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EXECUTIVE SUMMARY 

Based on recommendations specified in the December 1995 Final Site Investigation Report, 
prepared by Roy F. Weston of West Chester, Pennsylvania (Weston), the Fort Monmouth 
Directorate of Public Works (DPW) performed a Remedial Investigation of Landfill M8 at Fort 
Monmouth - Main Post between May 1997 through March 2000. The results of the Weston 
investigation at Landfill M8 indicated that low chlorobenzene concentrations were detected in 
the shallow groundwater in excess of the New Jersey Department of Env~ronmental Protection 
(NJDEP) February 1994 Ground Water Quality Criteria (GWQC). The purpose of the DPW 
investigation was to install additional monitoring wells and piezometric wells in order to collect 
groundwater samples, to collect surface water samples, and to drill soil borings in order to collect 
soil samples and sediment samples. These activities were performed in order to evaluate 
groundwater, surface water, soil, and sediment quality at and in the vicinity of the Landfill M8, 
and to prepare a Remedial Action Work Plan (RAWP) to address the need for remediation of 
these media, if necessary. In general, the Remedial Investigation activities were conducted by the 
DPW. BCM Engineers, a division of ATC Associates, Inc. (BCM) was contracted by the DPW 
to evaluate the data and to prepare this RAWP. 

This Remedial Investigation involved: 
* installing two new shallow groundwater monitoring wells and seven piezometric 

wells; 
* surveying newly installed monitoring and piezometric wells; 
0 sampling monitoring well MW-12 for 14 events over 12 consecutive quarterly 

periods; 
r sampling monitoring wells MW-13, MW- 14, MW- 15 for 12 events over 12 

consecutive quarterly periods; 
r sampling monitoring wells MW-16 through MW-22 for seven events over six 

consecutive quarterly periods; 
sampling MW-23 for five sampling events over four consecutive quarterly periods; 

e sampling MW-24 for four sampling events; 
r sampling MW-697-01 for 11 consecutive quarterly periods; 

sampling four surface water points for 18 events; 
* sampling three surface water points for two events; 
* samplmg two seep locations for two events; 
r drilling 22 soil borings to collect 293 soil samples; 

drilling ten sediment borings to collect 21 sediment samples. 

The results of this investigation indicate that the shallow groundwater contained VQCs, 
(tctrachloroethene [PCE], chlorobenzene and benzene) and pesticides (4,4'-DDE, 4,4'-DDD, 
4,4'DDT, alpha chlordane and gamma-chlordane) in excess of the New Jersey Department of 
Environmental Protection (NJDEP) Ground Water Quality Criteria (GWQC). PCE 
contamination, detected in two monitoring wells located adjacent to Landfill M-5, and pesticides 
contamination, detected in only one monitoring well located at Landfill M-5, are derived from 
Landfill 1M-5 and will be addressed during remedial activities performed at Landfill M-5 



(hydrogen rclease compounds program). The concentrations and distribution of PCE, 
chlorobenzene, benzene, and detected pesticides in the groundwater and hydrogeological 
characteristics at Landfill M-8, combined with remedial activities performed at landfill M-5 
adjacent to landfill M-8, suggest that this location is suitable for a Natural Reinediation program. 
In general, PCE, chlorobenzene and benzene concentrations are expected to come into 
compliance with the NJDEP Class II GWQC within a five-year period, and the plumes are not 
expected to migrate beyond five feet during this time frame. 



1.0 REMEDIAL INVESTIGATION REPORT 

This document is a Remedial Action Work Plan (RAWP) for the shallow groundwater, soil and 
sediment at Landfill M-8, located on the Main Post of Fort Monmouth, New Jersey (Figures 1 
and 2). It has been prepared by ATC Associates, Inc. (ATC), on behalf of the Fort Monmouth 
Directorate of Public Works (DPW), and is based on the data presented in the December 1995 
Site I~zvestigatiorz Repurt (SIR), by Roy F. Weston, h c .  (Weston), as well as groundwater, 
surface water, soil and sediment sampling data collected by the DPW between October 1996 and 
March 2000. This RAWP has been prepared in accordance with the New Jersey Department of 
Environmental Protection's (NJDEP) July 1993 Technical Requirements for Site Remedicition - 
IVJA C 7:26E (Technical Requirements). 

1.1 Historical Information 

According to the SIR, Landfill M-8 wa5 in use as a landfill between 1962 and 198 1. Prior to 
commencing landfill activities, a masonry dike was built around the site perimeter and the 
southern part of the landfill was excavated to approximately 12 feel below grade. Materials 
reported to have been disposed of at Landfill M-8 include unwashed pesticidelherbicide cans, 
batteries, fluorescent tubes, electronic components, garbage, asbestos wrappings from pipes, soot 
and boiler scale, sludge from sanitary treatment plants (STPs), small quantities of outdated drugs, 
outdated photographic chemicals in glass bottles, building rubble (including asbestos-containing 
materials [ACM]), incinerator ash, sand from oil spill cleanups, leaves, brush, and other debris. 

1.2 Physical Setting 

1.2.1 Site Description 

Landfill M-8 is located north of Buildings T-692 and S-697 in a bend of Parkers Creek. As 
mentioned previously, a masonry dike was constructed around the landfill perimeter, adjacent to 
Parkers Creek. The area within the dike is 9.5 acres, of which approximately 7.2 acres contains 
waste material. The approximate area of Landfill M-8 is 315,000 ft2 (7.2 acres). Presently, the 
site is covered with heavy brush and small trees. 

1.2.2 Regional Geology 

Fort Monmouth is located within the New Jersey Section of the Atlantic Coastal Plain 
physiographic province. In general, New Jersey Coastal Plain formations consist of northeast 
striking deposits of unconsolidated clay, silt, and gravel. 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. 

Over 20 regional geologic units are present within the sediments of the New Jersey Coastal Plain. 
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand), while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations). The individual thickness for these 
units vary greatly (i.e., from several feet to several hundred feet). 
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1.2.3 Local Geology 

Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and 
Tinton Sands outcrop at the Main Post area. The Red Bank sand conformably overlies the 
Navesink Formation and dips to the southeast at 35 feet 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 
(Jablonski). The lower member (Sandy Hook) is a dark gray to black, medium-to-fine grained 
sand with abundant clay, mica, and glauconite. 

The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse grained feldspathic quartz and glauconite sand to a glauconltic coarse sand The 
color vanes from dark yellowish orange or light brown to moderate brown and from llght olive to 
grayish olive. Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969). The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard). 

The boring logs from the downgradient on-site monitoring wells (MW-13, MW-14, and MW-15) 
installed in December 1994 indicate that the soils in this area consist of a thin soil cover of 
brown silty sand (approximately one foot thick), underlain by approximately 11 feet of 
grayhrown sandy silt. Fill material was also encountered at these depths, with large wood 
fragments, trace of wires, and amber glass fragments visible. A layer of grayish-brown elastic 
silty sand extends from 12 feet to at least 15 feet below grade. The boring log from the remaining 
on-site monitoring well, MW- 12, located upgradient of the landfill boundary, indicates that the 
soils in this area consist of a soil cover (approximately 2.5 feet) of brown silt with sand, 
underlain by approximately 12 feet of orangelbrown to dark green poorly graded sand with silt. 

In order to better characterize the geology in the M3, M5 and M8 areas, and in order to determine 
the vertical extent of soil contamination, three soil borings were drilled at lM5 area at depths 
between approximately 42 feet and approximately 60 feet. A comparison of the boring logs from 
these soil borings versus the soil borings drilled at landfill M8 confirmed that between surface to 
approximately 15 feet below surface the same layers were encountered in both M8 and M5 areas. 
It is assumed that the dry and dark green dense to very dense silty sandlclayey sand, with clay 
contents increasing with depth, which extends from 16- to at least 60-feet below grade or the 
depth of the borings in M5 area will be encountered also in M8 area. 

Over the last 80 years, the natural topography of Fort Monmouth has been altered by excavation 
and filling activities by the military. Topographic elevations for Landfill M-8 range from 5 feet 
above mean sea level (MSL) to 13.5 feet above MSL. 



1.2.4 Hydrogeology 

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. 

Based on records of wells drilled in the Main Post area, water was typically encountered at 
depths of 2 to 9 feet below ground surface (bgs). According to the boring logs for MW-12, MW- 
13, MW-14, and MW-15, groundwater was encountered during drilling activities at 8, 2, 6, and 5 
feet bga, respectively. During several monitoring events performed at M-8, groundwater was 
encountered at depths between 3.50 feet and 19.2 feet bgs. According to Jablonski, wells drilled 
in the Red Bank and Tinton Sands may produce 2 to 25 gallons per minute (gpm). According to 
the boring logs, MW-12 produced 3.5 gpm, MW-13 produced 4 gpm, MW-14 produced 0.5 gpm, 
and MW-15 produced 2 gpm. 

Due to the proximity of the Atlantic Ocean to Fort Monmouth, shallow groundwater may be 
tidally influenced and may flow toward creeks and brooks as the tide goes out, and away from 
creeks and brooks as the tide comes in. According to the SIR, the site-specific groundwater flow 
direction is estimated to be north towards Parkers Creek. Groundwater elevation contour maps 
Srom 12 sampling events are included as Figures 3 through 14. 

1.3 Technical Overview 

1.3.1 Reliability oj Laboratory Data 

All data was collected in accordance with Fort Monmouth's December 1994 Chemical Data 
Acq~risition Plan (CDAP), the NJDEP's May 1992 Field Sampling Procedures Manual, and the 
Technical Requirements. All groundwater samples were analyzed within the requisite holding 
tlmes by Fort Monmouth Environmental Testing Laboratory, a New Jersey certified laboratory 
(Laboratory Certification Number 1346 1). 

1.3.2 Summaty of' Contamination 

The sampling program conducted at Landfill M-8 revealed the presence, above their respective 
method detection limits in at least one sampling round, of 18 volatile organic compounds 
(VOCs), 15 semivolatile organic compounds (SVOCs), nine pesticides, one PCB, and 23 priority 
pollutant metals (PPMs) in groundwater samples collected. Of these detected compounds, five 
VOCs (chlorobenzene, tetrachloroethene, benzene, methylene chloride and trichloroethene), one 
SVOCs [bis(2-Ethylhexyl)phthalate], six pesticides (alpha-BHC, 4,4'-DDE, 4,4-DDD, 4,4'- 
DDT, alpha-chlordane, gamma-chlordane), one PCB (arochlor 1242) and eleven PPMs 
(aluminum, arsenic, cadmium, chromium, iron, lead, manganese, mercury, nickel, silver, and 
sodium) were detected, during at least one sampling event, at concentrations exceeding their 
respective NJDEP Class I1 Ground Water Quality Criteria (GWQC). 



A detailed description of the groundwater and surface water impacts in the Landfill M-8 area is 
presented in Section 1.5 of this document. 

1.4 Remedial Investigation Methodology 

1.4.1 Monitoring Well Installatior7 

Four monitoring wells, MW- 12, MW-13, MW- 14, and MW-15 were installed in 1995 by Weston 
during site investigation field activities. Well logs and well construction were included in 
Weston's SIR and are also included in Appendix A of this report. In order to confirm that 
groundwater contamination is not exceeding NJDEP Ground Water Qual~ty Criteria (GWQC) at 
the boundaries of Landfill M-8, seven piezometric wells (MW-16 through MW-22) were 
installed along Parkers Creek. Two additional monitoring wells (MW-23 and MW-24) were 
installed at Landfill M-8 during remedial investigation activities performed at Landfill M-5 
located immediately adjacent to Landfill M-8. One more monitoring well, MW-697-01, was 
installed southeast of Landfill M-8, during underground storage tank (UST) closure activities 
performed at building number 697. Locations of these piezometric wells and monitoring wells 
are shown on F~gure 2. 

Piezometric wells MW-21 and MW-22 were installed on August 20, 1998, MW- 18, MW-19, and 
MW-20 were installed on August 22, 1998, MW-17 was installed on August 31, 1998, and MW- 
16, was installed on September 1, 1998. The locations of these wells are depicted on Figure 2. 
A hollow stem auger drill rig was used to advance the boring at each well location. The wells 
were constructed of 2-inch diameter schedule 40 PVC screen and casing, and were installed at 
depths between approximately 13 feet to approximately 20 feet below surface grade. The screen 
mterval in  each well extends from approximately 5 feet below ground surface (bgs) to the bottom 
of the well. The annular space surrounding the screen was filled with #2 grade sand to a level at 
least one foot above the top of the screen in each well. The remainder of the annular space 
surrounding each well was filled with cementhentonite grout to surface. Each piezometric well 
was finished with approximately 2.5 feet PVC casing above land surface protected by a 6-inch 
diameter steel protective casing. Upon completion, the wells were developed, using a 
submersible pump, until the groundwater was visibly free of sediments. The wells were installed 
and developed by Groundwater and Environmental Services, Inc., a licensed New Jersey drilling 
company. The wells were installed in accordance with standard NJDEP procedures for the 
mstallation of wells in unconsolidated materials. Monitoring well logs, construction details and 
monitoring well records are included as Appendix A. 

Monitoring wells MW-23 and MW-24 were installed on March 30, 1999 and March 29, 1999, 
respectively. The wells were constructed of 4-inch diameter schedule 40 PVC screen and casing, 
and were installed at depths of approximately 15 feet and approximately 18 feet, respectively. 
The screen interval in each well extends from approximately 3 to 5 feet to the bottom of the well. 
The annular space surrounding the screen was filled with #2 grade sand to a level at least one 
foot above the top of the screen in each well. The remainder of the annular space surrounding 
each well was filled with cementhentonite grout to surface. Each monitoring well was finished 
with approximately 3.0 feet PVC casing above land surface protected by a 6-inch diameter steel 



protective casing. Upon completion, the monitoring wells were developed, using a submers~ble 
pump, until the ground water was visibly free of sediments. The wells were Installed and 
developed by Lutz Environmental Inc., a licensed New Jersey drilling company, under the direct 
supervision of the ATC professional geologist. The monitoring wells were installed in 
accordance with standard NJDEP procedures for the installation of wells in unconsolidated 
materials. Monitoring well logs, construction details, and monitoring well records are attached in 
Appendix A. 

On November 1 1,  1999, due to lack of water, monitoring well MW-24 was sealed, and a new 
monitoring well was installed in approximately the same location. This new monitoring well was 
mstalled to a depth of approximately 40 feet, following the same standard NJDEP procedures for 
 he installation of wells in unconsolidated materials. Abandonment forms and monitoring well 
records for newly installed monitoring well are attached in Appendix A. 

1.4.2 Survey o f  the Piezometer and Monitoring Wells 

The newly installed piezometer and monitoring wells (MW-16 through MW-24) were surveyed 
relative to NJGCS Monument Number 9235, with an elevation of 56.69 feet, by Frederick W. 
Kocen Jr., Professional Land Surveyor (License # 34008). Copies of the Ground Water Monitoring 
Well Certification - Form B - Location Certification are attached in Appendix A. 

1.4.3 Quarterly Groundwater Sampling (MW-12, MW-13, MW-14, and MW-15) 

On June 24, 1997, August 25, 1997, October 3 1, 1997, February 25, 1998, June 4, 1998, August 
28, 1998, November 4, 1998, January 27,1999, June 22, 1999, September 23, 1999, December 
28, 1999, and March 15, 2000, groundwater samples were collected from monitoring wells MW- 
12, MW-13, MW-14, and MW-15. In addition, on April 14, 1999 and April 28, 1999, 
groundwater samples were also collected from monitoring well MW-12. Groundwater 
monitoring and sampling field notes are included in Appendices B through N. Groundwater 
samples were collected from wells according to the procedures outlined in the Field Sampling 
and Quality Assurance Plan, attached as Appendix Q and in accordance with the NJDEP7s May 
1992 Field Sumpling Procedures Manual. The depth to groundwater was measured in each 
monitoring well using a sonic interface probe, and the volume of groundwater in the well casing 
was calculated. Subsequently, approximately three well volumes were purged from the well. 
After purging, each sample was collected using a dedicated teflon bailer. Groundwater depth, 
temperature, pH, dissolved oxygen, and electrical conductivity were recorded prior to purging, 
alter purging, and prior to sampling. Samples were handled and analyzed in accordance with the 
quality assurancelquality control (QAIQC) protocols given in the Technical Requirements for 
Site Remediation. The water samples collected on above mentioned dates were preserved, 

chilled to ~ O C ,  and delivered under chain of custody to the Fort Monmouth Environmental 
Testing Laboratory, Fort Monmouth, New Jersey, where the samples were analyzed for volatile 
organic compounds including xylenes (VOC+15) using EPA Method 624, BaseINeutral and Acid 
Extractables using EPA Method 625, Pesticide and Polychlorinated Biphenyls (PCB) using EPA 
Method 608, and Target Analyte List Metals using standard methods [Atomic Absorption 
/Inductively Coupled Argon Plasma (AAIICP)]. The results of quarterly groundwater sampling 



are presented in Section 1.5.1 of this document. Laboratory reports are attached as Appendices B 
through N. These quarterly sampling data are summarized on Tables 1 through 4. 

1.4.4 Groundwater Sampling (MW-16 through MW-22) 

One round of groundwater sampling was conducted on September 23, 1998 for monitoring wells 
MW- 16 and MW-17 and on September 30, 1998 for monitoring wells MW-18 through MW-22. 
A confirmatory round of groundwater sampling was performed on October 20, 1998 (MW-16 
through MW-19) and October 21, 1998 (MW-20 through MW-22). Starting on January 27, 
1999, all seven piezometric wells were included in the monitoring sampling program performed 
at Landfill M-8. Groundwater samples were collected from wells according to the procedures 
outlined in the Field Sampling and Quality Assurance Plan, attached as Appendix Q and in 
accordance with the NJDEP's May 1992 Field Sampling Proced~ves  Manual. The depth to 
groundwater was measured in each monitoring well using a sonic interface probe, and the 
volume of groundwater in the well casing was calculated. Subsequently, approximately three 
well volumes were purged from the well. After purging, each sample was collected using a 
dedicated teflon bailer. Groundwater depth, temperature, pH, dissolved oxygen, and electrical 
conductivity were recorded prior to purging, after purging, and prior to sampling. Samples were 
handled and analyzed in accordance with the quality assurancelquality control (QAIQC) 
protocols given in the Technical Requirements for Site Remediation. Groundwater monitoring 
and sampling field notes are included as Appendices I through M, 0 and P. The water samples 
collected on above mentioned dates were preserved, chilled to 4"C, and delivered under chain of 
custody to the Fort Monmouth Environmental Testing Laboratory, Fort Monmouth, New Jersey, 
where the samples were analyzed for VOC+15, including xylenes, according to EPA Method 
624, Base/Neutral and Acid Extractables using EPA Method 625, PesticidesIPCBs using EPA 
Method 608, and TAL Metals using standard methods ANICP. The results of these groundwater 
sampling events are presented in Section 1.5.1 of this document. Laboratory reports are attached 
as Appendices 1 through M, 0 and P. These quarterly sampling data are summarized on Tables 5 
through 1 I .  

One round of' groundwater sampling, using low flow pump purging methodology, was performed 
on July 25, 2000 for monitoring wells MW-16 and MW-17. Groundwater samples were 
collected from wclls according to the procedures outlined in the Field Sampling and Quality 
Assurance Plan, attached as Appendix Q and in accordance with the NJDEP's May 1992 Field 
Sunzpling Procedures Manual. After purging, each sample was collected from the purge line. 
Groundwater depth, temperature, pH, dissolved oxygen, and electrical conductivity were 
recorded prior to purging, after purging, and prior to sampling. Samples were handled and 
analyzed in accordance with the quality assurancelquality control (QNQC) protocols given in the 
Technical Requirernerzts~for Site Remediation. Groundwater monitoring and sampling field notes 
are included as Appendix R. The water samples collected on above mentioned date were 
preserved, chilled to 4OC, and delivered under chain of custody to the Fort Monmouth 
Environmental Testing Laboratory, Fort Monmouth, New Jersey, where the samples were 
analyzed for TAL Wlctals using standard methods AAJICP. The results of these groundwater 
sampling events are presented in Section 1.5.1 of this document. Laboratory reports are attached 
as Appendix R and sampling data are summarized on Tables 5 and 6. 



1.4.5 Gro~ndwnter  Sampling (MW-23 and MW-24) 

One round of groundwater samplmg was conducted on April 14, 1999 for monitoring wells MW- 
23 and MW-24. A confirmatory round of groundwater sampling was performed on April 28, 
1999. Starting on September 23, 1999, monitoring wells MW-23 and MW-24, installed at 
Landfill M-5, were included in the monitoring sampling program performed at Landfill M-8. On 
December 28, 1999, monitoring well MW-24 was not sample due to lack of water (dry). As 
mentioned in Section 1.4, monitoring well MW-24 was sealed, and a new monitoring well was 
installed in approximately the same location. Starting with March 15, 2000, newly installed 
monitoring well MW-24 was included in the monitoring sampling program performed at Landfill 
M8. 

Groundwater samples were collected from wells accordmg to the procedures outlined in the Field 
Sampling and Quality Assurance Plan, attached as Appendix Q and in accordance with the 
NJDEP's May 1992 Field Sampling Procedures Manual. The depth to groundwater was 
measured in each monitoring well using a sonic interface probe and the volume of groundwater 
in the well casing was calculated. Subsequently, approximately three well volumes were purged 
from the well. After purging, each sample was collected using a dedicated teflon bailer. 
Groundwater depth, temperature, pH, dissolved oxygen, and electrical conductivity were 
recorded prior to purging, after purging, and prior to sampling. Samples were handled and 
analyzed in accordance with the quality assuranceiquality control (QNQC) protocols given in the 
Technical Requirements,for Site Remediation. Groundwater monitoring and sampling field notes 
are included as Appendices K through N. The water samples collected on above mentioned dates 
were preserved, chilled to 4OC, and delivered under chain of custody to the Fort lMonmouth 
Environmental Testing Laboratory, Fort Monmouth, New Jersey, where the samples were 
analyzed for VOC+15, including xylenes, according to EPA Method 624, Basemeutral and Acid 
Extractables using EPA Method 625, PesticidesIPCBs using EPA Method 608, and TAL Metals 
usmg standard methods AA/ICP. The results of these groundwater sampling events are presented 
in Section 1 S. 1 of this document. Laboratory reports are attached as Appendices K through N 
and sampling data are summarized on Tables 12 and 13. 

On January 6, 2000 and January 27, 2000, groundwater samples were collected from MW-24, 
and on February 8, 2000 and February 22, 2000, groundwater samples were collected from MW- 
23 using low flow pump purging methodology. Groundwater samples were collected from wells 
according to the procedures outlined in the Field Sampling and Quality Assurance Plan, attached 
:IS Appendix Q and in accordance with the NJDEP's May 1992 Field Sampling Procedures 
Manual. After purging, each sample was collected from the purge line. Groundwater depth, 
temperature, pH, dissolved oxygen, and electrical conductivity were recorded prior to purging, 
after purging, and prior to sampling. Samples were handled and analyzed in accordance with the 
quality assurancelquality control (QNQC) protocols given in the Technical Requirementsfor 
Site Remediation. Groundwater monitoring and sampling field notes are included as Appendix 
R. The water samples collected on above mentioned date were preserved, chilled to 4OC, and 
delivered under chain of custody to the Fort Monmouth Environmental Testing Laboratory, Fort 
Monmouth, New Jersey. Groundwater samples collected from MW-23 and MW-24 were 
analyzed for TAL Metals using standard methods AA/ICP and samples collected from MW-24 



were further analyzed for PCBs using EPA Method 608. The results of these groundwater 
sampling events are presented in Section 1.5.1 of this document. Laboratory reports are attached 
as Appendix S and sampling data are summarized on Tables 12 and 13. 

1.4.6 Gro~irzdwater Sampling (MW-697-01) 

On August 27, 1997, October 29, 1997, February 26, 1998, June 4, 1998, August 28, 1998, 
November 4, 1998, January 27, 1999, June 22, 1999, September 23, 1999, December 28, 1999, 
and March 15, 2000, groundwater samples were collected from monitoring well MW-697-01. 
Groundwater samples were collected according to the following procedures and In accordance 
with the NJDEP's May 1992 Field Sampling Procedures Manual. The depth to groundwater was 
measured in each monitoring well using a sonic interface probe, and the volume of groundwater 
in the well casing was calculated. Subsequently, approximately three well volumes were purged 
from the well. After purging, each sample was collected using a dedicated teflon bailer. 
Groundwater depth, temperature, pH, dissolved oxygen, and electrical conductivity were 
recorded prior to purging, after purging, and prior to sampling. Samples were handled and 
analyzed in accordance with the quality assurancelquality control (QAIQC) protocols given in the 
Technical Requirements for Site Remediation. Groundwater monitonng and sampling field notes 
are included in Appendices C through M. The groundwater samples collected on the above 

mentioned dates were preserved, chilled to ~ O C ,  and delivered under chain of custody to the Fort 
Monmouth Environmental Testing Laboratory, Fort Monmouth, New Jersey, where the samples 
were analyzed for VOC+15 using EPA Method 624, Basemeutral and Acid Extractables using 
EPA Method 625, PesticidesIPCBs using EPA Method 608, and Target Analyte List Metals 
using standard methods (Atomic Absorption/Inductively Coupled Argon Plasma [AAIICP]). The 
results of quarterly groundwater sampling are presented in Section 1.5.1 of this document. 
Laboratory reports are attached as Appendices C through M. These quarterly sampling data are 
summarized on Table 14. 

1.4.7 Su~face Wuter Body Sample Collection 

The objective of the surface water investigation was to obtain an indication of the surpace water 
quality of Parkers Creek, which borders Landfill M-8 on the west, north, and east. Due to 
sal~nity concentrations greater than 3.5 parts per thousand at mean high tide, the NJDEP 
classifies this creek as SE - saline waters of estuaries. Between October 1996 and March 1, 
2000, 18 rounds of samples were taken from several surface water sampling points along this 
water body, as well as from two other water bodies on the Fort Monmouth Main Post: Mill Creek 
and Lafetra Creek. Surface water sample SS-5 is located upstream from Landfill M-8, to the 
southwest of Landfill M-8 near the confluence of Mill Creek and Lafetra Creek. Surface water 
sample SS-7 is located to the east and down gradient of Landfill M-8, along Parkers Creek. 
Sampling point SS-14 is located upstream from Landfill M-8, where Lafetra Creek enters the 
Fort Monmouth Main Post. Sampling point SS-15 is located upstream from Landfill M-8, where 
Mill Creek enters the Fort Monmouth Main Post. Surface water samples were handled and 
analyzed in accordance with the Technical Requirements for Site Remediation. The surface 
water samples collected on above mentioned dates were preserved, chilled to 4OC, and delivered 
under chain of custody to the Fort Monmouth Environmental Testing Laboratory, Fort 
Monrnouth, New Jersey, where the samples were analyzed for VOC+15, including xylenes, 



according to EPA Method 624. The results of these surface water samples are presented in 
Section 1.5.2 of this document. Laboratory reports are attached as Appendix T, and sampling 
data are summarized on Table 15 and Figure 15. 

During the low tide events, two surface water sampling events (on June 1 and 8, 2000) were 
performed. Surface water samples were collected from SS-4, SS-7 and from SS-28. Surface 
water body locations are shown on Figure 2. Surface water samples were handled and analyzed in 
accordance with the Technical Requirements.for Site Remediation. The surface water samples 
collected on above mentioned dates were preserved, chilled to 4OC, and delivered under chain of 
custody to the Fort Monmouth Environmental Testing Laboratory, Fort Monmouth, New Jersey, 
where the samples were analyzed for PCBs using EPA Method 608. The results of these surface 
water samples are presented in Section 1.5.2 of this document. Laboratory reports are attached 
as Appendix U, and samplmg data are summarized on Table 16 and Figure 15. Surface water 
SWS-4 and SWS-28 will be added to the quarterly stream monitoring program and PCB 
sampling and analysis will be added to the VOC+15 requirements. 

On November 12, and 18, 1998, two surface water samples (Seep #1 and Seep #2) were collected 
from two seeps observed to discharge into Parker Creek. The surface water sampling locations 
are shown on Figure 2. Surface water samples were handled and analyzed in accordance with the 
Techlzicnl Requirements for Site Remedintion. The surface water samples collected on the above 
mentioncd dates were preserved, chilled to 4OC, and delivered under chain of custody to the Fort 
Monmouth Environmental Testing Laboratory, Fort Monmouth, New Jersey, where the samples 
.were analyzed for VOC-tl5, including xylenes, according to EPA Method 624, Basemeutral and 
Acid Extractables using EPA Method 625, PesticidesIPCBs using EPA Method 608, and Target 
Analyte List Metals using standard methods [Atomic Absorption/Inductively Coupled Argon 
Plasma (AAIICP)]. The results of these surface water samples are presented in Section 1.5.2 of 
this document. Laboratory reports are attached as Appendix V and sampling data are 
summarized on Table 17 and Figure 15. 

1.4.8 Soil and Stream Sediment Sampling for PCBs Delineation 

On Aprd 14, 1999 and April 28, 1999, groundwater samples collected from monitoring well 
MW-24 exhibited concentrations of Arochlor 1242 at 4.188 micrograms per liter (ugL) and 8.84 
ug/L, respectively, above the NJDEP criteria of 0.5 u g L  for this compound. In order to confirm 
that soils were the source of groundwater contamination, the DPW performed PCB soil 
delineation in the area surrounding MW-24. Between August 10,1999 and October 1, 1999, a 
total of 22 Geoprobe points (B 1 through B22) were drilled. Two hundred ninety three (293) soil 
samples were collected and analyzed for PCBs. Soil samples were collected from the 0-6 inch 
Interval initially, then at alternating 6-inch intervals (0-6, 12-18, 24-30, 36-42,48-54, etc) to 
depths between 90-inches and 186-inches (bottom of the Geoprobe soil borings). Soil samples at 
landfill M-8 were collected in accordance with the NJDEP Field Sampling Procedures Manual 
(May, 1992), the Technical Requirements for Site Remediation (NJAC 7:26E, June, 1993), and 
the DPW - Standard Operating Procedure for Geoprobe Sampling Methods for Site M-8 PCB 
(attached as Appendix Q). Geoprobe soil locations are shown on Figure 17, analytical results are 
summarized in Table 18 and the laboratory report is included as Appendix W. 



On March 29, 2000, the DPW submitted for review and approval to NJDEP a sediment sampling 
plan for nine landfill5 (one of them being M8), to ascertain whether PCBs are present wlth~n 
stream sediments bordering the landfills. The stream sediment sampling plan was approved by 
the NJDEP on April 3, 2000. The NJDEP's approval letter is attached as Appendix Q. Sediment 
samples at landfill M8 werc collected in accordance with the NJDEP Field Sampling Procedures 
Manual (May, 1992), the Technical Requirements for Site Remediation (NJAC 7:26E, June, 
1993), the NJDEP Guidance for Sediment Quality Evaluations (November 1998) and the DPW - 
Standard Operating Procedure for Geoprobe Sampling Methods for Site M-8 PCB (attached as 
Appendix Q). On April 12, 2000 and Aprll 13, 2000, ten soil borings were advanced to depths of 
approximately 12-inch, except soil boring M8/3 advanced to a depth of approximately 24-inch, at 
locations shown on Figure 16. Three sediment samples were collected from M8/3 from 0-6 
inches, 6-12 inches and 18-24 inches intervals, and two sediment samples were collected from 
the remaining ninc soil borings from intervals of 0-6 inches and 6-12 inches. Sediment samples 
were analyzed for PCBs. Table 19 summarizes analytical results and the laboratory report is 
included as Appendix X. 

1.4.9 Aqugtcr Pump Test 

A slug test was conducted on June 4, 1999, at the site in order to determine the hydraulic 
conductivity of the unconfined aquifer. In-situ hydraulic conductivity of the shallow, saturated, 
unconsolidated materials underlying the site was determined by means of falling head and rising 
head slug tests. Slug tests are simple, single well tests that are used to approximate the hydraulic 
conductivity of the aquifer in which the well is screened. A slug test consists of rapidly changing 
the water level in the well and recording the response of the aquifer. 

To minimize the impact to the aquifer and the volume of waste generated, no water was removed 
or added to the tested wells. Instead, a cylmdrical object (slug) was submerged in each well to 
displace water and create an initial increase in hydraulic head. This is comparable to adding 
water to the well. The subsequent decrease in water level was measured (falling head). When 
water levels stabilized following the insertion, the slug was removed resulting in an initial 
decrease in hydraulic head. The subsequent rise in water level was measured (rising head). 
Water levels in the well during both the insertion and the removal were measured and recorded 
ustng a pressure transducer and data logger. Monitoring well MW13 was utilized to conduct the 
slug test. 

1.5 Remedia.1 Investigation Results 

1.5.1 Groundwater Quality 

Historically, separate phase hydrocarbons were not reported in any of the monitoring wells. The 
compounds detected above their respective method detection limits, during the groundwater 
sampling events, are summarized in Tables 1 through 14. Eighteen (18) VOCs, 15 SVOCs, nine 
pesticides, one PCB, and 23 PPMs were detected above their respective method detection limits 
(MDL) in at least one sampling round. Of these detected compounds, five VOCs 
(chlorobenzene, tetrachloroethene, benzene, methylene chloride and trichloroethene), one 
SVOCs [bis(2-Ethylhexyl)phthalate], six pesticides (alpha-BHC, 4,4'-DDE, 4,4-DDD, 4,4'- 



DDT, alpha-chlordane, gamma-chlordane), one PCB (arochlor 1242) and eleven PPMs 
(aluminum, arsenic, cadmium, chromium, iron, lead, manganese, mercury, nickel, silver, and 
sodium) were detected at concentrations exceeding their respective NJDEP Class I1 Ground 
Water Quality Criteria (GWQC). These exceedances are mapped on Figure 15. 

Methylene chloride was detected above its GWQC in MW-12 on October 3 1, 1997 and in MW- 
14 on August 25, 1997, after which methylene chloride concentrations decreased to ND for the 
remaining eleven and ten sampling events in both monitoring wells. Based on these results 
methylene chloride is not considered a contaminant of concern. 

Tetrachloroethene was detected above its GWQC of 1 microgram per liter (ugL) in MW-12 in 
12 of 14 sampling events, with concentrations fluctuating between a low of 2.25pgIL on 
February 25, 1998 to a high of 46.06 on June 22, 1999. Monitoring well MW697-01 showed a 

one time exceedance for tetrachloroethene on November 4, 1998 (1.18 ug/L), followed by five 
consecutive rounds of ND concentrations. In MW-23, tetrachloroethene was found above the 
NJDEP GWQC on April 14, 1999 (6.56 ug/L), September 23, 1999 (1.62 ug/L), and December 
28, 1999 (7.38 ug/L), followed by one round of ND concentrations. Due to high and constant 
concentrat~ons of tetrachloroethene detected in MW-12, considered an upgradient well due to its 
location at Landfill M-5, this compound is considered a contaminant of concern at Landfill M-5. 
A bioremediation treatment program will be implemented at Landfill M-5 to increase the 
degradation rate of the contaminant of concern (PCE) in groundwater at the Landfill M-5 and 
Landfill M-8. A tetrachloroethene isopleth map for March 15, 2000 sampling event is attached 
as Figure 18. Tetrachloroethene is not considered a contaminant of concern for Landfill M-8. 

Chlorobenzene was detected above its GWQC of 4 ug/L in MW-14 in nine of 12 sampling events 
with a highest concentration of 15.59 ug/L reported on June 24, 1997, and decreasing to ND on 
December 28, 1999, and a concentration of 2.9 1 ug/L reported during the last sampling event on 
March 15, 2000. In monitoring well MW-15 chlorobenzene was detected above its GWQC in 
eight of 12 sampling events. Concentrations ranged from 29.43 ug/L on November 4, 1998, to 
ND on March 15, 2000. In MW- 16, chlorobenzene was detected on June 22, 1999, at a 
concentration of 18.38 ug/L, followed by three consecutive rounds of samples with 
concentrations reported ND or below NJDEP-GWQC. In MW- 17, chlorobenzene was detected 
above the NJDEP-GWQC in three of seven sampling events with the highest concentration of 
6.61 u g L  reported on October 20, 1998 and ND concentration reported for the last samplsng 
event performed on March 15,2000. MW-18 showed exceedances for chlorobenzene in all 
beven sample events, fluctuating from 10.42pgIL to 18.38pg/L, with a concentration of 12.56 
reported on March 15,2000, last sampling event. Due to concentrations of chlorobenzene, above 
the NJDEP-GWQC, detected in MW- 14, MW- 15 and MW- 18, this compound is considered a 
contaminant of concern at Landfill M-8. A chlorobenzene isopleth map for March 15, 2000 is 
attached as Figure 19. 

Benzene was detected above its GWQC of 1 ug/L in MW-15 on June 24, 1997 (1.52 ug/L), 
August 25, 1997 (1.28 ugL), August 28, 1998 (2.3 ug/L), November 4, 1998 (3.11 ug/L), and 
June 22, 1999 (2.09 ugL),  after which benzene concentrations decreased to ND for the 
remaining three sampling events. Benzene was also detected above its NJDEP-GWQC in MW- 
16 on June 22, 1999 (2.48 ug/L), followed by three consecutive sampling events with ND 
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concentrations. In MW-24, benzene concentrations were not detectcd above the MDL for three 
consecutive sampling events and on March 15,2000 benzene was detected at a concentration of 
1,67pg/L, slightly above the NJDEP-GWQC of 1 ug/L. Benzene is a contaminant of concern for 
the Landfill M-8. A benzene isopleth map for March 15, 2000 is attached as Figure 20. 

Trichloroethene (TCE) was detected above the NJDEP-GWQC of 1 ug/L on September 23, 1999 
(1.94 ug/L), and March 15, 2000 (2.7 ug/L) only in monitoring well MW-23, Since a 
bioremediation treatment program will be implemented at Landfill M-5 to increase the 
degradation rate for contaminants of concern (PCE and TCE) in groundwater at the Landfill M-5 
and Landfill M-8, TCE is not considered a contaminant of concern for Landfill M-8. 

Bis(2-Ethylhexy1)phthalate was detected above its GWQC with a concentration of 58.53pglL in 
MW-16 on January 27, 1999, followed by three consecutive rounds of ND concentrations and 
3.15 ugL ,  below its NJDEP-GWQC of 30 u g k ,  on March 15, 2000. Based on these results 
Bis(2-Ethylhexy1)phthalate is not considered a contaminant of concern. 

Monitoring well MW697-01, is the only well reporting six pesticides exceeding their respective 
NJDEP-GWQC. The pesticides detected at concentrations exceeding their respective GWQC 
were alpha-BHC, 4,4'-DDE, 4,4-DDD, 4,4'-DDT, alpha-chlordane and gamma-chlordane. Over 
11 rounds of groundwater sampling, the concentrations of these six pesticides have all shown 
decreases. In the last ten rounds of sampling, alpha-BHC concentrations were reported ND. In 
the last six rounds of sampling, gamma-chlordane was reported at concentrations below the 
NJDEP-GWQC of 0.5 u g L  for this compound. 4,4'-DDE was reported above its NJDEP- 
GWQC of 0.1 ug/L only on June 4, 1998, followed by four rounds with concentrations reported 
below the NJDEP criteria and three rounds with ND. 4,4'-DDT concentrations were reported at 
concentrations slightly above the NJDEP criteria of 0.1 ug/L in five of 11 sampling events, with 
the last two rounds of samples reported at concentrations below the NJDEP-GWQC. The 4,4- 
DDD concentrations decreased from 2.080 u g L  on August 27, 1997 to 0.229 ug/L on March 15, 
20000, slightly above the NJDEP-GWQC of 0.1 ug/L. Pesticide (4,4'-DDD) isopleth map for 
March 15, 2000 is attached as Figure 21. The 4,4-DDD concentrations may be the result of the 
biodegradation of 4,4-DDT, both of wh~ch were widely used pesticides prior to being banned in 
the United States in the early 1970s (Hayes, W. J., Jr. Toxicology of Pesticides Baltimore: 
Williunzs & Wilkins, 1975. 302). 4,4-DDD is typically persistent in the environment and strongly 
adsorbs onto fine soil particles such as silts and clays. In addition, as mentioned in the 
Groundwater Chemicals - Desk Reference, Second Edition, John H. Montgomery, 4,4-DDD 
exhibits a very low solubility (<I mgll). For these reasons it is not expected to be mobile in the 
environment, either in the soil column or via groundwater transport. Its occurrence in 
groundwater may be due to suspended sediments in the groundwater samples collected at 
Landfill M-8. 4,4-DDD concentrations are not widespread across Landfill M-8, but rather occur 
only in one location at concentrations only slightly above GWQS. Further, remediation of 4,4- 
DDD at these very low concentrations is not considered practicable or cost-effective. Since 
monitoring well MW697-01 located at Landfill M-5 will be included in the bioremediation 
treatment program implemented at Landfill M-5, and for reasons given above, the six pesticides 
exceeding their respective NJDEP-GWQC are not considered contaminants of concern. 



Monitoring well MW-24, is the only well reporting one PCB, Arochlor 1242, exceeding its 
NJDEP-GWQC. Arochlor 1242 was reported above its NJDEP-GWQC of 0.5 ug/L on April 14, 
1999 and April 28, 1999 followed by four quarterly sampling rounds with concentrations 
reported ND. Based on these results, Arochlor 1242 is not considered a contaminant of concern. 

Of the eleven PPMs (aluminum, arsenic, cadmium, chromium, iron, lead, manganese, mercury, 
nickel, silver, and sodium) detected above their respective GWQCs, four of them - aluminum, 
iron, manganese, and sodium - exceeded their respective GWQCs for nearly every sample taken 
during this groundwater monitoring program. However, aluminum, manganese, sodium, and 
iron were found in concentrations below those determined for site-specific and Monmouth 
County maximum background levels. As mentioned in the Weston SIR, several natural and 
anthropogenic factors contribute to the wide range in concentrations of mctals in soils. Soils 
derived from the glauconitic sands contain abundant iron, aluminum, calcium, magnesium, 
manganese, and potassium. Although aluminum concentrations exceeded the NJDEP GWQC, 
the measured concentrations did not exceed the site-specific maximum background level noted in 
the Weston report (121,000 pg/L). Similarly, iron concentrations did not exceed the site-specific 
maximum background level noted in the Weston report (43 1,000 pg/L). Elevated sodium 
concentrations may be the result of saline water intrusion into the groundwater, since the 
Landfill M-8 wells are located near the Parkers Creek saline estuary. Elevated manganese 
concentrations may be the result of the groundwater flowing through glauconitic soil formations. 
In addition, manganese is a common metal in tidally influenced environments (Weston report 
Section 4.1-2 1). Based on this information, aluminum, iron, manganese and sodium are not 
contaminants of concern at Landfill M-8. 

Anthropogenic influences on the background metal concentrations include deposition of airborne 
dust, and historical applications of fertilizers, pesticides, and herbicides can account for the 
elevated levels of mercury, lead, cadmium, and arsenic (Weston report Section 4.1-22). On July 
25,2000, February 8 and 22, 2000 and January 6 and 27, 2000, a low flow pump purging and 
sampling proced~~re was performed at monitoring wells MW-16, MW-17, MW-23 and MW-24 
in order to collect groundwater samples with minimum turbidity. The analytical results are 
included on Tables 5 ,6 ,  12, and 13. 

Arsenic was detected at concentrations below the GWQC in eight of 14 monitoring wells. In 
monitoring wells MW- 13, MW- 16, MW- 17, MW-2 1, MW-22, and MW-23 arsenic was detected 
above its GWQC of 8 ug/L for one or two sampling events, followed by five to seven 
consecutive rounds of sampling with arsenic reported at concentrations below NJDEP criteria or 
at ND. Furthermore, the analytical results of groundwater samples collected using a low flow 
pump purging and sampling procedure showed arsenic concentrations below NJDEP criteria or at 
ND in all above monitoring wells. Arsenic is not considered a contaminant of concern at 
Landfill M-8. 

Cadmium was reported in seven of 14 monitoring wells. In monitoring wells MW-17, MW-19, 
MW-20, MW-21, MW-22, and MW-23, cadmium was detected above the GWQC of 4 ug/L for 
one, two or three sampling events. Ln monitoring well MW-16, cadmium concentrations 
historically have fluctuated between 50.9 ug/L to 0.649 u g L  However, the analytical results of 
groundwater samples collected using a low flow pump purging and sampling procedure showed 
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cadmium concentration5 at ND in monitoring wells MW-16, MW-17, MW-23 and MW-24. 
Cadmium 1s not considered a contaminant of concern at Landfill M-8. 

Chromium was reported above the GWQC only in monitoring well MW-16 on September 23, 
1998 at a concentration of 137 ug/L. However, the analytical results of groundwater samples 
collected using a low flow pump purging and sampling procedure showed chromium 
concentrations below NJDEP criteria of 100 ug/L in monitoring well MW-16. Chromium i5 not 
considered a contaminant of concern at Landfill M-8. 

Lead was detected at concentration above GWQC of 10 ug/L in 13 of 14 monitoring wells. In 
nine of 13 monitoring wells, lead was detected above GWQC for onc or two sampling cvents, 
followed by five to nine consecutive rounds of sampling with lead reported at concentrations 
below NJDEP criteria of 10 ug/L or at ND. In MW-16, lead concentrations historically have 
fluctuated between 256 ug/L to 3.41 ug/L. In MW-17, lead concentrations historically fluctuated 
between 61 ug/L to 3.14 ug/L. During the last round of sampling, lead concentrations in MW- 16 
and MW-17 were reported at ND utilizing the low flow pump purging and sampling procedure. 
Lead is not considered a contaminant of concern at Landfill M-8. 

Mercury was detected at a concentration of 2.74 ug/L, above the GWQC of 2.0 ug/L, in MW-23 
on April 14, 1999. For the next six consecutive rounds, mercury was ND or if detected was 
below the GWQC. Mercury was also detected in MW-16 at a highest concentration of 11.4 ug/L 
on September 29, 1998, decreasing in the next seven rounds of sampling events to a 
concentration of 1 ug/L below the NJDEP criteria of 2 ug/L. On February 8 and 22,2000 in 
MW-23, and on July 2000 in MW-16, when a low pump purging and sampling procedure was 
used, mercury concentrations were reported below NJDEP criteria or ND. Mercury is not 
considered a contaminant of concern at Landfill M-8. 

Nickel was reported above the GWQC of 100 ug/L only in monitoring well MW-16 on 
December 28, 1999, at a concentration of 10811g/L. Prior to December 28, 1999, for five 
consecutive quarterly sampling rounds and after December 28, 1999 for two consecutive 
quarterly sampling rounds, nickel concentrations were reported below NJDEP criteria or ND. 
Nlckel is not considered a contaminant of concern at Landfill M-8. 

Silver was noted within the first two quarterly sampling events for monitoring wells MW-12, 
MW-13, MW-14, MW-15 and MW697-01 at elevated levels; however, this analyte was also 
detected at elevated levels in associated method blanks. Silver is not considered a contaminant 
of concern at Landfill M-8. 

1.5.2 S u r f c u  Water Quality 

Laboratory results for all surface water and seep sampling points are summarized on Table 15, 16 
and 17. Referring to Table 15, VOC analysis for the stream sampling points revealed that 
acetone, cis-1,2-dichloroethene, methylene chloride, methyl-tert-Butyl ether (MTBE), TCE, and 
PCE were present in concentrations above their respective method detection limits. Of these, 
only PCE was detected in samples collected from SS-5, SS-7 and SS-15, at concentrations 
exceeding its NJDEP Surface Water Quality Standard (SWQS) of 4.29 pg/L (as per N.J.A.C. 7:9- 



6 (2) - September 1997). PCE concentrations ranging from 1.24 to 10.38 yg/L were detected, 
The exceedances are mapped on Figure 15. Referring to Figure 15, during each sampling event, 
PCE concentrations in surface water collected from SS-15 were reported at higher concentrations 
than surface water collected from SS-5 and SS-7. Since SS-15 is located close to where the 
stream enters Fort Monmouth, and since SS-15 is located upstream of landfill M-8, it suggests 
that surface water is impacted prior to flowing into Fort Monmouth property and that Landfill M- 
8 is not a contributor of PCE contamination to the Parkers Creek. Also, in all sentinel wells 
located downgradient of Landfill M-8 and along the Parkers Creek, PCE concentrations were not 
detected above the NJDEP-GWQC. 

Referring to Table 16, PCBs were not detected above the MDL in any of the surface water 
samples collected during the two low tide events. Referring to Table 17, VOC analysis from the 
4eep sampling points revealed that chlorobenzene and 19-Dichlorobenzene were present In 
concentrations above their respective method detection limits. Of these, only chlorobenzene was 
detected in the sample collected from Seep #2, on November 12, 1998, at a concentration of 4.16 
ug/L, slightly above its NJDEP-GWQC of 4 ug/L. Semi-volatiles analysis revealed that 
acenaphthene, fluoranthene, and pyrene were present in concentrations above their respective 
MDLs, but below of their respective NJDEP-GWQC. Pesticides/PCBs were not detected above 
their specific MDLs. For metals, only aluminum, arsenic, chromium, iron, lead, manganese, and 
sodium exceeded the NJDEP-GWQC. 

1.5.3 Soil and St!-eum Sediment Sampling for PCBs Delineation 

Soil sampling analytical results are presented in Table 18. Between August 10,1999 and October 
1, 1999, a total of 293 soil samples were collected and analyzed in order to delineate PCB 
contamination around monitoring well MW-24. Arochlor 1242 was reported only in three soil 
camples collected from boring B-11 at depths between 24 inches to 54 inches. The highest 
concentration of 274.7 12 mg/Kg was detected at a depth of 48-54 inches, above the soil cleanup 
criteria of 0.49 mg/Kg. Arochlor 1254 was reported only in one sod sample collected from B-3 
at a depth of 168 to 174 inches at a concentration of 342.484 mg/Kg, above the soil cleanup 
criteria of 0.49 mg/Kg. Arochlor 1260 was reported in 48 soil samples collected at 
concentrations between 0.101 mg/Kg to 30.03 mg/Kg, with 22 soil samples exceeding the soil 
cleanup criteria of 0.49 mg/Kg. Referring to Table 18, in all sod borings, except boring B-06, 
the next sampling interval below the interval with the highest concentration showed a ND. 
Referring to Figure 2 1, only two small spots with PCBs concentration exceeding NJDEP criteria 
were identified at soil borings B- 1 1 and B- 13. 

Stream sediment analytical results are presented in Table 19. Arochlor 1254 was detected in two 
of the 2 1 samples collected, at concentrations above lowest effects level of 0.060 milligram per 
Kilogram (mg/Kg) but well below the severe effects level of 34 mg/Kg. Concentrations of 1.455 
mg/Kg and 0.138 mg/Kg were reported only in sediment samples collected from M8/7 - 0-6 
inches and from M8/8 - 0-6 inches, respectively. These sediment samples were collected from 
two points located very close to a storm drain discharge area. Since this storm drain crosses 
Landfill M-8, it is possible that impacted soils from Landfill M-8 have been transported via the 
storm dram and have impacted the sediments. 



1.5.4 Aquifer Clznt-acteristics 

The Hvorslev Method and the Bower-Rice Method (1976) of determining hydraulic conductivity 
of unconfined aquifers were employed, with the following assumptions (Kruseman and de 
Ridder, 1990): 

The aquifer is unconfined and has an apparently infinite areal extent; 
The aquifer is homogeneous, isotropic, and of uniform thickness over the area influenced by 
the slug test; 
Prior to the test, the water table is horizontal over the area that will be influenced by the test; 
The head in the well is changed instantaneously at to=O; the drawdown in the water table 
around the well 1s negligible; 
The Inertla of the water column In the well and the linear and non-linear well losses are 
negligible; 
The well either partially or fully penetrates the saturated thickness of the aquifer; 
The well diameter is finite; hence storage in the well cannot be neglected; and 
The flow to the well is in a steady state. 

The results of the slug test and associated calculation are presented in Appendix T. The average 
hydraulic conductivity (K) from the slug test conducted on MW13 is 0.85 ftlday. 

1.6 Sensitive Receptor Survey 

1.6.1 Well Search Data 

All available DPW records and files were reviewed for information concerning wells located 
within Fort Monmouth. Also, two Well Search reports prepared by Roy F. Weston, in November 
1993 and February 1994, were reviewed for information concerning wells within a one mile 
radius surrounding the center point of Landfill M-8. The well information is summarize on 
Table 20 and locations were plotted on a scaled map, included as Figure 23. 

The results of the well search indicate the following: 

Monitorinn Wells: 119 monitoring wells were identified within one mile of the site. These wells 
were completed at depths between ten and 28 feet, with open or screened intervals ranging 
between one and 28 feet. 

Domestic Wells: Five domestic wells were identified within one mile of the site. The depths of 
these wells ranged between 15 and 323 feet, with open or screened intervals ranging between 40 
and 323 feet. 

Trrication Wells: Eight lawn irrigation wells were identified within one mile of the site. The 
depths of these wells ranged between 45 and 250 feet, with open or screened intervals ranging 
between 35 and 250 feet. 

Public Supplv Wells: No public supply wells were identified within one mile of thc site. 
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1.6.2 Receptor Evaluation 

Typically, groundwater, surface water, soil, and sediment impacts may give rise to concern about 
human and ecological receptors. However, in the case of Landfill M8, based on the following, 
no receptors are expected to be impacted: 

Since there are no domestic, irrigation or public supply wells immediately downgradient of 
Landfill M8, and since impacted groundwater is expected to naturally attenuate in a very 
short distance ( see Section 1.7), no concerns exist with respect to human exposure to 
impacted groundwater. 

Parkers Creek represents a potential ecological receptor, since the monitoring wells nearest 
the stream (MW-14, MW-15, MW16 and MW-18) have been shown to be contaminated with 
chlorobenzene at levels exceeding the NJDEP GWQC. However, the chlorobenzene levels 
detected in these wells (ranging from ND to 29.43 pg/L) are not high enough to put Parkers 
Creek's surface water into violation of the applicable NJDEP SWQS for chlorobenzene, 
which is 21,000 pg/L (N.J.A.C. 7:9BB-1.14). Benzene, a contaminant of concern at Landfill 
M-8 was not detected in any of the surface water samples collected from Parkers Creek. 
Based on the discussion in Section 1.5.2 and the discussion in Section 1.7, the impacted 
groundwater in Landfill M8 IS not expected to substantially affect Parkers Creek. 

Although Parkers Creek represents a potential ecological receptor, as discussed previously, 
Parkers Creek is impacted with tetrachloroethene by sources upgradient of Landfill M8. 
Since tetrachloroethene was not detected in sentinel wells and based on the discussion in 
Section 1.5 and the discussion in Section 1.7, the tetrachloroethene impacted groundwater in 
Landfill M-8 does not appear to have adversely affected Parkers Creek, and is not expected to 
do so. 

There are no concerns with respect to direct exposure by humans to impacted soil, because 
soil impacts were very minor, they exist at depth, and are contained in a relatively small area. 
The cover afforded by the M8 Landfill is expected to be adequate to continue to provide a 
barrier to human exposure. In addition, the M-8 landfill is fenced on all sides, with the 
exception of the landfill stream boundary, and the access to landfill area is controlled and 
limited to environmental personnel. 

1.7 Classification Exception Area 

A CEA is a mechanism that has been established by the NJDEP to temporarily except a defined 
area where groundwater does not meet the GWQC. As required by the Ground Water Quality 
Standards ((N.J.A.C 7:9-6 et seq.), a CEA must be established whenever constituent standards 
applicable to a groundwater classification area are not met, or will not be met for the term of the 
remediation program. According to the NJDEP's Final Guidance on Designdon of 
Classzfici'cation Exception Areas (April 17, 1995), a CEA is defined by both physical boundaries, 



and the amount of time that wiII be required for the groundwater contaminant(s) to achieve 
compliance with the GWQC. 

The Fort Monmouth DPW proposes that a CEA be established for chlorobenzene, 
tetrachloroethene (PCE), and benzene in the vicinity of Landfill M-8. A CEA is appropriate for 
this site since all sources of contamination have been addressed, no receptors are at risk, and 
groundwater contamination remains at a level where the residual contaminant plume will not 
migrate beyond the designated boundary set forth below. 

The classification exception area was determined using the analytical solution model option. 
Darcy's law was used as the model and was used to predict the duration of the CEA and the 
distance the contaminant will migrate before groundwater quality standards are achieved. 

Determination of the Duration of the CEA for chlorobenzene, PCE, and benzene 

A first order decay equation shown below, was used to calculate the duration of the CEA, since 
the degradation of the petroleum-based compounds has been shown to be logarithmic. 

where, 
C = Final concentration of the contaminant 
CP= Initial concentration of the contaminant 
k = Reaction rate constant 
t = Time in days 

The reaction rate constant k can be determined by the following equation: 

0.693 k = -  
t"" 

where, 
t " = the half life of the corresponding contaminant in days 

Data from monitoring well MW 18 was used to define the CEA for chlorobenzene since the latest 
analytical data from the March 15,2000 sampling event indicated the presence of chlorobenzene 
at a concentration of 12.56 pg/L (C*). The final concentration of the chlorobenzene contaminant 
will be 4 pg/L (C) as per the NJDEP's Class I1 GWQC. 

Data from monitoring well MW- 12 was used to define the CEA for PCE since the latest 
analytical data from the March 15, 2000 sampling event indicated the presence of PCE at a 
concentration of 15.64 pg/L (Cp).  The final concentration of the PCE contaminant will be 1 pg/L 
(C), as per the NJDEP's Class II GWQC. 



Data from monitoring well MW-24 was used to define the CEA for benzene since the latest 
analytical data from the March 15, 2000 sampling event indicated the presence of benzene at a 
concentration of 1.67 pg/L (C.). The final concentration of the benzene contaminant will be 1 
pg/L (C), as per the NJDEP's Class I1 GWQC. 

As reported in The Handbook of Environmental Degradation Rates (Howard, et al., 199 1) the 
aqueous anaerobic low and high half life of chlorobenzene in ground water is estimated at 272 
days and 600 days, respectively. The high half life of 600 days for chlorobenzene was used in the 
following calculations. Substituting the above values, the reaction rate constant k is calculated as 
0.001 155 days -'. 
Rearranging Equation 1, the time duration of the CEA can be determined as follows: 

-- Eq. 3 

Substituting the values of C, C P  and k in Equation 3, the duration of the CEA is calculated as 
follows: 

t-(chlorobenzene) = 990.669 (approximately 3 years) 

Using the same equations and using an average value of 400 days for the half llfe (t ") of PCE 
the duration of the CEA for PCE was calculated to be: 

T (PCE)= 1,589.48 days (approximately 4.5 years) 

Using the same equations and using an average value of 100 days (NJDEP-Final Guidance on 
Designution qf CEAs) for the half life (t ") of benzene the duration of the CEA for benzene was 
calculated to be: 

T (benzene)= 74 days 

Calculation qf the CEA Boundary for Chlorobenzene, PCE, and benzene 

The boundary of the CEA is determined by calculating the distance of travel of the contaminant. 
Distancc of travel is calculated from the pollutant transport rate. Seepage velocity (V,) and 
Retardation factor (Rd) must be calculated for this purpose. The seepage velocity was calculated 
using the following equation: 



( K  * i) v, = --- 
"lo 

where, 
K= Hydraulic conductivity of the affected aquifer, (ftlday) 
i = Hydraulic gradient (ftlft) 
no= Effective porosity 

The average hydraulic conductivity of 0.85 ftlday, determined from the slug test performed at 
landfill M8 was used. The effective porosity of the formation (dense mixed grained sand) is 
taken as 30%. The hydraulic gradient at the site is calculated as 0.01048 ftlft. Substituting these 
values in Equation 4: 

V, = 0.029 ftlday 

The retardation factor was calculated using the equation: 

-- Eq. 5 

where, 
pb = bulk density of the formation 
K,, = Distribution co-efficient 
n, = Effective porosity 

The distribution co-efficient is calculated from the relation: 

where, 
KO, = n-octonol/water partition coefficient 
f,, = fraction of the organic carbon in the matrix 

Since Landfill M8 is adjacent to Landfill M-5, and a comparison of soil boring logs drilled at 
these two landfills revealed the same lithology beneath the sites, the results of the Total Organic 
Carbon (TOC) content in soil samples collected from Landfill M-5 were used. It was estimated 
that TOC at the site is present at an average level of 5 mglkg. From this the fraction of TOC in 
the soil matrix, f,, was determined to be 0.000005. According to the S~tpevfund Public Health 
Evctluution Manual (United States Environmental Protection Agency, Office of Emergency and 
Remedial Response, 1986), the value of &,is 130. Substituting these values, 

K,, = 0.63 * 130 * 0.000005 

Kd = 0.0004 1 



The bulk density of the formation was estimated as 1.5 g/cm3. Substituting the value of 6, pb 

and n, into Equation 5, the retardation factor Rd is calculated as follows: 

R,, = I + (0.00041 * 1.5) 
0.3 

From the above parameters, the pollutant transport rate (V,J is determined by dividing the 
seepage velocity (V,) by the retardation factor (Rd): 

-- Eq. 7 

The distance traveled by the contaminant is calculated by the relationship, Distance = Transport 
Rate :F Time: 

d = V,, $ t -- Eq. 8 

d-chlorobenzene = 0.0296 ftlday * 990.669 days = 29.35 feet 

d-PCE = 0.0296 +l,589.48 = 47.04 feet 

d-benzene = 0.0296* 100 = 2.96 feet 

From the calculations, it appears that the migration of contaminants from monitoring wells MW- 
18, MW-12, and MW-24 is minimal (no more than 50 feet), and chlorobenzene, PCE and 
benzene concentrations can be expected to naturally attenuate in approximately 5 years. 
Monitoring wells MW-16, MW- 17, MW-18, MW-19 MW-20 and MW-21 are proposed as 
sentinel wells. The latitude and longitude (taken from the NJDEP Monitoring Well Location 
Certification forms) of the monitoring wells that mark the area of the CEA are as follows: 

Longitude 
74O02'55.3" 
74O02'58.0" 
74O03'01.6" 
74O03'-02.6" 
74"03'03.8" 
74O03'04.8" 

Well No. 
MW-16 
MW-17 
MW-18 
MW- 19 
MW-20 
MW-2 1 

Latitude 
40°18'56.9" 
40°18'58.8" 
40" 18'59.3" 
40°18'57.8" 
40°18'55.8" 
40°18'54.1" 



Figure 22 presents the proposed CEA boundary map compatible with the NJDEP's Geograpl-~ic 
Information System. Based upon the well search data (Section 1.6.1) domestic, irrigation, 
industrial or supply wells do not exist within the proposed boundaries of the CEA and there is 
reasonable expectation that they will be not installed in the future. Since no groundwater use 
within proposed CEA boundaries is occurring or is anticipated to occur, the aquifer beneath the 
Landfill M-8 is not considered a ground water use area. 

Based on the CEA calculations and based on the analytical results of quarterly sampling events, 
the DPW proposes a maximum CEA duration of five years for chlorobenzene, tetrachloroethene 
and benzene to degrade to their GWQC of 4 ~ g k ,  1 pg/L, and 1 pg/L respectively, assuming 
natural degradation rates. 

1.8 Conclusions and Recommendations 

Based on the investigation conducted to date, the DPW concludes the following: 

In the Main Post area, groundwater is typically encountered at depths of 2 to 9 feet below 
ground surface. Ground water flow was calculated to be toward the north, toward Parkers 
Creek, consistent with the previous data. 
Historically, separate phase hydrocarbons were not reported in any of the monitoring wells. 
Groundwater analytical results identified chlorobenzene, tetrachloroethene (PCE), benzene, 
methylene chloride, trichloroethene (TCE), bis(2-ethylhexy1)phthalate concentrat~ons in 
groundwater across the Landfill M-8 in excess of NJDEP GWQC. As mentioned in Section 
1.5 only chlorobenzene, PCE, and benzene are considered contaminants of concern. 
Historically, a decrease in chlorobenzene concentrations was noted in all on-site monitoring 
wells, except monitoring well MW- 18. Also, none of the chlorobenzene concentrations 
exceed the Federal or State maximum contaminant levels (MCLs). 
Tetrachloroethene concentrations were reported above the NJDEP-GWQC in only two 
monitoring wells, MW-12 (located at Landfill M-5 and adjacent to Landfill M-8) and MW-23 
(located north and adjacent of Landfill M-5). Tetrachloroethene concentrations in these two 
small areas of concern, limited in extent, can be expected to naturally degrade over time 
without significant migration. Furthermore, concentrations of tetrachloroethene reported in 
these monitoring wells will be addressed during the Hydrogen Release Compound (HRC) 
Program to be implemented at Landfill M-5. 
Benzene, a contaminant of concern at Landfill M-8 was detected in monitoring wells MW-15 
and MW-16, and monitoring well MW-24, located adjacent to Landfill M-5, at 
concentrations slightly above its NJDEP-GWQC of 1 ug/L. Benzene will be addressed 
through the implementation of a natural remediation program at Landfill M-8. 
The duration of the CEA for chlorobenzene, PCE, and benzene was calculated to be less than 
one yeas for benzene, three years for chlorobenzene and approximately 4.5 years for PCE. 
Since pesticides concentrations were detected only in the groundwater samples collected 
from monitoring well 697MW-1, located adjacent to Landfill M8, and were not detected in 
any of the on-site groundwater monitoring wells, it suggests that these compounds are not a 
concern for Landfill M8. 



Only one PCB, Arochlor 1242, was detected in MW-24 on April 14 and 28, 1999, and was 
reported ND for the last four sampling events. Based on this, and based on the low solubility 
of PCBs in water, Archolor 1242 in groundwater is not considered a contaminant of concern. 
Based on the discussion in Section 1.5.2 and the discussion in Section 1.7, the impacted 
groundwater in Landfill M-8 is not expected to substantially affect Parkers Creek. 
As discussed previously, Parkers Creek is impacted with tetrachloroethene by sources 
upgradient of Landfill M8. Since tetrachloroethene was not detected in sentinel wells and 
based on the discussion in Section 1.5 and the discussion in Section 1.7, the tetrachloroethene 
impacted groundwater in Landfill M-8 does not appear to have adversely affected Parkers 
Creek, and is not expected to do so. 
Stream sediment analytical results indicated that only Arochlor 1254 was detected in two of 
the 21 samples collected at concentrations above lowest effects level of 0.060 milligram per 
Kilogram (mg/Kg) but well below the severe effects level of 34 mg/Kg. 
A review of analytical results from Geoprobe soil samples revealed that Arochlor 1242, 
Arochlor 1254, and Arochlor 1260 concentrations exceeded the NJDEP-IGWSCC of 0.49 
mg/Kg at 26 of 293 soil sample locations, collected around of MW-24 (an approximate area of 
40 feet x 35 feet). Soil impacts were very minor, they exist at depth and the next sampling 
intervals below the intervals with the highest concentrations showed ND results. Also, since 
the solubility of PCBs in water is very low (between 0.59 mg/L to 5 mglL [John H. 
Montgomery, Groundwater Chemicals-Desk Reference, Second Edition-19-55]) the possibility 
of PCBs to migrate is minimal. Based upon this data, PCBs do not pose a threat to human 
health. 

Based on the above conclusions, the DPW proposes the following: 

* To address the gro~mdwater in Landfill M-8, the DPW will implement a natural remediation 
program. As part of the CEA-Public Notice Requirements, the DPW will notify Monmouth 
County Health Department and Oceanport Township. 
Based on the low levels of PCBs detected in two of the ten sediment samples collected, and 
the likelihood that remediation of these two sediment sampling locations will cause more 
ecological damage to the tlora and fauna of Parkers Creek than leaving the PCB 
concentrations in place, the DPW proposes no further action with regard to sediments. 
However, since a storm water drainage system crossing the Landfill M-8 discharges to the 
area where contaminated sediment was reported, the DPW will seal the storm drain and the 
section of the storm water drainage system crossing the Landfill M-8. A new storm water 
drainage system will be constructed to reroute the storm water around Landfill M-8. 
To address the PCB concentrations detected in soil in Landfill M-8, the DPW will 
incorporate a Declaration of Environmental Restriction (DER) equivalency to the Installation 
Master Plan. The DPW is lead agency for all land use issues at Fort Monmouth. The 
Installation Master plan resides in the Engineering Services and Planning Division of the 
DPW. A formal DER cannot be established due to the fact that a deed for Fort Monmouth 
property is not on record with any of the local municipalities. As stated previously, the 
existing landfill cover is expected to adequately prevent human contact with the 
concentrations of PCBs. In addition, the M-8 landfill is fenced on all sides, with the 



exception of the landfill stream boundary, and the access to landfill area is controlled and 
limited to environmental personnel. 



2.0 STATEMENT OF INTENT TO COMPLETE N. J.A.C. 73263 

It is the DPW's intention that adherence to the remediation program outlined in this RAWP will 
result in compliance with the criteria set forth in N.J.A.C. 7-26E (7193). 



3.0 APPLICABLE REMEDIATION STANDARDS 

The remediation standards for the groundwater in the vicinity of Landfill M-8 will be the NJDEP 
Ground Water Quality Criteria (GWQC) defined in N. J.A.C. 7:9-6. In the event the GWQC for a 
particular compound is numerically lower than the practical quantitation limit (PQL) for that 
compound, the PQL will be applied as the groundwater cleanup level. According to the most 
recent documentation from the NJDEP, the GWQC for chlorobenzene is 4.0 pg/L, 
tetrachloroethene is 1 pg/L, and benzene is 1 kg/L. 

The remediation standards for the surface water in the vicinity of Landfill M-8 will be the 
NJDEP Surface Water Quality Standards (SWQS). In the event the SWQS for a particular 
compound is numerically lower than the practical quantitation limlt (PQL) for that compound, 
the PQL will be applied as the surface water cleanup level. According to the most recent 
documentation from the NJDEP, the SWQC for tetrachloroethene is 4.29 pg/L. 



4.0 REMEDIAL ACTION ALTERNATIVES 

4.1 Considered Remedial Actions 

There are several technologies proven to be effective for remediating groundwater contaminated 
with volatile organic compounds (VOCs). However, the applicability of these technologies is 
dependent on site-specific data, including the nature and extent of the contamination, and the 
geologic and hydrologic conditions. The following are brief descriptions of possible remedial 
alternatives based predominantly on their potential for treating VOCs. Site-specific conditions 
were fully considered during the selection of the best remedial alternative for Landfill M8. 

Two-Phase Vacuum Extraction - Two-Phase Vacuum Extraction (TPVE) conslsts of extracting 
contaminated ground water and soil vapors simultaneously using an array of extraction wells, 
separating the water and vapor phases, and passing each through a surface treatment system. The 
vapor phase is subsequently discharged to the atmosphere and the water phase is discharged to 
either the ground water, surface water, or a sanitary sewer. This technology addresses both soil 
and ground water contamination, and its benefits are most cost-effective when soil and 
groundwater concentrations are relatively high. In addition, TPVE often requires a follow-up 
remedial technology to further reduce contaminant concentrations to within NJDEP's regulatory 
limits. A pilot study must be performed to evaluate effectiveness prior to full-scale 
implementation. 

Since chlorobenzene and tetrachloroethene concentrations are relatively low at Landfill M8, 
TPVE is not suitable for this site. 

In-Situ Aeration (Air Sparging) - Air sparging treats contaminated groundwater by volatilizing 
organlc compounds. Clean air is injected into the contaminated aquifer through vertical andlor 
horizontal wells. The air volatilizes the dissolved phase VOCs and transfers the contaminated 
vapors from the saturated zone into the unsaturated zone. The organic vapors are then extracted 
from the unsaturated zone through a Soil Vapor Extraction (SVE) system and treated at a surface 
unit. A pilot study must be performed to evaluate effectiveness prior to full-scale 
implementation. 

As mentioned in Section 1.2.4, ground water is typically encountered at depths of 2 to 9 feet bgs. 
Due to minimal thickness of the unsaturated zone, an SVE system likely could not be 
successfully operated. Also, the air injection into the aquifer should be performed under a 
rigorous control in order to prevent migration of the contamination toward the Parkers Creek. 
Based on these factors, an air-sparging system is not suitable for Landfill M8. 

Pump and Treat - Contaminated ground water is extracted out of the ground with a system of 
pumping wells and is treated with an air stripper, carbon adsorption unit, or other pertinent 
treatment unit. Remediated water is then discharged to a ground water recharge zone, a stream, 
or a sanitary sewer. A pilot study must be performed to evaluate effectiveness prior to full-scale 
implementation. This is the most commonly used groundwater remediation technology. 



As mentioned in Section 1.8, a decrease in chlorobenzene concentrations was noted in all on-site 
monitoring wells, except monitoring well MW18. Based on this fact and based on the aquifer 
characteristics this remedial alternative method is not suitable for Landfill M8. 

Anaerobic Bioremediation - Biodegradation reduces contaminant mass by introducing 
contaminant-degrading microorganisms, or enhancing indigenous microbial activity within the 
contaminated area. The microorganisms convert the organic compounds to carbon dioxide, 
inorganic salts, and water. Bioremediation can be used in either in situ or ex situ environments. 
Bioremediation is a developed technology, and a variety of bioremediation systems have been 
used at remediation sites. 

Since chlorobenzene and tetrachloroethene concentrations are relatively low at Landfill M8, 
anaerobic biremediation is not recommended for this site. 

Natural Remediation - Natural remediation is a method of groundwater remediation where 
contaminant concentrations will decrease to applicable groundwater quality standards via 
degradation, retardation, or dispersion under present site conditions. This alternative method is 
discussed in detail in Section 4.2 below. 

4.2 Proposed Remedial Action 

The DPW proposes to implement a natural remediation program at Landfill M-8. A conditional 
no further action under a CEA designation is requested for the groundwater portion of this 
investigation. The following NJDEP requirements were factors that indicate that natural 
remediation is a viable course of action for this site: 

Groundwater contamination does not appear to be resulting from a specific soil source; 
Groundwater contamination at the site has been delineated; 
As mcntioned in Section 1.8, a decrease in chlorobenzene concentrations was noted in all on- 
site monitoring wells, except monitoring well MW 18. 
Groundwater PCE contamination is localized in two small areas of concern (MW-12 and 
MW-23), limited in extent, and can be expected to naturally degrade overtime without 
significant migration. 
Groundwater benzene contamination is localized in small area of concerns (around MW- 15, 
MW- 16 and MW-24) and can be expected to naturally degrade overtime without significant 
migration. 
Based upon the CEA calculation, the chlorobenzene, PCE and benzene contaminant plumes 
will not migrate more than approximately 50 feet over a period of approximately 5 years. 
Parkers Creek, which is a potential ecological receptor, is not contaminated with 
chlorobenzene at levels exceeding the applicable NJDEP GWQS, and is not expected to be 
adversely impacted over the duration of the CEA. 
The surface water samples collected from four locations along Parkers Creek, show that 
Landfill M8 site is not a contributor of PCE contamination of the Parkers Creek. 



5.0 QUALITY ASSURANCE PROJECT PLAN 

In order to maintain quality assurance, the DPW's SOP for Sample Handling will be followed 
during all sampling activities. 



6.0 REQUIRED PERMITS 

No permits are necessary during the natural remediation program. 



7.0 EROSION, DUST, AND ODOR CONTROL 

Erosion, dust, and odor control measures are not necessary during the implementation of the 
natural remediation program. 



8.0 HEALTH AND SAFETY PLAN 

The DPW will be responsible for preparation of a site-specific Health and Safety Plan (HASP) 
encompassing the groundwater sampling and monitoring program. 



9.0 SITE RESTORATION 

No site restoration will be necessary during the implementation of the natural remediation 
program. 



10.0 POST-REMEDIAL ACTION SAMPLING 

The DPW proposes to continue its quarterly groundwater sampling program at Landfill M8, for 
the duration of the CEA (5 years). All monitoring wells and piezometer wells will be sampled 
and analyzed for VOCs, semi-volatiles, pesticideIPCBs, and priority pollutant metals to monitor 
the effectiveness of natural remediation. In addition, surface water sampling points, SWS4, 
SWS.5, SWS7 and SWS28 will be sampled as part of the DPW's quarterly monitoring program. 

If the chlorobenzene, PCE, and benzene concentrations remain below their respective NJDEP- 
GWQC and NJDEP-SWQS for eight consecutive quarterly rounds of samplmg, the DPW will 
apply to the NJDEP for No Further Action (NFA) status. Upon issuance of NFA status, the 
DPW will seal all on-site monitoring wells. 



11.0 ESTIMATED COST OF' RAWP IMPLEMENTATION 

The anticipated costs for implementing the proposed remedial action are summarized below: 

REMEDIATION COSTS 
Costs for groundwater sampling and laboratory ( 5  years) =S 150,000 
Costs for surface water sampling and laboratory (5 years) =S 35,000 
Costs for well abandonment =$ 20,000 
Costs for quarterly progress reports (20 reports) =$ 55,000 

TOTAL REMEDIAL ACTION COSTS =$260,000 



12.0 PROPOSED SCHEDULE 

Identification of Project Tasks: 

* RAWP submittal and NJDEP approval 
Quarterly groundwater sampling events 

* Preparation and submittal of quarterly progress reports (5 years) 
Quarterly post-remedial sampling 
NJDEP approval of No Further Action 

A schedule for the proposed remedial programs shown in Figure 24. If it becomes necessary to 
modify the schedule, the DPW will submit a revised schedule to the NJDEP. 





Table 1 
Quarterly Groundwater Sampling Results 

Fort Monmouth Main Post, Fort Monmouth, New Jersey 
Monltorina Well MW-12. Landtlll M-8 

June 1997 - March 2000 

I ( ~ a b  Sample ID 

Methvlene Chlorlde 

Toluene 
Tetrachloroethene 
Semi-Volatiles 

DI-n-butylphlhalate 
bis(2-E1hylhexyi)phthalat 

Metals 
Alum~num 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potasslum 
Selenium 
Silver 
Sodium 
Thaillum 
Vanadium 
Zinc 

NJDEP 
GWOC = 

3 
300 
1000 

1 

NLE 
900 
30 

200 
20 
8 

2000 
20 
4 

NLE 
100 
NLE 
1000 
300 
10 

N LE 
50 
2 

100 
N LE 
50 
20 

50000 
10 

N LE 
5000 = 

Aii concentrations are given In micrograms per liter (uglL), equivalent to pans per billion (ppb) 
NA: Sample not tested for this analyte. 
ND: Analyte not detected in sample. 
NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater Quality Criteria 
NLE: No GWQC exists for this analyte. 



Table 2 
Quarterly Groundwater Sampling Results 

Fort Monmouth Main Post, Fort Monmouth. New Jersey 
Monitoring Well MW-13, Landfill M-8 

June 1997 - March 2000 

I l ~ a b  Sample ID ]- 
Sample Date 
Volatiles 
Acetone 
Semi-Volatiles 

Metals 
Alum~num 364.4 
Ant~mony N D 
Arsen~c ND 
Bar~um 1105 
Berylhum N D 
Cadm~um N D 
Calcturn 136800 
Chrom~um 1 
Cobalt N D 
Copper 19 
iron 23650 
Lead 5.6 
Magnes~um 1 18800 
Manganese 148 
Mercury ND 
N~ckel N D 
Potasslum 37790 
Selenium 8 
Sllver 54 
Sod~um 1083000 
Vanad~um 3 7 
Zmc 170 

All concentrations are given in micrograms per liter (ugIL), equivalent to parts per bllllon (ppb). 
NA: Sample not tested for this analyte. 
ND: Analyte not detected in sample. 
NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater Quality Criteria. 
NLE: No GWQC exists for this analyte. 
NS: Semi-volatile data for lab sample 2731.04 unavaliable 

700 

900 
100 
30 

0.1 

200 
20 
8 

2000 
20 
4 

N LE 
100 
NLE 
1000 
300 
10 
NLE 
50 
2 

100 
N LE 
50 
20 

50000 
NLE 
5000 



Table 3 
Quarterly Groundwater Sampling Results 

Fort Monmouth Main Post, Fort Monmouth, New Jersey 

l l ~ a b  Sample ID 
/sample Date 
l~o la t i l es  
Acetone 
Methylene Chloride 
2-Butanone (MEK) 
Chlorobenzene 
1,4-Dichlorobenzene 

1,4-Dichlorobenzene 
Acenaphthene 
Di-n-butylphthalate 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 

Monitoring Well MW-14, Landfill M-8 
June 1997 - March 2000 

- 
NJDEP 
GWQC - 

700 
3 

300 
4 
75 

600 
75 

400 
900 
30 

200 
20 
8 

2000 
20 
4 

NLE 
100 
NLE 
1000 
300 
10 

NLE 
50 
2 

100 
NLE 
50 
20 

50000 
NLE 
5000 = 

All concentrat~ons are given in micrograms per liter (ugIL), equivalent to parts per billion (ppb). 
NA: Sample not tested for this analyte. 
ND: Analyte not detected in sample. 
NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater Quality Criteria. 
NLE: No GWQC exists for thls analyte. 
NS: Semi-volatile data for lab sample 2731.05 unavaliable. 



Quarterly Groundwa~er Sampling Results 
Fort Monmouth Main Post, Fort Monmouth, New Jersey 

Monitoring Well MW-15, Landfill M-8 
June 1997 - March 2000 

l l ~ a b  Sample ID 
Isample Date 
[volatiles 
Acetone 
2-Butanone (MEK) 
Benzene 
Chlorobenzene 
1,3-Dichlorobenzene 
l,4-Dichlorobenzene 
1.2-Dichlorobenzene 
Semi-Volatiles 

1,4-D~chlorobenzene 
1,2-Dichlorobenzene 
bis(2-Ethylhexy1)phthaiate 
4-Methylphenol 
2-Methylnaphthalene 
Acenaphthene 
D~benzofuran 
Fluorene 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnes~um 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 

- 
NJDEP 
GWQC 

700 
300 

1 
4 

600 
75 
600 

600 
75 
600 
30 

NLE 
NLE 
400 
NLE 
300 
900 

200 
20 
8 

2000 
20 
4 

NLE 
100 
NLE 
1000 
300 
10 

NLE 
50 
2 

100 
NLE 
50 
20 

50000 
NLE 
5000 

All concentrations are given in micrograms per liter (uglL), equivalent to pans per billion (ppb). 
NA: Sample not tested for this analyte. 
ND: Analyte not detected in sample. 
NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater Quaiity Criteria. 
NLE: No GWQC exists for this analyte. 



Sample Date 
Volatiles 
Benzene 
Chlorobenzene 
I ,4-Dichlorobenzene 
Semi-Volatiles 
1,4 - Dichlorobenzene 
bls(2-Ethylhexy1)phthalatf 
DI-n-octylphthalate 
Pyrene 
PesticidesfPCBs 
4,4'-DDE 
Dieldrin 
4,4'-DDD 
4,4'-DDT 

Aluminum I- 
Antrmony 
Arsen~c 
Barium 
Berylhum 
Cadmwm 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassi um 
Selenium 
S~lver 
Sodturn 
Vanadium 
Z~nc 

Table 5 
Quarterly Groundwater Sampling Results 

Fort Monrnouth Main Post, Fort Monmouth, New Jersev 
Monitoring Well MW-16, Landfill M-8 

September 1998 - July 2000 

NIA 
NIA 200 

All concentrations are given in micrograms per liter (ugIL), equivalent to parts per billion (ppb). 
NA: Sample not tested for this analyte. 
ND: Analyte not detected in sample. 
NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater Quality Criteria. 
NLE: No GWQC exists for this analyte. 

Low Flow Data for sample date July 25, 2000 metals only 

225 
ND 
6.07 
1 16 
N D 
ND 

278000 
25.4 
2.38 
ND 

52900 
ND 

125000 
1620 
0.23 
21.5 
44900 
12.8 
ND 

574000 
ND 
31 5 

200 
20 
8 

2000 
20 
4 

NLE 
100 
N LE 
1000 
300 
10 
NLE 
50 
2 
100 
NLE 
50 
20 

50000 
NLE 
5000 



] ~ a r n ~ ~ e  date 
l~olat i les 

II Chlorobenzene 
1.4-Dichlorobenzene 
Semi-Volatiles 

Acenaphthene 
bis(2-Ethlyhexy1)phthalate 
Oibenzofuran 

Antimony 
Arsenic 
Banum 
Beryllium 
Cadmium 
Calcium 
Chrorn~um 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanad~um 
Zinc 

Table 6 
Quarterly Groundwater Sampling Results 

Fort Monmouth Main Post, Fort Monmouth, New Jersey 
Monitoring Well MW-17, Landfill M-8 

September 1998 - July 2000 

1000 
25800 

124000 NLE 
1640 
0 18 
20 9 100 

44900 NLE 
10 1 50 

N D NLE 
259 

All concentrations are given in micrograms per liter (ug/L), equivalent to parts per bill~on (ppb) 
NA Sample not tested for this analyte 
ND Analyte not detected in sample 
NJDEP GWQC New Jersey Department of Environmental Protection Groundwater Quality Criteria 
NLE No GWQC exists for this analyte 

Low Flow Data for sample date July 25, 2000 metals only 



Table 7 
Quarterly Groundwater Sampling Results 

Fort Monrnouth Main Post, Fort Monrnouth, New Jersey 

lllab Sample ID 
Isample date 

2-Butanone (MEK) 
Chlorobenzene 
1.4-Dichlorobenzene 
Sern i-Volatiles 

Aluminum I- 
Ant~mony 
Earlurn 
Cadmum 
Calc~urn 
Chrorn~um 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
N~ckel 
Potasslum 
Selenlum 
Sodlum 
Vanadlum 
Zinc 

Monitoring Well MW-18, Landfill M-8 
September 1998 - March 2000 

NJDEP 
GWQC 

700 
300 
4 
75 

75 
30 

0.10 
0.10 

200 
20 

2000 
4 

N LE 
100 
NLE 
1000 
300 
10 

N LE 
50 
2 

100 
NLE 
50 

50000 
NLE 
5000 

All concentrations are given in micrograms per liter (ug/L), equivalent to parts per billion (ppb). 
NA: Sample not tested for th~s analyte. 
ND Analyte not detected In sample. 
NJDEP GWQC: New Jersey Department of Environmental Protect~on Groundwater Quality Cnteria. 
NLE: No GWQC exists for this analyte. 



Lab Sample ID 
Sam le Date . 
Volatiles 
Acetone 
2-Butanone (MEK) 
Tr~chlorofluoromethane 
Semi-Volatiles 
bis(2-Ethylhexy1)phthalate 
PesticidedPCBs 
none detected 
Metals 
Aluminum 
Antlmony 
Arsenic 
Barium 
Cadmlum 
Calclum 
Chrom~um 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nlckel 
Potasslum 
Selenium 
Sod~urn 
Vanad~um 

Table 8 
Quarterly Groundwater Sampling Results 

Fort Monmouth Main Post, Fort Monmouth, New Jersey 
Monitoring Well MW-19, Landfill M-8 

September 1998 - March 2000 

All concentrat~ons are given In micrograms per liter (ug/L), equivalent to parts per bllllon (ppb) 
NA Sample not tested for this analyte 

NJDEP 
GWQC 

700 
300 
NLE 

30 

200 
20 
8 

2000 
4 

NLE 
100 
NLE 
1000 
300 
10 

NLE 
50 
2 

100 
NLE 
50 

50000 
NLE 
5000 

ND: Analyte not detected in sample. 
NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater Quality Criteria 
NLE: No GWQC exists for this analyte. 



/lab Sample ID 
l ~ a r n ~ l e  Date 

l~olatiles 

112-~utanone (MEK) 
Chlorobenzene 

Phenanthrene 

Aluminum I* 

Table 9 
Quarterly Groundwater Sampling Results 

Fort Monmouth Main Post. Fort Monmouth. New Jersey 

. 

Monitoring Well W[W-20, Landfill M-8 

Antlmony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
l ron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 

september 1998 - March 2000 

All concentrations are given In mcrograms per liter (ug/L), equ~valent to parts per billion (ppb). 
NA: Sample not tested for this analyte. 
ND: Analyte not detected in sample. 

15-~ar-0011 GWQC 
77 

NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater Quality Criteria. 
NLE: No GWQC exists for this analyte. 

41 8 
4.1 2 
N D 
190 
ND 
1.99 

204000 
24.4 
N D 
6.93 
5770 
N D 

77600 
201 
0.2 

4.04 
35700 
8.02 

240000 
8.55 
84.2 

200 
20 
8 

2000 
20 
4 

NLE 
100 
NLE 
1000 
300 
10 

NLE 
50 
2 

100 
NLE 
50 

50000 
NLE 
5000 



Table 10 
Quarterly Groundwater Sampling Results 

Fort Monmouth Main Post, Fort Monmouth, New Jersey 
Monitoring Well MW-21, Landfill M-8 

September 1998 - March 2000 

I l ~ a b  Sample ID 1- 

2-Butanone (MEK) 
2-Hexanone 
Semi-Votatiles 11-k 

II Antimony 
Arsenic 
Bar~um 68.5 
Beryll~um 1 
Cadm~urn ND 
Calcium 194000 
Chromium 13.6 
Cobalt 2 
Copper 5 
Iron 50800 
Lead N D 
Magnesium 480000 
Manganese 947 
Mercury N D 
Nickel 11 .8 
Potassium 21 3000 
Sod~um 5660000 
Vanad~um 22 
Zinc 137 

!3-~ep-991 28-~ec-99115-~ar-00]1 GWQC 

NO 

All concentrations are given in micrograms per liter (ug/L), equivalent to parts per billion (ppb). 
NA: Sample not tested for this analyte. 
ND: Analyte not detected in sample. 
NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater Quality Criteria. 
NLE: No GWQC exists for this analyte. 

1820 
ND 
3 86 
55.8 
N D 
5.29 

250000 
17.1 
1.31 
8.41 

23100 
4.45 

340000 
385 
0.2 

27.8 
135000 

2750000 
8.15 
578 

2310 
8.25 
N D 

21 7 
N D 
3.18 

131000 
25.5 
2.34 
26.4 
8020 
11.5 

95600 
98.2 
0.2 
10 

36500 
601000 

8.89 
199 

2390 
N D 

4.49 
23.1 
ND 
2.13 

122000 
27.5 
0.588 
15.20 
12400 
3 27 

71500 
59.2 
0.2 
10.4 

29000 
334000 

11.3 
242 

200 
20 
8 

2000 
20 
4 

NLE 
100 
NLE 
1000 
300 
10 

NLE 
50 
2 

100 
NLE 

50000 
NLE 
5000 



Table 11 
Quarterly Groundwater Sampling Results 

Fort Monmouth Main Post, Fort Monmouth, New Jersey 
Monitoring Well WIW-22, Landfill M-8 

September 1998 - March 2000 

I l ~ a b  Sample ID 11 3926 07 1 3994 05 

Semi-Volatites 
bls(2-Ethylhexy1)phthalate 
PesticidedPCBs 
none detected 
Metals 
Aluminum 
Ant~mony 
Arsenic 
Bar~urn 
Beryllium 
Cadm~um 
Calc~um 
Chrornlum 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
N~ckel 
Potassium 
Sod~um 
Vanadium 
Zinc 

Sample Date 
Volatiles 
Acetone 

All concentrations are glven In micrograms per liter (ugIL), equ~valent to parts per bilhon (ppb). 
NA Sample not tested for thls analyte. 

130-!Sep-981 21 -0ct-91 

870 200 
ND 20 
NO 8 

48.5 2000 

0.656 20 
1 8  4 

53400 NLE 
19.7 100 
6.52 N LE 
16.9 1000 
4440 300 
12.7 10 

11 4000 NLE 
366 50 
0.2 2 
17 5 100 

52500 NLE 
575000 50000 

ND NLE 
61 7 5000 

ND: Analyte not detected in sample. 
NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater Quality Criteria 
NLE. No GWQC exists for this analyte. 



cis-1,2-Dichloroethene 
Trichloroethene 
Tetrachloroethene 
Semi-Volatiles 
none detected 
Pesticides/PCBs 
none detected 
Metals 
Aluminum 
Antmony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chrom~um 
Cobalt 
Copper 
Iron 
Lead 
Magnes~um 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 

Table 12 
Quarterly Groundwater Sampling Results 

Fort Monmouth Main Post, Fort Monmouth, New Jersey 
Monitoring Well MW-23, Landfill WI-8 

September 1999 - March 2000 

NJDEP 
GWQC 

200 
20 

8 
2000 

20 
4 

NLE 
100 
NLE 
1000 
300 
10 

NLE 
50 
2 

100 
NLE 
50 

50000 
NLE 
5000 

All concentrations are given in micrograms per liter (ug/L), equivalent to parts per billion (ppb). 
NA: Sample not tested for this analyte. 
ND: Analyte not detected in sample. 
NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater Quality Criteria. 
NLE: No GWQC exists for this analyte. 
*Low Flow Sampling. TAL Metals Only. 



Table 13 
Quarterly Groundwater Sampling Results 

Fort Monrnouth Main Post. Fort Monrnouth, New Jersey 

I l ~ a b  Sample ID 

Toluene 
Chlorobenzene 
rn+p-Xylene 
o-Xylene 
Ethylbenzene 
Semi-Volatiles 11- 

II 2,4-Dimethylphenol 
Napthalene 

4,4'-DDD 
Metals 
Aluminum 
Antimony 
Arsenic 
Banum 
Cadm~urn 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magneslurn 
Manganese 
Mercury 
N~ckel 
Potasslum 
Selenlum 
Silver 
Sodium 
Vanad~um 

Monitoring Well MW-24, Landfill M-8 
April 1999 - March 2000 

All concentrations are given in micrograms per liter (ug/L), equivalent to parts per billion (ppb) 
NA: Sample not tested for this analyte. 

NJDEP 
GWQC 

30 
NLE 
100 
NLE 

0.5 
0.1 

200 
20 
8 

2000 
4 

NLE 
100 
NLE 
1000 
300 
10 

NLE 
50 
2 

100 
NLE 
50 
20 

50000 
NLE 
5000 

ND: Analyte not detected in sample. 
NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater Quality Criteria. 
NLE: No GWQC exists for this analyte. 
*Low Flow Sampling. PCB's and TAL Metals Only. 
** Total Xylenes 



Tt 4 

Quarterly Groundwater Sampling Results 
Fort Monrnouth Main Post, Fort Monmouth, New Jersey 

Monitoring Well MW697-01, Landfill M-8 

Tetrachloroethene 

Heptachlor 
Heptachlor Epoxide 
4,4'-DDE 
4.4-DDD 
4,4'-DDT 
Alpha-chlordane 
Gamma-chlordane 
Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Calc~urn 
Chromlum 
Cobalt 
Copper 
l ron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silver 
Sod~urn 
Vanadium 
Zinc 

August 1997 - March 2000 

1.97 ND 4 
ND ND 1 

ND ND 900 
ND 3.1 1 30 

N D ND 0.02 
ND 0 020 0.4 
N D ND 0.2 
ND ND 0.1 

0.312 0.229 0 1 
0.061 0.051 0.1 
0.183 0.150 0 5  
0.139 0.121 0.5 

ND 33.3 200 
6.07 ND 20 
ND ND 8 
18.9 22.7 2000 
0 71 0.89 4 

11500 14700 NLE 
1.06 ND 100 
2.47 1.77 NLE 
ND ND 1000 
894 589 300 
ND ND 10 

3690 5020 NLE 
26.2 25.2 50 
ND ND 2 
11 3 14.2 100 
2200 2310 NLE 
ND ND 20 

17700 13500 5000C 
ND ND . NLE 
32.4 31.5 5000 

All concentrations are given In micrograms per liter (ug/L), equivalent to parts per billion (ppb). 
NA: Sample not tested for this analyte. 
ND: Analyte not detected in sample. 
NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater Quality Criteria. 
NLE: No GWQC exists for this analyte. 



Table 15 (page1 of 2) 
Stream Sampling Analytical Results 

Fort Monmouth Main Post, Fort Monmouth, New Jersey 

Stream Sampling Location SS-14 
October 1996 - March 2000 

Stream Sampling Location SS-15 
October 1996 - March 2000 

217814 222316 
8 Oct-96 25-Nov 96 

NA NA 
Bromomethane ND ND 

Methylene chlor~de 365  3 81 

Only detected compounds are listed. 
All concentralions are given In micrograms per liter (ug/L), equivalent lo parts per billion (ppb). 
NA: Sample not analyzed for this parameter./ Not Applicable 
ND: Parameter not detected in this sample. 
NLE: No regulatory limit has been establ~shed for this parameter. 
NJDEP SWQS: Hgher of the New Jersey Department of Environmental Protectton Surface Water Quality Standards for SE and SC classified streams. 
Exceedances of the NJDEP SWOS are pr~nted in bold type and highlighted. 

224616 
12 Dec 96 

NA 
ND 
NA 
ND 
ND 
ND 

229616 
29 Jan-97 

8 0 6  
2 4 6  
ND 
422  
ND 
ND 

3816 09 
19-Aug 98 

ND 
3 8 9  
ND 
ND 

2 06 
5 39 

4579 11 
29-Jun 99 

ND 
4 17 
ND 
ND 
2 40 
7 86 

236116 
26-Feb 97 

ND 
ND 
ND 
ND 
ND 
ND 

4997 17 
Dec-8 99 

ND 
ND 
ND 
ND 
ND 

4 08 

4802 11 
Sp 21 99 

ND 
3 5 9  
ND 
ND 
1 37 
2 61 

3331 09 
10 Feb-98 

ND 
ND 
ND 
ND 
1 03 
6 90 

NJDFP 

M2r 1-00 

1 3 9  
2 3 8  

4069 08 
18 Nov 98 

ND 

NU 

ND 
ND 

NU 
ND 

3499 09 
21-Apr 98 

ND 
1 2 2  
ND 
ND 

. 1 21 
5.72 

2439 09 
8-Apr 97 

ND 
2 69 
ND 
ND 
1 60 
6 00 

237516 
10 Mar 97 

ND 

ND 
ND 

ND 
ND 
ND 

4300 09 
25-Feb-99 

ND 

ND 

ND 
ND 

ND 
7.33 

2361 09 
26 Feb-97 

NO 
1 4 6  
ND 
ND 
ND 
7 84 

2298 09 
29-Jan-97 

422  
1 5 7  
ND 

2 6 6  
1 33 
5 68 

2178 15 2223 09 
6-Oct-96 25-Nov-96 

2610 09 
17 Jul 97 

ND 
553  
ND 
ND 
2 50 
7 12 

2375 09 
10-Mar 97 

ND 
ND 
ND 
ND 
ND 
3 39 

2246 09 
12 Dec-96 

NA 
NA 
NA 

5 51 
1 31 
5 63 

243916 
EbApr-97 

394  

ND 
ND 

ND 
ND 
ND 

3121 09 
30 Oct 97 

ND 
2 57 
ND 
ND 
ND 

2 72 

281016 
17-Jul-97 

ND 

ND 
ND 

ND 
ND 
ND 

3121 16 
30-Oct 97 

ND 

1 5 9  
ND 

ND 
175  
ND 

3331 16 
10 Feb 98 

ND 

ND 
ND 

NO 
ND 
ND 

349916 
21-Apr 98 

ND 

ND 
ND 

ND 
ND 
NO 

381616 
19-Auq-98 

ND 

ND 
ND 

ND 
ND 
ND 

406910 
18 Nov 98 

332  
ND 
ND 
ND 
ND 
ND 

4300 16 
25 Feb 99 

ND 
ND 
ND 
ND 
ND 
ND 

457918 
29-Jun-99 

ND 
ND 
ND 
ND 
ND 
ND 

480609 
Sp 22 99 

ND 
ND 
ND 
ND 
ND 
ND 

499715 521115 SWOS 
Dec 8 99 Mar 1-00 

ND 
ND ND 

11 26 ND 
ND ND 1600 
ND ND 
NO ND 429  



Table 15 (page2 of 2) 
Stream Sampling Analytical Results 

Fort Monmouth Main Post, Fort Monmouth, New Jersey 

Stream Sampling Location SS-5 
October 1996 - March 2000 

Methylene chloride 3 52 3 08 347 341 ND ND 
071 1 0 4  ND ND 127 ND 

Lab Sample iD 
Sample Date 
CIS-1 ,2-Dichloroethene 
Methvl ten Butvl ether 

Stream Sampling Location 85-7 

October 1996 - March 2000 

Only detected compounds are listed 
All concentrations are grven In micrograms per llter (ugiL) equivalent to parts per bllllon (ppb) 
NA Sample not analyzed for thls parameter 1 Not Appilcable 
ND Parameter not detected in thls sample 
NLE No regulatory limit has been established for this parameter 
NJDEP SWOS H~ghcr of the New Jersey Department of Environmental Protect~on Surface Water Ouallty Standards for SE and SC class~f~ad streams 
Exceedances of the NJDEP SWOS are pnnted In bold type and hlghilghted 

21785 
- 8-Oct-96 

NA 
NA 

222314 
25-Nov-96 

NA 
NA 

224614 
Dec-12-98 

NA 
NA 

229814 
29-Jan-97 

119 
ND 

236113 
26-Feb-97 

ND 
ND 

237513 
Mar-10-97 

ND 
ND 

213913 
8 Apr-97 

1 80 
ND 

281013 
17-Jul-97 - - - - - - - - - - - -  

366 
ND 

312113 
30-0ct 97 

183  
ND 

333113 
10-Feb-98 

ND 
ND 

349913 
21-Apr-98 

N D 
ND 

381611 
19-Aug-98 

228  
ND 

406010 
17-Nov-98 

167  
ND 

4'30013 
25 Feb-99 

ND 
ND 

457915 
29-Jur-99 

2 74 
ND 

480606 
22-Sep-99 

1 96 
N D 

499711 
8-Dec-99 

1 6  
ND 

521111 
1-Mar-00 

1 27 
234 

-- 
SWOS 
(ug/L) 
NLE 
N LE 



Table 16 
Surface Water Body - Low Tide Sampling Analytical Results 

Fort Monmouth Post, Fort Monmouth, New Jersey 
June 1 and 8,2000 

Field Sample 
Locat~on 

M8lStream Site #4 
M8lStream Site #7 
M8IStream Site #28 
MBIStream Site #4 
M81Stream Site #7 

M8lStream Site #28 

Regulatory Laboratory 
Samule ID# 

Date and Time 
of Collect~on 

Total PCB's 



Table 17 
Seep Survey Sampling Results 

Fort Monmauth Main Post, Fort Monmouth, New Jersey 
Parkers Creek, near Landfill M-8 

November 1 998 

Lab Sample ID 
Field ID 

pH 
Specific Conductivity (uS/cm) 
Ammonia (mg/L) 
Nitrates (mg/L) 
Phosphates (mg/L) 
Sulfates (mg/L) 
Dissolved Oxygen (mg/L) 

I 

Volatiles 
Chlorobenzene 

Sample Date 
Wet Chemistrv 

1,4-Dichlorobenzene 

Acenaphthene 
Fluoranthene 

IIPyrene 
Pesticides/PCBs 
none detected 
Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 

mg/L: milligrams per liter. 
NA: Sample not tested for this analyte. 
ND: Analyte not detected in sample. 

- 

- 

- 

- 

- 

/)zinc 
All concentrations are given in micrograms 

4049.02 
Seep # I  
12-Nov-9f 

NA 
N A 
N A 
N A 
NA 
NA 
NA 

ND 
ND 

ND 
ND 
ND 

ND 

5330 
ND 
ND 

1050 
ND 
ND 

31 5000 
27 

3.52 
90.5 
5670 
17.4 

41 7000 
81 1 
ND 
16 

148000 
6.25 

3330000 
14.8 

4071.02 
Seep #1 
18-Nov-9t 

7.01 
1797 
3.74 
0.6 
ND 
850 
8.47 

N A 
N A 

uS/cm: microsiemens per cent~meter. 

- 

- 

- 

- 

- 

4049.03 
Seep #2 
2-NOV-9I 

47.3 

NA 
N A 
NA 
NA 
N A 
NA 
NA 

4.16 
1.13 

13.32 
1.89 
1 5 7  

ND 

15900 
2.76 
15.1 
335 
1.79 
3.1 8 

460000 
109 
15.7 
83.6 

61 300 
114 

142000 
530 
0.8 
32.6 

52500 
15.1 

883000 
79 
390 

snt to pal 
NA 

8.30 NLE 

per liter (ug/L), equit 

200 
20 
8 

2000 
20 
4 

NLE 
100 
NLE 
1000 
300 
10 

NLE 
50 
2 

100 
NLE 
50 

50000 
NLE 

NA 11 5000 
per billion (ppb). 

NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater Quality Criteria. 
NLE: No GWQC exists for this analyte. 



Table 18 
Soil Sarnplmg Analytical Results - PCB's Deiineatlon 

Fort .Wonmouth Mam Post, Fort MOIImoutb, New Jersey 
Monitoring Well 24, Landfill M-8 

August 10 - October 1,1999 

Field Sample 
Locallon 

I 8-1 0-6" 
8-1 12-18" 
8-1 24-30" 
8-1 36-42" 
8-1 48-54" 
8-1 60-66" 
8-1 72-78" 
8-1 84-90" 
8-2 0-6" 

8-2 12-18" 
8-2 24-30" 
8-2 36-42' 
8-2 48-54' 
8-2 60-66" 
8-2 72-78" 
8-2 84-90' 

8-2 96- 102  
8-2 108-1 14" 
8-2 120-1 26" 
8-2 132-138" 
8-2 144-150' 
8-2 156-162" 
8-2 168-1 74" 
8-2 180-1 86" 

8-3 0-6' 
8-3 12-18" 
0-3 24-30' 
8-3 36-42 
8-3 48-54" 
8-3 60-66" 
8-3 72-78" 
8-3 84-90" 
8-3 96-102" 

8-3 108-114" 
6-3 120-126' 
8-3 132-136" 
8-3 144-1 50" 
8-3 156-162" 
8-3 168-174" 
8-3 180-186" 

8-4 0-6^ 
8-4 12-18" 
8-4 24-30" 
8.4 36-42" 
6-4 48-54" 
8-4 60-66" 
8-4 72-78" 
8-4 84-90' 

8-4 96-1 02" 
8-4 108-1 14" 
8-4 120-126" 
8-4 132-138" 
8-4 144-150" 
8-4 156-162" 
8-4 168-174" 
8-4 180-1 8 6  

B-5 0-6" 
8-5 12-18" 
8-5 24-30" 
8-5 36-42' 
6-5 46-54" 
8-5 60-66" 
8-5 72-78" 
8-5 84-90" 

0-5 96-102" 
8-5 108-114' 
8-5 120-126" 
8-5 132-138" 

Laboratory 
Sample ID# 

Aiochlor 1260 
(rngikg) 

4709 01 I 10-Aug-99 10 30 1 ND I ND 

Date and Tme 
of ~oilect~on 

ND I ND I 0 49 

Total PCB's Arochlor 1242 
(mglkg) 

Cleanup Crllerla 
(rnalkyl 

Arcchlor 1254 
Irnq/kg, 



F~eld Sample 
Locallon 

8-5 144-1 5 0  
8-5 156-1 62" 
8-5 168-174 
8-5 180-186 

B-6 0-6" 
8-6 12-18" 
8-6 24-30" 
8-6 36-42" 
8-6 48-54" 
8-6 60-66" 
8-6 72-78" 
8-6 84-90" 
8-6 96-1 02" 

8-6 108-1 14" 
8-6 120-126" 
8-6 132-138" 
8-6 144-150" 
8 M  156-1 62" 
8-6 168-1 74" 
0-6 180-186' 

8-7 0-6" 
8-7 12-18" 
8 -7  24 -30  
6-7 36-42" 
8-7 48-54" 
6-7 60-66" 
8-7 72-78" 
8-7 84-90" 
8-7 96-102" 

8-7 108-114" 
8-7 120-126" 
8-7 132-138" 
8-7 144-150" 
8-7 156-162" 
6 -7  168-174' 
8-7 180-1 86" 

8 -8  0-6'' 
8-8 12-18" 
8-8 24-30" 
8-8 36-42" 
8-8 48-54" 
8-8 60-66" 
8-8 72-78" 
8-8 84-90" 

8-8 96-102" 
8-8 108-1 14" 
8-8 120-126 
8-8 132-138" 
B-8 144.150" 
8-8 156-1 62" 
B-8 168-174" 
£3-8 180-186" 

8-9 0 - 6  
8-9 12-18" 
B-9 24-30" 
8-9 36-42" 
B-9 48-54" 
8-9 60-66" 
8-9 72-78" 
B-9 84 -90  
8-9 96-102" 

8 -9  108-1 14" 
8 -9  120-126'' 
8-9 132-138" 
6-9 144-1 50" 
8-9 156-162" 
8-9 168- 1 7 4  
8-9 180-1 8 6  

8-10 0 - 6  
B-10 12-18" 
B- 10 24-30" 

Laboratory 
Sampie ID# 

471 1 .29 

Tabk 18 
Soil Sampling Analytical Results - PCB's Dellneation 

Fort Monmouth Main Post, Fort Monmwttr, New Jersey 
Monitormg Well 24, Landfill M-8 

August 10 -October I, 1994 

Jate and Tme 
of Collection 

1-Aug-99 11:14 
1-Aug-99 11:14 
1-Aug-99 11:14 
1-Aug-99 11.14 
1 -Aug-99 12:45 
1-Aug-99 12:45 
1 -Aug-99 12:45 
1-Aug-99 12.45 
1 -Aug-99 13:OO 
1 -Aug-99 1300 
1 -Aug-99 13:OO 
1-Aug-99 1300 
1-Aug-99 13:15 
1-Aug-99 131.5 
1 -Aug-99 13.15 
1-Aug-99 1315 
1-Aug-99 1320 
1-Aug-99 13:20 
1-AUg-99 13.20 
1-Aug-99 13:20 
1-Aug-99 14:15 
1-Aug-99 14.15 
1-Aug-99 14.15 
1-Aug-99 14:15 
l-Aug-99 14:23 
l-Aug-99 14:23 
1-Aug-99 14:23 
1 -Aug-99 14:23 
1-Aug-99 1430 
1 -Aug-99 1430 
1-Aug-99 14:30 
1-Aug-99 14:30 
1-Aug-99 14:40 
1-Aug-99 14.40 
1-Aug-99 14:40 
1-Aug-99 14:40 
3-Aug-99 9:40 
3-Aug-99 9:40 
3-Aug-99 9.40 
3-Aug-99 9:40 
9Aug-99 9 5 5  
3-Aug-99 9 5 5  
3-Aug-99 9:55 
3-Aug-99 9:55 
3-Aug-99 10:lO 
3-Aug-99 10-10 
3-Aug-99 10.10 
3-Aug-99 10:lO 
3-Aug-99 10-20 
3-Aug-99 10.20 
3-Aug-99 10:20 
3-Aug-99 10:20 
3-Aug-99 1 1 :I 0 
3-Aug-99 11.10 
3-Aug-99 1 1 :10 
3-Aug-99 11:lO 
3-Aug-99 11 2 0  
3-Aug-99 1 1'20 
3-Aug-99 1 1.20 
3-Aug-99 11 :20 
3-Aug-99 11 :30 
3-Aug-99 1130 
3-Aug-99 1 1.30 
3-Aug-99 1130 
3-Aug-99 11 :40 
3-Aug-99 1 1 :40 
3-Aug-99 11 :40 
3-Aug-99 11 :40 
7-Aug-99 09:50 
7-Aug-99 0950 
7-Auq-99 09 50 

Arochlor 1242 
(rnglkg) 

ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Arochior 1254 
(rngfhg) 

ND 

Arochior 1260 Total PCB's Cleanup Crlsrla 
(mdkg) 

0 49 



F~eld Sample 
Location 

8- 10 36-42" 

Laboratory 
Sarnpie ID# 

4728 04 

Table 18 
Soil Sampling Analytical Resulls - PCB's Dellneation 

Fort Monmouth Main Post, Foe Yonmouth, New Jersey 
Nlonitoring Well 24, Landfill M-8 

August 10 - October 1,1999 

Date and Time Arochlor 1242 Arochlor 1254 
(rnglkg) 

ND 

Arochlor 1260 
(mglkqj 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
0 138 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0 I76 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

0 899 
ND 
ND 
ND 
ND 
ND 

0 221 
0 704 
0 107 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0 367 
0 157 
0 369 
ND 
ND 
ND 
0 565 
11.885 

ND 
ND 
ND 
ND 
NO 
ND 
0 153 
0114 

ND 
ND 
ND 

Total PC8 s Cleanup Criferla 



Table 18 
Soil Samplmg Anatyt~cal Results - PCB'S Deiineat~on 

Fan Monmouth Main Post, Fort Manmouth. New Jersey 
Monitoring Well 24, Landfill M-8 

AUgUSt 10 - Octobec I. 1999 

F~eld Sample Laboratory Date and Time Arochlor 1242 
Location Sample ID# af Collect~on (mglkg, 

8 16 132-138' 4787 64 1 13-S~D 99 14 30 1 ND 

Arochlor 1254 Arochlor 1260 Total PCB's 

ND 
ND 
ND 

0.569 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

0.598 
0 123 

ND 
0 25 
0215 
ND 
ND 
ND 
ND 
ND 

0 083 
ND 

0 212 
3.29 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.554 
0 221 
9.174 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

0 396 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

0 866 
0 388 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Cleanup Crllerla 

ND: Analyte not detected 
Arochlor 1016, 1221,1232, 1248, not detected In samples 



'ield Sample 
ocation 
M8/1 0-6" 
M8/1 6-12" 
M8/2 0-6" 
M8/2 6-1 2" 
M8/3 0-6" 
M813 6-1 2" 
M8/3 18-24" 
M8/4 0-6" 
M8/4 6-12" 
M8J5 0-6" 
M8/5 6-1 2" 
M8/6 0-6" 
M8/6 6-12" 
M8R 0-6" 
M8f7 6-12" 
M8/8 0-6" 
M8/8 6-1 2" 
M8/9 0-6" 
M8/9 6-1 2" 
M8/10 0-6" 
M8/10 6-1 2" 

ND: Not Detected 

Table 19 
Stream Sediment Sampling Analytical Results 

Fort Monrnouth Post, Fort Monmouth, Mew Jersey 
April 12,2000- April 13,2000 

3ate and Time Lowest Effects 
~f Collect~on Arochlor 1254 Level (LEL)* 

Severe Effects 
-eve1 (SEL)" 

34.000 

* NJDEP Guidance For Sediment Quality Evaluations, Nov '98 



Table 20 
Well Search Summary 

Fort Monmouth Main Post 
Fort Monmouth, New Jersey 

Total 
Depth 

Well ID (feet 
Well Address 

Eatontown 55 Wyckoff Rd., 
5 Senior Housing  ato on town 

Shell Oil Block 100, Lot 25, 
14 Company Oceanport 12 

Shell Oil Block 100, Lot 25, 
15 Company Oceanport 12 

Shell Oil Block 100, Lot 25, 
16 Jcompany 1 ocean port 1 12 

]Shell Oil l ~ l o c k  100, Lot 25, I 
17 Company Oceanport 11 

Boro of Block 14, Lot 17, 
34 1  ato on town 1 Eatontown 1 20 
35 l ~ e n n i s  lorchard St. Block 73, ~ o t l  67 

1 Walter and 192 Sunnybrook Dr., I 
36 Patricia Zinn Shrewsbury Boro 50 

V. J. Russo 170 Ave. of Commons, 
37 Realty Shrewsbury Boro 250 

Price 
Communications 1 Register Plaza, 

38 Cop. Shrewsbury 28 -- - 
Trafalger PI., Block 
69.04, Lot 4, Shrewsbury 

39 A. Khristiansen Boro 50 
83 Sunnybrook Dr., 

40 IH. Kodama (~hrewsbury Bro 1 250 
(Boro of 1 Block 14, Lot 17, I 

41 Eatontown Eatontown 20 
Boro of Block 14, Lot 17, 

42 Eatontown Eatontown 18 
Relwof Ave., Block 98, 

43 Bill Rudolph Lot 1 and 2, Oceanport 45 
44 Kleiner Bros. Allenhurst and Myrtle 50 

112 Orchid St., 
64 Travis Thomas Oceanport 323 
65 N. J. Transit Silverside and Fairview * 

Shell Oil 
97 lcompany I I Main St., Oceanport 1 10 

I Shell Oil 
98 Company 1 Main St., Oceanport 9 

Shell Oil 
99 Company 1 Main St., Oceanport 9 

Anthony S. 121 Horseneck Point 
100 l ~ a m a r a  I Rd., Oceanport 1 15 

Static 

Elevation Cod 
(feet) (feet bgs) - NJDEP 

Permit 
Number I 

29-1 5006 

29-24953 

29-24953 

29-24953 

29-24953 

29-28236 
29-23690 

29-22571 

29-27756 

29-261 85 

29-22571 

29-26704 

29-291 58 

29-291 59 

29-2 1780 
29-6499 

29-1 4244 
29-1 3825 

29-1 2553 

29-1 2554 

29-1 2555 

29-5084 



Well ID 
Number 

Table 20 
Well Search Summary 

Fort Monmouth Main Post 
Fort Monmouth, New Jersey 

Casin 
Total g Static 
Depth Lengt Water Use 
(feet h Elevat~on Coc 

Well Owner Well Address bgs) (feet) (feet bgs) e 

Bridgewater 57 Bridgewater Dr., 
Townhouse Oceanport 180 155 12 G 
Shell Oil Rte. 35 and South St., 
Company Eatontown 12 2 4.38 M 
Shell Oil Rte. 35 and South St., 
Company Eatontown 12 2 5.1 M 

NJDEP 
Permit 

Number 

29-2254: 

29-1 41 8( 

29-1 41 8' 



NJDEP 
Permit 

Number 1 
29-23740 

29-23741 

29-27072 

29-29208 

29-1 2793 

29-1 2794 

29-1 2795 

29-1 2796 

29-1 2797 

29-1 2798 

29-1 2785 

29-1 2786 

29-1 2787 

29-1 2788 

29-1 2789 

29-1 2792 

29-1 2793 

29-1 2794 

29-1 2795 

29-2531 7 

29-2531 6 

Table 20 
Well Search Summary 

Fort Monmouth Main Post 

Static 
Water 

Elevation 
(feet bgs) 

* 

* 

7 

6 

6.36 

7.08 

6.34 

7.59 

6.63 

6.07 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

7 

7 

Well ID 
Number 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

Us€ 
Coc 

e 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Fort Monmouth, New 

Well Address 

Branch & Sycamore 
Ave., Little Silver 
Branch & Sycamore 
Ave., Little S~lver 
Branch & Sycamore 
Ave., Little Silver 

Branch & Sycamore 
Ave., Little Silver 
333 Willow Dr., L~ttle 
Sliver 
333 Willow Dr., L~ttle 
Sllver 
333 Willow Dr., L~ttle 
Stlver 
333 Wlllow Dr., Little 
Silver 
333 W~llow Dr., Little 
Sllver 
333 Willow Dr., Little 
Silver 
700 Branch Ave., Little 
Silver 
700 Branch Ave., Little 
Silver 
700 Branch Ave., Little 
Silver 
700 Branch Ave., Little 
Silver 
700 Branch Ave., Little 
Silver 
700 Branch Ave., Little 
Silver 
700 Branch Ave., Little 
Silver 
700 Branch Ave., Little 
Silver 
700 Branch Ave., L~ttle 
Silver 
700 Branch Ave., Little 
Silver 
700 Branch Ave., Little 
Silver 
Hwy. 35 and Tinton Ave., 
Eatontown 

Well Owner 

Exxon Company, 
USA 
Exxon Company, 
USA 
Exxon Company, 
USA 

Exxon Company, 
USA 
Hunter's 
Superlor Service 
Hunter's 
Superlor Service 
Hunter's 
Superior Service 
Hunter's 
Superior Servlce 
Hunter's 
Superlor Service 
Hunter's 
Superior Service 

Citgo Oil Co. 

Citgo 011 Co. 

Citgo Oil Co. 

Citgo Oil Co. 

Citgo Oil Co. 

Citgo Oil Co. 

C~tgo Oil Co. 

Citgo Oil Co. 
Mobil Oil 
Corporation 
Mobil 011 
Corporation 
Mobil 011 
Corporation 
Mobil 011 
Corporation 

Jersey 

Total 
Depth 
(feet 
bgs) 

15 

15 

20 

16 

10 

10 

10 

10 

10 

10 

9 

9 

9 

10 

9 

9 

9 

10 

11 

11 

15 

15 

Cas~n 

g 
Lengt 

h 
(feet) 

5 

5 

5 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

2 



Table 20 
Well Search Summary 

Fort Manmouth Main Post 
Fort Monmouth, New Jersey 

Well ID 
Number Well Owner 

Mobd Oil 

Well Address 

Hwy. 35 and Tinton Ave., 

Static 
Depth Lengt Water z:t' 1 1 Elevation 
bgs) (feet) (feet bgs) 

7 
Corporation Eatontown 15 5 7 
Mobil Oil Hwy. 35 and Tinton Ave., 
Corporation / Eatontown 1 1 5 1  5 1  7 
Mobil Oil I Hwy. 35 and Tinton Ave., 1 I I 
Corporation Eatontown 15 5 7 

Exxon Oil Hwy. 35 and Tinton Ave., 
Company ~atbntown 16 3 4.7 
Exxon Oil Hwy. 35 and Tinton Ave., 
Company Eatontown 17 2 1 6 
Exxon Oil Hwy. 35 and Tinton Ave., 
Company ]€atontown 1 1 5 1  3 ( 8.2 
Exxon Oil I Hwy. 35 and Tinton Ave., 1 1 
Company ~aiontown 15 3 5.8 
Exxon Oil Hwy. 35 and Tinton Ave., 
Company Eatontown 12 2 2.35 

- - 

Ust 
Coc 

e - - 

M - 

M - 

M - - 

M 

M - 

M - 

M - 

M - 

M - 

M - 

M - 

M - 

M - 

M - 

M - 

M - 

M - 

M - 

M - 

M - 

M - 

M - 

NJDEP 
Permit 

Number 

29-2531 6 

29-2531 E 

29-2532C 



Well ID 
Number 

6 9 919 

69911 0 

Table 20 
Well Search Summary 

Fort Monmouth Main Post 
Fort Monmouth, New Jersey 

I 1 1 Casm 

Well Owner Well Address 

U S  Army, Ft. Main Post, Bldg. 699, Ft. 
Monmouth Monmouth 15 2 
U.S Army, Ft. Main Post, Bldg. 699, Ft. 
Monmouth Monmouth 14 1 
U S  Army, Ft. Main Post, Bldg. 699, Ft. 
Monmouth Monmouth 15 * 

U S  Army, Ft. Main Post, Bldg. 699, Ft. 
Monmouth Monmouth 15 5 

Stat~c 

(feet bgs) 

7, 

NJDEP 
Permit 

Number 



Well ID 
Number 

Table 20 
Well Search Summary 

Fort Monmouth Main Post 
Fort Monmouth, New Jersey 

Well Owner 1 Well Address 

Total 
Depth 
(feet 

bgs) 

20 

Monmouth Ft. Monmouth 20 
U.S Army, Ft. Main Post, Landfill M5, 
Monmouth Ft. Monmouth 

Monmouth Ft. Monrnouth 

 onm mouth Ft. Monmouth 18 
U.S Army, Ft. Main Post, Landfill M5, 

Monmouth Ft. Monmouth 

 onm mouth Ft. Monmouth 16.01 
U.S Army, Ft. Main Post, Landfill M4, 
Monmouth Ft. Monmouth 18.64 
U.S Army, Ft. Main Post, Landfill M4, 
Monmouth Ft. Monmouth ' 22.23 
U.S Army, Ft. Main Post, Landfill M5, 
Monmouth Ft. Monmouth 15.00 
U.S Army, Ft. Main Post, Landfill M5, 
Monmouth 
U S  Army, Ft. 
Monmouth 
U.S Army, Ft. 
Monmouth 
U.S Army, Ft. 
Monmouth 
U.S Army, Ft. 
Monmouth 
U S  Army, Ft. 
Monmouth 
U.S Army, Ft. 
Monmouth 
U.S Army, Ft. 

Ft. Monrnouth 15.00 
Main Post, Landfill M5, 
Ft. Monmouth 25.00 
Main Post, Landfill M5, 
Ft. Monmouth 15.00 
Main Post, Landfill M5, 
Ft. Monmouth 18.00 
Main Post, Landfill M8, 
Ft. Monmouth 15.00 
Main Post, Landfill M8, 

Ft. Monmouth 15.00 
Main Post, Landfill M8, 1 

Monmouth Ft. Monmouth 15.00 
U.S Army, Ft. Main Post, Landfill M12, 
Monmouth Ft. Monmouth 14.50 
U.S Army, Ft. Main Post, Landfill M12, 
Monmouth Ft. Monmouth 14.50 
U.S Army, Ft. Main Post, Landfill M12, 
Monmouth Ft. Monmouth 14.50 

Static 

Elevation Coc 
(feet) (feet bgs) 

v 



Table 20 
Well Search Summary 

Fort Monmouth Main Post 
Fort Monmouth, New Jersey 

Well ID 

Total 
Depth 
(feet 

Number 

Ml4MW 
19 

M14MW 
20 

M14MW 

Well Owner 

U.S Army, Ft. 
Monmouth 

21 
M16MW 

U.S Army, Ft. 
Monmouth 
U.S Army, Ft. 

22 
M18MW 

Well Address 

Main Post, Landfill M14, 
Ft. Monmouth 

Monmouth 
U S  Army, Ft. 

24 
M18MW 

bgs) 

15.00 
Main Post, Landfill M14, 
Ft. Monmouth 
Main Post, Landfill M14, 

Monmouth 
U.S Army, Ft. 

25 
61- 

MW1 B 
82- 

MW2B 
83- 

14.50 

Ft. Monmouth 
Main Post, Landfill M16, 

Monmouth 
U.S Army, Ft. 

MW3B 
84- 

* Information Not Applicable 
D: Domestic well 

16.00 

Ft. Monmouth 
Main Post, Landfill M18, 

Monmouth 
U.S Army, Ft. 
Monmouth 
U S  Army, Ft. 
Monmouth 
U.S Army, Ft. 

MW4B 
85- 

MW5B 

Static 

Elevat~on Coc 
(feet) (feet bgs) - 

14.50 

Ft. Monmouth 
Main Post, Landfill M18, 

Monmouth 
U.S Army, Ft. 

NJDEP 
Permit 

Number 1 
29-32579 

29-32580 

29-32581 

29-32582 

29-32565 

29-32566 

29-32587 

29-32588 

29-32589 

29-32567 

29-32583 

15.00 

Ft. Monmouth 

Main Post, Ft. Monmouth 

Main Post, Ft. Monmouth 

Monmouth 
U S  Army, Ft. 
Monmouth 

E: Recovery/ Decontamination Pollution Control/ Leachate with Pump Capacity 
G: Irrigation well 
M: Monitoring well 
R: Replacement well 
S: Sealed well 

15.00 

14.00 

20.00 

Main Post, Ft. Monmouth 26.00 

Main Post, Ft. Monmouth 

Main Post, Ft. Monmouth 

15.00 

14.50 





A S S O C I A T E S  I N C  

Three Terri Lane 
Burlington, NJ 08016 

PROJECT TIRE: 
Landfill M- 8 

DFAWING mlE: 

Site Location Map 

LOCATION: 

Fort Monmouth Army Base 
Monmouth County, NJ 

DRAWN BY: JES DRAWING NO. 

S U M O  BY: 



@ MONITORING WELL LOCATION 

- SOIL BORING LOCATION 

SEDIMENT SAMPLE LOCATION 

8 SURFACE WATER SAMPLING LOCATION 

@ SEEPS LOCATION 

- -  APPROXIMATE BOUNDARY OF LANDFILL M-8 

Fort MOnmOuVl Army Base 
Monmomh County. NJ 

F U R Y F ~ ~  m 
CHECXmBT 
PRQFTr Ha: 02711.- 



\ 

LEGEND 

P 

NOTE - 

+ MW-15 MONITORING WELL LOCATION THE GROUNDWATER ELEVATION DATA 
- -, GROUNDWATER ELEVATION 

FROM MW-14 WAS EXCLUDED 
FROM THIS CONTOUR CALCULATION. 

,'---- F.2 - - GROUNDWATER ELEVATION CONTOUR 

-- - GROUNDWATER FLOW DIRECTION 



9 

NOTE 1 
+ YW-15 MONITORING WELL LOCATION THE GROUNDWATER ELEVATION DATA 

5.3, 4 GROUNDWATER ELEVATION FROM MW-14 WAS EXCLUDED 
FROM THIS CONTOUR CALCULATION 

/ 7 G -  GROUNDWATER ELEVATION CONTOUR 

Three Terrl Lone 

Landflll M-8 

Gmundwrcler Uevetlan 
Contour Map 

AugW127,1997 

GROUNDWATER FLOW DIRECTION 





I ASSOCIATES INC * MW-15 MONITORING WELL LOCATION THE GROUNDWATER ELEVATION DATA 
FROM MW-14 WAS EXCLUDED 

t.71 GROUNDWATER ELEVATION FROM THIS CONTOUR CALCULATION 

/---?Oh 
GROUNDWATER ELEVATION CONTOUR 

-.- GROUNDWATER FLOW DIRECTION 1 .  
Three Terra Lane 

Burbgton. NJ 08016 

P R U ~  T ~ E .  
Landflll M-8 

SRLWNC m 
Groundwater Elevation 

Contour Map 
Febrwry 25, IS96 

LOCIIXH 

Fort Yonmouth Army Base 
Monmoulh Coumy. NJ 

DRUNB" JEI. 
EWNEIW BI 
C H a m  BI *9. 

PRarCr NO 027ll -2 

ME a/?</% 
SCUL I -  - 1W 

A P P R N m B T  RV)I 

CIUIWNO 

Figure 8 



LEGEND NOTE 

Groundwater Elevation $& MW-1s MONITORING WELL LOCATION THE GROUNDWATER ELEVATION DATA 

;>< GROUNDWATER ELEVATION FROM MW-14 WAS EXCLUDED 
FROM THIS CONTOUR CALCULATION Fort Monmwth Army Base 

,YmG- GROUNDWATER ELEVATION CONTOUR MonrnwPl Cwniy, NJ 

- GROUNDWATER FLOW DIRECTION 



@ MW-15 MONITORING WELL LOCATION THE GROUNDWATER ELNATION DATA 
-. 

c 3 GROUNDWATER ELEVATION 
FROM MW-14 WAS EXCLUDED 
FROM THIS CONTOUR CALCULATION. - GROUNDWATER ELEVATION CONTOUR 

-- GROUNDWATER FLOW DIRECTION 

PIDlECT m 
Lsndflll M B  

t 
o w m  m 

Groundwater EkwUon 
Contour Map 

Awu* 28, I998 
L(Um.4: 

Fort MonmouVl Army Base 
Monmouth Couniy. NJ 

0-Kt JES 

m m m  
En-m *y 

W E C T  NO. (1271 1.- 

ME 8/91/m 
X*LE: 1 ' -  (00' - BI FUN 

m m G N 0 .  

FlgUre 8 



\ 

LEGEND NOTE 

\ 
@ MW-IS MONITORING WELL LOCATION THE GROUNDWATER ELEVATION DATA 

c -- 
I GROUNDWATER ELNATION 

FROM MW-14 WAS EXCLUDED 
FROM THIS CONTOUR CALCULATION 

/ * I -  
GROUNDWATER ELEVATION CONTOUR 

GROUNDWATER FLOW DIRECTION 

1 ASSOCIATES INC 
Three Tern Lane / Budlngton, NJ 08016 

O I U W  m 
aroundwater Elevation 

Contour Map 
November 4,1998 

Fort Monmwth Army Base 
Monmouth County, NJ 

CH-m *n 

SM 1 " -  lm' 



.$ MW-15 MONITORING WELL LOCATION THE GROUNDWATER ELEVATION DATA t FROM MW-14 WAS EXCLUDED - -. . 4 GROUNDWATER ELEVATION FROM THIS CONTOUR CALCULATION 
/-- - - GROUNDWATER ELEVATION CONTOUR 

- GROUNDWATER FLOW DIRECTION 

Groundwater Elevation 
Contour Map 

January 27,1999 
LIX*TIW 

FM Monmoum &my Base 
Monmomh County. NJ 

wAm rn J E ~  

s m m  sr 
C W E a m 8 1  *SL 

mam 0271'm 

OAT. 8/11/W 
5U 1. -  100 

LWROYm tn RIN 

DRIMMC NO 

Flgure 10 



Three Tcrri Lane I Burlington, NJ 08016 

@ MW-15 MONITORING WELL LOCATION THE GROUNDWATER ELEVATION DATA Groundwater Elevsllon 

..,I GROUNDWATER ELEVATION FROM MW-14 WAS EXCLUDED 
FROM THIS CONTOUR CALCULATION 

,---- '.' A GROUNDWATER ELEVATION CONTOUR Fwt Monmouth Army Bass 
Monmeuth Coumv. NJ 



, y 
Groundwater Uevatlon 

@ MW-15 MONITORING WELL LOCATION THE GROUNDWATER ELEVATION DATA 
r 
L ,  j GROUNDWATER ELEVATION FROM MW-14 WAS EXCLUDED 

FROM THIS CONTOUR CALCULATION 
/ r 5  - GROUNDWATER ELEVATION CONTOUR 

- -  - GROUNDWATER FLOW DIRECTION 
t Contour Map 

September 23,1998 

Fort Monmouth Army Base 
Monmouth County, NJ 

D ~ B I  rn 
SURKIW BY 

MVIWDW 7 
cnaxmsr ra '- 027'' - . 
c.AE w / w w  
w I . -  IW 
- m  w 

Flgure 12 



LEGEND 

6 MW-15 MONITORING WELL LOCATION 

z.5i GROUNDWATER ELEVATION 

,f- rT. -- GROUNDWATER ELEVATION CONTOUR 

---- - GROUNDWATER FLOW DIRECTION 

THE GROUNDWATER ELEVATION DATA Qmundwater Elevation 

FROM MW-14 WAS EXCLUDED 
FROM THIS CONTOUR CALCULATION. 1 F a l  Monmouth Army Base 

Monmouth County. NJ 



NOTE P R U a T  TmC 

+ MW-15 MONITORING WELL LOCATION THE GROUNDWATER ELEVATION DATA I :  - -<  = GROUNDWATER ELNATION FROM MW-14 WAS EXCLUDED 
FROM THIS CONTOUR CALCULATION 

,/ 7L - GROUNDWATER ELNATION CONTOUR 

- GROUNDWATER FLOW DIRECTION 

Landfill M-a 

O r u n v j  m 
Groundwater EkvaUon 

Contwr Map 
Nlarch 15,2000 

Lrn"C,. 

Fort Monmouth Army Base 
Monmouth Cwnty, NJ 

M*N BY J5 
SVRMIED m 
en-w * 
PR(UECT NO OZ7" 

or= w/wm 
S W L  1.- <a) 

*PP-w PYN 

a U l U l O W 0  

Flgure 14 



 
 
 

THIS 
PAGE  

INTENTIONALLY 
REMOVED 



Q SEDIMENT SAMPLE LOCATION 

NOTE -- 

LOWEST EFFECTS LEVEL FOR 
AROCHLOR 1254 IS 0.060 mgkg 

Foft Monmouth/umy Base 
Monmoulh County. NJ 

"0- w. 





LEGEND 

+ MW-15 MONITORING WELL LOCATION 

i6r: TETRACHLOROETHENE CONCETRATION 

/ ' .0 \  ISOPLETH ELEVATION CONTOUR 

' 2  NOT DETECTED ABOVE MDL t Tetrachloroethene 
lsopleth Map 
March 15,2000 

LOUTIDI; 

Fwt Monmdh Army Base 
Monmouth County, NJ 

OMIN tn JCS 

SURmED 81. 
CHECXP)BI '  * 
PROIECT NO.: 0 2 7 1 1 . W  

ME w / w m  
S W  1. - ,m 
IPPRMD BI. RIN 

w m c  "0. 

Figure 



L-E 

+$ MW-16 MONITORING WELL LOCATION 

rs- CHLOROBENZENE LEVELS DETECTED 

11" \ ISOPLETH ELEVATION CONTOUR 

ec NOT DETECTED ABOVE MDL 

ASSOCIATES INC 
Three Terri Lone 

Landflll hW 

Chlorobenzene 
lsopleth Map 

Fort Wlonmouth Army Base 
Monmouth CounTv. NJ 



LEGENO 

+ MW-15 MONITORING WELL LOCATION 

i.G BENZENE CONCETRATION 

/'.@a, ISOPLETH ELEVATION CONTOUR 

::c NOT DETECTED ABOVE MDL 

ASSOCIATES IWC 
Three Tern Lane 

Buhngton. NJ 08016 



\ 

LEGEND 

MONITORING WELL LOCATION 

4,4'-DDD CONCETRATION 

ISOPLETH ELEVATION CONTOUR 

NOT DETECTED ABOVE MDL 



 
 
 

THIS 
PAGE  

INTENTIONALLY 
REMOVED 



Copied From: United States Geological Survey Topographic Map 7.5 Minute Series, 
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