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CLA ELL ION A 

Site Name: Fort Monmouth Landfill M-3 Date: July 2000 
Location: (Include Address unicipality and County) U.S. Army, Fort Monmouth, 

h County, New Jersey, 07703 

e Figure 1 (Site 

ite Contact Person: Joseph Fallon 
Address: U.S. Army, Fort Monmouth, New Jersey, Directorate of Public Works, 
Building 167, Fort Monmouth, NJ 07703 
Phone Number: (732) 532-6223 

DEP Lead Program 609-633-1455 
DEP Remedial Action Workplan Approval Document Dated 

Description of 

Pursuant to N.J A.C. 7:9-6.5, this area is presently designated as Class 11-A. The primary 
designated use for Class 1%-A ground water is potable water; secondary uses include 
agricultural and industrial water. Any proposed ground water use within the CEA will 
require Department review for feasibility of well installation and modifications that 
would be protective of any impacts fiom these contaminants for the duration of the CEA. 

This CENWRA applies only to the contaminants listed in the table below. The ground 
water criterialprimary drinking water standards for these contaminants are listed in parts 
per billion (ppb). All constituent standards (N.J A.C. 7.9-6) apply at the designated 
boundary 

boundaries: 

Contaminant -- 
Chlorobenzene 

Horizontal Boundaries: See Figure 17 (CEANRA Location Map) 

Ground Water Quality Criteria (ppb) 
5 

rojected term of @ 
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Based on recommendations specified in the December 1995 Site Investrgation Report ( S I R )  by 
Roy F. Weston, Inc of West Chester, Pennsylvania (Weston), the Fort Monmouth Directorate of 
Public Works (DPW) performed, between May 1997 and March 2000, a Remedial Investigation 
of Landfill M-3 at Fort Monmouth - Main Post. The results of the Weston investigation at 
Landfill M-3 indicated that low chlorobenzene concentrations were detected in the shallow 
groundwater in excess of the New Jersey Department of Environmental Protection (NJDEP) 
February 1994 Groundwater Quality Criteria (GWQC) The purpose of DPW investigation was 
to evaluate groundwater and surface water quality at and in the vicinity of the Landfill M-3, and 
to prepare a Remedial Action Work Plan (FUWP) to address the need for remediation of these 
mediums, if necessary. In general, the Remedial Investigation activities were conducted by the 
DPW. ATC Associates, Inc. (ATC) was contracted by the DPW to evaluate the data, and to 
prepare this R A W  for Landfill M-3. 

This Remedial Investigation involved performing twelve rounds of sampling at three existing 
groundwater monitoring wells, installing five new monitoring wells and performing seven rounds 
of sampling at these wells, and performing monthly sampling events from October 1996 through 
April 1997 and quarterly rounds of sampling events starting with July 1997 through March 2000, 
at five sutiace water sampling points located throughout Fort Monmouth - Main Post. A total of 
seventeen rounds of surface water data for one point of collection and eighteen rounds of surface 
water data for the other four point of collection are included in this report. The results of this 
investigation indicate that the shallow groundwater contains volatile organic compounds (VOCs), 
particularly chlorobenzene and benzene, in excess of the New Jersey Department of 
Environmental Protection (NJDEP) Groundwater Quality Criteria (GWQC). 

The concentrations and distribution of VOC contamination in the groundwater at Landfill M-3 
suggest that this location is suitable for a Natural Remcdiation program. In general, 
chlorobenzene concentrations are expected to come into compliance with the New Jersey 
Department of Environmental Protection's (NJDEP) Class 11 Groundwater Quality Criteria 
(GWQC) within an approximately 3.3 year period, and chlorobenzene is expected to migrate 
approximately 74 feet during this time frame. Wlile Lafetra Creek lies within this 74-foot 
distance, impacted groundwater concentrations for chlorobenzene are not so elevated as to result 
in an adverse impact to surface water quality. 



This document is a Remedial Action Work Plan ( M W P )  for the shallow groundwater at Landfill 
bI-3, 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 Invesflgation 
Report ( S I R ) ,  by Roy F. Weston, Inc. (Weston), as well as groundwater and surface water 
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 Techrzzcal Requirements for Site Remediatzon - NJAC 7:26E (Technical 
Requirements) 

1.1 istorical Information 

According to the Weston SIR, Landfill M-3 was in use as a landfill between 1959 and 1964, and 
was used for general purpose disposal of domestic and industrial wastes. Materials generally 
found in Main Post landfills include unwashed pesticiddherbicide cans, batteries, fluorescent 
tubes, electronic components, garbage, asbestos wrappings from pipes, soot and boiler scale, 
sludge fiom sanitary treatment plants (STPs), small quantities of outdated drugs, outdated 
photographic chemicals in glass bottles, building rubble, incinerator ash, sand from oil spill 
cleanups, and other debris. Landfill M-3 also was reportedly used for the disposal of wood and 
coal ash from furnaces and boilers. 

1.2 Physical Setting 

1.2.1 Site Description 

Landfill M-3 is located on the western portion of the Main Post, between North Drive and Lafetra 
Creek The actual boundaries of the landfill have been approximated in Figure 2. The 
approximate area of Landfill M-3 is 257,890 ft2 (5.9 acres). As mentioned in Weston SIR, the 
1969 aerial photographs showed that Landfill M-3 was covered with vegetation. At present, the 
site is covered with grass. 

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 the Cretaceous 
through the Quaternary Periods The mineralogy ranges fiom 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 Grkwood 
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). 

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 glauconitic coarse sand. The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive. Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Mnard, 1969). The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Inard). 

The boring logs from the monitoring wells M3MW-4, M3MW-5 and M 3 W - 6  installed during 
December 1994 indicate that the soils at Landfill M-3 consist of a thin soil cover of brown sandy 
silt (approximately one foot thick) underlain by approximately seven feet of olivehrown poorly 
graded sand with silt. Fill material is also encountered at these depths, with glass fragments, 
paper debris and plastic cuttings visible This is in turn underlain by 4-foot layer (5-  to 12-feet 
below grade) of greedbrown sandy silt. A dark green silty sand extends from 12- to at least 16- 
feet below grade. The soil boring from the monitoring wells M3MW-7, M3MW-8, M3MW-9, 
M3iMW-10, and M 3 M - 1 1  installed during August and September 1998, close to and along 
Lafetra Creek, indicate that a brown silty sand extends to approximately 10 feet. From 10 to 
approximately 13 feet a peat layer was encountered and from 13 feet to the bottom of the borings 
(approximately 15 feet) a green clay layer was encountered 

In order to better characterize the geology in the M3 and 7145 area, and in order to determine the 
vertical extent of soil contanunation, three soil borings were drilled at MS 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 ddled at landfill M3 confirmed that between surface to 
approximately 15 feet below surface the same layers were encountered in both 2\43 and M5 areas. 
It is assumed that the dry and dark green dense to very dense silty sandclayey 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 2\43 area 

Soil boring and monitoring well logs and construction details, soil boring permits, monitoring well 
permits, monitoring well records and groundwater monitoring well certification - Form B - 
Location Certifications are attached in Appendix A. 



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-3 range fiom 
approximately 6 feet above mean sea level (MSL) to 15 feet above MSL. 

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 is typically encountered at depths 
of 2 to 15 feet below ground surface (bgs). According to the boring logs for M3MW-4, M3MW- 
5, and M3MW-6, groundwater was encountered on-site at approximately 3.12 to 14.51 feet bgs 
According to boring logs for M3MW-7, M3MW-8, M3MW-9, M 3 W - 1 0 ,  and Ri3iWV-11, 
groundwater was encountered at approximately 5.03 to 11.37 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, M 3 W - 4  produced approximately 2 gpm, M3MW-5 produced 
approximately 5 gpm, M3R4W-6 produced less than 0.5 gpm, M3MW-7, M 3 W - 8 ,  M 3 W - 9 ,  
and M3MW-10 produced approximately 2 gpm, and M3MW-11 produced approximately 0.75 

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 fiom 
creeks and brooks as the tide comes in. According to the Weston SIR, and based on groundwater 
measurements recorded at on-site monitoring wells during quarterly monitoring/sampling events 
the site-specific groundwater flow direction is estimated to be north - northeast, towards Lafetra 
Creek. 

1.3.1 Reliability of Laboratory Data 

All data was collected in accordance with the WJDEP's May 1992 Field Sampling Procedures 
Mtriluul and the Technical Requirements All groundwater samples were analyzed within the 
requisite holding times by Fort Monmouth Environmental Testing Laboratory, a New Jersey 
Certified laboratory (Laboratory Certification Number 13461). 

The sampling program conducted at Landfill M-3 revealed the presence of ten volatile organic 
compounds (VOCs), 12 semivolatile organic compounds (SVOCs), three pesticidePCBs, and 22 
priority pollutant metals (PPMs). Of these detected compounds, four VOCs, three pesticides, and 
ten PPMs were detected at concentrations exceeding their respective NJDEP Class I1 Ground 
Water Quality Criteria (GWQC). 



A detailed description of the groundwater and surface water imp: 2ts in the Landfill M-3 area is 
presented in Section 1.5 of this document 

1.4 Remedial Investigation 

1.4. I Piezometer Wells Imtnllution 

In order to verify and confirm that groundwater contamination is not exceeding NJDEP GWQC 
at the boundaries of Landfill M-3, and in an attempt to delineate the groundwater contamination 
in the direction of Lafetra Creek, the potential receptor, five monitoring wells were drilled and 
installed between August 27, 1999 and September 1, 1999. Monitoring wells M3MW-7, 
M3MW-8, M3MW-9, and M3MW-10 were installed on August 27, 1998, and monitoring well 
M 3 m - 1 1  was installed on September 1, 1998 at the locations shown 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 
of approximately 15 feet below ground surface (bgs). The screen interval in each well extends 
from approximately 5 feet bgs to the bottom of the well The annular space surrounding the 
screen was filled with #2 grade sand to a level between at least one foot to two foot above the top 
of the screen in each well The remainder of the annular space surrounding each well was filled 
with cementlbentonite grout. Each monitoring well was finished with approximately 2.5 feet PVC 
casing above ground level, which is protected by a 6-inch steel casing. Upon completion, the 
monitoring wells were developed using a submersible pump until the ground water was visibly 
free of sediments. The wells were installed and developed by Groundwater and Environmental 
Services, Inc., a licensed New Jersey drilling company The monitoring wells were installed in 
accordance with standard NJDEP procedures for the installation of wells in unconsolidated 
materials Monitoring well logs and construction details, monitoring well permits, monitoring 
well records and groundwater monitoring well certification - Form B - Location Certifications 
are attached in Appendix A 

I .  4.2 Survey of tt7e Piezometer Wells 

The newly installed piezometer wells M3MW-7, M 3 W - 8 ,  M3MW-9, M3MW10, and M 3 W -  
11 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 ofthe Ground Water 
Monitoring Well Certification - Form B - Location Certification are attached in Appendix k 

On May 1, 1997, August 7, 1997, October 16, 1997, February 17, 1998, May 5, 1998, July 7, 
1998, October 27, 1998, March 1, 1999, June 11, 1999, July 27, 1999, October 26, 1999, and 
March 2, 2000, groundwater samples were collected from monitoring wells h43W-4, M3hn;V-5, 
and M3MW-6, in accordance with the NJDEP's May 1992 Field Sanyling Procedures Ivfanual 
and the DPW - Standard Operation Procedure (SOP). For groundwater sampling procedures and 
methodology please refer to Appendix B. Samples were handled and analyzed in accordance with 
the quality assurance/quality control (QAIQC) protocols, given in the Technical Requirements. 
Groundwater monitoring and sampling field notes are included in Appendices C through N. The 



water samplbs collected on above mentioned dates were preserved, clulled to 4OC, and delivered 
under chain of custody to Fort Monrnouth Environmental Testing Laboratory, Fort Monmouth, 
New Jersey, where the samples were analyzed for volatile organic compounds (VOC+l5), 
including xylenes, according to EPA Method 624, BaseNeutral and Acid Extractable using EPA 
Method 625, Pesticide and Polychlorinated Biphenyls (PCB) using EPA Method 608, and Target 
Analyte List Metals using standard methods [Atomic AbsorptiodInductively Coupled Argon 
Plasma ( M C P ) ]  The results of quarterly groundwater sampling are presented in Section 1.5 of 
this document. Laboratory reports are attached in Appendices C through N. Monitoring well 
elevation data and groundwater contour maps are presented on Figures 3 through 14 Historical 
groundwater sample analytical results are summarized in Figure 15 

One round of groundwater sampling was conducted on October 7, 1998 for piezometer wells 
M3MW-7, M3MW-9, and M3MW-11 and October 20, 1998 for piezometer wells M 3 W - 8  and 
M3MW-10 Groundwater monitoring and sampling field notes are included as Appendix 0 A 
confirmatory round of groundwater sampling was performed on October 23, 1998 (M3hfW-7, 
M3MW-9, and M3MW-11) and November 2, 1998 (M3MW-8 and M3PUIW-10). Groundwater 
monitoring and sampling field notes are included as Appendix P. Starting with March 1, 1999 all 
five piezometer wells were included in the Landfill M-3 rno&oring well sampling program 
Groundwater monitoring and sampling field notes for March 1, 1999, June 11, 1999, July 27, 
1999, October 26, 1999, and March 2, 2000, events are included as Appendix J, Appendix K, 
Appendix L, Appendix M, and Appendix N, respectively. Groundwater samples were collected 
fiom piezometer wells in accordance with the NJDEP's May 1992 Field Sampling Procedures 
Mmual and the DPW - Standard Operation Procedure (SOP). For groundwater sampling 
procedures and methodology please refer to Appendix B. Samples were handled and analyzed in 
accordance with the quality assurance/quality control (QAIQC) protocols, given in the Technicul 
Requ~rements for Site Remediation. The water samples collected on above mentioned dates were 
preserved, chilled to 4OC, and delivered under chain of custody to Fort Monmouth 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, Pesticide and PCB using EPA Method 608, and TAL Metals using standard 
methods AMCP.  Due to laboratory breakage, on October 26, 1998, one groundwater sample 
was collected from M3MW-11 and analyzed for Pesticide and PCB. The results of these 
groundwater sampling are presented in Section 1.5.1 of this document. 

1 . 4 4  Srii f- ace Water Sample Collection 

The objective of the surface water investigation was to obtain an indication of the quality of 
Lafetra Creek's and Mill Creek's surface water Lafetra Creek is located adjacent and to the 
north (downgradient) of Landfill M-3. Mill Creek is located adjacent and to the east (site- 
gradient) of Landfill M-3 The surface water sampling locations are shown on Figure 15. Due to 
salinity concentrations greater than 3 5 parts per thousand at mean high tide, the surface water of 
these creeks are classified as SC - coastal saline waters and SE - saline waters of estuaries. 
Surface water SS4 is located to the northeast and downgradient of Landfill M-3. Surface water 
sample SS-5 is located to the east of Landfill M-3, near the coduence of Mill Creek and Lafetra 
Creek. Surface water sample SS-17 is located to the northeast and downgradient of Landfill M-3, 



along Lafetra Creek. Sampling points SS- 15 and SS-14 are located upstream fiom Landfill M-3, 
along Lafetra Creek and Mill Creek, respectively. Between October 1996 and March 2, 2000, 
periodic rounds of samples were collected fiom these surface water sampling points along these 
water bodies. 

Surface water samples were handled and analyzed in accordance with the quality 
assurance/quality control (QAIQC) protocols, given in the Techrucal Requirements. The surface 
water samples collected on above mentioned dates were preserved, chilled to 4 O C ,  and delivered 
under chain of custody to Fort Monmouth Environmental Testing Laboratory, Fort Monmouth, 
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 Surface water monitoring and sampling field notes are included as Appendix N. 



1.5 Remedial Investigation Results 

1.5.1 GrounLhunter Quality 

Twelve rounds of groundwater sampling events were conducted between May 1, 1997 and March 
2, 2000 at monitoring wells M3IvlW-4, M3MW-5, and M3MW-6. Seven rounds of groundwater 
sampling were conducted between October 7, 1998 and March 2, 2000 at the five piezometric 
wells M3ilfiV-7, M 3 W - 8 ,  M 3 W - 9 ,  M 3 W -  10 and M3MW-11. Historically, separate phase 
hydrocarbons were not reported in any of these eight wells. The compounds detected above their 
respective method detection limits at monitoring wells WMW-4,  M3MW-5, and M 3 W - 6  are 
summarized in Tables 1, 2, and 3, respectively. The compounds detected above their respective 
method detection limits at monitoring wells M3MW-7, h43MW-8, M3MW-9, M3MW-10 and 
M3MW-11 are summarized in Tables 4, 5, 6, 7, and 8, respectively Ten VOCs, 12 serni-volatile 
organic compounds (SVOCs), three pesticides, and 22 priority pollutant metals (PPMs) were 
detected above their respective method detection limits in at least one sampling round apiece. Of 
these, four VOCs, three pesticides, and ten PPMs were detected at concentrations exceeding their 
respective NJDEP-GWQC. 

The four VOCs detected at concentrations exceeding their respective NJDEP-GWQC were 
benzene, 2-butanone, vinyl chloride, and chlorobenzene. Historical concentrations of these four 
VOCs are mapped on Figure 15. Vinyl Chloride and 2-Butanone exceedances were detected only 
in monitoring well M3MW-7 on October 23, 1998 and October 7, 1998 sampling events, 
respectively, followed by at least five consecutive rounds of results in which these two 
compounds were not detected above their method detection limit or if detected were below the 
NJDEP-GWQC for each compound. Based on the above discussion, no tirther action is 
warranted at this time. These compounds will, however, continue to be monitored as part of a 
proposed quarterly groundwater quality monitoring program (see Section lQ.O). 

Benzene exceedances were detected in M3MW-5, M3MW-6, and M3MW-9. In groundwater 
samples collected from h43MW-5, where the highest benzene concentration of 1 44 pg/L was 
reported on May 5, 1998, the benzene concentrations decreased to ND for the next six 
consecutive rounds of sampling events. In groundwater samples collected from M 3 W - 6 ,  where 
the highest benzene concentration of 5 35 p a  was reported on May 1, 1997, the benzene 
concentrations decreased to 3.10 ugni on July 7, 1998, followed by six consecutive rounds of 
results in which benzene was not detected above its method detection limit. In groundwater 
samples collected from M3MW-9, where the highest benzene concentration of 1.33 pg/L was 
reported on October 23, 1998, the benzene concentrations decreased to ND for the next three 
sampling events, increased to 1 25 ug/L on October 26, 1999, and decreased to ND on March 2, 
2000 sampling event. Based on the above discussion, benzene concentrations have either 
decreased to below the NJDEP-GWQC, or exhibit seasonal fluctuations to concentrations only 
marginally above the NJDEP-GWQC These minor exceedances do not appear to pose an 
environmental concern , and do not warrant any specific action at this time. Benzene will, 
however, continue to be monitored as part of a proposed quarterly groundwater quality 
monitoring program (see Section 10 0) 



The primary contaminant of concern at Landfill M-3 is chlorobenzene, which has been detected at 
levels exceeding its GWQC of 4 ug/L at five of the eight onsite monitoring wells. Historically, a 
decrease in chlorobenzene concentrations has been noted only in monitoring wells M3MW-5 and 
M3MW-6. In M3MW-5, chlorobenzene concentrations decreased from 7.28 ug/L on August 7, 
1997 to 4 09 ug/L on March 2, 2000. In M3MW-6, chlorobenzene concentrations decreased 
from 4.4 1 ug/L on October 16, 1997 to ND on March 2, 2000. In M31MW-11, chlorobenzene 
concentrations historically have fluctuated from 5.03 pg/L to 2.66 p a ,  with an overall slightly 
increasing trend. In M 3 W - 9 ,  chlorobenzene concentrations historically have fluctuated, 
increasing from 16.36 u g L  on October 7, 1999 to 17 33 ug/L on October 23, 1998, decreasing to 
10 22 pglL on June 1 1, 99 pg/L, and increasing to 15.64 ug/L on March 2, 2000. In M 3 W -  10, 
chlorobenzene concentrations historically have fluctuated between 20.08 u@, the highest 
concentration reported on March 1, 1999, to 15.34 ug/L reported on March 2, 2000. 

It is important to note that, while chlorobenzene concentrations in these wells exceed its GWQC, 
even the highest concentration detected in any of the wells is below New Jersey's Safe Drinlung 
Water Act hdaximum Contaminant Level of 50 ug/L and below the h4aximum Contaminant Level 
of 100 ug/L defined in the National Primary and Secondary Drinking Water Regulations. 

The pesticides detected at concentrations exceeding their respective GWQC were 4,4'-DDE, 4,4- 
DDD, and 4,4'-DDT. These three analytes had noted exceedances at only one monitoring well, 
M3MW-9 Over seven rounds of groundwater sampling, the concentrations of these three 
pesticides have all shown decreases In the last six rounds of sampling 4,4' - DDE and 4,4' - 
DDT concentrations were both ND or below their GWQC. The 4,4' - DDD concentrations 
decreased from 0 713 ug/L on October 7, 1998 to 0.057 ug/L on June 1 1, 1999, increased to 
0 108 ug/L on July 27, 1999, decreased to ND on October 26, 1999 and increased to 0 134 ug/L 
on March 2, 2000. Based on the above discussion, no hrther action is warranted at this time. 
These compounds will, however, continue to be monitored as part of a proposed quarterly 
groundwater quality monitoring program (see Section 4.2). 

The ten PPMs detected at concentrations exceeding their respective GWQC were aluminum, 
arsenic, cadmium, iron, lead, manganese, mercury, nickel, silver, and sodium. However, five of 
the metals detected (aluminum, manganese, sodium, iron, and zinc) 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 metals in soils. Soils derived from the glauconitic sands contain 
abundant iron, aluminum, calcium, magnesium, manganese, and potassium. 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. 

Mercury was detected at a concentration of 2.7 ug/L, above the GWQC of 2.0 ug/L, only in 
M3MW-9 on October 7, 1998. For the next six consecutive rounds mercury was WD or if 
detected was below the GWQC. Lead was detected at concentration above GWQC of 10 ug& 
in M 3 W - 4 ,  M3MW-5, M 3 W - 7 ,  M 3 W - 8 ,  M 3 W - 9 ,  for one or two sampling events. For 



the next nine consecutive rounds in M3MW-4 and M3WV-5, four consecutive rounds in 
M 3 W - 7 ,  five consecutive rounds in lM3iMW-8, and three consecutive rounds in M 3 W - 9 ,  lead 
was ND or if detected was below the GWQC. In kl3MW-11, lead concentrations historically 
have fluctuated between 22.3 ug/L to ND, with the last two consecutive rounds reporting 
concentrations below GWQC and ND Cadmium was reported in M 3 W - 5  on June 1 1, 1999, at 
a concentration of 4.38 ug/L, slightly above the GWQC of 4 ug/L, followed by four consecutive 
rounds with concentrations reported below the GWQC or ND. In M 3 W - 7  cadmium 
concentrations increased from ND on October 7 and 23, 1998 to 7.55 ug/L on October 26, 1999 
and decreased to 2.58 u a ,  below NJDEP criteria on March 2, 2000. In M3MW-11 cadmium 
concentrations historically have fluctuated increasing from ND on October 23, 1998 to 47.3 ug/L 
on June 11, 1999, decreasing to 14.6 u g L  on July 27, 1999, decreasing to 7.61 ug/L on October 
26, 1999 and increasing to 15 u f l  on March 2, 2000. Silver was noted in several testing rounds 
at elevated levels, however, this analyte was also detected at elevated levels in associated method 
blanks 

Based on the above discussion, with the exception of cadmium in M 3 W - 1 1 ,  the concentrations 
of metals in groundwater are either at background levels or are slightly above the NJDEP- 
GWQC. Since cadmium and the other metals will continue to be monitored as part of the 
proposed quarterly groundwater quality monitoring program (see Section 4.2), no specific 
additional action is warranted at this time 

The laboratory reports are included in Appendices C through M. 

An aquifer testing program was conducted on June 14, 1999 at Landfill M5, adjacent to Landfill 
M3, to evaluate the hydraulic conductivity of the shallow aquifer in this area In-situ hydraulic 
conductivity of the shallow, saturated, unconsolidated materials underlying the site was 
determined by means of a constant discharge aquifer test. Based on the results of the constant 
rate aquifer tests, summarized in the Remedial Action Workplan for Landfill M5, an average 
hydraulic conductivity of 0.996 ft/day was assumed to be representative for the shallow 
unconfined aquifer at h43 and MS. 

1.5.3 St~i-ji-rce Wuter Qzr~llity 

Lafetra Creek and Mill Creek, which are the two surfice water bodies in the immediate vicinity of 
Landfill M-3, are designated as saline coastaVsaline estuarine surface water environments. 

Laboratory analysis results from the 17 rounds of surface water samples collected fiom SS-17 and 
18 rounds of surface samples collected from SS-4, SS-5, SS-14 and SS-15, performed between 
October 1996 and March 2000 are summarized on Table 9. The exceedances are mapped on 
Figure 15, and Laboratory Packages presented in Appendix R. VOC analysis revealed that 
acetone, carbon disulfide, cis-1,2-dichloroethene, chlorobenzene, bromomethane, methylene 
chloride, TCE, and PCE were present in concentrations above their respective method detection 
limits. Of these, only PCE was detected 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 fiom 1 24 pg/L to 10 38 pg/L were detected. Referring to 
Figure 15, the latest stream sampling data (fiom March 1, 2000) shows that PCE concentrations 
at SS-15 (6.95 pdL) were reported at higher concentrations than surface water collected fiom 
SS-17 o), SS-4 (6,18 pg/L) and SS-5 (6 62 pg/L) Since SS-15 is located close to where the 
stream enters Fort Monmouth, and since SS-14 and SS-15 are located upstream of Landfill M-3, 
it suggests that surface water is impacted with PCE prior to flowing into Fort Monmouth 
property. This conclusion is further supported by the fact that monitoring wells located at 
Landfill M-3 historically have never shown any PCE contamination. 

As mentioned in Section 1.5 1, the primary contaminant of concern at Landfill M-3 is 
chlorobenzene which has been detected at levels exceeding its NJDEP-GWQC at five of the eight 
monitoring wells located at Landfill M-3. Refemng to Figure 15, chlorobenzene was detected in 
surface water only on February 10, 1998 at SS-17, at a concentration below its NJDEP-SWQS of 
21,000 ugh,. This suggests that the chlorobenzene concentrations in groundwater are not likely 
to cause surface water quality to exceed its NJDEP-SWQS. 

All available DPW records and files were reviewed for information concerning wells within Fort 
Monmouth Also, two Well Search reports prepared by Roy F. Weston, dated November 1993 
and February 1994, were reviewed for information concerning wells within a one mile radius 
surrounding the center point of Landfill M-3 The well locations were plotted on a scaled map, 
included as Figure 16 and a well search summary is presented as Table 10. 

The results of the well search indicate the following: 

Monitoring ?Veils: 127 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 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. 

Irrigation 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 Suoplv Wells: No public supply wells were identified within one mile of the site 



Typically, groundwater and surface water impacts may give rise to concern about human and 
ecological receptors. However, in the case of Landfill M-3, based on the following, no receptors 
are expected to be adversely impacted 

Laf'etra and Mill Creeks are tidal, and the groundwater in the vicinity of Landfill M-3 is 
subject to salt-water intrusion This makes the groundwater unusable as a potable water 
source, and it is unlikely that wells for human consumption of groundwater would be installed 
in the impacted aquifer 
There are no domestic, irrigation or public supply wells immediately downgradient of Landfill 
M-3, or within the boundary of the CEA, 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. 
As stated previously, the concentrations of cholorobenzene in groundwater are well below the 
State and Federal MCLs for drinking water, and therefore do not pose a human health risk. 
Lafetra Creek and Mill Creek represent potential ecological receptors, since the monitoring 
wells near them have been shown to exhibit chlorobenzene at levels exceeding the NJDEP 
GWQC. However, even the maximum concentration detected historically in these wells 
(20 08 ug/L) is not high enough to cause the saline coastaVestuarine surface water quality in 
these streams to exceed its NJDEP-SWQS of 21,000 ug.L 

A Classification Exception Area (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 Crz.ou?~&utt.r Qmlity Stm&rcis (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, or will not be met 
far the term of thc rernediation program According to the NJDEP's Final Gzridance on 
Desrgnatrori of Clcrssrficatiori Exceptroir Areas (April 17, 1995), a CEA is defined by both 
physical boundaries, and the amount of time that will be required for the groundwater 
contarninant(s) to achieve compliance with the GWQC. This section provides the information 
required for establishment of a CEA. 

As discussed in Section 1.5, Subsection 1.5 1, benzene, 2-butanone, vinyl chloride, and 
chlorobenzene were detected at concentrations exceeding their respective NJDEP-GWQC. Vinyl 
Chloride and 2-Butanone exceedances were detected only in one monitoring well during one 
sampling event followed by at least five consecutive rounds of results in which these two 
compounds were not detected above their method detection limit or if detected were below the 
NJDEP-GWQC for each compound. Benzene exceedances were detected in three monitoring 
wells, M 3 W - 5 ,  M3MW-6, and M 3 W - 9 .  In groundwater samples collected fiom N3MW-5, 
where the highest benzene concentration of 1 44 &L was reported on May 5, 1998, the benzene 
concentrations decreased to ND for the next five consecutive rounds of sampliig events. In 
groundwater samples collected from M 3 W - 6 ,  where the highest benzene concentration of 5.35 
&I, was reported on May 1, 1997, the benzene concentrations decreased to 3.10 ug/L on July 7, 



1998, followed by six consecutive rounds of results in which benzene was not detected above its 
method detection limit Ln groundwater samples collected from M 3 W - 9 ,  benzene 
concentrations fluctuated between 1.33 pg/L to ND. For the last five sampling events, only on 
October 26, 1999 benzene was reported at 1.25 u&, slightly above the GWQC of 1 u a ,  and 
?JD reported on the remaining sampling events, including  march 2, 2000 sampling event. 

The Fort hionmouth DPW proposes that the CEA apply to chlorobenzene, which is the only 
contaminant of concern at Landfill b1-3. A CEA is appropriate for this site since all sources of 
contamination have been addressed and groundwater contamination remains above standards 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. 

Detertniitation of the Duration of the CEA 

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 
Cu= 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: 

where, 
t '' = the half life of the corresponding contaminant in days 

Data from monitoring well M3It1W-9 was used to define the CEA due to its proximity to the 
source area, and since the latest analytical data from monitoring well M3MW-9 (from the March 
1, 2000 sampling event) indicated the presence of chlorobenzene at a concentration of 15.64 pg/L 
(Cc). The final concentration of the contaminant will be 4 pg/L (C) as per the NJDEP's Class I1 
GWQC. As reported in The Handbook of Environmerztal Degradation Rates (Howard, et al., 
1991) the aqueous anaerobic low and high half life of chlorobenzene in ground water are 



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 0.00 1 155 days -'. 

Rearranging Equation 11, the time duration of the CEA can be determined as follows: 

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

I days (approximately 3.3 years) 

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

where, 
K= Hydraulic conductivity of the affected aquifer, @/day) 
i = Hydraulic gradient (ft/ft) 
no= Effective porosity 

The average hydraulic conductivity of 0.996 fVday, determined from the pumping test performed 
at landfill M5, adjacent to landfill M3, 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 0.019 
ftlft. Substituting these values in Equation 4: 



The retardation factor was calculated using the equation: 

K ,  = 1 +  W d  * ~b ) 
no 

where, 
pb = bulk density of the formation 
Kd = Distribution co-efficient 
s = Effective porosity 

The distribution co-efficient is calculated from the relation: 

K, = 0.63 * KO,, * J;, 

where, 
K ,  = n-octonoYwater partition coefficient 
f,, = fraction of the organic carbon in the matrix 

Since Landfill M-3 is adjacent to Landfill M-5, and a comparison of soil boring logs drilled at 
these two landfill reveled 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 mg/kg. From this the fraction of TOC in 
the soil matrix, f, was determined to be 0 000005 According to the Supegllrnd Pzrbbc Health 
Evuiimtzo~~ hia~~zml (United States Environmental Protection Agency, Office of Emergency and 
Remedial Response, 1986), the value of K,,is 130. Substituting these values, 

The bulk density of the formation was estimated as 1.5 g/cm3. Substituting the value of Kd, pb and 
n, into Equation 5, the retardation factor % is calculated as follows. 

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



V,, = 0.0628 ft/day 

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

d = 0.0628 ft/day * l , l 8  1 days 

From the calculations, it appears that the migration of contaminants from monitoring well 
M3MW-9 is very minimal (approximately 74 feet), and chlorobenzene concentrations can be 
expected to naturally attenuate in approximately 3.2 years. Monitoring wells M 3 W - 7 ,  M3MW- 
8, M3MW- 10 and M3MW- 11 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: 

Figure 17 presents the proposed CEA boundary map compatible with the NJDEP's Geographic 
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 fbture Since no groundwater use 
within proposed CEA boundaries is occurring or is anticipated to occur, the aquifer beneath the 
Landfill M-3 is not considered a ground water use area 

Well No 
M 3 W - 7  

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 to degrade to its 
GWQC of 4 &L, assuming natural degradation rates 

-- -- Latitude 
40'18'49.0"' 

Longitude 
74'03'05.7" 



9.8 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 approximately 2 0 to 
12.00 feet below ground surface. Ground water flow was calculated to be toward the north- 
northeast, toward Lafetra Creek and Mill Creek, consistent with previous data. 
Historically, separate phase hydrocarbons were not reported in any of the monitoring wells 
Groundwater analytical results from the pemment monitoring and piezometric wells 
identified chlorobenzene as the only significant contaminant of concern across Landfill M-3, 
with exceedances of the NJDEP GWQC noted in six of eight monitoring wells. 
Historically, a decrease in chlorobenzene concentrations was noted in all monitoring wells, 
except M3iW-9 and M3MW- 10, as discussed in Section 1 5 1. 
Groundwater chlorobenzene contamination is limited in extent and can be expected to 
naturally degrade overtime without significant migration. 
Chlorobenzene concentrations do not pose a human health risk, as discussed in Section 1.6.2. 
The duration of the CEA for chlorobenzene was calculated to be 1,18 1 days (approximately 
3.2 years). The DPW proposes a ma?cimum CEA duration of five years for chlorobenzene to 
degrade to its GWQC of 4 w g L ,  assuming natural degradation rates. 
The surface water samples collected from five locations along Lafetra Creek and Mill Creek, 
showed that the Landfill M-3 site is not a contributor to the VOC contamination of these 
creeks, and that chlorobenzene impacted groundwater concentrations are not expected to 
adversely affect surface water quality 

Based on the above conclusions, the DPW proposes to implement a natural remediation program. 



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



The remediation standards for the groundwater at Landfill M-3 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 p&. 



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 hlly considered during the selection of the best remedial alternative for Landfill M-3. 

hnse Vacuum Extraction - Two-Phase Vacuum Extraction (TPVE) consists 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 concentrations are relatively low at Landfill M-3, TPVE is not suitable for 
this site. 

n-Situ Aeration (Air parging) - Air sparging treats contaminated groundwater by volatilizing 
organic compounds. Clean air is injected into the contaminated aquifer through vertical and/or 
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 creeks. Based on these factors, an 
air-sparging system is not suitable for Landfill M-3. 

reat - 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 1.5 1, a decrease in chlorobenzene concentrations was noticed in all 
monitoring wells, except wells M3MW-5 and M 3 W - 1 0 .  Based on this fact and based on the 
aquifer pump test results performed at the landfills adjacent to Landfill M-3, which shows that 
during the pumping test drawdown recorded in the observation wells did not exceed 0.01 feet, 
this remedial alternative method is not suitable for Landfill M-3. 

iosernediation - 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 concentrations are relatively low at Landfill M-3, 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. 

roposed Remedial Action 

The DPW proposes a natural remediation program to be implemented at the Landfill M-3. 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: 

r Groundwater contamination does not appear to be resulting from a specific soil source; 
c. Groundwater contamination at the site has been delineated; 
G As mentioned in Section 1 5 1, a decrease in chlorobenzene concentrations was noticed in all 

monitoring wells, except wells WMW-9 and M 3 W -  10 
Based upon the CEA calculation, the chlorobenzene contaminant plume will not migrate more 
than approximately 74 feet over a period of approximately 3 2 years. 

* Lafetra Creek and Mill Creek, which are potential ecological receptors, are not contaminated 
with chlorobenzene at levels exceeding the applicable NJDEP GWQS, and are not expected to 
be adversely impacted over the duration of the CEA. 



In order to maintain quality assurance, the DPW's SOP for Sample Handling will be followed 
during all sampling activities. This SOP is presented as Appendix A. 



;; 

No permits are necessary during the natural remediation program. 



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



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



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



The DPW proposes to continue its quarterly groundwater sampling program at Landfill M-3, for 
the duration of the CEA (5 years). The monitoring wells M3MW-4, M3MW-5, h43MW-6, and 
the piezometeric wells M3bW-7, M3MW-8, M31MW-9, M3MW-10, and M3MW-11 will be 
sampled and analyzed for VOCs, semi-volatile, pesticide/PCBs, and priority pollutant metals to 
monitor the effectiveness of natural remediation In addition, to more closely monitor surface 
water quality in Lafetra Creek, two additional surface water sampling points - one downgradient 
from M3MW-9 and one downgradient from M 3 m -  10 - will be installed and sampled as part of 
the DPW's quarterly monitoring program Figure 17 presents approximate locations of additional 
surface water sampling points 

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



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

REMEDIATION COSTS 
c Costs for groundwater sampling and laboratory (5 years) =$150,000 

Costs for well abandonment =$20,000 
P Costs for quarterly progress reports (20 reports) =$55,000 

TOTAL REWDIAL ACTION COSTS =$225,000 



Identification of Project Tasks: 

IWWP submittal and NJDEP approval 
Quarterly groundwater sampling events 
Preparation and submittal of quarterly progress reports (5 years) 

+ Quarterly post-remedial sampling 
I NJDEP approval of No Further Action 

A schedule for the proposed remedial programs shown in Figure 18. If it becomes necessary to 
modify the schedule, the Department of Public Works (DPW) will submit a revised schedule to 
the New Jersey Department of Environmental Protection. 
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Table I 
Quarterly Groundwater Sampling Rd.iults 

Fort Moilanmouth Main Post. Foil Monmowth, New Jarray 
Monitoring Well M3W-d 

hhy 1997 - Pdmh MDD 

All concentrations are given m marogrdms per liter (~a), equlwlent to p a h  per b~tlwf~ (ppb) 
ND Analyto not dc!ected In sample 
NJDEP GWQC New Jeney Department of Enwmornental Protection Groundwater Qualtty Cntena 
NLE No GWCC errsts for thrs analyta 
Exceedances of the NJDEP GWQC are pnnted tn bold type and hlghl~ghtod 



Table 2 
Qwrterty Groundwater Sampling Resultr 

Fort Uonmouth Main Post Fort hbnmouth, New J s q  

All concentrat~ons are gwen In mlcrogrerns per lrter (u#L), equhalent to prts per btllion (ppb) 
ND Analyte not detected In sample 
NJDEP GWa- New Jersey Department of Environmental Protection Groundwater Qual~ty Cnter~a 
NLE No GWGC exists for thrs analyte 
Evceedances of the NJDEP GWQC are pnnted In Mld type and htghl~ghted 



Table 3 
Quartarty Grounhvzltar Sampling Results 

Fort atonmouth Main Post Fort Monmouth. New Jersey 

PastlcldeslPCBs 
4.4 - DDD 
h!atats 

-ETF 
ND d 
1x3 2 i A  
ND j! 4 

184M3 1 NLE 
635 1Ld 

ND 

ND NLE 
177 /?C!Ld 

s - -  

Aluminum 1 701 

All concentrattons are grven In mrcrcgrams per leer (ugli), equmlent to parts per brllron (pph) 
ND Analyte not detected In sample 
NJDEP GWGC New Jersey Department of Environmental Protection Groundwater QualRy Cntena 
NLE No GWQC eusts for thls analyte 
ExceeUances of the NJMP GWCC are pnnted In bold type and hlghllghted 



Sample Dak 

no analytes detected I+ 
Alumtnurn 
Antimony 
Arsentc 
Barium 
Beryllium 
Cadmium 
Calclum 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnes~um 
Manganese 
Mercury 
N~ckei 
Potassium 
Selenium 
Sodium 
Vanad~um 

Table 4 
Quartwly Groundwater Sarnptlng Results 

Fort Monrnouth Main Post. Fort Monmouth. Mew Jwsey 
Monitoring Wdl M3MW-7 

October 1998 - March 2000 

NJDEP 
GWQC 

5 
300 
10 

30 

200 
20 
8 

2000 
20 
4 

NLE 
100 
NLE 
1m 
300 
10 

NLE 
50 
2 

100 
NLE 
50 

50000 
NLE 
5000 = 

All concentrafions are gwen In micrograms per liter (ug/L), equivalent to parts per bdiion (ppb) 
ND Analyte not detected ~n sample 
NJDEP GWQC New Jersey Depahent of Enwonmental Protection Groundwater Qualrty Criteria 
NLE No GWQC casts for this analyte 



Lab Sample ID 

Chlorobenzene 
1,4-Dchlorobenzene 
Sernl-\bolatiles 
Bis (2-ethlyhexyl)phthalate 

4,4 - DDD 
Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selentum 
Sodtum 
Vanadium 
Zinc 

Table 5 
Quarterly Groundwater Sampling Results 

Fort Monrnout4 Main Post, Fort Monmouth, New Jersey 
Wlonitorlng WdI M3MW-8 

October 1998 - March 2000 

lJDEP 
3WQ( 
&p-J - 
- 

700 
300 
4 
75 

- 
30 

- 
0 10 
0 10 

- 
200 
20 
8 

2000 
20 
4 

NLE 
100 
NLE 
1000 
300 
10 

NLE 
50 
2 

100 
NLE 
50 

5000C 
NLE 
5000 - - 

All concentrahons are given in micrograms per lrter (uglL), equ~valent to parts per b~llion (ppb) 
ND Analyte not detected in sample 
NJDEP GWQC New Jersey Department of Environmental Protechon Groundwater Quality Crrtena 
NLE No GWQC exrsts for this analyte 



Table 6 
Quarterly Groundwater Sampling Results 

Fort Monrnouth Main Post, Fort Monrnoulh, New Jersey 
Monitoring Well M3MW-9 

October 1998 - March 2000 

Lab Sample ID 

Vdatlles 
Acetone 
2 - Butanone 
Benzene 
Chlorobenzene 
1,4 - Dichlorobenzene 
1,2 - Dichlorobenzene 

4-Methylphenol 
Bls(2-ethyhexy1)phthalate 
PesUcideslPCBs 
4,4' - DDE 
4,4 - DDD 
4,4' - DDT 

Antimony 
Arsenic 
Banum 
Cadmium 
Calclurn 
Chrorn~um 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
N~ckel 
Potass~urn 
Selenium 
Sod~um 
Vanadlum 
Z~nc 

All concentrabons are given in micrograms per Ilter (ugIL), equivalent to parts per billion (ppb). 
ND: Analyte not detected in sample. 

603. 
N D 
N D 
412 
N D 

72700 
8 98 
ND 
N D 

69800 
2 32 

16100 
772 
ND 
1.17 
9870 
N D 

17300 
2.68 
84.6 

ND 
ND 
73 
N D 

31200 
ND 
ND 
4 

N D 
2520 
90.9 
2+7 
N D 

9390 
N D 

2720 
N D 
25 

200 
20 
8 

2000 
4 

NLE 
100 
NLE 
1000 
300 
10 

NLE 
50 
2 

100 
NLE 
50 

50000 
NLE 
5000 



Table 7 
Quarterly Groundwater Sampling Resutts 

Fort Monmouth Main Post, Fort McnmautR, New Jersey 

October 1998 - March 2000 

Sample Date 
olatiks I:&- 

2 - Butanone 5 16 
Toluene N D 
C hlorobenzene 17.07 
1,4 - Dichlorobenzene 1.78 

Bis(2-ethyhexy1)phthalate 
Fluorene 
n-Nitrosodiphenylamine 
PestlcideslPCBs 
none detected 

enic 

Cobalt 
Copper 

anadium 

2330 200 
ND M 
N D 8 
760 2000 
ND 4 

95500 NLE 
172 1CO 
146 NLE 
ND 1000 

91200 300 
N D 10 

16200 NLE 
682 50 
ND 2 
162 100 

10400 NLE 
N D 50 

14400 50000 
10.3 NLE 
83.8 5WO 

All concentrations are glven In mlcrqrams per l~ter (ugR), equrvalant to parts per brllion (ppb). 
ND Analyte not detected in sample 
NJDEP GWQC New Jersey Department of Environmental Protection Groundwater Qualrty Cntena 
NLE. No GWQC emsts for th~s analyte 



]tab Sample ID 
Sample Date k F - - =  
I 2 - Butanone 
Chlorobenzene 
1,4 - Dichlorobenzene 

I I~emi -~o la t i l es  
1,4 - Dichlorobenzene 

cenaphthene 

4-Methylphenol 
n-Nltrosodlphenylamin 
Bis (2-ethlyhexyl)phthz 

4,4-DDE 
4,4' - DDT 

rsenic 

Berylhum 
Cadmium 
Calclum 
Chromlum 
Cobalt 
;Copper 
-Iron 
:Lead 
i Magnesium 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sllver 
Sod~um 
Vanad~um 

Table 8 
Quarterfy Groundwater Sampling Results 

Fort Monmouth Main Post. Fort Monrnouth. New Jersey 
Monitoring Well M3MW-I1 
October 9998 - March 2000 

P. 

MDEP 
3WQC 
(ll@) 
P 

700 
300 

4 
75 

75 
400 
300 
N LE 
20 
30 

0 10 
0 10 
0 10 

200 
20 
8 

2000 
20 
4 

NLE 
100 
NLE 
1000 
300 
10 

NLE 
50 
2 

100 
NLE 
50 
20 

50000 
N LE 
5000 

W3blW-11 was resampled on October 26, 1998 (Sample #4005.01), because the original 
pesticidePCB sample was broken. 

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



Toblo S 
Porlodtc Streern 9srnpllng Anatytlcol Rclliultli 

Fort Monmouth Main Port, Fort Mordnoulh. Kaw J e n q  

Stream Smpling Locmtion 8% 
OctDbar ID98 - b r c h  ?OW) 



S W  .m Snrnpllno Location S 1 4  
O h b e r  1998 - W vch 2031) 

Only detected compounds are listed 
All concentrations are Qiven in rnKJrqpms wr ltter (u&) equivalent to park per bt;, sn (p:b) 
N A  Sample not analyzed for thb piimmrzter I Not App  cab!^ 
NO Parameter not deteded tn thto camplo 
NLE No regulaiory ltmlt hna been mtobltoM for th~a pan ndm 
NJDEP SWQS Hvher of the New Jcmy Department a' Enwmrnental P m l r l  m Sufface VJa'c* QuMy Standas& for SE and SC clamhed dream6 
Exceedawes of the NJDEP SWQS arc printed in bold type and blghbghtcd 



\d\lell It3 
Number Well Owner 

Eatontown Senior 

11 l4 1 
Ishell Oil Company 

I 15 ishell Oil Company 

16 Shell Oil Company 

II 17 Ishell Oil Company 
I 

11 34 boro of Eatontown 
L 

35 Dennis Bertweiler 
Walter and Patricia 

37 V. J. Russo Realty 
Price 
Communications 1 38 /Corp. 

11 39 IA. Khristiansen 
1 11 40 IH. Kodama 

11 41 l ~ o r o  of Eatontown 

11 42 I Boro of Eatontown 

43 Bill Rudolph 
44 Kleiner Bros. 

11 64 l ~ r a v i s  Thomas 

100 Anthony S. Camara 
Bridgewater 

101 Townhouse 

11 3 Shell Oil Company 

114 Shell Oil Company 

Table 10 
earch Summary 

outh Main Post 
outh, New Jersey 

I Total I 1 
Depth Casing Static Water 
(feet Length Elevation 

Welt Address &sf (feet) (feet bgs) 

55 Wyckoff Rd., Eatontown 192 177 2 5 

Number 
I 

Block 100, Lot 25, oceanport1 12 1 2 1 4 I M 1 29-24953 
I I I 

Block 100. Lot 25. oceanport1 12 1 2 3 1 M 1 29-24953 
I I I I I 

Block 100, Lot 25, Oceanport 12 2 3 M 29-24953 

Block 100, Lot 25, oceanport1 11 1 2 ( 3 I Pin 1 29-24953 

Block 14. Lot 17. Eatontown 1 20 1 10 1 12.1 1 M 1 29-28236 
Orchard St. Block 73, Lot 36, 67 52 16 1 D 29-23690 
92 Sunnybrook Dr., 
Shrewsbury Boro 50 50 5 G 
170 Ave. of Commons, 
Shrewsbury Boro 250 245 4 G 

1 Register Plaza, I I I I I 
~ h r e k b u r ~  Boro 28 15 8 M 29-26185 
Trafalger PI., Block 69.04, 
Lot 4, Shrewsbury Boro 50 50 5 G 29-22571 
83 Sunnybrook Dr., 
Shrewsbury Bro 250 210 8 tl 29-26704 

Block 14, Lot 17, Eatontown 20 10 11.7 M 29-29158 

1 12 Orchid St.. Oceanoort 1 323 
Silverside and Fairview Ave.,] * 
1 Main St.. Ocean~ort I 10 
1 Main St., Oceanport 
1 Main St.. Oceanoort 1 9  



Well ID 

Table 10 
Well Search Summary 

Fort Monmouth Main Post 
Fort Monmouth, New Jersey 

I I Total I I 
NJDEP 
Permit 

Number 

29-1 41 8% 

29-1 41 83 

29-1 41 84 

29-141 85 



Table 10 
earch Summary 

Fort Monmouth Main Post 
Fort Monmouth, New Jersey 

Number 

I 
Well ID 
Number Well Owner Well Address 

&on Company, 3ranch & Sycamore Ave., 
M e  Silver USA 

Hunter's Superior 
Service 
Hunter's Superior 

333 Willow Dr., Little Silver 

Service 
Hunter's Superior 
Service 
Hunter's Superior 

333 Willow Dr., Little Silver 

333 Willow Dr.. Little Silver 

Service 
Hunter's Superior 

333 Willow Dr., Little Silver 

333 Willow Dr., Little Silver 

333 Willow Dr., Little Silver 

700 Branch Ave., Little Silvei 

700 Branch Ave., Little Silve 

700 Branch Ave.. Little Silve 

Service + 
145 Citgo Oil Co. 

146 l ~ i t a o  Oil Co. 

147 Citao Oil Co. 

I48 Citg0 Oil Co. 700 Branch Ave.. Little Silve 

149 Citgo Oil Co. 700 Branch Ave.. Little Silve 

700 Branch Ave.. Little Silve 150 lcitgo Oil Co. 
I 

151 lcitao Oil Co 700 Branch Ave.. Little Silve 

700 Branch Ave., Little Silve 

700 Branch Ave., Little Silve 

Citgo Oil Co. --- 
Mobil Oil 

700 Branch Ave., Little Silve Corporation 
Mobil Oil 
Corporation - 
Mobil Oil 
Corporation - 
Mobil Oil 
Corporation 
Mobil Oil 
Corporation 
Mobil Oil 
Corporation 

700 Branch Ave., Little Silve 
Hwy. 35 and Tinton Ave., 
Eatontown 
Hwy. 35 and Tinton Ave., 
Eatontown 
Hwy. 35 and Tinton Ave., 
Eatontown 
Hwy. 35 and "Tnton Ave., 
Eatontown 



Tahle 10 
Well Search Summary 

Fort Monmouth Main Post 

Well ID 
Number Well Owner Well Address 

Hwy. 35 and Tinton Ave., 
Exxon Oil Company Eatontown 

Hwy. 35 and Tinton Ave., 
Exxon Oil Company Eatontown 

Hwy. 35 and Tinton Ave., 
Exxon Oil Company Eatontown 

Hwy. 35 and Tinton Ave., 
Exxon Oil Company Eatontown 

Hwy. 35 and Tinton Ave., 
Exxon Oil Company Eatontown 
Allied Signal, Inc. 1 18 Rte. 35, Eatontown 
U.S Army, Ft. Main Post, Bldg. 814, Ft. 
Monmouth Monmouth 
U.S Army, Ft. Main Post, Bldg. 750, Ft. 
Monmouth Monmouth 
U.S Army, Ft. Main Post, Bldg. 750, Ft. 

75012 Monmouth Monmouth 
U.S Army, Ft. Main Post, Bldg. 750, Ft. 
Monmouth Monmouth 
U.S Army, Ft. Main Post, Bldg. 750, Ft. 
Monmouth Monmouth 
U.S Army, Ft. Main Post, Bldg. 699, Ft. 
Monmouth Monmouth 
U.S Army, Ft. Main Post, Bldg. 699, Ft. 

69912 Monmouth Monmouth 
U.S Army, Ft. Main Post, Bldg. 699, Ft. 

69913 Monmouth Monmouth 
U.S Army, Ft. Main Post, Bldg. 699, Ft. 

69914 Monmouth Monmouth 
U.S Army, Ft. Main Post, Bldg. 699, Ft. 

69915 Monmouth Monmouth 
U.S Army, Ft. Main Post, Bldg. 699, Ft. 

69916 Monmouth Monmouth 
U.S Army, Ft. Main Post, Bldg. 699, Ft. 

69917 Monmouth Monmouth 
U.S Army, Ft. Main Post, Bldg. 699, Ft. 

Monmouth 



Table 10 
ell Search Summary 



Table 10 
ell Search Summary 

Fort Monmouth Main Post 
Fort Monrnouth, 

- - 

Use 
Cod 

e - - 

M 

NJDEP 
Permit 

Number 



U.S Army, Ft. 

U.S Army, Ft. 

U.S Army, Ft. 

M I  8MW24 Monmouth 
U.S Amy,  Ft. 

Table 10 
ell Search Summary 

Fort Monrnouth 
Fort Monrnouth, 

( Totaf ( I 

B3-MW3B Monmouth 
U.S Army, Ft. 

Welt Address 

Main Post, Landfill M18, Ft. 

Monmouth 1 15.00 1 14.54 1 * 

I I 

Monmouth 
Main Post, Landfill M18, Ft. 

Depth 
(feet 
bgs) 

15.00 

Main Post, Ft. Monmouth 

Casing 
Length 
(feet) 

~ a i n  Post, Ft. Monmouth 

l ~ a i n  Post, Ft. Monmouth ] 15.00 1 14.54 1 * 

I 1 I I 

Static Water 
Elevation 

(feetbgs) 

14.54 

14.00 

Main Past, Ft. Monmouth 

Main Post, Ft. Monrnouth 1 14.50 ( 14.04 1 * 

* 

20.00 

* Information Not Applicable 
5: Domestic well 
E: Recovery1 Decontamination Pollution Control1 Leachate with Pump Capacity 
G: Irrigation well 
M: Monitoring well 
R: Replacement well 
S: Sealed well 

13.54 

26.00 

rt 

19.54 * 

25.54 * 





PROJECT rwB: FT. MOMOUTTH 
DATB : 01/05/95 

TOTAL DEPTH : 23-00 DEPTH TO BEDROCK r 0 - 0  0 

B D 
: 0.00 ft. to 23.00 ft. BGS 

CrID : WATER 
BORFHOLE D 

jFZUID ,. 

FLUID : 

: J. C. r n E W O N  
DR1:- : STEVIG BURGER 
DRZZLZl R I G  !tYPE I MOBILE B- 57 

L T.,..,. ( U ) e s  ( N ) o :  N T W :  2 9 3  

... (Y)es (EdJor N No. OF S : O  

. * -  ( Y ) e s  (N)o: N No. OF S : O  
T W . .  ( Y ) e s  ( N ) o :  N TYPE 

P m G E  : 

ICS., , , , (Y) es 
.............. (XI es 
TS, ........... (Y) es 

........ (Y) es (N) o: N 
C 

Latitude-North: 40 deg 18' 45.2" 
Longitude-West: 74 deg 0 3 '  09.3" 



&d 3 ~ :  BENTOHITE SLURRY 

01/12/95 
Bailing/overpumping 
-2 gPm VQ~LPW 154 gal  

TC = Tap of Casing SP = Top Sarxl Pack = Grout 

GS = Grws-d Surface SC = Top Screen 

BY = Top Sea 1 BS = Bottc;n Screen 

TD = Tota t  Depth 

Lia~xd Corme~ds: 
Depths are  m a s u r d  bclo~ grwnd surface. 

GEOLIS Copyright (c3 1990, Roy F .  UESTON, Inc. 06/20/95 



SITEMAYE : W U N  POST 3 
8ORlHG I D  : 

MWTHIYC : 0 -0000 estimated , DRILLING RIG : WBILX B-57 

Silty s3d,  !34 

3.1lty sand, S("f 

lo Sample Recovered 

iilty sord, SH 

OLIVE GREEN 

OLIVE GREEN 

OLIVE GREEN 

B R W / O L  I W GRH 

DK OLIVE GREEH 

E 
8 

5l - 
SFT 

JFT 

FR 

FRH 

FRSS 

S FT 

SFT 

F rare clay/gravet raments. 

rrace grave(. 

Sand /clay mat i x  
(sim.r r to.solrs, found 
at d focatlons) 

06/20/95 GEOLIS Copyright [ c )  1990, Roy F .  UESTOH, Inc. Page: 1 of 3 



s :rLN9 Jzc * 

TOTAL DEPTH : 23 . o o  
S I T E  WyE : M A I M  POST 3 LOGGER --, - 

D R I L L 1  WG CC'IIPAkIY : 4. C . b\,lEI?SON - 

NGRYHIWG : 0 .0000  estimated D R I L L I V G  R I G  : MOBILE B-57 

EASTIYG : 0 - 0 0 0 0  estimated DATE STARTED : 01/05/95 

ELEVATIEV : 11 -340 s u m y e d  DATE C W L E T E D  : 01/05/95 - 

C m S f P I C f h T I O N  

Silty sand, Sl 

go Sensple Recovered 

ltY s a w  SR 

No Senple Recovered 

WSan'pL e Recovered 

COLOR 

I #  OLIVE GREEH 

IK OLIVE GREEN 

3K OLIVE GREEN 

DK OLIVE GREEN 

DIC OLIVE GREEN 

nd w clay matri 
7ightiy more sa&. 

J 

Page: 2 of 3 06/20/95 GEOLlS Copyright ( c )  9990, Roy F .  WESTOM, Inc. 



P 
ARC. 

PROJECT : FT. TOTAL DEPTH : 23.00 
S I T E  WL1E : AXM LOGGER 
EICRIBG ID : 24~3 DIILLIPIG CIX~PM?IY : J.C. X~WERSON 
kCRTHIIlG : 0.0000 estimated D R I L L I Y G  R I G  : M O B f U  B-57 
EASTIMt : 0 -0060 estimated DATE STARTED : 01/05/95 
E L E V A T I W  : 17 -340 surveyed DATE UMPLETED : 01/05/95 

CLASSIFICATION 

ji l t y  s a d ,  !24 

COLOR 

IK OLIVE GREEH 

GEOLlS Copyright ( c l  1 9 9 0 ,  Roy F. WESTOH, I n c .  Page: 3 of 3 



DATE: 06/20/95 " w *  R o y  F .  UESTON, tnc. LKTWOLOGICAL DATA FOR - CLIEMT I D :  USAC2 *** PAGE: 50 

BOREHOLE SMP L T H  LITNOLOGY I N T .  S M P L I M G  S I Z E  GRAVEL S I Z E  SAUD S l L T  CLAY ORGAli lC ROCK STRWT 

/WELL 10 IJUW MUM ( F T  BGS) X E T H M  GRAVELPCT.  SAND PCT P C 1  P C 1  PCT TYPE PLAST SORT STRENGTH HOISTURE U N I T  

MP3-MU4 

WPf -MU4 

MP3-NP4 

MP3 - HM4 

HP3-MU4 

MP3 -NU4 

WP3-MW4 

HP3-MU4 

POP3 - HW4 

MP3-MU4 

MPf -MU4 
WP3-WW4 

HP3-MU4 

l i p 3  -MU4 

WP3-MUkr4 

HP3 - HW4 

WP3-HW4 

HP3-MU4 

MP3 - MU4 

MP3-HU4 

HP3-MU4 

MP3-MU4 

MP3-HV4 

MP3-MU4 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

# S  

MOfd EIM) SFT WST 

MOW KO0 S F 1  MST 

E4ON H FRM MST 

I$O& MOO FRH PIST 

MOE~ MXJ FRR nsr 
k a ~ d  HOD SFT PIST 

MOM HOO SFT WET 

NO& HOi7 LSE GET 

WOU MOD LSE WET 

It019 1400 LSE SAT 

N W  KCB LSE SAT 

M MOB) LSE SAT 

GEOLIS  C o p y r i g h t  ( c )  1990, R a y  F. MESTOM, Inc. 



B O ~ O & E  ID : m3 - 
BEGIN DATE : 01/09/95 

S r 0  
5 : o  

TYPE 

- 
Moved location due to high tension subsurface lines 
directly beneath original location. Latitude-North: 40 deg 
1 8 ~ 5 . 8 n / ~ o n g i t u d e - ~ e s t :  74 deg 03" 14.Sn 

DEPTH 
0.00 
0.00 

GEOLlS Copyright ( c )  1990, Roy F. HESTOH, Inc.  06/2[1/95 



r: 4.DO temd: 0.00 to 16.00 

: Pvc SCH 40 

C 
TC = Top of Casind SP = Tcp Send Pack = Grwt 

GS = G r v d  Surface SC = Top Screen 

81 = Top Seal BS = Bottom Screen 

TD = T o t a l  Depth 

GEOLIS Copyright ( c )  1990, Roy F. WESTON, Inc. 06/20/95 



PMJECT : FT. ?SfX@POm TOTAL DEPTH : 16 -43 
SITE W E  : MAX LeGGER 3: 
BORING ID : FP3-  DRILLING CWkQ'i RsoN 
WRTHlQG : 0.0000 estimated DRlLLING RIG 

EASTIYG : 0.0000 estimated DATE STARTED : 01/09/95 
€LEVATIE4 : 11.280 surveyed DATECDWLETED : 01/09/95 

No S-le Recovered 

% l t y  sand n l t h  gravel, St4 

Wo W l e  Recovered 

B ~ l t y  sand r i t h  gravel, SF4 

310 SarrpLe Recovered 

n 
Wil 0.0 

MJ 0.0 

iW 0.0 

IW 0.0 

IWU 0.0 

06/20/95 GEOLIS Copyright ( c )  1880, Roy F.  WESTOW, Inc .  Page: 1 of 2 



CLASSIFICATION 

TOTAL DEPTH : 1 6 . 4 3  I 
PROJECT : ST ~~~~ I 

'SFLty sand w i t h  gravel, # 

Ro Sample Recovered 

LOGGER : K. W N T I  

BCRINGID : 13~3- DRILLING CWAW : J. c . ~PWERSON 
NCRTHIUG : 0 . 0 0 0 0  estimated B R I L L I W t  R I G  : eME-55 

EASTIYG : 0 .0000 estiXElted DATE STARTED : 01/09/95 

ELEVATICII : 11 -280 surveyed DATE CWPLETED : 01/09/95 

k l a s t ~ c  s ~ l t ,  M 

No Simple Recovered 

-. - 
- 

COLOR 

BLACK 

BLACK 

GEOLIS Copyright ( c )  1990, Roy F, VESTOH, Inc. 
-..-A Page: 2 of 2 



DATE: 06/20/95 Roy F.  bJESTO#4, Inc. LITHDCOGICAL DATA FOR - CLlENT ID: USAC2 *** PAGE: 51  

ST RAT 

SPS 

SPS 

SPS 

SPS 
SP S 
SP S 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

S 

10 0 L o u  

0 0 

0 0 NO# 

0 0 

0 0 
0 0 

0 0 MOW 

0 0 

0 0 

5 0 LOU 

0 0 

35 0 HGH 

0 0 

0 0 

POR SFT MST 

POA LSE ST 

POR LSE SAT 

POR CSE SAT 

@EL FRH SAT 

G E O L I S  C o p y r i g h t  ( c )  1990, Roy F .  ?$ESTOM, Inc. 



T'OTAL DEPTH : 15-00 DZPTH TO BEDROCK : 0.0 0 

BOREHOLE D 1 :  12.00 
: 0.00 ft. to 15.00 ft, BGS 

FLUID : WATER 
BOREH0S.E D 

mum : 
BORFHOkE: B 

FLUID : 

DRILLING C : J . C .  ANDERSON 
DRIL : WELLS REEVE 
DRILL RIG TYPE : CEE 

DEPTH 
0 - 0 0  
0 - 0 0  

c0iLSCms : 
No sampling, only installed well. Latitude-North: 40 deg 18' 
48.4"/Longitude-West: 74 deg 03"66.11. 

GEOLlS Copyright ( c )  1990, Roy F. UESTDX, Inc. 06/20 /95  



PORTLAPID CEMENT : 0.00 t o  1.33 $tp 

45 gal 

T t  = Top of Casing SP = = Graut 
GS = G r d  Surface SC = Top Screen = Seal 

Brt = T c p  Seal BS = Bottom Screen = Sarxl Pact 

TD = Total  Depth = Formation 

GEOLIS Copyright ( c )  1990, Roy F. UESTOH, Inc. 06/20/95 



PROJECT : FT. MOWmm TOTAL DEPTH : 15.00 

SITE : i%rLIN POST 3 LOGGER : K. m N T 1  

BORING I D  : IcTP3-PM6 DRILLIWG CMPAWY : J.C. m E R S O N  

PrLRTHltJG : 0.0000 estimated D R I L L I N G  RIG : (3ME 

EASTIHG : 0 -0000 estimated DATE STARTED : 01/11/95 

ELEVATICU : 10.250 surveyed DATECCMPLETED : 01/11 /95  

te  Deta 

Wo S q l e  Recovered 

Ro Sarplc Recovered 

COLOR 

lLACK 

1 R M  TO BLACK 

;WEEN 

;REEN 

GEOLIS Copyright ( c )  1990, R o y  F. UESTOH, Inc.  

IWU 0.0 

F i l l  3" P S  used. $om 
>range Iy t  Fe t lmng 
dater level a t  zittf bgs. 

F i l l .  

F j  i .  Satura d sand.& 
s ~ t t  w i t h  ~ I F T  mater ia l .  

Page: 1 of 2 



SITE W E  : Lff iGER : Xf. lc&udamI 
ErnIYG 10 : 

NORTHlflG : 0.0000 astimated DRILLlMG RIG 
EASTIMG : O . O O O O  estimated DATE STMTED : 01/11/95 
E L N A T I @ 4  : 10.250 surveyed DATE C W L E T E B  : 01/11/95 

;I lty sad, 

GEOLIS Copyright ( c )  1990, Roy F .  WESTON, Inc. 

4wer t o  15 '  set well 

lugered interval. 

Page: 2 of 2 



DATE: 06/20/95 **'" R o y  F. WESTOM, Inc.  LITHOLOGlCWL DATA FOR - C L I E R T  I D :  USACZ *** PAGE: 52 

BOREHOLE SMP L T H  LITHOLOGY I N T .  SAMPLlNG S I Z E  GRAVEL S I Z E  SAKD S I L T  CLAY ORGANIC ROCK STRAT 

/ U € L L  I D  W W  CUM ( F T  & G S j  H E T H W  G R A V E L P C T .  SAM0 PCT PCT PCT PCT TYPE PLAST SORT STRERGTH MOISTURE U h I T  

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

N S 

1 0 0 0 0  MA ECA LSE LA 

0 0 0 0  

0 0 0 0  

0 0 0 0  

50 40 0  0 NO# POR FREB WET 

0 0 0 0  

50  35 15 0  L litm SFT SAT 

50 50 0  0  L HOD LSE M T  

0 0 0 0  
n x o o  LW wm FRH T 

0 0 0 0  

0 0 0 0  

GEOLIS  C o p y r i g h t  ( c )  1990, Roy F .  WESTON, fnc. 



GROUND WATER MONIT RING WELL CERTIFICATION - FORM B - LOCATISX 
CERTIFICATION 

Name of Permittee: I UNITED STATES ARW 

Name of Facility: 
~ocation: 

NJPDES Permit No: NJ 

LLVD SURVEYOR'S CEIt !'I TICATION 

Well Permit Number ( A s  assigned by NJDEPE's Water 
Allocation Section, 60'9-292-2957) : 29-39173 
This number must be permanently affixed to the 
well casinq. 
Longitude ?one tentn of a second) : West 
Latitude (one tenti. of a second) : North 
Elevation 03 Top of Casing (cap off) 
Distance from Top c F Casing (cap off) L O  ground 
Owner's Well Number ( A s  shown in the application 
or Plans) : 
Benchmark: NJGCS ~onument NO. 9235 

Elevationa = 56.69 

AUTHENTICATION I ' I t 

I declare under peri-~ity of law that I have personally examlned and 
am familiar with thld ~nformation submit red in this document and all 
attachments and t h  i t ,  based on m y  I n l u i r y  of those individuals 
immediately responsible for obtaining he i'nformation, I belie7:e 
the submitted infcrmation is true, a: ::rate and coKplete I -,:I* 

aware that there are significant penal ties for submittlny False 
information inc1ud:ng the possibility of fine and imprisonment 

Frederick W. Kocen Jr. 
Trofessional Land Surveyor's Name 

N.J. L i c .  $I34008 
Professional Land 'Surveyor' s License i; 

I 

SEAL 

The Departrnent~rescrves the right in cases of violation of p e r . n l t  
specified ground water limits or Ground Water Quality, Standards 
[NJAC 7 : 9-6.1 et seq. ) to require that wells be' resurveyed to an 
accuracy of one-hundredth of a second latitude and longitude. Thls 
shall not be considered to require a major modification of ihe 
NJPDES permit. 



SERIAL # 
DWR :33M (1G196) ' 

, DEPARTMENT OF ENVIRONMENTAL PROTECTION 
bla~l to 

NJDEP 
Bureau Water Allocation 

TRENTON. NJ 
P e r m ~ t  NO. 2-75? -- ri!, -- 

126 W U D  ONLYAFTER APPROVAL BY THE I1 E.P -- ' C  ' ' 
ion, NJ 08625-0426 COORD#: - \ L- . '3 L Y  

L{. 5 .  ARM'(, FF M o ~ M o K ' T - ~ (  
Owner --. Tc, nF ?@&&~C_-~,LQ D~~~~~~ Groundwater & Environmental Services, In 

A d d r e s s  -6. 1 7 ?! A 7 . d  : ."=pS FM - 7k,/ a d Address 1340 Campus Par ay - PO BOX 1750 

Wall, NJ 07729 

Name of ~ a c i 1 i t ~ S - L -  4 D i m t e r  
P ~ s e d  

I Wetl(s) ,n&es / Depth of Weil{s) ?fl Fe: 

Address h o  Dra. I 8 ot Wells i Will pumprng equlpmenl 
Aoalwi for Imax. 10) be~nstalied? YESO NO d 

' 1 T k  of $ell / 

I 

If Yes, gtve pump 
(see reverse) Plou!~an capacrty / cumutatnre GF- 

FOR MONITORING WELLS. RECOVERY WELLS. OR PIUOMETERS. THE FOLLOWING MUST BE COMPLETED BY 
THE APPLICANT PLEASE INDICATE WHY THE WELLS ARE BEING INSTALLED. / Th~s Space for Approval  Stamp 

Spill y e  

0 ERA S ~ l e  

U CERCLA (Supedund) Slte 

0 RCRA S~te CASE l D Nurnbor 

0 Underground Storage Tank S~te 

O Operattonal Ground Water Permct S~le 

Q Pretreatment t r ld  Rpstduals Site 

[7 Water and HaAkt&us Waste Enforcement Case 

[3 Water Supply Aqu~fer Test Observation Well 

d o t h e r  (explarn) %I TACV I AAJDFI'LL 
I 

I FOR 3 Issuance of this pen l t  IS subject to the condltlons anached (see next page) K ~ h e  well(s) may not be completed filth more lhan 25 feet of total screen 

I D.E.P. 4 For rnonltonng purposes only 'or uncased borehole 

'JSE z 
{EVERSE SIDE FOR IMPORTANT PROVISIONS AND REGULATIONS PERTAINING TO THIS PERMIT 

In compliance with N.J.S.A. 58:4A-14, application is made for a permit to drill a well as described above. 

- 1 u - '?G 
Date --I- - Sgnature of Drdler : - - ' 

S~gnalure of Owner 

COPIES: Water Allocat~on -White ~ e a t d ~ e p t .  -Yellow ' Owner- Blue Dnller - Whlte 



New Jersey Department of Environmental Protection 
Bureau of Water Allocation 

Well Perrn~t No. --9 3 9 2  73 

Atlas Sheet Coordinates 29  : 
NNER IDENTIFICATION - Owner 

Add 
City 

DATE WELL STARTED 

TYPE OF WELL (as per Well Permit Categories) DATE WELL COMPETED 

Regulatory Program Requiring Well Case I.D.# 

CONSULTING FIRMIFIELD SUPERVISOR (if applicable) Tele. # 

WELL CONSTRUCTION 

Total depth drilled 15 ft. 
Well finished to 15 ft. 

Borehole diameter: 
TOP 8 in. 
~ot iom 8 in. 

Well was finished: above grade 
r] flush mounted 

If finished above grade, casing height (stick 
up) above land surface 2 5 ft. 

is steel protectwe casing installed? 
,dyes [ll No 

Stat~c water level after drilling 61 ft. 

Water level was measured using tap@ 

Well was developed for 1 hours 
at .- gPm 

Single/lnner Casing 

Middle Casing 
(for triple cased wells only) I I 
Outer Casing 

Grout 

2 RVC - 

p-- 

WgtJRating 
[Ibs/sch no.) 
--- 

seh 40 

5)K 
Ibs 

Grouting Method gravity 
Method of development air lift Drilling Method * * S * A *  

Was permanent pumping equipment installed? C ] ~ e s  No 

Pump capacity gPm 

Pump type: 

Drilling Fluid Type of Rig Ae"*S* 

Health and Safety Plan submitted? C] Yes C] No 
' I Level of Protectton used on site (circle one) None ID ; C B A 

I certify that I have constructed the above referenced well in 
accordance with all well permit requirements and applicable 

Stale rules and re ulations. Bm s L I.. 

Drilling Company 

Well Driller (Prmt) 
. A  

.iller's Signature A - - I  

Reg~strat~on No. . , / (  IL 

COPIES: White - DEP Canary - Driller 

GEOLOGIC LOG 
P --. - 

Note each depth where water was encountered in consolidated 
formations. 

'1 - ' brown s i l t y  sand 
10' - 13' peat 
b3' - 14 '  zreen c i av  

Pink - Owner Goldenrod - Health Dept. 



Groundwater & vironmental Services, h c .  
onitoring Well 

Project: Fort Monmouth Owner: U.S. Army - Fort Monmouth .---- 

Location: North Drive, Eatontown Boro, NJ Permit Number: 29-39 173 

Well Number: 00M3MW07 Total Depth: 15.0' Diameter: 8" 

Casing Elev.: --- Water Level Initial: NA Static: 6.0' 

Screen Diarn.: 2" Length: 10.0' Slot Size: 0.01 

Casing Diarn.: 2" Length: 7.5' Type: PVC 

Drilling Method: Hollow Stem Auger Sample Method: NA 

Completion Details: Above grade, casing height 2.5 feet above grade, with locking well cap. 

Driller: GES, Inc. Lng By: W. Lovenberg Date: 8/27/98 

Sample 

I D  

N A 

Well 

Const. 

PID 

(units) 

NA 

Blow 

Count 

Lithology 

- 

0.0-10.0' Brown Silty SAND. 

10.0- 13.0' PEAT. 

13.0-1 5.0' Green CLAY. 

- 

Monitoring well completed to 15.0'. 



THIS FORM MUST BE L JMPLETED BY THE PERM1'I"FEE OR HIS OR HER AGEP:'!' 

GROUND WATER MONIT1,'RING II'E~L CERTIFICATION - FORM B - LOCATIDX 
CERTIFICATION 

Name of Permittee: I UNITED STATES AFNY 
Name of Facility: 
~oca'tion : 

NJPDES Permit No: NJ 

LAND SURVEYOR'S CE11 !'I F'ICATION 

Well Permit Number (As assigned by NJDEPE's Water 
Allocation Section, 6 0 ' 9 - 2 9 2 - 2 9 5 7 )  : 29-39174 
This number must be permanently atfixel2 to the 
well casing. - 
Longitude (one ten: :i of a second) : k!es t 740 031 08 511 
Latitude (one tent], of a second) : llorth 400 18, 48411 
Elevation of Top oi Casing (cap off) 9 ..06 
Distance from Top i E  Caslng (cap off) LO ground 2.87' 
Owner's Well Numbel (As shown in the application M-3 
or Plans) : 'PM 8 
~enchmark: NJGCS ~onument No. 9235 

Ele~lat ionm = 56.69 

AUTHENTICATION ? 8 4  

I declare under per!:ilty of law that I kave personally examined ii:ld 
am familiar with, thl: information submitted in this document and all 
attachments and th it, based on my I .  of those individuals 
immediately responsible for obtainin9 . i ~ e  i'nformation, I belie.:e 
the submitted info::nation is true, ac  ..:rate and coinplete. I c;:: 
aware that there a r e  significant penai~ies for submittiny fa: se 
information including the possibility of fine and imprisonment. 

Frederick W. Kocen Jr. 
Professional Land Surveyor's Name 

N.J. Lic. #34008 
Professional Land .Surveyor's License tt 

I 

SEAL 

The Departmentlresvrves the right In cases of violation of p e n , _ :  
specified ground water lirnjts or Ground Water Quality,Standards 
(NJAC 7 : 9 - 6 . 1  et s1:q. 1 to require that wells be' resurveyed LO a;: 
accuracy of one-hur,lredth of a second latltude and longitude. This 
shall not be considered to require a major modification of t n e  
NJPDES permlt. 



I DEPARTMENT OF ENVIRONMENTAL PROTECTION 
M ~ A  to TRENTON, NJ 

NJDEP I #  Pem~t  No 
2': 5 4  1 - 1  { 

'*rreau Water @location 

D~~~~~~ Groundwater d. Environmental Sefvices,  1 

Wall, NJ 07719 

* .  CASE I.D. Number 

O CERCLA (Supelud) She 

0 RCRA Stte 

In compliance with W.J.SA. =:$A-14, application is made for a permit to drill a well as dkscr 



New Jersey Department of Environmental Protection DVJR- 138 Ivl 
1 1 I96 Bureau of Water Allocation 

we11 ~ e r m ~ t  NO. ':I i'r4"1 7-1 

Atlas Sheet Coordinates . ? $ ? ? : ~ ~ ~ & ~  
dNER IDENTIFICATION - Owner IrS BI@PY. $7' m P W r  

Address RT_dX; 173 --7Wm 
city State [&I- Zip Code 

Address 
DATE WELL STARTED 

TYPE OF WELL (as per Well Permit Categories) DATE WELL COMPETED 

Regulatory Program Requiring Well Case ID.# 

CONSULTING FIRMIFIELD SUPERVISOR (if applicable) Tele. # 

YELL CONSTRUCTION 
Total depth drilled 15 ft. 
Well finished to 15 ft. 

Borehole diameter: 
TOP 8 in. 
Bottom 8 in. 

Well was finished: above grade 
flush mounted 

If finished above grade, casing height (stick 
.lo) above land surface 2 a 5 ft. 

s steel protective casing installed? 
d y e s  a No 

6 it. Static water level after drilling 

I Middle Casing 
(for triple cased wells only) I I 

I Outer Casing I I I I I 

I I I I 1 

Blank Casings I I I I 
I (No. Used 1 I 
I Tail Piece 

l ~ r a v e l  Pack 1 3  1 15 1 8 1 1 2 s s n d  1 500 
Wafer level was measured using cape 

Well was developed for 1 hours 
at 2 QPm Grouting Method , gravity 
Method of development a i r  lif Drilling Method S 

Was permanent pumping equipment installed? a y e s  Ei] No 

Pump capacity QPm 

Pump type: 

GEOLOGIC LOG 
Note each depth where water was encountered in consolidated 

Level of Protection used on site (circle one) None (D ]C B A I 

Drilling Fluid Type of Rig A * H * S *  

Health and Safety Plan submitted? 0 Yes a No 
,- 1 

I certify that I have constructed the above referenced well in I 

0 '  - 10' brown silty sand 
I O P  - 13' pear 
13' - 15' green c l a y  

accordance with all well permit requirements and applicable I 
State r O!? 

css 
Drilling Company 

Well Driller (Print) L i i l l i a m  Lovenber f :  11 
. . 

iller's Signature - , *  , -  - 

Regrstratron No. J ' 1 ! 'C Date * I - Z I ?F I -- 

COPIES: White - DEP Canary - Driller Pink - Owner Goldenrod - Health Dept. 



vironmental Services, Inc. 

Project: Fort Monrnouth Owner: U.S. Army - Fort Monmouth 

Location: North Drive, Eatontown Boro, NJ Permit Number: 29-39174 

Well Number: 00M3hIW08 Total Depth: 15.0' Diameter: 8" 

Casing Elev.: -- Water Level Initial: NA Static: 6.0' 

Screen Diam.: 2" Length: 10.0' Slot Size: 0.0 1 

Casing Diam.: 2" Length: 7.5' Type: PVC 

Drilling Method: Hollow Stem Auger Sample Method: NA 

Complet~on Details: Above grade, casing height 2.5 feet above grade, with locking well cap. 

Driller: GES. Inc. Log By: W. Lovenberg Date: 8/27/98 - 

Depth Sample 

I D  

Well PID 

(units) 

b! A 

Blow 

Count 

Lithology 

0.0-10.0' Brown Silty SAND. 

10.0-13.0' PEAT. 

13.0- 15.0' Green CLAY. 

Monitoring well completed to 15.0'. 



THIS FORM MUST BE - 3 M P L E T E D  BY THE PERi4I'l 'TEE OR H I S  OR HER AGEN'!' 

G R O ~ D  WATER MONIT R I N G  WELL CERTIFICATION - FORM B - LOCATIOX 
CERTIFICATION 

Name of Permittee: IWITED STATES ARilY 

Name of Facility: 
~ocation : 

NJPDES Permit No: NJ 

Well Permit Number (As assigned by NJDEPE's Water 
Allocation Section, 60'9-292-2957) : 29-39175 
This number must be permanently affixell to the 
well casing. 
Longitude (one ten::; of a second) : Nest 74" 0'3 11 0 " 
Latltude (one tent:. of a second) : North 4 Q 0 1 f j  ' 4 7 3 1 1  
Zlevation o.£ Top o: Casing (cap off) LlL83 
Distance from Top c t Casing (cap off) .;o ground 7 ,4 / c1  
Owner's Well Numbel (As shown in the application A? 
or Plans) : 
~enchrnark: NJGCS ~onument No. 9235 

rr"hLP______ 

Ele1,at ion' = 56.69 

AUTHENTICATION I ' , I 

i declare under pec-ii~y of law that I i;ave personally examined 2nd 
am familiar with, tho: infomation submitted in this document and all 
attachments and t h ~ t ,  based on my i i -qu i ry  of those individuals 
immediately responsible for obtainin? . ile i'nf ormation, I beliey.pe 
the submitted info:-mstion is true, ac l-:rate and complete. I i i l i  

aware that there a r e  significant penaicies for submitting false 
information including the possibility of fine and imprisonment. 

Frederick W. Kocen Jr. - 
Professional Land Surveyor's Name 

N.J. Lic, #34008 - 
Professional Land ,surveyor's License rt 

S E A L  

The Departmenthrescrvcs the right in cases of violation of perc.1: 
specified ground wa;er limits or Ground Water Quality, Standards 
(NJAC 7 : 9 - 6 . 1  et s.o.1 to requlre that wells be' resurveyed to an 
accuracy of one-hunjredth of a second latltude and longitude. This 
shall not be consljered to require a major modification of the 
NJPDES permlt. 



2- 
I DEPARTMENT OF ENVIRONMENTAL PROTECTION 

-' - 
M~I I  to TRENTON, NJ 

NJDEP S t  
P e m t  NO. 2 9  JS  I - 1  

Sureau Water Allocation 
N 426 VAUD ONLYAFTER APPROVAL BY THE D.E.P. 

Name of Facility 

-- 
State Atlas Map No. 

t 

s I 

FOR MONITORING WELL!% RECOVERY WEUS. OR PIEZOMRERS, THE FOLLOWNO MUST BE COMPETED BY 
THE APPLJCANT PLEASE INDICATE WHY THE WELLS ARE BEING INSTALLED: 

* .  CASE 1.0. Number 
0 CERCLA (Superfund) Site 

0 RCRA S~te 

Underground Stom@ Tank Sfla 

Thls Space for Approval Stam! 

Date 

S~gnature of Owner - 



New Jersey Department of Environmental Protection 
Bureau of Water Allocation 

Well Perm~t NO. '9 34 75 

Atlas Sheet Coordmates 28 227 ,WIP 
,JNER IDENTIFICATION - Owner 

Add 
City 

WELL LOCATIO 

DATE WELL STARTED 

TYPE OF WELL (as per Well Permit Categories) DATE WELL COMPETED 

Regulatory Program Requiring Well Case I.D.# 

CONSULTING FIRMIFIELD SUPERVISOR (if applicable) Tele. # 

SQNSTRUCTION 

Total depth drilled 15 ft . 
Well f~n~shed to 15 ft. 

Borehole diameter: 
TOP 8 in. 
Bottom 8 in. 

Well was finished: 
Cj flush mounted 

If finished above grade, casing height (stick 
.lo) above land surface 2,5 ft. 

; steel protective casing installed? 
$yes l"J No 

Static water level after drilling ft. 

Water level was measured using tape 

Well was developed for 1 hours 

from land surface 

Single/lnner Casing 

Middle Casmg 
(for triple cased wells o 

Outer Casing 

- 
Wgt./Rating 
(Ibslsch no.) 

at 2 !3Pm Grouting Method 

Method of development air lift Drilling Method S a 

Was permanent pumping equipment installed? a y e s  

Pump capacity QPm 

Pump type: 

Drilling Fluid Type of Rig A" 

Health and Safety Plan submitted? Yes [] No 

Level of Protection used on site (circle one) None D C B A C> 
I certify that I have constructed the above referenced well in 
accordance with all well permit requirements and applicable 

State tion 
ck 

Drilling Company 

Well Driller (Print) Yilliam Lovenberg 
! 

rler's Signature .-'I - . -+ 
i*, 

Regstration No. - j) $? Date 1 2 '  ' , I?{ 

COPIES: White - DEP Canary - Driller 

GEOLOGIC LOG - -- 
Note each deptF where water was encount&d in consol~dated 
formations. 

0" 110' brown silty sand . - .  
10' - 13' pear 
13' - 15' green clay 

Pink - Owner Goldenrod - Health Dept. 



nvironmeratal Services, Inc. 

Project: Fort Monmouth Owner: U.S. Army - Fort Monmouth 
Location: North Drive, Eatontown Boro, NJ Permit Number: '29-391 75 

Well Number: 00M3MW09 Total Depth: 15.0' Diameter: 8" - 
Casing Elev.: --- Water Level Initial: NA Static: 6.0' 

Screen Diam.: 2" Length: 10.0' Slot Size: 0.01 

Casing Diam.: 2" Length: 7.5' Type: PVC 

Drilling Method: Hollow Stem Auger Sample Method: NA 

Completion Detads: Above grade, casing height 2.5 feet above grade, with locking well cap. 

Driller: GES, Inc. Log By: W. Lovenberg Date: 8/27!98 

Sample 

1 D 

N A 

Well PID Blow 
Count 

Lithology 

0.0-10.0' Brown Silty SAND. 

10.0-1 3.0' PEAT. 

13 .O- 15.0' Green CLAY. 

Monitoring well completed to 15.0'. 



T H I S  FORM MUST B E L  IMPLETED BY THE PER!4IrI.TEE OR HIS  OR HER AGEE:'!' ---. 

GROWD WATER HONIT. ; R I N G  WELL C E R T I F I C A T I O N  - FORM B - L3CATlOX 
CERTIFICATION 

Name of Permittee: *UNITED STATE ARW 
Name of Facility: 
~ocation: 

NJPDES Permit No: NJ - 

LAND SURVEYOR'S CEI. !'I FICATION 

Well Permit Number (As assigned by NJDEPE's Water 
Allocation Section, 60'9-292-2957) : 29-39176 
This number must be permanently affixed to the 
well casing. 
Longitude (one ten: ;: of a second) : I*! e s t 740  03 15 1 
Latitude (one tentl. of a second) : rrorth 4.0018 1 4 6  
Elevation 03 Top o! C a s l n g  (cap off) 9,19 
Distance frornTopcE Cas-~ng (capoff) toground 2.35' 
Owner's Neil Numbel (As shown in the application pl-1 
or Plans) : 
~enchrnark: NJGCS ~onurnent No. 9235 

m 
Ele~~ation. = 56,69 

AUTHENTICATION f m  I I 

I declare under periilty of law that I have personally examined and 
am familiar with th~: information submitted in this document and all 
attachments and t 1 : - i t ,  based on my i i 7  .;,.;iry of those individuals 
immediately responsible for obtaininc; he ?nformation, I belie.:.. 
c h e  submitted inlcj-mation is true, at: ..::ate and complete. I .:i:i 

aware that there are significant penalties for submittin2 false 
information including the possibility of fine and imprisonment. 

Frederick Id. Kocen Jr. 
Professional Land Surveyor's Name 

! 

SEAL 

N . J ,  L ic .  if34008 
Professional Land .surveyor's License ft 

The Departrnentlrescrves the right in cases of violation of peri.:: 
specified ground water limits or Ground Water Quality,Standar2s 
(NJAC 7: 9 - 6 . 1  et sf:q. to require that wells be' resurveyed to an 
accuracy of one-hu~lredth of a second latltude and longitude. Tk:s 
shall not be cons~dered to require a major modification of the 
NJPDES permit. 



SERIAL # 
DWP 133M (lCi@) % . : I DEPARTMENT OF ENVIRONMENTAL PROTECTION 

Ma11 to 

NJDEP I 

reau Water Allocation 

TRENTON, NJ 
Perm~t NO. ZVJs 1'1 (* 

426 VAUL) ONLY AFTEK APPROVAL BY THE D.E.P. 
, renton, NJ 08625-0426 \ (.,j .sw COORD#: -.- - 
Owner Driller 

Address Address 
Wall, MJ 07719 

Name of Facil~ty 

State Atlas Map No. 

Th~s Space for Approval Stamp 

0 ISRA S~te - 
0 CERCLA (Superfund) Site 

O RCRA S~te 

0 LMerground Storaga Tank S~te 

0 Operatrod ~rwnd'tfaler Permt S~te 

siduals Srte 

(7 Water and s Waste Enforcement Case 

a ~ a & r  Supply Aqurfer Test Otffecvatton Well 

dother (expiam) TAICN L A ~ ~ D F $ ' C C  

a *  CASE I.D. Number 

-14, application is made for a permit to drill a well as r9estr e. 



New Jersey Department of Environmental Protection 
Bureau of Water Allocation 

.-, . ---. 
Well Permit No. - "  /#-I 

Atlas Sheet Coordinates 29 .'?6t# 
,NER IDENTIFICATION - Owner 

Address 

TYPE OF WELL (as per Well Permit Categories) 
Regulatory program Requiring Well Case I.D.# 

CONSULTING FIRMIFIELD SUPERVISOR (if applicable) Tele. # 

W F U  CONSTRUCTlQl.!l 
Total depth drilled 15 ft. 
Well finished to 15 f t  . 

Borehole diameter: 
TOP 8 in. 
Bottom 8 in. 

Well was finished: Ldabove grade 
flush mounted 

If finished above grade, casing height (stick 
.-.) above land surface 2 a 5 ' ft. 

steel protective casing installed? 
Yes No 

Static water level after drilling ft. 

Water level was measured using 

Well was developed for 1 hours 
at &. QPm 

Note: Measure all depths 
from land surface 

Singlellnner Casing --- 
Middle Casing 
(for triple cased wells only - 
Outer Casing 
(largest diameter) 
Open Hole or Screen 
(No. Used 1 ) 

Blank Casings 
(No. Used 

Depth to 
TOP (ft.) 

+2 5 

-- 

5 

Depth to 
Bottom (ft.) 

4 

Diameter Mat&.ial 
(inches) 

WgLIRating 
(Ibdsch no.) 

Tail Piece I I I I I 
Gravel Pack 1 3 1 15 1 ,  8 1 # 2 s a n b  1 500 

Grout Neat Cement d . - - " - - 3 ~ ~ ~  
0 3 8 Bentonhe Ibs. 

Grouting Method gravity 

Method of development air lift Drilling Method H , S . A ,  

Was permanent pumping equipment installed? a y e s  a No 

Pump capacity QPm 

Pump type: 

Drilling Fluid Type of Rig A a I " I a S *  

Health and Safety Plan submitted? 17 Yes No , 
Level of Protection used on site (circle one) None+ 1 C B A 

\.-' 

I certify that I have constructed the above referenced well in 
accordance with a1 well permit requirements and applicable 

State rules and re ulations. b s m  
Drilling Company 

Well Dr~ller (Print) William Covenbe 

' 1 
le ts  Signature . -- / A -.  

Registration No. ' I 
- 8 .' 1 -  Date I-+-- I*?? 

COPES: White - DEP Canary - Driller 

GEOLOGIC LOG 
Note each depth where water was encountered In consolidated 
formations. 

0' - 10' brown silty sand 
18' - L 3 h ~ E t t  
13' - 15' green c lay  

Pink - Owner Goldenrod - Health Depl. 



Groundwater & vironmental Services, 

Proiect: Fort Monmouth Owner: U.S. Armv - Fort Monmouth 

Location: North Drive, Eatontown Boro, NJ Permit Number: 29-39 176 

Well Number: 00M3MW10 Total Depth: 15.0' Diameter: 8" 
Cas~ng Elev.. --- Water Level Initial: NA Static: 6.0' -- 
Screen Diarn.: 2" Length: 10.0' Slot Size: 0.01 

Casing Diarn.: 2" Length: 7.5' Type: PVC 
Drilling Method: Hollow Stem Auger Sample Method: NA - 
Completion Details: Above grade, casing height 2.5 feet above grade, with locking well cap. 

Driller: GES, Inc. Log By: W. Lovenberg Date: 8/27/98 

Depth Sample 

I D  

Well 

Const. 

PID 

(units) 

NA 

Blow 

Count 

Lithology 

0.0-10.0' Brown Silty SAND. 

10.0- 13.0' PEAT. 

13.0-15.0' Green CLAY 

Monitoring well completed to 15.0'. 



THIS FORM MUST BE i31'4PLZTED BY THE PERt4I'I'TEE OR i1IS OR HER AGEPi'r 

GROUND WATER MONIT I R I N G  WELL C E R T I F I C F i T I O N  - FORM B - LOCATION 
CERTIFICATION 

Name of Permittee: I Uh'ITED STATES AWN 
Name of Facility: 
~ocation: 

NJPDES Permit No: NJ 

LAND SURVEYOR'S !'IFICATION 

Well Permit Number (As assigned by NJDEPE' s Water 
~llocation Section, 60'9-292-2957) : 29-39145 - 
This number must be permanently affixecj to the 
well casing. 
Longitude (one tenr:: of a second) : LJes t 74 o 03 16 8 
Latitude (one tentl. ~f 3 second) : North 4 0 0 1 8  1 4 6  11) 
Elevation 0.f Top ci Caslng (cap off) 12,02 
Distance from Top c f Caslng (cap off 1 to ground 2.73 
Owner' s Well Numbel (As shown in the application M-3 
or Plans) : bW 11 
~enchmark: NJGCS ~onument No. 9235 

Ele\,at lor!, = 56.69 

AUTHENTICATION 1 ' 8 8  

I declare under per:.ilty of law that I i i ave  persorially examined ,:la 
am familiar with thl! information submitted in this document and all 
attachments and tl. tt, based on my in.l,.li.:-y of those individuals 
immediately responsible for obtainin? . !ie imformation, 1 belie.:e 
the submitted info:-:nation is true, a<. ,.:rate and ccnplete. I .;i:i 

aware that there a r e  significant per,ai ties for submitting false 
information inc1ud:ng the possibility of fine and imprisonment. 

Frederick W. Kocen Jr. 
~rofessional ~ a n d s u r v e ~ o r '  s Name 

N, J. Lic. #34008 
Professional Land &urveyorts License # , 

SEAL 

The Department lresirves the right in cases of vlolatlon of pern,,t 
specified ground nJter limits or Ground Water Quality Standards 
(NJAC 7 : 9 - 6 . 1  et s1:q.) to require that wells be' resurveyed to an 
accuracy of one-hun lredth of a second latltude and longitude. T k ~ s  
shall not be considered to require a i:iajor modification of the 
NJPDES perrnlt. 



TRENTON, NJ 
NJDEP . ,  

-eau Water Allocation 
426 VAUD ONLY AFTER APPROVAL BY THE D.E.P. 

.anton, NJ 08625-0426 COORD #: LC\ L3 
v-L --"-..-- 5 w 

G. 5 .  A R M \ ( , ' ~ T  N O ~ M O U T H  
Owner - D~~~~~~ Groundwater & Enviromenta l  Services, Lr 

Address Address 
Wall, BJ 07913 

Name of ~acill t~ 2 

. . 

State Atlas Map No. 

CERCLA (Superfund) Site 

El RCRA Site 

0 Waler and H -_ s Waste Enforcement Case 

i 
i 

FOR MONITORING WELLS. RECOVERY WELLS. OR PIUOMETERS. THE FOUOWlNG MUST BE COMPLETED BY 
THE APPUCANT PLEASE INDICATE WHY THE WELLS ARE BEING INSTAUED. 

0 ,  
CASE I.D. Numhr 

This Space for Approval Stamp r 

0 Issuance of thts perrnrt IS SUM to me rorulmon6 attached (see nexl page) well(&) may nd be cdrn@$ted wth more than 25 feet of total scree 

r monitortng p u m  qnly uncased borehole 

Date 

Signature of Owner 



New Jersey Department of Environmental Protection 
Bureau of Water Allocation 

Well Perm~t No. .- .. :Y9i$t-; 

Atlas Sheet Coordinates Fl : $0 ?a- 
.JNER IDENTIFICATION - Owner 

same as owner please gwe add 
Muncipality 

DATE WELL STARTED 99 / 01 / 

TYPE OF WELL (as per Well Permlt Categones) DATE WELL COMPETFD 

Regulatory Program Requiring Well Case l.D.# 

CONSULTING FIRMIFIELD SUPERVISOR (if applicable) Tele. # 

WE( \ CONSTRIJCD 

Total depth drilled fl. 
Well finished to 15 ft  . 

Borehole diameter: 
TOP 8 in. 
Bottom 8 in. 

Well was finished: aabove grade 
C] flush mounted 

If finished above grade, casin height (stick 
2.Y fi. &lo) above land surface 

j steel protective casing installed? 
Ayes No 

Static water level after drilling 6 ft. 

Outer Casing 
(largest diameter) 

I Blank Casings I I I I 

WgLlRating 
(Ibdsch no.) 

3ch 40 

Water level was measured using 7J'T lbs, 
Well was deyftloped for 1 hours Ibs. -- - 
at . I 3  QPm Grouting Method g r a v i t y  

Method of development centrif Drilling Method HSA 

Was permanent pumping equipment installed? a y e s  No 

Pump capaclty QPm 

Pump type: 

Drilling fluid Type of Rig 

Health and Safety Plan submrtted? 0 Yes No 

Level of Protectron used on site (circle one) None ( D C B A 7 - 
I certify that I have constructed the above referenced well in 
accordance with all well permit requirements and applicable 

Drilling Company 

Well Drdler (Pnnt) ' i i i l l 5 m  L o ~ c t a b s r g  

Reg~stratron No. I ,  - 

COPIES: White - DEP Canary - Driller 

GEOLOGIC LOG 
Note each depth where water was encountered in consolidated 
formations. 

0' - 2 '  fill material, ornanic matter 
2 '  - 10' blk m t o  f sandy clay 

18' - 15' gray G green clay sand w 3 nJ 1 

Pink - Owner Goldenrod - Wealth Dept. 



Groundwater & ronmen tal Services, 

Project: Fort Monmouth Owner: U.S. Army - Fort Monmouth 

Location: Sherrill Ave., Eatontown Boro, NJ Permit Number: 29-39145 - 
Well Number: 00M3MW11 Total Depth: 15.0' Diameter: 8" 
Casing Elev.: --- Water Level Initial: NA Static: 6.0' 

Screen Diam.: 2" Length: 13.0' Slot Size: 0.01 

Casing Diarn.: 2" Length: 4.5' Type: PVG -- 
Drilling Method: Hollow Stem Auger Sample Method: N A 

Completion Details: Above grade, casing helght 2.5 feet above grade, with locking well cap. 

Driller: GES, Inc. Log By: W. Lovenberg Date: 9/1/98 

Sample 

I D  

N A 

Well PID 

(units) 

NA 

Blow 

Count 

Lithology 

0.0-2.0' Fill Material, Organic Matter. 

2.0-10.0' Black medium to fine Sandy CLAY 

10.0- 15.0' Gray-green Clayey SAND, some Silt. 

Monitoring well completed to 15.0'. 





STANDGRD OPERCITING PROCEDURE 

Date Revised: New 
Page 1 of 4 

ample Handling 
TITLE: Saangle Containers, Preservation and Holding Times 

1 PURPOSE: To document the sample containers, preservation md holding times 
requirements. 

PONSIBILITV: Quality Assusmce shall be respo ible for maintaining and updating 
the sample containers, preservation and holding times P. These updates wil l  occrw 
m d y  at a minimum or as the methods' requirements change. 

3 RE : Field Sampling Frocedures 1992. New Jersey Dep 
of Environmental Protection. 

Y: The following table is a summary of the sample c ers, method required 
and holding times of various analytical parameters. 

provide idonnation to field sampling personnel and laboratory aaalysts. Additionally, this 
summary will aid individuals involved with data validation, quality assurance and sample 
receiving. 

Teflon lined cap Cool, 4°C 
BNA AQ 1 L amber, G Cool, 4°C Extraction. 7 days 

I 1 T d o n  lined cap I ( Analysis 40 days ( 

p r e p ~ d  BY &W Date ? -1 5-9 8 
Approved by  U ~ L G  r I D 



TAND OPERATING PROCEDURE 
Revision No.: Mew 
Date Revised: New 
Page 2 of 4 

CATEGORY: Sample Handling 
TITUE: Sample Containers, Preservation and Holding Times - - 

1 L amber, G 
Teflon lined cap 

4 oz wide, G 
Teflon lined can 

1 L amber, G 
Teflon lined cap 

1 L amber, G 
Teflon lined caD 

4 oz wide, G 
Teflon lined cav 

500ml Plastic 

4 oa wide, G 
Teflon l ied  cap 

4 02 ?vide, G 
Teflon l ind cap 
100 ml Plastic 

100 ml Plastic 

I 300mlBOD 
1 battle 

100 d Plastic 
- 

1 L Plastic 

Glass 
4 oz wide, G 

Teflon lined cap 

Cool, 4°C 

Cool, 4°C 

Cool, 4°C 

Cool, 4°C 

Cool, 4°C 

None 

None 

Cool, 4°C 

Cool, 4°C 

Fix on Site 
Store in Dark 

Cool, 4°C 
1312§04 to pH <2 

Cool, 4°C 

None 

7 Days 160.2 (1) 

7 Days 160.3 (1) 

8 Hours 405.1 (1) 

28 Days 410.4 (1) 

*Holding t h e  begins at time of sample collection. 



STANDARD OPERATING PROCEDURE SOP No.: SAM-0200 
Revision No.: Mew 
Date Revised: New 
Page 3 of 4 

CATEGORY: Sample Handling 
'ITFLE: Sample Containers, Preservation and Holding Times 

Oxygen Demand 

Cyanide, Total F 

I Phenolics AQ 

I Conductivity 

Glass Cool, 4°C 28 Days 415.1 (1) 
Teflon lined cap HzS04 to pH <2 

4 oz Glass Cool, 4°C 28 Days 9060 (2) 
Teflon lined cap 

1 L Plastic Cool, 4°C 28 Days 350.3 (1) 
H2S04 to pH <2 

1 L Glass Cool, 4°C 28 Days 410.2 (1) 
H2S04 to pI3[ <2 

I I 
1 L Plastic Cool, 4°C 14 Days 335.2 (1) 

NaOH to pH> 12 
4 oz Glass Cool, 4°C 14 Days 90 10 (2) 

Teflon lined cap 
100 ml Plastic HN03 to pH<2 130.2 (1) 

1 //I Plastic Cml, 4°C 28 Days 351.3 (1) 
to pH a 

100 ml Plastic Cool, 4°C 28 Days 353.3 (1) 
H2504 to pH (2 

100 ml Plastic Cool, 4°C 48 Hours 352.1 (1) 
100 nel Plastic Cool, 4°C 48 Hours 354.1 (1) 

1 LPLrrmber Cool, 4°C 28 Days 420.1 (1)  
&So4 to pH <2 

100 ml Plastic Cool, 4°C 28 Days 365.2 (1) 
H2S04 to pH <2 

100 ml Plastic Cool, 4°C 28 Days 375.4 (1) 
100 ml Plastic Cool, 4°C 28 Days 120.1 ( I )  

500 rnl Plastic Cool, 4°C 48 Hours 180.1 (1) 
500 ml Plastic Cool, 4°C 48 Hours 425.1 (1) 

"Holding time begins at time of sample collection. 



STANDARD OPERATING PROCEDURE SOP No.: SAM-0200 
Revision No.: New 
Date Revised: New 
Page 4 of 4 

CATEGORY: Sample Hmdling 
TITL,E: Sample Containers, Preservation and Holding Times 

"Holding; time begins at time of sample collection. 

(H2S) 
Paint Filter Test 

thods of Chemical Analysis of Water and Wastes", Environmental Monitoring and 
Laboratory, Office of Research and Development, U.S. Environmental Protection 

h 1983, EPA-600 4-79-020. 

thods for Evaluating Solid Waste", PhysicaVChemical 
Edition. 

P, G 

(3)-Code of Federal Regulations, Title 40, Part 136. 

(4)-"Methods for the Determination of Organic Compounds in Dmking Water", EPA-60014- 
SL, USEPA, Cincinnati, OH 45268. 

None 

dard Metbods for Water and Wastewater", 16' Edition. 

NA 9095 (2) 



STANDARD OPERATING PROCEDURE SOP No.: SAM-020 1 
Revision No.: 1 
Date Revised: 6/16/98 
Page 1 of 6 

CATEGORY: ample Handling 
TITLE: Sample Receiving, Log-In and Disposal 

1 PURPOSE: To document the procedure for the handling of coolers, logging in samples 
and disposal within the laboratory. 

2 RESPONSIBILITY: Designated laboratory or administrative personnel who have k e n  
properly instructed and trained In the log-in procedure shall be responsible for checking 
in samples. 

3 REFERENCE: Standard Methods for the Examination of Water and Wastewater, 18th 
Ed., 1989. 

4 S Y: 
4.1 Using the Master Logbook, assign the next consecutive number as the F 

project number for the samples. 
4.1.1 Open the cooler and immediately check and record the cooler ternperature by 

measuring the ternperature of the cooler blank (bottle of water transported 
with samples). 

4.1.2 Record the cooIer temperature on the SAMPLE RECEIPT FORM, 
(Attachment 1). 

4.1.3 Inspect the cooler contents by completing the top section of the SAMPLE 
RECEIPT FORM - Preliminary Examination Phase. 
4.1 -3.1 Remove samples and verify against the chain of custody to insure 

documentation accuracy and completeness. 
4.1.3.2 Verifj field identification numbers against the CHAJN OF 

CUSTODY FORM, (Attachment 2). 
4.1.3.3 Assign each individual sample an FMETL ID # which is 

designated by the project number with a hyphenated suff~x 
beginaing with - 1, and increasing consecutively for each sample in 
the project. 

4.2 Inspect the samples for breakage, preservation, and overall condition by completing 
the center portion of the S M L E  FECEIPT FO - hZ-h RKm. 

Date 
n 

Date $1 , 
;er / Laboratory Director I 



STANDARD OPERATING PROCEDURE 
Revision No.: 1 
Date Revised: 6/16/98 
Page 2 of 6 

CATEGORY: Sample Handling 
TITLE: Sample Receiving, Log-In and Disposal 

4.2.1 Any individual sample that requires acidic or basic preservation methods, 
determine its pH using pH paper. 

4.2.2 Record the sample LD# and pH on the S LE RECEPT F O M .  

4.3 In the event of any discrepancies with either the coolers or the samples, complete the 
laboratory corrective action memo in the lower section of the §A 

4.3.1 Reference any discrepancies and document the corrective action taken (eg. 
pH adjustment or re-attaching loose label). 

4.3.2 Where corrective action requires notifying appropriate persons of the 
problem (e.g. for incorrect sample volumes or broken bottles that would 
require resampling), contact client or appropriate person immediately to 
resolve any discrepancies. Record the time and date of the notification on the 
lower section of the S M L E  RECEIPT FORM and initiate a Corrective 
Action Report. 

4.4 Record the required information on the CHAIN OF CUSTODY FORM: 
4.4.1 Lab Sample ID#. 
4.4.2 Date received and time received. 
4.4.3 Project information (e.g. number of samples received, type of analyses). 

4.5 Information on all samples received will then be entered into a bound logbook. This 
logbook will be of ledger type with columns and numbered pages. Each sample 
logbook will be sequentially numbered and on the outside cover, the starting date 
and sample numbers will be indicated. All entries will be made using a ballpoint 
pen with permanent ink. All errors will be crossed out with a single line and 
initialed. The following will be entered into the logbook: 
4.5.1 Sample ID# 
4.5.2 Location 
4.5.3 Sample DateiTime 

4.5.5 SampIer 
4.5.6 Analysis 
4.5.7 Comments 

4.6 A job folder will then be created. The job folder will be kept, sequentially, in a 
designated filing cabinet. The folder will contain the original chain of custody, 
sample receipt form and any field notes or maps. Data will be inserted into the 
folder, as it becomes available. 



STANDARD OPERATING PROCEDURE SOP No.: SAM-0201 
Revision No.: 1 
Date Revised: 611 6/98 
Page 3 of 6 

CATEGORY: Sample Handling 
TITLE: Sample Receiving, Log-In and Disposal 

4.7 Deliver the logged-in samples to the proper storage areas (designated refiigerators). 
Proper storage of all samples prior to preparation and analysis is critical to the 
determination of accurate and high quality analytical results. Samples that are not 
properly stored may suffer degradation, volatilization, or reaction. 

Refrigerator # Samples 

Volatiles 
Semivolatiles 
Extractions 
Sample Receipt 
Extracts 
Metalsnnlet Chemistry 

4.8 Store samples that may easily be contaminated by other samples (such as drinking 
water samples) in a refrigerator separate from one where more highly contaminated 
samples are stored. 
4.8.1 Monitor the temperatures of storage refiigerators daily to ensure sample 

integrity (see OQC-0303). 

4.1 OEach analysis has specified limits on Holding Times (see SAM-0200). 
4.10.1 For samples received within 72 hours of sampling or before one-half of the 

holding time period is expired (whichever is less), the analyst will initiate 
sample preparation andfor analysis within the prescribed holding times. 

4.10.2 For samples arriving afler this, the client will immediately be informed of the 
status of the sample and told whether preparation andfor analysis can still be 
performed within established holding times. If preparation or analysis within 
the designated holding times is impossible, the client will be contacted for 
W e r  instructions. 

4.1 1 Due to limited resgerator space, samples will be removed after a 90-day period or 
when analysis is complete. 
4.1 1.1 Soil samples are emptied and returned to the site location. 
4.1 1.2 Unpreserved aqueous samples are returned to their effluent discharge. 
4.1 I .3 Preserved aqueous samples are disposed of into a 55-gallon acid/aqueous 

drum. 



STANldARD OPERATING PROCEDURE SOP No.: SAM-020 1 
Revision No.: 1 
Date Revised: 61 16/98 
Page 4 of 6 

CATEGORY: Sample Handling 
TITLE: Sample Receiving, Log-In and Disposal 

4.12All waste materials classified as hazardous are managed in accordance with the Fort 
Monrnouth Hazardous Waste Management Plan. 



STANDARD OPERATING PROCEDURE SOP No.: SAM-0201 
Revision No.: 1 
Date Revised: 6/16/98 
Page 5 of 6 

CATEGORY: Sample Handling 
TITLE: Sample Receiving, Log-In and Disposal 

Date Received: Lab Project ID#: 

SiteProj ect Name: Cooler Temp (d. C): 

Received By: Sign: 
@rint name) 

Circle the appropriate answer 

1. Did the samples come in a cooler? yes no 
2. Were the chain of custody papers filled out correctly and legibly? yes no 
3.  Did you sign the chain of custody in the appropriate place? yes no 
4. Did all the labels agree with the chain of custody and in good condition? yes no 
5. Were the correct containers andfor preservatives used for the tests indicated? yes no 
6. Was a sufficient amount of sample sent for the tests indicated? yes no 
7. Were bubbles absent &om aqueous VOC sample containers? yes no 

Fill out the following table for each sample bottle 

Comments : 



STANDARD OPERATING PROCEDURE SOP No. : SAM-020 1 
Revision No.: 1 
Date Revised: 611 6/98 
Page 6 of 6 

CATEGORY: Sample Handling 
TITLE: Sample Receiving, Log-In and Disposal 



STANDARD OPERATING PROCEDURE 
Revision No.: 1 
Date Revised: 611 6/98 
Page 1 of 4 

CATEGOIPV: Sample Handling 
3ITIE: Field Sampling 

, -- 

E: To document the current procedures for sample collection. 

ted field samplers who have been properly instructed and 
trained in field sampling protocol and techniques. 

ampling Pros~dmes ay 1992. New Jersey Dep 
of Environmental Protedon. 

4 : This SOP represents all general field sampling requirements as required by 
. It specifically addxesses the proper use of protective equipment, collection of 

QAIQC samples, field decontamination procedures, proper documentation of all field 
activities, colle~tion of samples into proper containers with the proper preservation and 
the techniques for collecting each type of sample. 
4.1 Employees must use personal protective equipment @PIE) for adequate protection 

and to limit the level of exposure on site. The equipment selected must be 
appropriate to protect against all knew and potential hazards. All field personnel 

d to be fareiliar with the potential hazards that m y  be eacomtered on site 

4.2 As a minimum, all field personnel are r ed to have work boots (steel toe 
construction), safety glasses or go hat and gloves available for all 
sampling activities). Standard latex surgical gloves will be worn at all times when 
samples are collected or handled. 

4.3 Proper documentation of all site activities is crucial. Documentation must be 
maintained to trace the possession and h dlbg of samples fiom the time of 
collection, through analysis and disposal. 

4.4 Every field sampler (team) is required to maintain a bound field-sampling logbook 
with permanently numbered pages. AU field activities and notes will be documented 
h this b k .  Notations should be made in logbook fashion, noting the time and date 
of all entries. Lnformation recorded in the logbook will include: name and location of 
site investigation, d time of arrival and departure, pe ther 
conditions, sampl , metbod and time of collection an 



STANDARD OPERATING PROCEDURE 

Date Revised: 611619 
Page 2 of 4 

CATEGORY: Sample Handling 

Field instrument calibrations are kept in separate books. 
4.5 Sample containers should be pre-labeled before sample collection. Sample hliels 

should include the followin : well or sample number, parameters, preservatives, date 
and time of sample collection, sampler's initials and site nmeflocation, 

4.6 A 6hai.u of custody (COC) form mutt be completed in the field and accompany each 
set of samples collected. The COC is a legal record of possession of the samples and 
of request for analysis. It b m  the m e  of the person assuming responsibility ofthe 
sample. A copy of a chain of custody is enclosed for reference (Appendix 1). 

4.7 Due to the variety of sampling techniques, it is impractical to summahae then in 
document. It is therefore required that each field technician read and review the 
1992 NJBEP Field Sampling Guidebook for the required techniques. 

4.8 The QNQC samples are intended to provide control over the collection of 
environmental measurements and subsequent validation, review and interpae 

ed exclusively for volatile org 
its purpose is to measure pos 

ing to and Itom the site. 
and travels to the site with the empty sample 
with the collected samples. Contaminated 
cleaning or blank water of questionable q 
at the rate of one per sample shipment (n 
days). 

4.8.2 The purpose of a field blank is to place a mechanism of 
equipment handling, preparation, storage and shipment. 
W e b  and is stored with the sample bottles. 
shipment effects on sample quality. Field bl 
following manner. Two identical sets of bo 
med with laboratory demolustrated maiyte 
trip and method blanks). All of the filled bottles are shipped with the ohcr 

into the empty set of like-bottles. Field 

* 4.8.3 Duplicate samples may be required on a contra& or site specific basis. For 
aqueous samples, duplicates are taken by alternating flling containers from 
the same sampling device for each of the required parameters. For non- 
aqueous matrices, obtaining duplicates requires homogenization of the 



STANDARLl OPERATING PROCEDURE SOP No.: SAM-0202 
Revision No.: 1 
Date Revised: 611 6/98 
Page 3 of 4 

CATEGORY: ample Handling 
Tl3TE: Field Samplinn 

sample aliquot prior to filling sample containers. Re 
samples must always be taken &om discrete location or k&mmls V & h l t  
cornpositing or mixing. 

4.9 Samples shall be properly preserved and the correct size, shape and color contakers 
shall be used at all times. Guidelines for sample containers and preservation am 

ampling Equipment 

4.10.1.1 Detergent plus tap water wash 
4.10.1.2 Generous tap water rinse 
4.10.1.3 BI water &st 
4.10.1.4 Nitric acid rinse (if sampling for metals) 
4.10.1.5 DIwaterrinse 
4.10.1.6 Acetone rinse (if sampling for organic parameters) 
4.10.1.7 Total air 
4.10.1.8 DI water h s e  

.10.2 Non-Aqueous sampling 
4.10.2.1 Ddergent plus tap water wash 
4.10.2.2 Generous tap water rinse 
4.10.2.3 DI water rinse 



STANDARD OPERATING PROCEDURE SOP No.: SAM-0202 
Revision No. : 1 
Date Revised: 611 6/98 
Page 4 of 4 

CATEGORY: Sample Handling 
TTTZE: Field Sampling - 



STANDARD OPERATING PROCEDURE SOP No.: SAM-0205 
Revision No.: 1 
Date Revised: 8/9/99 
Page 1 of 1 1  

CATEGORY: Sample Handling 
TITLE: Monitor Well Sampling for LRP Sites at Fort Monmouth 

1 PURPOSE: 
To document current procedures for monitoring well sampling. 

2 RESPONSBILTTY: 
Designated field samplers who have been properly trained and instructed in NJDEP 
field sampling procedures and protocol. 

3 REFERENCES: 
3.1 Field Sampling Procedures Manual, May 1992 (most current). New Jersey 

Department of Environmental Protection and Energy. 

3.2 Occupational Safety and Health Guidance Manual for Hazardous Waste Site 
Activities developed by NIOSH, OSHA, USCG, EPA. Oct. 1985 

3.3 NJDEP Field Analysis Manual, July 1994. 

3.4 On the World Wide Web: www.state.n.i.us/dep or www.statc.ni.us/dep&p. 

3.5 Lab SOP: SAM-0200, SAM-0202,OQC-0302 

4 SUMMARY: 
The procedures, materials, and equipment describe the recommended methods for 
sampling monitoring wells. Necessary equipment, calibrations, calculations and 
appropriate QNQC procedures are also included. These procedures are to be 
followed by all personnel involved with the sampling and purging of wells at Fort 
Monmouth. Persons following this SOP are recommended to also refer to the 
NJDEP Field Sampling Procedures Manual. 



STANDARD OPERATING PROCEDURE SOP NO.: SAM-0205 
Revision No.: 1 
Date Revised: 8/9/99 
Page 2 of 1 1 

CATEGORY: Sample IIandling 
TITLE: Monitor Well Sampling for IRP Sites at Fort Monnlouth 

EQUIPMENT AND MATERIALS: 
5.1 Equipment 

5.1.1 Dissolved oxygen meter 
5.1.2 I-INU photo ionizer 
5.1.3 ConductivityJpHJtemp meter 
5.1.4 Peristaltic well pumps 
5.1.5 Pump heads and power cables 
5.1.6 Water level meter 
5.1.7 Oil/water interface probe 
5.1.8 Submersible well pumps 
5.1 . C )  Various batteries 
5.1.10 Buckets 
5.1.1 1 Miscellaneous tools, i.e. screwdriver, well wrench, etc. 

5.2 Materials: 
5.2.1 Thick wall silicone tubing 'A inch diameter, 
5.2.2 Polyethylene (food grade) tubing 'A inch diameter, 
5.2.3 12 inch single sample 1 check stop teflon disposable bailcrs, 
5.2.4 Masonstring. 

6 STANDARDSJREAGENTS: 
6.1 Buffcr solutions, calibration gases, decontamination materials, and acids for 
preservation. 

6 .11  Buffer solutions: 
6.1.1.1 7.00 standard buffer solution 
6.1.1.2 10.00 standard buffer sulution 
6.1.1.3 4.00 standard buffer solution 
6.1.1.4 Distilled and deionized water 
6.1.1.5 Alconox 
6.1.1.6 10 % nitric acid rinse (trace metal or higher grade HN03 diluted with 

distilled/deionized (ATSM Type IT) H20) 
h. 1.1.7 Acetone (pesticide grade) 
6.1.1.8 Purc nitrogen 100 ppm Isobutylene cal gas. 

6.1.2 Acids/marerials used in preserving samples: 
6.1.2. I Nitric acid 69, 0-70.0% 
6.1.2.2 Sul f~~r ic  acid 50% (wJw) solution 
6.1.2.3 Hydrochloric acid (trace metal grade) 
6.1.2.4 Ice for keeping samples at <4 degrees celcius. 
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Refer to NJDEP Field Sampling Procedure Manual Table 2-1 Aqueous Sampling 
Equipment Decontamination (Lab and Field). 

7 CALLBRATION: 
All instruments used for field readings are calibrated before each day of use. The 

use of pH meters must start out with a calibration using buffer solution standards to 
check or calibrate accuracy. HNU's are calibrated with a known calibration gas. 
Dissolved oxygen meters are checked against a winkler method test weekly. All 
calibrations for a glven day's use are recorded in the log prowded for each instrument. 
Refer to equipment directions for calibration instruction. Likewise, specific 
conductivity meters are checked against standards regularly. Cooler thermometers are 
calibrated against an NIST traceable thermometer annually. 

8 PROCEDURE: 
The following articles document the procedures for sampling monitor wells. 'They 

are to be used as a guide, by trained personnel, in conjunction with the NJDEP Field 
Sampling Procedures Manual. 

8.1.1 Preparation: It should be noted that before going out into the field, certain 
preparations must be made. This includes the selection of PPE, safety plans, proper 
bottle acquisition for analytes being tested, site entry, map information, and equipment. 

8.1.2 Selection of PPE: For adequate protection and prevention of contaminant 
exposure to workers at hazardous waste sites in all phases of work, PPE is properly used 
and supplied. Determination of PPE will be outlined in a Health and Safety Plan, and 
also by preliminary site investigations. Refer to NJDEP Field San~pling Procedures 
Manual, and the Occupational Safety and Health Guidance Manual for EIa~ardous 
Waste Site Act~vities. 

8.1.3 Health and Safety Plans: These plans arc developed to enco~~ipass  all the 
aspects of site operations. Plans are available to personnel associated with hite sampling 
and a copy is kept on file at the site (in this case, the laboratory). At a minimum, the 
plan includes all portions of Site Remediation Program's (SRP) Site Safety and Health 
Standard Operating Procedures deemed appropriate for site, detailed site description, 
emergency phone numbers, a map and directions to nearest hospital identified on the 
map, and all PPE needed. 

8.1.4 Proper bottle selection: Please refer to QA/QC section 10.1 
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8.1.5 Equipment: Please refer to Equipment section 5. 

8.1.6 Before purge activities: Certain instruments and metelc are calibrated before 
use. Also, certain measurements and calculations are obtained before any purge 
activities take place. The followmg is a list of infortnation/datrtlsteps required prmr to 
the Commencement of purge activities. Pertinent mforrnation is recorded in log books 
or on wcll sheets. 

8.1.7 Date, t ~ m e  and weather conditions: Date and time are needed for holding time 

purposes and general record keeping. Weather conditions may affect amh~ent 
conditions at a particular sito, therefore said information is recorded. Tidal intlucnces 
[nay also be included here, if wells are in a tidal area. 

8.1.8 Well number and permit number: These are prominently displayed on the 
outside of each well in accordance with NJDEP regulations for well construction. 

8.1.9 Meter and instrument calibrations: Meters utilized in the course of site 
sampling activities are calibrated at this time, and the findings recorded 1n the 
appropriate logbook. Refer to section 7 for instrumentlmeter calibration d~rect~ons.  

8.1.10 PID or FID, HNU reading: This is taken from the wcll inner casing 
immediately after thc cap is removed, findings arc recorded. 

8.1.1 1 Free product check: Using ORS meter for interfaces, the presence or absence 
of free product is determined. Thickness is measured and recorded. 

23.1.1 1.1 Light Non-Aqueous Phase Liquids (LIUAPLs) and Dense Non- 
Aqueous Phase Liquids (DNAPLs): Measurement of thickness for DNAPLs and 
INAPLs are performed prior to well purging. An interface probe is used (ORS 
meter) for this task. If present, LNAPLs are sampled and analyzed for chemical and 
physical parameters. Sampling is conducted by using a bottom tilling bailer which is 
lowered into the LNAPL layer. DNAPLs arc: sampled using a dual check valve 
bailer. If present, DNAPLs are also tested for chemical and physical properties. 

8.1.12 Dissolved oxygen, pH, temperature. and specific conductivity: Readings are 
obtained and recorded on well sheets. 
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8.1.13 Total depth of well and depth to water: These readings are taken using a 
depth mcter. Total depth of well, depth to water, and dcpth to screen are measured from 
the top of the inner casing or surveyors mark. Ail data is recorded on well sheet. 

8.1.14 Calculations: Calculatjons are made as stated in section 9 

8.2 Purging: When pre-purge activities are complete, the purging of a well can begin. 
This includes pre-entry to the well and pump setup. 

8.2.1 Pre-entry to well: Before tubing (refer to materials section) is inserted into a 
well, it is wiped down and rinsed with DT water. Thc tubing is then inserted into the 
well to a maximum depth of six feet below the water table. During purge activities, the 
depth of the tubing may be adjusted to prevent the static water level from dropping 
below the end of the tubing. 

8.2.2 Pump setup: Once the battery powered peristaltic pump is sct up, purging can 
begin. Evacuation rates never exceed that of well development, and total volume 
purged never exceeds 5 times the amount of standing water. Purge water management 
practices are described in section 10.1.8. 

8.3 After Purge: When purging is complete, the pump is removed and tubing is disposed 
of properly. Data referenced in section 8.3.2 is then taken and recorded. 

8.3.1 Pump removal: Tubing is removed from the bottom end while the pump is 
still running. Tubing is then disposed of. The pump is shut down and decontaminated 
for its next application. 

8.3.2 The following data is recorded on the well sheet: Start and end time of purge. 
purge method, purge ratc, total volume purged, dissolved oxygen. pI1, temperature, and 
specific conductivity readings. 

8.4 Field Blank Sample: At this time the field blank sample is collected. A new bailer is 
opened from its sealed package and field blank water is run over the bailcr or sample 
equipment and collected into the proper sample containers. 
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8.5 Ground water sampling: Following well evacuation prcxedures, ground water 
sampling can begin. In most cases, sampling takes place immediately following purge 
activities. However, due to certain field conditions, well sampling may be postponed for 
a period not to exceed 2 hours following completion of purge activ~ties. When multiple 
wells are being sampled, the least contaminated well is sampled tirst. Subsequent well5 
are sampled in order of ascending contamination. Sampling is conducted by using a 
bottom filling teflon bailer, dedicated to each particular monitoring well. The bailcr is 
lowered slowly into water column until submerged, and then slowly retrieved. The 
sample is thcn carefully transferred to the appropriate sample containers. Ground water 
collccted in the first bailing sequence is always used for sampling purposes, it is nevcr 
discarded. 

8.6 Sample order: Samples are collected in the following order: 
8.6.1 volatile organics (VOA) 
8.6.2 purgeable organic carbons (POC) 
8.6.3 purgeable organic halogens (POX) 
8.6.4 total organic halogens (TOX) 
8.6.5 total organic carbon (TOc) 
8.6.6 base neutralsiacid extractables 
8.6.7 TPHC/oil and grease 
8.6.8 PCB7s/pesticides 
8.6.9 total metals 
8.6.10 dissolved metals 
8.6.1 1 phenols, cyanide 
8.6.12 sulfate and chloride 
8.6.13 turbidity 
8.6.14 nitrate and ammonia, 
8.6.15 preserved inorganics 
8.6.16 radionuclides 
8.6.17 non-preserved inorganics 
8.6.18 bacteria 

8.7 Dupes and matrix spikedmatrix spike duplicates: Thcse samples are takcn in same 
order at same time. Refer to section 10.2.1.2. 

8.8 After sampling: The following data is recorded on well sheets: Start and end time of 
sampling, dissolved oxygen, pH, temperature, specific conductivity. and sampling 
method. 
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9 CALCULATIONS: 
Four calculations are made while in the field. The calculations are as follows: 

linear feet of water (height of water), the volurnc to be purged, the volume purged not 
to be exceeded, and purge rate. 

9.1 Linear fret of water: This is calculated by knowing the total depth of a well and 
subtracting the depth to water as measured by a depth meter. These two numbcrs are 
measured to within .01 feet. Through this calculation, the linear feet of water is 
determined. 

Equation: (Total well depth - Depth to water = linear feet of water) 

9.2 Volume to be purged and volume not to be exceeded: The second calculation is to 
determine the minimum volume to be purged from a well before sampling. Uti l i~ing the 
linear feet of water and then multiplying it by the volume per foot for the proper diameter 
casing (see Figure 1 below) equals the amount of water in casing. Multiplying the 
amount of water within a casing by 3 equals the minimum volume to he purged. I t  should 
be noted that the amount purged should not exceed 5x the amount of standing watcr in a 
well. 

Equation: 
linear feet of water x volume per ft for well diameter = amount of water in casing) 
then, 
(amount of water in casing x 3 = minimum volume to bc purged) 

Equation: 
(amount of water in casing x 5 = total volume not to be excecded) 

Figure 1 : Capacity of Common Casing Diameters 
(Pp. 170 in NJDEP FSPM) 

Casing Diameter ( ft.) GallonsAinear foot 

2 inch (0.1667) 
4 inch (0.3333) 
6 inch (0.5000) 
8 inch (0.6667) 
10 inch (0.8333) 
12 inch (1.0000) 
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9.3 Purge rate: The purge rate is determined by calculating the length of tirnc it takes for s 
pump to fill a 1 gallon bucket with water. The time is then multiplied by the minimum 
volume to be purged. Thc gallons being purged is then divided by thih number (which 
also happens to be the length of time the purge will take in minutes) which eq~lals the 
gallons per minute or purge rate. 

Equation: 
(time x minimum volume to be purged = length of purge In minutes) 
then, 
(minimum volume to be purged / length of purge in minutes = gallons per rniniite or the 
purge rate) 

10 QIJALITY CONTROL: 
The following QNQC requirements are established in order to maintain sample 

integrity. The prime objective is to prevent sample contarninatlon from other sources and 
ensure potentla1 contaminant concentrations remain stable from sample collection to 
complete analysis. Refer to the NJDEP Field Sampling Procedures Manuxl Appendix 2- 1 
Analytical Methodology Reference Charts, Pp. 24-74. Also refer to SAM-0200 Sample 
Containers, Preservation and Holding Times. 

10.1  Sample Containers: Before sample collection can begin cnnsidcration must be 
given as to what type container will he used lo transport and store samplcs. The lab 
provides containers hased upon requested methodologies. Selection is hased on the 
matrix, potential contaminants, analytical methods, and the laboratory" internal QNQC 
requirements. They are selected upon rcvicw of the following: 

10. I .  1 Reactivity of container material with sample. Glass is recommended for 
hazardous material samples since it is chemically inert to most substances. 
Plastics may be used when analytes of interest or sample characteristics 
dictate use instead of glass. 

10.1.2 Volume of the container. The volurnc of sample needed 1s dictated by thc 
analytical method and the sample matrix. The laboratory supplies bottles that 
allow for sufficient volumes of sample matrix to be collected. 
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10.1.3 Color of container. Whenever possible, amber glasq is used to 
prevent photodegradation. If not available, samples are protected from light. 
One exception is the use of 40 nil clear glass vials which are used for 
VOA/aqueous analysis. 

10.1.4 Container closures. All containers utilized have a leak-proof seal ,mi are 
constructed out of inert material with respect to sampled materials. 'The closure may 
also be separated by a closure liner that is inert to sample material. 

10.1.5 Decontamination of contamers and chain of custody. Sample containers arc 
laboratory cleaned or purchased as lab cleaned. Bottles being sh~pped are accompanlcd 
by a chain of custody in a cooler with a custody seal. Custody always accompaniec 
containers to the field, during collection, back to lab, and during analysis. This helps to 
assure no tampering or contamination from outside sources occurs. 

10.1.6 Storage and transport. Care is taken to avoid contamination. Clean transport 
and storage environments are observed. Sample or bottle storage is never near solvents, 
gasoline, or other equipment that is a potential source of contamination. Samples and 
chain of custody are secured in coolers or transport, with said cham of custody in with 
bottles or in the possession of authorized personnel. Also, a temperature hlank is 
included in cach cooler to measure temperature of samples on ice (ideally a constant 4 
degrees Celsius). 

10.1.7 Tubing decontamination: ASTM drinking water grade polyethylene tubing is 
used and discarded after each use. Care is taken to prevent the pump and tubing from 
coming into contact with the ground surface. Prior to well purging all tubing is 
rinsed/wiped with distilled and dc~onized water to remove any possihle residual 
niaterials which may bc present. 

10. I .K Disposal of development, purge. pump test, and decon waters: To determine 
whether waste waters are contaminated, field inst.rument readings and previous 
analytical data is used to characterize it. Water not considered contaminated is re- 
applied directly to ground surface and permitted to percolate back to the water table. 
Care is taken to avoid nuisance situations where a discharge may cause undue concern. 
When water is considered contaminated, the water generated is reapplied only if the 
following conditions are met: ground water is not permitted to migrate offsite, no 
potential exists for contaminating a previously uncontaminated aqu~fer, dischalge wlll 
not cause an increase to ground surface soil contamination. If these conditions are met, 
the water is re-applied to the ground surface. If these conditions arcn't met, than water 
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is collected, containerized and secured in a single locale. Subsequently, the water is 
properly characterized and processed for offsite disposal. 

10.2 QAIQC samples: These samples are intended to provide control over the 
collection of environmental measurements and subsequent validation, review, and 
interpretation of analytical data. Trip blanks are used exclusively for volatile organic 
analysis, (aqueous samplmg only) and their purpose is to measure possible cross 
contamination of samples during shipment to and from a s t e .  Trip blanks are never 
opened and travel to a site with the empty saniple bottles and back from a site with the 
collected samples. Contaminated trip blanks may indicate bottle cleaning or blank water 
of' questionable quality. Trip blanks are collected at the rate of one per day. Likewise, 
the purpose of a field blank is to place a mechanism of control on sample equipment 
handling, preparation, storage and shipment. Field blanks travel and are stored with the 
sample bottles. Field blanks are collected in the following manner. Two identical sets of 
bottles are prepared. One set is filled with laboratory demonstrated analyte free water 
(same water used for trip and method blanks). All of the filled bottles are shipped with 
the other empty sample containers. At the field location, in an area where contamination 
1s suspected, the water is passed from the full set of like-bottles through the dedicated or 
field decontaminated sampling device and into the empty set of like-bottles. Field blanks 
are preserved identically to samples receiving the same analyses. Field blanks are 
collected and analyzed for all of the same parameters as the samples collected that day. 

10.2.1 Additional QNQC samples: 

10.2.1.1 Duplicate samples: Collection of a dupe provides for evaluation 
of laboratory performance by comparing the analytical data of two sanlplcs from the 
same location. They are included 1 for every 20 samples (5% or I a daylsite) and 
submitted as blind samples. They are obtained by alternately filling sample bottles 
from the same sourceldevice for each parameter. VOA samples are same bailer and 
first set filled. 

10.2.1.2 Matrix spikefMatrix spike duphcate anaiyses or MS/MSDS 
sample: The laboratory is supplied with triple volume in order to perform matrix 
spike and matrix spike dupes. This d w s  not lnclude trips or field blanks. Additional 
sample volume for ,WS/&fSDS is taken within every set of 20 field samples. 
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1. SCOPE OF WORK. The work to be performed under this contract is to 
establish terms upon which the contractor shall install and survey 
environmental monitoring wells as well as complete NJDEP and Directorate of 
Public Korks requirements as specified in this document. 

2. LOCATION OF WORK. The work is located at various facilities throughout 
Fort Monmouth and its outlying Sub-Posts. Fort Monmouth is located in Monmouth 
County, New Jersey. 

3. The Government will consider and evaluate all bids based on the "Best Value" 
concept : Technical, Management, and Costs. A Matrix evaluation system will be 
used by the contracting officer and a technical representative from the 
Directorate of Public Works (DPW) to award this contract. All bids shall 
include a proposal which will be used for this purpose. The contractor shall 
provide costs for FY99  as well as option year costs for FYOO. 

4. The Government reserves the right to cancel any day of scheduled activity by 
notifying the contractor prior to noon the prior work day. The contractor shall 
provide the Government with the name and phone number of the person to be 
contacted for cancellation otherwise the company will be called at the general 
phone number. 
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SECI'ION 01100 

GENERAL REQUIREMENTS 

1. GENERAL. 

1.1 The following specification is for the installation and surveying of 
monitoring wells on Fort Monmouth, NJ and its sub posts. 

1.1.1 All work shall be accomplished by mechanics skilled in the trades 
involved. Existing work which is damaged or disturbed by the Contractor's 
operations, shall be restored to its original condition by the Contractor at no 
extra cost to the Government. 

1.2 The work to be performed includes but is not limited to the following: 

1.2.1 Installing 4 inch diameter monitoring wells in accordance with NJDEP 
requirements. The wells may be flush mounted or stick-up. Flush mounted 
monitoring wells will only be permitted in areas paved or concreted and the 
Contracting Officer approves of the flush mounted system. In all other cases, 
the wells will be stick-up. 

1.2.2 Wells will be surveyed by a New Jersey licensed surveyor. 

1.3 The Contractor's on site employees shall provide proof that they each have 
had a minimum of 40 hours training (as per 29 CFR 1910-120) for each worker and 
8 hours of additional supervisory training for each site supervisor as mandated 
by the Occupational Safety & Health Administration (OSHA) 29 CFR 1910-120. 
Evidence of such training shall be provided to the Contracting Officer's 
Representative after award of the contract and before work commences on 
contract start date. The contractor will prepare a Site Specific Health and 
Safety Plan (HSP) as described in (OSHA) 29 CFR 1910-120, for each work. All 
pertinent intormation shall be available on site with the HSP once work 
con~nences. In the event of change in contractor personnel or updating existing 
documentation, the information shall be submitted to the COR within 2 weeks of 
any regulated activity by the affected contractor personnel. 

1.4 During the period of this contract, other contractors may be working on, 
or adjacent to the site of work under this contract. Members of the US Axmed 
Forces may be performing work or occupying facilities on or adjacent to the 
area. Also the Contractor shall arrange, schedule, and perform this work so as 
to effectively cooperate with all other contractors and Government agencies. 

1.5 Coordination Between Contractors. It shall be the responsibility of the 
prime contractor to be fully informed of the extent of the limits of work to be 
performed by the other prime contractors. Should there be any conflict between 
these limits, it shall be brought to the attention of the Contracting Officer 
and the Contracting Officer's decision shall be final. 

1.6 A Pre-Construction Conference shall be conducted. Prior to commencing 
work, the Contractor shall meet with the Contracting Officer or his designated 
representative, and the DPW Facilities Management Specialist (FMS) to discuss 
and develop mutual understandings relative to scheduling and administration of 
work. 
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1.6.1 Items to be covered at the Pre-Construction Conference shall include but 
are not limited to the following: 

( 1) Providing advance information to and coordinating schedules ~with 
officials of tenant agencies before setting the time and date for work 
to be performed. 

(2) Assigning parking, if available, for the contractor's vehicles 

(3) Making storage space available for contractor's equipment, 
materials, and supplies. 

(4) Providing any other assistance to make sure that work is 
accomplished on time. 

(5) Ensuring the security of Government property. 

(6) Making arrangements to monitor the contractor's activities, if 
necessary. 

(7) Arrariging necessary security clearances. 

(8) Mutual understandings relative to administration of the safety 
program shall be discussed. The Contractor shall provide sufficient 
barriers, warning signs, and covers to protect all work and personnel 
as required or directed. Barriers shall be of good quality, 
constructed, and maintained to prevent access to the work site IAW 
existing OSHA and Army Corps Safety Regulation, 1992. 

(9) Arranging for Mark-outs of the utilities. 

1.7 Prior to commencement of the work the Contractor shall meet with 
representatives of the Contracting Officer's Representative (COR) to develop 
mutual understandings relative to compliance with this provision and 
administration of the environmental pollution control program. 

1.8 The Contracting Officer will notify the Contractor in writing of any 
non-compliance with the foregoing provisions and the action to be taken. The 
Contractor shall, after receipt of such notice, immediately take corrective 
action. Such notice, when delivered to the Contractor or his authorized 
representative, shall be deemed sufficient for the purpose. If the Contractor 
fails or refuses to comply promptly, the Contracting Officer may issue an order 
stopping all or part of the work until satisfactory corrective action has been 
taken. No part of the time lost due to any such stop orders shall be made the 
subject of a claim for extension of time or for excess costs or damages by the 
Contractor unless it was later determined that the Contractor was in 
compliance. 

1.9 Protection of and Damage to Government Property. 

1.9.1 Contractor shall provide all labor, materials, and equipment necessary 
for protection of personnel, furnishing, equipment, and building structure. 
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1.9.2 All work shall be performed in a manner acceptable to the Contracting 
Officer or his representative. If the Contractor fails to respond and initiate 
repairs or replacement within 10 days of verbal or written direction from the 
Contracting Officer or his representative, the Government may cause said 
repairs or replacement to be undertaken and the cost thereof charged to the 
Contractor. Existing utility lines indicated on drawings are approximate. It 
is the Contractor's responsibility to survey and scope areas to determine exact 
location so damage to these utilities may be avoided. Any cost resulting from 
damage to existing utilities shall be the responsibility of the Contractor. 

1.9.3 All damages or contamination caused by the Contractor during the 
activ~ties conducted under this specification shall be corrected at the 
contractors expense. 

1.10 Compliance with the provisions of this specification by subcontractors 
shall be the responsibility of the Contractor. 

1.11 Omissions from the specifications or the misdescription of details of 
work which are manifestly necessary to carry out the intent of the 
specifications, or which are customarily performed, shall not relieve the 
contractor from performing such omitted or misdescribed details of the work but 
they shall be performed as if fully and correctly set forth and described in 
the specification. 

1.12 A joint pre-drilling site visit/inspection shall be made to determine 
pre-existing conditions. The Contracting Officer's Representatives, a 
representative from the Contract Management Division, Directorate of Public 
Works(DPW), and the contractor shall be present at this time. 

1.13 Existing Work 

1.13.1 Existing work shall be cut, drilled, altered, removed, or temporarily 
removed and replaced as necessary for performance of work under this contract. 
Work that is replaced shail match similar existing work, except if otherwise 
directed by the Contracting Officer's Representative. Work remaining in place 
which is damaged or defaced during performance of work shall be restored to the 
condition existing at time of placement of delivery order, by the contractor. 

1.13.2 Work out of alignment when exposed by removal of existing work shall be 
called to the Contracting Officer Representative's attention. 

1.i4 Use of Building Facilities: While performing required work, utility 
services and toilet facilities of the building may not be used, unless 
otherwise directed by the Facility Management Specialist. 

1.15 Use of Water: While performing required work, water ray be obtained from 
a DPW designated hydrant. A backflow preventer must be utilized. The contractor 
will notify the DPW one hour prior to using the hydrant. No other hydrants will 
be used by the contractor. 

1.16 Existing utilities will be marked out IAW the attached SOP prior to the 
pre-drilling site visit. The contractor shall expect utilities to be within the 
area (4 feet to either side of the mark-out) and the contractor shall identify 
the exact utility location prior to drilling when drilling activities may 
disturb the utility. 
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1.17 Submittals 

1.17.1 Submission shall be made to the designated Contracting Officer's 
Representative. 

1.17.2 Xithin 5 calendar days after the project award date all items shall be 
submitted for approval. In the event of change, addition or replacement of 
previously submitted items, the Contractor shall work IAW previously submitted 
items until new modifications are approved by the COR. 

1.17.3 Contractor shall submit samples or shop drawings (including 
Contractor/sub Contractor regulatory compliance documentation, OSHA Compliance 
~ocumentation, etc.) for items not listed herein, upon request by the 
Contracting Officer's Representative. 

1.18 The premises will be occupied during the performance of the work 

2.0 SCHEDULING OF WORK. 

2.1 \tiorking Hours: Unless otherwise specified, the Contractor shall be 
permitted to work under this contract five days of the week, Monday through 
Friday, during the hours of 0730 hours until 1630 hours inclusive, excluding 
Federal holidays. Exceptions to this rule must be requested, in writing to the 
contracting Officer's Representative or the Facilities Management Specialist, 
three days in advance. No well drilling will be conducted during adverse 
weather conditions including rain. The instruments (FID/OVA) must work without 
fail due to environmental variations (high humidity, cold etc...) . The 
Facilities Management Representative will notify the contractor if site 
conditions are unsuitable and therefor the contractor will be additionally 
prohibited from drilling. 

2.2 Scheduling and Determination on Progress: 

2.2.1 The Contractor shall submit to the Contracting Officer's Representative 
or Facilities Management Specialist, in writing, a five and fourteen day work 
schedule for accomplishment at each work site to include all work phases. The 
five day schedule shall be received the Thursday prior to work commencing. The 
fourteen day tentative work schedule will be for the following two week period. 

2.2.2 The submitted schedule is subject to the approval of the Contracting 
Officer's Representative. Any deviation from the approved schedule must be 
approved by the Contracting Officer's Representative or Facilities Management 
Specialist prior to change. 

2.2.3 Delivery of materials and equipment shall be made with a mininum of 
interference to Government operations and personnel. 

3 . 2 . 4  The work shall, so far as practicable, be done in definite sections or 
divisions and confined to limited areas which shall be completed before work in 
other sections or divisions is begun. The drilling wlll be requested as needed. 
The requests will be for a minimum of three wells each. Bork will begin within 
1 week of each request. Each well will be a minimum of 15 feet deep. Most wells 
will be approximately 20 feet deep with the exception of Charles Wood Area 
which will be approximately 30 feet deep. 

2 . 2 . 5  All temporary outages of any utility services required for the 
performance of work shall be approved and scheduled by the Contracting Officer 
~epresentative no less than 48 hours in advance of outages. 



Install and Survey Monitoring Wells 

3 . 0  GOVE-SN1.iENT FURNISHED PROPERTY. There is no Government Furnished Property 
provided in conjunction with the work requirements of this contract. 

4.0 CONTRACTOR FURNISHED PROPERTY 

4.1 The Contractor shall furnish the necessary equipment, tools, materials, 
supplies, and personnel certified in their professional designated fields to 
perform the work contained in this contract. 

5.0 SECURITY CLEARANCES. It shall be the Contractor's responsibility, through 
the Contracting Officer's Representative or Facilities blanagement Specialist, 
to obtain access and arrange for escorts in secured buildings and restricted or 
non-restricted areas. 

6.0 SAFETY AND ACCIDENT REPORTING 

6.1 All work shall be conducted in a safe manner and shall comply with all 
safety requirements. 

6.2 The Contractor shall comply with all current Federal, State and Local 
environmental protection laws until the completion of all work as defined in 
this specification. 

6.3 The Contractor shall also provide and enforce the use of all Personal 
Protective Equipment (PPE). The contractor shall have Level C PPE equipment on 
site and available for inspection at all times. If PPE is not on site or is in 
poor condition (eg. respirators not clean and in sealed bags, tyvek suites not 
new and of correct size etc . . . .  ) the Facility Management Specialist will 
escort the contractor off site. 

6.4 If the Contractor fails or refuses to promptly comply with safety 
requirements, the Contracting Officer may issue an order stopping all or part 
of the work until satisfactory corrective action has been taken. No part of 
the time lost due to any such stop order shall be made the subject of claim for 
extension of time or for excess costs or damages to the Contractor. 

6 . 5  Tn all instances where Government property and/or equipment are damaged by 
Contractor's employees, a full written report of the facts and extent of such 
damage shall be submitted to the Contracting officer within 24 hours of 
occurrence. 

6.6 The Contractor shall comply with OSHA and other regulatory agency 
requirements for record keeping and reporting of all accidents resulting in 
death, trauma, occupational disease, or environmental insult. The Contractor 
shall notify the Contracting Officer of all well installation related accidents 
on the Installation within 24 hours. 

6.7 The Contractor shall familiarize himself / herself and require their 
employees to become familiar with the method of turning in a FIRE ALARlr-I. The 
Contractor and their employees shall be cognizant of, and observe all 
requirements for handling and storage of combustible supplies, materials, and 
daily disposal of combustible waste and trash. 
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6 . 8  Accident Reports. The contractor shall comply with accident reporting 
requirements as outlined in CECOMR 385-4 which will be furnished to the 
successful bidder by the Contracting Officer. All accident reports will be 
submitted directly to the Contracting Officer. 

6.9 Hazardous Spills: The Contractor shall familiarize himself and require 
his employees to become familiar with the storage of hazardous materials and be 
familiar with the Fort Monmouth Spill Plan Contingency Countermeasures (SPCC). 
The Contractor and his employees shall be cognizant of and observe all 
requirements for handling and storage of hazardous wastes and materials. 

6.10 Special Notifications. The contractor shall immediately report to the 
Facility Management Specialist, via telephone or other means, any observations 
or results which may indicate an imminent health risk. Following this telephone 
notification, a written notice shall be prepared and delivered within (3) days. 
This notification shall include supporting documentation. 

7.15 Clean Up and Environmental Protection 

7.15.1 The contractor shall provide daily broom-sweep cleanup and removal of 
all debris and trash from the area of work so as to leave the area in a neat, 
clean condition after each work shift. The contractor shall perform the 
necessary tasks to ensure that the Governments day-to-day business proceeds 
without interruption and shall provide the safety precautions necessary to 
protect the public's interest. 

7.15.2 It shall be the responsibility of the Contractor to provide for trash, 
debris, and rubbish removal. 

7.15.3 Final cleanup after completion of work and before final payment is 
authorized; the contractor shall broom sweep work area and all adjacent areas 
The contractor shall remove all unused or partially used construction 
materials, equipment, debris, rubbish and garbage from the building. 

7.15.4 Burning, of any kind shall not be permitted on the site 

7.15.5 All trucks leaving the site with loose debris shall be loaded in a 
manner that will prevent dropping of materials on streets and shall have 
suitable tarpaulin fastened over the load before they enter surrounding paved 
streets. 

7.15.6 The contractor shall conform to all local regulations regarding load 
limits. 

7.15.7 All supplies and equipment on project site shall be stored in such a 
manner as to preclude mechanical and climatic damage. Site shall be maintained 
in a neat and orderly manner as to further minimize hazards to personnel, 
supplies, and equipment. 
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8.0 PROJECTED WORKLOAD. The estimated quantity of services to be ordered are 
340 linear feet of installed monitoring wells, 100 linear feet of additional 
(in addition to the split spoon sampling included in the well drilling bid 
item) split spoon sampling, logging, etc . . . ,  and 6 well surveys. Additional 
monitoring well installations and surveys may be requested as areas of concern 
are discovered and as required by law. Any additional (new) work to this 
contract shall be presented in writing, by the government technical staff in 
the form of a modification and at that time the contractor shall provide a new 
and/or revised price schedule which shall be approved and accepted in writing 
by the Contracting Officer. 

9 . 0  P E R F O W C E  REQUIREimTS. The Contractor shall perform the tasks 
specified in this Specification IAW the applicable documents herein. 

10.0 RECORDS AND REPORTS. 

10.1 Reporting of Inspection by Regulatory Agencies: The Contractor shall 
notify the Contracting Officer's ~epresentative or Facilities Management 
Specialist immediately by telephone of any inspection visit by an agent, 
agents, or any regulatory agency (other than OSHA) at any time, occurring on 
the installation. The contracting Officer's Representative or Facilities 
Management Specialist will issue instructions on how to proceed in cooperating 
with the inspector. 

0 The Contractor shall provide the Contracting Officer's Representative and 
the Directorate of Engineering & ~ousing Facilities Management Specialist with 
a written report of each visit/inspection of each work site by representatives 
of Federal, state, and local environmental protection agencies within five 
working days of each visit/inspection. Such reports shall include names of 
visitors, agencies, times, dates of visits/inspections, findings, and 
recommendations. 

11.0 INSPECTION. Each phase of the services rendered is subject to Government 
inspection during the Contractor's operations and/or after the completion of 
the task. Any defect or unaccomplished work shall be immediately brought to 
the attention of the Contractor. The Contractor shall meet with the 
Contracting Officer's Representative or Facilities Management Specialist to 
discuss the work in question without delay. Work determined unsatisfactory 
after the discussion or the Contractor's failure to discuss the work in 
question shall be cause for adjustment in contract price based on the 
Government estimate of work not performed. The Government may inspect the 
Contractor's equipment and materials any time. ks%en inspection reveals any 
inadequacy, the Contractor shall correct the problem within 24 hours (Sundays 
and holidays excepted) after receiving notice from the Contracting Officer or 
his representative and at no additional charge to the Government, correct all 
deficiencies to the satisfaction of the Government. 
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SPECIFIC FUNCTIONS AND/OR TASKS. 

Section 01200 

12.0 Monitoring Wells: 

12.1 Not Used. 

12.2 The well installation will be done by a licensed New Jersey Journeyman 
Well Driller pursuant to N.J.S.A. 58:4A-4.1 et seq.. Decisions on well 
locations, well depths, screened intervals and all details of the well 
installation, and data collection activities shall be made collectively by the 
Facility Management Specialist and the contractor's field supervisor. 

12.3 All well drilling, development and purging, sample collection, and other 
activities pursuant to this effort shall be conducted in strict accordance with 
all applicable laws, ordinances, rules, and regulations (guidelines) of 
Federal, State, and all authorities with jurisdiction over such activities. 
This includes but is not limited to the NJDEP Field Sampling Procedures Manual 
in effect as of the date the wells are installed. The contractor shall complete 
permits, applications, other documents, and proficiency tests requlred by the 
regulatory agencies, and provide them with a detailed cover letter to the 
Facility Management Specialist prior to the commencement of work activity. This 
includes but is not limited to drilling permits obtained pursuant to N.J.S.A. 
58:4A et seq.. 

12.4 All waste materials generated from well installation and decontamination 
will be containerized. The contractor shall label and stage all waste 
containers IAW all applicable regulations. The contractor is not responsible 
for off-site transport and disposal of the material but is responsible for 
providing approved (DOT) new drums / containers, not recycled. At a minimum 
loose soils will be stored at the well site on plastic and covered by plastic 
by the end of each work day. 

12.5 Each well will have split spoon samples collected using American Society 
of Testing Materials (ASTM) Method 131586-8414. Split spoon samples will be 
collected continuously ahead of the hollow stem auger at each well. The driller 
will complete NJDEP well completion log forms for each well. The contractor 
shall conduct additional split spoon sampling, logging. etc . . .  as requested by 
the Facility Management Specialist. 

12.6 Not Used. 

1 2 . 7  The core shall provided to the  on-site geologist. 

12.8 Monitoring wells will be constructed LAW the NJDEP monitoring well 
specification diagram for unconsolidated formations and of 4-inch Schedule 40 
flushjoint threaded PVC casing and well screen. Threads will be ASlP1-F-480. PVC 
pipe and screen will be composed of 100"dirgin PVC and will not contain 
fillers. These materials will be packaged individually in hermetically sealed 
6m plastic bags. These products will be as manufactured by Bedrock 
Enterprises, Forked River, NJ or equivalent. 
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12.9 A silica sand filter gravel will be placed around each well screen. The 
gravel will be of appropriate size as dictated by the slot size screen and 
surrounding formation as deemed appropriate by the site supervisor. The gravel 
will be packaged in 100-pound plastic bags which are sealed at the gravel 
manufacturers plant. The gravel will be a Morie filter gravel, Millville, NJ or 
equivalent. 

12.10 Flushmount manholes will be 9-inch ID, constructed of cast iron, the 
skirt will be a minimum 9-inches in length. The manhole cover will have a "NO 
FILL MONITORING WELL no fill monitoring well logo cast into the lid completed 
by the Journeyman Driller. A length of protective steel casing with a locking 
cap must be securely set in cement around the well casing. Flush mount 
monitoring wells are acceptable provided they have manholes, locking caps, and 
seals to prevent leakage of surface water into the well. The driller shall 
consult the Contracting Officer's Representative for the type of casing 
protector best suited for each well. 

12.11 Wells must be developed to yield a non-turbid discharge where possible 
as determined by the site supervisor. It shall be expected that well 
development will be completed within two hours after beginning. 

12.12 All waste soils determined to be non-regulated shall be securely covered 
each work day. The contractor will not be permitted to continue work at an 
additional site unless the previous site is completed (less survey and well 
development ) . 
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SECTION 1300 

13 .0 Well Survey 

13.1 The Contractor shall provide all labor, material and equipment to survey 
monitoring wells. 

13.2 All surveys shall be performed by a New Jersey licensed surveyor as 
follows: 

13.2.1 The inner well casing must be surveyed to the nearest hundredth (0.01) 
foot above mean sea level in relation to the New Jersey Geodetic Control survey 
datum and horizontally by an accuracy of one-tenth of a second latitude and 
longitude . 

13.2.2 A permanent water level measurement mark (a stainless steel pin ) shall 
be attached onto the top inner well casing to allow for accurate reproducible 
water measurement over time. 

13.2.3 Complete Form B for each well. Completed Form Bs shall be submitted to 
the Facility Management Specialist no later than five weeks after well 
installation. 

SECTION 1400 

14. STANDARD METHODS OF MEASUREMENT 

14.1 Determination of Quantities: Actual quantities shall be determined 
jointly by the Contractor and the Contracting Officer's Representative or 
Facilities Management Specialist. Payment shall be based upon the extension of 
the quantities and the associated unit price as shown in the bid schedule 
provided by the successful bidder. 

14.2 Contractor Guidance: The Government must receive the quantity and quality 
of work for which it has contracted. In the initial phases of a new contract, 
it is advisable to provide guidance to the contractor. General guidance shall 
be provided during the pre-construction conference. When more detailed 
guidance is required, it may be provided through meetings, or in special 
meetings, with the Contracting Officer in attendance (if possible). Minutes of 
these meetings or discussions shall become a part of the contract file. The 
Contracting Officer is to be notified of any serious omissions or deficiencies 
on the part of the contractor that would impair the contractor's ability to 
perform. Government personnel dealing with contractors must be reasonable and 
fair in their demands and must be open-minded in resolving disputes. At the 
same time, they must be firm in enforcing contract requirements to make sure 
the interests of the Government are protected. Unless an action is justified 
(e.g., safety and health violations, improper materials, inadequate 
workmanship, etc.) Government personnel must avoid taking any action that will 
impede the Contractor's progress. Supervision and inspection of the work 
performed is the responsibility of the contractor, and guidance or inspection 
by the Government does not relieve the contractor of the responsibilities. 
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SECTION 1 5 0 0  

UNIT PRICE SCHEDULE 

1. General: 

This section lists the estimated quantities of monitoring wells to be 
installed at Fort Monmouth and its sub-posts. The work to be perforned under 
this contract is to establish terms upon which the contractor shall install and 
survey environmental monitoring wells as well as complete NJDEP and Directorate 
of Public Works requirements as specified in this document. 

2. Index Unit Quantities: 

DESCRIPTION 

Monitoring well installation 

Site Survey 

SECTION PAGE ( S ) 

01200  11 - 1 2  

01300 1 3  
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UNIT PRICE QUANTITIES: 

01100-1 Monitoring Well Installation: 

Provide all labor, material and equipment necessary to install monitoring wells 
in accordance with local, Federal and Mew Jersey State laws and regulations and 
the requirements of this specification. The Government's Contracting Officer's 
Representative will determine the depth of each well (all well depth 
verifications will be performed by the Facility Management Specialist at the 
well and measured from the ground surface to the well end cap). All 
contaminated materials shall be transported in accordance with local, state and 
federal laws and regulations. 

icing ------ 
0 ' OF WORK 

Install monitoring well 

Supply, fill 55 gal 
containers with the 
materials determined to 
be hazardous waste by 
the Government. Remove 
containers to the 
designated storage 
location within the 
Installation 

01200-1.3 Additional split spoon P -1 sampling I - - .  ---- 
FYOO Option year pricing: 
I__--- - 
ITEM NO. ITEMS OF WORK I 

Install monitoring well I Foot 
Supply, fill 55 gal 
containers with the 
materials determined to 
be hazardous waste by 
the Government. Remove 
containers to the 
designated storage 
location within the 
Installation 

sampling - 

TOTAL 
PRICE 

* price will be prorated if not a 55 gal. container (eg. 35 gal. container will 
he paid at 35/55 (643) of the price of the 55 gal. drum. 
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1300-1 Site Survey: 

Provide all labor, material and equipment to survey monitoring wells. All 
surveys shall be performed by a New Jersey licensed surveyor as follows: 

-The inner well casing must be surveyed to the nearest hundredth (0.01) 
foot above mean sea level in relation to the New Jersey Geodetic Control survey 
datum and horizontally by an accuracy of one-tenth of a second latitude and 
longitude . 

-A permanent water level measurement mark (a stainless steel pin ) shall 
be attached onto the top inner well casing to allow for accurate reproducible 
water measurement over time. 

-Complete all other activities as specified in section 01300 of this 
specification. 

ITEMS OF WORK 

Survey Monitoring Wells 
(Form B )  

- -- 

ITEMS OF WORK 

(Form B) 


	COVER
	TABLE OF CONTENTS
	EXECUTIVE SUMMARY
	SECTION 1
	1.0 Remedial Investigation Report
	1.1 Historical Information
	1.2 Physical Setting
	1.2.1 Site Description
	1.2.2 Regional Geology
	1.2.3 Local Geology
	1.2.4 Hydrogeology

	1.3 Technical Overview
	1.3.1 Reliability of Laboratory Data
	1.3.2 Summary of Contamination

	1.4 Remedial Investigation Methodology
	1.4. I Piezometer Wells Imtnllution
	I .4.2 Survey of the Piezometer Wells
	1.4.3 Groundwater Monitoring and Sampling
	1.4.4 Surface Water Sample Collection

	1.5 Remedial Investigation Results
	1.5.1 Groundwater Quality
	1.5.2 Aquifer Characteristics
	1.5.3 Surface Water Quality

	1.6 Sensitive Receptor Survey
	1.6.1 Well Search Survey
	1.6.2 Receptor Evaluation

	1.7 Classification Exception Area
	1.8 Conclusions and Recommendations


	SECTION 2
	STATEMENT OF INTENT TO COMPLETE N.J.A.C. 7:26E

	SECTION 3
	APPICABLE REMEDIATION STANDARDS

	SECTION 4
	REMEDIAL ACTION ALTERNATIVES
	4.1 Considered Remedial Actions
	4.2 Proposed Remedial Action


	SECTION 5
	QUALITY ASSURANCE PROJECT PLAN

	SECTION 6
	REQUIRED PERMITS

	SECTION 7
	EROSION, DUST, AND ODOR CONTROL

	SECTION 8
	HEALTH AND SAFTY PLAN

	SECTION 9
	SITE RESTORATION

	SECTION 10
	POST-REMEDIAL ACTION SAMPLING

	SECTION 11
	ESTIMATED COST OF RAWP IMPLEMENTATION

	SECTION 12
	PROPOSED SCHEDULE

	FIGURES
	TABLES
	APPENDIX A
	APPENDIX B



