3120 2990 3200 3260 2930
20.5 73 19.2 16.3 17.4 22.4 23.2 19.9
ND ND ND ND ND ND ND ND
6.36 3.48 1.47 ND ND ND 2.69 7.64
5190 5330 5370 4720 4870 5290 5220 4570
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND

3870 4830 3160 3890 3080 3600 3840 2060
ND ND ND ND ND ND ND ND
ND 1.77 ND ND ND ND ND 1.35
56.5 82 73.7 23 16.4 44.1 79.4 405
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Table 5-1
Groundwater Sampling Results

M-12 Landfill Site
Fort Monmouth, New Jersey

Lab Sample ID NJDEP Site Specific
Sample Date Criteria MBC(1)

Round Number 

2-Butanone 300 N/A
Chlorobenzene 4 N/A
Acetone 700 N/A

bis(2-Ethylhexyl)phthalate 30 N/A
Diethylphthalate 5000 N/A
Di-n-butylphthalate 900 N/A
Acenaphthene 400 N/A
Acenaphthylene 100 N/A
4-Methylphenol(5) 100 N/A
Naphthalene(5) 100 N/A
Phenanthrene (5) 100 N/A
Butylbenzylphthalate 100 N/A

Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver 2 N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes
All concentrations in micrograms per liter (ug/L), 
   equivalent to parts per billion (ppb).
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs)
   & Groundwater Quality Criteria (GWQC).
Exceedences of NJDEP GWQS are shaded and bold.
ND:  Analyte not detected in sample.
N/A:  Not Applicable. NS:  Not Sampled.
NLE:  No cleanup standard exists for this analyte.
(1)Fort Monmouth Site-specific Groundwater 
   Background Concentrations (MBCs), native metals only.
(2)Low Flow Sampling Method used to collect sample.
(3)Laboratory blank greater than the GWQC.
(4)Laboratory blank greater than Method Detection Limit.
(5)Compound with an interim NJDEP Criteria

Volatiles

Pesticides/PCBs
Metals

Semi-Volatiles

Monitoring Well M12MW20 - NJDEP Well ID # 29-41780
5199.08 5244.05 5430.08 5649.06(2) 5735.05(2) 5705.08 5861.08 374
02/25/00 03/14/00 05/23/00 08/22/00 09/21/00 09/12/00 11/17/00 01/25/01

12 13 14 Low-Flow #1 Low-Flow #2 15 16 17

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND 2.62 ND NS NS ND ND ND
ND ND ND NS NS ND ND ND

ND 47.1 ND 137 ND 121 65.6 ND
ND ND ND 4.23 ND ND ND ND
ND ND ND ND ND ND ND ND
31.1 30.8 21.5 28.7 30.7 34 33.8 34.4
ND ND ND ND ND ND ND ND
ND ND 1.55 ND ND 0.831 3.92 1.09

40100 39500 42900 42100 40400 43400 42900 38500
ND ND 2.23 ND ND ND 3.01 ND
ND ND ND ND 1.46 ND ND ND
5.68 ND 3.4 ND ND 224 411 14.6
4620 2060 5140 1500 1250 6470 4130 5770
ND ND ND ND ND 37.1 55.9 1.64

3690 3440 3740 3750 3570 3810 3750 3460
33.3 34 39 32.2 30.1 36.9 31.4 36.7
ND ND 0.2 ND ND ND ND ND
ND 1.44 1.86 ND ND 4.63 12.7 ND

5380 4930 5530 5270 5240 5680 5640 4940
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND

4530 2850 3910 4470 4130 4530 4130 3700
ND ND ND ND 6.74 ND ND ND
ND 1.24 ND ND 0.723 ND ND ND
25 14.3 24.1 18.1 11.4 302 553 25.9
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Table 5-1
Groundwater Sampling Results

M-12 Landfill Site
Fort Monmouth, New Jersey

Lab Sample ID NJDEP Site Specific
Sample Date Criteria MBC(1)

Round Number 

2-Butanone 300 N/A
Chlorobenzene 4 N/A
Acetone 700 N/A

bis(2-Ethylhexyl)phthalate 30 N/A
Diethylphthalate 5000 N/A
Di-n-butylphthalate 900 N/A
Acenaphthene 400 N/A
Acenaphthylene 100 N/A
4-Methylphenol(5) 100 N/A
Naphthalene(5) 100 N/A
Phenanthrene (5) 100 N/A
Butylbenzylphthalate 100 N/A

Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver 2 N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes
All concentrations in micrograms per liter (ug/L), 
   equivalent to parts per billion (ppb).
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs)
   & Groundwater Quality Criteria (GWQC).
Exceedences of NJDEP GWQS are shaded and bold.
ND:  Analyte not detected in sample.
N/A:  Not Applicable. NS:  Not Sampled.
NLE:  No cleanup standard exists for this analyte.
(1)Fort Monmouth Site-specific Groundwater 
   Background Concentrations (MBCs), native metals only.
(2)Low Flow Sampling Method used to collect sample.
(3)Laboratory blank greater than the GWQC.
(4)Laboratory blank greater than Method Detection Limit.
(5)Compound with an interim NJDEP Criteria

Volatiles

Pesticides/PCBs
Metals

Semi-Volatiles

Monitoring Well M12MW21 - NJDEP Well ID # 29-41781
5199.09 5244.06 5430.09 5645.03(2) 5732.04(2) 5705.09 5861.09 373
02/25/00 03/14/00 05/23/00 08/21/00 09/20/00 09/12/00 11/17/00 01/25/01

12 13 14 Low-Flow #1 Low-Flow #2 15 16 17

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND 7.34 ND

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND 1.94 ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND 1.26 ND NS NS ND ND ND
ND ND ND NS NS ND ND ND

ND 43.8 92.6 147 ND 38.7 39.2 ND
ND ND 4.14 3.04 ND ND ND ND
ND ND ND ND ND ND 45.4 ND
48.7 62.4 35.1 38.1 36 36.3 42 80.3
ND ND ND ND ND ND ND ND
ND ND 1.31 ND ND ND ND 2.24

38400 36600 39200 38500 41600 39700 26600 34800
ND ND 5.19 ND ND ND 2.87 ND
ND ND ND ND ND ND ND ND
4.28 ND 193 289 ND 480 ND ND

10800 11800 10100 4630 3040 5090 80400 18000
ND ND 40.2 54.6 ND 82.9 ND ND

3530 3310 3560 3710 3710 3700 5560 3420
43 49 44 178 39.5 49.3 321 59.1
ND ND ND ND 0.22 ND ND ND
ND 0.584 11.5 9.03 ND 13.2 ND 2.87

4620 4230 4720 4720 4920 4920 5710 4210
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND

5980 3550 6370 5970 6570 6150 13300 5200
ND ND ND ND ND ND ND ND
ND 1.78 ND ND ND ND ND ND
17.9 13.7 299 496 8.19 716 36.6 13.8
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Table 5-1
Groundwater Sampling Results

M-12 Landfill Site
Fort Monmouth, New Jersey

Lab Sample ID NJDEP Site Specific
Sample Date Criteria MBC(1)

Round Number 

2-Butanone 300 N/A
Chlorobenzene 4 N/A
Acetone 700 N/A

bis(2-Ethylhexyl)phthalate 30 N/A
Diethylphthalate 5000 N/A
Di-n-butylphthalate 900 N/A
Acenaphthene 400 N/A
Acenaphthylene 100 N/A
4-Methylphenol(5) 100 N/A
Naphthalene(5) 100 N/A
Phenanthrene (5) 100 N/A
Butylbenzylphthalate 100 N/A

Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver 2 N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes
All concentrations in micrograms per liter (ug/L), 
   equivalent to parts per billion (ppb).
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs)
   & Groundwater Quality Criteria (GWQC).
Exceedences of NJDEP GWQS are shaded and bold.
ND:  Analyte not detected in sample.
N/A:  Not Applicable. NS:  Not Sampled.
NLE:  No cleanup standard exists for this analyte.
(1)Fort Monmouth Site-specific Groundwater 
   Background Concentrations (MBCs), native metals only.
(2)Low Flow Sampling Method used to collect sample.
(3)Laboratory blank greater than the GWQC.
(4)Laboratory blank greater than Method Detection Limit.
(5)Compound with an interim NJDEP Criteria

Volatiles

Pesticides/PCBs
Metals

Semi-Volatiles

Monitoring Well M12MW22 - NJDEP Well ID # 29-41782
5199.10 5244.07 5430.10 5645.02(2) 5732.03(2) 5705.1 5861.1 372
02/25/00 03/14/00 05/23/00 08/21/00 09/20/00 09/12/00 11/17/00 01/25/01

12 13 14 Low-Flow #1 Low-Flow #2 15 16 17

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND 4.74 ND

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
1.16 ND ND NS NS ND ND ND
ND ND ND NS NS 1.19 ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
1.45 ND ND NS NS 5.43 ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND

748 119 25.6 192 35.4 1130 52.7 ND
ND 3.13 ND ND ND ND ND ND
10.1 22.8 30.7 52.9 21.6 34.8 ND 49.1
43.5 42.8 15.8 39.5 40.8 54.8 66.6 34.6
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND

28900 25100 26200 25000 25800 26900 40200 30900
3.92 2.73 4.11 ND ND 11.4 1.44 1.65
ND ND ND ND ND ND ND ND
ND ND 9.8 ND ND 132 ND ND

97100 90800 77600 88200 53600 87200 11900 124000
ND ND ND 1.26 ND 28.4 ND ND

8340 7020 5850 5830 5690 7060 3760 8110
512 472 367 405 339 398 52.2 550
ND ND ND ND ND ND ND ND
14 ND 3.56 ND ND 2.09 ND ND

4650 3790 4300 5510 5540 6410 5120 3010
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND

16300 10300 13300 16500 14300 15400 6460 2000
ND ND ND ND ND ND ND ND
ND 2.7 1.72 ND 0.945 4.98 ND ND
35.5 18.1 17.2 76 12.1 245 25.4 ND
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Table 5-1
Groundwater Sampling Results

M-12 Landfill Site
Fort Monmouth, New Jersey

Lab Sample ID NJDEP Site Specific
Sample Date Criteria MBC(1)

Round Number 

2-Butanone 300 N/A
Chlorobenzene 4 N/A
Acetone 700 N/A

bis(2-Ethylhexyl)phthalate 30 N/A
Diethylphthalate 5000 N/A
Di-n-butylphthalate 900 N/A
Acenaphthene 400 N/A
Acenaphthylene 100 N/A
4-Methylphenol(5) 100 N/A
Naphthalene(5) 100 N/A
Phenanthrene (5) 100 N/A
Butylbenzylphthalate 100 N/A

Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver 2 N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes
All concentrations in micrograms per liter (ug/L), 
   equivalent to parts per billion (ppb).
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs)
   & Groundwater Quality Criteria (GWQC).
Exceedences of NJDEP GWQS are shaded and bold.
ND:  Analyte not detected in sample.
N/A:  Not Applicable. NS:  Not Sampled.
NLE:  No cleanup standard exists for this analyte.
(1)Fort Monmouth Site-specific Groundwater 
   Background Concentrations (MBCs), native metals only.
(2)Low Flow Sampling Method used to collect sample.
(3)Laboratory blank greater than the GWQC.
(4)Laboratory blank greater than Method Detection Limit.
(5)Compound with an interim NJDEP Criteria

Volatiles

Pesticides/PCBs
Metals

Semi-Volatiles

Monitoring Well M12MW23 - NJDEP Well ID # 29-41783
5199.11 5244.08 5430.11 5649.02(2) 5732.05(2) 5705.11 5861.11 371
02/25/00 03/14/00 05/23/00 08/22/00 09/20/00 09/12/00 11/17/00 01/25/01

12 13 14 Low-Flow #1 Low-Flow #2 15 16 17

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND

900 406 333 7540 7200 6920 4910 3940
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
46.3 57 59.6 25.7 23.7 30.5 33.3 32.1
ND ND ND 2.15 2.04 2.23 1.52 0.819
1.64 1.18 1.48 1.46 1.89 1.95 1.86 3.02
8040 6710 6190 29200 31500 31400 23600 17900
2.04 ND 1.96 ND ND ND 2.43 1.15
4.63 3.82 3.33 9.35 9.88 10.7 11 6.45
321 9.3 ND ND ND ND ND 5.21
2010 1790 587 305 146 1050 595 410
28.4 6.29 4.35 2.14 ND ND ND 1.7
3980 3510 3330 6260 7020 6910 5310 4860
105 93.9 84.1 231 257 251 197 163
ND ND ND ND ND ND ND ND
31.6 18.8 18.4 30.9 27 30.6 32.4 19.6
1370 1130 1260 3280 3160 3700 2730 1540
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND

8080 4770 7040 20100 23300 23400 15600 12700
ND ND ND ND ND ND ND ND
ND 1.34 ND ND ND 0.752 ND ND
563 214 171 475 168 216 207 149
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Table 5-1
Groundwater Sampling Results

M-12 Landfill Site
Fort Monmouth, New Jersey

Lab Sample ID NJDEP Site Specific
Sample Date Criteria MBC(1)

Round Number 

2-Butanone 300 N/A
Chlorobenzene 4 N/A
Acetone 700 N/A

bis(2-Ethylhexyl)phthalate 30 N/A
Diethylphthalate 5000 N/A
Di-n-butylphthalate 900 N/A
Acenaphthene 400 N/A
Acenaphthylene 100 N/A
4-Methylphenol(5) 100 N/A
Naphthalene(5) 100 N/A
Phenanthrene (5) 100 N/A
Butylbenzylphthalate 100 N/A

Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver 2 N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes
All concentrations in micrograms per liter (ug/L), 
   equivalent to parts per billion (ppb).
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs)
   & Groundwater Quality Criteria (GWQC).
Exceedences of NJDEP GWQS are shaded and bold.
ND:  Analyte not detected in sample.
N/A:  Not Applicable. NS:  Not Sampled.
NLE:  No cleanup standard exists for this analyte.
(1)Fort Monmouth Site-specific Groundwater 
   Background Concentrations (MBCs), native metals only.
(2)Low Flow Sampling Method used to collect sample.
(3)Laboratory blank greater than the GWQC.
(4)Laboratory blank greater than Method Detection Limit.
(5)Compound with an interim NJDEP Criteria

Volatiles

Pesticides/PCBs
Metals

Semi-Volatiles

Monitoring Well M12MW24 - NJDEP Well ID # 29-41784
5199.12 5244.09 5430.12 5649.03(2) 5735.06(2) 5705.12 5861.12 370
02/25/00 03/14/00 05/23/00 08/22/00 09/21/00 09/12/00 11/17/00 01/25/01

12 13 14 Low-Flow #1 Low-Flow #2 15 16 17

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND

1010 872 565 1250 995 1350 1350 1170
ND ND ND 2.22 ND ND ND ND
ND ND ND 2.81 ND 4.72 ND ND
26.2 29 15.3 33.1 29.9 35.4 34.8 28.1
ND ND ND ND ND 0.62 ND ND
ND 1.13 0.682 ND 0.572 ND 1.58 3.06

16800 14100 14800 17700 13400 16400 16200 14500
1.79 ND 1.72 ND ND ND 6.87 1.95
5.51 6.02 4.86 6.47 6.41 6.53 6.66 5.87
4.59 ND 4.34 ND ND ND ND 5.98
1760 1390 1790 2210 347 3210 2050 1080
ND ND ND ND ND ND ND ND

4090 3500 3040 4560 3460 4420 4070 3770
181 170 160 184 149 199 176 164
ND ND ND ND ND ND ND ND
10 10.5 11.2 7.99 1.43 4.55 12.1 6.96

3520 2900 3630 4390 3850 4810 4270 3110
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND

20200 12000 13400 24900 21100 26400 21100 18800
ND ND ND ND 5.65 ND ND ND
ND 2.22 ND ND ND ND ND ND
78.1 92.8 73.8 177 66.7 94.4 88.8 51
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Table 5-1
Groundwater Sampling Results

M-12 Landfill Site
Fort Monmouth, New Jersey

Lab Sample ID NJDEP Site Specific
Sample Date Criteria MBC(1)

Round Number 

2-Butanone 300 N/A
Chlorobenzene 4 N/A
Acetone 700 N/A

bis(2-Ethylhexyl)phthalate 30 N/A
Diethylphthalate 5000 N/A
Di-n-butylphthalate 900 N/A
Acenaphthene 400 N/A
Acenaphthylene 100 N/A
4-Methylphenol(5) 100 N/A
Naphthalene(5) 100 N/A
Phenanthrene (5) 100 N/A
Butylbenzylphthalate 100 N/A

Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver 2 N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes
All concentrations in micrograms per liter (ug/L), 
   equivalent to parts per billion (ppb).
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs)
   & Groundwater Quality Criteria (GWQC).
Exceedences of NJDEP GWQS are shaded and bold.
ND:  Analyte not detected in sample.
N/A:  Not Applicable. NS:  Not Sampled.
NLE:  No cleanup standard exists for this analyte.
(1)Fort Monmouth Site-specific Groundwater 
   Background Concentrations (MBCs), native metals only.
(2)Low Flow Sampling Method used to collect sample.
(3)Laboratory blank greater than the GWQC.
(4)Laboratory blank greater than Method Detection Limit.
(5)Compound with an interim NJDEP Criteria

Volatiles

Pesticides/PCBs
Metals

Semi-Volatiles

Monitoring Well M12MW25 - NJDEP Well ID # 29-41785
5199.13 5244.10 5430.13 5649.05(2) 5735.04(2) 5705.13 5861.13 369
02/25/00 03/14/00 05/23/00 08/22/00 09/21/00 09/12/00 11/17/00 01/25/01

12 13 14 Low-Flow #1 Low-Flow #2 15 16 17

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND 3.83 ND

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
1.69 ND ND NS NS ND ND ND
ND 1.48 ND NS NS ND ND ND
ND 2.38 ND NS NS ND ND ND
ND ND ND NS NS ND ND ND

42.3 69.1 ND 216 ND 38.2 19.5 ND
ND ND ND 2.78 ND ND ND ND
ND ND ND ND ND ND ND ND
34.2 23.6 4.49 19.2 19.4 47.4 29.9 23.8
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND 1.67 1.92

64100 51100 49100 48700 46100 66200 58300 53200
2.05 0.774 1.47 ND ND ND 1.95 0.56
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND 13.6
889 317 186 157 71 501 267 372
ND ND ND 1.12 ND 4.31 3.69 ND

12300 5110 4170 4110 3820 14800 6950 5370
54.5 29.4 25.2 19.3 18.8 58.3 31.4 27
ND ND 0.2 ND ND ND ND ND
ND 1.78 0.685 ND ND ND ND ND

8060 5590 5520 5340 5370 9400 6500 5750
3.51 ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND

84600 16000 9730 5730 5630 107000 36700 24600
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
8.85 14.1 19.4 13.1 21.7 138 49.2 14.9
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Table 5-1
Groundwater Sampling Results

M-12 Landfill Site
Fort Monmouth, New Jersey

Lab Sample ID NJDEP Site Specific
Sample Date Criteria MBC(1)

Round Number 

2-Butanone 300 N/A
Chlorobenzene 4 N/A
Acetone 700 N/A

bis(2-Ethylhexyl)phthalate 30 N/A
Diethylphthalate 5000 N/A
Di-n-butylphthalate 900 N/A
Acenaphthene 400 N/A
Acenaphthylene 100 N/A
4-Methylphenol(5) 100 N/A
Naphthalene(5) 100 N/A
Phenanthrene (5) 100 N/A
Butylbenzylphthalate 100 N/A

Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver 2 N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes
All concentrations in micrograms per liter (ug/L), 
   equivalent to parts per billion (ppb).
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs)
   & Groundwater Quality Criteria (GWQC).
Exceedences of NJDEP GWQS are shaded and bold.
ND:  Analyte not detected in sample.
N/A:  Not Applicable. NS:  Not Sampled.
NLE:  No cleanup standard exists for this analyte.
(1)Fort Monmouth Site-specific Groundwater 
   Background Concentrations (MBCs), native metals only.
(2)Low Flow Sampling Method used to collect sample.
(3)Laboratory blank greater than the GWQC.
(4)Laboratory blank greater than Method Detection Limit.
(5)Compound with an interim NJDEP Criteria

Volatiles

Pesticides/PCBs
Metals

Semi-Volatiles

Monitoring Well M12MW26 - NJDEP Well ID # 29-41786
5199.14 5244.11 5430.14 5645.04(2) 5732.06(2) 5705.14 5861.14 368
02/25/00 03/14/00 05/23/00 08/21/00 09/20/00 09/12/00 11/17/00 01/25/01

12 13 14 Low-Flow #1 Low-Flow #2 15 16 17

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND 6.48 ND

ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND ND ND NS NS ND ND ND
ND 1.62 ND NS NS ND ND ND
ND ND ND NS NS ND ND ND

1250 321 510 2230 1140 2110 857 373
ND ND ND 3.78 ND ND ND ND
ND ND ND ND ND ND ND ND
45.4 30.1 72 43.5 42.2 49 55.3 50.4
ND ND ND ND ND ND ND ND

0.826 0.817 ND 0.795 ND 2.15 ND 2.46
33400 28200 36600 36800 38200 39300 40600 21900
7.76 3.19 4.64 ND 2.17 2.75 7.99 2.18

0.683 1.2 ND ND 1.01 1.81 ND 1.34
7.84 4.47 ND 385 9.42 ND 37.2 18

19600 3970 21500 9390 9640 8830 10900 12300
ND ND ND 70.8 ND 5.75 14 ND

3850 2890 3590 4010 4130 4370 4400 2420
49.4 44 52.3 50.1 56.9 56.2 71.5 46.4
ND 0.1 ND ND ND ND ND ND
3.25 5.94 1.96 12.2 ND ND 4.34 2.2
5220 4180 4910 5250 5480 6090 5560 3630
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND

6140 3110 3940 4480 4420 5840 4990 7910
ND ND ND ND ND ND ND ND
6.29 2.53 3.07 2.85 6.65 8.8 3.67 1.53
113 63.5 17.5 598 44.7 128 144 65.4
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Table 5-2
Stream Sampling Results

M-12 Landfill Site
Fort Monmouth, New Jersey

Stream Sampling Location - Site #9

Lab Sample ID NJDEP 
SWQS

2178.09 2223.04 2246.04 2298.04 2361.04 2375.04 2439.04 2810.04 3121.04 3331.04 3499.04 3816.04 4060.06 4300.04 4579.06 4802.06 4997.07 5211.07 5468.07 5658.07 5868.07 957

Sample Date  (ug/L) 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 4/21/1998 8/19/1998 11/17/1998 2/25/1999 6/29/1999 9/21/1999 12/8/1999 3/1/2000 6/12/2000 8/24/2000 11/20/2000 2/21/2001
Round Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Acetone NLE NA NA NA ND ND ND ND ND ND ND ND ND ND ND 2.50 ND 25.08 ND ND ND ND ND
cis-1,2-Dichloroethene NLE NA NA NA 6.52 2.04 4.06 2.78 ND 2.14 6.00 4.73 1.69 ND 1.78 ND 1.91 ND 2.17 ND 1.11 ND 1.72
Methylene chloride 2.49 3.79 B 3.17 B 2.82 1.34 ND ND 1.82 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene (PCE) 0.39 ND 0.20 0.15 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Trichloroethene (TCE) 1.09 0.24 0.49 0.44 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Stream Sampling Location - Site #11

Lab Sample ID NJDEP 
SWQS

2178.11 2223.08 2246.08 2298.08 2361.08 2375.08 2439.08 2810.08 3121.08 3331.08 3499.08 3816.08 4060.05 4300.08 4579.10 4802.10 4997.18 5211.18 5468.11 5658.11 5868.11 961

Sample Date  (ug/L) 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 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 8/24/2000 11/20/2000 2/21/2001
Round Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Acetone NLE NA NA NA 4.73 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Benzene 0.15 ND ND 0.12 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene NLE NA NA NA 27.37 17.06 18.48 18.72 14.13 18.23 24.71 21.66 11.73 8.82 9.11 5.77 15.62 11.90 11.01 8.03 9.08 5.34 8.26
Ethylbenzene 3030 ND ND 0.27 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Methylene chloride 2.49 3.71 B 2.91 B 3.45 2.71 ND ND ND ND ND ND ND ND 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 ND ND ND ND ND ND ND 1.64 ND ND ND ND
Tetrachloroethene (PCE) 0.39 0.12 0.49 0.60 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Toluene 7440 ND ND 0.73 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Trichloroethene (TCE) 1.09 1.76 2.11 2.75 2.07 1.22 1.26 1.58 ND ND 2.14 1.82 ND ND ND ND ND ND ND ND ND ND ND
Vinyl Chloride 0.08 1.21 ND ND 1.71 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Xylene (Total) NLE ND ND 0.67 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Stream Sampling Location - Site #19

Lab Sample ID NJDEP 
SWQS

2223.05 2246.05 2298.05 2361.05 2375.05 2439.05 2810.05 3121.05 3331.05 3499.05 3816.05 4060.07 4300.05 4579.07 4802.07 4997.08 5211.08 5468.08 5658.08 5868.08 958

Sample Date  (ug/L) 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 4/21/1998 8/19/1998 11/17/1998 2/25/1999 6/29/1999 9/21/1999 12/8/1999 3/1/2000 6/12/2000 8/24/2000 11/20/2000 2/21/2001
Round Number 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Carbon Disulfide NLE NA NA ND 3.66 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene NLE NA NA 9.70 2.77 4.14 6.44 ND 4.69 8.22 6.86 2.95 2.30 2.30 ND 3.53 2.60 2.92 ND 2.07 ND 2.99
Methylene chloride 2.49 3.21 B 3.83 2.18 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene (PCE) 0.39 0.25 0.26 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Trichloroethene (TCE) 1.09 0.97 1.03 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Notes:
Only detected compounds are listed.
All concentrations in micrograms per liter (ug/L), equivalent to parts per billion (ppb).
Exceedences of the NJDEP Surface Water Quality Standards (SWQS) are highlighted and printed in bold-faced type.
NA:  Sample not analyzed for this parameter
ND:  Analyte not detected in sample
B:  Found in the Blank
NLE:  No regulatory limit has been established for this parameter
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Table 5-3
Determination of Contaminants of Concern

M-12 Landfill Site
Fort Monmouth, New Jersey

Analyte
NJDEP 
Cleanup 

Criteria(1)

Site Specific 
Groundwater 

MBC(2)

Maximum 
Result

No. of NJDEP 
Criteria 

Exceedences

No. of Site 
Maximum 

Background 
Exceedences

Comments

2-Butanone 300 N/A 2.83 None N/A No exceedance of NJDEP criteria
Chlorobenzene 4 N/A 1.54 None N/A No exceedance of NJDEP criteria
Acetone 700 N/A 11.08 None N/A No exceedance of NJDEP criteria

bis(2-Ethylhexyl)phthalate 30 N/A 20.1 None N/A No exceedance of NJDEP criteria
Diethylphthalate 5000 N/A 1.91 None N/A No exceedance of NJDEP criteria
Di-n-butylphthalate 900 N/A 11.17 None N/A No exceedance of NJDEP criteria
Acenaphthene 400 N/A 1.16 None N/A No exceedance of NJDEP criteria
Acenaphthylene NLE N/A 1.19 None N/A No exceedance of NJDEP criteria
Naphthalene NLE N/A 1.69 None N/A No exceedance of NJDEP criteria
Phenanthrene NLE N/A 5.43 None N/A No exceedance of NJDEP criteria
Butylbenzylphthalate 100 N/A 2.62 None N/A No exceedance of NJDEP criteria

Aluminum 200 121000 7540 44 None Does not exceed Site-specific MBC.
Antimony 20 N/A 11 None N/A No exceedance of NJDEP criteria
Arsenic 8 N/A 52.9 18 N/A Contaminant of Concern
Barium 2000 699 363 None None No exceedance of NJDEP criteria
Beryllium 20 N/A 2.23 None N/A No exceedance of NJDEP criteria
Cadmium 4 N/A 19.4 1 N/A Only one exceedence of NJDEP Cleanup Criteria.
Calcium NLE 45400 66200 None 22 No exceedance of NJDEP criteria
Chromium 100 N/A 19.2 None N/A No exceedance of NJDEP criteria
Cobalt NLE N/A 20 None N/A No exceedance of NJDEP criteria
Copper 1000 65.6 488 None 16 No exceedance of NJDEP criteria
Iron 300 431000 97100 81 None Does not exceed Site-specific MBC.
Lead 10 N/A 82.9 9 N/A Contaminant of Concern
Magnesium NLE 62700 14800 None None No exceedance of NJDEP criteria

Pesticides/PCBs

Metals
None Detected

Volatiles

Semi-Volatiles
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Table 5-3
Determination of Contaminants of Concern

M-12 Landfill Site
Fort Monmouth, New Jersey

Analyte
NJDEP 
Cleanup 

Criteria(1)

Site Specific 
Groundwater 

MBC(2)

Maximum 
Result

No. of NJDEP 
Criteria 

Exceedences

No. of Site 
Maximum 

Background 
Exceedences

Comments

Manganese 50 331 5440 48 10 Manganese is not of concern because it is a background metal.
Mercury 2 N/A 0.8 None N/A No exceedance of NJDEP criteria
Nickel 100 187 31.6 None None No exceedance of NJDEP criteria
Potassium NLE 137000 9400 None None No exceedance of NJDEP criteria
Selenium 50 N/A 4.86 None N/A No exceedance of NJDEP criteria
Silver 2 N/A 60 8 8 No exceedance of NJDEP criteria since October 1999.
Sodium 50000 21500 107000 2 2 Sodium is not of concern due to proximity of site to seawater.
Thallium 10 N/A 6.74 None N/A No exceedance of NJDEP criteria
Vanadium NLE N/A 8.8 None N/A No exceedance of NJDEP criteria
Zinc 5000 233 716 None No exceedance of NJDEP criteria

Notes:
Contaminants of Concern were determined from groundwater quality data shown in Table 5-1.
All concentrations in micrograms per liter (ug/L), equivalent to parts per billion (ppb).
NJDEP GWQC:  New Jersey Department of Environmental Protection Groundwater Quality Criteria.
N/A = Not Applicable
Exceeds NJDEP GWQC   =
ND:  Analyte not detected in sample
NLE:  No limit established for this analyte
(1)Higher of Practical Quantitation Limits (PQLs) and Groundwater Quality Criteria (GWQC) per N.J.A.C. 7:9-6
(2)Fort Monmouth Summary of Site-specific Groundwater Maximum Background Concentrations (MBC);
   MBCs are shown for background (native) metals only.   
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Table 5-4
Soil Sample Results from Geoprobe Investigation

March 2001
M-12 Landfill Site

Fort Monmouth, New Jersey

p
Location
Lab Sample ID 1225 1226 1227 1228 1229 1230 1231 1232 1233 1234
Depth 0-6" 12-18" 24-30" 36-42" 0-6" 12-18" 24-30" 36-42" 48-54" 60-66"
Sample Date 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01

Arsenic 20 32.47 75.39 ND ND 15.68 76.56 53.98 ND ND ND
Lead 400 2.59 9.9 7.88 5.58 10.14 12.07 11.63 7.55 14.3 19.22

NOTES:
* New Jersey Department of Environmental Protection (NJDEP)
   Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
All concentrations are reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
ND: Analyte not detected in sample.

NJDEP 
RDCSCC*

(mg/Kg)

MW22-A MW22-B
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Table 5-4
Soil Sample Results from Geoprobe Investigation

March 2001
M-12 Landfill Site

Fort Monmouth, New Jersey

p
Location
Lab Sample ID
Depth
Sample Date

Arsenic 20
Lead 400

NJDEP 
RDCSCC*

(mg/Kg)

1235 1236 1237 1238 1239 1240 1241 1242 1243 1244 1245 1246
0-6" 12-18" 24-30" 36-42" 0-6" 12-18" 24-30" 36-42" 0-6" 12-18" 24-30" 36-42"

03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01

11.51 ND 11.19 11 49.64 ND ND ND 19.15 ND ND ND
9.95 24.72 10.35 27.41 41.04 10.21 4.51 1.85 35.16 11.01 6.3 6.88

NOTES:
* New Jersey Department of Environmental Protection (NJDEP)
   Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
All concentrations are reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
ND: Analyte not detected in sample.

MW22-C MW22-D MW22-E

M12 Table 5-4 Soil Sample Results from Geoprobe Investigation.xls 2 of 6 1/27/2004



Table 5-4
Soil Sample Results from Geoprobe Investigation

March 2001
M-12 Landfill Site

Fort Monmouth, New Jersey

p
Location
Lab Sample ID
Depth
Sample Date

Arsenic 20
Lead 400

NJDEP 
RDCSCC*

(mg/Kg)

1247 1248 1249 1250 1251 1252 1253 1254 1255 1256 1257
0-6" 12-18" 24-30" 0-6" 12-18" 24-30" 36-42" 0-6" 12-18" 24-30" 36-42"

03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01

ND ND 466.74 26.13 7.48 ND ND 43.65 31.4 5.05 ND
9.09 8.15 10.9 10.45 8.97 2.45 5.76 13.29 7.17 3.03 1.76

NOTES:
* New Jersey Department of Environmental Protection (NJDEP)
   Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
All concentrations are reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
ND: Analyte not detected in sample.

MW16-A MW16-BMW22-F
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Table 5-4
Soil Sample Results from Geoprobe Investigation

March 2001
M-12 Landfill Site

Fort Monmouth, New Jersey

p
Location
Lab Sample ID
Depth
Sample Date

Arsenic 20
Lead 400

NJDEP 
RDCSCC*

(mg/Kg)

1258 1259 1260 1261 1262 1263 1264 1265 1266 1267 1268 1269
0-6" 12-18" 24-30" 36-42" 0-6" 12-18" 24-30" 36-42" 0-6" 12-18" 24-30" 36-42"

03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01

16.73 ND 6.21 ND 46.91 38.3 ND ND 79.42 ND ND ND
4.89 3.01 4.1 1.65 8.25 7.64 7.17 0.49 7.99 2.95 4.21 3.2

NOTES:
* New Jersey Department of Environmental Protection (NJDEP)
   Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
All concentrations are reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
ND: Analyte not detected in sample.

MW16-D MW16-EMW16-C
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Table 5-4
Soil Sample Results from Geoprobe Investigation

March 2001
M-12 Landfill Site

Fort Monmouth, New Jersey

p
Location
Lab Sample ID
Depth
Sample Date

Arsenic 20
Lead 400

NJDEP 
RDCSCC*

(mg/Kg)

1270 1271 1272 1273 1274 1275 1276 1277 1278 1279 1280 1281
0-6" 12-18" 24-30" 36-42" 0-6" 12-18" 24-30" 36-42" 0-6" 12-18" 24-30" 36-42"

03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01 03/03/01

7.43 ND 96.33 ND 20.4 13.15 24.01 ND ND ND ND ND
7.07 4.73 3.25 3.59 7.69 9.8 3.67 4.07 3.65 2.26 10.17 6.78

NOTES:
* New Jersey Department of Environmental Protection (NJDEP)
   Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
All concentrations are reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
ND: Analyte not detected in sample.

MW16-F MW16-G MW16-H
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Table 5-4
Soil Sample Results from Geoprobe Investigation

March 2001
M-12 Landfill Site

Fort Monmouth, New Jersey

p
Location
Lab Sample ID
Depth
Sample Date

Arsenic 20
Lead 400

NJDEP 
RDCSCC*

(mg/Kg)

1282 1283 1284 1285
0-6" 12-18" 24-30" 36-42"

03/03/01 03/03/01 03/03/01 03/03/01

ND ND ND ND
2.67 2.77 1.72 2.15

NOTES:
* New Jersey Department of Environmental Protection (NJDEP)
   Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
All concentrations are reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
ND: Analyte not detected in sample.

MW16-I
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Table 6-1
Model Input Parameters

M-12 Landfill Site
Fort Monmouth, New Jersey

Software used for Modelling
Waterloo Hydrogeologic Visual Modflow Version 2.7.2

Golden Software, Inc. Surfer for WindowsVersion 6
Papadopulos & Associates, Inc. MT3D 96

Grid
Model Area: Min Max Range
X (Easting, NJ Nad 83): 618800 622700 3900
Y (Northing, NJ Nad 83): 537900 540300 2400
Number of Columns: 211
Number of Rows: 135
Default Grid Size: 20' x 20'
Grid Size near M12MW22 and M12 MW16: 10' x 10'

Units used in model
Length feet
Time day
Hydraulic Conductivity Feet per day (ft/day)

Recharge Inches per year (in./year)
Concentration Micrograms per Liter (ug/L), equivalent to Parts Per Billion (ppb)
Mass kg
Volume ft3

Ground Surface
The ground surface elevations were obtained from the Fort Monmouth Nad83 topographic survey.
The river was assigned to elevation of zero (0) ft.
The ground surface used in the model was interpolated from elevation points using Golden Software Surfer.
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Table 6-1
Model Input Parameters

M-12 Landfill Site
Fort Monmouth, New Jersey

Layer properties
Number of Layers: 5

Layer Number Formation Thickness Porosity*
Layer 1 Fill 5 ft 0.40
Layer 2 Navesink-Hornerstown Confining Unit 15 ft 0.40
Layer 3 Navesink-Hornerstown Confining Unit 110 ft 0.40
Layer 4 Wenonah-Mount Laurel Aquifer 75 ft 0.40
Layer 5 Marshalltown-Wenonah Confining Unit 10 ft 0.40
*Porosity estimated from Dominico and Schwartz (1998), Table 2.1.

Recharge
Majority of Area: 13.28 in. / year
Selected Area: 0 in./year in paved area south of M-12 site
Recharge applied to: Highest Active Cells
Source: Jablonski, 1968, Ground-Water Resources of Monmouth County, New Jersey, USGS Special Report No. 23.

The recharge used for the model was taken to be the sum of the groundwater base flow and water utilization.

River (Boundary Condition)
Location: a) The Husky Brook was assigned as a "river" in the area shown on the Fort Monmouth Base Map near the M-12 site.

b) The Husky Brook lake was assigned as a "river" at the location shown on the Fort Monmouth Base Map.
c) The Husky Brook was extended to the Husky Brook Lake.

Stage Elevation: 0 ft
Elevation of River Bottom: -1 ft
Conductance: 1600 ft2/day
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Table 6-1
Model Input Parameters

M-12 Landfill Site
Fort Monmouth, New Jersey

Hydraulic Conductivity (K) Hydraulic Conductivity (K) (Continued)
The geometric means were used for the layers specified below: Wenonah Formation: From Martin (1998)
Fill: From Slug tests conducted February 6-7, 2001. (Layer 4) 17
(Layer 1) Well K 13

M12MW16 0.589 19
M12MW17 208 13
M12MW18 1.2 19
M12MW19 40.7 Geometric Mean: 15.964987
M12MW20 2.35 Marshaltown Wenonah From Martin (1998)
M12MW21 3.69 Confining Unit: 2.60E-04
M12MW22 0.796 (Layer 5) 1.30E-01
M12MW23 97.8 4.90E-04
M12MW24 3.34 5.70E-06
M12MW25 10.8 2.40E-05
M12MW26 0.0899 1.50E-05

Geometric Mean: 4.4 Geometric Mean: 0.00018
Navesink-Hornerstown From Martin (1998) Source: Martin, Mary, 1998, Groundwater Flow in the New Jersey
Confining Unit: 2 Coastal Plain, USGS Professional Paper 1404-H.

(Layers 2 and 3) 5.00E-04
1.30E-01

9
3.00E-03
2.00E-02
8.00E-02

6.70E-01
4

5.60E-02
Geometric Mean: 0.12
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Table 6-1
Model Input Parameters

M-12 Landfill Site
Fort Monmouth, New Jersey

Contaminant Transport Inputs
Dispersivity: 24.3 ft

Source for dispersivity: Gelhar and Others, Water Resources, v. 28, p. 1955-1974,
The dispersivity used is the geometric mean of the upper and lower results from 
109 dispersivity tests worldwide.

Bulk Density: 46.7 kg/ft3
Sorption type: Linear Isotherm
Dispersivity: 0.2
Sorption Constants Used in Model (Kd):

Calculated
Source COC Kd (ml/g) Kd (ft3/kg) Rd
(1) Arsenic 2.90E+01 1.02E+00 74
(2) Lead 890 3.14E+01 2,205

Sources:
(1)United States Environmental Protection Agency (USEPA).  1996.
Soil Screening Guidance: Technical Background Document.  
Office of Solid Waste and Emergency Response. Washington, D.C.  EPA/540/R-95/128.

Note: Kd for arsenic used for aquifer pH of 6.8.
(2) Pennsylvania Department of Environmental Protection (PADEP)
Manual Appendix A Table 5B , http://www.dep.state.pa.us/dep/subject/eqb/2000/jun20/Table5b.pdf
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Table 6-1
Model Input Parameters

M-12 Landfill Site
Fort Monmouth, New Jersey

Contaminant Transport Inputs (Continued):  
Method for Determining Inititial Concentrations for each Contaminant of Concern:

NJDEP Wells with
Contaminant Cleanup Average Maximum Number of
of Concern Criteria(1) Detection Result Exceedances

Arsenic 8 19.1 52.9 M12-MW26 [14] 1) The area surrounding well M12-MW16 was assigned
M12-MW22 [6]  the initial concentration of 17.5 ug/L.  

2) The area surrounding well M12-MW22 was assigned 
the initial concentration of 28.8 ug/L.  
3) The remainder of the site was assigned 
an initial concentration of zero (0 ug/L).

Lead 10 19.3 82.9 M12-MW17 [1] 1) The area surrounding well M12-MW21 was assigned
M12-MW18 [1]  the initial concentration of 29.9 ug/L.  
M12-MW20 [1] 2) The remainder of the site was assigned 
M12-MW21 [3]       an initial concentration of zero (0 ug/L).
M12-MW22 [1] 
M12-MW23 [1] 
M12-MW26 [1]

Notes:
(1)Higher of Practical Quantitation Limits (PQLs) and Groundwater Quality Criteria (GWQC) per N.J.A.C. 7:9-6
(2)There were 16 rounds of groundwater sampling conducted at M12-MW16 and 6 rounds of sampling conducted at M12-MW22.
All concentrations in micrograms per liter (ug/L), equivalent to parts per billion (ppb).

Methods for Determining Initial Concentrations
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Table 6-2
Model Results

M-12 Landfill Site
Fort Monmouth, New Jersey

Contaminant of Concern

NJDEP 
Criteria 
(ug/L)(1)

Well used for 
Calculation

Change of Concentration 
(ug/L) per year

Estimated Time for 
Compliance 

(Years)
M12MW16 0.096 99
M12MW22 0.139 150

Lead 10 M12MW21 <0.02 >1,000

Notes:
(1)Higher of Practical Quantitation Limits (PQLs) and Groundwater Quality Criteria (GWQC) per N.J.A.C. 7:9-6

Arsenic 8
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Table 6-3
Well Search Summary

M-12 Landfill Site
Fort Monmouth, New Jersey

Permit 
No. Well Owner Use Permit Date Driller

NJ Grid 
No.

Depth 
(ft) Capacity Lattitude Longitude Address Driller Name

2901016 GRANDINETTI.LOUIS D 12/24/1953 GREH 2913691 150 15 401839 740240
2901308 LOZIERFRED D 12/3/1954 BORD 2913684 46 3 401828 740319
2901788 O’NEILLEDWARD D 11/30/1955 APTI 2913653 60 12 401920 740253
2902505 ZANNETTLANGELO D 10/10/1957 TICE 2913665 100 10 401906 740226
2902774 SHAPIRO.PHILIPM. D 9/22/1958 TICE 2913638 124 50 401933 740226
2902919 ESSOSTANDARDOILCO I 5/11/1959 TIOE 2913656 110 12 401906 740253
2903015 MCROBERTS.JO. G 8/20/1959 TIOE 2914454 60 50 401906 740119
2903369 O’BOYLE.WINONA D 8/8/1960 OSBH 2913639 100 6 101933 740213
2904271 PALAIA,FRANKM. D 2/13/1964 TICE 2913639 60 10 401933 740213
2904513 RUMSONCOUNTRYCLUB D 10/16/1964 LAUM 2914446 350 600 401906 740133
2904513 RUMSONCOUNTRYCLUB D 10/16/1964 LAUM 2914446 350 600 401906 740133
2904782 BINOLFORD,HAROLD D 8/5/1965 PETE 2913691 50 12 401839 740240
2905009 DAVIES.FRED D 3/21/1966 TICE 2911457 70 15 401853 740119
2905052 BRADFORD. D 5/2/1966 TICE 2913837 60 12 401933 740240
2905609 FRANCO,THOMAS D 10/7/1968 PETE 2913655 50 7 401906 740306
2905673 P.V.C.CONTAINERCRP D 1/22/1969 TICE 2913692 100 35 401839 740226
2906510 MURAWSKI,P. D 6/7/1972 KAYE 2914471 50 10 401839 740200
2907110 BUONOANGELO D 7/24/1973 KAYE 2913652 40 50 401920 740306
2908438 JENSEN,BOB D 8/3/1976 BAIN 2914447 60 10 401853 740200
2908652 WILLIAMSON,KEN D 1/18/1977 BILL 2913923 60 10 401800 740253
2908810 STOKESWARD D 5/12/1977 AMER 2914472 50 5 401839 740116
2911063 FORTMONMOUTH/USARM M 3/31/1981 HAND 2913666 25 0 401906 740213
2911064 FORTMONMOUTH/USARM M 3/31/1981 HAND 2913666 25 0 401906 740213
2911065 FORTMONMOUTH/USARM M 3/31/1981 HAND 2913666 25 0 401906 740213
2911066 FORTMONMOUTH/USARM M 3/31/1981 HAND 2913666 25 0 101906 740213
2911067 FORTMONMOUTH/USARM M 3/31/1981 HAND 2913666 25 0 101906 740213
2911068 FORTMONMOUTH/USARM M 3/31/1981 HAND 2913666 25 0 401906 740213
2911479 GENTILE,DANIEL D 8/18/1981 PICK 2913923 60 15 401800 740253
2911771 BECKELMAN,MARVIN H 12/22/1981 ENGI 2913653 100 0 401920 740253
2911772 BECKELMAN.MARVIN H 12/22/1981 ENGI 2913664 100 10 401906 740240
2912553 SHELLOILCOMPANY M 1/21/1983 HAND 2914447 25 0 401846 740152
2912554 SHELLOILCOMPANY M 1/21/1983 HAND 2914447 25 0 101846 740152
2912555 SHELLOILCOMPANY M 1/21/1983 HAND 2914447 25 0 401846 740152
2912598 CHESHEY,JOE R 2/1/1983 AQUA 2914473 80 12 401832 740126
2913181 BERWEILERROBI D 9/12/1983 PICK 2913697 80 12 401806 740232
2913825 N.J.TRANSITCORP M 6/20/1985 GEOR 2914474 35 0 101819 740152
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Table 6-3
Well Search Summary

M-12 Landfill Site
Fort Monmouth, New Jersey

2914157 SMITH,CHRISTOPHER& D 9/15/1984 AJWD 2914448 60 8 401846 740139
2914244 THOMAS,TRAVIS D 10/5/1984 PETE 2913695 120 10 101819 740219
2914980 DYE,ARLEL. R 5/5/1985 AJWD 2913653 200 8 401912 740246
2915008 MODERATEINCOMEMANA G 5/5/1985 PICK 2913689 200 40 401806 740246
2915836 BERWEILERNORMAN D 12/10/1985 PICK 2913697 70 15 401806 740232
2917404 FARRAH,RICHARD D 10/21/1986 TIGE 2913689 100 10 401806 740246
2917918 JVDENGINEERINGINC. B 2/9/1987 GILE 2913629 20 0 401926 740246
2917919 JVDENGINEERINGINC. B 2/9/1987 GlEE 2913629 20 0 101926 740246
2919474 MASSARO,JANET D 10/26/1987 PICK 2914443 200 15 401920 740133
2919669 WILCOX,GRAVATT&VAN M 12/4/1987 ENDW 2913637 20 0 401933 740240
2919670 WILCO>KGRAVATT&VAN M 12/4/1987 ENDW 2913637 20 0 401933 740240
2919671 WILCO>~GRAVATT&VAN M 12/4/1987 ENDW 2913637 20 0 401933 740240
2919672 WILCOX,GRAVATT&VAN M 12/4/1967 ENDW 2913637 20 0 401933 740240
2919673 WILCO>KGRAVATT&VAN M 12/4/1987 ENDW 2913637 20 0 401933 740240
2921172 KHATAMI,DR. G 9/1/1988 TIGE 2913658 200 15 401853 740306
2921780 RUDOLPH,BILL G 11/10/1988 ENDR 2914449 190 20 401853 740133
2922549 BRIDGEWATERTOWNHOUS G 4/12/1989 TIGE 2914473 180 25 401839 740133 57BRIDGEWATERDRIVE DENNISBUCHAI
2922571 KHRISTIANSEN,A. G 4/14/1969 KAYE 2913653 60 10 401920 740253 TRAFZLOARPLACE POPPE.GARY
2923608 ZINN,WALTER&PATRIC D 10/18/1989 RAYS 2913638 200 12 401933 740226 92SUNNYBANKDRIVE PETERS.RAYM(
2923677 USARMY M 11/3/1989 MYBL 2913665 30 0 401906 740226 SALTZMANAVENUE MYERS.GREGO
2923678 USARMY M 11/3/1989 MYBL 2913665 30 0 401906 740226 SALTZMANAVENUE MYERS~.GREGO
2923679 USARMY M 11/3/1989 MYBL 2913665 30 0 401906 740226 SALTZMANAVENUE MYERS..GREGO~
2923680 USARMY M 11/3/1989 MYBL 2913665 30 0 401906 740226 SALTZMANAVENUE MYERS,GREGOZ
2923690 BERWEILERDENNIS D 11/2/1989 PICK 2913689 69 15 401813 740253 ORCHARDSTREET PRIMOST.ALLEN
2924138 E~ONCOMPANYUSA M 1/11/1990 KULL 2913637 40 0 401933 740240 BRANCHAVNUE KUELANTHONY--
2924139 EXXONCOMPANYUSA M 1/11/1990 KULL 2913637 40 0 401933 740240 BRANCHAVNUE KULLANTHONY
2924140 EXXONCOMPANYUSA M 1/11/1990 KULL 2913637 40 0 401933 740240 BRANCHAVNUE KULLANTHONY
2924141 EXXONCOMPANYUSA M 1/11/1990 KULL 2913637 40 0 401933 740240 BRANCHAVNUE KULL~.ANTHONY
2924639 USARMY M 4/27/1990 MYBL 2913665 30 0 401906 740226 176RIVERSIDEDRIVE MYERS.GREGO
2924640 USARMY M 4/27/1990 MYBL 2913665 30 0 401906 740226 176RIVERSIDEDRIVE MYERS.GREGQ
2924953 SHELLOILCORP. M 6/27/1990 ~AVL 2914447 10 0 401853 740200 P.O.BOX1703 KAVLUNAS,MIC
2924954 SHELLOILCORP. M 6/27/1990 AVL 2911447 10 0 401853 740200 P.O.BOX1703 KAVLUNAS.MICH~
2924955 SHELLOILCORP. M 6/27/1990 ~AVL 2914447 10 0 101853 740200 P.O.BOX1703 KAVLUNAS.MICH
2924956 SHELLOILCORP. M 6/27/1990 AVL 2914447 10 0 401853 740200 P.O.BOX1703 KAVLUNAS.MICH
2925357 CORTELYOU M 10/12/1990 ~/IES 2913693 20 0 401839 740213 HIGHTEC ECCLESTON.RN
2925453 CONCURRENTCOMPUTER M 11/7/1990 ~MPI 2914454 15 0 401906 740119 2CRESCENTPLACE KURZYNOWSKI,~
2925454 CONCURRENTCOMPUTER M 11/7/1990 EMPI 2914454 15 0 401906 740119 2CRESCENTPLACE KURZYNOWSKI.I’
2925455 CONCURRENTCOMPUTER M 11/7/1990 ~MPI 2914454 15 0 401906 740119 2CRESCENTPLACE KURZYNOWSKI.14
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Table 6-3
Well Search Summary

M-12 Landfill Site
Fort Monmouth, New Jersey

2925456 CONCURRENTCOMPUTER M 11/7/1990 EMPI 2914454 15 0 101906 740119 2CRESCENTPLACE KURZYNOWSKI.
2925457 CONCURRENTCOMPUTER M 11/7/1990 IMPI 2914454 15 0 401906 740119 2CRESCENTPLACE KURZYNOWSKI.
2926704 KODAMA,MRS.H. D 6/8/1991 ~AYE 2913653 230 15 401920 740253 83SUNNYBROOKDRIVE POPPE.GARY
2926926 U.S.ARMYFORTMONMO M 9/24/1991 ABA 2914444 20 0 401906 740200 BLDG167 HITZELBERGER
2926926 U.S.ARMYFORTMONMO M 9/24/1991 ABA 2914444 20 0 401906 740200 BLDG167 HITZELBERGER
2926927 U.S.ARMYFORTMONMO M 9/24/1991 ABA 2914444 20 0 401906 740200 BLDG167 HITZELBERGER
2926929 U.S.ARMYFORTMONMO M 9/24/1991 ABA 2914444 20 0 401906 740200 BLDG167 HITZELBERGER
2926930 U.S.ARMYFORTMONMO M 9/24/1991 ABA 2914444 20 0 401906 740200 BLDG167 HITZELBERGER
2926931 U.S.ARMYFORTMONMO M 9/24/1991 ABA 2914444 20 0 401906 740200 BLDG167 HITZELBERGER
2926936 U.S.ARMYFORTMONMO M 9/25/1991 ABA 2914441 20 0 401920 740200 BLDG167 HITZELBERGER
2926939 U.S.ARMYFORTMONMO M 9/25/1991 ABA 2914441 20 0 401920 740200 BLDG167 HITZELBERGER
2926940 U.S.ARMYFORTMONMO M 9/25/1991 ABA 2914444 20 0 401906 740200 BLDG167 HITZELBERGER
2926941 U.S.ARMYFORTMONMO M 9/25/1991 ABA 2914444 20 0 401906 740200 BLDG167 HITZELBERGER
2926942 U.S.ARMYFORTMONMO M 9/25/1991 TABA 2914444 20 0 401906 740200 BLDG167 HITZELBERGERI
2927072 EXXONCO.USA M 10/24/1991 LUTZ 2913637 25 0 401933 740240 BRANCHAVNUE LAURAMARK
2927073 EXXONCO.USA M 10/24/1991 LUTZ 2913637 25 0 401933 740240 BRANCHAVNUE LAURAMARK
2928031 USARMY E 5/14/1992 TABA 2914444 20 25 401906 740200 EVANSAREABLDG SHINN.WILLIAM
2928144 EX~<ONCO.USA E 6/4/1992 LUTZ 2913637 20 25 401933 740240 SYCAMORE&BRANCH WESTOVERTI~
2928648 HENDERSONDEVELOPMEN M 8/27/1992 GRAH 2914711 20 0 401800 740200 ROUTE36 VOGT.JOHN
2928649 HENDERSONDEVELOPMEN M 8/27/1992 GRAH 2914711 20 0 401800 740200 ROUTE36 VOGT.JOHN
2928650 BENDERSONDEVELOPMEN M 8/27/1992 GR~~H 2914711 20 0 401800 740200 ROUTE36 VOGT.JOHN
2928651 HENDERSONDEVELOPMEN M 8/27/1992 GRAH 2914711 20 0 401800 740200 ROUTE36 VOGT?JOHN
2928652 HENDERSONDEVELOPMEN M 8/27/1992 GRAH 2914711 20 0 401800 740200 ROUTE36 VOGT.JOHN
2928653 HENDERSONDEVELOPMEN M 8/27/1992 GRAH 2914711 20 0 401800 740200 ROUTE36 VOGT.JOHN
2928654 HENDERSONDEVELOPMEN M 8/27/1992 GRAH 2914711 20 0 401800 740200 ROUTE36 VOGT,JOHN
2928669 HENDERSONDEVELOPMEN M 8/27/1992 GRAH 2914711 20 0 401800 740200 ROUTE36 VOGT.JOHN
2928670 HENDERSONDEVELOPMEN M 8/27/1992 GRAH 2914711 20 0 401800 740200 ROUTE36 VOGT.JOHN
2928671 HENDERSONDEVELOPMEN M 8/27/1992 GRAH 2914711 20 0 401800 740200 ROUTE36 VOGT.JOHN
2928907 U.S.ARMYFORTMONMO M 10/13/1992 TABA 2914444 20 0 401906 740200 BLDG167 HITZELBERGER
2928925 U.S.ARMYFORTMONMO M 9/24/1991 ABA 2914444 20 0 401906 740200 BLDG167 HITZELBERGER
2928992 U.S.ARMY M 10/27/1992 OARS 2914441 20 0 401920 740200 513MOTORPOOL BRITTON.CLAU[~
2928993 U.S.ARMY M 10/27/1992 GARS 2914441 20 0 401920 740200 513MOTORPOOL BRITTON.CLAU[1
2928994 U.S.ARMY M 10/27/1992 GARS 2914441 20 0 401920 740200 513MOTORPOOL BRITTON.CLAU[
2928995 U.S.ARMY M 10/27/1992 GARS 2914441 20 0 401920 740200 513MOTORPOOL BRITTON.CLAU[I
2929422 DAVIS,G.R.MR.& M 3/23/1993 COLN 2913923 100 10 401800 740253 ... VANBRUNT.DA~
2929627 GETTYPETROLEUMCORP M 5/4/1993 TYRE 2913681 15 0 401839 740319 86DOREMUSAVENUE BECK.MICHAEL
2929628 GETTYPETROLEUMCORP M 5/4/1993 TYRE 2913681 15 0 401839 740319 157BROADSTREET BECK.MICHAEL
2929629 GETTYPETROLEUMCORP M 5/4/1993 TYPE 2913681 15 0 401839 740319 157BROADSTREET BECK.MICHAEL
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2929739 USARMY-FT.MONMOU M 6/3/1993 DRCT 2914442 20 0 401920 740146 BLDG108 HESSE.ROBER
2929740 USARMY-FT.MONMOU M 6/3/1993 DRCT 2914442 20 0 401920 740146 BLDG108 HESSE,ROBER
2929741 USARMY-FT.MONMOU M 6/3/1993 DRCT 2914442 20 0 401920 740146 BLDG108 HESSE.ROBER
2930388 MASON,CARL G 11/1/1993 PARE 2913683 20 10 401839 740253 126S.PEMBERTONAVENUE PARENT,GARY
2930957 USARMYFORTMONMOU M 4/5/1994 TYPE 2914444 15 0 401906 740200 ... BECK.MICHAEL
2930961 USARMYFORTMONMOU M 4/5/1994 TYRE 2913667 15 0 401853 740240 ... BECK.MICHAEL
2930962 USARMYFORTMONMOU M 4/5/1994 TYPE 2914444 15 0 401906 740200 ... BECK.MICHAEL
2930963 USARMYFORTMONMOU M 4/5/1994 TYPE 2914444 15 0 401906 740200 ... BECK.MICHAEL
2930964 USARMYFORTMONMOU M 4/5/1994 TYPE 2914444 15 0 401906 740200 ... BECK.MICHAEL
2930965 USARMYFORTMONMOU M 4/5/1994 TYPE 2913655 15 0 401906 740306 ... BECK.MICHAELII
2930966 USARMYFORTMONMOU M 4/5/1994 TYPE 2913658 15 0 401906 740253 ... BECK.MICHAEL~
2930967 USARMYFORTMONMOU M 4/5/1994 TYPE 2913656 15 0 401906 740253 ... BECK.MICHAEL
2930968 USARMYFORTMONMOU M 4/5/1994 TYPE 2913658 15 0 401906 740253 ... BECK.MICHAEL
2930973 USARMYFORTMONMOU M 4/5/1994 TYPE 2913664 15 U 401906 740240 ... BECK.MICHAEL
2930974 USARMYFORTMONMOU M 4/5/1994 TYPE 2913664 15 0 401906 740240 ... BECK.MICHAEL)
2930975 USARMYFORTMONMOU M 4/5/1994 TYPE 2913661 15 0 401920 740240 ... BECK.MICHAEL.
2930976 USARMYFORTMONMOU M 4/5/1994 TYPE 2913861 15 0 401920 740240 ... BECK.MICHAEL
2930979 USARMYFORTMONMOU M 4/5/1994 TYPE 2913656 15 0 401906 740253 ... BECK.MICHAEL)
2930980 USARMYFORTMONM M 4/5/1994 TYPE 2913664 15 0 401906 740240 ... BECK.MICHAEL
2931158 SHELLOILCOMPANY M 5/4/1994 KAVL 2914447 25 0 401853 740200 1MAINSTREET KAVLUNAS,M1C
2931159 SHELLOILCOMPANY M 5/4/1994 KAVL 2914447 25 0 401853 740200 1MAINSTREET KAVLUNAS,MICF)~
2931552 MURPHY,HENRY&JOYC G 6/30/1994 PARE 2914449 30 10 401853 740133 34WELFHILLAVENUE PARENT,GAPY
2931772 USARMYFORTMONMOUT M 8/3/1994 TYPE 2913664 15 0 401906 740240 SELFM-PW-EV BECK.MICHAELI
2931773 USARMYFORTMONMOUT M 8/3/1994 TYPE 2913664 15 0 401906 740240 SELFM-PW-EV BECK.MICHAELI
2931774 USARMYFORTMONMOUT M 8/3/1994 TYPE 2913664 15 0 401906 740240 SELFM-PW-EV BECK.MICHAELI
2931775 USARMYFORTMONMOUT M 8/3/1994 TYPE 2913664 15 0 401906 740240 SELFM-FW-EV BECK.MICHAELI
2931780 USARMYFORTMONMOUT M 8/3/1994 TYPE 2913656 15 0 401906 740253 SELFM-PW-EV BECK.MICHAELI
2931781 USARMYFORTMONMOUT M 8/3/1994 TYPE 2913656 15 0 401906 740253 SELFM-F’VV-EV BECK.MICHAEL
2931782 USARMYFORTMONMOUT M 8/3/1994 TYPE 2913656 15 0 401906 740253 SELFM-FW-EV BECK.MICHAELI
2931784 USARMYFORTMONMOUT M 8/3/1994 TYPE 2913654 15 0 401906 740319 SELFM-P~N-EV BECK.MICHAELI
2931785 USARMYFORTMONMOUT M 8/3/1994 TYPE 2913655 15 0 401906 740306 SELFM-PW-EV BECK.MICHAELI
2932189 USARMYENGINEERSDI B 10/4/1994 GEOP 2913655 30 U 401906 740306 SHEPILL&MESSINGEAVES KURZYNOWSKI,
2932190 USARMYENGINEERSDI B 10/4/1994 GEOR 2913655 30 0 401906 740306 SHERILL&MESSINGEAVES KURZYNOWSKL;
2932191 USARMYENGINEERSDI B 10/4/1994 GEOP 2913655 30 0 401906 740306 SHEPILL&MESSINGEPAVESKUPZYNOWSKI.~
2932192 USARMYENGINEERSDI B 10/4/1994 GEOR 2913655 30 0 401906 740306 SHERILL&MESSINOERAVEKURZYNOWSKLj
2932560 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913656 25 0 401906 740253 BLDF167 BURGERJR.,S~
2932561 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913656 25 0 101906 740253 BLDF167 REEVE,WELLIN(
2932562 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913656 25 0 401906 740253 BLDF167 REEVE,WELLIN(
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2932563 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913656 25 0 401906 740253 BLDF167 PEEVE,WELLIN(
2932565 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913656 25 0 401906 740253 BLDF167 PEEVE,WELLIN(
2932566 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913656 25 0 401906 740253 BLDF167 PEEVE,WELLIN(;
2932567 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913656 25 0 401906 740253 BLDF167 PEEVE,WELLIN~
2932567 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913656 25 U 401906 740253 BLDF167 PEEVE.WELLIN~
2932568 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913655 25 0 401906 740306 BLDF167 BURGERJR.,S
2932569 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913655 25 0 401906 740306 BLDF167 BURGERJR.S~
2932570 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913655 25 fI 401906 740306 BLDF1G7 REEVE,WELLIN~
2932571 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913655 25 0 401906 740306 BLDF1G7 BURGERJR.,Si
2932572 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913655 25 0 401906 740306 BLDF167 BURGERJR.,
2932573 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913655 25 0 401906 740306 BLDF167 BURGERJR.
2932574 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913655 25 0 401906 740306 BLDF167 BURGERJR.S~
2932575 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913655 25 0 401906 740306 BLDF167 BURGERJR.S~
2932576 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913668 25 0 401853 740226 BLDF1G7 BURGERJR.S’
2932577 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913668 25 0 401853 740226 BLDF167 BURGERJR.S~
2932578 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913668 25 0 401853 740226 BLDF167 BURGERJR.S~
2932579 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913668 25 0 401853 740226 BLDF167 BURGERJR.S~
2932580 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913668 25 0 401853 740226 BLDF167 REEVE.WELLIN~
2932581 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913668 25 0 401853 740226 BLDF167 BURGERJR.S
2932582 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913668 25 0 401853 740226 BLDF167 PEEVE.WELLINw
2932583 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913668 25 0 401853 740226 BLDF167 REEVE.WELLIN~
2932584 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913681 25 0 401839 740319 BLDF167 PEEVE,WELLIN~
2932585 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913681 25 0 401839 740319 BEDF167 REEVE.WELLIN~
2932586 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913681 25 0 401839 740319 BLDF167 REEVE,WELLIN~
2932587 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913681 25 0 401839 740319 BLDF167 BURGERJR..5(
2932588 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913681 25 0 401839 740319 BLDF167 BURGERJR..S~
2932589 U.S.ARMY(DIRECTOR M 11/29/1994 ANDE 2913681 25 0 401839 740319 BLDF167 BURGERJR..Sf
2932743 UNITEDSTATESGOVERN B 1/20/1995 UNIT 2913656 50 0 401906 740253 FORTHMONMOUTHARMY JESTERJOSER
2933754 USARMY-FORTMONMO M 7/19/1995 PARE 2914444 20 0 401906 740200 BLDG1122 PARENT,GARYf
2933755 USARMY-FORTMONMO M 7/19/1995 PARE 2914444 20 0 401906 740200 FT.MONMOUTH PARENT.GARY
2933769 EATONTOWNBOROUGHOF M 7/19/1995 PARE 2913659 20 0 401853 740253 2OLEWISSTREET PARENT.GARY~
2933770 EATONTOWNBOROUGHOF M 7/19/1995 PARE 2913659 20 0 401853 740253 2OLEWISSTPEET PARENT.GARY
2933771 EATONTOWNBOROUGHOF M 7/19/1995 PARE 2913659 20 0 401853 740253 21LEWISSTREET PARENT,GAPY~
2933772 EATONTOWNBOROUGHOF M 7/19/1995 PARE 2913659 20 0 401853 740253 21LEWISSTREET PARENT,GARY
2933773 EATONTOWNBOROUGHOF M 7/19/1995 PARE 2913659 20 0 401853 740253 21LEWISSTREET PARENT,GARYf
2933989 USARMY-FT.MONMOU M 8/18/1995 PARE 2913661 20 0 401920 740240 BLDG.1G7DEHENV. PARENT.GARY
2934248 GETTYPETROLEUMCORP M 9/28/1995 AQUI 2913684 25 0 401826 740319 157BROADST. MALACK.GERAL~
2934249 GETTYPETROLEUMCORP M 9/28/1995 AQUI 2913684 25 0 401826 740319 157BROADST. MALACK.GERALf
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2934250 GETTYPETROLEUMCORP M 9/28/1995 AQUI 2913684 25 0 401826 740319 157BROADST. MALACK.GERAL
2934251 GETTYPETROLEUMCORP M 9/28/1995 AQUI 2913684 25 0 401826 740319 157BROADST. MALACK.GERAL
2934252 GETTYPETROLEUMCORP M 9/28/1995 AQUI 2913684 25 0 401826 740319 157BROADST. MALACK.GERAL
2934702 USARMYFORTMONMOUT B 12/15/1995 TRAC 2914442 40 0 401920 740146 BLDG286ROOM012AMSEL KIRK.CALVIN
2934857 USARMYFORTMONMOUT B 2/8/1996 KIRK 2914442 50 0 401920 740146 BLDG286.PM012.AMSEL KIRK.CALVIN
2935312 U.S.ARMY M 5/1/1996 GRAH 2913657 50 0 401853 740319 COOPEGIDOPPD. VOGT.JOHN
2935313 U.S.ARMY M 5/1/1996 GRAH 2913657 50 0 401853 740319 COOPEGIDORRD. VOGT.JOHN
2935314 U.S.ARMY M 5/1/1996 GRAH 2913657 50 0 401853 740319 000PEGIDOPPD VOGT.JOHN
2935314 U.S.ARMY M 5/1/1996 GRAH 2913657 50 0 401853 740319 COOREGIDORPD. VOGT.JOHN
2935585 OETTYPETROLEUMCORP M 6/19/1996 PARE 2913684 20 0 401826 740319 157BROADST. PARENT.GARY.
2935585 GETTYPETROLEUMCORP M 6/19/1996 PARE 2913684 20 0 401826 740319 157BROADST. PARENT,GARY.
2935731 OAKHURSTSERVICECEN M 7/17/1996 LUTZ 2914484 25 0 401826 740119 POOSEVELTAVE. TABORPICHAR~
2935731 OAKHURSTSERVICECEN M 7/17/1996 LUTZ 2914484 25 0 401826 740119 POOSEVELTAVE. TABORPICHAFI
2935732 OAKHURSTSERVICECEN M 7/17/1996 LUTZ 2914484 25 0 401826 740118 ROOSEVELTAVE. TABORPICHAF
2935931 ALLIEDSIGNAL/BENDIX E 8/29/1996 HAND 2913688 35 4 401813 740306 118HIGHWAY35 KOVELESKY.ST~
2936995 AMERCOMENGCORP B 5/27/1997 LIPP 2914484 40 U 401826 740119 PT36 W000INGTON,
2937223 SCAVONE,MARJORIE D 7/7/1997 RAYS 2913931 160 12 401800 740240 80REYNOLDSDR PETERS.RAY
2937602 ALLIEDSIGNAL/BENDIX E 9/11/1997 HAND 2913688 35 8 401813 740306 118HIGHWAY35 KOVELESKY,ST?
2937603 ALLIEDSIGNAL/BENDIX E 9/11/1997 HAND 2913688 35 6 401813 740306 118HIGHWAY35 KOVELESKY.STt
2937604 ALLIEDSIGNAL/BENDIX E 9/11/1997 HAND 2913688 35 8 401813 740306 118HIGHWAY35 KOVELESKY.ST;
2937605 ALLIEDSIGNAL/BENDIX E 9/11/1997 HAND 2913688 35 8 401813 740306 118HIGHWAY35 KOVESLESKY,S~
2937606 ALLIEDSIGNAL/BENDIX E 9/11/1997 HAND 2913688 35 8 401813 740306 118HIGHWAY35 KOVESLESKY.S~
2937737 UNITEDSTATESARMY V 10/8/1997 PARE 2913657 25 0 401853 740319 PT.35 GRANESE.MIKE:.
2937738 UNITEDSTATESARMY V 10/8/1997 PARE 2913657 25 0 401853 740319 PT.35 GRANESE.MIKEI
2937739 UNITEDSTATESARMY V 10/8/1997 PARE 2913657 25 0 401853 740319 PT.35 GRANESE.MIKE
2937740 UNITEDSTATESARMY V 10/8/1997 PARE 2913657 25 0 401853 740319 PT.35 GRANESE.MIKEI
2937867 TUNGRIAN,BOB&LISA 1 11/13/1997 RPMI 2913932 50 10 401800 740226 6STIRRUPEN. MAYERCHRIS
2937878 WATERSEDGETOWNHOM G 11/14/1997 MCCP 2914447 120 35 401853 740200 4OCEANPOPTAVE. VANDUSON.AL~
2938172 BURNS,SUZANNE M 2/11/1998 PARE 2913695 30 0 401826 740226 1281EATONTOWNBLVD.
2938320 MONMOUTHGRACEU.M. D 3/13/1998 AQUA 2913923 100 16 401800 740253 REYNOLDSDRIVE
2939550 USARMY-FT.MONMOU H 10/21/1998 STOT 2913695 300 0 401826 740226 SELSM-EH-MCBLDG.2700
2939826 GETTYPROPERTIESCOR M 1/7/1999 AQUI 2913681 20 U 401839 740319 157BROADST ...

Notes:
Source: State of New Jersey Department of Environmental Protection - Well Permitting and Regulations Section of the Bureau of Water Allocation, Trenton, NJ. 
Search date: 18 January 2001.
Well search was performed for a 1-mile radius surrounding the center point of the M-2 Landfill, U.S. Army Garrison Fort Monmouth, Fort Monmouth, New Jersey.
M-12 Location: latitude = North 400 18' 46",  longitude = West 740 02' 21".
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Well Use Codes
A - Unknown/Well Record Use Only
B - Boring
C - Commercial
D - Domestic (Potable)
E - Recovery/Decontamination Pollution Control/Leachate with Pump Capacity
F - Fire
G - Irrigation
H - Heat Pump/Geothermal (Return Well)
I - Industrial
J - Injection
K - Inclinometer
L - Livestock
M - Monitoring Well (Observation)
N - Public Non Community
O - Oil/Gas Exploration
P - Public Supply
Q - Recharge
R - Replacement (Replacement Codes: 1 - Domestic; 2 - Public Community, 5 - Irrigation)
S - Closed Loop
T - Test
U - Non Public (Supply)
V - Gas Vent
W - Dewatering
X - Agricultural/Horticultural/IrrigationWells
Y - Cathodic Protection
Z - Piezometer
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APPENDIX A 
 

Roy F. Weston, Inc. Site Investigation Report, December 1995 
Section 4.2.8 – Landfill 12 (M-12)
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Versar Current Condition Site Photographs
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Boring Logs and Monitoring Well Construction Records
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APPENDIX D 
 

Chain-of-Custody Forms for Groundwater Samples and Laboratory Data Sheets
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Chain-of-Custody Forms for Soil Boring Samples and Laboratory Data Sheets 
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APPENDIX G 
 

Slug Test Analyses and Raw Data 



Waterloo Hydrogeologic, Inc.
180 Columbia St. Unit 1104

Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Slug test analysis

Project:

No:

Client:

M-12 RIR & RAWP

4936-118

Fort Monmouth

Location: Slug test: Test well:M-12 Landfill M12MW16 M12MW16

TJK, TJW

2/7/01 2/12/01

Analysis method: BOUWER & RICE Aquifer thickness:        100 

Evaluated by:
Evaluation date:

Test performed by:
Test date:

M12MW16

BOUWER & RICE

Time [min]
2620.815.610.45.20

h/
h0

Conductivity: 5.89×10^-1 [ft/d]



Waterloo Hydrogeologic, Inc.
180 Columbia St. Unit 1104

Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Slug test analysis

Project:

No:

Client:

M-12 RIR & RAWP

4936-118

Fort Monmouth

Location: Slug test: Test well:M-12 Landfill M12MW17 M12MW17

2/12/01 2/12/01

Analysis method: BOUWER & RICE Aquifer thickness:        100 

Evaluated by:
Evaluation date:

Test performed by:
Test date:

M12MW17

BOUWER & RICE

Time [s]
1411.28.45.62.8

h/
h0

1E+0

1E+1

Conductivity: 2.08×10^+2 [ft/d]



Waterloo Hydrogeologic, Inc.
180 Columbia St. Unit 1104

Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Slug test analysis

Project:

No:

Client:

M-12 RIR & RAWP

4936-118

Fort Monmouth

Location: Slug test: Test well:M-12 Landfill M12MW18 M12MW18

TJK, TJW

2/9/01

TJK

2/12/01

Analysis method: BOUWER & RICE Aquifer thickness:        100 

Evaluated by:
Evaluation date:

Test performed by:
Test date:

M12MW18

BOUWER & RICE

Time [min]
2620.815.610.45.20

h/
h0

1E+0

Conductivity: 1.20×10^+0 [ft/d]



Waterloo Hydrogeologic, Inc.
180 Columbia St. Unit 1104

Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Slug test analysis

Project:

No:

Client:

M-12 RIR & RAWP

4936-118

Fort Monmouth

Location: Slug test: Test well:M-12 Landfill M12MW19 M12MW19

TJK,TJW

2/9/01

TJK

2/12/01

Analysis method: BOUWER & RICE Aquifer thickness:        100 

Evaluated by:
Evaluation date:

Test performed by:
Test date:

M12MW19

BOUWER & RICE

Time [min]
1086420

h/
h0

1E-1

1E+0

1E+1

Conductivity: 4.07×10^+1 [ft/d]



Waterloo Hydrogeologic, Inc.
180 Columbia St. Unit 1104

Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Slug test analysis

Project:

No:

Client:

M-12 RIR & RAWP

4936-118

Fort Monmouth

Location: Slug test: Test well:M-12 Landfill M12MW20 M12MW20

TJK,TJW

2/9/01 2/12/01

Analysis method: BOUWER & RICE Aquifer thickness:        100 

Evaluated by:
Evaluation date:

Test performed by:
Test date:

M12MW20

BOUWER & RICE

Time [min]
1086420

h/
h0

1E-3

1E-2

1E-1

Conductivity: 2.35×10^+0 [ft/d]



Waterloo Hydrogeologic, Inc.
180 Columbia St. Unit 1104

Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Slug test analysis

Project:

No:

Client:

M-12 RIR & RAWP

4936-118

Fort Monmouth

Location: Slug test: Test well:M-12 Landfill M12MW21 M12MW21

TJK, TJW

2/9/01 2/12/01

Analysis method: BOUWER & RICE Aquifer thickness:        100 

Evaluated by:
Evaluation date:

Test performed by:
Test date:

M12MW21

BOUWER & RICE

Time [min]
1086420

h/
h0

1E+1

Conductivity: 3.69×10^+0 [ft/d]



Waterloo Hydrogeologic, Inc.
180 Columbia St. Unit 1104

Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Slug test analysis

Project:

No:

Client:

M-12 RIR & RAWP

4936-118

Fort Monmouth

Location: Slug test: Test well:M-12 Landfill M12MW22 M12MW22

TJK, TJW

2/9/01 2/12/01

Analysis method: BOUWER & RICE Aquifer thickness:        100 

Evaluated by:
Evaluation date:

Test performed by:
Test date:

M12MW22

BOUWER & RICE

Time [min]
2419.214.49.64.8

h/
h0

1E+0

Conductivity: 7.96×10^-1 [ft/d]



Waterloo Hydrogeologic, Inc.
180 Columbia St. Unit 1104

Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Slug test analysis

Project:

No:

Client:

M-12 RIR & RAWP

4936-118

Fort Monmouth

Location: Slug test: Test well:M-12 Landfill M12MW23 M12MW23

TJK, TJW

2/12/01 2/12/01

Analysis method: BOUWER & RICE Aquifer thickness:        100 

Evaluated by:
Evaluation date:

Test performed by:
Test date:

M12MW23

BOUWER & RICE

Time [s]
97.25.43.61.80

h/
h0

1E+1

Conductivity: 9.78×10^+1 [ft/d]



Waterloo Hydrogeologic, Inc.
180 Columbia St. Unit 1104

Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Slug test analysis

Project:

No:

Client:

M-12 RIR & RAWP

4936-118

Fort Monmouth

Location: Slug test: Test well:M-12 Landfill M12MW24 M12MW24

TJK, TJW

2/9/01 2/12/01

Analysis method: BOUWER & RICE Aquifer thickness:        100 

Evaluated by:
Evaluation date:

Test performed by:
Test date:

M12MW24

BOUWER & RICE

Time [min]
1612.89.66.43.20

h/
h0

1E+0

Conductivity: 3.34×10^+0 [ft/d]



Waterloo Hydrogeologic, Inc.
180 Columbia St. Unit 1104

Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Slug test analysis

Project:

No:

Client:

M-12 RIR & RAWP

4936-118

Fort Monmouth

Location: Slug test: Test well:M-12 Landfill M12MW25 M12MW25

TJK, TJW

2/9/01 2/12/01

Analysis method: BOUWER & RICE Aquifer thickness:        100 

Evaluated by:
Evaluation date:

Test performed by:
Test date:

M12MW25

BOUWER & RICE

Time [min]
1086420

h/
h0

1E+1

Conductivity: 1.08×10^+1 [ft/d]



Waterloo Hydrogeologic, Inc.
180 Columbia St. Unit 1104

Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Slug test analysis

Project:

No:

Client:

M-12 RIR & RAWP

4936-118

Fort Monmouth

Location: Slug test: Test well:M-12 Landfill M12MW26 M12MW26

TJK, TJW

2/12/01 2/12/01

Analysis method: BOUWER & RICE Aquifer thickness:        100 

Evaluated by:
Evaluation date:

Test performed by:
Test date:

M12MW26

BOUWER & RICE

Time [min]
1612.89.66.43.20

h/
h0

1E+0

Conductivity: 8.99×10^-2 [ft/d]
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        SE1000C
  Environmental Logger
      02/08 09:43
 
  Unit# 00001  Test 10
 
Setups:       INPUT  1
------------  ---------
Type          Level (F)
Mode          TOC      
I.D.          05010    
 
Reference        2.540
Linearity        0.000
Scale factor    10.000
Offset          -0.030
Delay mSEC      50.000
 
Step 0  02/07 15:10:48
 
Elapsed Time  INPUT  1
------------  ---------
   0.0000        6.335
   0.0033        7.509
   0.0066        4.980
   0.0100        6.057
   0.0133        6.572
   0.0166        6.070
   0.0200        4.977
   0.0233        5.302
   0.0266        5.773
   0.0300        5.732
   0.0333        5.662
   0.0366        5.656
   0.0400        5.650
   0.0433        5.646
   0.0466        5.637
   0.0500        5.634
   0.0533        5.627
   0.0566        5.602
   0.0600        5.602
   0.0633        5.602
   0.0666        5.602
   0.0700        5.599
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   0.0733        5.596
   0.0766        5.586
   0.0800        5.586
   0.0833        5.586
   0.0866        5.583
   0.0900        5.580
   0.0933        5.577
   0.0966        5.577
   0.1000        5.580
   0.1033        5.571
   0.1066        5.567
   0.1100        5.567
   0.1133        5.561
   0.1166        5.561
   0.1200        5.561
   0.1233        5.558
   0.1266        5.558
   0.1300        5.555
   0.1333        5.555
   0.1366        5.552
   0.1400        5.552
   0.1433        5.552
   0.1466        5.549
   0.1500        5.549
   0.1533        5.545
   0.1566        5.545
   0.1600        5.542
   0.1633        5.539
   0.1666        5.539
   0.1700        5.536
   0.1733        5.536
   0.1766        5.533
   0.1800        5.533
   0.1833        5.530
   0.1866        5.530
   0.1900        5.526
   0.1933        5.526
   0.1966        5.526
   0.2000        5.523
   0.2033        5.523
   0.2066        5.523
   0.2100        5.520
   0.2133        5.520
   0.2166        5.517
   0.2200        5.517
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   0.2233        5.514
   0.2266        5.511
   0.2300        5.511
   0.2333        5.511
   0.2366        5.508
   0.2400        5.508
   0.2433        5.508
   0.2466        5.504
   0.2500        5.504
   0.2533        5.501
   0.2566        5.501
   0.2600        5.501
   0.2633        5.498
   0.2666        5.498
   0.2700        5.495
   0.2733        5.495
   0.2766        5.495
   0.2800        5.492
   0.2833        5.492
   0.2866        5.489
   0.2900        5.489
   0.2933        5.489
   0.2966        5.485
   0.3000        5.485
   0.3033        5.485
   0.3066        5.482
   0.3100        5.482
   0.3133        5.479
   0.3166        5.479
   0.3200        5.479
   0.3233        5.476
   0.3266        5.476
   0.3300        5.473
   0.3333        5.473
   0.3500        5.466
   0.3666        5.460
   0.3833        5.454
   0.4000        5.448
   0.4166        5.441
   0.4333        5.435
   0.4500        5.432
   0.4666        5.425
   0.4833        5.419
   0.5000        5.413
   0.5166        5.407
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   0.5333        5.400
   0.5500        5.394
   0.5666        5.391
   0.5833        5.384
   0.6000        5.378
   0.6166        5.375
   0.6333        5.369
   0.6500        5.362
   0.6666        5.356
   0.6833        5.353
   0.7000        5.347
   0.7166        5.343
   0.7333        5.337
   0.7500        5.331
   0.7666        5.328
   0.7833        5.321
   0.8000        5.318
   0.8166        5.312
   0.8333        5.309
   0.8500        5.302
   0.8666        5.299
   0.8833        5.293
   0.9000        5.290
   0.9166        5.283
   0.9333        5.280
   0.9500        5.274
   0.9666        5.271
   0.9833        5.264
   1.0000        5.261
   1.2000        5.192
   1.4000        5.141
   1.6000        5.094
   1.8000        5.047
   2.0000        5.002
   2.2000        4.961
   2.4000        4.917
   2.6000        4.879
   2.8000        4.841
   3.0000        4.803
   3.2000        4.769
   3.4000        4.734
   3.6000        4.699
   3.8000        4.668
   4.0000        4.636
   4.2000        4.601
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   4.4000        4.573
   4.6000        4.545
   4.8000        4.516
   5.0000        4.488
   5.2000        4.459
   5.4000        4.434
   5.6000        4.406
   5.8000        4.380
   6.0000        4.355
   6.2000        4.333
   6.4000        4.311
   6.6000        4.286
   6.8000        4.264
   7.0000        4.241
   7.2000        4.219
   7.4000        4.197
   7.6000        4.178
   7.8000        4.156
   8.0000        4.137
   8.2000        4.118
   8.4000        4.099
   8.6000        4.080
   8.8000        4.061
   9.0000        4.043
   9.2000        4.027
   9.4000        4.008
   9.6000        3.992
   9.8000        3.976
  10.0000        3.960
  12.0000        3.815
  14.0000        3.692
  16.0000        3.588
  18.0000        3.499
  20.0000        3.424
  22.0000        3.364
  24.0000        3.310
  26.0000        3.269
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        SE1000C
  Environmental Logger
      02/08 09:41
 
  Unit# 00001  Test 9
 
Setups:       INPUT  1
------------  ---------
Type          Level (F)
Mode          TOC      
I.D.          05010    
 
Reference        3.360
Linearity        0.000
Scale factor    10.000
Offset          -0.030
Delay mSEC      50.000
 
Step 0  02/07 14:26:48
 
Elapsed Time  INPUT  1
------------  ---------
   0.0000        3.240
   0.0033        5.724
   0.0066        9.324
   0.0100        9.548
   0.0133        7.322
   0.0166        4.471
   0.0200        6.283
   0.0233        6.672
   0.0266        6.040
   0.0300        6.018
   0.0333        6.198
   0.0366        6.106
   0.0400        6.072
   0.0433        6.078
   0.0466        6.069
   0.0500        6.056
   0.0533        6.040
   0.0566        6.043
   0.0600        6.028
   0.0633        6.012
   0.0666        6.002
   0.0700        6.005
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   0.0733        6.015
   0.0766        5.999
   0.0800        5.983
   0.0833        5.974
   0.0866        5.977
   0.0900        5.964
   0.0933        5.955
   0.0966        5.949
   0.1000        5.952
   0.1033        5.945
   0.1066        5.939
   0.1100        5.936
   0.1133        5.933
   0.1166        5.926
   0.1200        5.923
   0.1233        5.920
   0.1266        5.917
   0.1300        5.911
   0.1333        5.908
   0.1366        5.901
   0.1400        5.898
   0.1433        5.892
   0.1466        5.889
   0.1500        5.885
   0.1533        5.879
   0.1566        5.876
   0.1600        5.870
   0.1633        5.866
   0.1666        5.860
   0.1700        5.857
   0.1733        5.851
   0.1766        5.848
   0.1800        5.841
   0.1833        5.838
   0.1866        5.832
   0.1900        5.829
   0.1933        5.825
   0.1966        5.819
   0.2000        5.816
   0.2033        5.810
   0.2066        5.807
   0.2100        5.800
   0.2133        5.797
   0.2166        5.794
   0.2200        5.788
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   0.2233        5.781
   0.2266        5.778
   0.2300        5.772
   0.2333        5.769
   0.2366        5.765
   0.2400        5.759
   0.2433        5.756
   0.2466        5.753
   0.2500        5.747
   0.2533        5.743
   0.2566        5.740
   0.2600        5.734
   0.2633        5.731
   0.2666        5.724
   0.2700        5.721
   0.2733        5.715
   0.2766        5.712
   0.2800        5.709
   0.2833        5.702
   0.2866        5.699
   0.2900        5.693
   0.2933        5.690
   0.2966        5.687
   0.3000        5.680
   0.3033        5.677
   0.3066        5.674
   0.3100        5.671
   0.3133        5.664
   0.3166        5.661
   0.3200        5.658
   0.3233        5.652
   0.3266        5.649
   0.3300        5.645
   0.3333        5.642
   0.3500        5.620
   0.3666        5.598
   0.3833        5.576
   0.4000        5.557
   0.4166        5.535
   0.4333        5.516
   0.4500        5.497
   0.4666        5.478
   0.4833        5.459
   0.5000        5.440
   0.5166        5.424
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   0.5333        5.406
   0.5500        5.390
   0.5666        5.371
   0.5833        5.355
   0.6000        5.339
   0.6166        5.323
   0.6333        5.304
   0.6500        5.289
   0.6666        5.273
   0.6833        5.260
   0.7000        5.245
   0.7166        5.229
   0.7333        5.213
   0.7500        5.200
   0.7666        5.185
   0.7833        5.172
   0.8000        5.159
   0.8166        5.143
   0.8333        5.131
   0.8500        5.118
   0.8666        5.106
   0.8833        5.093
   0.9000        5.080
   0.9166        5.068
   0.9333        5.055
   0.9500        5.042
   0.9666        5.030
   0.9833        5.020
   1.0000        5.008
   1.2000        4.840
   1.4000        4.724
   1.6000        4.619
   1.8000        4.528
   2.0000        4.443
   2.2000        4.367
   2.4000        4.297
   2.6000        4.234
   2.8000        4.177
   3.0000        4.127
   3.2000        4.079
   3.4000        4.035
   3.6000        3.994
   3.8000        3.956
   4.0000        3.922
   4.2000        3.893
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   4.4000        3.865
   4.6000        3.836
   4.8000        3.811
   5.0000        3.789
   5.2000        3.770
   5.4000        3.748
   5.6000        3.729
   5.8000        3.710
   6.0000        3.694
   6.2000        3.682
   6.4000        3.666
   6.6000        3.650
   6.8000        3.641
   7.0000        3.631
   7.2000        3.618
   7.4000        3.609
   7.6000        3.599
   7.8000        3.590
   8.0000        3.581
   8.2000        3.574
   8.4000        3.565
   8.6000        3.558
   8.8000        3.552
   9.0000        3.549
   9.2000        3.540
   9.4000        3.533
   9.6000        3.530
   9.8000        3.524
  10.0000        3.517
  12.0000        3.489
  14.0000        3.467
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        SE1000C
  Environmental Logger
      02/08 09:38
 
  Unit# 00001  Test 8
 
Setups:       INPUT  1
------------  ---------
Type          Level (F)
Mode          TOC      
I.D.          05010    
 
Reference        2.430
Linearity        0.000
Scale factor    10.000
Offset          -0.030
Delay mSEC      50.000
 
Step 0  02/07 13:40:49
 
Elapsed Time  INPUT  1
------------  ---------
   0.0000        3.670
   0.0033        5.227
   0.0066        5.628
   0.0100        5.599
   0.0133        5.596
   0.0166        5.593
   0.0200        5.571
   0.0233        5.568
   0.0266        5.574
   0.0300        5.584
   0.0333        5.565
   0.0366        5.558
   0.0400        5.546
   0.0433        5.543
   0.0466        5.546
   0.0500        5.543
   0.0533        5.539
   0.0566        5.530
   0.0600        5.530
   0.0633        5.533
   0.0666        5.536
   0.0700        5.530
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   0.0733        5.521
   0.0766        5.502
   0.0800        5.505
   0.0833        5.502
   0.0866        5.508
   0.0900        5.502
   0.0933        5.502
   0.0966        5.498
   0.1000        5.495
   0.1033        5.495
   0.1066        5.492
   0.1100        5.489
   0.1133        5.489
   0.1166        5.489
   0.1200        5.486
   0.1233        5.486
   0.1266        5.483
   0.1300        5.479
   0.1333        5.476
   0.1366        5.476
   0.1400        5.473
   0.1433        5.470
   0.1466        5.470
   0.1500        5.467
   0.1533        5.467
   0.1566        5.464
   0.1600        5.464
   0.1633        5.461
   0.1666        5.457
   0.1700        5.457
   0.1733        5.457
   0.1766        5.454
   0.1800        5.454
   0.1833        5.451
   0.1866        5.448
   0.1900        5.448
   0.1933        5.445
   0.1966        5.445
   0.2000        5.442
   0.2033        5.442
   0.2066        5.438
   0.2100        5.438
   0.2133        5.435
   0.2166        5.435
   0.2200        5.432
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   0.2233        5.429
   0.2266        5.432
   0.2300        5.429
   0.2333        5.426
   0.2366        5.423
   0.2400        5.423
   0.2433        5.423
   0.2466        5.420
   0.2500        5.416
   0.2533        5.416
   0.2566        5.413
   0.2600        5.413
   0.2633        5.410
   0.2666        5.410
   0.2700        5.410
   0.2733        5.407
   0.2766        5.404
   0.2800        5.404
   0.2833        5.401
   0.2866        5.401
   0.2900        5.401
   0.2933        5.397
   0.2966        5.397
   0.3000        5.394
   0.3033        5.394
   0.3066        5.394
   0.3100        5.391
   0.3133        5.388
   0.3166        5.388
   0.3200        5.388
   0.3233        5.385
   0.3266        5.385
   0.3300        5.382
   0.3333        5.382
   0.3500        5.372
   0.3666        5.366
   0.3833        5.360
   0.4000        5.350
   0.4166        5.344
   0.4333        5.334
   0.4500        5.328
   0.4666        5.322
   0.4833        5.315
   0.5000        5.309
   0.5166        5.300
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   0.5333        5.293
   0.5500        5.287
   0.5666        5.281
   0.5833        5.274
   0.6000        5.268
   0.6166        5.262
   0.6333        5.255
   0.6500        5.246
   0.6666        5.240
   0.6833        5.236
   0.7000        5.230
   0.7166        5.224
   0.7333        5.217
   0.7500        5.211
   0.7666        5.205
   0.7833        5.199
   0.8000        5.192
   0.8166        5.186
   0.8333        5.180
   0.8500        5.173
   0.8666        5.167
   0.8833        5.161
   0.9000        5.154
   0.9166        5.148
   0.9333        5.142
   0.9500        5.135
   0.9666        5.132
   0.9833        5.126
   1.0000        5.123
   1.2000        5.031
   1.4000        4.971
   1.6000        4.908
   1.8000        4.848
   2.0000        4.791
   2.2000        4.738
   2.4000        4.684
   2.6000        4.633
   2.8000        4.586
   3.0000        4.539
   3.2000        4.494
   3.4000        4.450
   3.6000        4.406
   3.8000        4.365
   4.0000        4.324
   4.2000        4.286
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   4.4000        4.248
   4.6000        4.210
   4.8000        4.176
   5.0000        4.141
   5.2000        4.106
   5.4000        4.074
   5.6000        4.043
   5.8000        4.008
   6.0000        3.980
   6.2000        3.948
   6.4000        3.920
   6.6000        3.895
   6.8000        3.866
   7.0000        3.841
   7.2000        3.816
   7.4000        3.787
   7.6000        3.762
   7.8000        3.740
   8.0000        3.718
   8.2000        3.692
   8.4000        3.670
   8.6000        3.648
   8.8000        3.626
   9.0000        3.607
   9.2000        3.585
   9.4000        3.566
   9.6000        3.547
   9.8000        3.525
  10.0000        3.509
  12.0000        3.345
  14.0000        3.216
  16.0000        3.111
  18.0000        3.029
  20.0000        2.957
  22.0000        2.903
  24.0000        2.856
  26.0000        2.821
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        SE1000C
  Environmental Logger
      02/08 09:35
 
  Unit# 00001  Test 7
 
Setups:       INPUT  1
------------  ---------
Type          Level (F)
Mode          TOC      
I.D.          05010    
 
Reference        9.490
Linearity        0.000
Scale factor    10.000
Offset          -0.030
Delay mSEC      50.000
 
Step 0  02/07 12:52:46
 
Elapsed Time  INPUT  1
------------  ---------
   0.0000       12.505
   0.0033       13.361
   0.0066       13.405
   0.0100       12.587
   0.0133       11.955
   0.0166       11.346
   0.0200       11.172
   0.0233       11.665
   0.0266       12.098
   0.0300       11.886
   0.0333       11.763
   0.0366       11.810
   0.0400       11.703
   0.0433       11.659
   0.0466       11.630
   0.0500       11.573
   0.0533       11.520
   0.0566       11.479
   0.0600       11.435
   0.0633       11.403
   0.0666       11.365
   0.0700       11.340
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   0.0733       11.308
   0.0766       11.267
   0.0800       11.229
   0.0833       11.210
   0.0866       11.176
   0.0900       11.150
   0.0933       11.122
   0.0966       11.100
   0.1000       11.071
   0.1033       11.049
   0.1066       11.027
   0.1100       11.005
   0.1133       10.970
   0.1166       10.964
   0.1200       10.933
   0.1233       10.914
   0.1266       10.891
   0.1300       10.866
   0.1333       10.850
   0.1366       10.828
   0.1400       10.809
   0.1433       10.790
   0.1466       10.768
   0.1500       10.749
   0.1533       10.734
   0.1566       10.715
   0.1600       10.699
   0.1633       10.677
   0.1666       10.664
   0.1700       10.642
   0.1733       10.629
   0.1766       10.610
   0.1800       10.595
   0.1833       10.573
   0.1866       10.557
   0.1900       10.541
   0.1933       10.525
   0.1966       10.509
   0.2000       10.497
   0.2033       10.478
   0.2066       10.468
   0.2100       10.449
   0.2133       10.437
   0.2166       10.424
   0.2200       10.408

                                       Page 2                                       



                                    M12mw19.txt                                     

   0.2233       10.396
   0.2266       10.383
   0.2300       10.367
   0.2333       10.355
   0.2366       10.342
   0.2400       10.329
   0.2433       10.317
   0.2466       10.304
   0.2500       10.292
   0.2533       10.282
   0.2566       10.269
   0.2600       10.257
   0.2633       10.244
   0.2666       10.232
   0.2700       10.222
   0.2733       10.213
   0.2766       10.200
   0.2800       10.187
   0.2833       10.178
   0.2866       10.168
   0.2900       10.156
   0.2933       10.146
   0.2966       10.137
   0.3000       10.124
   0.3033       10.115
   0.3066       10.105
   0.3100       10.096
   0.3133       10.086
   0.3166       10.074
   0.3200       10.067
   0.3233       10.058
   0.3266       10.048
   0.3300       10.039
   0.3333       10.029
   0.3500        9.982
   0.3666        9.941
   0.3833        9.900
   0.4000        9.862
   0.4166        9.831
   0.4333        9.799
   0.4500        9.771
   0.4666        9.745
   0.4833        9.717
   0.5000        9.698
   0.5166        9.676
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   0.5333        9.657
   0.5500        9.641
   0.5666        9.628
   0.5833        9.616
   0.6000        9.603
   0.6166        9.594
   0.6333        9.584
   0.6500        9.575
   0.6666        9.568
   0.6833        9.562
   0.7000        9.556
   0.7166        9.550
   0.7333        9.543
   0.7500        9.540
   0.7666        9.534
   0.7833        9.531
   0.8000        9.527
   0.8166        9.524
   0.8333        9.521
   0.8500        9.521
   0.8666        9.518
   0.8833        9.515
   0.9000        9.515
   0.9166        9.512
   0.9333        9.512
   0.9500        9.508
   0.9666        9.508
   0.9833        9.508
   1.0000        9.505
   1.2000        9.496
   1.4000        9.493
   1.6000        9.490
   1.8000        9.486
   2.0000        9.486
   2.2000        9.483
   2.4000        9.483
   2.6000        9.483
   2.8000        9.483
   3.0000        9.483
   3.2000        9.483
   3.4000        9.483
   3.6000        9.480
   3.8000        9.480
   4.0000        9.480
   4.2000        9.483
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   4.4000        9.480
   4.6000        9.480
   4.8000        9.483
   5.0000        9.480
   5.2000        9.480
   5.4000        9.480
   5.6000        9.480
   5.8000        9.480
   6.0000        9.480
   6.2000        9.480
   6.4000        9.480
   6.6000        9.477
   6.8000        9.480
   7.0000        9.477
   7.2000        9.477
   7.4000        9.477
   7.6000        9.480
   7.8000        9.480
   8.0000        9.477
   8.2000        9.480
   8.4000        9.480
   8.6000        9.480
   8.8000        9.480
   9.0000        9.480
   9.2000        9.480
   9.4000        9.480
   9.6000        9.480
   9.8000        9.480
  10.0000        9.480
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        SE1000C
  Environmental Logger
      02/08 09:30
 
  Unit# 00001  Test 5
 
Setups:       INPUT  1
------------  ---------
Type          Level (F)
Mode          TOC      
I.D.          05010    
 
Reference        6.910
Linearity        0.000
Scale factor    10.000
Offset          -0.030
Delay mSEC      50.000
 
Step 0  02/07 12:04:58
 
Elapsed Time  INPUT  1
------------  ---------
   0.0000        9.056
   0.0033       10.361
   0.0066       10.070
   0.0100        9.145
   0.0133        8.201
   0.0166        8.738
   0.0200        8.592
   0.0233        8.564
   0.0266        8.520
   0.0300        8.463
   0.0333        8.438
   0.0366        8.422
   0.0400        8.384
   0.0433        8.346
   0.0466        8.324
   0.0500        8.283
   0.0533        8.264
   0.0566        8.245
   0.0600        8.236
   0.0633        8.207
   0.0666        8.179
   0.0700        8.153
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   0.0733        8.144
   0.0766        8.125
   0.0800        8.109
   0.0833        8.078
   0.0866        8.075
   0.0900        8.056
   0.0933        8.037
   0.0966        8.018
   0.1000        8.011
   0.1033        7.992
   0.1066        7.980
   0.1100        7.964
   0.1133        7.955
   0.1166        7.939
   0.1200        7.926
   0.1233        7.914
   0.1266        7.904
   0.1300        7.891
   0.1333        7.882
   0.1366        7.866
   0.1400        7.860
   0.1433        7.847
   0.1466        7.838
   0.1500        7.828
   0.1533        7.819
   0.1566        7.806
   0.1600        7.797
   0.1633        7.787
   0.1666        7.778
   0.1700        7.765
   0.1733        7.759
   0.1766        7.749
   0.1800        7.740
   0.1833        7.730
   0.1866        7.721
   0.1900        7.711
   0.1933        7.705
   0.1966        7.696
   0.2000        7.686
   0.2033        7.680
   0.2066        7.670
   0.2100        7.661
   0.2133        7.655
   0.2166        7.648
   0.2200        7.639
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   0.2233        7.629
   0.2266        7.623
   0.2300        7.617
   0.2333        7.607
   0.2366        7.601
   0.2400        7.591
   0.2433        7.585
   0.2466        7.579
   0.2500        7.569
   0.2533        7.563
   0.2566        7.557
   0.2600        7.550
   0.2633        7.544
   0.2666        7.535
   0.2700        7.528
   0.2733        7.522
   0.2766        7.516
   0.2800        7.509
   0.2833        7.503
   0.2866        7.497
   0.2900        7.490
   0.2933        7.484
   0.2966        7.481
   0.3000        7.472
   0.3033        7.468
   0.3066        7.462
   0.3100        7.456
   0.3133        7.449
   0.3166        7.446
   0.3200        7.440
   0.3233        7.434
   0.3266        7.430
   0.3300        7.424
   0.3333        7.421
   0.3500        7.393
   0.3666        7.367
   0.3833        7.345
   0.4000        7.323
   0.4166        7.304
   0.4333        7.285
   0.4500        7.266
   0.4666        7.250
   0.4833        7.235
   0.5000        7.219
   0.5166        7.203
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   0.5333        7.191
   0.5500        7.178
   0.5666        7.168
   0.5833        7.156
   0.6000        7.143
   0.6166        7.131
   0.6333        7.115
   0.6500        7.102
   0.6666        7.093
   0.6833        7.080
   0.7000        7.071
   0.7166        7.058
   0.7333        7.048
   0.7500        7.042
   0.7666        7.036
   0.7833        7.029
   0.8000        7.023
   0.8166        7.017
   0.8333        7.014
   0.8500        7.011
   0.8666        7.007
   0.8833        7.004
   0.9000        7.001
   0.9166        6.998
   0.9333        6.995
   0.9500        6.992
   0.9666        6.992
   0.9833        6.988
   1.0000        6.988
   1.2000        6.969
   1.4000        6.966
   1.6000        6.960
   1.8000        6.960
   2.0000        6.957
   2.2000        6.954
   2.4000        6.951
   2.6000        6.951
   2.8000        6.947
   3.0000        6.944
   3.2000        6.941
   3.4000        6.941
   3.6000        6.941
   3.8000        6.935
   4.0000        6.938
   4.2000        6.935
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   4.4000        6.935
   4.6000        6.932
   4.8000        6.932
   5.0000        6.932
   5.2000        6.928
   5.4000        6.925
   5.6000        6.925
   5.8000        6.922
   6.0000        6.922
   6.2000        6.928
   6.4000        6.922
   6.6000        6.922
   6.8000        6.919
   7.0000        6.916
   7.2000        6.916
   7.4000        6.919
   7.6000        6.916
   7.8000        6.916
   8.0000        6.916
   8.2000        6.919
   8.4000        6.916
   8.6000        6.913
   8.8000        6.916
   9.0000        6.916
   9.2000        6.913
   9.4000        6.916
   9.6000        6.919
   9.8000        6.916
  10.0000        6.916
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        SE1000C
  Environmental Logger
      02/08 09:24
 
  Unit# 00001  Test 2
 
Setups:       INPUT  1
------------  ---------
Type          Level (F)
Mode          TOC      
I.D.          05010    
 
Reference        5.430
Linearity        0.000
Scale factor    10.000
Offset          -0.030
Delay mSEC      50.000
 
Step 0  02/07 10:39:06
 
Elapsed Time  INPUT  1
------------  ---------
   0.0000        5.837
   0.0033       10.207
   0.0066       12.016
   0.0100        8.975
   0.0133        6.974
   0.0166        8.552
   0.0200        7.883
   0.0233        8.038
   0.0266        7.940
   0.0300        7.946
   0.0333        7.921
   0.0366        7.895
   0.0400        7.877
   0.0433        7.858
   0.0466        7.851
   0.0500        7.839
   0.0533        7.810
   0.0566        7.801
   0.0600        7.785
   0.0633        7.772
   0.0666        7.753
   0.0700        7.738
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   0.0733        7.725
   0.0766        7.709
   0.0800        7.697
   0.0833        7.684
   0.0866        7.674
   0.0900        7.659
   0.0933        7.649
   0.0966        7.633
   0.1000        7.621
   0.1033        7.611
   0.1066        7.599
   0.1100        7.586
   0.1133        7.577
   0.1166        7.564
   0.1200        7.554
   0.1233        7.545
   0.1266        7.532
   0.1300        7.520
   0.1333        7.513
   0.1366        7.501
   0.1400        7.491
   0.1433        7.485
   0.1466        7.472
   0.1500        7.466
   0.1533        7.457
   0.1566        7.447
   0.1600        7.441
   0.1633        7.431
   0.1666        7.425
   0.1700        7.416
   0.1733        7.409
   0.1766        7.400
   0.1800        7.393
   0.1833        7.393
   0.1866        7.381
   0.1900        7.378
   0.1933        7.371
   0.1966        7.362
   0.2000        7.359
   0.2033        7.349
   0.2066        7.346
   0.2100        7.340
   0.2133        7.337
   0.2166        7.327
   0.2200        7.324
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   0.2233        7.321
   0.2266        7.315
   0.2300        7.308
   0.2333        7.302
   0.2366        7.299
   0.2400        7.296
   0.2433        7.289
   0.2466        7.286
   0.2500        7.283
   0.2533        7.277
   0.2566        7.273
   0.2600        7.270
   0.2633        7.261
   0.2666        7.258
   0.2700        7.255
   0.2733        7.251
   0.2766        7.248
   0.2800        7.245
   0.2833        7.239
   0.2866        7.239
   0.2900        7.232
   0.2933        7.229
   0.2966        7.226
   0.3000        7.220
   0.3033        7.217
   0.3066        7.217
   0.3100        7.210
   0.3133        7.207
   0.3166        7.204
   0.3200        7.201
   0.3233        7.198
   0.3266        7.195
   0.3300        7.191
   0.3333        7.188
   0.3500        7.172
   0.3666        7.157
   0.3833        7.144
   0.4000        7.131
   0.4166        7.112
   0.4333        7.106
   0.4500        7.090
   0.4666        7.078
   0.4833        7.065
   0.5000        7.052
   0.5166        7.040

                                       Page 3                                       



                                    M12mw21.txt                                     

   0.5333        7.024
   0.5500        7.005
   0.5666        6.986
   0.5833        6.967
   0.6000        6.948
   0.6166        6.929
   0.6333        6.914
   0.6500        6.895
   0.6666        6.879
   0.6833        6.863
   0.7000        6.847
   0.7166        6.831
   0.7333        6.816
   0.7500        6.803
   0.7666        6.787
   0.7833        6.775
   0.8000        6.759
   0.8166        6.746
   0.8333        6.730
   0.8500        6.718
   0.8666        6.705
   0.8833        6.693
   0.9000        6.680
   0.9166        6.667
   0.9333        6.655
   0.9500        6.642
   0.9666        6.629
   0.9833        6.620
   1.0000        6.607
   1.2000        6.459
   1.4000        6.361
   1.6000        6.279
   1.8000        6.213
   2.0000        6.159
   2.2000        6.112
   2.4000        6.071
   2.6000        6.036
   2.8000        6.004
   3.0000        5.976
   3.2000        5.954
   3.4000        5.928
   3.6000        5.913
   3.8000        5.897
   4.0000        5.881
   4.2000        5.868
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   4.4000        5.856
   4.6000        5.846
   4.8000        5.834
   5.0000        5.827
   5.2000        5.821
   5.4000        5.815
   5.6000        5.805
   5.8000        5.802
   6.0000        5.796
   6.2000        5.793
   6.4000        5.786
   6.6000        5.783
   6.8000        5.780
   7.0000        5.777
   7.2000        5.774
   7.4000        5.771
   7.6000        5.767
   7.8000        5.764
   8.0000        5.761
   8.2000        5.761
   8.4000        5.758
   8.6000        5.761
   8.8000        5.758
   9.0000        5.758
   9.2000        5.755
   9.4000        5.755
   9.6000        5.755
   9.8000        5.755
  10.0000        5.755
  12.0000        5.736
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        SE1000C
  Environmental Logger
      02/08 09:18
 
  Unit# 00001  Test 1
 
Setups:       INPUT  1
------------  ---------
Type          Level (F)
Mode          TOC      
I.D.          05010    
 
Reference        6.120
Linearity        0.000
Scale factor    10.000
Offset          -0.030
Delay mSEC      50.000
 
Step 0  02/07 09:58:51
 
Elapsed Time  INPUT  1
------------  ---------
   0.0000        9.810
   0.0033        8.914
   0.0066        8.649
   0.0100        7.926
   0.0133        9.340
   0.0166        8.961
   0.0200        8.686
   0.0233        9.084
   0.0266        8.715
   0.0300        8.993
   0.0333        8.769
   0.0366        8.863
   0.0400        8.772
   0.0433        8.806
   0.0466        8.797
   0.0500        8.772
   0.0533        8.825
   0.0566        8.769
   0.0600        8.753
   0.0633        8.740
   0.0666        8.734
   0.0700        8.727
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   0.0733        8.724
   0.0766        8.734
   0.0800        8.718
   0.0833        8.690
   0.0866        8.702
   0.0900        8.671
   0.0933        8.693
   0.0966        8.683
   0.1000        8.664
   0.1033        8.658
   0.1066        8.649
   0.1100        8.649
   0.1133        8.639
   0.1166        8.639
   0.1200        8.630
   0.1233        8.626
   0.1266        8.620
   0.1300        8.617
   0.1333        8.614
   0.1366        8.604
   0.1400        8.601
   0.1433        8.598
   0.1466        8.592
   0.1500        8.585
   0.1533        8.589
   0.1566        8.585
   0.1600        8.585
   0.1633        8.570
   0.1666        8.570
   0.1700        8.563
   0.1733        8.557
   0.1766        8.554
   0.1800        8.548
   0.1833        8.548
   0.1866        8.538
   0.1900        8.535
   0.1933        8.529
   0.1966        8.522
   0.2000        8.522
   0.2033        8.516
   0.2066        8.510
   0.2100        8.506
   0.2133        8.500
   0.2166        8.494
   0.2200        8.491
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   0.2233        8.484
   0.2266        8.481
   0.2300        8.475
   0.2333        8.469
   0.2366        8.465
   0.2400        8.459
   0.2433        8.456
   0.2466        8.450
   0.2500        8.446
   0.2533        8.440
   0.2566        8.434
   0.2600        8.431
   0.2633        8.424
   0.2666        8.421
   0.2700        8.415
   0.2733        8.412
   0.2766        8.405
   0.2800        8.402
   0.2833        8.396
   0.2866        8.393
   0.2900        8.386
   0.2933        8.380
   0.2966        8.377
   0.3000        8.371
   0.3033        8.368
   0.3066        8.364
   0.3100        8.358
   0.3133        8.355
   0.3166        8.349
   0.3200        8.345
   0.3233        8.342
   0.3266        8.336
   0.3300        8.333
   0.3333        8.327
   0.3500        8.304
   0.3666        8.279
   0.3833        8.257
   0.4000        8.235
   0.4166        8.213
   0.4333        8.191
   0.4500        8.172
   0.4666        8.153
   0.4833        8.131
   0.5000        8.112
   0.5166        8.093
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   0.5333        8.074
   0.5500        8.058
   0.5666        8.042
   0.5833        8.027
   0.6000        8.014
   0.6166        8.001
   0.6333        7.982
   0.6500        7.970
   0.6666        7.957
   0.6833        7.944
   0.7000        7.932
   0.7166        7.922
   0.7333        7.907
   0.7500        7.897
   0.7666        7.888
   0.7833        7.878
   0.8000        7.869
   0.8166        7.859
   0.8333        7.847
   0.8500        7.837
   0.8666        7.828
   0.8833        7.818
   0.9000        7.809
   0.9166        7.799
   0.9333        7.790
   0.9500        7.783
   0.9666        7.774
   0.9833        7.768
   1.0000        7.761
   1.2000        7.673
   1.4000        7.626
   1.6000        7.585
   1.8000        7.553
   2.0000        7.521
   2.2000        7.490
   2.4000        7.468
   2.6000        7.446
   2.8000        7.414
   3.0000        7.382
   3.2000        7.354
   3.4000        7.326
   3.6000        7.300
   3.8000        7.275
   4.0000        7.256
   4.2000        7.234

                                       Page 4                                       



                                    M12mw22.txt                                     

   4.4000        7.209
   4.6000        7.193
   4.8000        7.177
   5.0000        7.158
   5.2000        7.139
   5.4000        7.124
   5.6000        7.108
   5.8000        7.092
   6.0000        7.079
   6.2000        7.064
   6.4000        7.051
   6.6000        7.041
   6.8000        7.026
   7.0000        7.013
   7.2000        7.004
   7.4000        6.991
   7.6000        6.981
   7.8000        6.972
   8.0000        6.959
   8.2000        6.947
   8.4000        6.937
   8.6000        6.931
   8.8000        6.918
   9.0000        6.915
   9.2000        6.903
   9.4000        6.893
   9.6000        6.887
   9.8000        6.877
  10.0000        6.871
  12.0000        6.808
  14.0000        6.751
  16.0000        6.713
  18.0000        6.682
  20.0000        6.650
  22.0000        6.628
  24.0000        6.609

                                       Page 5                                       



                                    M12mw23.txt                                     

 
        SE1000C
  Environmental Logger
      02/08 09:47
 
  Unit# 00001  Test 4
 
Setups:       INPUT  1
------------  ---------
Type          Level (F)
Mode          TOC      
I.D.          05010    
 
Reference        6.910
Linearity        0.000
Scale factor    10.000
Offset          -0.030
Delay mSEC      50.000
 
Step 0  02/07 11:41:51
 
Elapsed Time  INPUT  1
------------  ---------
   0.0000        8.236
   0.0033        7.844
   0.0066        4.646
   0.0100        7.513
   0.0133        6.013
   0.0166        6.543
   0.0200        6.316
   0.0233        6.344
   0.0266        6.297
   0.0300        6.278
   0.0333        6.237
   0.0366        6.237
   0.0400        6.202
   0.0433        6.183
   0.0466        6.161
   0.0500        6.145
   0.0533        6.133
   0.0566        6.111
   0.0600        6.082
   0.0633        6.070
   0.0666        6.048
   0.0700        6.032
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   0.0733        6.016
   0.0766        5.997
   0.0800        5.978
   0.0833        5.966
   0.0866        5.950
   0.0900        5.931
   0.0933        5.915
   0.0966        5.899
   0.1000        5.887
   0.1033        5.871
   0.1066        5.855
   0.1100        5.839
   0.1133        5.823
   0.1166        5.808
   0.1200        5.795
   0.1233        5.779
   0.1266        5.763
   0.1300        5.754
   0.1333        5.735
   0.1366        5.726
   0.1400        5.703
   0.1433        5.691
   0.1466        5.681
   0.1500        5.666
   0.1533        5.653
   0.1566        5.637
   0.1600        5.624
   0.1633        5.615
   0.1666        5.599
   0.1700        5.587
   0.1733        5.577
   0.1766        5.558
   0.1800        5.546
   0.1833        5.536
   0.1866        5.523
   0.1900        5.511
   0.1933        5.498
   0.1966        5.486
   0.2000        5.476
   0.2033        5.460
   0.2066        5.454
   0.2100        5.438
   0.2133        5.426
   0.2166        5.413
   0.2200        5.400
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   0.2233        5.391
   0.2266        5.381
   0.2300        5.372
   0.2333        5.359
   0.2366        5.347
   0.2400        5.337
   0.2433        5.328
   0.2466        5.315
   0.2500        5.306
   0.2533        5.293
   0.2566        5.284
   0.2600        5.277
   0.2633        5.265
   0.2666        5.255
   0.2700        5.246
   0.2733        5.239
   0.2766        5.227
   0.2800        5.217
   0.2833        5.208
   0.2866        5.198
   0.2900        5.189
   0.2933        5.179
   0.2966        5.173
   0.3000        5.164
   0.3033        5.154
   0.3066        5.145
   0.3100        5.138
   0.3133        5.129
   0.3166        5.119
   0.3200        5.113
   0.3233        5.104
   0.3266        5.097
   0.3300        5.085
   0.3333        5.081
   0.3500        5.034
   0.3666        4.993
   0.3833        4.952
   0.4000        4.914
   0.4166        4.876
   0.4333        4.838
   0.4500        4.804
   0.4666        4.769
   0.4833        4.737
   0.5000        4.706
   0.5166        4.674
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   0.5333        4.646
   0.5500        4.617
   0.5666        4.592
   0.5833        4.564
   0.6000        4.538
   0.6166        4.513
   0.6333        4.491
   0.6500        4.469
   0.6666        4.440
   0.6833        4.422
   0.7000        4.403
   0.7166        4.384
   0.7333        4.358
   0.7500        4.339
   0.7666        4.320
   0.7833        4.305
   0.8000        4.289
   0.8166        4.267
   0.8333        4.254
   0.8500        4.235
   0.8666        4.219
   0.8833        4.207
   0.9000        4.194
   0.9166        4.182
   0.9333        4.166
   0.9500        4.156
   0.9666        4.141
   0.9833        4.128
   1.0000        4.122
   1.2000        3.976
   1.4000        3.901
   1.6000        3.844
   1.8000        3.809
   2.0000        3.777
   2.2000        3.755
   2.4000        3.740
   2.6000        3.727
   2.8000        3.717
   3.0000        3.711
   3.2000        3.702
   3.4000        3.695
   3.6000        3.692
   3.8000        3.689
   4.0000        3.683
   4.2000        3.680
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   4.4000        3.676
   4.6000        3.673
   4.8000        3.670
   5.0000        3.670
   5.2000        3.670
   5.4000        3.667
   5.6000        3.664
   5.8000        3.664
   6.0000        3.664
   6.2000        3.664
   6.4000        3.661
   6.6000        3.661
   6.8000        3.661
   7.0000        3.657
   7.2000        3.657
   7.4000        3.657
   7.6000        3.657
   7.8000        3.654
   8.0000        3.654
   8.2000        3.654
   8.4000        3.651
   8.6000        3.648
   8.8000        3.648
   9.0000        3.651
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        SE1000C
  Environmental Logger
      02/08 09:13
 
  Unit# 00001  Test 0
 
Setups:       INPUT  1
------------  ---------
Type          Level (F)
Mode          TOC      
I.D.          05010    
 
Reference        6.120
Linearity        0.000
Scale factor    10.000
Offset          -0.030
Delay mSEC      50.000
 
Step 0  02/06 13:19:58
 
Elapsed Time  INPUT  1
------------  ---------
   0.0000        2.391
   0.0033        1.977
   0.0066        4.115
   0.0100        0.869
   0.0133        2.463
   0.0166        3.231
   0.0200        3.461
   0.0233        2.605
   0.0266        3.076
   0.0300        3.025
   0.0333        2.946
   0.0366        2.950
   0.0400        2.937
   0.0433        2.902
   0.0466        2.880
   0.0500        2.867
   0.0533        2.826
   0.0566        2.830
   0.0600        2.833
   0.0633        2.807
   0.0666        2.779
   0.0700        2.760
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   0.0733        2.792
   0.0766        2.776
   0.0800        2.754
   0.0833        2.732
   0.0866        2.706
   0.0900        2.684
   0.0933        2.596
   0.0966        2.602
   0.1000        2.574
   0.1033        2.558
   0.1066        2.549
   0.1100        2.530
   0.1133        2.517
   0.1166        2.501
   0.1200        2.489
   0.1233        2.473
   0.1266        2.457
   0.1300        2.441
   0.1333        2.429
   0.1366        2.413
   0.1400        2.394
   0.1433        2.391
   0.1466        2.378
   0.1500        2.365
   0.1533        2.350
   0.1566        2.334
   0.1600        2.321
   0.1633        2.309
   0.1666        2.299
   0.1700        2.302
   0.1733        2.305
   0.1766        2.299
   0.1800        2.286
   0.1833        2.274
   0.1866        2.249
   0.1900        2.245
   0.1933        2.227
   0.1966        2.217
   0.2000        2.217
   0.2033        2.220
   0.2066        2.223
   0.2100        2.185
   0.2133        2.170
   0.2166        2.151
   0.2200        2.138
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   0.2233        2.138
   0.2266        2.119
   0.2300        2.113
   0.2333        2.100
   0.2366        2.091
   0.2400        2.081
   0.2433        2.072
   0.2466        2.065
   0.2500        2.056
   0.2533        2.046
   0.2566        2.028
   0.2600        2.031
   0.2633        2.018
   0.2666        2.009
   0.2700        2.002
   0.2733        1.993
   0.2766        1.983
   0.2800        1.977
   0.2833        1.968
   0.2866        1.961
   0.2900        1.952
   0.2933        1.942
   0.2966        1.939
   0.3000        1.930
   0.3033        1.923
   0.3066        1.917
   0.3100        1.911
   0.3133        1.904
   0.3166        1.895
   0.3200        1.889
   0.3233        1.885
   0.3266        1.876
   0.3300        1.873
   0.3333        1.867
   0.3500        1.835
   0.3666        1.807
   0.3833        1.785
   0.4000        1.765
   0.4166        1.743
   0.4333        1.728
   0.4500        1.709
   0.4666        1.696
   0.4833        1.680
   0.5000        1.671
   0.5166        1.658
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   0.5333        1.649
   0.5500        1.639
   0.5666        1.630
   0.5833        1.620
   0.6000        1.611
   0.6166        1.604
   0.6333        1.595
   0.6500        1.586
   0.6666        1.579
   0.6833        1.573
   0.7000        1.563
   0.7166        1.554
   0.7333        1.548
   0.7500        1.541
   0.7666        1.535
   0.7833        1.529
   0.8000        1.522
   0.8166        1.519
   0.8333        1.510
   0.8500        1.503
   0.8666        1.500
   0.8833        1.491
   0.9000        1.484
   0.9166        1.478
   0.9333        1.472
   0.9500        1.466
   0.9666        1.462
   0.9833        1.456
   1.0000        1.450
   1.2000        1.368
   1.4000        1.270
   1.6000        1.159
   1.8000        1.061
   2.0000        0.976
   2.2000        0.900
   2.4000        0.834
   2.6000        0.777
   2.8000        0.727
   3.0000        0.679
   3.2000        0.638
   3.4000        0.604
   3.6000        0.575
   3.8000        0.544
   4.0000        0.518
   4.2000        0.496
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   4.4000        0.474
   4.6000        0.455
   4.8000        0.439
   5.0000        0.427
   5.2000        0.414
   5.4000        0.398
   5.6000        0.392
   5.8000        0.379
   6.0000        0.370
   6.2000        0.360
   6.4000        0.351
   6.6000        0.345
   6.8000        0.338
   7.0000        0.335
   7.2000        0.329
   7.4000        0.323
   7.6000        0.319
   7.8000        0.313
   8.0000        0.313
   8.2000        0.304
   8.4000        0.304
   8.6000        0.297
   8.8000        0.294
   9.0000        0.294
   9.2000        0.288
   9.4000        0.288
   9.6000        0.285
   9.8000        0.285
  10.0000        0.282
  12.0000        0.263
  14.0000        0.256
  16.0000        0.247
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        SE1000C
  Environmental Logger
      02/08 09:33
 
  Unit# 00001  Test 6
 
Setups:       INPUT  1
------------  ---------
Type          Level (F)
Mode          TOC      
I.D.          05010    
 
Reference        9.490
Linearity        0.000
Scale factor    10.000
Offset          -0.030
Delay mSEC      50.000
 
Step 0  02/07 12:33:25
 
Elapsed Time  INPUT  1
------------  ---------
   0.0000       16.022
   0.0033       14.791
   0.0066       13.386
   0.0100       14.361
   0.0133       12.697
   0.0166       12.577
   0.0200       13.796
   0.0233       13.086
   0.0266       13.338
   0.0300       13.190
   0.0333       13.181
   0.0366       13.152
   0.0400       13.108
   0.0433       13.076
   0.0466       13.038
   0.0500       13.001
   0.0533       12.975
   0.0566       12.937
   0.0600       12.915
   0.0633       12.871
   0.0666       12.846
   0.0700       12.802
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   0.0733       12.783
   0.0766       12.751
   0.0800       12.732
   0.0833       12.691
   0.0866       12.672
   0.0900       12.625
   0.0933       12.606
   0.0966       12.574
   0.1000       12.546
   0.1033       12.524
   0.1066       12.495
   0.1100       12.470
   0.1133       12.439
   0.1166       12.420
   0.1200       12.391
   0.1233       12.372
   0.1266       12.344
   0.1300       12.319
   0.1333       12.296
   0.1366       12.271
   0.1400       12.252
   0.1433       12.224
   0.1466       12.208
   0.1500       12.192
   0.1533       12.176
   0.1566       12.132
   0.1600       12.107
   0.1633       12.085
   0.1666       12.063
   0.1700       12.047
   0.1733       12.034
   0.1766       12.015
   0.1800       11.990
   0.1833       11.965
   0.1866       11.940
   0.1900       11.930
   0.1933       11.908
   0.1966       11.892
   0.2000       11.873
   0.2033       11.851
   0.2066       11.835
   0.2100       11.813
   0.2133       11.798
   0.2166       11.782
   0.2200       11.766
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   0.2233       11.747
   0.2266       11.728
   0.2300       11.716
   0.2333       11.697
   0.2366       11.678
   0.2400       11.674
   0.2433       11.656
   0.2466       11.637
   0.2500       11.627
   0.2533       11.621
   0.2566       11.599
   0.2600       11.586
   0.2633       11.570
   0.2666       11.558
   0.2700       11.539
   0.2733       11.532
   0.2766       11.517
   0.2800       11.504
   0.2833       11.488
   0.2866       11.469
   0.2900       11.463
   0.2933       11.444
   0.2966       11.431
   0.3000       11.422
   0.3033       11.403
   0.3066       11.397
   0.3100       11.384
   0.3133       11.371
   0.3166       11.365
   0.3200       11.349
   0.3233       11.343
   0.3266       11.327
   0.3300       11.315
   0.3333       11.311
   0.3500       11.255
   0.3666       11.207
   0.3833       11.166
   0.4000       11.125
   0.4166       11.090
   0.4333       11.056
   0.4500       11.027
   0.4666       11.002
   0.4833       10.980
   0.5000       10.958
   0.5166       10.939
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   0.5333       10.923
   0.5500       10.910
   0.5666       10.898
   0.5833       10.885
   0.6000       10.876
   0.6166       10.866
   0.6333       10.857
   0.6500       10.850
   0.6666       10.841
   0.6833       10.835
   0.7000       10.828
   0.7166       10.822
   0.7333       10.819
   0.7500       10.813
   0.7666       10.806
   0.7833       10.784
   0.8000       10.800
   0.8166       10.794
   0.8333       10.790
   0.8500       10.784
   0.8666       10.781
   0.8833       10.778
   0.9000       10.778
   0.9166       10.775
   0.9333       10.778
   0.9500       10.775
   0.9666       10.771
   0.9833       10.768
   1.0000       10.771
   1.2000       10.749
   1.4000       10.743
   1.6000       10.740
   1.8000       10.740
   2.0000       10.740
   2.2000       10.737
   2.4000       10.737
   2.6000       10.737
   2.8000       10.734
   3.0000       10.737
   3.2000       10.737
   3.4000       10.737
   3.6000       10.737
   3.8000       10.737
   4.0000       10.737
   4.2000       10.737
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   4.4000       10.740
   4.6000       10.734
   4.8000       10.737
   5.0000       10.737
   5.2000       10.737
   5.4000       10.737
   5.6000       10.737
   5.8000       10.737
   6.0000       10.737
   6.2000       10.737
   6.4000       10.737
   6.6000       10.737
   6.8000       10.737
   7.0000       10.737
   7.2000       10.737
   7.4000       10.737
   7.6000       10.737
   7.8000       10.734
   8.0000       10.734
   8.2000       10.737
   8.4000       10.737
   8.6000       10.737
   8.8000       10.737
   9.0000       10.737
   9.2000       10.740
   9.4000       10.737
   9.6000       10.737
   9.8000       10.737
  10.0000       10.737
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        SE1000C
  Environmental Logger
      02/08 09:27
 
  Unit# 00001  Test 3
 
Setups:       INPUT  1
------------  ---------
Type          Level (F)
Mode          TOC      
I.D.          05010    
 
Reference        4.540
Linearity        0.000
Scale factor    10.000
Offset          -0.030
Delay mSEC      50.000
 
Step 0  02/07 11:06:48
 
Elapsed Time  INPUT  1
------------  ---------
   0.0000        8.414
   0.0033        9.396
   0.0066        6.867
   0.0100        5.752
   0.0133        7.650
   0.0166        7.394
   0.0200        7.230
   0.0233        7.226
   0.0266        7.160
   0.0300        7.157
   0.0333        7.138
   0.0366        7.122
   0.0400        7.097
   0.0433        7.088
   0.0466        7.059
   0.0500        7.034
   0.0533        7.024
   0.0566        7.012
   0.0600        6.993
   0.0633        6.983
   0.0666        6.980
   0.0700        6.949
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   0.0733        6.936
   0.0766        6.920
   0.0800        6.908
   0.0833        6.895
   0.0866        6.889
   0.0900        6.870
   0.0933        6.854
   0.0966        6.841
   0.1000        6.819
   0.1033        6.813
   0.1066        6.800
   0.1100        6.788
   0.1133        6.775
   0.1166        6.753
   0.1200        6.747
   0.1233        6.737
   0.1266        6.724
   0.1300        6.715
   0.1333        6.696
   0.1366        6.690
   0.1400        6.674
   0.1433        6.664
   0.1466        6.652
   0.1500        6.639
   0.1533        6.627
   0.1566        6.617
   0.1600        6.604
   0.1633        6.592
   0.1666        6.582
   0.1700        6.570
   0.1733        6.557
   0.1766        6.548
   0.1800        6.535
   0.1833        6.526
   0.1866        6.513
   0.1900        6.500
   0.1933        6.491
   0.1966        6.481
   0.2000        6.469
   0.2033        6.456
   0.2066        6.447
   0.2100        6.434
   0.2133        6.421
   0.2166        6.415
   0.2200        6.402
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   0.2233        6.393
   0.2266        6.383
   0.2300        6.383
   0.2333        6.361
   0.2366        6.352
   0.2400        6.339
   0.2433        6.330
   0.2466        6.317
   0.2500        6.308
   0.2533        6.295
   0.2566        6.286
   0.2600        6.273
   0.2633        6.263
   0.2666        6.254
   0.2700        6.241
   0.2733        6.232
   0.2766        6.222
   0.2800        6.210
   0.2833        6.200
   0.2866        6.191
   0.2900        6.181
   0.2933        6.172
   0.2966        6.159
   0.3000        6.150
   0.3033        6.140
   0.3066        6.131
   0.3100        6.118
   0.3133        6.109
   0.3166        6.099
   0.3200        6.090
   0.3233        6.080
   0.3266        6.071
   0.3300        6.058
   0.3333        6.049
   0.3500        5.995
   0.3666        5.938
   0.3833        5.888
   0.4000        5.837
   0.4166        5.793
   0.4333        5.749
   0.4500        5.708
   0.4666        5.670
   0.4833        5.635
   0.5000        5.600
   0.5166        5.569
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   0.5333        5.544
   0.5500        5.518
   0.5666        5.493
   0.5833        5.471
   0.6000        5.452
   0.6166        5.433
   0.6333        5.414
   0.6500        5.398
   0.6666        5.379
   0.6833        5.364
   0.7000        5.348
   0.7166        5.335
   0.7333        5.319
   0.7500        5.310
   0.7666        5.294
   0.7833        5.282
   0.8000        5.269
   0.8166        5.259
   0.8333        5.250
   0.8500        5.240
   0.8666        5.234
   0.8833        5.228
   0.9000        5.218
   0.9166        5.212
   0.9333        5.206
   0.9500        5.199
   0.9666        5.193
   0.9833        5.190
   1.0000        5.184
   1.2000        5.117
   1.4000        5.089
   1.6000        5.057
   1.8000        5.032
   2.0000        5.013
   2.2000        4.997
   2.4000        4.982
   2.6000        4.969
   2.8000        4.959
   3.0000        4.953
   3.2000        4.947
   3.4000        4.941
   3.6000        4.934
   3.8000        4.922
   4.0000        4.919
   4.2000        4.912
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   4.4000        4.906
   4.6000        4.903
   4.8000        4.893
   5.0000        4.890
   5.2000        4.881
   5.4000        4.877
   5.6000        4.871
   5.8000        4.868
   6.0000        4.865
   6.2000        4.862
   6.4000        4.852
   6.6000        4.849
   6.8000        4.843
   7.0000        4.836
   7.2000        4.833
   7.4000        4.830
   7.6000        4.827
   7.8000        4.821
   8.0000        4.817
   8.2000        4.814
   8.4000        4.811
   8.6000        4.805
   8.8000        4.802
   9.0000        4.802
   9.2000        4.795
   9.4000        4.792
   9.6000        4.789
   9.8000        4.789
  10.0000        4.786
  12.0000        4.757
  14.0000        4.742
  16.0000        4.732
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Disclaimer and Other Information

This Report contains information obtained from a variety of public and other sources and Environmental
Data Resources, Inc. (EDR) makes no representation or warranty regarding the accuracy, reliability, quality,
suitability, or completeness of said information or the information contained in this report.  The customer
shall assume full responsibility for the use of this report.
NO WARRANTY OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE, EXPRESSED OR
IMPLIED, SHALL APPLY AND EDR SPECIFICALLY DISCLAIMS THE MAKING OF SUCH WARRANTIES.  IN NO
EVENT SHALL EDR BE LIABLE TO ANYONE FOR SPECIAL, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY
DAMAGES.  COPYRIGHT (C) 1998 BY ENVIRONMENTAL DATA RESOURCES, INC.  ALL RIGHTS RESERVED.

Unless otherwise indicated, all trademarks used herein are the property of Environmental Data Resources,
Inc. or its affiliates.

     with any questions or comments.
Please contact EDR at 1-800-352-0050
     Thank you for your business
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Federal Land: X 1

_____________________           __________________ Within Search Radius                   Sites TotalType

Environmental Receptors

Prison:
Arena:
Hospitals:
Schools: X 3
Nursing Homes:
Medical Centers:
Day Care Centers: X 1

_____________________           __________________ Within Search Radius                   Sites TotalType

Other Public Receptors

Estimated population within search radius: 5444 persons.
Residential Population

An X indicates the presence of the receptor within the search radius.
RECEPTOR SUMMARY

Distance Searched: 1.000 miles from subject property

FORT MONMOUTH, NJ 07703
HUSKY BROOK & W MURPHY DR
M-12 RESTORATION SITE

The address of the subject property, for which the search was intended, is:

environmental receptors are within the circles."
distance to the endpoint). In addition, you must report in the RMP whether certain types of public receptors and
worst-case and alternative release scenarios (i.e., the center of the circle is the point of release and the radius is the
"The rule requires that you estimate in the RMP residential populations within the circle defined by the endpoint for your
Report provides information which may be used to comply with the Clean Air Act Risk Management Program 112-R.
A search of available records was conducted by Environmental Data Resources, Inc. (EDR). The EDR Offsite Receptor

EXECUTIVE SUMMARY
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T7 8062.00 7690 0.8 2.91 0.00
T6 8050.02 3708 1491.4 1.22 0.49
T5 8049.00 638 428.0 0.35 0.24
T4 8052.00 857 857.0 0.75 0.75
T3 8053.00 5289 1624.7 3.09 0.95
T2 8043.00 3096 617.2 2.22 0.44
T1 8042.00 5713 425.4 3.36 0.25
______ ___________ _____________ _________________ _________ ____________Map ID Tract Number Total Population Population in Radius Total Area(sq.mi.) Area in Radius(sq.mi.)

CENSUS FINDINGS
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Higher
4384

Daycare ctrSite Type:1/2-1 mi
DAYCARE585451108ID:East
DAY1045371Lil’ Squan UniversityName:4

-74.05000Longitude:Higher
40.30700Latitude:3936
schoolSite Type:1/2-1 mi

GNIS_SCH882575ID:SW
GNS0930612Steelman SchoolName:3

-74.03000Longitude:Higher
40.30700Latitude:2784
schoolSite Type:1/2-1 mi

GNIS_SCH882531ID:SE
GNS0927961Oceanport SchoolName:2

04Highest Grade:
KindergartenLowest Grade:
MONMOUTHCounty:
PrimarySchool Level:
Regular Elementary and Secondary SchoolsSchool Type:
Urban Fringe of Large CityLocal Code:
732-542-0683Telephone:
53021School ID:Higher
OCEANPORT, NJ 077572452
55 WOLFHILL AVEAddress:1/4-1/2 mi

CCD341212004074NCES ID:SE
341212004074WOLF HILL E.S.Name:1

NA
Army DODFeature:0
34State FIPS:0-1/8 mi

FED_LAND29120ID:North
US0029120Fort Monmouth Military ReservationName:NA

MAP FINDINGS

Map ID
Direction
Distance

EDR IDDistance (ft.)
Elevation Site Database
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     Date of government version: 07/01/98.
     List of facilities operated by the Federal Bureau of Prisons.
     Source: Federal Bureau of Prisons
BOP: Bureau of Prisons Facilities

     are likely to be located.
     EDR indicates the location of buildings and facilities - prisons -  where individuals who are public receptors
PRISON: Prisons

     are likely to be located.
     EDR indicates the location of buildings and facilities - arenas -  where individuals who are public receptors
ARENA: Arenas

     receptors are likely to be located.
     EDR indicates the location of buildings and facilities - nursing homes - where individuals who are public
NURSING: Nursing Homes

     receptors are likely to be located.
     EDR indicates the location of buildings and facilities - medical centers - where individuals who are public
MEDCEN: Medical Centers

     receptors are likely to be located.
     EDR indicates the location of buildings and facilities - daycare centers - where individuals who are public
DAYCARE: Daycare Centers

     receptors are likely to be located.
     EDR indicates the location of buildings and facilities - private schools - where individuals who are public
PRV_SCH: Private Schools

     Date of government version: 03/01/98.
     in the United States. The GNIS is our Nation’s official repository of domestic geographic names information.
     Geographic Names (BGN), contains information about almost 2 million physical and cultural geographic features
     The Geographic Names Information System (GNIS), developed by the USGS in cooperation with the U.S. Board on
     Telephone:  703-648-5094
     Source: USGS
GNIS: Geographic Names Information System

     Date of government version: 1995-96.
     comparable across all states.
     database of all public elementary and secondary schools and school districts, which contains data that are
     and secondary public education in the United States. CCD is a comprehensive, annual, national statistical
     The Common Core of Data (CCD) is the National Center for Education Statistics’ primary database on elementary
     Washington, DC 20208-5651
     555 New Jersey Avenue NW
     Source: National Center for Education Statistics
CCD: Common Core of Data

     Date of government version: 06/01/98.
     HCFA runs the Medicare and Medicaid programs.
     (HCFA), a federal agency within the U.S. Department of Health and Human Services.
     A listing of hospitals with Medicare provider number, produced by The Health Care Financing Administration
     Telephone:  410/786-3000
     Source: The Health Care Financing Administration
HCFA: Provider of Services Listing

     Date of government version: 09/09/97.
     Wildlife Sanctuaries, Preserves, Refuges; Federal Wilderness Areas.
     Bureau of Land Management, National Park Service, and Forest Service. Includes National Parks, Forests, Monuments;
     Federal lands data. Includes data from several Federal land manangement agencies, including Fish and Wildlife Service,
     Telephone:  703-648-5094
     Source: USGS
FED_LAND: Federal Lands

     the number of square miles within your circle."
     of the Census tract divided by the number of square miles in the tract) and apply that density figure to
     develop an estimate for that portion...Determine the population density per square mile (total population
     "Census data are presented by Census tract. If your circle covers only a portion of the tract, you should 
     1990 U.S. Census data was used to estimate residential population following these EPA guidelines:
     Telephone: 301-457-4100
     Source: U.S. Census Bureau
CENSUS

RECORDS SEARCHED/DATA CURRENCY TRACKING



M-12 Landfill Site –Remedial Investigation Report  
Fort Monmouth, New Jersey  

 

 

 

APPENDIX I 
 

Well Survey and Well Search Summary 




































































































































































































































































































































































































































































































































































































































































































































