


 

 

varied from surface to 11.5 feet below ground surface (bgs).  Soil sample locations are shown on 

Figure 3.  Sample results were presented in the RI/RAWP included in Attachment A.   

The 1999 and 2000 soil results were compared to the current (September 2017) NJDEP RDCSRSs 

to assess the potential requirement for additional remedial actions for soils.  Only lead and TPH 

were detected at concentrations in exceedance of the current NJDEP RDCSRS.  Because TPH 

concentrations were less than the 10,000 milligram per kilogram (mg/kg) standard for total organic 

compounds (TOC) (which was the appropriate comparison standard for TPH in 2001), TPH was 

not identified as a contaminant of concern (COC) in the RI/RAWP.  The RI/RAWP also reported 

that only one sample resulted in an exceedance of the NJDEP RDCSRS for lead (which was 400 

mg/kg in 2001 and currently) by less than an order of magnitude, and therefore lead was not 

identified as a COC.  The RI/RAWP was approved by NJDEP in October 2002 (see Reference 3, 

provided as Correspondence 2 of Attachment A). 

2010 Pipeline Removal 

In 2010, the Army excavated approximately 200 feet of 3-inch steel pipeline (Figure 2) that was 

historically used to convey fuel from a rail unloading station to fuel dispensers located at FTMM-

64.  The entire pipeline except the portion beneath Building 812 was removed.  Soil samples were 

collected along the pipeline excavation for potential release characterization (Figure 3), and 

analyzed for VOCs, TPH, and lead (Table 1 of Attachment B).  Naphthalene was detected at 

concentrations greater than the current NJDEP RDCSRS at two locations: in a sample from below 

the former fuel dispenser, and in sample 12A along the pipeline (Table 1 of Attachment B).  Both 

locations were excavated further and post-excavation samples were collected (Figure 3).  All post-

excavation sample results were less than the current RDCSRSs, indicating that soil contamination 

was removed.  The analytical reports for these samples are included in Attachment B.  The 

excavations were backfilled with sand and stone.   

Compliance Averaging for Lead and TPH 

Compliance averaging was applied at FTMM-64 in February 2018 to determine whether the 

current residential remedial goals for lead and extractable petroleum hydrocarbons (EPH) have 

been achieved at FTMM-64.  The previous TPH results are considered comparable to EPH results 

for decision making purposes based on NJDEP guidance (References 5 and 6). 

Consistent with NJDEP guidance (Reference 2), 0.25-acre functional areas were drawn for each 

chemical and each functional area was evaluated for two vertical zones: the surface zone (0 to 2 

feet below ground surface [bgs]) and the subsurface zone (greater than 2 feet bgs).  Compliance 

averaging was not applied to those chemicals with a maximum detected concentration that was 

less than the current RDCSRS within the functional area.  Compliance averaging for the remaining 

functional areas consisted of calculating the 95% upper confidence limit (UCL) if there were 

sufficient samples within the functional area.  If there were fewer than ten samples, compliance 

averaging was based on the arithmetic mean.  The compliance averaging methodology and 

supporting documentation are provided in Attachment C.  The average lead and TPH 

concentrations for each functional area were less than the respective RDCSRS (Table 1).   



Further, the compliance averaging results are also compliant with the New Jersey Administrative 
Code 5: 17 (Reference 7) which requires that arithmetic mean of lead: l ) in children 's bare soil 
play areas is less than 400 mg/kg; and 2) in all other bare soil areas is less than 1,200 mg/kg. The 
future land use is currently designated as low density residential (Reference 8). 

Conclusions 

1. Removal activities in 2010 adequately addressed soil contamination associated with the 
former fuel pipeline. 

2. The two sample results repo1ted in the RI/RA WP (Reference I) that exceeded the current 
NJDEP RDCSRSs do not require further action. This is consistent with NJDEP regulations 
as the compliance average results are less than the current RDCSRSs. 

3. No further action is warranted for soil or groundwater at FTMM-64. 

William R. Colvin PMP, CHMM, PG 

Fort Monmouth BRAC Environmental Coordinator 
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Attachment C-Compliance Averaging Methodology Applied at FTMM-64 
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- - New Jersey Department of Environmental Protection 

li Site Remediation Program 

~ , Report Certifications for RCRA GPRA 2020, CERCLA, and Federal Facility Sites 
~~ 

These certifications are to be used for reports submitted for RCRA GPRA 2020, CERCLA, and Federal Facility Sites. The 
Department has developed guidance for report certifications for RCRA GPRA 2020, CERCLA, and Federal Facility Sites 
under traditional oversight. The "Person Responsible for Conducting the Remediation Information and Certification" is 
required to be submitted with each report. For those sites that are required or opt to use a Licensed Site Remediation 
Professional (LSRP) the report must also be certified by the LSRP using the "Licensed Site Remediation Professional 
Information and Statement". For additional guidance regarding the requirement for LSRPs at RCRA GPRA 2020, CERCLA 
and Federal Facility Sites see http://www.nj.gov/dep/srp/srra/training/matrix/guick ref/rcra cercla fed facility sites.pdf. 

Document: 
• "FTMM-64-Ft Monmouth, NJ; Request for Concurrence in Army' s No Fu11her Action 

Determination" (6 June 2018) 

PERSON RESPONSIBLE FOR CONDUCTING THE REMEDIATION INFORMATION AND CERTIFICATION 

Full Legal Name of the Person Responsible for Conducting the Remediation: William R. Colvin 
Representative First Name: William Representative Last Name: Colvin 
Title: Fort Monmouth BRAG Environmental Coordinator (SEC) 
Phone Number: (732} 380-7064 Ext: Fax: 
Mailing Address: P.O. Box 148 
Cityrrown: Ocean~ort State: NJ Zip Code: 07757 
Email Address: william. r.colvin 18.civ@mail.mil 
This certification shall be signed by the person responsible for conducting the remediation who is submitting this notification 
in accordance with Administrative Requirements for the Remediation of Contaminated Sites rule at N.J.A.C. 7:26C-1 .5(a). 

I certify under penalty of law that I have personally examined and am familiar with the information submitted herein, 
including all attached documents, and that based on my inquiry of those individuals immediately responsible for obtaining 
the information, to the best of my knowledge, I believe that the submitted information is true, accurate and complete. I am 
aware that there are significant civil penalties for knowingly submitting false, inaccurate or incomplete information and that I 
am committing a crime of the fourth degree if I make a written false statement which I do not believe to be true. I am also 
aware that if I knowingly direct or authorize the violation of any statute, I am personally liable for the penalties. 

Signature: u)_~~ 
Date: 6 June 2018 

Name/Title: William R. Colvin, PMP, CHMM, PG 
BRAG Environmental Coordinator 

Completed form should be sent to: Mr. Ashish Joshi 
New Jersey Department of Environmental Protection 
Division of Remediation Management & Response 
Bureau of Northern Field Operations 
7 Ridgedale Avenue (2nd Floor) 
Cedar Knolls, New Jersey 07927-1112 



DEPARTMENT OF THE ARMY 

OFFICE OF ASSISTANT CHIEF OF STAFF FOR INSTALLATION MANAGEMENT 
U.S. ARMY FORT MONMOUTH 

P.O. 148 
OCEANPORT, NEW JERSEY 07757 

Mr. Ashish Joshi 
New Jersey Depaitment of Environmental Protection 
Division of Remediation Management & Response 
Bureau ofNorthern Field Operations 
7 Ridgedale A venue (2nd Floor) 
Cedar Knolls, NJ 07927-1112 

Subject: FTMM-64 - Fort Monmouth, NJ 

6 June 2018 

Request for Concurrence in Army's No Further Action Determination 
PI G000000032 

Dear Mr. Joshi: 

The Fort Monmouth Team has reviewed existing file information for FTMM-64 and prepared the 
attached memorandum for the Administrative Record. Based on the information presented in the 
memorandum, we request the Department's concunence in the Army's determination that no further 
action is warranted at FTMM-64. 

Thank you for reviewing this request. We look forward to the Department's concurrence and/or 
comments. Our technical Point of Contact is Kent Friesen at (732) 383-7201; 
k.ent.friesen@parsons.com. I can be reached at (732) 380-7064; william.r.colvinl 8.civ@mail.mil. 

Sincerely, 

tJ~eGtl---
William R. Colvin, PMP, CHMM, PG 
BRAC Environmental Coordinator 

Attached: Memorandum dated 6 June 2018, "Supplement to the Remedial Investigation Repo1i 
for Site 81 2, FTMM-64, Fort Monmouth, Oceanp01t, New Jersey." 

cc: Ashish Joshi, NJDEP (e-mail and 2 hard copies) 
William Colvin, BEC (e-mail and I hard copy) 
Joseph Pearson, Calibre (e-mail) 
James Moore, USACE (e-mail) 

Jim Kelly, USACE (e-mail) 
Cris Grill, Parsons (e-mail) 
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Figures 

Figure 1 – FTMM-64 Location 

Figure 2 - FTMM-64 Site Layout 

Figure 3 - FTMM-64 Sample Locations  
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Table 1

Summary of Compliance Averaging Results

FTMM-64

Fort Monmouth, New Jersey

Functional Area Acres
Number of 

Samples 
A

Functional Area 

Depth Interval

(feet bgs)

Maximum 

Detected 

Concentration

(mg/kg)

NJDEP 

RDCSRS

(mg/kg)

Compliance 

Averaging 

Result 
B

(mg/kg)

Lead FA A 0.25 2 0-2 32.9 400 32.9 C

Lead FA B 0.25 29 >2 601.75 400 150.2

TPH FA A 0.25 4 0-2 7,099.80 5,100 2,526 D

TPH FA B 0.25 21 >2 608.13 5,100 608.13 C

A
 – Does not include field duplicates.   Includes only in situ  soil samples (i.e., excludes excavated soil samples).

Does not include sample locations not analyzed for chemical of concern.
B
 –  95 percent upper confiddence limit (UCL) unless noted.  See Attachment C for ProUCL output.

C
  – Because maximum detected concentration was less than the RDCSRS, compliance averaging for this 

functional area was not necessary.
D
  – Too few detections were available to calculate a UCL.  Therefore, the arithmetic mean is presented.   See 

Attachment C for arithmetic mean calculation.

Value UCL achieves compliance with remedial goal

bgs - below ground surface

Notes:

Abbreviations:
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1. Versar, 2001.  Final Remedial Investigation Report and Remedial Action Workplan, Site 

812. June. 

2. NJDEP, 2002. NJDEP Letter to the Army Dated October 1, 2002, re: RAWP Approval 

and Permit-by-Rule Extension Site 812, Fort Monmouth Main Post, Tinton Falls, 

Monmouth County.  

3. NJDEP, 2017.  NJDEP Letter to Army Dated April 28, 2017, re: Remedial Action Type: 

Unrestricted Use, Scope of Remediation: Areas of Concern: Ground Water at FTMM-64, 

Monmouth County, SRP PI#G00000032, RFC000001.  
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EXECUTIVE SUMMARY 
 
Versar, Inc. (Versar) is supporting the United States (U.S.) Army Fort Monmouth (Fort 
Monmouth), Directorate of Public Works (DPW), Monmouth County, New Jersey by preparing  
a Remedial Investigation Report (RIR) and Remedial Action Workplan (RAW) for Site 812.  
Site 812 is the reported location and surrounding vicinity of a former gasoline station (designated 
as Site 812) that was identified as an area of potential environmental concern during an internal 
DPW review of historical aerial photographs and site records.  This report describes the results 
of site investigation (SI) and remedial investigation (RI) activities conducted to determine the 
potential environmental impacts (if any) from past operations conducted at Site 812. The 
RIR/RAW is based on work performed by Versar in the summer of 2000 and TECOM-Vinnell 
Services (TVS) in 1999 and 2000.   
 
Site 812 is located in the south-central portion of the Main Post of Fort Monmouth and 
encompasses approximately 2.75 acres.  Site 812 was not initially identified as a suspected 
hazardous waste site at Fort Monmouth in the Installation Assessment Report prepared in 1980 
by the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) (USATHAMA, 
1980).  This report identified sites with known or suspected waste materials and waste 
generating activities at the facility and formed a basis for environmental 
assessment/investigation at Fort Monmouth.   
 
Since specific historical information was not available regarding previous operations and 
conditions at Site 812, the aerial photograph historical and site record review was used to 
establish a basis for proposed environmental investigation efforts at Site 812.  The photograph 
and records review had identified a number of former structures and areas of potential concern 
including several areas of disturbed soil, a coal storage yard, railroad tracks of the Central New 
Jersey Railroad, and suggestions of a former gasoline station.   
 
An SI was initiated in September 1999 with the installation of soil borings B-1 through B-5 
utilizing a mobile GeoProbe® to evaluate the observed locations of previous site structures/areas 
of disturbance.  Soil and aqueous samples were collected from the boring locations and analyzed 
for volatile organic compounds (VOC), including methyl-tert butyl ether (MTBE), methyl-tert-
butyl alcohol (MTBA), and lead as potential contaminants of concern (COC) associated with the 
suggested gasoline station location.  Lead was detected in a soil sample collected from Boring B-
5 above the respective New Jersey Department of Environmental Protection (NJDEP) 
Residential Direct Contact Soil Cleanup Criteria (RDCSCC) and the aqueous sample collected 
from Boring B-5 detected VOC above respective NJDEP Ground Water Quality Criteria 
(GWQC).   An expanded SI was then conducted proximate to the Boring B-5 location on 9 
December 1999 and seven soil samples and one aqueous sample were collected and analyzed for 
VOC, semi-volatile compounds (SVOC), pesticides, polychlorinated biphenyls (PCBs), and 
Target Analyte List (TAL) metals.  In addition, the collected soil samples were also analyzed for 
Total Petroleum Hydrocarbons (TPHC).   VOC, SVOC, TPHC, pesticides, and metals were all 
detected in the soil samples, but not above the respective RDCSCC.  VOC, SVOC and metals 
were detected in the aqueous samples, with VOC and metals detected above the respective 
GWQC. 
 
An RI approach was then established based upon the NJDEP Technical Requirements for Site 
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Remediation (NJAC 7:26) that included the installation of additional soil borings.  The borings 
were located on an expanded sampling grid with 30-foot centers based on the findings of the SI, 
the historical aerial photograph and records review, and the presence of underground utilities to 
provide further delineation of the initially identified area as well as surrounding areas that now 
encompass principally parking lots.   
 
During the RI (December 10, 1999 through February 2000), soil borings at 162 locations were 
advanced in a phased approach by TVS utilizing a mobile GeoProbe®.   The collected soil 
samples were analyzed for VOC and TPHC.  No VOC were found in exceedence of the 
respective NJDEP RDCSCC.   However, in seven of the samples, concentrations of TPHC were 
detected above the 1,000 milligrams per kilogram (mg/Kg) or parts per million (ppm) criteria for 
Total VOC, but below the 10,000 ppm standard for Total Organic Compounds (TOC).  These 
samples ranged in depth from 1.5 feet (ft) to 5 ft below ground surface (bgs), and were randomly 
distributed among the borings.  No specific source area of contamination or potential COC were 
identified as a result of the soils investigation.  Because no specific VOC were identified in the 
soil samples, the TPHC detections are unimportant. 
 
During the RI investigation, 163 groundwater grab samples were also collected from the soil 
borings within the expanded sampling grid and submitted for VOC analysis.   Fifteen VOC were 
detected; ten were identified at concentrations above their respective NJDEP GWQC.  Based on 
the GeoProbe® groundwater investigation conducted during the SI and the RI, VOC 
contamination, and specifically the Boring B-5 location, was identified for further evaluation in 
the planned groundwater monitoring well program.  
 
To evaluate the groundwater conditions at Site 812, fourteen (14) groundwater monitoring wells 
designated as MW-1 through MW-14 were installed during April and May 2000.  The well 
locations were selected based on the results of the GeoProbe® soil and groundwater investigation 
and site history. Monitoring wells MW-1, MW-2 and MW-3 were installed as deep wells ranging 
in depth from 50 ft to 52 ft bgs.  Monitoring wells MW-4 through MW-14 were then installed as 
shallow wells ranging in depth from 7 ft to 19 ft bgs.  MW-1 and MW-4 (one deep and one 
shallow well) were placed in close proximity to Boring Location B-5.  Two rounds of 
groundwater samples (May and June 2000) were collected from the fourteen monitoring wells 
and analyzed for VOC, SVOC, pesticides/PCB, and metals.  Slug tests were also performed on 
several of the wells to determine the characteristics of the shallow groundwater beneath Site 812. 
In summary, no PCB/pesticides or SVOC were detected above the respective NJDEP GWQC.  
However, 13 metals were detected above respective GQWC and VOC were detected above 
respective GWQC at the three distinct locations.  Eight VOC (benzene, 1,1-dichloroethene, cis- 
and trans-1,2-dichloroethene, 1,1,1-trichloroethane, tetrachloroethene, trichloroethene, and vinyl 
chloride) were detected above the respective GWQC in well MW-4 and concentrations of 1,1,1-
trichloroethane were detected in wells MW-5 and MW-7 exceeding the respective GWQC.  
Eight VOC were then identified as COC at Site 812: 1,1-dichloroethene, benzene, cis-1,2-
dichloroethene, tetrachloroethene, trans-1,2-dichloroethene, trichloroethene, vinyl chloride (VC), 
and 1,1, 1-trichloroethane. 
 
Based on the results of the RI, three (3) areas of concern at Site 812 were evident.  The first area 
(Area 1), and the area of most concern, is proximate to monitoring wells MW-1, MW-4 and 
Boring B-5, and encompasses approximately 1,400 square ft (sq ft).  To a lesser degree of 
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concern is Area 2, which is proximate to monitoring well MW-5 and Boring B-8, encompassing 
approximately 875 sq ft.  Area 3, which is proximate to monitoring well MW-7, encompasses 
approximately 500 sq ft.   Although these areas all have contaminants in groundwater that 
exceed the NJDEP GWQC, only Area 1 significantly exceeds the standards (by several orders of 
magnitude).  Additionally, based on the soil and groundwater data, it is apparent that the Area 1 
COC plume (1,2-dichloroethene) is isolated and unrelated to the COC plume 
(1,1,1-trichloroethane) present in Areas 2 and 3.  
 
The extent of Area 1 contamination is likely confined to a small area in the upper 5 to 10 ft of 
soil and groundwater.  A groundwater sample collected below this area (MW-1) had no 
detectable concentrations of chlorinated organic compounds.  The lateral extent of contamination 
is also minimal since soil borings on the periphery of Area 1 (less than 20 ft from the area 
inclusive of  borings B-42, B-44, B-46, B-59) are not impacted.   
 
Monitoring wells MW-5 and MW-7 (Areas 2 and 3) have each been impacted by the same 
contaminant (1,1,1-trichloroethane), potentially the result of the same source material.  Through 
natural degradation or dilution, the low-level contamination in these areas is predicted to quickly 
degrade to concentrations below New Jersey GWQC.  Based on the results of borings proximate 
to MW-5 and MW-7, it is unlikely that the extent of contamination extends significantly beyond 
the actual sampling locations of MW-5 and MW-7.   
 
The results of the groundwater monitoring program show that VOC concentrations have 
decreased over time and have not migrated off-site.  The fact that there is no increase in 
concentrations of the contaminants detected above the GWQC with time indicates that no new 
sources of contamination have impacted the plume.  It should be noted that groundwater is the 
only apparent media that has been impacted. Soils appear relatively clean suggesting a small 
source area of contamination. 
 
A search of the comprehensive well database maintained by the NJDEP’s Well Permitting and 
Regulations Section of the Bureau of Water Allocation, performed as part of the RIR/RAW, did 
not identify public supply, public non-community, or non-public [supply] wells within one mile 
of Site 812.  Further, there are no domestic, irrigation, industrial, or supply wells existing within 
the boundaries of Site 812.  Since no groundwater use is occurring or is anticipated to occur, the 
groundwater beneath Site 812 was not considered a groundwater use area.   
 
The necessity of treatment of soil and/or groundwater at the three identified locations is arguable 
based on the low contaminant concentrations.  However, in a proactive effort to augment the 
natural attenuation/contaminant degradation process, Fort Monmouth is proposing to implement 
a remedial action for the groundwater at Site 812.  The focus of potential remedial alternatives 
will target MW-4 (Area 1) and the potential migration of COC to the north, i.e., in the direction 
of groundwater flow.  
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The following remedial action objectives were established for Site 812: 
 

• Groundwater monitoring should be continued to demonstrate contaminant degradation 
due to ongoing natural attenuation. 

• The natural attenuation occurring at the Site should be evaluated against the 
implementation of potentially applicable remedial technologies to enhance/accelerate the 
natural remediation process and/or more directly mitigate the residual levels of VOC. 

 
The following remedial action alternatives/in-situ technologies were evaluated within the RAW:  
Chemical treatment – Hydrogen Release Compound (HRC); Fenton Reagents; bioremediation; 
and Monitored Natural Attenuation. 
 
The DPW proposes to implement HRC injection at the three established “hot spot” areas to 
directly enhance/accelerate the naturally occurring in-situ anaerobic bioremediation at Site 812 
and retard the generation and extent of vinyl chloride (VC) migration in the groundwater, a 
natural degradation product of the chlorinate organics.  HRC will be injected at 57 locations to a 
depth of 4-8 ft bgs in treatment grids centered on the three monitoring wells (MW-4, MW-5, and 
MW-7).  By reducing the source of contaminants, the volume and migration of generated 
degradation products, specifically VC, will also be reduced.  In addition, to maintain subsurface 
anaerobic conditions within the treatment area, an upgradient injection of HRC will be 
performed approximately 30 days following the initial HRC application.  Quarterly groundwater 
monitoring of MW-01 through MW-08 and MW-12 through MW-14 will be continued following 
the initial HRC injection.  Furthermore, one or more additional downgradient monitoring wells 
will be located near Husky Brook and incorporated into the groundwater sampling program to 
monitor performance of the remedial action and retardation of the COC.  The monitoring wells 
will be sampled for VOC+15 and TAL metals.  Based on the results of the soil investigations, no 
additional soil sampling is proposed. 
 
Twelve months after the initial HRC injection, the results and findings of the Remedial Action 
will be reviewed and four potential follow-on scenarios evaluated: 
 

1. No Further Action may be proposed; 
2. Further source area treatment i.e., a second HRC injection, may be performed; 
3. If the Class III-A aquifer designation is applicable, establishment of Alternate 

groundwater quality criteria may need to be developed; and/or  
4. If it is determined that the Class II GWQC are applicable, establishment of a 

Classification Exception Area (CEA) may be proposed. 
 
Site 812 exists within the boundary of Fort Monmouth, and as such, is a Federal facility with 
controlled access.  The DPW will continue to maintain a groundwater use restriction within the 
impacted area.  The DPW is the lead agency for all land use issues at Fort Monmouth.  The 
Installation Master Plan resides in the Engineering Services and Planning Division of the DPW.  
There are no additional institutional controls proposed as part of this Remedial Action.  By 
submittal of this Report, Fort Monmouth is requesting written approval for the proposed 
remedial action at Site 812, and for Permit-by-Rule approval for the proposed HRC application 
in the three “hot spot” areas of the site and discharge to groundwater.   

  June 2001 vii 



FINAL Site 812 
 Remedial Investigation Report & Remedial Action Workplan 

Fort Monmouth, New Jersey  
 

SECTION 1.0 
INTRODUCTION 
 
1.1 OVERVIEW 
 
VERSAR, Inc. (Versar) has been contracted by the United States (U.S.) Army Fort Monmouth 
(Fort Monmouth), Directorate of Public Works (DPW), Fort Monmouth, New Jersey to prepare a 
Remedial Investigation Report (RIR) and Remedial Action Workplan (RAW) for Site 812, based 
on work performed by Versar in the summer of 2000 and TECOM-Vinnell Services (TVS) in the 
Fall of 1999 through February 2000.   
 
This report describes the results of site investigation (SI) and remedial investigation (RI) 
activities conducted at the reported location of a former gasoline station and surrounding vicinity 
(designated as Site 812) to determine the potential environmental impacts (if any) from past 
operations conducted at the site. Site 812 is located on the south-central portion of the Main Post 
of Fort Monmouth.  Site 812 was identified as an area of potential environmental concern during 
an internal DPW review of historical aerial photographs and site records.  This report has been 
prepared in partial fulfillment of Contract No. DACA 51-00-D-004, Delivery Order No. 0005.   
 
1.2 SITE DESCRIPTION 
 
Fort Monmouth is located in the central-eastern portion of New Jersey in Monmouth County, 
approximately 45 miles south of New York City and 70 miles northeast of Philadelphia (Figure 
1).  In addition to the Main Post, the installation includes two subposts, the Charles Wood Area 
and the Evans Area.  The Main Post encompasses approximately 630 acres and is generally 
bounded by State Highway 35, Parkers Creek, Lafetra Creek, the New Jersey Transit Railroad, 
and a residential area to the south.  The post was established in 1918 during World War I (WW 
I) as an Army Signal Corps training center.  The Main Post currently provides administrative, 
training, and housing support functions, as well as providing many of the community facilities 
for Fort Monmouth.  The primary mission of Fort Monmouth is to provide command, 
administrative, and logistical support for Headquarters, U.S. Army Communications and 
Electronics Command (CECOM).  CECOM is a major subordinate command of the U.S. Army 
Materiel Command (AMC) and is the host tenant at Fort Monmouth. 
 
Site 812 is located in the south-central portion of the Main Post near the Main Street entrance to 
Fort Monmouth and encompasses approximately 2.75 acres.  Site 812 is bordered by Murphy 
Drive to the east and south and to the northwest by an access road and Building 1000 (the Post 
Exchange or PX) and Building 1001 (the Four Seasons Store).  “Building” 812, the Army 
Community Service Center and associated parking areas currently occupy the area defined as 
Site 812.  Appendix A contains photographs of Site 812.   
 
Specific historical information is not available regarding previous operations and conditions at 
Site 812.  Reportedly, Site 812 is the former location of a gasoline station with underground fuel 
storage.  Site 812 was not identified as a suspected hazardous waste site at Fort Monmouth in the 
Installation Assessment Report prepared in 1980 by the U.S. Army Toxic and Hazardous 
Materials Agency (USATHAMA) (USATHAMA, 1980).  This report identified sites with 
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known or suspected waste materials at the Fort Monmouth facility.  Furthermore, Site 812 was 
not identified or addressed in the Site Investigation (SI) Report prepared by Roy F. Weston, Inc. 
(WESTON) for the Main Post and Charles Wood Areas of Fort Monmouth (WESTON, 1995).  
As previously discussed, Site 812 was identified as an area of potential environmental concern 
during an internal DPW review of historical aerial photographs and site records.   
 
1.3 REPORT ORGANIZATION 
 
This report has been prepared in accordance with the New Jersey Department of Environmental 
Protection (NJDEP) Technical Requirements for Site Remediation (New Jersey Administrative Code 
(NJAC) Chapter 7:26E et seq.)  The report is presented as follows: 
 
Section 1 – Introduction  
Section 2 – Technical Overview  
Section 3 – Remedial Investigation Report 
Section 4 – Remedial Action Workplan. 
Section 5 – References 
 
The Tables and Figures to this Report are located following the body of the text.  Appendices to 
this report contain copies of Fort Monmouth Standard Operating Procedures (SOPs) used in 
performing the RI activities, copies of boring and monitoring well logs installed at Site 812, the 
evaluation of slug tests performed at selected wells, the results of a sensitive receptor survey and 
well search, and the Analytical Data Packages for the laboratory analyses conducted in support 
of the RI.
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SECTION 2.0 
TECHNICAL OVERVIEW 

 
 
2.1 HISTORIC INFORMATION 
 
Reportedly, Site 812 is the former location of a gasoline station with underground fuel storage.  
Site 812 was not initially identified as a suspected hazardous waste site in the Installation 
Assessment Report prepared for Fort Monmouth in 1980 by USATHAMA (USATHAMA, 
1980).  This report identified sites with known or suspected waste materials and waste 
generating activities at the facility and formed a basis for environmental 
assessment/investigation at Fort Monmouth.  Site 812 was also not identified or addressed in the 
SI Report prepared for the Main Post and Charles Wood Areas of Fort Monmouth (WESTON, 
1995).  To establish a basis for proposed environmental investigation efforts at Site 812, a 
review was conducted of historical aerial photographs and site records.  Appendix A contains 
annotated copies of two historical photographs of areas encompassing Site 812.  The photograph 
and records review identified a number of former structures and areas of potential concern 
including several areas of disturbed soil, a coal storage yard, railroad tracks of the Central New 
Jersey Railroad, and suggestions of a former gasoline station.  A more detailed review of historic 
aerial photographs of Fort Monmouth and the area encompassed by Site 812 (now principally 
parking areas) was then conducted in support of the RIR.  A summary of this historical aerial 
photograph and records review is presented below.  
 
2.1.1 Historical Aerial Photograph Review   
 
Eight aerial photographs were obtained and reviewed at the NJDEP archives in Trenton, New 
Jersey to evaluate historic information relative to environmental conditions at Site 812.  The 
following years were reviewed: 1940, 1947, 1951, 1951 1957, 1961, 1971, and 1987.  The scales 
of the photographs depicting Site 812 during the years 1940 through 1971were approximately 
one inch equal to 16,000 ft.  The photograph depicting Site 812 circa 1987 was reviewed at a 
scale of one inch equal to 400 ft.  Figure 2a is a representation of the findings of the historical 
aerial photograph review. 
 
None of the present day structures appeared in the earliest photograph review (i.e., 1940).  The 
entire site was vegetated and appeared undisturbed with the exception of a lineation (i.e., outline 
of an image) that ran in a north-south direction, possibly intersecting the location of the present 
day footprint of Building 812.  This lineation appears as either an access road or perhaps a small 
drainage swale.  However, based on the scale of the photograph, it was difficult to differentiate. 
 
By 1947, Building 812 had been constructed and appeared in its present day configuration.  No 
other buildings existed on the site at that time.  The lineation observed in the 1940 photograph 
was not observed, suggesting possible backfilling of a swale or drainage easement proximate to 
Building 812.  Building 812 remained in its present day configuration in the 1951 aerial photo.  
A second structure was present approximately 120 ft west of Building 812.  Just to the southeast 
of this building was a concrete pad or similar structure with some type of surface structure.  The 

  June 2001 3 



FINAL Site 812 
 Remedial Investigation Report & Remedial Action Workplan 

Fort Monmouth, New Jersey  
 

purpose of this structure could not be determined because of the scale of the photograph.  The 
1954 photograph was unchanged. 
 
The structure west of Building 812 (the rectangular building) had a new addition attached to the 
east side of the building in the 1957 photograph.  The concrete pad southeast of this structure 
identified on the 1951 photograph had disappeared.  By 1961, the addition on the east side of the 
building was gone, but two large objects (each about twice the size of a car) are evident west of 
Building 812.  The 1971 photo showed that all the structures, with the exception of Building 
812, were gone.  Disturbed soil was evident in the area of the former rectangular building west 
of Building 812.  Paving was evident around most of the site.  Between 1971 and 1987, site 
improvements continued, and the site appeared as it does today.  No significant differences were 
observed. 
 
2.1.2 Previous Site Reports 
 
A previous report regarding Building 812 entitled, Underground Storage Tank Closure and Site 
Investigation Report – Building 812, prepared by SMC Environmental Services Group (SMC, a 
wholly-owned subsidiary of Versar) (SMC, 1998) was identified and reviewed.  This document 
reported that on April 27, 1998, a fiberglass underground storage tank (UST) located on the east 
side of Building 812 (see Figure 2) was closed by removal in accordance with NJDEP UST 
closure procedures.  The NJDEP Registration No. 0081533-133 for this UST identified a 2,000-
gallon capacity No. 2 fuel oil tank. 
 
The post-excavation soil sampling results did not identify contaminated soils with Total 
Petroleum Hydrocarbon (TPHC), VOC, or SVOC concentrations exceeding the various NJDEP 
criteria at the former location of the UST or associated piping.  No further action was proposed 
regarding the UST closure and site assessment and a Closure Approval Letter, dated 24 February 
2000 was received from the NJDEP.  There is no perceived or implied association between the 
locations of this UST and the environmental conditions at Site 812 addressed within this report.   
 
2.2 PHYSICAL SETTING  
 
The following is a description of the geological/hydrogeological setting of the area surrounding 
Site 812.  Included is a description of the regional geology of the area surrounding Fort 
Monmouth, as well as descriptions of the local geology and hydrogeology of the Main Post area. 
A geological map of New Jersey is provided as Figure 3. 
 
2.2.1 Geology 
 
Regional Geology and Local Geology 
 
Monmouth County lies within the New Jersey Section of the Atlantic Coastal Plain 
physiographic province.  The M-12 Restoration site is located in what is referred to as the Outer 
Coastal Plain subprovince, or the Outer Lowlands.  The geologic map of New Jersey is provided 
as Figure (3). 
In general, New Jersey Coastal Plain formations consist of a seaward-dipping wedge of 
unconsolidated deposits of clay, silt, sand and gravel.  These formations typically strike 
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northeast-southwest with a dip ranging from 10 to 60 feet (ft) per mile and are deposited on 
Precambrian and lower Paleozoic rocks (Zapecza, 1989).  These sediments, predominantly 
derived from deltaic, shallow marine, and continental shelf environments, date from Cretaceous 
through the Quaternary Periods.  The mineralogy ranges from quartz to glauconite. 
 
The formations record several major transgressive/regressive cycles and contain units, which are 
generally thicker to the southeast and reflect a deeper water environment.  More than 20 regional 
geologic units are present within the sediments of the Coastal Plain.  The individual thicknesses 
for these units varies greatly (i.e., from several ft to several hundred ft).  The Coastal Plain 
deposits thicken to the southeast from the Fall Line (i.e., a boundary zone between older, 
resistant rocks and younger, softer plain sediments) to greater than 6,500 ft in Cape May County 
(Brown and Zapecza, 1990). 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous-age Red Bank Sand and 
Tinton Sand, and the Tertiary-age Hornerstown Sand crop out at the Main Post area.  The Red 
Bank Sand conformably overlies the Navesink Formation and dips to the southeast at 35 ft per 
mile.  The upper member (Shrewsbury) of the Red Bank Sand is a yellowish-gray to reddish 
brown clayey, medium-to-coarse-grained sand that contains abundant rock fragments, minor 
mica and glauconite.  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite.  The Navesink Formation, which crops 
out approximately four miles northwest of the Main Post, is a dark grayish-black clayey 
glauconitic sand which conformably overlies the Mount Laurel Sand.   
 
The Tinton Sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic-quartz and glauconite-sand to a glauconitic-coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive 
to grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper 
part of the unit.  The upper part of the Tinton is often highly oxidized and iron oxide encrusted 
(Minard, 1969).   
 
The Hornerstown Sand unconformably overlies the Red Bank Sand and dips to the southeast at 
50 to 60 feet per mile.  The Hornerstown Sand consists of a dark green clayey glauconitic sand. 
 
The Tertiary-age Kirkwood and Vincentown Formations crop out approximately two miles south 
of the Main Post.  The Vincentown Formation contains a lower member which is a greenish-gray 
glauconitic sand and an upper member which ranges from sand to clayey limestone.  The 
Kirkwood Formation consists of alternating layers of sand and clay.  The Vincentown and 
Kirkwood Formations dip to the southeast at approximately 20 and 27 feet per mile, respectively 
(Jablonski, 1968).   
 
The geologic formations that outcrop at the Fort Monmouth Army Base (the Tinton and Red 
Bank Sands, and the Hornerstown Formation), along with the Navesink Formation are part of the 
Composite Confining Unit that overlies the Wenonah-Mount Laurel Aquifer (Zapecza, 1990).  A 
cross section of the New Jersey Coastal plain that shows these formations is presented in Figure 
(4). 
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2.2.2 Soils  
 
According to the U.S. Department of Agriculture (USDA), Soil Conservation Service, 
Monmouth County Soil Survey, the majority of the Main Post is covered by urban land.  The soil 
survey describes urban land as areas where concrete, asphalt, buildings, shopping centers, 
airports, or other impervious surfaces cover 80 percent or more of the surface.  In addition, the 
survey indicates that the natural subsurface soils have largely been replaced with artificial or 
foreign fill materials (developed land with disturbed soils).  The following soil series and 
classification units are mapped in the Main Post area: 
 

• DoB  Downer sandy loam (with 2 to 5 percent slopes); 
• FrB  Freehold sandy loam (with 2 to 5 percent slopes); 
• FUB Freehold sandy loam/urban land complex (with 0 to 10 percent slopes); 
• HV Humaquepts, frequently flooded; 
• KvA Kresson loam (with 0 to 5 percent slopes); 
• UA Udorthents, smoothed; and 
• UD Udorthents – urban land complex (with 0 to 3 percent slopes). 

 
The Downer series soils are well-drained soils that are found on uplands and terraces.  The soils 
are formed in acid, silty coastal plain sediments.  The Freehold soils are also well drained and 
are formed in acid, loamy, coastal plain sediments that, by volume, are 1 to 10 percent glauconite 
and are found on uplands.  The Humaquepts soils are somewhat poorly- to very poorly- drained 
soils that are formed in stratified, sandy, or loamy sediments of fluvial origins.  The Humaquepts 
soils are located on the floodplain and are subject to flooding several times each year.  The 
Kresson loam is a nearly level to gently sloping soil and is somewhat poorly drained.  The soil is 
found on low divides and in depressions.  The Udorthents soils have been altered by excavation 
or filling activities.  In filled areas, these soils consist of loamy material that is more than 20 
inches thick.  The filled areas include floodplain, tidal marshes, and areas with moderately, well 
drained to very poorly drained soils.  Some Udorthent soils contain concrete, asphalt, metal, and 
glass. 
 
Boring and monitoring well logs (Appendix C) installed at Site 812 describe the soils to consist 
of earthen cover underlain by fill material.  The fill material consists of debris mixed with 
organic material and silty clayey sandy soil.  The fill is underlain by natural soil consisting of 
low permeability silty, clayey sand.   
 
2.2.3 Hydrogeology 
 
Regional Hydrogeology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region (Meisler 
et al., 1988).  This groundwater region is underlain by undeformed, unconsolidated to semi-
consolidated sedimentary deposits.  The chemistry of the water near the surface is variable with 
low dissolved solids and high iron concentrations.  The water chemistry in areas underlain by 
glauconitic sediments (such as Red Bank, Tinton, and Hornerstown Sands) is dominated by 
calcium, magnesium, manganese, aluminum and iron.  The sediments in the area of Fort 
Monmouth were deposited in fluvial-deltaic to near shore environments.   
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The water table aquifer in the Main Post area is identified as part of the “composite confining 
units,” or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  These 
geologic formations form a “Composite Confining Bed” for the Wenonah Mount Laurel Aquifer 
(Zapecza, 1984). 
 
Wells installed in the Red Bank and Tinton Sands produce 2 to 25 gallons per minute (gpm) 
(Jablonski, 1968).  Groundwater is typically encountered at the Main Post and in the surrounding 
areas at shallow depths below ground surface (2 to 9 ft bgs).  Water in the surficial aquifer flows 
east toward the Atlantic Ocean. 
 
Local Hydrogeology 
 
Boring and monitoring well logs (Appendix C) installed at Site 812 describe the soils to consist 
of earthen cover underlain by fill material.  The fill material consists of debris mixed with 
organic material and silty clayey sandy soil.  The fill is underlain by natural soil consisting of 
low permeability silty, clayey sand.   
 
Shallow groundwater is locally influenced within the Main Post area by the following factors: 

Tidal influence (based on proximity to the Atlantic Ocean, rivers, and tributaries) • 
• 
• 
• 
• 

Topography 
Nature of the fill material within the Main Post area  
Presence of clay and silt lenses in the natural overburden deposits 
Local groundwater recharge areas (i.e., streams, lakes) 

 
Due to the fluvial nature of the overburden deposits (i.e., sand and clay lenses), shallow 
groundwater flow direction is best determined on a case-by-case basis.  Based on groundwater 
depth measurements in the monitoring wells at Site 812, the groundwater flow near Site 812 was 
determined to be to the north. 
 
Aquifer Classification 
 
A review of the NJDEP Groundwater Quality Standards (NJAC 7:9-6), January 7, 1993, 
indicates that the site is underlain by a Class III-A aquifer.  The primary designated use for Class 
III-A groundwater is the release or transmittal of groundwater to adjacent classification areas and 
surface water, as relevant.  Secondary designated uses in Class III-A include any reasonable 
uses.  For an area to be classified as a Class III-A aquifer, the groundwater must meet the 
following characteristics: 
 

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

• 

• The average thickness of a Class III-A area must be at least 50 feet 
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• Typical hydraulic conductivity of a Class II-A aquifer is approximately 0.1 ft/day or less 
• The areal extent defined as Class III-A must be at least 100 acres. 

 
The shallow aquifer at Fort Monmouth meets each of the four criteria listed above.  These 
criteria are discussed below: 
 

As presented in Figure (5), Fort Monmouth is located within the outcrop area of the 
“Navesink-Hornerstown Confining Unit.”  The Navesink and Hornerstown Formations 
are part of the Composite Confining Unit (Martin, 1998), which also includes the Red 
Bank Sand, Tinton Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation. 

• 

• 

• 

• 

Figure (5) also illustrates the thickness of the Hornerstown-Navesink Confining Unit, 
which in the vicinity of Fort Monmouth, is approximately 125 feet. 
Published hydraulic conductivities (Martin, 1998) for the Navesink-Hornerstown 
Confining Unit yield a geometric mean of 0.12 feet per day, which is consistent with an 
aquitard. 
The area of Fort Monmouth is greater than 100 acres. 

 
Therefore, based on regulatory criteria, published geologic information, and as site-specific 
conditions, Site 812 is underlain by a Class III-A aquifer (i.e., an aquitard). 
 
2.2.4 Topography 
 
Over the last 80 years, the natural topography of Fort Monmouth has been altered by excavation 
and filling activities by the military.  The land surface at the Main Post is relatively flat and 
ranges in elevation from 4 ft above mean sea level (msl) in the east at Oceanport Creek to 32 ft 
above msl at the western end of the post, near Highway 35.  According to the U.S. Geological 
Survey (USGS) topographic map (USGS, 1981), and site-specific elevation data from the 
monitoring wells and soil boring program, land surface elevation near Site 812 is approximately 
+15 to +22 ft above msl.   
 
2.2.5 Surface Water and Wetlands  
 
Surface water runoff from the western portion of the Main Post flows into the Lafetra Creek to 
the north or into Mill Creek to the south.  The USGS topographic map of the area (Figure 1) 
identifies Lafetra Creek as Parkers Creek Branch and Mill Creek as Wampum.  Both Mill and 
Lafetra Creeks originate off-post.  Mill Creek flows along the southern boundary of the Main 
Post, turning north just past the Auto Craft Shop.  Mill Creek is channelized and flows past 
several landfills.  Lafetra Creek forms the northern boundary of the Main Post and joins Mill 
Creek to form Parkers Creek.  Parkers Creek flows eastward along the northern property 
boundary and joins Oceanport Creek east of the post.  Most of Parkers Creek, Lafetra Creek, and 
Mill Creek are tidally influenced. 
 
The U.S. Fish and Wildlife Service (FWS) National Wetland Inventory, Long Branch quadrangle 
maps indicate the presence of wetlands at the Main Post.  Parkers and Oceanport Creeks are 
classified as estuarine intertidal aquatic beds.  The area of Parkers Creek and the part of 
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Oceanport Creek/Husky Brook are classified as estuarine intertidal emergent wetlands.  Lafetra 
Creek and Mill Creek are classified as riverine lower perennial open water/unknown bottom.  
 
No surface water bodies (i.e., creeks, ponds, wetlands, etc.) traverse Site 812.  
 
2.3 SITE INVESTIGATION SUMMARY 
 
2.3.1 Reliability and Quality of Laboratory Analytical Data 
 
All soil and water samples were analyzed at the Fort Monmouth Environmental Laboratory, a 
New Jersey certified laboratory (Certification No. 13461).  Data validation indicates that 
analytical data is of acceptable quality and reliability.  The data reports indicate that the 
appropriate analytical methods were used, holding times were not exceeded, and duplicate and 
blank analyses showed good reproducibility.  The method detection limits achieved by the 
laboratory for the various analytes are below regulatory criteria.  Based on this quality assurance 
review, all data has been validated and can be considered reliable. 
 
2.3.2 Contamination Summary 
 
The initial historical photograph and records review had identified a number of former structures 
and areas of potential concern including several areas of disturbed soil, a coal storage yard, 
railroad tracks, and suggestions of a former gasoline station.  Evidence of several former 
structures and areas of disturbance were also identified during the historical aerial review 
conducted as part of this RIR. 
 
At Site 812, the areas of concern appear to be the soils and underlying groundwater.  Potential 
COC are those that are associated with the suggested gasoline station (VOC and metals).  This 
background data formed the basis for the environmental investigation program at Site 812. 

 
2.3.3 Significant Events/Seasonal Variation 
 
There were no significant events that influenced sampling procedures during the SI and the RI.  
The analytical results show no discernable seasonal variation.  It should be noted that although 
tidal influences are evident in the tributaries near Site 812, it is unlikely that significant tidal 
effects exist in site-specific groundwater elevations. 
 
2.4 TREATABILITY, BENCH-SCALE AND PILOT-SCALE STUDIES 
 
There were no treatability, bench-scale, or pilot-scale studies done in support of the RI for Site 
812.  However, hydraulic conductivity tests were conducted to assist in the evaluation of 
potential remedial technologies/alternatives. 
 
2.5 DEVELOPMENT OF PERMIT LIMITATIONS 
 
Data has not been collected, to date, to develop permit limitations in support of proposed 
remedial actions for Site 812. 
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2.6 ECOLOGICAL ASSESSMENT SUMMARY 
 
No streams, ponds, or other surface water habitats exist within the boundaries of the Site 812 
area.  In addition, based on the extent of the contamination discussed in this Report, it is unlikely 
that any contamination has migrated, or will migrate, beyond the boundaries of Site 812.  
Ecological assessments were not done as part of the RI of Site 812.  
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SECTION 3.0 
REMEDIAL INVESTIGATION REPORT 
 
3.1 INVESTIGATION APPROACH  
 
Environmental investigations were implemented at Site 812 to determine the potential impacts 
(if any) from past operations conducted in and around Site 812, and if identified, to delineate the 
extent of soil and groundwater contamination and determine the need for further action.  An SI 
was initiated at Site 812 in September 1999 with the installation of soil borings utilizing a mobile 
GeoProbe® to evaluate the locations of previous site structures/areas of disturbance identified 
during the historical aerial photograph and records review.  Soil and groundwater grab samples 
were collected from the boring locations and analyzed for VOC, including methyl-tert butyl 
ether (MTBE) and methyl-tert-butyl alcohol (MTBA), and lead as potential COC associated with 
the suggested gasoline station location.  An expanded SI was then conducted on at the Boring B-
5 location on 9 December 1999 and additional soil and aqueous samples were collected and 
analyzed for an expanded list of parameters, including TPHC (soils only), VOC, SVOC, PCB, 
and Target Analyte List (TAL) metals.   
 
An RI approach was then established based upon the findings of the SI and the NJDEP Technical 
Requirements for Site Remediation (NJAC 7:26) that encompassed the installation of additional 
soil borings within an expanded sampling grid utilizing a refined list of analytical parameters.  
The borings were located on 30 ft centers based on the findings of the SI, the historical aerial 
photograph and records review, and the presence of underground utilities to provide further 
delineation of the initially identified area as well as surrounding areas that now encompassed 
principally parking lots.  The intent of the sampling was to obtain a complete soil column from 
0-6 inches bgs to the observed water table.  A 4-ft split-spoon soil sample was obtained and 
screened visually and by using a photoionization detector (PID)/flame-ionization detector (FID). 
 If contamination was observed or detected by field instrumentation, a sample was collected.  If 
nothing was visually observed or detected by field screening, a sample was obtained just above 
the water table.  Groundwater monitoring wells were then located based upon the findings of the 
GeoProbe® investigation and installed and sampled in May and June 2000.  Slug tests were 
performed on several of the wells to determine the characteristics of the shallow groundwater 
beneath Site 812.  
 
The RI activities at Site 812 were managed by the DPW and performed by TVS and Versar.  The 
RI was initiated on 10 December 1999 and field work continued through June 2000.  All 
analyses were performed and reported by the Fort Monmouth Environmental Laboratory, a 
NJDEP-certified testing laboratory (Certification No. 13461).  All sampling was performed in 
accordance with the methods described in the NJDEP Field Sampling Procedures Manual.  
Sampling frequency and parameters analyzed complied with the NJDEP Technical Requirements 
for Site Remediation.  Fort Monmouth SOPs for the performance of GeoProbe® investigations 
and groundwater sampling are provided in Appendix B.    
 
Analytical results were first compared to the respective method detection limit (MDL) and the 
Maximum Background Concentrations (MBC) established for the Main Post at Fort Monmouth 
(where applicable and appropriate).  Analytical results that exceeded the MDL and the MBC 
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(where applicable and appropriate) were then compared to the respective NJDEP criteria. 
 
3.2 SITE AND REMEDIAL INVESTIGATION ACTIVITIES 
 
3.2.1 GeoProbe® Investigation  
 
During the RI, soil borings at 162 locations were advanced in a phased approach by TVS 
utilizing a mobile GeoProbe®.   The collected soil samples were analyzed for VOC and TPHC.  
Between December 10, 1999 and February 2000, one hundred sixty three (163) soil borings were 
advanced by TVS utilizing a mobile GeoProbe®.  The locations of the soil borings are presented 
on Figure 4 and are designated as B-0, B-1 through B-162 (excluding B-83 and B-158), B-1A 
through B-5A, and 161A.(1)  Drilling locations were chosen based on the findings of the 
historical aerial photograph review and underground utilities.  Retained soil samples were 
visually classified at the time of the drilling program.  Changes in the soil strata, such as color, 
consistency, texture, and grain-size were recorded with depth.  Boring logs from the GeoProbe® 
investigation are presented in Appendix C.  In addition, groundwater samples (referred to as 
aqueous samples on the tables and figures) were collected as grab samples from the GeoProbe®  
borings and submitted for analysis.  
 
The findings of the GeoProbe® soils and groundwater investigation are summarized below. 
 
3.2.1.1 Soils 
  
An SI was initiated in September 1999 with the installation of soil borings B-1 through B-5 
utilizing a mobile GeoProbe® to evaluate the observed locations of previous site structures/areas 
of disturbance.  These five borings were positioned to evaluate the locations of previous site 
structures/unknown objects identified during the review of historical aerial photographs (see 
Figure 2a).  Six soils samples were collected from the five borings and analyzed for VOC, 
including methyl-tert butyl ether (MTBE) and methyl-tert-butyl alcohol (MTBA), and lead 
representing the potential contaminants associated with a former gasoline station (i.e., leaded 
gasoline).  Two VOC were detected, and only at Boring B-5, cis-1,2-dichloroethene at 3.7 m/Kg 
and tetrachloroethene (PCE) at 0.47 mg/Kg.  The two detections were below the respective 
RDCSCC of 79 mg/Kg for cis-1,2-dichloroethene and 4 mg/Kg for PCE.  Lead was detected at 
Boring B-2 at 5.47 mg/Kg, at Boring B-4 at 5.66 mg/Kg, and at Boring B-5 at 601.75 mg/Kg.  
The detection at Boring B-5 exceeded the RDCSCC for lead of 400 mg/Kg, but this single 
exceedance is less than one order of magnitude greater than the RDCSCC.  The sampling depths 
and analytical results for analytes with detections above the respective analytical MDL are 
presented in Table 1.  The analytical results for each sample detected above the respective 
RDCSCC have then been bolded in Table 1. The analytical data packages are provided in 
Appendix G (under separate cover). 
 
An expanded SI was then conducted at the Boring B-5 location on 9 December 1999 to more 
completely evaluate soil conditions at this location by depth.  Seven additional soil samples were 
collected from the following sample depths: 0-0.5 ft, 1–1.5 ft, 2-2.5 ft, 3-3.5 ft, 4-4.5 ft. 5-5.5 ft, 
and 6-6.5 ft and analyzed for VOC, semi-volatile organic compounds (SVOC), 

                                                            
(1) Boring B-5 required a second advancement because of a broken sample container from the original B-5 boring. 
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pesticides/polychlorinated biphenyls (PCB), TPHC, and metals.  Three VOC were detected in 
the seven samples: chloroform, cis-1,2-dichloroethene, and methylene chloride.  Chloroform was 
detected in three samples ranging from 0.29 to 0.33 mg/Kg, below the RDCSCC of 19 mg/Kg.  
Cis-1,2-Dichloroethene was detected in one sample at 0.37 mg/Kg, below the RDCSCC of 79 
mg/Kg.  Methylene chloride was detected in two soil samples at 0.92 mg/Kg and 2.2 mg/Kg, 
below the RDCSCC of 49 mg/Kg.  No VOC are identified as COC. 
 
Four SVOC were detected in seven soil samples: bis(2-ethylhexyl)phthalate, chrysene, di-n-
butylphthalate, and pyrene.  Bis(2-Ethylhexyl)phthalate was detected in all seven soil samples 
ranging from 0.17 to 0.55 mg/Kg, below the RDCSCC of 49 mg/Kg.  Chrysene was detected in 
one soil sample at 0.11 mg/Kg, below the RDCSCC of 9 mg/Kg.   Di-n-Butylphthalate was 
detected in all seven soil samples ranging from 0.14 mg/Kg to1.2 mg/Kg, below the RDCSCC of 
5,700 mg/Kg.  Pyrene was detected in two soil samples at 0.13 and 0.15 mg/Kg, below the 
RDCSCC of 1,700 mg/Kg.  No SVOC are identified as COC. 
 
TPHC was detected only at the 6-6.5 ft sampling depth at 294.86 mg/Kg, which is below both 
the NJDEP criteria for Total VOC of 1,000 mg/Kg or parts per million (ppm) and 10,000 ppm 
for Total Organic Compounds (TOC).  Three pesticides were detected in the seven soils samples: 
4,4’-DDD, 4,4’-DDE, and 4,4’-DDT.  4,4’-DDD was detected in four samples ranging from 
0.004 mg/Kg to 0.011 mg/Kg, below the RDCSCC of 3 mg/Kg.  4,4’-DDE was detected in four 
samples ranging from 0.004 mg/Kg to 0.01 mg/Kg, below the RDCSCC of 2 mg/Kg.  4,4’-DDT 
was detected in four samples ranging from 0.020 mg/Kg to 0.054 mg/Kg, below the RDCSCC of 
2 mg/Kg.  No PCB were detected in the seven soil samples.  TPHC, Pesticides, and PCBs are not 
identified as COC. 
 
Twenty metals were detected in each of the seven soil samples: aluminum, antimony, arsenic, 
barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, mercury, nickel, potassium, sodium, vanadium, and zinc.  Aluminum was detected 
ranging from 6,620 mg/Kg to 12,700 mg/Kg, there is no RDCSCC for aluminum.  Antimony was 
detected ranging from 1.32 mg/Kg to 3.61 mg/Kg, below the RDCSCC of 14 mg/Kg.  Arsenic 
was detected ranging from 4.89 mg/Kg to 13.8 mg/Kg, below the RDCSCC of 20 mg/Kg.  
Barium was detected ranging from 16.6 mg/Kg to 44.7 mg/Kg, below the RDCSCC of 700 
mg/Kg.  Beryllium was detected ranging from 0.694 mg/Kg to 1.25 mg/Kg, below the RDCSCC 
of 2 mg/Kg.  Cadmium was detected ranging from 0.483 mg/Kg to 1.08 mg/Kg, below the 
RDCSCC of 39 mg/Kg.  Calcium was detected ranging from 820 mg/Kg to 5,010 mg/Kg, there 
is no RDCSCC for calcium.  Chromium was detected ranging from 52.4 mg/Kg to 102 mg/Kg, 
there is no RDCSCC for chromium.  Cobalt was detected ranging from 1.91 mg/Kg to 4.07 
mg/Kg, there is no RDCSCC for cobalt.  Copper was detected ranging from 3.08 mg/Kg to 26.0 
mg/Kg, below the RDCSCC of 600 mg/Kg.  Iron was detected ranging from 20,600 mg/Kg to 
37,400 mg/Kg, there is no RDCSCC for iron.  Lead was detected ranging from 7.79 mg/Kg to 
32.9 mg/Kg, below the RDCSCC of 400 mg/Kg.  Magnesium was detected ranging from 2,030 
mg/Kg to 4,100 mg/Kg, there is no RDCSCC for magnesium.  Manganese was detected ranging 
from 43.0 mg/Kg to 118 mg/Kg, there is no RDCSCC for manganese.  Mercury was detected 
ranging from 0.023 mg/Kg to 0.086 mg/Kg, below the RDCSCC of 14 mg/Kg.  Nickel was 
detected ranging from 4.83 mg/Kg to 10.1 mg/Kg, below the RDCSCC of 250 mg/Kg.   
Potassium was detected ranging from 4,150 mg/Kg to 8,710 mg/Kg, there is no RDCSCC for 
potassium.   Sodium was detected ranging from 161 mg/Kg to 1,070 mg/Kg, there is no 
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RDCSCC for sodium.  Vanadium was detected ranging from 35.7 mg/Kg to 70.9 mg/Kg, below 
the RDCSCC of 370 mg/Kg.   Zinc was detected ranging from 33.8 mg/Kg to 73.4 mg/Kg, below 
the RDCSCC of 1,500 mg/Kg.    
 
In summary, the SI and expanded SI failed to identify a distinct source area for soils or define 
potential contaminants of concern COC.  While VOC, SVOC, TPHC, pesticides, and metals 
were all detected in soil samples collected at Boring Location B-5, except for lead during the 
initial SI, the detections did not exceed the respective RDCSCC.  Lead was detected at Boring 
location B-5 in all eight collected samples, but only the sample collected at 7.5 ft bgs exceeded 
the RDCSCC of 400 mg/Kg.  Given this isolated exceedence of the RDCSCC, which is less than 
one order of magnitude greater than the criteria, as well as the depth of the sample location, lead 
is not identified as a COC for soils. 
 
Based on the findings of the SI and expanded SI and the NJDEP Technical Requirements For 
Site Remediation (NJAC 7:26), the sampling grid was expanded to provide further delineation 
during the RI of the area initially identified in the historical aerial photograph review and as well 
as surrounding areas that are now principally parking lots.  During the RI (10 December 1999 
through February 2000), soil samples were collected at varying depths from an additional 162 
locations and analyzed for a refined list of parameters that included only VOC and TPHC.  The 
results of the RI are shown in Table 1, are summarized below, and the sampling locations are 
shown on Figure 6a. 
  
Eight VOC were detected in the soil samples collected during the RI: 2-butanone, acetone, 
bromodichloromethane, chloroform, cis-1,2-dichloroethene, methylene chloride, toluene, and 
xylenes (total).  2-Butanone was detected in 219 of the collected soils samples ranging from 0.61 
mg/Kg to 9.3 mg/Kg, with none of the detections exceeding the RDCSCC of 1,000 mg/Kg.  
Acetone was detected in 93 of the collected samples ranging from 1.2 mg/Kg to 5.6 mg/Kg, with 
none of the detections exceeding the RDCSCC of 1000 mg/Kg. Bromodichloromethane was 
detected in two of the collected soil samples at 0.32 mg/Kg and 0.37 mg/Kg, with none of the 
detections exceeding the RDCSCC of 11 mg/Kg.  Chloroform was detected in 200 of the 
collected samples ranging from 0.22 mg/Kg to 0.86 mg/Kg, with none of the detections 
exceeding the RDCSCC of 19 mg/Kg.  Cis-1,2-Dichloroethene was detected in one of the 
collected soil samples at 3.7 mg/Kg, which is below the RDCSCC of 79 mg/Kg.  Methylene 
chloride was detected in 77 of the collected soil samples ranging from 0.23 mg/Kg to 9.2 mg/Kg, 
with none of the detections exceeding the RDCSCC of 49 mg/Kg.  Toluene was detected in one 
of the collected soil samples at 0.23 mg/Kg, which is below the RDCSCC of 1,000 mg/Kg.  
Total xylenes were detected in 2 of the collected soil samples at 0.49 mg/Kg and 1.79 mg/Kg, 
with neither detection exceeding the RDCSCC of 410 mg/Kg. 
 
TPHC was detected in 149 of the collected soil samples ranging from 162.24 mg/Kg to 7099.8 
mg/Kg, with seven detections exceeding the 1,000 ppm criteria for Total VOC (see the table 
below), but not the 10,000 ppm standard for Total Organic Compounds (TOC).  Further, as also 
shown in the table below, for the seven soil samples with TPHC detections exceeding 1,000 
ppm, VOC were only detected at six of the boring locations, and none of the VOC exceeded the 
respective RDCSCC.  Because VOC were not detected above RDCSCC at those locations where 
TPHC concentrations were elevated, neither the TPHC nor the VOC are identified as COC. 
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Sample 
Location 

Sample 
Depth 

(ft) 

TPHC 
Concentration 

(mg/Kg) 

VOC Detections 
(mg/Kg) 

NJDEP  
RDCSCC 
(mg/Kg) 

B61 2.5 - 3 1,356.52 2-Butanone – 5.8 mg/Kg 
Chloroform – 0.65 mg/Kg 

Methylene Chloride – 0.32 mg/Kg 

1000 
19 
49 

B64 2.5 - 3 1,194.58 2-Butanone  - 5.0 mg/Kg  1000 
B71 1 – 1.5 7,099.8 No VOC Detections - 

B106 3 –3.5 2,221.44 2-Butanone – 5.1 mg/Kg 1000 
B136 4.5 - 5 1,042.12 2-Butanone – 1.8 mg/Kg 

Acetone – 4.2 mg/Kg 
Chloroform – 0.41 mg/Kg 

1000 
1000 

10 
B138 4.5 - 5 1,905.14 2-Butanone – 1.3 mg/Kg 

Chloroform – 0.44 mg/Kg 
1000 

19 
B144 4.5 - 5 2,377.56 2-Butanone – 1.6 mg/Kg 

Chloroform – 0.46 mg/Kg 
1000 

19 
  
The detections above the analytical MDL from the GeoProbe® soils investigation for TPHC are 
shown on Figure 6a, for VOC on Figure 7a, for SVOC on Figure 8, and for metals on Figure 
9. In addition, the detections above the respective RDCSCC have been “boxed” in “red” on 
Figures 6 through 9.  The results of the expanded soils investigation also failed to identify a 
distinct source area or potential contaminants of concern (COC) at Site 812.  The findings of the 
GeoProbe® soils investigation were evaluated in concert with the GeoProbe® groundwater 
investigation to direct the placement of groundwater monitoring wells at Site 812.  
 
3.2.1.2 Groundwater 
 
As previously discussed, the SI was initiated in September 1999 with the installation of soil 
borings B-1 through B-5 to evaluate the observed locations of previous site structures/areas of 
disturbance   (see Figure 2a).  Groundwater samples (aqueous samples) were collected as grab 
samples from borings B-4 and B-5 and analyzed for VOC, MTBE and MTBA, and lead.  The 
sampling depths and analytical results for analytes with detections above the respective MDL are 
presented in Table 2.  The analytical results for each sample detected above the respective 
NJDEP GWQC have then been bolded in Table 2. The analytical data packages are provided in 
Appendix G (under separate cover). 
 
Two VOC were detected at Boring B-4, ethylbenzene and total xylenes.  Ethylbenzene was 
detected at 1.29 micrograms per Liter (ug/L), which is below the GWQC of 700 ug/L.  Total 
xylenes were detected at 4.23 ug/L, which is below the GWQC for total xylenes of 40 ug/L.  
Thirteen VOC were detected at Boring B-5 as shown in the table below: 
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 Summary of VOC detections at Boring B-5 

Detected  
VOC 

NJDEP GWQC 
(ug/L) 

Boring B-5 
September 1999 

(ug/L) 

Boring B-5 
December 1999 

(ug/L) 
1,1-Dichloroethene 2 7.78 6.6 
2-Butanone 300 ND 9.04 
4-Methyl-2-Pentanone 400 ND 15.23 
Acetone 700 3.26 18.82 
Benzene 1 12.07 10.13 
Carbon Disulfide NLE 2.95 6.13 
cis-1,2-Dichloroethene 10 15,879.47 D 7,789.06 D 
Ethylbenzene 700 73.64 77.9 
tert-Butyl alcohol NLE 74.67 66.36 
Tetrachloroethene (PCE) 1 2.74 1.57 
Toluene 1000 34.42 34.38 
trans-1,2-Dichloroethene 100 1,692.34 D 854.77 D 
Trichloroethene (TCE), 1 4.98 2.57 
Vinyl Chloride 5 98.13 90.27 D 
Xylenes(Total) 40 92.33 238.23 D 

 ND – Not detected. 
 NLE – No GWQC exists for this analyte. 
 D – Analytical value from sample dilution. 
 Exceedences of the GWQC are printed in bold-faced type. 
 
The detections during the SI for 1,1-dichloroethene, benzene, cis-1,2-dichloroethene, PCE, trans-
1,2-dichloroethene, trichloroethene (TCE), VC, and total xylenes also exceeded the respective 
GWQC.   Additionally, lead was detected in Boring B-4 at 20.4 ug/L and in Boring B-5 at 160.2 
ug/L, with both detections exceeding the GWQC for lead of 10 ug/L. 
 
The expanded SI was then conducted at the Boring B-5 location to more completely evaluate this 
location by depth.  A second boring (also designated Boring B-5) was installed on 9 December 
1999 and a groundwater grab sample was taken from this boring at a depth of 7-12 ft bgs and 
analyzed for VOC, SVOC, pesticides/PCBs and metals.  As shown in the table above, 15 VOC 
were detected during the December sampling event.  Furthermore, the detections during the 
December sampling event for 1,1-dichloroethene, benzene, cis-1,2-dichloroethene, PCE, trans-
1,2-dichloroethene, TCE, VC and xylenes (total) again exceeded the respective GWQC.  
 
Two SVOC were detected during the expanded SI at Boring B-5.  Diethyl phthalate and 4-
methyl phenol were detected at 13.25 ug/L and 28.13 ug/L, respectively.  The detection for 
diethyl phthalate was below the GWQC of 5000 ug/L.  4-Methyl phenol does not have a GWQC. 
However, the NJDEP Ground Water Quality Standards (NJAC 7:9-6, Table 2 – Interim Generic 
Ground Water Quality Criteria) state that interim criteria may be derived for any constituent, in 
accordance with specific methodologies and using a risk assessment approach.  The NJDEP 
Interim Generic Criteria for Synthetic Organic Chemicals (SOC) lacking evidence of 
carcinogenicity and lacking specific or interim specific criteria are to be compared against a 
generic criteria of 100 ug/l  (SOCs are identified as having "evidence of carcinogenicity" or 
"lacking evidence of carcinogenicity" based upon available scienctific evidence.).  The detection 

  June 2001 16 



FINAL Site 812 
 Remedial Investigation Report & Remedial Action Workplan 

Fort Monmouth, New Jersey  
 

for 4-methyl phenol  (which lacks evidence of carcinogenicity) did not exceed the Interim 
Generic Criteria for SOCs of 100 ug/l.   

There were no detections for pesticides/PCBs during the expanded SI at Boring B-5 
Twenty-one metals were detected during the expanded SI at Boring B-5.  Aluminum was 
detected at 10,400 ug/L, which exceeded the GWQC of 200 ug/L.  Antimony was detected at 
10.6 ug/L, below the GWQC of 20 ug/L.   Arsenic was detected at 12.1 ug/L, which exceeded 
the GWQC of 8 ug/L.  Barium was detected at 107 ug/L, below the GWQC of 2000 ug/L.  
Cadmium was detected at 5.45 ug/L, which exceeded the GWQC of 4 ug/L.  Calcium was 
detected at 546,000 ug/L, there is no GWQC for calcium.  Chromium was detected at 100 ug/L, 
which equals the GWQC of 100 ug/L.  Cobalt was detected at 4.84 ug/L, there is no GWQC for 
cobalt.  Copper was detected at 86.5 ug/L, below the GWQC of 1,000 ug/L.   Iron was detected 
at 21,000 ug/L, which exceeded the GWQC of 300 ug/L.  Lead was detected at 289 ug/L, which 
exceeded the GWQC of 10 ug/L.  Magnesium was detected at 60,800 ug/L, there is no GWQC 
for magnesium.   Manganese was detected at 213 ug/L, which exceeded the GWQC of 50 ug/L.  
Mercury was detected at 0.46 ug/L, which is below the GWQC of 2 ug/L.  Nickel was detected 
at 17.8 ug/L, below the GWQC of 100 ug/L.  Potassium was detected at 75,900 ug/L, there is no 
GWQC for potassium.  Selenium was detected at 22.8 ug/L, below the GWQC of 50 ug/L.  
Silver was detected at 5.46 ug/L, below the GWQC of 20 ug/L.  Sodium was detected at 264,000 
ug/L, which exceeded the GWQC of 50,000 ug/L.    Vanadium was detected at 45.6 ug/L, there 
is no GWQC for vanadium.   Zinc was detected at 428 ug/L, below the GWQC of 5,000 ug/L. 
  
Based on the results of the SI and the expanded SI, the Boring B-5 location was identified as a 
potential source area for VOC and metals groundwater contamination requiring further 
evaluation in the planned groundwater monitoring well program at Site 812.   
 
Groundwater samples were then collected as part of the RI starting in December 1999.  
Groundwater grab samples were collected from 163 soil boring locations within the expanded 
sampling grid at varying depths and analyzed for VOC.   
 
Fifteen VOC were detected in the groundwater samples collected during the RI:  1,1,1-
trichloroethane, 1,1-dichloroethane, 1,1-dichloroethene, 2-butanone, 2-hexanone, acetone, 
benzene, bromoform, chloroform, ethylbenzene, methylene chloride, MTBE, toluene, 
trichlorofluoromethane, and xylenes (total). 
 
1,1,1-Tichloroethane was detected at three boring locations ranging from 4.69 ug/L to 84.32 
ug/L, with the detection at 84.32 ug/l exceeding the GWQC of 30 ug/L.  1,1-Dichloroethane was 
detected at one boring location at 13.13 ug/L, below the GWQC of 70 ug/L.  1,1-Dichloroethene 
was detected at one boring location at 1.85 ug/L, below the GWQC of 2 ug/L.  2-Butanone was 
detected at five boring locations ranging from 1.62 ug/L to 14.46 ug/L, below the GWQC of 300 
ug/L.  2-Hexanone was detected at one boring location at 2.42ug/L, there is no GWQC for 2-
hexanone.  Acetone was detected at 28 boring locations ranging from 2 ug/L to 22.59 ug/L, 
below the GWQC of 700 ug/L.  Benzene was detected at three boring locations ranging from 
1.06 ug/L to 4.04 ug/L, with all three of the detections exceeding the GWQC of 1 ug/L.  
Bromoform was detected at three boring locations ranging from 3.49 ug/L to 7.58 ug/L, with two 
of the detections at 5.6 ug/L and 7.58 ug/L exceeding  the GWQC of 4 ug/L.  Chloroform was 
detected at three boring locations ranging from 1.35 ug/L to 3.05 ug/L, below the GWQC of 6 
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ug/L.  Ethylbenzene was detected at five boring locations ranging from 1.2 ug/L to 21.07 ug/L, 
below the GWQC of 700 ug/L.  Methylene chloride was detected at one boring location at 20.95 
ug/L, which exceeded the GWQC of 2 ug/L.  MTBE was detected at five boring locations 
ranging from 1.56 g/L to 5.78 ug/L, below the GWQC of 70 ug/L.  Toluene was detected at three 
boring locations ranging from 1.31 ug/L to 6.13 ug/L, below the GWQC of 1000 ug/L.  
Trichlorofluoromethane was detected at four boring locations ranging from 1.36 ug/L to 
7.86ug/L, there is currently no GWQC for trichlorofluoromethane.  Xylenes (total) were detected 
at three boring locations ranging from 1.59 ug/L to 7.64 ug/L.  The GWQC for total xylenes is 
40 ug/L.  
 
In summary, four VOC were detected at concentrations above their respective GWQC at seven 
boring locations.  The table below lists the four VOC, the boring locations, sample depths, the 
exceedences and the respective GWQC.   
 

Sample 
Location 

Sample Depth 
(ft) 

VOC Parameter Exceedence 
(µg/L) 

GWQC 
(µg/L) 

 B8  8 - 13  1,1,1-Trichloroethane  84.32  30 
 B19  11 - 16  Methylene Chloride  20.95    2 
 B41  8 - 12  Benzene    4.04    1 
 B62  7 – 12.5  Benzene    2.0    1 
 B63  7 – 12.5  Benzene    1.06    1 
 B148  5 - 10  Bromoform    5.6    4 
 B149  5 - 10  Bromoform    7.58    4 

 Note: D – Analytical value from sample dilution. 
    µg/l – micrograms/liter 
 
In addition to the Boring B-5 location, VOC groundwater contamination was further evaluated in 
the groundwater monitoring well program at Site 812 
 
3.2.2 Groundwater Monitoring Wells 
 
3.2.2.1 Groundwater Monitoring Well Installation 
 
To evaluate the groundwater conditions at Site 812, fourteen (14) groundwater monitoring wells 
designated as MW-1 through MW-14 were installed during April and May 2000.  The well 
locations are shown on Figure 10 and were selected based on the results of the GeoProbe® soil 
and groundwater investigation, and site history.  
 
Monitoring wells MW-1, MW-2 and MW-3 were installed as deep wells ranging in depth from 
50 ft to 52 ft bgs.  Monitoring wells  MW-4 through MW-14 were then installed as shallow wells 
ranging in depth from 7 ft to 19 ft bgs.  MW-1 and MW-4 (one deep and one shallow well) were 
placed in close proximity to Boring Location B-5.  The Boring B-5 location was identified 
during the GeoProbe® groundwater investigation as a potential source area for VOC and metals 
groundwater contamination requiring further evaluation.   The remaining wells were placed to 
represent other areas of VOC detection identified during the GeoProbe® groundwater 
investigation. 
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The monitoring wells are constructed of 4-inch ID, Schedule 40 PVC well screens and casings.  
The well screens range from 5 ft to 20 ft in length with No. 10 slots (0.010 inch).  Table 4 
provides specifications for the groundwater monitoring wells. 
 
The monitoring wells were installed in accordance with the Monitor Well Requirements for 
Unconsolidated Aquifers (NJDEP Field Sampling Procedures Manual).  The well logs and 
construction details are provided in Appendix C.  After completion of the monitoring wells, 
casing elevations and horizontal locations were determined by a New Jersey-licensed surveyor.  
The survey information is presented on the Well Certification Forms and Form B’s provided in 
Appendix C.  
 
Based on the drilling logs, Site 812 is underlain by two distinct stratigraphic units.  The 
uppermost unit is generally a sand and gravel material with trace amounts of silt.  This unit is 
approximately 25 ft in thickness.  This unit is underlain by a gradational uniform silt layer, the 
thickness of which exceeded the depth of the RI efforts.  Fill material consisting of bricks, wood 
debris, and concrete were identified in the area of boring B-5, MW-1, and MW-4.  This fill 
material is approximately seven ft deep and begins at grade.  A geologic cross section of Site 812 
is presented in Figure 11. 
 
Regional groundwater flow directions are generally southeastward in both shallow and deep water 
bearing units.  
 

Locally, in the Tinton Sand unit and Red Bank Sand unit the groundwater flow is in the 
northwesterly direction.  Grassy, precipitation-recharge zones extend east, south and southeast of 
Building 812, while north, west and northwest of Building 812 the ground surface is entirely 
covered by parking lots and other buildings.  The lack of recharge creates a depression in the 
water table beneath the covered areas and consequently the groundwater is diverted in a 
northwesterly direction, toward Husky Brook, the natural local discharge area. 
 
3.2.2.2 Groundwater Results 
 
This section presents the laboratory analyses performed on the groundwater samples and the 
quantitative results.  A qualitative evaluation of the results is provided in Section 3.3. 
 
Two rounds of groundwater sampling (May and June 2000) were collected from the fourteen 
newly installed monitoring wells.  During each sampling event, groundwater depth 
measurements were recorded and groundwater elevations were calculated to determine apparent 
groundwater flow direction (see Figures 10 and 11).  Table 4 presents this data in tabular 
format.  Based on these data, it was determined that groundwater flows in a northerly direction.   
 
 
Groundwater samples (collected from MW-1 through MW-14) were analyzed for VOC, SVOC, 
pesticides/PCB, and metals during each of two sampling events (May and June 2000).  Results of 
these analyses are presented on Table 3 and are discussed below.  
 
Volatile Organic Compounds 
 
A total of 19 VOC were detected in five monitoring wells (MW-04, MW-05, MW-07, and MW-
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09) at Site 812 during the May and June 2000 sampling events.  A summary of the detections by 
VOC is provided below.  
 
Carbon disulfide was detected at MW-04 during both sampling events at 20.25 ug/L and 8.43 
ug/l, respectively, and at MW-08 during the May sampling event at 1.79 ug/L.  There is no 
established GWQC for carbon disulfide.   
 
Chloroform was detected at MW-08 during both sampling events at 3.0 ug/L and 1.32 ug/L, 
respectively, and at MW-09 during the May sampling event at 1.55 ug/L.  The three detections 
for chloroform are all below the respective GWQC of 6 ug/L 
 
1,1-Dichloroethane was detected at two monitoring wells; MW-05 during the June sampling 
event at 3.64 ug/L, and MW-07 during the May sampling event at 3.62 ug/L.  Both of these 
detections are below the respective GWQC of 70 ug/L.   
 
1,1,1-Trichloroethane (TCA) was detected during both sampling events at two monitoring wells; 
MW-05 at 10.09 ug/L and 43.71 ug/L, and MW-07 at 41.84 ug/L and 6.36 ug/L.  The June 
detection at MW-05 (43.71 ug/L) and the May detection at MW-07 (41.84 ug/L) both exceeded 
the GWQC for TCA of 30 ug/L.   
 
A total of 16 VOC were detected at MW-04 during both sampling events: 1,1-dichloroethene, 
acetone, carbon disulfide, cis-1,2-dichloroethene, trans-1,2-dichloroethene, 2-butanone, benzene, 
trichloroethene, 4-methyl-2-pentanone, toluene, tetrachloroethene, 2-hexanone, ethylbenzene, 
m+p-xylenes, and o-xylene and vinyl chloride (VC).  Carbon disulfide (addressed previously), 2-
hexanone, m+p-xylenes, and o-xylene do not have established GWQC.   However, a GWQC of 
40 ug/L does exist for Total Xylenes (i.e., the sum of o+m+p-xylenes). 
 
Seven of the 16 VOC were detected above their respective GWQC during both sampling events 
and the cumulative results of m+p-xylenes, and o-xylene exceeded the GWQC during both 
sampling events (see the table below). 
 

Monitoring Well MW-4 
VOC detected above GWQC 

May 2000 
Result 
(µg/L) 

June 2000 
Result 
(µg/L) 

NJDEP 
GWQC 
(µg/L) 

1,1-dichloroethene          6.51          8.11 2 
Cis-1,2-dichloroethene 10,397.69D1 10,436.18 D1 10 
Trans-1,2-dichloroethene      615.87 D1      450.06 D1 100 
Benzene          8.84          9.99 1 
Trichloroethene          5.25          4.7 1 
Tetrachloroethene          2.35          2.64 1 
Vinyl Chloride      126.45 D1      147.57 D1 5 
Total Xylenes 2 556.55 657.18 40 

  Note (1): D – Analytical value from sample dilution. 
  Note (2): GWQC do not exist separately for m+p-xylenes and o-xylene. 
 
Given the exceedences of the respective GWQC during both sampling events at MW-04, MW-
05, and MW-07, the following seven VOC and total xylenes are identified as COC at Site 812: 
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1,1,1-trichloroethane, 1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, 
benzene, trichloroethene, tetrachloroethene, and VC.  Figure 10 shows the detections from the 
groundwater monitoring program at Site 812 for the identified COC.  The analytical results for 
each sample detected above the respective GWQC have then been highlighted on Figure 10. 
 
Semi-Volatile Organic Compounds 
 
SVOC were detected in four monitoring wells (MW-03, MW-04, MW-10, and MW-12) and only 
during the June 2000 sampling event at Site 812.  At MW-03, butylbenzylphthalate was detected 
at 3.47 ug/L, which is below the respective GWQC of 100 ug/L.  At MW-04, five SVOC were 
detected.  Phenol was detected at 38.32 ug/L, which is below the respective GWQC of 4000 
ug/L. In addition, 2-methylphenol was detected at 13.13 ug/L, 4-methylphenol was detected at 
43.05 ug/L, naphthalene was detected at 38.76 ug/L, and 2-methylnaphthalene was detected at 
19.13 ug/L.  There is currently no established  GWQC for 2-methylphenol, 4-methylphenol, 
naphthalene, and 2-methylnaphthalene.  Bis(2-Ethylhexyl)phthalate was detected at MW-10 and 
MW-12 at 3.08 ug/L and 12.01 ug/L, respectively.  Both detections are below the respective 
GWQC of 30 ug/L.    
 
There are no SVOC identified as COC at Site 812. 
 
Pesticides/PCB 
 
There were no pesticides or PCB detected during either sampling event at any of the 
groundwater monitoring wells.   Therefore, pesticides and PCB are not COC at Site 812. 
 
Metals 
 
Twenty-two (22) metals were detected during the two groundwater sampling rounds performed 
at Site 812 (May 2000 and June 2000).  Of the 22 metals detected, seven metals (antimony, 
calcium, cobalt, magnesium, potassium, thallium, and vanadium) were measured at 
concentrations below their respective NJDEP GWQC or no GWQC exists for the specified 
metal.  The 15 remaining metals detected during the sampling events (aluminum, arsenic, 
barium, beryllium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, 
selenium, sodium, and zinc) were detected above their respective NJDEP GWQC.  As presented 
in the SI Report (WESTON, 1995), several natural and anthropogenic factors contribute to the 
wide range in concentrations of metals in soils, which further impact the concentration of metals 
in groundwater.  Soils derived from the glauconitic sands contain abundant aluminum, calcium, 
potassium, iron, magnesium, and manganese (among others), which are likely to be present at 
elevated concentrations in the groundwater, particularly when sediments are entrained in the 
collected groundwater samples.  A low flow sampling methodology was proposed for use by the 
DPW and accepted by the NJDEP to assess the impact of entrained sediments on the dissolved 
phase metals concentrations at the site.  Using a low flow sampling methodology to reduce the 
presence of entrained sediment yielded substantial reductions in the dissolved phase 
concentrations of metals, particularly for the constituents regarded as “non-native” (i.e., arsenic, 
antimony, beryllium, cadmium, chromium, cobalt, lead, mercury, selenium, silver, thallium, 
vanadium).  Significant decreases in the concentrations of naturally occurring metals also were 
observed, including aluminum, barium, calcium, copper, iron, magnesium, manganese, nickel, 
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potassium, sodium, and zinc.  However, the native metal constituents (i.e., those indigenous to 
the soil types present at Fort Monmouth) were consistently present in the groundwater, even 
when the low-flow sampling methodology was employed. 
 
The metals that were detected at concentrations exceeding the New Jersey GWQC are 
distinguished below into background and non-native metals.  The indigenous metals are 
compared to the Main Post Maximum Background Concentrations (MBC), presented below.  
The non-native metals are discussed in relation to the New Jersey GWQC only. 
 
Fort Monmouth Main Post – Maximum Background Concentrations (MBC) for Native Metals 

Metals (Total) 
Fort Monmouth – Main Post Maximum Background 
Concentrations (ug/L) 

Aluminum 121,000 
Antimony 20.7 
Barium 699 
Beryllium 2.1 
Calcium 45,400 
Cobalt 18.3 
Copper 65.6 
Iron 431,000 
Magnesium 62,700 
Manganese 331  
Nickel 187 
Potassium 137,000 
Sodium 21,500 
Thallium 5.5 
Vanadium 108 
Zinc 233 

Source: Table 4.1-6, WESTON, 1995 
 
Of the 15 metals detected that exceeded the NJDEP GWQC, nine metals (aluminum, barium, 
beryllium, copper, iron, manganese, nickel, sodium, and zinc) are common background 
constituents in Monmouth County and the Main Post area soils.  For these native metals, the 
groundwater analytical results are compared to the respective MBC.  There were six non-native 
metals that exceeded the NJDEP GWQC (arsenic, cadmium, chromium, lead, mercury, and 
selenium).  The analytical results for each of these 15 metals are discussed below.   
 
Background Metals: 
 
Aluminum was detected in each of the 28 monitoring well samples (two sampling events at each 
of the 14 monitoring wells) at concentrations above the NJDEP GWQC of 200 ug/L.  Aluminum 
was detected in one of the 28 samples at a concentration above the MBC of 121,000 ug/L.  In 
May 2000, aluminum was detected in MW-4 at a concentration of 408,000 ug/L.  Based upon 
this single exceedence of the MBC, aluminum is not identified as a COC. 

 
Barium was detected in one of the 28 monitoring well samples at a concentration above both the 
NJDEP GWQC of 2,000 ug/L and the MBC of 699 ug/L.  In May 2000, barium was detected in 
MW-4 at a concentration of 4,250 ug/L.   Based upon this single exceedence of the GWQC and 
the MBC, barium is not identified as a COC. 
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Beryllium was detected in two of the samples collected from monitoring well MW-4 at 
concentrations above the NJDEP GWQC of 20 ug/L and the MBC of 2.1 ug/L.  In May and June 
2000, beryllium was detected at well MW-4 at concentrations of 46.7 and 6.02 ug/L, 
respectively. Based upon the single exceedence of the GWQC, and the MBC, beryllium is not 
identified as a COC. 
 
Copper was detected in one of the 28 monitoring well samples at a concentration above both the 
NJDEP GWQC of 1,000 ug/L and the MBC of 65.6 ug/L.  In May 2000, copper was detected in 
MW-4 at a concentration of 1,670 ug/L.  Based upon this single exceedence of the GWQC and 
the MBC, copper is not identified as a COC.     
 
Iron was detected in each of the 28 monitoring well samples (two sampling events at each of the 
14 monitoring wells) at concentrations above the NJDEP GWQC of 300 ug/L.  Iron was detected 
in one of the 28 samples at a concentration greater than the MBC of 431,000 ug/L.  In May 2000, 
iron was detected in MW-4 at a concentration of 1,360,000 ug/L.   Based upon this single 
exceedence of the MBC, iron is not identified as a COC. 
 
Manganese was detected in 22 of the 28 monitoring well samples at concentrations above the 
NJDEP GWQC of  50 ug/L.   In six of the 28 samples (two samples each from MW-4, MW-9 
and MW-10), manganese was detected at the following concentrations above the MBC of 331 
ug/L: 
 

• In May and June 2000, manganese was detected in MW-4 at concentrations of 4,510 and 
590 ug/L, respectively, exceeding both the GWQC and the MBC. 

• In May and June 2000, manganese was detected in MW-9 at concentrations of 772 and 
698 ug/L, respectively, exceeding both the GWQC and the MBC. 

• In May and June 2000, manganese was detected in MW-10 at concentrations of 470 and 
499 ug/L, respectively, exceeding both the GWQC and the MBC. 

 
Based upon the magnitude of the exceedences and the low frequency of occurrences of 
manganese in groundwater at the site, manganese is not identified as a COC. 
Nickel was detected in one of the 28 monitoring well samples at a concentration above both the 
NJDEP GWQC of 100 ug/L and the MBC of 187 ug/L.  In May 2000, nickel was detected in 
MW-4 at a concentration of 495 ug/L.   Based upon this single exceedence of the GWQC and the 
MBC, nickel is not identified as a COC. 
 
Sodium was detected in 11 monitoring well samples ( two samples each from MW-4, MW-5, 
MW-7, MW-8, MW-14, and one sample from MW-10) at concentrations above the NJDEP 
GWQC of 50,000 ug/L and the MBC of 21,500 ug/L, as follows: 
 

• In May and June 2000, sodium was detected in MW-4 at concentrations of 225,000 and 
185,000 ug/L, respectively, exceeding both the GWQC and the MBC. 

• In May and June 2000, sodium was detected in MW-5 at concentrations of 61,800 and 
85,200 ug/L, respectively, exceeding both the GWQC and the MBC. 

• In May and June 2000, sodium was detected in MW-7 at concentrations of 85,500 and 
64,100 ug/L, respectively, exceeding both the GWQC and the MBC. 
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• In June 2000, sodium was detected in MW-10 at a concentration of 52,800 ug/L, 
exceeding both the GWQC and the MBC. 

• In May and June 2000, sodium was detected in MW-14 at concentrations of 77,10 and 
71,100 ug/L, respectively, exceeding both the GWQC and the MBC. 

 
Based upon the magnitude of the exceedences and the frequency of occurrences of sodium in 
groundwater at the site, as well as the high potential for saltwater/tidal influences on water 
quality, sodium is not identified as a COC. 
 
Zinc was detected in one of the 28 monitoring well samples at a concentration above both the 
NJDEP GWQC of 5,000 ug/L and the MBC of 223 ug/L.  In May 2000, zinc was detected in 
MW-4 at a concentration of 27,000 ug/L.   Based upon this single exceedence of the GWQC and 
the MBC, zinc is not identified as a COC. 
 
Non-Native Metals: 
 
Arsenic was detected above the NJDEP GWQC of 8 ug/L in the following three monitoring well 
samples collected from two distinct monitoring wells: 
 

• In May 2000, arsenic was detected in MW-1 at a concentration of 9.26 ug/L. 
• In May and June 2000, arsenic was detected in MW-4 at concentrations of 546 and 88.4 

ug/L, respectively. 
 
Cadmium  was detected in two samples collected from monitoring well MW-4 at concentrations 
above the NJDEP GWQC of 4 ug/L:  
 

• In May and June 2000, cadmium was detected at concentrations of 145 and 18.6 ug/L, 
respectively. 

 
Chromium was detected in two samples collected from monitoring well MW-4 at 
concentrations above the NJDEP GWQC of 100 ug/L. 
 

• In May and June 2000, chromium was detected in MW-4 at concentrations of 3,250 and 
454 ug/L, respectively. 

 
Lead was detected in nine of the 28 monitoring well samples at concentrations above the NJDEP 
GWQC of 10 ug/L: 
 

• In May 2000, lead was detected in MW-1 at a concentration of 11.1 ug/L. 
• In May 2000, lead was detected in MW-3 at a concentration of 25.7 ug/L. 
• In May and June 2000, lead was detected in MW-4 at concentrations of 17,600 and 2,400 

ug/L, respectively. 
• In May 2000, lead was detected in MW-9 at a concentration of 12.7 ug/L.  
• In June 2000, lead was detected in MW-12 at a concentration of 60.8 ug/L. 
• In June 2000, lead was detected in MW-13 at a concentration of 14.4 ug/L. 
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Mercury was detected in one of the 28 monitoring well samples at a concentration exceeding 
the NJDEP GWQC of 2 ug/L: 
 

• In May 2000, mercury was detected in MW-4 at a concentrations of 3.8 ug/L. 
 
Selenium was detected in one of the 28 monitoring well samples at a concentration exceeding 
the NJDEP GWQC of 50 ug/l: 
 

• In May 2000, selenium was detected in MW-4 at a concentration of 75.1 ug/L. 
 

During evaluation of Quarterly Groundwater Monitoring Program results performed at other 
locations at Fort Monmouth, the DPW has attempted to determine if the detected metal 
concentrations observed in the groundwater samples are a function of contaminated sediments 
entrained in the monitoring well during the course of well purging and sampling activities, or an 
accurate representation of aquifer/groundwater conditions.  The DPW proposed to sample 
various wells throughout the Main Post area using a low flow sampling technique.  The proposal 
was accepted by the NJDEP, and the DPW performed low flow sampling at several other sites 
within the Main Post area.  The results of the low flow sampling have shown that the reported 
metal concentrations are most likely attributable to sediment entrained in the samples during the 
sampling event, and are not representative of actual groundwater conditions.  This result is 
particularly true for the metals regarded as uncharacteristic (i.e., non-native) of the site soils 
(arsenic, antimony, beryllium, cadmium, chromium, cobalt, lead, mercury, selenium, silver, 
thallium, vanadium).  Significant reductions in the concentrations of metals also have been 
observed for many of the more commonly occurring soil constituents, such as aluminum, barium, 
calcium, copper, iron, magnesium, manganese, nickel, potassium, sodium, and zinc.  However, 
the more common constituents are consistently observed in groundwater, even when the low-
flow sampling methodology is used.  The DPW expects that similar results will prevail at Site 
812, and will begin using the low-flow sampling approach to substantiate the assumption that the 
detected metals are not contaminants at Site 812.  A long-term groundwater monitoring program 
encompassing low flow sampling will be included as part of the remedial action program for the 
site, which will allow the DPW to prove this assertion.  In addition, lead results for two 
subsequent Quarterly sampling events (September and December 1999) at MW-4 were as 
follows: 36.3 ug/L and 38.6 ug/L.   While these results still exceed the respective GWQC of 10 
ug/L, they represent successive detections that are an order-of-magnitude lower than the first two 
Quarterly results for lead at MW-4, and suggest that the low-flow sampling methodology may 
eliminate lead as a potential COC in groundwater at MW-4. 
 
Based on the magnitude of the exceedences, the frequency of occurrences, and the wide-ranging 
results for the non-native metals, no single metal constituent is identified as a COC at Site 812.  
Furthermore, the proposed long-term groundwater monitoring program will recommend the use 
of low-flow sampling to ensure that the detected metals are not contaminants.  Therefore, 
arsenic, cadmium, chromium, lead, mercury and selenium are not given further consideration in 
this RIR/RAW. 
  
3.2.3 Hydraulic Conductivity Testing  
 
Rising-head aquifer hydraulic conductivity tests (slug tests) were conducted in wells MW-2, 
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MW-3, MW-5, MW-8, and MW-12 on May 19, 2000.  Each test was conducted by inserting a 
bailer of known volume into the well and then quickly withdrawing the bailer while monitoring 
the dynamic water level.  The test was continued until the water level recovered to at least 80 
percent of the initial static level.  The water level was monitored using an electronic data 
recorder linked to pressure transducer.  
Water-level data from slug tests were analyzed by two methods: (1) the method developed by 
Bouwer (Bouwer and Rice, 1976; Bouwer, 1989); and (2) the Hvorslev method (Hvorslev, 
1951). The equations used for these methods, the input parameters used for each test, and graphs 
of the data are presented in Appendix D.  The two methods yielded comparable results, 
discussed in the following paragraphs.   
 
3.2.3.1 Shallow Wells (MW-5, MW-8, and MW-12) 
 
Using the Bouwer and Rice method, hydraulic conductivity was determined to range from 
8.34E-04 centimeters per second (cm/sec) to 2.28E-03 cm/sec (2.36 to 6.46 ft per day (ft/d)), 
with an arithmetic mean of 1.50E-03 cm/sec (4.25 ft/d).  Using the Hvorslev method, it was 
found to range from 7.52E-04 cm/sec to 2.82E-03 cm/sec (2.13 to 7.99 ft/d), with an arithmetic 
mean of 1.63E-03 cm/sec (4.62 ft/d).  The average hydraulic conductivity for shallow wells is 
1.56E-03 cm/sec (4.42 ft day).  These values are consistent with the hydrogeologic conditions 
encountered at the Site. 
 
3.2.3.2 Deep Wells (MW-2 and MW-3) 
 
Using the Bouwer and Rice method, hydraulic conductivity was found to range from 2.49E-04 
cm/sec to 2.74E-04 cm/sec (0.71 to 0.78 ft/d), with an arithmetic mean of 2.63-04 cm/sec (0.75 
ft/d). Using the Hvorslev method, it was found to range from 2.75E-04 cm/sec to 3.36E-04 
cm/sec (0.78 to 0.95 ft/d), with an arithmetic mean of 3.05E-04 cm/sec (0.86 ft/d).  
 
The average hydraulic conductivity for deep wells is 2.84E-04 cm/sec (0.81 ft/day).  Again, 
these values are consistent with the hydrogeologic conditions encountered at Site 812.] 
 
3.2.4 Sensitive Receptors & Well Search Summary 
 
Searches were performed using various databases and historical information to identify sensitive 
receptors and groundwater wells that may be potentially affected by soil and groundwater 
conditions at Site 812.  Groundwater quality data from the monitoring wells at the Site indicate 
that organic compounds and metals were detected in concentrations above the New Jersey 
GWQC.  Based on hydrogeologic principles, groundwater flow could result in the migration of 
contaminants to potential downgradient receptors. 
 
An Offsite Receptor Report (dated 27 June 2000) was prepared for Site 812 by Environmental 
Data Resources, Inc. (EDR).   In addition, a search of the comprehensive well database 
maintained by the NJDEP – Well Permitting and Regulations Section of the Bureau of Water 

  June 2001 26 



FINAL Site 812 
 Remedial Investigation Report & Remedial Action Workplan 

Fort Monmouth, New Jersey  
 

Allocation was performed.  The search was performed for a one mile radius surrounding the 
center point of Site 812.  A copy of the sensitive receptor survey is provided in Appendix E and 
a copy of the Well Search Summary is provided in Appendix F.   
 
The results of the well search summary identified 228 database records within a one-mile radius 
of Site 812, and include the following relevant wells: 
 

• Monitoring Wells:  159 monitoring wells were identified within one mile of Site 812.  
The well depths ranged from 4 to 50 ft. 

• Domestic Wells:  32 total domestic wells were identified within one mile of Site 812.  
The well depths ranged from 46 to 350 ft. 

• Irrigation Wells – 8 irrigation wells were identified within one mile of Site 812. The 
wells ranged from 20 – 200 ft. 

• Public Supply Wells – No public supply, public non-community, or non-public [supply] 
wells were identified within one mile of Site 812. 

 
Regarding potential human and ecological receptors, the most proximate sensitive receptor is 
Husky Brook which flows north of Site 812.  The database search results indicate that two 
schools (Steelman School and Meadowbrook Elementary School) are located within one-mile 
south-southeast of Site 812.  These schools are not receptors for the groundwater migration 
pathway because groundwater use has not been documented and the schools are located opposite 
the direction of natural groundwater flow.   
 
In the case of Site 812, potential receptors are not expected to be impacted because of the 
following: 
 

1. Site 812 is located on an Army-controlled installation that restricts access to the site.  The 
majority of the site is paved.  No surface water bodies (i.e., creeks, ponds, wetlands, etc.) 
traverse Site 812. 

2. Based upon the findings of the well search, no public supply, public non-community, or 
non- public [supply] wells are identified within one mile of Site 812.  Further, there are 
no domestic, irrigation, industrial, or supply wells existing within the boundaries of Site 
812, nor will any be installed in the future.  Since no groundwater use is occurring or is 
anticipated to occur, the groundwater beneath the Site 812 is not considered to be a 
potential receptor pathway. 

3. There are no expected concerns regarding direct human exposure to impacted soils.  The 
majority of the Site is paved.  No VOC were detected in soil above the RDCSCC and the 
relatively low concentrations of dissolved phase VOC and the absence of free product 
suggest that accumulation and migration of hazardous vapors is highly unlikely.  The 
current institutional controls will be maintained to limit direct contact with the Site. 

 
3.3 SUMMARY AND DISCUSION (SITE CONCEPTUAL MODEL) 
 
3.3.1 Hydrogeologic Characteristics 
 
Based on the subsurface investigation program, the Site is underlain by two distinct stratigraphic 
units.  The uppermost unit is generally a sand and gravel material with trace amounts of silt.  
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This unit is approximately 25 ft thick, and is underlain by a gradational uniform silt layer, the 
thickness of which exceeded the depth of our exploration.  Fill material consisting of bricks, 
wood debris, and concrete was identified in the area of boring B-5, MW-1, and MW-4.  This fill 
material is approximately seven ft deep and begins at grade.  A geologic cross-section is 
presented in Figure 11. 
Water level measurements collected in May and June of 2000 (see Figures 12 and 13) suggest 
that groundwater flows to the north.  Depth to water from the ground surface ranges from 4.11 ft 
bgs to 11.03 ft bgs.  Anomalies in the water level data were noted for wells MW-4, MW-5, and 
MW-7.  These anomalies are likely the result of fill material, underground utilities, or well 
construction that have altered the static water level in the proximity of these wells.  This is 
evident in MW-4, which is screened in fill material and exhibits a perched water condition 
within the fill (see Figure 11).  This results in a questionable high water level elevation.  A large 
portion of the Site is paved, thereby diminishing infiltration and percolation of precipitation and 
surface runoff.  However, there are landscaped areas on the Site that allow precipitation to 
infiltrate.  This is evident over the fill material proximate to the locations of MW-1, MW-4, and 
boring B-5. Precipitation would likely maintain the perched water table condition. 
 
Based on the water level measurements in the deep wells (MW-1, MW-2, and MW-3) when 
compared to the adjacent shallow wells, there appears to be a single water-bearing zone, 
although the lower reaches of the unconfined aquifer may have a reduced permeability based on 
the hydraulic conductivity tests.  In general, the hydraulic conductivities (K) of the deeper wells 
(MW-2 and MW-3) were less than the shallow wells (MW-8 and MW-12).  Note that MW-5 has 
anomalous water level data  (possibly due to the fill material).  It is not representative of the 
shallow zone conductivity and, subsequently, was not used for comparison. 
 
Based on the proximity of the Site to tidal estuaries, the Site is likely minimally influenced by 
tidal fluctuations; however, a quantitative evaluation was not conducted as part of this study. 
 
3.3.2 Contaminant Distribution 
 
Soil 
 
No VOC were detected in soil above the RDCSCC standard.  Therefore, it is unlikely that a 
significant source area of contamination exists on the Site.  The existence of free product 
(NAPL) is unlikely and was not discovered during any investigation activities. 
 
No SVOC were detected above the respective RDCSCC in the soil samples collected from B-5. 
 
TPHC contamination was identified at seven locations (B-61, B-64, B-71, B-106, B-136, B-138, 
and B-144).  The concentration of the contamination ranged from 1,042.12 mg/Kg to 7,099.80 
mg/Kg and occurred in the uppermost 1 to 5 ft of soil.  No associated VOC concentrations were 
identified at these locations suggesting that the TPHC contaminants are likely the result of 
heavier hydrocarbons such as oil and grease, fuel oil, diesel fuel, or similar petroleum 
compounds.  The distribution of TPHC contamination in the soil suggests isolated areas of 
impact.  Several areas of TPHC contamination exist proximate to the Site of the apparent historic 
fuel station (MW-61, MW-71, and MW-106), suggesting that past operations near this area could 
be the source of the TPHC contamination.  However, none of the TPHC concentrations 
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encountered at the Site exceeded the 10,000 mg/Kg standard for TOC, and as a result, TPHC is 
not identified as a COC. 
 
During the SI, lead was detected at Boring B-5 at 601.75 mg/Kg which exceeds the respective 
RDCSCC of 400 mg/Kg by less than one order of magnitude.  TAL metals (which includes lead) 
were then analyzed at the Boring B-5 location during the expanded SI and no detections above 
the respective RDCSCC were reported.  Metals were then not included in the RI and are not 
considered a COC. 
 
Groundwater 
 
The results of the SI and the expanded SI identified the Boring B-5 location as a potential source 
area for VOC and metals groundwater contamination requiring further investigation.  In addition, 
VOC were detected during the RI at concentrations above their respective GWQC at seven 
boring locations (Boring Nos. 8, 19. 41, 62, 63, 148, and 149).  These detections formed the 
basis for the planning and implementation of the groundwater installation and monitoring 
program at Site 812.  
 
Groundwater samples (collected from MW-1 through MW-14) were analyzed for VOC, SVOC, 
pesticides/PCB, and metals during each of two sampling events (May and June 2000).  A total of 
19 VOC were detected in five monitoring wells (MW-04, MW-05, MW-07, and MW-09) during 
the May and June 2000 sampling events.  Seven of the 16 VOC were detected above their 
respective GWQC during both sampling events and the cumulative results of m+p-xylenes, and 
o-xylene exceeded the GWQC during both sampling events.  Given the exceedences of the 
respective GWQC during both sampling events at MW-04, MW-05, and MW-07, the following 
seven VOC and total xylenes are identified as COC at Site 812: 1,1,1-trichloroethane, 1,1-
dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, benzene, trichloroethene, 
tetrachloroethene, and VC.   
 
No SVOC or pesticides/PCB were detected above respective GWQC in any of the wells sampled 
and are not identified as COC at Site 812. 
 
Metals concentrations above New Jersey GWQC were detected in all of the groundwater 
samples; however, the majority of these metals are consistent with the mineralogy of the 
geologic formations.  Elevated concentrations of aluminum, calcium, iron, magnesium, 
manganese, potassium, and sodium were detected.  These compounds can all be attributed to the 
natural geologic and hydrogeologic conditions at the Site, as described above. 
 
Cadmium, chromium, copper, lead, and mercury were all identified in the MW-4 sample.  
However, concentrations have fluctuated near or below the GWQC based on the two sampling 
events.  Future, low-flow groundwater monitoring will be used to assess if these metals are due 
to suspended sediments in the groundwater samples. 
 
Lead was identified above New Jersey GWQC in several of the other monitoring well locations 
(MW-1, MW-5, MW-9, MW-12, and MW-13); however, the concentrations did not significantly 
exceed the GWQC.  It is possible that the lead is naturally occurring because of the geologic 
mineralogy, or higher concentrations were induced as the result of the sampling procedure (i.e., 
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turbidity).  As previously discussed, future low-flow sampling events will be used to evaluate the 
significance, if any, of the detected lead.  
 
Primarily based on VOC results of the RI, three areas of environmental impact have been 
defined at three separate well locations (MW-4, MW-5, and MW-7).  These well locations were 
identified with contaminant concentrations exceeding the GWQC.  For remedial purposes, three 
separate Areas of Concern have been defined:  Area 1 for MW-4, Area 2 for MW-5, and Area 3 
for MW-7 (see Figure 10 for the locations and contaminant concentrations and Figure 14 for the 
defined Areas of Concern). 
 
Area 1 – MW-4 
 
MW-4 and the proximate groundwater grab sample at Boring B-5 detected VOC contaminant 
concentrations, consisting primarily of cis-1,2-dichlorethene and, to a lesser degree, trans-1,2-
dichloroethene, VC, trichloroethene, 1,1-dichloroethene, PCE, and total xylenes.  Benzene was 
also identified at this location slightly above the GWQC.  While concentrations of these VOC 
exceed the respective GWQC, groundwater grab samples collected in several borings (B-43, B-
44, B-45, B-46,B-47, B-59, and B-71),located adjacent to MW-5 and Boring B-5 contained only 
one VOC detection (Boring B-7 for toluene at 1.47 ug/L) that was below the GWQC, suggesting 
that the extent of the migration is laterally limited.   
  
The contamination observed at MW-4 appears to be confined to the fill material in which MW-4 
is screened (see Figure 11).  A suspect high water level is exhibited in this well suggesting 
perched water table conditions within the fill material.  Based on the geologic data (i.e., the 
presence and extent of fill material) coupled with the elevated VOC concentrations in this zone, 
it is likely that the perched water within the fill material or the fill material itself is the source of 
the contamination.  The vertical extent of this contamination is limited to the upper sandy zone, 
since the sample collected from a well (MW-1) located near MW-4 and screened directly below 
this zone had no detectable concentrations of VOC constituents.  The black silt (strata in which 
MW-1 is screened) may be acting as a semi-impermeable barrier, preventing the downward 
migration of the dissolved phase contaminants from the upper zone (see Figure 11). 
 
Anomalous concentrations of bromoform were identified in aqueous samples B-148 and B-149.  
These concentrations barely exceed the New Jersey GWQC and do not cause significant 
environmental concern.  In addition, a groundwater monitoring well (MW-12) was located in the 
vicinity of these borings and no VOC were detected during the May and June 2000 sampling 
events.  The concentrations of the chlorinated solvents identified in MW-4 are well below the 
solubility of those compounds in water, suggesting that no DNAPL exists.  In addition, no 
detectable PID measurements were recorded in MW-1 below the contaminated fill zone, further 
supporting the absence of dense non-aqueous phase liquids (DNAPL). 
 
In summary, based on the distribution of groundwater contamination in this area, a limited 
source of contamination may exist within the fill material, resulting in contamination of the 
perched water within this material.  The contaminated perched water then infiltrates downward 
into the sandy zone diminishing in concentration with depth because of dispersion and dilution.  
The apparent extent of groundwater contamination is minimal and significant migration is 
absent, both horizontally and vertically.   
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Area 2 -  MW-5 
 
Concentrations of 1,1,1-TCA were detected at MW-5 during the May and June 2000 sampling 
events at 10.09 ug/L and 43.71 ug/L, respectively and at the proximate groundwater grab sample 
collected at Boring B-8 (84.32 ug/L). The June groundwater detection at MW-5 and the 
groundwater grab sample at Boring B-8 both exceed the New Jersey GWQC for 1,1,1-TCA of 30 
ug/L.  Contaminant concentrations may decline to less than the New Jersey GWQC by natural 
degradation processes and dilution if the area remains undisturbed.  Groundwater grab samples 
collected in several borings (B-7, B-15, B-16, B-23, and B-24) adjacent to the periphery of the 
impacted area contained only one detection of 1,1,1-TCA (Boring B-7 at 7.41 ug/L) that was 
below the GWQC, suggesting that the extent of the migration is laterally limited.  Similar to the 
MW-1 area, the vertical extent of contamination is likely impeded by the presence of the silt 
layer at approximately 25 ft bgs.   
 
Area 3 - MW-7 
 
Concentrations of 1,1,1-TCA were detected at MW-7 during the May and June 2000 sampling 
events at 41.84 ug/L and 6.36 ug/L, respectively with the May result exceeding the GWQC of 30 
ug/L.  Groundwater grab samples collected in several borings adjacent to the periphery of the 
impacted area (Borings B-41, B-42, B-161A, and B-162) contained only one detection of 1,1,1-
TCA (Boring B-42 at 4.69 ug/L) that was below the GWQC, suggesting that the extent of the 
migration is laterally limited.   Concentrations may decline to less than the New Jersey GWQC 
by natural degradation processes and dilution if the area remains undisturbed.  Similar to the 
MW-1 area, the vertical extent of contamination is likely impeded by the presence of the silt 
layer at approximately 25 ft bgs.   
 
The data from the most recent sampling indicate that the following VOC analytes are present at 
concentrations above the GWQC in one or more wells: (1) benzene; (2) 1,1,1-trichloroethane, 
and (3) tetrachloroethene and its daughter products (trichloroethene, cis-1,2-dichloroethene and 
VC).  The results of the groundwater monitoring program show that VOC concentrations have 
decreased over time and have not migrated off-site.  The fact that there is no increase in 
concentrations of the contaminants detected above the GWQC with time indicates that no new 
sources of contamination have impacted the plume.  It should be noted that groundwater is the 
only apparent media that has been impacted. Soils appear relatively clean suggesting a small 
source area of contamination. 
 
The results of the monitoring program at Site 812 indicate that the groundwater contaminant 
plume is relatively stable and exists in three defined areas: (1) Area 1 (MW-4); (2) Area 2 (MW-
5); and Area 3 (MW-7).  Evaluation of the soil and groundwater data indicates that Area 1 
contaminants (cis-1,2-dichloroethene) are unrelated to the Area 2 and 3 contaminants (1,1,1-
trichloroethane), and that the Area 1 plume is more likely to result in the migration of 
contaminants with time. 
 
Monitoring wells MW-5 and MW-7 (Areas 2 and 3) have each been impacted by the same 
contaminant (1,1,1-trichloroethane), potentially the result of the same source material.  Through 
natural degradation or dilution, the low-level contamination in these areas will quickly degrade 
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to concentrations below New Jersey GWQC.  Based on the results of borings proximate to MW-
5 and MW-7, it is unlikely that the extent of contamination extends significantly beyond the 
actual sampling locations of MW-5 and MW-7.  Treatment of soil and/or groundwater at these 
locations is arguable based on the low contaminant concentrations.  The focus of potential 
remedial alternatives target MW-4 (Area 1) and the potential migration of COC to the north, i.e., 
in the direction of groundwater flow. 
 
For Area 1 (MW-4), the vertical distribution of contamination suggests that a contaminant source 
may exist in the fill material in which MW-4 is screened (see Figures 3, 9, and 12 of Appendix 
H).  A suspect high water table is exhibited in this well suggesting perched water conditions 
within the fill material.  Based on the geologic data (i.e., the presence and extent of fill material) 
combined with the elevated VOC concentrations in this zone, it is likely that the perched water 
within the fill material or the fill material itself is the source of the contamination.  The vertical 
extent of contamination is limited to the upper sandy zone (Tinton and Upper Red Bank 
Formation).  The sample collected from nearby MW-1, which is completed in the deeper 
formations directly below MW-4, had no detectable VOC.  Area 1 may be considered a source 
location for the isolated benzene plume and tetrachloroethene “parent – daughter” plumes. 
In a proactive effort to augment the natural attenuation process, Fort Monmouth is proposing to 
implement a remedial action for the groundwater at Site 812.  The following section details the 
proposed remedial action. 
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SECTION 4.0 
REMEDIAL ACTION WORKPLAN 
 
4.1 CHECK LIST 
 
The RAW was prepared in accordance with the applicable sections of N.J.A.C. 7:26E-6.2 and 
contains all the applicable requirements listed in that subchapter.  Items required for the RAW 
that have been previously addressed in the remedial investigation sections of this document are 
referenced or restated as necessary.  Specifically, this RAW submittal addresses, as applicable 
and appropriate: 
 

• Remedial Investigation Report pursuant to N.J.A.C. 7:26E-4.8; 
 

• Soil Remediation Plan  
a) Description of remedial action and remedial technology for each area of concern 

(N.J.A.C. 7:26E-6.2(a)(5)) 
b) Post-remedial sampling (N.J.A.C. 7:26E-6.3 & 6.4) 
c) Compound-specific cleanup goals (N.J.A.C. 7:26E-6.2(a)(4)) 
d) Scaled Site maps (N.J.A.C. 7:26E-4.9 & 6.2(a)(6)) 
e) Permit requirements/applications (N.J.A.C. 7:26E-6.2(a)8) 
f) System specifications and construction information (N.J.A.C. 7:26E-6.2(a)(9)) 
g) Soil erosion and sediment control plan (N.J.A.C. 7:26E-6.2(a)(10)) 
h) Soil disposal/soil re-use plan (N.J.A.C. 7:26E-6.4(b));  

 

• Groundwater Remediation Plan  
a) Plume(s) delineated  
b) Wells properly constructed 
c) Flow direction defined, including groundwater elevation contour maps 
d) Description of remedial action and remedial technology for each area of concern 

(N.J.A.C. 7:26E-6.2(a)(5)) 
e) Compound-specific cleanup goals (N.J.A.C. 7:26E-6.2(a)(4)) 
f) Remedial monitoring plan/effectiveness evaluation plan 
g) Hydraulic control information/maintenance 
h) Treated water discharge location 
i) Scaled Site maps (N.J.A.C. 7:26E-4.9 & 6.2(a)(6)) 
j) Permit requirements/applications (N.J.A.C. 7:26E-6.2(a)8) 
k) System specifications and construction information (N.J.A.C. 7:26E-6.2(a)(9)); 
  

• Data presentation format and quality assurance project plan (N.J.A.C. 7:26E-6.2(a)(7)); 
 

• Site Specific Health and Safety Plan (N.J.A.C. 7:26E-6.2(a)(11)); 
 

• Site restoration plan and remedial system dismantling plan (N.J.A.C. 7:26E-6.2(a)(12) 
&(13)); 

 

• Cost estimate (N.J.A.C. 7:26E-6.2(a)(14); and 
 

• Schedule of implementation (N.J.A.C. 7:26E-6.2(a)(15)). 
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4.2 SITE SUMMARY 
 
Site 812 is located on the southwestern corner of the Main Post area and covers approximately 
2.75 acres.  The Site is located in an area of the installation encompassing office and 
administration buildings and paved parking lots.  Building 812 currently contains the Army 
Community Service Center for Fort Monmouth.  While Site 812 is located on an Army 
controlled installation, there are currently no specific engineering or institutional controls in- 
place.  The conceptual model for Site 812 suggests areas of flat to gently sloping surface soils 
underlain by fill material consisting of debris mixed with organic material and silty, clayey 
sandy soil.  The fill is underlain by natural soil consisting of low permeability silty, clayey sand. 
 The saturated zone is unconfined (water table conditions) and groundwater flows in a northerly 
direction.   
 
4.2.1 Summary of Areas of Environmental Concern 
 
Based on the results of the RI, three (3) areas of concern at Site 812 are evident.  The first area 
(Area 1), and the area of most concern, is proximate to monitoring wells MW-1and MW-4 and 
Boring B-5 and encompasses approximately 1,400 square ft (sq ft).  To a lesser degree of 
concern is Area 2, which is proximate to monitoring well MW-5 and Boring B-8, encompassing 
approximately 875 sq ft, and Area 3, which is proximate to monitoring well MW-7 and 
encompasses approximately 500 sq ft.   Although these areas all have contaminants that exceed 
the New Jersey GWQC, only Area 1 significantly exceeds the standards (by several orders of 
magnitude).  Areas 2 and 3 do not significantly exceed the standards.  At these concentrations, 
the VOC contaminants in Areas 2 and 3 will likely degrade, dilute, or disperse to concentrations 
less than the GWQC in a relatively short time period.  Based on the soil and groundwater data, it 
is apparent that the Area 1 COC plume (1,2-DCE) is isolated and unrelated to the COC plume 
(1,1,1-TCA) present in Areas 2 and 3.  
 
The extent of Area 1 contamination appears to be confined to a small area in the upper 5 to 10 ft 
of soil and groundwater. A groundwater sample collected below this area (MW-1) had no 
detectable concentrations of chlorinated organics contamination.  The lateral extent of 
contamination is also minimal since soil borings on the periphery of Area 1 (less than 20 ft from 
the area inclusive of  borings B-42, B-44, B-46, B-59) are not impacted.  The extent of 
contamination is indicative of a small release in the near-surface. 
 
Monitoring wells MW-5 and MW-7 (Areas 2 and 3) have each been impacted by the same 
contaminant (1,1,1-TCA).  Through natural degradation or dilution, the low-level contamination 
in these areas is predicted to quickly degrade to concentrations below New Jersey GWQC.  
Based on the results of borings proximate to MW-5 and MW-7, it is unlikely that the extent of 
contamination extends significantly beyond the actual sampling locations of MW-5 and MW-7.  
Treatment of soil and/or groundwater at these locations is arguable based on the low contaminant 
concentrations.  The focus of potential remedial alternatives target groundwater monitoring well 
MW-4 (Area 1) and the potential migration of COC to the north of Area 1, i.e., in the direction of 
groundwater flow. 
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4.2.2 Summary of Proposed Remedial Action(s) 
 
Based on the summary of the areas of environmental concern presented above and the 
conceptual model for Site 812 developed in the RI, the following remedial action approach will 
be evaluated: 
 

• Continued groundwater monitoring to demonstrate contaminant degradation due to 
ongoing natural attenuation. 

• The natural attenuation occurring at Site 812 will be evaluated against the 
implementation of potentially applicable remedial technologies to enhance/accelerate the 
ongoing natural attenuation and/or more directly mitigate the residual levels of 
chlorinated organics. 

 

Based on the localized areas of contamination and relatively low concentrations of contaminants 
discussed above, an in-situ chemical or bioremediation treatment of the three affected areas will 
be evaluated to enhance/accelerate the natural attenuation process and/or more directly mitigate 
the residual levels of chlorinated organics.  It is expected that compliance with NJDEP GWQC 
can be achieved relatively easily and within a reasonable period. 
 
4.2.2.1 Area(s) Proposed for Remedial Action 
 
The three (3) delineated areas of concern at Site 812 (Area 1, Area 2, and Area 3) are the areas 
proposed for remediation at Site 812.  Area 1 is proximate to groundwater monitoring wells 
MW-1, MW-4, and Boring B-5 and encompasses approximately 1,400 sq ft.  Area 2 is 
approximate to groundwater monitoring well MW-5 and Boring B-8 encompassing 
approximately 875 sq ft, and Area 3, is proximate to groundwater monitoring well MW-7 
encompassing approximately 500 sq ft. 
 
4.2.2.2 Identification of Applicable Remediation/Cleanup Standards 
 
The COC and media proposed for remedial action at Site 812 are the eight (8) VOC detected above 
the New Jersey GWQC at Areas 1, 2, and 3 in the shallow groundwater.  The applicable 
remediation/cleanup standards are the respective New Jersey GWQC:    
 

VOC Parameter 
NJDEP GWQC 

(µg/L) 
1,1-Dichloroethene 2 
Benzene 1 
Cis-1,2-Dichloroethene 10 
Tetrachloroethene 1 
Trans-1,2-Dichloroethene 100 
Trichloroethene 1 
Vinyl Chloride 5 
1,1, 1-Trichloroethane 30 
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4.2.2.3 Description of Proposed Remedial Actions/Technologies 
 
The proposed remedial actions/technologies to be evaluated at Site 812 include chemical 
treatment, bioremediation, and monitored natural attenuation.  A discussion of each of these 
technologies is provided below. 
 
Chemical Treatment 
 
In-situ chemical treatment (oxidation) involves the introduction of one or more chemicals 
(primarily oxidizers such as dissolved oxygen, peroxide, potassium permanganate, or ozone) into 
the subsurface, which react with the COC in an exothermic reduction/oxidation (redox) chemical 
reaction to degrade the contaminants into non-toxic end products (usually carbon dioxide, water 
and fatty acids).  The two primary in-situ chemical treatment (oxidation) methods used within 
soils and groundwater in the degradation of organic contaminants are: 
 

1. Dilute hydrogen, magnesium and/or calcium peroxide, also known as oxygen release 
compounds; and 

2. Fenton reagents, a proprietary blend of iron catalysts, peroxides, detergents, and buffers. 
 

In-situ chemical treatment (oxidation) can be undertaken in conjunction with other treatments, 
such as pump-and-treat, soil vapor extraction, and bioremediation, to degrade residual 
contaminants.  A brief overview of the two in-situ chemical treatment (oxidation) methods is 
provided below.   
 
Oxygen Release Compounds (ORC) 
 
Oxygen release compounds (ORC) degrade (reduce) to water or hydroxides, therein releasing 
free oxygen to the system.  The free oxygen subsequently is utilized by organisms in the 
soil/groundwater to break down organic molecules (contaminants) into smaller, simpler, non-
toxic substances, such as water and fatty acids.  Most ORC blends on the market are too dilute 
for safety concerns to produce enough free oxygen to create a substantial redox chemical 
degradation.  They serve only as sources of additional oxygen to indigenous microbes in their 
bioremedial degradation of organic substances (see Bioremediation section below).   
 
Fenton Reagents 
 
The Fenton reagent reaction is a straightforward oxidation process in which larger organic 
molecules are oxidized or chemically cleaved into simpler, environmental-friendly substances, 
such as water and carbon dioxide.  “Daughter products,” or intermediate breakdown products, 
may be created as the result of the Fenton reagent reaction.  However, these daughter products 
are eventually broken down by the Fenton reagent reaction. The process is extremely rapid, 
approximately days or weeks, as opposed to bioremediation or natural attenuation, which 
typically occur over periods of months or years. 
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The process uses a standard Fenton’s reagent procedure that combines hydrogen peroxide and 
iron (Fe+2).  The catalyzed decomposition of hydrogen peroxide to form hydroxyl radicals (OH-), 
a strong oxidant, occurs as follows: 
 

H2O2  + Fe+2 þ OH + OH- + Fe+3 
 

The hydroxyl radical (OH-) attacks the carbon-carbon bonds, resulting in cleavage fragments as 
follows: 

contaminants   + OH-  þ daughter products  +  H2O2 + OH- 
 

Subsequent oxidation results in a breakdown of the contaminant fragments to carbon dioxide and 
water as follows: 

daughter products  + OH-   þ   H2O + OH + CO2 
 
The Fenton reagent reaction selectively attacks carbon bonds based upon their complexity.  
Specifically, the presence of the carbon-carbon (C=C) double bonds in the benzene ring of 
molecules facilitates the propagation of the hydroxyl radical (OH-) addition reaction followed by 
ring cleavage to final by-products such as carbon dioxide and water.  In short, Fenton reagents 
are especially reactive with benzene-type compounds.  Furthermore, they can be used in the 
oxidation of chlorinated and non-chlorinated hydrocarbons, as well as semi-volatile organic 
compounds, including pesticides, and polycyclic aromatic hydrocarbons (PAHs). 
 
The volume and chemical composition of individual treatments are based on the contaminant 
levels and volumes, subsurface characteristics, and pre-application laboratory test results.  The 
methods for delivery of the chemicals may vary.  The Fenton reagents are injected through a well 
or injector head (GeoProbe®) directly into the subsurface or combined with extract (i.e., liquid) 
from the site and then recirculated.   
 
Bioremediation 
 
Bioremediation is a treatment process that uses naturally occurring microorganisms (yeast, fungi, 
or bacteria) to breakdown or degrade hazardous substances into less toxic or non-toxic 
substances.  The microorganisms consume and digest organic substances for nutrients and 
energy.  In general, the microorganisms break down the organic contaminants into harmless 
products – mainly carbon dioxide and water.  Once the contaminants are degraded, the 
microorganism population is reduced (i.e., die) with the declining food source.  The dead 
microorganisms or small residual populations of microbes in the absence of food pose no 
contamination risk. 
 
For bioremediation to occur, the microorganisms must be active and healthy.  Bioremediation 
technologies assist microorganisms’ growth and increase microbial populations by creating the 
optimum environmental conditions for detoxification of the maximum mass of contaminants.  
The specific bioremediation technology used is determined by several factors, including the type 
of microorganisms present, site conditions, and the quantity and toxicity of the contaminant 
chemicals.  Different microorganisms degrade different types of compounds and survive under 
different conditions. 
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Indigenous microorganisms are those microbes that are naturally present at the site.  To stimulate 
the growth of these indigenous microorganisms, the proper soil temperature, moisture content, 
oxygen, pH, soil redox potential, and nutrient content may need to be provided.  An additional 
carbon source, such as molasses or other inexpensive simple carbon chain sugar, may be added 
to promote rapid growth of the indigenous microbial populations. 
 
If the biological activity needed to degrade a particular contaminant is not present in the soil at 
the site, microorganisms from other locations or special commercially available, cultured 
microbes or enzymes, whose effectiveness has been tested and documented, can be added to the 
contaminated media.  These are called exogenous microbes and enzymes.  The conditions at the 
site must be adjusted to ensure that the exogenous microbes will thrive. 
 
Bioremediation can take place under aerobic and anaerobic conditions.  In aerobic conditions, 
microorganisms use available atmospheric oxygen to function.  With sufficient oxygen, and the 
proper environmental conditions, the microbes will convert many organic contaminants to 
carbon dioxide and water.  Anaerobic conditions support biological activity when no oxygen is 
present.  The microorganisms break down chemical compounds in the soil via beta-oxidation to 
release methane and carbon dioxide.  Sometimes, during the aerobic and anaerobic processes of 
breaking down the original contaminants, intermediate products that are less toxic, equally toxic, 
or more toxic than the original contaminants are created. 
 
Bioremediation applications fall into two broad categories: in-situ (in-place) or ex-situ (removed, 
out-of-place).  In-situ bioremediation treats the contaminated soil or groundwater where 
originally detected.  Consequently, it may be less expensive, create less dust, and cause less 
release of contaminants than ex-situ techniques.  In addition, it is possible to treat a large volume 
of media at one time using in-situ methods.  In-situ techniques, however, are generally slower 
than ex-situ techniques, but are more cost effective at sites with permeable (i.e., sandy or 
uncompacted) soil and transmissive aquifers.  Ex-situ bioremediation processes require removal 
of the contaminated soil or groundwater (e.g., excavation of contaminated soil or pumping of 
groundwater) before treatment.  In the case of this Fort Monmouth RAW, only in-situ 
bioremediation was considered and evaluated. 
The goal of aerobic in-situ bioremediation is to supply oxygen and nutrients to microorganisms 
in the soil.  Aerobic in-situ techniques can vary in the way they supply oxygen to the microbes 
that degrade the contaminants.  Two most common methods are bioventing and the injection of 
hydrogen peroxide.  Oxygen can be provided naturally in well-vented soils, by pumping air into 
the soil above the water table (bioventing) or below the water table (air sparging), or by 
delivering oxygen in liquid or solid form as hydrogen peroxide or a peroxide salt to the 
subsurface.  In-situ bioremediation may not work well in clays or in highly layered subsurface 
environments because oxygen cannot be evenly distributed throughout the area.  In-situ 
remediation typically requires years to reach cleanup goals, depending mainly on the 
biodegradability of the specific contaminant.  Less time is generally required with easily 
degradable contaminants. 
 
Bioventing/Air Sparging Systems 
  
These systems deliver air (oxygen) from the atmosphere into the soil and/or groundwater 
through injection wells placed in the ground where the contamination exists.  The number, 
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location, and depth of the wells depend on many geological factors and engineering 
considerations. 
 
An air blower may be used to introduce air into the soil/groundwater through the injection wells. 
Air (oxygen) flowing through the soil/groundwater is used by the microorganisms in the 
oxidation of the contaminants.  Nutrients, soil moisture, pH, and soil Redox potential-adjusting 
chemical agents, and/or commercially available cultured microbes or enzymes, may be applied 
to the surface or pumped into the injection wells.  Nitrogen, phosphorous, and supplemental 
carbon sources may also be required to increase the growth rate of the microorganisms.  
  
Hydrogen Release Compounds 
 
This method uses hydrogen release compounds (HRC) to enhance in-situ anaerobic 
bioremediation using proprietary polyacetate esters specially formulated for slow release of 
lactic acid.  Bioremediation using HRC is a multi-step process.  Indigenous anaerobic microbes 
metabolize the lactic acid generated by HRC, thereby producing hydrogen.  The resulting 
hydrogen can be used by reductive dehalogenators (e.g., a type of microbe), which are capable of 
metabolizing chlorinated hydrocarbons via a process called reductive dechlorination.  Major 
target compounds in this group include the chlorinated aliphatic hydrocarbons, such as PCE, 
TCE, trichloroethane (TCA), and their derivatives.  By providing a long-lasting, time-release 
hydrogen source, HRC enhances anaerobic reductive dechlorination of chlorinated hydrocarbons 
via anaerobic bioremediation. 
 
Biodegradation is useful for many types of organic wastes, particularly petroleum related 
compounds (aerobic bioremediation) and chlorinated hydrocarbons (anaerobic bioremediation), 
and is a cost-effective, natural process.  The extent and success of biodegradation is highly 
dependent on the toxicity and initial concentrations of the contaminants, their respective 
biodegradability, the properties of the contaminated soil, the particular treatment system and 
associated operation of the system to control the soil environment and growth of 
microorganisms.  The effectiveness of bioremediation is limited at sites with high concentrations 
of metals, highly chlorinated organics, or inorganic salts because these compounds are toxic to 
microorganisms.  In addition, the soil must be carefully controlled and monitored to ensure the 
proper oxygen content, moisture levels, soil nutrients and optional outside carbon source levels, 
soil pH, soil redox potential, and temperature are maintained to optimize environmental 
conditions to promote and enhance the growth of microorganisms.  Seasonal changes in 
temperature will also slow or possibly stop the biological process during winter months, as 
microorganisms are temperature sensitive. 
 
Monitored Natural Attenuation 

 
The term “monitored natural attenuation” refers to the reliance on the natural attenuation 
process (within the context of a carefully controlled and monitored site cleanup approach) to 
achieve site-specific remediation objectives within a period that is “reasonable” compared to that 
offered by other more active methods. 
 
The term “monitored natural attenuation” became EPA policy under OSWER Directive (9200.4-
17P) with the objective to emphasize and require that a long-term monitoring program become 
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an important component of a remedy where natural processes are to be relied upon to achieve 
the cleanup objectives.  The intent of the directive was to distinguish between the case where 
“monitored natural attenuation”(MNA) is used as a remedy, as opposed to the case where 
“natural attenuation” processes are occurring as part of a no-action remedy and are not being 
relied upon to attain a remedial objective.  The NJDEP has also accepted “monitored natural 
attenuation” as an optional remedy for the cleanup of a contaminated Site, particularly in the 
case of underground storage tanks. 
 
“Natural attenuation” is the effect of natural processes (i.e., those which do not require human 
intervention such as engineered enhancement or controls) which reduce the mass, toxicity, 
mobility, volume, or concentration of contaminants in soil or groundwater.  It is a passive 
method of treatment; however, the U.S. Environmental Protection Agency (USEPA) and NJDEP 
expect that source control and long-term performance monitoring will be fundamental 
components of any remedy that relies primarily on natural attenuation processes.  MNA 
generally includes the use and maintenance of reliable institutional controls to prevent the use of 
the contaminated groundwater.  USEPA and NJDEP do not view MNA to be a “no action” or 
“walk-away” approach, but rather consider it to be an alternative means of achieving remediation 
objectives that may be appropriate for specific, well-documented site circumstances where it 
meets the applicable statutory and regulatory requirements.   
 
In the majority of cases where MNA is proposed as a remedy, its use may be appropriate as one 
component of the total remedy, that is either in conjunction with active remediation or as a 
follow-up measure.  In general, MNA should be used cautiously as the sole remedy at 
contaminated sites. 
 
The “natural attenuation processes” that are in operation in such a remediation approach include 
a variety of physical, chemical, or biological processes that, under favorable conditions, act 
without human intervention to reduce the mass, toxicity, mobility, volume, or concentration of 
contaminants in soil or groundwater.  These in situ processes encompass biodegradation; 
dispersion; dilution; sorption; volatilization; radioactive decay; and chemical or biological 
stabilization, transformation, or destruction of contaminants. 

 
MNA is appropriate as a remedial approach where it can be demonstrated capable of achieving a 
site’s remediation objectives within a timeframe that is considered “reasonable” compared to that 
offered by other methods and where it meets applicable remedy selection criteria.  Therefore, 
sites where the contaminant plumes are no longer increasing in extent, or are shrinking, would be 
the most appropriate candidates. 

 
The timeframe required for MNA remedies is often longer than that required for remedies that 
are more active.  Consequently, the uncertainty associated with the natural attenuation processes 
increases dramatically, as well as the ability to establish the performance monitoring standards 
capable of verifying the performance expected from natural attenuation in a timely manner (e.g., 
five to ten year monitoring period). 
Potential advantages of using MNA include: 
 

• As with any in-situ process, generation of lesser volume of remediation wastes, reduced 
potential for cross-media transfer of contaminants commonly associated with ex-situ 
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treatment, and reduced risk of human exposure to contaminants, contaminated media, and 
other hazards, and reduced disturbances to ecological receptors; 

• Some natural attenuation processes may result in in-situ destruction of contaminants; 
• Less intrusion as few surface structures are required; 
• Potential for application to all or part of a given site, depending on site conditions and 

remediation objectives; and 
• Potentially lower overall remediation costs than those associated with active remediation. 

 
The potential disadvantages of using MNA include: 
 

• Longer time frames may be required to achieve remediation objectives, compared to 
active remediation measures at a given site; 

• Site characterization is expected to be more complex and costly; 
• Toxicity and/or mobility of transformation products may exceed that of the parent 

compound; 
• Long-term performance monitoring will generally be more extensive and for a longer 

time frame; 
• Institutional controls may be necessary to ensure long term protectiveness; 
• Potential exists for continued contamination migration, and/or cross-media transfer of 

contaminants; and 
• Hydrologic and geo-chemical conditions amenable to natural attenuation may change 

over time and could result in renewed mobility of previously stabilized contaminants (or 
naturally occurring metals), adversely influencing the remedial effectiveness. 

 
While MNA could be implemented at Site 812, a more active remedy will be pursued to reduce 
the time required to reach the identified remediation cleanup standards. 
 
4.2.3 Proposed Remedial Alternative 
 
The DPW proposes using biological enhancement agents (i.e., HRC) at the three affected areas 
to directly enhance/accelerate the naturally occurring in-situ anaerobic bioremediation at the Site 
and retard the generation and extent of VC migration in the groundwater.  The proposed 
remedial alternative at Site 812 encompasses the implementation of HRC at the three identified 
areas of concern.  Placement of the treatment areas is intended to provide direct treatment of the 
areas of highest groundwater impact, as well as limit downgradient migration of impacted 
groundwater.  By reducing the source of contaminants, the volume and migration of generated 
degradation products, specifically VC, will also be reduced.  HRC will be injected to 4-8 ft bgs 
in a 10-foot interval treatment grid in the three established hot spot areas, centered on the three 
monitoring wells (MW-4, MW-5, and MW-7).  
 
 The total number of injection locations is estimated as follows: 
 

• Area 1 – 25 locations  
• Area 2 – 20 locations 
• Area 3 – 12 locations 
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In addition, to maintain subsurface anaerobic conditions within the treatment area, an upgradient 
injection of HRC will be performed approximately 30 days following the initial HRC 
application.  The anaerobic barrier will be installed approximately 15-20 ft upgradient of the 
three treatment areas and will be approximately 90 ft in length.  The barrier will be injected in 
two rows offset by 5 ft (creating a “picket fence” pattern) on 10-foot centers.  Figure 14 depicts 
the approximate locations of the three proposed remedial treatment areas and the infiltration 
barrier.  Approximately 4,200 pounds of HRC will be applied to the Site and the enhanced 
bioremediation is expected to continue for a minimum of 12 months.  HRC will be applied at a 
rate of approximately 13½ pounds per vertical foot.  The HRC will be applied using direct push 
technology via a mobile, truck-mounted GeoProbe®.    Injection points will be terminated at 
approximately 10 ft bgs.  After the completion of each injection point, a high-pressure pump will 
be used to inject the HRC from 4 – 8 ft bgs.   
 
Quarterly groundwater monitoring of MW-01 through MW-08 and MW-12 through MW-14 will 
be continued following the initial HRC injection.  Further, one or more additional downgradient 
monitoring wells will be located near Husky Brook and incorporated into the groundwater 
sampling program to monitor performance of the remedial action and retardation of the defined 
contaminant plume.  The monitoring wells will be sampled for VOC+15 and TAL metals.  
Twelve months following the initial HRC injection, the results and findings will be presented in 
a Remedial Action Report. 
 
Site 812 exists within the boundary of Fort Monmouth, and as such, is a Federal facility with 
controlled access.  The DPW will continue to maintain a groundwater use restriction within the 
impacted area.    The DPW is the lead agency for all land use issues at Fort Monmouth.  The 
Installation Master Plan resides in the Engineering Services and Planning Division of the DPW.  
There are no additional institutional controls proposed as part of this Remedial Action. 
 
4.2.3.1 Required Permits and Approvals 
 
Requested Authorization for Discharge to Ground Water by Permit-By-Rule 
As provided in N.J.A.C. 7:14A-7.5 (Authorization of Discharges to Ground Water By Permit-By-
Rule), Subsection (b), any person responsible for discharges to groundwater listed in 3i through v are 
deemed to have a permit-by-rule if the discharge occurs when: 1) NJDEP is remediating a 
contaminated site as defined in N.J.A.C. 7:26C-1.3, pursuant to the rules at N.J.A.C. 7:14B 
implementing the Underground Storage of Hazardous Substances Act (N.J.S.A 13:1K-6 et seq.), or 
when the owner or operator of a contaminated site is conducting remediation under NJDEP oversight, 
or the requirements of the Spill Compensation and Control Act (N.J.S.A. 58:10-23.11), or the 
Procedures for Department Oversight of the Remediation of Contaminated Sites at N.J.A.C. 7:26C; 
and 2) the person is in receipt of written approval from NJDEP.   
The groundwater discharges authorized by permit-by-rule, N.J.A.C. 7:14A-7.5, under Subsection (b) 
include: 
 
(iv).  Discharges to groundwater not to exceed 180 calendar days from any other facility or 
equipment associated with monitoring, engineering, remedial activities, or design studies necessary 
to evaluate a contaminated site.  
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By submittal of this RAW, Fort Monmouth is requesting written approval for Permit-by-
Rule discharge for the proposed remedial action, including discharges to groundwater, at 
Site 812. 
 
4.2.3.2 Deed Notification 
 
Fort Monmouth is a Federal facility and as such, no deed exists.  Fort Monmouth proposes to 
implement active remediation of the shallow groundwater at Site 812 and the DPW will continue 
to maintain a groundwater use restriction within the impacted area.  Site 812 exists within the 
boundary of Fort Monmouth, and as such, is a Federal facility with controlled access.   The DPW 
is the lead agency for all land use issues at Fort Monmouth.  The Installation Master Plan resides 
in the Engineering Services and Planning Division of the DPW.  There are no additional 
institutional controls proposed as part of this Remedial Action. 

   
4.2.3.3 Location of Proposed Remedial Treatment Units/ Planned Remedial Construction 

Activities 
 
There will be no temporary or long term structures required regarding the proposed remedial 
action.  The HRC application and confirmatory sampling will be performed utilizing a mobile, 
truck-mounted GeoProbe®.  The anaerobic barrier will be installed, also using a GeoProbe® , 
approximately 15-20 ft upgradient of the three treatment areas and will be approximately 90 ft in 
length.  Groundwater monitoring wells MW-4, MW-5, and MW-7 already exist. 
 
4.2.3.4 Treatment and Disposal Methods 

 
There is no waste stream generated resulting from this proposed remedial action that would 
require treatment and disposal.  

 
4.2.3.5 Implementation Schedule 
 
Following approval of this RIR/RAW by NJDEP, the implementation schedule for the proposed 
remedial action will be as follows: 
 

• Preparation of required plans (e.g., Site-Specific Health and Safety Plan) – 14 days. 
• Procurement and delivery to the Site of the HRC biological enhancement products – 30 

days. 
• Site mobilization/utility clearances – 5 days. 
• Establish and survey injection grid – 2 days. 
• HRC application – 5 days. 
• Installation of anaerobic barrier (performed 30 days following the initial HRC injection) 

– 3 days. 
• Demobilization – 2 days. 
• Continued groundwater monitoring of wells MW-01 through MW-08 and MW-12 

through MW-14, and one or more downgradient monitoring wells – quarterly for 
VOC+15 and TAL metals.  
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Progress reports will be prepared and submitted quarterly to the NJDEP for the duration of the 
proposed remedial action. 
 
4.2.3.6 Soil and Sediment Erosion 
 
As described within this document, the proposed remedial measures will be accomplished using 
a GeoProbe®.  There is no planned disturbance of the soil as part of the proposed remedial 
measures.  Soil and sediment erosion control measures will be implemented to minimize the 
transport of soil onto the installation from vehicles entering and exiting the site roadways (e.g., 
placement of straw, gravel).  In addition, protective barriers (e.g., hay, silt fencing) will be 
placed around storm sewer inlets that are in close proximity to the proposed remedial efforts.  
 
4.2.3.7 Quality Assurance Project Plan 
 
Field sampling activities will be conducted in accordance with the NJDEP Field Sampling 
Manual.  Fort Monmouth Environmental Testing Laboratory (NJDEP Certification #13461) will 
conduct all analyses in accordance with the New Jersey Laboratory Certification Program.  A 
separate Quality Assurance Project Plan will not be submitted for the planned HRC 
implementation. 
 
4.2.3.8 Site-Specific Health and Safety Plan 
 
As required under N.J.A.C.7:26E-1.9, a Site-Specific Health and Safety Plan (SHSP) will be 
prepared for the proposed remediation activities.  The SHSP will be prepared in accordance with 
the most recently adopted and applicable general industry (29 CFR 1910) and construction (29 
CFR 1926) standards of the Federal Occupational Safety and Health Administration (OSHA), 
U.S. Department of Labor, as well as any other Federal, State, or local applicable statutes or 
regulations.  All personnel involved in the remediation activities will adhere to the SHSP. 
 
4.2.4 Site Restoration and Remedial System Dismantling Plan 
 
There will be no temporary or long term structures required regarding the proposed remedial 
action.  The HRC application and confirmatory sampling will be performed utilizing a mobile, 
truck-mounted GeoProbe®.   
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4.2.5 Remedial Action Costs 
 
The estimated order of magnitude costs for implementation of the proposed bioremediation 
utilizing HRC at Site 812 are provided below. The primary assumptions utilized in estimating 
the order of magnitude costs are as follows: 
 

• There will be three (3) areas of coverage for the HRC injection program: Area 1 – 1,400 
sq. ft, Area 2 – 875 sq. ft, and Area 3 – 500 sq. ft. The depth of injection will be 4-8 ft 
bgs. 

• Approximately 57 injection points will be installed to an approximate depth of 10 ft 
below land surface within the three areas of concern and 20 additional injection points 
will be required to establish the anaerobic barrier.  An application rate of 15 injections 
per day is assumed.  HRC will be applied at a rate of approximately 13½ pounds per 
vertical foot. 

• There are no proposed capital costs associated with the planned remedial action. 
• DPW will utilize TVS to support the planned remedial action.  
• Analysis Performance samples will be conducted in accordance with the NJ Laboratory 

Certification Program by the Fort Monmouth Environmental Testing Laboratory (NJDEP 
Certification #13461). 

 
 

Estimated Order of Magnitude Costs 1 
Proposed Bioremediation at Site 812 Utilizing HRC 

 
 

TASK 
ESTIMATED 

COSTS 1 
1.  Site Mobilization     $2,500 
2.  GeoProbe® Injection and HRC Application 2 
 Hydrogen Release Compound – 4,200 lbs. 
 Materials 
 Labor 

 
 $ 23,800 
       $520  
    $3,840 

3.  Quarterly Groundwater Monitoring (Labor only)  $9,200 3, 4 
4.  Confirmatory Sampling and Analysis          $2,300 3, 4 
5.  Preparation of Remedial Action Report   $15,000 
TOTAL ESTIMATED COSTS   $57,160 

 NOTES: (1)  These activities are to be performed directly by the Government. 
  (2)  The Government owns a GeoProbe®  and Injection Trailer to be used during the  

   planned remedial action.  No costs have been shown for these items. 
  (3)  Quarterly groundwater monitoring costs have been estimated for Four (4) Quarters. 

  (4)  Analyses are performed by the Fort Monmouth Environment Environmental Testing 
Laboratory. 

 
4.2.5 Maintenance and Evaluation Schedule for Engineering and Institutional Controls 

 
Site 812 is located on an Army controlled installation.  Upon completion of the proposed 
Remedial Action, there are no specific engineering controls proposed for Site 812.  The DPW 
will incorporate a document equivalent to a DER into the Fort Monmouth Installation Master 
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Plan to restrict future use of groundwater at Site 812, and recognize the planned long-term 
monitoring of this area.   
 
4.3 PROGRESS REPORTS 
 
As required by N.J.A.C. 7:26E-6.5(b) Remedial Action Progress (RAP) Reports will be prepared 
and submitted Quarterly.  The RAP Reports will include the following information: 
 

• Summary of the remedial actions accomplished during the reporting period; 
• Deviations from and/or proposed modifications to the approved RAW; 
• Reporting of problems/delays in the implementation of the RAW, as well as proposed 

corrective actions with, as applicable/appropriate, changes to the approved project 
schedule; 

• A revised project schedule, including the status of all permit applications; 
• Identification of planned remedial actions for the next reporting period, and 
• Supporting documentation (e.g., photographs).  

 
In addition, on an annual basis the actual costs of remediation that have been incurred to date will be 
summarized and maintained on file at the Fort Monmouth Engineering Services and Planning 
Division of the DPW. 
 
4.4 POST-REMEDIAL ACTION EVALUATION 
 
Twelve months after the initial HRC injection, the results and findings of the Remedial Action 
will be reviewed and four potential follow-on scenarios evaluated: 
 

1. No Further Action may be proposed; 
2. Further source area treatment i.e., a second HRC injection, may be performed; 
3. If the Class III-A aquifer designation is applicable, establishment of Alternate 

groundwater quality criteria may need to be developed; and/or  
4. If it is determined that the Class II GWQC are applicable, establishment of a 

Classification Exception Area (CEA) may be proposed. 
 
The DPW proposes to implement remedial action at the three affected areas of concern to directly 
enhance/accelerate naturally occurring in-situ anaerobic bioremediation and retard the generation and 
extent of VOC contamination in the groundwater.  By implementing source control/remediation, the 
volume and migration of contaminants and potentially generated degradation products will also be 
reduced.   Quarterly groundwater monitoring will be continued. 
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID 4810.03 4810.04 4810.05 4810.06 4810.07 4810.09 4998.03 4998.04 4998.05 4998.06 4998.07 4998.08 4998.09 5003.03 5003.04

Sample Location 1 2 3 4 4 5 5 5 5 5 5 5 5 43 44
Sample Depth 8.5 ' 9' 9' 4' 9' 7.5' 0-0.5' 1-1.5' 2-2.5' 3-3.5' 4-4.4' 5-5.5' 6-6.5' 6.5' 6.5'
Sample Date 9/23/99 9/23/99 9/23/99 9/23/99 9/23/99 9/23/99 12/9/99 12/9/99 12/9/99 12/9/99 12/9/99 12/9/99 12/9/99 12/10/99 12/10/99

Volatiles
2-Butanone 1000 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Acetone 1000 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chloroform 19 ND ND ND ND ND ND 0.33 ND ND ND ND 0.29 0.31 0.33 ND
cis-1,2-Dichloroethene 79 ND ND ND ND ND 3.7 ND ND ND ND ND ND 0.37 ND ND
Methylene Chloride 49 ND ND ND ND ND ND 2.2 0.92 ND ND ND ND ND ND ND
Tetrachloroethene (PCE) 4 ND ND ND ND ND 0.47 ND ND ND ND ND ND ND ND ND
Xylenes (Total) 410 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49 NA NA NA NA NA NA 0.28 0.55 0.17 0.2 0.19 0.24 0.54 NA NA
Chrysene 9 NA NA NA NA NA NA ND ND ND ND 0.11 ND ND NA NA
Di-n-butylpthalate 5700 NA NA NA NA NA NA 1.1 0.42 0.91 0.17 0.14 0.44 1.2 NA NA
Pyrene 1700 NA NA NA NA NA NA 0.13 ND 0.15 ND ND ND ND NA NA
Total Petroleum 
Hydrocarbons (TPHC) 1000 NA NA NA NA NA NA ND ND ND ND ND ND 294.86 ND ND

Pesticide/PCB
4,4'-DDD 3 NA NA NA NA NA NA 0.004 ND 0.011 ND 0.008 0.004 ND NA NA
4,4'-DDE 2 NA NA NA NA NA NA 0.01 0.004 0.013 ND ND 0.007 ND NA NA
4,4'-DDT 2 NA NA NA NA NA NA 0.054 0.023 0.022 ND ND 0.020 ND NA NA
Metals
Aluminum NLE NA NA NA NA NA NA 12700 7000 6620 10100 9350 10600 12700 NA NA
Antimony 14 NA NA NA NA NA NA 3.61 1.49 1.32 1.75 2.65 1.66 1.74 NA NA
Arsenic 20 NA NA NA NA NA NA 13.8 4.89 5.44 8.10 8.68 8.32 6.55 NA NA
Barium 700 NA NA NA NA NA NA 44.7 18.4 16.6 23.7 27.7 22.8 23.9 NA NA
Beryllium 2 NA NA NA NA NA NA 1.08 0.694 0.713 1.21 1.25 1.23 1.18 NA NA
Cadmium 39 NA NA NA NA NA NA 0.768 0.483 0.525 1.04 0.867 1.08 0.731 NA NA
Calcium NLE NA NA NA NA NA NA 1320 838 820 1290 4900 3600 5010 NA NA
Chromium NLE NA NA NA NA NA NA 59.8 52.4 55.1 88.8 83.0 102 92.0 NA NA
Cobalt NLE NA NA NA NA NA NA 4.07 2.44 1.91 2.89 3.71 3.30 3.53 NA NA
Copper 600 NA NA NA NA NA NA 26.0 9.54 5.96 5.89 5.45 6.04 3.08 NA NA
Iron NLE NA NA NA NA NA NA 33100 20600 21400 34000 30300 36200 37400 NA NA
Lead 400 ND 5.47 ND 5.66 ND 601.75 32.9 25.0 21.9 21.8 19.9 21.7 7.79 NA NA
Magnesium NLE NA NA NA NA NA NA 3170 2030 2160 3590 3210 4060 4100 NA NA
Manganese NLE NA NA NA NA NA NA 118 51.6 43.0 62.6 56.1 64.1 79.5 NA NA
Mercury 14 NA NA NA NA NA NA 0.086 0.023 0.038 0.047 0.038 0.035 0.042 NA NA
Nickel 250 NA NA NA NA NA NA 10.1 5.96 4.83 7.45 7.29 8.50 7.92 NA NA
Potassium NLE NA NA NA NA NA NA 6110 4150 4350 7610 6740 8710 7680 NA NA
Sodium NLE NA NA NA NA NA NA 454 267 161 450 321 617 1070 NA NA
Vanadium 370 NA NA NA NA NA NA 49.3 35.7 38.2 62.2 55.5 70.9 61.0 NA NA
Zinc 1500 NA NA NA NA NA NA 62.3 33.8 38.7 53.9 53.2 73.4 42.4 NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.

NJDEP 
RDCSCC *

(mg/Kg)
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5012.03 5012.04 5012.05 5012.06 5012.07 5012.08 5012.09 5012.10 5012.11 5012.12 5012.13 5012.14 5012.15 5012.16 5012.17

45 46 46 99 100 100 47 47 47 47 47 59 71 71 101
5.5-6' 5-5.5' 5.5-6' 6.5-7' 4-4.5' 6-6.5' 1.5-2' 2.5-3' 3-3.5' 4.5-5' 6-6.5' 6-6.5' 1-1.5' 6-6.5' 6-6.5'

12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0.36 0.36 0.58 0.33 ND 0.29 ND ND 0.26 ND ND 0.46 ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND 0.47 ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND 0.49 ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ND 608.13 ND ND ND 298.69 302.73 277.59 223.96 ND ND ND 7099.8 ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5012.18 5012.19 5012.20 5016.03 5016.04 5016.05 5016.06 5016.07 5016.08 5016.09 5016.10 5016.11 5016.12 5016.13 5016.14

102 103 104 48 48 48 48 48 48 88 105 106 106 60 72
6-6.5' 4.5-5' 4.5-5' 1-1.5' 1.5-2' 2-2.5' 3-3.5' 3.5-4' 4.5-5' 5-5.5' 4.5-5' 3-3.5' 5-5.5' 6.5-7' 5-5.5'

12/13/99 12/13/99 12/13/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99

ND ND ND ND ND ND ND ND ND ND ND 5.1 5.4 4.9 4.2
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND 0.34 0.29 0.28 ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ND ND 429.4 224.88 667.8 393.25 409.5 388.55 201.25 330.6 223.71 2221.44 625.14 307.69 275.08

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5016.15 5016.16 5016.17 5016.18 5016.19 5016.20 5016.21 5016.22 5016.23 5016.24 5016.25 5016.26 5019.03 5019.04 5019.05

42 41 49 49 49 49 49 49 49 49 49 84 50 50 50
5-5.5' 5-5.5' 0.5-1' 1-1.5' 1.5-2' 2-2.5' 2.5-3' 3-3.5' 3.5-3' 4-4.5' 4.5-5' 5-5.5' 2-2.5' 2.5-3' 3-3.5'

12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/16/99 12/16/99 12/16/99

4.6 4.3 3.8 5.9 4.6 5.1 5.4 4.5 5.0 4.4 4.4 4.7 4.3 3.9 3.8
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND 0.37 0.26 0.26 0.29 0.28 0.32 0.33 ND 0.33 0.32 0.32 0.31
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND 3.9 0.95 0.56 0.42 ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

208.31 171.63 522.49 472.12 626.25 677.6 926.94 826.43 757.12 834.54 721.44 233.81 223.52 ND 226.85

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5019.06 5019.07 5019.09 5019.10 5019.11 5019.12 5019.13 5019.14 5023.03 5023.04 5023.05 5023.06 5023.07 5023.08 5023.09

50 85 73 61 61 61 61 61 51 51 51 51 51 51 62
3.5-4' 5-5.5' 5.5-6' 0.5-1' 2-2.5' 2.5-3' 3-3.5' 3.5-4' 0.5-1' 1-1.5' 1.5-2' 2-2.5' 2.5-3' 3-3.5' 5-5.5'

12/16/99 12/16/99 12/16/99 12/16/99 12/16/99 12/16/99 12/16/99 12/16/99 12/17/99 12/17/99 12/17/99 12/17/99 12/17/99 12/17/99 12/17/99

4.9 3.8 5.4 5.1 5.7 5.8 6.7 5.5 6.0 7.3 6.3 6.1 7.6 7.7 6.6
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0.4 0.33 0.42 0.42 0.57 0.65 0.78 0.66 0.26 0.32 0.27 0.27 0.35 0.35 0.28
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND 0.51 0.36 ND 0.32 0.36 0.27 0.42 0.4 ND ND ND 0.55 0.45
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

226.25 414.67 ND 883.43 229.77 1356.52 744.58 265.32 ND ND ND 757.39 312.31 248.11 ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5023.10 5023.11 5023.12 5023.13 5023.14 5023.15 5023.16 5023.17 5023.18 5023.19 5023.20 5036.03 5036.04 5036.05 5036.06

0 74 63 63 63 63 63 52 52 52 52 53 53 53 53
5.5-6' 5-5.5' 1.5-2' 2-2.5' 2.5-3' 4.5-5' 5-5.5' 1.5-2' 2-2.5' 2.5-3' 5-5.5' 2.5-3' 4.5-5' 5-5.5' 5.5-6'

12/17/99 12/17/99 12/17/99 12/17/99 12/17/99 12/17/99 12/17/99 12/17/99 12/17/99 12/17/99 12/17/99 12/20/99 12/20/99 12/20/99 12/20/99

5.4 3.7 ND 5.5 6.2 7.0 6.8 6.5 7.4 9.3 6.5 ND ND 8.0 3.1
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.3
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0.37 0.68 ND 0.49 0.51 0.51 0.54 0.43 ND 0.57 ND ND ND 0.63 0.33
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ND 204.35 192.36 207.22 ND ND ND 283.22 465.69 317.99 230.73 ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5036.07 5036.08 5036.09 5036.10 5036.11 5036.12 5036.13 5036.14 5036.15 5036.16 5036.17 5036.18 5036.19 5036.20 5036.21

53 53 86 76 64 64 64 64 64 64 64 64 64 75 54
6-6.5' 6.5-7' 6-6.5' 5-5.5' 0-0.5' 0.5-1' 1-1.5' 1.5-2' 2-2.5' 2.5-3' 3-3.5' 3.5-4' 4-4.5' 5-5.5' 1-1.5'

12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/20/99

5.3 6.0 4.4 5.0 5.2 4.3 5.3 4.8 5.7 5.0 4.9 5.8 2.0 6.3 6.9
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0.33 0.31 0.22 ND ND 0.67 ND ND ND ND ND ND 0.27 0.39 0.41
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0.32 ND ND 0.28 0.32 0.61 0.29 0.24 0.28 ND 0.23 0.3 ND 0.34 0.47
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

188.58 ND ND ND ND ND ND ND ND 1194.58 194.21 ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5036.22 5036.23 5036.24 5036.25 5036.26 5036.27 5036.28 5036.29 5041.03 5041.04 5041.05 5041.06 5041.07 5041.08 5041.09

54 54 54 54 54 54 54 54 77 77 77 77 55 55 55
1.5-2' 2-2.5' 2.5-3' 3-3.5' 3.5-4' 4-4.5' 4.5-5' 5-5.5' 1.5-2' 2-2.5' 3-3.5' 5-5.5' 1.5-5' 2.5-3' 4-4.5'

12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/20/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99

5.7 5.8 5.8 7.0 6.8 7.2 6.9 6.1 5.1 5.7 4.9 5.1 5.5 6.0 6.0
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0.37 0.36 0.38 0.43 0.4 0.45 0.42 0.4 0.55 0.5 0.43 0.46 ND 0.51 0.59
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0.46 0.45 0.45 0.53 0.51 ND ND 0.47 ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ND ND ND ND 252.06 ND 234.05 260.32 251.83 240.93 226.13 254.47 229.01 247.28 258.48

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5041.10 5041.11 5041.12 5041.13 5041.14 5041.15 5041.16 5041.17 5041.18 5041.19 5041.20 5041.21 5041.22 5041.23 5041.24

55 55 65 65 65 65 65 65 66 66 66 66 66 66 78
5.5-6' 6-6.5' 0.5-1' 1-1.5' 1.5-2' 2.5-3' 4-4.5' 4.5-5' 1.5-2' 2.5-3' 3-3.5' 3.5-4' 4.5-5' 5-5.5' 1.5-2'

12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99

6.5 6.4 5.4 5.5 7.6 6.8 6.7 6.9 4.9 5.7 6.2 7.9 7.2 6.1 6.7
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0.57 ND 0.45 0.46 ND ND ND ND 0.4 0.54 ND ND 0.57 0.5 0.54
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.3
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

258.75 252.18 182.35 177.95 ND 280.2 443.85 199.83 184.78 219.83 203.52 237.41 187.04 427.9 180.66

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.

J:\FORTMON2\D.O.5_Site812\Tables\Table1\Soils 9 of 20 9/10/01



Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5041.25 5041.26 5041.27 5041.28 5041.29 5041.30 5041.31 5041.32 5041.33 5059.03 5059.04 5059.05 5059.06 5059.07 5059.08

78 78 78 67 67 67 79 79 79 108 108 108 56 56 107
2.5-3' 3.5-4' 5-5.5' 2-2.5' 3-3.5' 4-4.5' 3-3.5' 4.5-5' 5.5-6' 3-3.5' 5-5.5' 6-6.5' 2.5-3' 6-6.5' 5-5.5'

12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 1/3/00 1/3/00 1/3/00 1/3/00 1/3/00 1/3/00

6.5 6.5 6.4 7.0 6.7 6.1 6.2 6.6 5.8 7.0 6.0 5.4 4.8 6.2 5.8
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND 0.51 0.48 0.55 0.49 0.39 0.39 ND 0.39 ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND 0.7 0.49 0.49 0.5 0.48 0.6 ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

226.66 272.75 245.4 198.28 218.18 814.12 335.13 283.63 277.1 205.93 301.75 196.16 184.58 218.26 198.1

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5059.09 5059.10 5059.11 5059.12 5059.13 5059.14 5059.15 5065.03 5065.04 5065.05 5065.06 5065.07 5065.08 5065.09 5065.10

107 109 109 110 110 68 68 69 69 69 57 57 111 112 113
6-6.5' 3-3.5' 5-5.5' 2.5-3' 5-5.5' 3-3.5' 5-5.5' 1.5-2' 4.5-5' 6.5-7' 1.5-2' 6-6.5' 4.5-5' 5-5.5' 3-3.5'
1/3/00 1/3/00 1/3/00 1/3/00 1/3/00 1/3/00 1/3/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00

9.2 5.9 5.1 7.0 5.5 5.0 6.9 ND 1.5 1.4 1.1 1.2 1.2 1.2 1.2
ND ND ND ND ND ND ND 1.4 ND 1.9 ND 1.5 ND ND ND
ND ND ND ND ND ND ND 0.66 0.78 0.79 0.37 0.86 0.72 0.66 0.64
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND 0.34 ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

456.11 183.69 200.16 ND ND 190.08 239.54 ND 188.18 342.8 293.58 ND 558.75 262.93 199.9

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5065.11 5065.12 5065.13 5065.14 5065.15 5065.16 5065.17 5065.18 5065.19 5065.20 5065.21 5065.22 5065.23 5065.24 5071.03

113 114 114 58 58 70 70 81 115 116 116 80 80 80 87
5-5.5' 3-3.5' 5.5-6' 2-2.5' 6-6.5' 1-1.5' 6-6.5' 6-6.5' 4.5-5' 2.5-3' 4.5-5' 2-2.5' 4.5-5' 5.5-6' 4-4.5'
1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/5/00

1.2 1.3 1.7 1.4 1.5 1.9 1.5 1.4 1.5 1.4 ND 1.2 1.2 ND ND
ND 2.4 3.1 2.7 2.7 3.7 2.8 2.2 2.7 2.5 2.5 1.8 ND ND 1.7
0.65 0.46 0.67 0.53 0.65 0.63 ND 0.55 ND 0.55 0.56 0.45 ND 0.51 0.54
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND 1.79 ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

183.96 ND 251.46 549.82 245.47 437.38 247.5 279.79 282.13 297.49 278.95 249.1 501.35 321.63 ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5071.04 5071.05 5071.06 5071.07 5071.08 5071.09 5071.10 5071.11 5071.12 5071.13 5071.14 5071.15 5071.16 5071.17 5076.03

117 117 88 119 119 118 118 120 121 122 123 97 98 96 94
2-2.5' 4-4.5' 3.5-4' 3.5-4' 5-5.5' 3-3.5' 5-5.5' 5-5.5' 4-4.5' 4.5-5' 4.5-5' 5.5-6' 5.5-6' 5.5-6' 6-6.5'
1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/6/00

1.3 1.2 1.4 1.3 1.4 1.2 ND ND 1.3 1.1 1.5 1.2 1.4 ND 0.82
2.1 1.8 2.1 ND 2.3 2.1 ND ND ND 2.0 2.8 2.2 2.5 2.6 1.4

0.66 0.31 0.69 0.61 0.65 0.64 0.68 0.63 0.67 0.48 0.52 0.41 0.48 0.47 0.5
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND 0.65 ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

199.19 192.36 345.77 255.18 213.8 216.75 486.96 222.27 ND ND ND ND ND ND 162.24

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.

J:\FORTMON2\D.O.5_Site812\Tables\Table1\Soils 13 of 20 9/10/01



Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5076.04 5076.05 5076.06 5076.07 5076.08 5076.09 5076.10 5076.11 5076.12 5076.13 5076.14 5076.15 5078.03 5078.04 5078.05

95 125 126 92 93 93 91 128 127 124 129 90 82 89 16
6-6.5' 4.5-5' 4.5-5' 6-6.5' 1.5-2' 6-6.5' 6-6.5' 4.5-5' 2-2.5' 5-5.5' 5-5.5' 5-5.5' 6-6.5' 5-5.5' 5.5-6'
1/6/00 1/6/00 1/6/00 1/6/00 1/6/00 1/6/00 1/6/00 1/6/00 1/6/00 1/6/00 1/6/00 1/6/00 1/7/00 1/7/00 1/7/00

0.79 0.97 ND 1.3 0.66 0.74 0.77 0.85 0.97 0.91 1.3 0.85 ND ND ND
1.4 1.7 1.6 2.4 1.2 1.2 1.3 1.4 1.7 1.6 2.3 1.6 ND ND ND

0.51 0.6 0.57 0.77 0.46 0.45 0.46 0.54 0.58 0.51 0.74 0.47 0.51 0.49 0.43
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ND 256.31 185.9 ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only parameters with detections have been shown.
All concentrations are given in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5078.06 5078.07 5078.08 5078.09 5078.10 5078.14 5086.02 5086.03 5086.04 5090.03 5090.04 5090.05 5090.06 5090.07 5090.08

8 7 15 24 32 40 23 31 39 29 21 5A 38 6 14
5.5-6' 5.5-6' 5.5-6' 5.5-6' 5.5-6' 5.5-6' 10.5-11' 10.5-11' 10.5-11' 11-11.5' 11-11.5' 11-11.5' 10-10.5' 10-10.5' 10-10.5'
1/7/00 1/7/00 1/7/00 1/7/00 1/7/00 1/7/00 1/10/00 1/10/00 1/10/00 1/11/00 1/11/00 1/11/00 1/11/00 1/11/00 1/11/00

ND ND ND ND ND 1.5 1.0 0.82 0.9 0.75 0.7 0.84 ND 0.86 ND
ND ND 1.9 ND ND 2.9 1.8 1.5 1.5 1.4 1.3 1.5 1.5 1.6 1.8
0.67 0.52 0.49 0.42 0.48 0.57 0.52 0.44 0.44 0.52 0.5 0.54 0.53 0.61 0.57
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND 5.3 3.4 2.4 ND 9.2
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCB
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5090.09 5090.10 5090.11 5090.12 5097.03 5097.04 5097.05 5097.06 5097.07 5097.08 5097.09 5097.10 5097.11 5097.12 5101.03

30 22 13 37 4A 36 12 28 20 27 35 11 19 3A 2A
10-10.5' 10-10.5' 10-10.5' 10-10.5' 6-6.5' 6-6.5' 6-6.5' 6-6.5' 6-6.5' 6-6.5' 6-6.5' 6-6.5' 6-6.5' 6-6.5' 6-6.5'
1/11/00 1/11/00 1/11/00 1/11/00 1/12/00 1/12/00 1/12/00 1/12/00 1/12/00 1/12/00 1/12/00 1/12/00 1/12/00 1/12/00 1/13/00

0.89 0.9 0.78 0.87 0.77 0.78 0.61 0.91 0.75 0.8 0.9 0.83 1.4 1.7 1.7
2.0 1.9 1.6 1.9 1.4 1.5 1.2 1.8 1.4 1.6 1.6 1.5 2.5 2.5 1.8
0.5 0.47 0.42 0.48 0.73 0.67 0.55 0.8 0.74 0.8 0.84 0.78 0.52 0.55 0.57
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
3.5 2.4 1.8 1.6 ND ND ND ND ND ND ND ND ND ND 0.76
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID 5101.04 5101.05 5101.06 5101.07 5101.08 5101.09 5101.10 5101.11 5101.12 5105.03 5105.04 5105.05 5105.06 5105.07 5105.08
Sample Location 34 10 26 18 9 25 1A 33 17 130 135 135 132 132 131
Sample Depth 6-6.5' 6-6.5' 6-6.5' 6-6.5' 6-6.5' 6-6.5' 6-6.5' 6-6.5' 6-6.5' 4.5-5' 3.5-4' 4.5-5' 2.5-3' 4.5-5' 2.5-3'
Sample Date 1/13/00 1/13/00 1/13/00 1/13/00 1/13/00 1/13/00 1/13/00 1/13/00 1/13/00 1/14/00 1/14/00 1/14/00 1/14/00 1/14/00 1/14/00

Volatiles
2-Butanone 1000 1.7 1.6 1.6 1.5 1.6 1.6 1.3 1.4 1.4 1.5 2.5 2.6 1.6 1.5 ND
Acetone 1000 2.1 2.0 1.9 2.2 2.3 1.8 1.9 ND ND 3.2 5.6 5.6 4.1 3.4 3.4
Chloroform 19 0.54 0.53 0.51 0.49 0.56 0.54 0.51 0.51 0.55 0.54 0.47 0.48 0.52 0.53 0.39
cis-1,2-Dichloroethene 79 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Methylene Chloride 49 0.71 0.66 0.64 0.66 0.74 0.68 0.72 0.64 0.72 ND ND ND ND ND ND
Tetrachloroethene (PCE) 4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Xylenes (Total) 410 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-butylpthalate 5700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 1700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Petroleum 
Hydrocarbons (TPHC) 1000 ND ND ND ND ND ND ND ND ND ND ND ND ND 328.24 440.43

Pesticide/PCBs
4,4'-DDD 3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4'-DDE 2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4'-DDT 2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Metals
Aluminum NLE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 20 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 39 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium NLE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium NLE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt NLE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 600 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron NLE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 400 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium NLE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese NLE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 250 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium NLE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium NLE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 370 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 1500 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.

NJDEP 
RDCSCC *

(mg/Kg)
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCBs
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5105.09 5105.10 5105.11 5105.12 5105.13 5105.14 5105.15 5105.16 5105.17 5105.18 5105.19 5108.03 5108.04 5108.05 5108.06
131 136 136 133 133 139 139 138 138 134 137 140 144 149 141

4.5-5' 3.5-4' 4.5-5' 2.5-3' 4.5-5' 2.5-3' 4.5-5' 2.5-3' 4.5-5' 4.5-5' 4.5-5' 4.5-5' 4.5-5' 4.5-5' 4.5-5'
1/14/00 1/14/00 1/14/00 1/14/00 1/14/00 1/14/00 1/14/00 1/14/00 1/14/00 1/14/00 1/14/00 1/19/00 1/19/00 1/19/00 1/19/00

ND ND 1.8 1.4 1.8 1.8 2.0 0.92 1.3 2.2 2.1 1.6 1.6 1.7 1.8
4.0 4.1 4.2 3.2 2.6 2.5 2.3 ND ND 2.8 ND 1.6 ND 2.5 2.2

0.43 0.46 0.41 0.53 0.63 0.6 0.55 0.4 0.44 0.55 0.55 0.44 0.46 0.45 0.5
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND 0.4 ND 0.41 0.47
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

348.3 240.03 1042.12 410.31 248.7 553.51 592.62 745.47 1905.14 348.49 313.47 ND 2377.56 233.5 214.68

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCBs
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5108.07 5108.08 5108.09 5108.10 5108.11 5108.12 5108.13 5108.14 5108.15 5108.16 5108.17 5108.18 5109.03 5109.04 5109.05
148 145 143 146 142 147 150 154 161 153 151 152 155 156 157

4.5-5' 4.5-5' 4.5-5' 4.5-5' 4.5-5' 4.5-5' 4.5-5' 4.5-5' 4.5-5' 4.5-5' 4.5-5' 4.5-5' 4-4.5' 4-4.5' 4-4.5'
1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/20/00 1/20/00 1/20/00

1.9 1.3 1.6 1.3 1.3 1.2 1.8 ND 1.2 1.5 1.1 1.3 1.3 ND 1.3
ND 1.8 2.5 2.2 2.0 ND ND ND ND ND ND ND ND ND ND
0.44 0.46 0.53 0.47 0.47 0.43 0.63 0.62 0.51 0.62 0.53 0.61 0.51 0.51 0.49
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0.38 0.41 0.5 ND 0.4 0.4 0.56 ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

196.95 258.61 ND 180.06 ND 189.99 347.87 ND ND ND ND ND ND 181.16 ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 1
Results of Geoprobe Soil Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
2-Butanone 1000
Acetone 1000
Chloroform 19
cis-1,2-Dichloroethene 79
Methylene Chloride 49
Tetrachloroethene (PCE) 4
Xylenes (Total) 410
Semi-Volatiles
bis(2-Ethylhexyl)phthalate 49
Chrysene 9
Di-n-butylpthalate 5700
Pyrene 1700
Total Petroleum 
Hydrocarbons (TPHC) 1000

Pesticide/PCBs
4,4'-DDD 3
4,4'-DDE 2
4,4'-DDT 2
Metals
Aluminum NLE
Antimony 14
Arsenic 20
Barium 700
Beryllium 2
Cadmium 39
Calcium NLE
Chromium NLE
Cobalt NLE
Copper 600
Iron NLE
Lead 400
Magnesium NLE
Manganese NLE
Mercury 14
Nickel 250
Potassium NLE
Sodium NLE
Vanadium 370
Zinc 1500

NJDEP 
RDCSCC *

(mg/Kg)

5109.06 5109.07 5166.03 5166.05
159 160 161A 162

4-4.5' 4-4.5' 7.5' 7.5'
1/20/00 1/20/00 2/14/00 2/14/00

ND 1.1 ND ND
ND 1.3 ND ND
0.49 0.53 ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

ND ND ND ND

NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NOTES:
* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).
Only analytes with detections have been shown.
All concentrations are reported in milligrams per kilogram (mg/Kg) or parts per million (ppm).
Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.
NA: Not analyzed.
ND: Analyte not detected in sample.
NLE: No RDCSCC exists for this analyte.
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Table 2
Results of Geoprobe Groundwater Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab ID 4810.08 4810.10 4998.10 5003.05 5003.06 5012.21 5012.22 5012.23 5012.24 5012.25 5012.26 5012.27 5012.28 5012.29
Sample Location 4 5 5 43 44 45 46 47 59 71 99 100 101 102
Sample Depth 9-12' 8' 7-12' 7-12' 7-12' 8-13' 8-13' 8-13' 8-13' 8-13' 8-13' 8-13'  8-13' 8-13'
Sample Date 9/23/99 9/23/99 12/9/99 12/10/99 12/10/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99 12/13/99

Volatiles
1,1,1-Trichloroethane 30 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane 70 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethene 2 ND 7.78 6.6 ND ND ND ND ND ND ND ND ND ND ND
2-Butanone 300 ND ND 9.04 ND ND ND ND ND ND ND 10.35 14.46 4.28 7.79
2-Hexanone NLE ND ND ND ND ND ND ND ND ND ND ND 2.42 ND ND
4-Methyl-2-Pentanone 400 ND ND 15.23 ND ND ND ND ND ND ND ND ND ND ND
Acetone 700 ND 3.26 18.82 ND ND ND ND 5.35 ND ND ND 9.9 ND ND
Benzene 1 ND 12.07 10.13 ND ND ND ND ND ND ND ND ND ND ND
Bromoform 4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide NLE ND 2.95 6.13 ND ND ND ND ND ND ND ND ND ND ND
Chloroform 6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene 10 ND 15879.47D 7789.06D ND ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 700 1.29 73.64 77.9 ND ND ND ND ND ND ND ND ND ND ND
Methylene Chloride 2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MTBE 70 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
tert-Butyl alcohol NLE ND 74.67 66.36 ND ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene (PCE) 1 ND 2.74 1.57 ND ND ND ND ND ND ND ND ND ND ND
Toluene 1000 ND 34.42 34.38 ND ND ND ND 1.47 ND ND ND 1.31 ND ND
trans-1,2-Dichloroethene 100 ND 1692.34D 854.77D ND ND ND ND ND ND ND ND ND ND ND
Trichloroethene (TCE) 1 ND 4.98 2.57 ND ND ND ND ND ND ND ND ND ND ND
Trichlorofluoromethane NLE ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Vinyl Chloride 5 ND 98.13 90.27D ND ND ND ND ND ND ND ND ND ND ND
Xylenes (Total) 40 4.23 92.03 238.23D ND ND ND ND ND ND ND ND ND ND ND
Semi-Volatiles
4-Methyl phenol NLE NA NA 28.13 NA NA NA NA NA NA NA NA NA NA NA
Diethyl phthalate 5000 NA NA 13.25 NA NA NA NA NA NA NA NA NA NA NA
Metals
Aluminum 200 NA NA 10400 NA NA NA NA NA NA NA NA NA NA NA
Antimony 20 NA NA 10.6 NA NA NA NA NA NA NA NA NA NA NA
Arsenic 8 NA NA 12.1 NA NA NA NA NA NA NA NA NA NA NA
Barium 2000 NA NA 107 NA NA NA NA NA NA NA NA NA NA NA
Cadmium 4 NA NA 5.45 NA NA NA NA NA NA NA NA NA NA NA
Calcium NLE NA NA 546000 NA NA NA NA NA NA NA NA NA NA NA
Chromium 100 NA NA 100 NA NA NA NA NA NA NA NA NA NA NA
Cobalt NLE NA NA 4.84 NA NA NA NA NA NA NA NA NA NA NA
Copper 1000 NA NA 86.5 NA NA NA NA NA NA NA NA NA NA NA
Iron 300 NA NA 21000 NA NA NA NA NA NA NA NA NA NA NA
Lead 10 20.4 160.2 289 NA NA NA NA NA NA NA NA NA NA NA
Magnesium NLE NA NA 60800 NA NA NA NA NA NA NA NA NA NA NA
Manganese 50 NA NA 213 NA NA NA NA NA NA NA NA NA NA NA
Mercury 2 NA NA 0.46 NA NA NA NA NA NA NA NA NA NA NA
Nickel 100 NA NA 17.8 NA NA NA NA NA NA NA NA NA NA NA
Potassium NLE NA NA 75900 NA NA NA NA NA NA NA NA NA NA NA
Selenium 50 NA NA 22.8 NA NA NA NA NA NA NA NA NA NA NA
Silver 20 NA NA 5.46 NA NA NA NA NA NA NA NA NA NA NA
Sodium 50000 NA NA 264000 NA NA NA NA NA NA NA NA NA NA NA
Vanadium NLE NA NA 45.6 NA NA NA NA NA NA NA NA NA NA NA
Zinc 5000 NA NA 428 NA NA NA NA NA NA NA NA NA NA NA

NOTES
* New Jersey Department of Environmental Protection Groundwater Quality Criteria (NJDEP GWQC).
Only detected analytes are shown, concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).
Exceedances of the NJDEP GWQC are highlighted and printed in bold-faced type.
NA: Not analyzed
ND: Analyte not detected in sample.
NLE: No GWQC exists for this analyte.
D – Analytical value from sample dilution.

Regulatory 
Level 

(ug/L)*
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Table 2
Results of Geoprobe Groundwater Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab ID
Sample Location
Sample Depth
Sample Date

Volatiles
1,1,1-Trichloroethane 30
1,1-Dichloroethane 70
1,1-Dichloroethene 2
2-Butanone 300
2-Hexanone NLE
4-Methyl-2-Pentanone 400
Acetone 700
Benzene 1
Bromoform 4
Carbon Disulfide NLE
Chloroform 6
cis-1,2-Dichloroethene 10
Ethylbenzene 700
Methylene Chloride 2
MTBE 70
tert-Butyl alcohol NLE
Tetrachloroethene (PCE) 1
Toluene 1000
trans-1,2-Dichloroethene 100
Trichloroethene (TCE) 1
Trichlorofluoromethane NLE
Vinyl Chloride 5
Xylenes (Total) 40
Semi-Volatiles
4-Methyl phenol NLE
Diethyl phthalate 5000
Metals
Aluminum 200
Antimony 20
Arsenic 8
Barium 2000
Cadmium 4
Calcium NLE
Chromium 100
Cobalt NLE
Copper 1000
Iron 300
Lead 10
Magnesium NLE
Manganese 50
Mercury 2
Nickel 100
Potassium NLE
Selenium 50
Silver 20
Sodium 50000
Vanadium NLE
Zinc 5000

Regulatory 
Level 

(ug/L)*

5012.30 5012.31 5016.27 5016.28 5016.29 5016.30 5016.31 5016.32 5016.33 5016.34 5019.15 5019.16 5019.17 5019.18
103 104 105 106 42 41 49 84 72 60 73 85 83 48
8-13' 8-13' 8-13' 8-13' 8-13' 8-13' 8-10' 8-13' 8-13' 8-13' 8-13' 8-13' 8-13' 8-13'

12/13/99 12/13/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/15/99 12/16/99 12/16/99 12/16/99 12/16/99

ND ND ND ND 4.69 ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND 4.04 ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND 1.2 ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES
* New Jersey Department of Environmental Protection Groundwater Quality Criteria (NJDEP GWQC).
Only detected analytes are shown, concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).
Exceedances of the NJDEP GWQC are highlighted and printed in bold-faced type.
NA: Not analyzed
ND: Analyte not detected in sample.
NLE: No GWQC exists for this analyte.
D – Analytical value from sample dilution.
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Table 2
Results of Geoprobe Groundwater Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab ID
Sample Location
Sample Depth
Sample Date

Volatiles
1,1,1-Trichloroethane 30
1,1-Dichloroethane 70
1,1-Dichloroethene 2
2-Butanone 300
2-Hexanone NLE
4-Methyl-2-Pentanone 400
Acetone 700
Benzene 1
Bromoform 4
Carbon Disulfide NLE
Chloroform 6
cis-1,2-Dichloroethene 10
Ethylbenzene 700
Methylene Chloride 2
MTBE 70
tert-Butyl alcohol NLE
Tetrachloroethene (PCE) 1
Toluene 1000
trans-1,2-Dichloroethene 100
Trichloroethene (TCE) 1
Trichlorofluoromethane NLE
Vinyl Chloride 5
Xylenes (Total) 40
Semi-Volatiles
4-Methyl phenol NLE
Diethyl phthalate 5000
Metals
Aluminum 200
Antimony 20
Arsenic 8
Barium 2000
Cadmium 4
Calcium NLE
Chromium 100
Cobalt NLE
Copper 1000
Iron 300
Lead 10
Magnesium NLE
Manganese 50
Mercury 2
Nickel 100
Potassium NLE
Selenium 50
Silver 20
Sodium 50000
Vanadium NLE
Zinc 5000

Regulatory 
Level 

(ug/L)*

5019.19 5019.20 5023.21 5023.22 5023.23 5023.24 5023.25 5023.26 5036.30 5036.31 5036.32 5041.34 5041.35 5041.36
61 50 51 62 74 0 52 63 75 76 64 77 65 78

8-13' 8-13' 7.5-12.5' 7.5-12.5' 7.5-12.5' 7.5-12.5' 7.5-12.5' 7.5-12.5' 8-15' 8-15' 8-15' 8-13' 8-13' 8-13'
12/16/99 12/16/99 12/17/99 12/17/99 12/17/99 12/17/99 12/17/99 12/17/99 12/20/99 12/20/99 12/20/99 12/21/99 12/21/99 12/21/99

ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND 9.96 ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND 2.00 ND ND ND 1.06 ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1.65 21.07 ND 1.72 1.49 ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND 6.13 ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND 7.64 1.59 ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES
* New Jersey Department of Environmental Protection Groundwater Quality Criteria (NJDEP GWQC).
Only detected analytes are shown, concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).
Exceedances of the NJDEP GWQC are highlighted and printed in bold-faced type.
NA: Not analyzed
ND: Analyte not detected in sample.
NLE: No GWQC exists for this analyte.
D – Analytical value from sample dilution.
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Table 2
Results of Geoprobe Groundwater Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab ID
Sample Location
Sample Depth
Sample Date

Volatiles
1,1,1-Trichloroethane 30
1,1-Dichloroethane 70
1,1-Dichloroethene 2
2-Butanone 300
2-Hexanone NLE
4-Methyl-2-Pentanone 400
Acetone 700
Benzene 1
Bromoform 4
Carbon Disulfide NLE
Chloroform 6
cis-1,2-Dichloroethene 10
Ethylbenzene 700
Methylene Chloride 2
MTBE 70
tert-Butyl alcohol NLE
Tetrachloroethene (PCE) 1
Toluene 1000
trans-1,2-Dichloroethene 100
Trichloroethene (TCE) 1
Trichlorofluoromethane NLE
Vinyl Chloride 5
Xylenes (Total) 40
Semi-Volatiles
4-Methyl phenol NLE
Diethyl phthalate 5000
Metals
Aluminum 200
Antimony 20
Arsenic 8
Barium 2000
Cadmium 4
Calcium NLE
Chromium 100
Cobalt NLE
Copper 1000
Iron 300
Lead 10
Magnesium NLE
Manganese 50
Mercury 2
Nickel 100
Potassium NLE
Selenium 50
Silver 20
Sodium 50000
Vanadium NLE
Zinc 5000

Regulatory 
Level 

(ug/L)*

5041.37 5041.38 5041.39 5041.40 5041.41 5041.42 5059.16 5059.17 5059.18 5059.19 5059.20 5059.21 5065.25 5065.26
79 86 53 54 55 67 56 68 107 108 109 110 57 58

8-13' 8-13' 8-13' 8-13' 8-13' 8-13' 6-11' 6-11' 6-11' 6-11' 6-11' 6-11' 6.5-12.5' 6.5-12.5'
12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 12/21/99 1/3/00 1/3/00 1/3/00 1/3/00 1/3/00 1/3/00 1/4/00 1/4/00

ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND 14.88 22.59 10.99 ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES
* New Jersey Department of Environmental Protection Groundwater Quality Criteria (NJDEP GWQC).
Only detected analytes are shown, concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).
Exceedances of the NJDEP GWQC are highlighted and printed in bold-faced type.
NA: Not analyzed
ND: Analyte not detected in sample.
NLE: No GWQC exists for this analyte.
D – Analytical value from sample dilution.
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Table 2
Results of Geoprobe Groundwater Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab ID
Sample Location
Sample Depth
Sample Date

Volatiles
1,1,1-Trichloroethane 30
1,1-Dichloroethane 70
1,1-Dichloroethene 2
2-Butanone 300
2-Hexanone NLE
4-Methyl-2-Pentanone 400
Acetone 700
Benzene 1
Bromoform 4
Carbon Disulfide NLE
Chloroform 6
cis-1,2-Dichloroethene 10
Ethylbenzene 700
Methylene Chloride 2
MTBE 70
tert-Butyl alcohol NLE
Tetrachloroethene (PCE) 1
Toluene 1000
trans-1,2-Dichloroethene 100
Trichloroethene (TCE) 1
Trichlorofluoromethane NLE
Vinyl Chloride 5
Xylenes (Total) 40
Semi-Volatiles
4-Methyl phenol NLE
Diethyl phthalate 5000
Metals
Aluminum 200
Antimony 20
Arsenic 8
Barium 2000
Cadmium 4
Calcium NLE
Chromium 100
Cobalt NLE
Copper 1000
Iron 300
Lead 10
Magnesium NLE
Manganese 50
Mercury 2
Nickel 100
Potassium NLE
Selenium 50
Silver 20
Sodium 50000
Vanadium NLE
Zinc 5000

Regulatory 
Level 

(ug/L)*

5065.27 5065.28 5065.29 5065.30 5065.31 5065.32 5065.33 5065.34 5065.35 5065.36 5071.18 5071.19 5071.20 5071.21
69 70 80 81 111 112 113 114 115 116 87 88 96 97

6.5-12.5' 6.5-12.5' 6.5-12.5' 6.5-12.5' 6.5-12.5' 6.5-12.5' 6.5-12.5' 6.5-12.5' 6.5-12.5' 6.5-12.5' 6.5-11.5' 6.5-11.5' 6.5-11.5' 6.5-11.5'
1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/4/00 1/5/00 1/5/00 1/5/00 1/5/00

ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND 22.13 8.61 ND ND ND ND ND ND 9.2 ND 14.37 21.74 22.09
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES
* New Jersey Department of Environmental Protection Groundwater Quality Criteria (NJDEP GWQC).
Only detected analytes are shown, concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).
Exceedances of the NJDEP GWQC are highlighted and printed in bold-faced type.
NA: Not analyzed
ND: Analyte not detected in sample.
NLE: No GWQC exists for this analyte.
D – Analytical value from sample dilution.
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Table 2
Results of Geoprobe Groundwater Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab ID
Sample Location
Sample Depth
Sample Date

Volatiles
1,1,1-Trichloroethane 30
1,1-Dichloroethane 70
1,1-Dichloroethene 2
2-Butanone 300
2-Hexanone NLE
4-Methyl-2-Pentanone 400
Acetone 700
Benzene 1
Bromoform 4
Carbon Disulfide NLE
Chloroform 6
cis-1,2-Dichloroethene 10
Ethylbenzene 700
Methylene Chloride 2
MTBE 70
tert-Butyl alcohol NLE
Tetrachloroethene (PCE) 1
Toluene 1000
trans-1,2-Dichloroethene 100
Trichloroethene (TCE) 1
Trichlorofluoromethane NLE
Vinyl Chloride 5
Xylenes (Total) 40
Semi-Volatiles
4-Methyl phenol NLE
Diethyl phthalate 5000
Metals
Aluminum 200
Antimony 20
Arsenic 8
Barium 2000
Cadmium 4
Calcium NLE
Chromium 100
Cobalt NLE
Copper 1000
Iron 300
Lead 10
Magnesium NLE
Manganese 50
Mercury 2
Nickel 100
Potassium NLE
Selenium 50
Silver 20
Sodium 50000
Vanadium NLE
Zinc 5000

Regulatory 
Level 

(ug/L)*

5071.22 5071.23 5071.24 5071.25 5071.26 5071.27 5071.28 5071.29 5076.16 5076.17 5076.18 5076.19 5076.20 5076.21
98 117 118 119 120 121 122 123 124 125 126 127 128 129

6.5-11.5' 7-12' 7-12' 7-12' 7-12' 7-12' 7-12' 7-12' 7-12' 7-12' 7-12' 7-12' 7-12' 7-12'
1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/6/00 1/6/00 1/6/00 1/6/00 1/6/00 1/6/00

ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND 2.94 3.25 ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES
* New Jersey Department of Environmental Protection Groundwater Quality Criteria (NJDEP GWQC).
Only detected analytes are shown, concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).
Exceedances of the NJDEP GWQC are highlighted and printed in bold-faced type.
NA: Not analyzed
ND: Analyte not detected in sample.
NLE: No GWQC exists for this analyte.
D – Analytical value from sample dilution.
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Table 2
Results of Geoprobe Groundwater Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab ID
Sample Location
Sample Depth
Sample Date

Volatiles
1,1,1-Trichloroethane 30
1,1-Dichloroethane 70
1,1-Dichloroethene 2
2-Butanone 300
2-Hexanone NLE
4-Methyl-2-Pentanone 400
Acetone 700
Benzene 1
Bromoform 4
Carbon Disulfide NLE
Chloroform 6
cis-1,2-Dichloroethene 10
Ethylbenzene 700
Methylene Chloride 2
MTBE 70
tert-Butyl alcohol NLE
Tetrachloroethene (PCE) 1
Toluene 1000
trans-1,2-Dichloroethene 100
Trichloroethene (TCE) 1
Trichlorofluoromethane NLE
Vinyl Chloride 5
Xylenes (Total) 40
Semi-Volatiles
4-Methyl phenol NLE
Diethyl phthalate 5000
Metals
Aluminum 200
Antimony 20
Arsenic 8
Barium 2000
Cadmium 4
Calcium NLE
Chromium 100
Cobalt NLE
Copper 1000
Iron 300
Lead 10
Magnesium NLE
Manganese 50
Mercury 2
Nickel 100
Potassium NLE
Selenium 50
Silver 20
Sodium 50000
Vanadium NLE
Zinc 5000

Regulatory 
Level 

(ug/L)*

5076.22 5076.23 5076.24 5076.25 5076.26 5076.27 5078.11 5078.12 5078.15 5078.16 5078.17 5078.18 5078.19 5078.20
90 91 92 93 94 95 82 89 7 8 15 16 24 32

6.5-11.5' 6.5-11.5' 6.5-11.5' 6.5-11.5' 6.5-11.5' 6.5-11.5' 7-12' 7-12' 8-13' 8-13' 8-13' 8-13' 8-13' 8-13'
1/6/00 1/6/00 1/6/00 1/6/00 1/6/00 1/6/00 1/7/00 1/7/00 1/7/00 1/7/00 1/7/00 1/7/00 1/7/00 1/7/00

ND ND ND ND ND ND ND ND 7.41 84.32 ND ND ND ND
ND ND ND ND ND ND ND ND ND 13.13 ND ND ND ND
ND ND ND ND ND ND ND ND ND 1.85 ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND 3.44 22.03 ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND 5.11 ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES
* New Jersey Department of Environmental Protection Groundwater Quality Criteria (NJDEP GWQC).
Only detected analytes are shown, concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).
Exceedances of the NJDEP GWQC are highlighted and printed in bold-faced type.
NA: Not analyzed
ND: Analyte not detected in sample.
NLE: No GWQC exists for this analyte.
D – Analytical value from sample dilution.
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Table 2
Results of Geoprobe Groundwater Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab ID
Sample Location
Sample Depth
Sample Date

Volatiles
1,1,1-Trichloroethane 30
1,1-Dichloroethane 70
1,1-Dichloroethene 2
2-Butanone 300
2-Hexanone NLE
4-Methyl-2-Pentanone 400
Acetone 700
Benzene 1
Bromoform 4
Carbon Disulfide NLE
Chloroform 6
cis-1,2-Dichloroethene 10
Ethylbenzene 700
Methylene Chloride 2
MTBE 70
tert-Butyl alcohol NLE
Tetrachloroethene (PCE) 1
Toluene 1000
trans-1,2-Dichloroethene 100
Trichloroethene (TCE) 1
Trichlorofluoromethane NLE
Vinyl Chloride 5
Xylenes (Total) 40
Semi-Volatiles
4-Methyl phenol NLE
Diethyl phthalate 5000
Metals
Aluminum 200
Antimony 20
Arsenic 8
Barium 2000
Cadmium 4
Calcium NLE
Chromium 100
Cobalt NLE
Copper 1000
Iron 300
Lead 10
Magnesium NLE
Manganese 50
Mercury 2
Nickel 100
Potassium NLE
Selenium 50
Silver 20
Sodium 50000
Vanadium NLE
Zinc 5000

Regulatory 
Level 

(ug/L)*

5078.22 5090.13 5090.14 5090.15 5090.16 5090.17 5090.18 5090.19 5090.20 5090.21 5090.22 5090.23 5090.24 5090.25
40 29 5A 23 21 31 39 37 13 14 22 6 30 38

8-13' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16'
1/7/00 1/11/00 1/11/00 1/11/00 1/11/00 1/11/00 1/11/00 1/11/00 1/11/00 1/11/00 1/11/00 1/11/00 1/11/00 1/11/00

ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND 2.21 2.49 ND 3.52 ND ND ND 2 ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES
* New Jersey Department of Environmental Protection Groundwater Quality Criteria (NJDEP GWQC).
Only detected analytes are shown, concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).
Exceedances of the NJDEP GWQC are highlighted and printed in bold-faced type.
NA: Not analyzed
ND: Analyte not detected in sample.
NLE: No GWQC exists for this analyte.
D – Analytical value from sample dilution.
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Table 2
Results of Geoprobe Groundwater Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab ID
Sample Location
Sample Depth
Sample Date

Volatiles
1,1,1-Trichloroethane 30
1,1-Dichloroethane 70
1,1-Dichloroethene 2
2-Butanone 300
2-Hexanone NLE
4-Methyl-2-Pentanone 400
Acetone 700
Benzene 1
Bromoform 4
Carbon Disulfide NLE
Chloroform 6
cis-1,2-Dichloroethene 10
Ethylbenzene 700
Methylene Chloride 2
MTBE 70
tert-Butyl alcohol NLE
Tetrachloroethene (PCE) 1
Toluene 1000
trans-1,2-Dichloroethene 100
Trichloroethene (TCE) 1
Trichlorofluoromethane NLE
Vinyl Chloride 5
Xylenes (Total) 40
Semi-Volatiles
4-Methyl phenol NLE
Diethyl phthalate 5000
Metals
Aluminum 200
Antimony 20
Arsenic 8
Barium 2000
Cadmium 4
Calcium NLE
Chromium 100
Cobalt NLE
Copper 1000
Iron 300
Lead 10
Magnesium NLE
Manganese 50
Mercury 2
Nickel 100
Potassium NLE
Selenium 50
Silver 20
Sodium 50000
Vanadium NLE
Zinc 5000

Regulatory 
Level 

(ug/L)*

5097.13 5097.14 5097.15 5097.16 5097.17 5097.18 5097.19 5097.20 5097.21 5097.22 5101.13 5101.14 5101.15 5101.16
3A 4A 11 12 19 20 27 28 35 36 1A 2A 9 17

11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 11-16'
1/12/00 1/12/00 1/12/00 1/12/00 1/12/00 1/12/00 1/12/00 1/12/00 1/12/00 1/12/00 1/13/00 1/13/00 1/13/00 1/13/00

ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND 20.95 ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES
* New Jersey Department of Environmental Protection Groundwater Quality Criteria (NJDEP GWQC).
Only detected analytes are shown, concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).
Exceedances of the NJDEP GWQC are highlighted and printed in bold-faced type.
NA: Not analyzed
ND: Analyte not detected in sample.
NLE: No GWQC exists for this analyte.
D – Analytical value from sample dilution.
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Table 2
Results of Geoprobe Groundwater Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab ID
Sample Location
Sample Depth
Sample Date

Volatiles
1,1,1-Trichloroethane 30
1,1-Dichloroethane 70
1,1-Dichloroethene 2
2-Butanone 300
2-Hexanone NLE
4-Methyl-2-Pentanone 400
Acetone 700
Benzene 1
Bromoform 4
Carbon Disulfide NLE
Chloroform 6
cis-1,2-Dichloroethene 10
Ethylbenzene 700
Methylene Chloride 2
MTBE 70
tert-Butyl alcohol NLE
Tetrachloroethene (PCE) 1
Toluene 1000
trans-1,2-Dichloroethene 100
Trichloroethene (TCE) 1
Trichlorofluoromethane NLE
Vinyl Chloride 5
Xylenes (Total) 40
Semi-Volatiles
4-Methyl phenol NLE
Diethyl phthalate 5000
Metals
Aluminum 200
Antimony 20
Arsenic 8
Barium 2000
Cadmium 4
Calcium NLE
Chromium 100
Cobalt NLE
Copper 1000
Iron 300
Lead 10
Magnesium NLE
Manganese 50
Mercury 2
Nickel 100
Potassium NLE
Selenium 50
Silver 20
Sodium 50000
Vanadium NLE
Zinc 5000

Regulatory 
Level 

(ug/L)*

5101.17 5101.18 5101.19 5,101.20      5101.21 5101.22 5105.20 5105.21 5105.22 5105.23 5105.24 5105.25 5105.26 5105.27
18 25 26 33 34 10 130 131 132 133 134 135 136 137

11-16' 11-16' 11-16' 11-16' 11-16' 11-16' 5.5-10.5' 5.5-10.5' 5.5-10.5' 5.5-10.5' 5.5-10.5' 5.5-10.5' 5.5-10.5' 5.5-10.5'
1/13/00 1/13/00 1/13/00 1/13/00 1/13/00 1/13/00 1/14/00 1/14/00 1/14/00 1/14/00 1/14/00 1/14/00 1/14/00 1/14/00

ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND 1.62 ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND 5.41 ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND 1.59 ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES
* New Jersey Department of Environmental Protection Groundwater Quality Criteria (NJDEP GWQC).
Only detected analytes are shown, concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).
Exceedances of the NJDEP GWQC are highlighted and printed in bold-faced type.
NA: Not analyzed
ND: Analyte not detected in sample.
NLE: No GWQC exists for this analyte.
D – Analytical value from sample dilution.
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Table 2
Results of Geoprobe Groundwater Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab ID
Sample Location
Sample Depth
Sample Date

Volatiles
1,1,1-Trichloroethane 30
1,1-Dichloroethane 70
1,1-Dichloroethene 2
2-Butanone 300
2-Hexanone NLE
4-Methyl-2-Pentanone 400
Acetone 700
Benzene 1
Bromoform 4
Carbon Disulfide NLE
Chloroform 6
cis-1,2-Dichloroethene 10
Ethylbenzene 700
Methylene Chloride 2
MTBE 70
tert-Butyl alcohol NLE
Tetrachloroethene (PCE) 1
Toluene 1000
trans-1,2-Dichloroethene 100
Trichloroethene (TCE) 1
Trichlorofluoromethane NLE
Vinyl Chloride 5
Xylenes (Total) 40
Semi-Volatiles
4-Methyl phenol NLE
Diethyl phthalate 5000
Metals
Aluminum 200
Antimony 20
Arsenic 8
Barium 2000
Cadmium 4
Calcium NLE
Chromium 100
Cobalt NLE
Copper 1000
Iron 300
Lead 10
Magnesium NLE
Manganese 50
Mercury 2
Nickel 100
Potassium NLE
Selenium 50
Silver 20
Sodium 50000
Vanadium NLE
Zinc 5000

Regulatory 
Level 

(ug/L)*

5105.28 5105.29 5108.19 5108.20 5108.21 5108.22 5108.23 5108.24 5108.25 5108.26 5108.27 5108.28 5108.29 5108.30
138 139 140 141 142 143 144 145 146 147 148 149 150 151

5.5-10.5' 5.5-10.5' 5-10' 5-10' 5-10' 5-10' 5-10' 5-10' 5-10' 5-10' 5-10' 5-10' 5-10' 5-10'
1/14/00 1/14/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00 1/19/00

ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND 2.7 3.33 ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND 5.6 7.58 ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND 1.35 2.45 ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND 5.78 1.75 ND ND ND 1.56 ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND 7.86 ND ND ND ND ND 4.81 ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES
* New Jersey Department of Environmental Protection Groundwater Quality Criteria (NJDEP GWQC).
Only detected analytes are shown, concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).
Exceedances of the NJDEP GWQC are highlighted and printed in bold-faced type.
NA: Not analyzed
ND: Analyte not detected in sample.
NLE: No GWQC exists for this analyte.
D – Analytical value from sample dilution.
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Table 2
Results of Geoprobe Groundwater Investigation - Site 812

September 1999 - February 2000
Fort Monmouth, New Jersey

Lab ID
Sample Location
Sample Depth
Sample Date

Volatiles
1,1,1-Trichloroethane 30
1,1-Dichloroethane 70
1,1-Dichloroethene 2
2-Butanone 300
2-Hexanone NLE
4-Methyl-2-Pentanone 400
Acetone 700
Benzene 1
Bromoform 4
Carbon Disulfide NLE
Chloroform 6
cis-1,2-Dichloroethene 10
Ethylbenzene 700
Methylene Chloride 2
MTBE 70
tert-Butyl alcohol NLE
Tetrachloroethene (PCE) 1
Toluene 1000
trans-1,2-Dichloroethene 100
Trichloroethene (TCE) 1
Trichlorofluoromethane NLE
Vinyl Chloride 5
Xylenes (Total) 40
Semi-Volatiles
4-Methyl phenol NLE
Diethyl phthalate 5000
Metals
Aluminum 200
Antimony 20
Arsenic 8
Barium 2000
Cadmium 4
Calcium NLE
Chromium 100
Cobalt NLE
Copper 1000
Iron 300
Lead 10
Magnesium NLE
Manganese 50
Mercury 2
Nickel 100
Potassium NLE
Selenium 50
Silver 20
Sodium 50000
Vanadium NLE
Zinc 5000

Regulatory 
Level 

(ug/L)*

5108.31 5108.32 5108.33 5108.34 5109.08 5109.09 5109.10 5109.11 5109.12 5125.01 5166.04 5166.06
152 153 154 161 155 156 157 159 160 66 161 162
5-10' 5-10' 5-10' 5-10' 5-10' 5-10' 5-10' 5-10' 5-10' 6-11' 8-12' 8-12'

1/19/00 1/19/00 1/19/00 1/19/00 1/20/00 1/20/00 1/20/00 1/20/00 1/20/00 1/28/00 2/14/00 2/14/00

ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND 8.78 6.43 8.28 ND ND 4.81 8.04 ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND 3.49 ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND 3.05 ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND 4.55 ND ND ND 4.42 ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND 2.25 1.36 ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

NOTES
* New Jersey Department of Environmental Protection Groundwater Quality Criteria (NJDEP GWQC).
Only detected analytes are shown, concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).
Exceedances of the NJDEP GWQC are highlighted and printed in bold-faced type.
NA: Not analyzed
ND: Analyte not detected in sample.
NLE: No GWQC exists for this analyte.
D – Analytical value from sample dilution.
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TABLE  3 (continued)
Groundwater Sampling Results

Monitoring Well MW-04
Site 812

Fort Monmouth, New Jersey
May - June 2000

Lab Sample ID 5437.09 5465.04 NJDEP
Sample Date 5/26/00 6/9/00 GWQC (ug/L)*
Volatiles
Vinyl Chloride 126.45 147.57 5
1,1-Dichloroethene 6.51 8.11 2
Acetone 172.62 221.22 700
Carbon Disulfide 20.25 8.43 NLE
trans-1,2-Dichloroethene 615.87 450.06 100
2-Butanone 58.76 75.82 300
cis-1,2,-Dichloroethene 10397.69 10436.18 10
Benzene 8.84 9.99 1
Trichloroethene 5.25 4.7 1
4-Methyl-2-Pentanone 157.45 147.75 400
Toluene 84.45 93.81 1000
Tetrachloroethene 2.35 2.64 1
2-Hexanone 5.93 7.44 NLE
Ethylbenzene 134.87 134.85 700
m+p-Xylenes 357.84 426.94 NLE
o-Xylene 198.71 230.24 NLE
Semi-Volatiles
Phenol ND 38.32 4000
2-Methylphenol ND 13.13 NLE
4-Methylphenol ND 43.05 NLE
Naphthalene ND 38.76 NLE
2-Methylnaphthalene ND 19.13 NLE
Pesticides/PCB
Not Detected
Metals
Aluminum 408000 56400 200
Arsenic 546 88.4 20
Barium 4250 601 2000
Beryllium 46.7 6.02 20
Cadmium 145 18.6 4
Calcium 1300000 739000 NLE
Chromium 3250 454 100
Cobalt 365 51.2 NLE
Copper 1670 401 1000
Iron 1360000 150000 300
Lead 17600 2400 10
Magnesium 120000 29500 NLE
Manganese 4510 590 50
Mercury 3.8 0.6 2
Nickel 495 86.5 100
Potassium 163000 54800 NLE
Selenium 75.1 27.1 50
Sodium 225000 185000 50000
Vanadium 1590 233 NLE
Zinc 27000 3840 5000
NOTES:
Only detected analytes are shown.
All concentrations reported in micrograms per liter (ug/L) or parts per billion (ppb).
*NJDEP GWQC: New Jersey Department of Environmental Protection Groundwater 
                            Quality Criteria.
Exceedances of the NJDEP GWQC are highlighted and printed in bold-faced type.
ND: Analyte not detected in sample.
NLE: No GWQC exists for this analyte.
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Table 4
Groundwater Monitoring Well Specifications

Site 812
Fort Monmouth, New Jersey

MW ID

Date 
of 

Installation

Well 
Diameter
(inches)

Top of 
Casing

 (ft)

Total 
Depth 

(ft)

Screened 
Interval

(ft)

Depth To 
Water

 (ft)

Groundwater 
Elevation

(ft)

Depth To 
Water

 (ft)

Groundwater 
Elevation

(ft)
MW-1 4-May-00 4 20.14 52 31.8 - 52.0 8.7 11.44 8.9 11.24
MW-2 26-Apr-00 4 17.47 50 30 - 50 6.6 10.87 6.7 10.77
MW-3 5-May-00 4 18.16 50.5 30.3 - 50.5 6.5 11.66 6.6 11.56
MW-4 26-Apr-00 4 20.48 7 2.0 - 7.0 4.43 16.05 4.72 15.76
MW-5 4-May-00 4 15.1 18 7.9 - 18.0 9.8 5.3 10.91 4.19
MW-6 26-Apr-00 4 19.27 16 5.9 - 16.0 7.64 11.63 7.73 11.52
MW-7 3-May-00 4 14.06 18 7.9 - 18.0 10.98 3.08 11.03 3.03
MW-8 1-May-00 4 18.22 16 5.9 - 16.0 7.1 11.12 7.17 11.05
MW-9 2-May-00 4 16.07 16 5.9 - 16.0 6.21 9.86 6.25 9.82
MW-10 3-May-00 4 15.51 16 5.9 - 16.0 7.15 8.36 7.21 8.3
MW-11 2-May-00 4 15.11 15 4.9 - 15.0 6.12 8.99 5.39 9.72
MW-12 3-May-00 4 17.2 16 5.9 - 16.0 4.11 13.09 5.27 11.93
MW-13 4-May-00 4 25.24 19 8.9 - 19.0 10.15 15.09 10.31 14.93
MW-14 3-May-00 4 17.52 15 4.9 - 15.0 8.62 8.9 8.65 8.87

Groundwater Elevations
Sampling Conducted

May 25-30 2000

Groundwater Elevations
Sampling Conducted

June 9-12 2000

Groundwater Monitoring Well (MW) 
Specifications

FortMon2/D.O.5_Site 812/RIRRAWP/Tables/Table4MWSpecs Page 1 of 1



  
 

APPENDIX A 
 

SITE 812 
PHOTOGRAPHS 

   



2558 Pearl Buck Road
Suite 1
Bristol, PA 19007

Photograph #1

View of Site 812 and surrounding area, looking to the east
(circa, early to mid 1960’s)

Former Central Railroad of NJ tracks

Former Coal Storage Area

Former Storage Tank Location

Building 812

Approximate Boundary of Site 812



2558 Pearl Buck Road
Suite 1
Bristol, PA 19007

Photograph #2

Building 812 and surrounding area, looking to the east
(circa, early to mid 1960’s)

Building  812



  
 

APPENDIX B 
 

FORT MONMOUTH STANDARD OPERATING PROCEDURES 
 

  
 SOP No.: SAM-0200 – Sample Containers, Preservation and Holding Times 
    Revision No.: 1, Dated: 28 July 1999 
 
 SOP No.: SAM-0201 – Sample Receiving, Log-In and Disposal 
    Revision No.: 2, Dated: 28 July 1999 
 
 SOP No.: SAM-0205 – Monitor Well Sampling for IRP Sites at Fort Monmouth 
    Revision No.: 1, Dated: 9 August 1999 
  
 SOP No.: SAM-0207 – Field Sampling/Methanol Extraction 
    Revision No.: New, Dated: 3 July 1999 
  
 SOP No.: SAM-0219 – GeoProbe® Sampling Methods for Site 812,  
    Revision No.: New, Dated: 12 November 1999 
 
  
 

   



  
 

 
APPENDIX C 

 
GROUNDWATER MONITORING WELL AND SOIL BORING LOGS 

 
VERSAR INC. 

Groundwater Monitoring Wells MW-1 thru MW-14 
April 2000 – May 2000 

 
U.S. ARMY FORT MONMOUTH – DIRECTORATE OF PUBLIC WORKS 

Borings B-0 thru B-162 
September 1999 – February 2000 

 

   



  
 

APPENDIX D 
 

AQUIFER STUDY 
 
 

Slug Test Evaluation

   



  
 

APPENDIX E 
 

SENSITIVE RECEPTOR SURVEY 
 
 

Environmental Data Resources, Inc. 
Southport, CT 

 
Offsite Receptor Report 

Inquiry Number: 0511403.1r 
June 27, 2000

   



  
 

APPENDIX F 
 

WELL SEARCH SUMMARY 
 
 

Source: State of New Jersey Department of Environmental Protection   
Well Permitting and Regulations Section of the Bureau of Water Allocation, Trenton, NJ 

Search Date: 18 January 2001 

   



  
 

APPENDIX G 
 

ANALYTICAL DATA PACKAGE 
(under separate cover) 

 

   







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment B 

2010 Pipeline Excavation Supporting Documents 

Table 1. Summary of 2010 Excavation Soil Sample Data (Detects Only) 

Analytical Data Reports 

  



TABLE 1

SUMMARY OF 2010 EXCAVATION SOIL SAMPLE DATA (DETECTS ONLY)

FTMM-64

FORT MONMOUTH, NEW JERSEY

Lab Sample ID 1034501 1034502 1034503 1034504 1034505 1034506 1034507 1037501 1037502 1037503 1037504 1037505 1037506 1037507 1037508 1037509 1037510 1037511

Sample Location

812-PX1-

NORTHWALL

812-PX2-

SOUTHWALL

812-PX3-

EASTWALL

812-PX4-

WESTWALL

812-PX5-

BOTTOM

812-

Duplicate

812 

DISPENSER

812-P1 

(Piping)+

0'

812-P2 

(Piping)+

15'

812-P3 

(Piping)+

55'

812-P4 

(Piping)+

70'

812-P5 

(Piping)+

85'

812-P6 

(Piping)+

100'

812-P7 

(Piping)+

115'

812-P8 

(Piping)+

130'

812-P9 

(Piping)+

145'

812-P10 

(Piping)+

160'

812-

Duplicate

Excavated? (Y/N) N N N N N N Y N N N N N N N N N N N

Sample Depth (ft bgs) 6-6.5 6-6.5 6-6.5 6-6.5 6.5-7 6-6.5 4-4.5 3-3.5 3-3.5 3-3.5 2.5-3 2.5-3 2.5-3 2.5-3 2.5-3 2.5-3 2.5-3 2.5-3

Sample Date 8/20/2010 8/20/2010 8/20/2010 8/20/2010 8/20/2010 8/20/2010 8/20/2010 9/1/2010 9/1/2010 9/1/2010 9/1/2010 9/1/2010 9/1/2010 9/1/2010 9/1/2010 9/1/2010 9/1/2010 9/1/2010

Volatiles

Benzene 2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Ethyl Benzene 7,800 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

m+p-Xylenes 12,000 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Naphthalene 6 ND ND ND ND ND ND 12.76 ND ND ND ND ND ND ND ND ND ND ND

o-Xylene 12,000 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Toluene 6,300 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Total Petroleum 

Hydrocarbons (TPH)
5,100 ND ND ND ND ND ND 2,946 ND ND ND ND ND ND ND ND ND ND ND

Metals

Lead 400 9.73 9.28 8.88 6.41 7.49 8.18 19.9 21.7 23.1 10.7 11.9 11.3 6.44 10.2 3.8 6.11 8.58 9.53

NOTES:

* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).

Only analytes with detections have been shown.

Laboratory qualifiers reported.  Data have not been validated.

All concentrations are reported in milligrams per kilogram (mg/kg) or parts per million (ppm).

Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.

D - Compound required dilution

J - Estimated concentration

NA: Not analyzed.

ND: Analyte not detected in sample.

NJDEP 

RDCSCC 

*

(mg/kg)



TABLE 1

SUMMARY OF 2010 EXCAVATION SOIL SAMPLE DATA (DETECTS ONLY)

FTMM-64

FORT MONMOUTH, NEW JERSEY

1037801 1037802 1037803 1037804 1037805 1039101 1039102 1039103 1039104 1039105 1045101 1045102 1045103 1045104 1045105 1045106 1045801 1046201

812-P11 

(Piping)+

175'

812-P12 

(Piping)+

190'

812-P12A 

(Piping)+205'

812-P13 

(Piping)+

205'

812-

Duplicate

812-P14 

(Piping)+

220'

812-P15 

(Piping)+

235'

812-P16 

(Piping)+

250'

812-P17 

(Piping)+

265'

812-

Duplicate

812-PX1 

NE Wall

812-PX2 

SE Wall

812-PX3 

SW Wall

812-PX4 

Bottom

812-

Duplicate

812-

Composite

812-

Overburden

812-PX-5 

NE Wall

N N Y Y Y N N N N N N N N N N N N N

3-3.5 3-3.5 4.5-5 3.5-4 4.5-5 3.5-4 4-4.5 4-4.5 2.5-3 4-4.5 7.5-8 7.5-8 8-8.5 9-9.5 8-8.5 8-8.5 -- 7-7.5

9/8/2010 9/8/2010 9/8/2010 9/8/2010 9/8/2010 9/14/2010 9/14/2010 9/14/2010 9/14/2010 9/14/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010 10/25/2010 10/25/2010

ND ND ND ND ND ND 0.15 ND ND 0.05 J ND ND ND ND ND ND NA ND

ND ND 30.01 D ND 9.38 D ND 5.79 ND ND 0.91 ND ND ND ND ND ND NA ND

ND ND 22.36 D ND 9.07 ND 23.47 ND ND 3.69 ND ND ND ND ND ND NA ND

ND ND 38.69 D ND 14.82 D ND 3.97 ND ND 0.79 ND ND 0.45 ND ND 0.31 NA ND

ND ND 0.56 ND 0.23 ND 8.45 ND ND 1.41 ND ND ND ND ND ND NA ND

ND ND ND ND ND ND 4.55 ND ND 0.82 ND ND ND ND ND ND NA ND

ND ND 1,230 ND 540.54 ND ND ND ND ND ND ND ND ND ND ND ND ND

9.16 7.27 15.5 9.58 15.7 16.8 9.31 10.5 16.8 9.69 ND ND 24.9 ND ND 55.1 NA ND

NOTES:

* New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC).

Only analytes with detections have been shown.

Laboratory qualifiers reported.  Data have not been validated.

All concentrations are reported in milligrams per kilogram (mg/kg) or parts per million (ppm).

Exceedances of the NJDEP RDCSCC are highlighted and printed in bold-faced type.

D - Compound required dilution

J - Estimated concentration

NA: Not analyzed.

ND: Analyte not detected in sample.































































































































































































































































































































































































































































I 

I 

I 

TPHC Conformance/Non-conformance Summary Report 

L 

J. 

4. 

5. 

6. 

7. 

Method Detection Limits provided. 

Method Blank Contamination - If yes, list the sample and the 
corresponding concentrations in each blank. 

Matrix Spike Results Summary Meet Criteria 
(If not met, list the sample and corresponding recovery which 
falls outside the acceptable range). 

Duplicate Results Summary Meet Criteria 
(If not met, list the sample and corresponding recovery which 
falls outside the acceptable range). 

IR Spectra submitted forstandards, blanks and samples. 

Chromatograms submitted for standards, blanks and samples 
if GC fingerprinting was conducted. 

Analysis holding time met. 
(If not met, list number of days exceeded for each sample). 

Additional comments: ----------------

Date 1 

Indicate 
Yes;No, NIA 
'-( f_J 

IUo 

'I e .J 

rj}!i_ 

;J)ll 
"f e_J 
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FLAA/GFAA ANALYSIS CONFORMANCE/NON-CONFORMANCE SUMMARY 
REPORT 

Lab ID: (Ol/.5/ 
Method: 3-1-tZB 

:f i,v [JI{ & 7 lf f),IJ 

1. 

2. 

3. 

Initial Calibration has a correlation coefficient of 0.995 or higher 

Initial and Continuing Calibration Verifications Meet Criteria 

Laboratory Control Samples Meet Criteria 

4. Preparation, Method and Calibration Blank Contamination 
If yes, list compounds and concentrations in each blank 

5. 

6. 

7. 

8. 

Spike Sample Recoveries Meet Criteria 
tOlf5"/ DI 

. Duplicates Meet Cri~e2Jai./SlD/ 

Analysis Holding Time Met 
If not met, list number of days exceeded for each sample 

Over range samples are diluted within the calibration. 
List samples that exceed high standard and are flagged with an 
"E" (estimate). 

Additional Comments ______________ _ 

Indicate 
Yes, No, N/A 

____ 4L__ 

-------✓ 

_____ lL __ _ 

___ ;JI f) 

Laboratory Manager: ---,t~""~?)1}v~'-l."ficc~· ... ·-... L--,,.)---Date: -+-l-+~U~B-1-+<ij/~f_O_ 
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LABORATORY 
CHRONICLE 

000015 



Laboratory Chronicle 

Lab ID: 10451 

Date Sampled 

Receipt/Refrigeration 

Analyses 

1. Volatiles 
2. TPHC 
3. LEAD 

Date 

10/21/10 

10/21/10 

10/22/10 
10/22/10 
10/22/10 

Site: 812 

Hold Time 

NA 

NA 

14 Days 
14 Days 
6 Months 

000016 



VOLATILE 
ORGANICS 

000017 



US ARMY FT. MONMOUTH ENVIRONMENTAL LABORATORY 
NJDEP CERTIFICATION# 13461 

Definition of Qualifiers 

U: The compound was analyzed for but not detected. 
B: Indicates that the compound was found in the associated 

method blank as well as in the sample. 
J: Indicates an estimated value. This flag is used: 

(1) When the mass spec and retention time data indicate the presence of a 
compound however the result is less than the reporting limit but 
greater than the MDL. 

(2) When estimating the concentration of a tentatively identified 
compound (TIC), where a 1:1 response is assumed. 

D: This flag is used to identify all compounds (target or TIC) that required a 
dilution. 

E: Indicates the compound's concentration exceeds the calibration range of 
the instrument for that specific analysis. 

N: This flag is only used for TICs. It indicates the presumptive evidence of a 
compound. For a generic characterization of a TIC, such as unknown 
hydrocarbon, the flag is not used. 

000018 



Volatile Analysis Report 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification #13461 

Data File VA 7875.D 
Operator ROBERTS 
Date Acquired 22 Oct2010 4:31 pm 

CAS# Comnound Name 
107028 Acrolein 
107131 Ac1v!onitrile 
75650 tert-Butvl alcohol 

1634044 Methvl-tert-8uh1J ether 
\08203 Di-isonronv] ether 
75718 Dichlorodifluoromethane 

74-87-3 Chloromethane 
75-01-4 Vinu! Chloride 
74.g3.9 Bromcimethaue 

75-00-3 Cbloroethaue 
75-69-4 Trichlorofluoromethane 

75.35-4 1 1-Dichloroethene 

67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-09-2 Methvlene Chloride 
156-60-5 trans-! 2-Dich!orocthene 
75-35-3 I 1-Dichloroctlrnnc 

108-05-4 Vinvl Acetate 
78-93-3 2-Butanone 

156-59-2 cis-1 2-Dich!oroethene 

67-66-3 Chlorofonn 

75-55-6 1 1 I-Trichloroethane 

56-23-5 Carbon Tetrachl01ide 

71-43-2 Benzene 

107-06-2 I 2-Dichloroethane 

79-01-6 Trichloroethene 
78-87-5 I 2-Dichloroorooane 
75-27-4 BromodicWoromethane 

110-75-8 2-Chloroethvl vin~ I ether 

10061-01-5 cis-1 3-Dichloronronene 

108-10-1 4-Methvl-2-Pentanone 

108-88-3 Toluene 

10061-02-6 trans-] 3-Dichloroiironene 

79-00-5 I I 2-Trichloroethane 

127-18-4 1'etrachloroethene 

591-78-6 2-Hexanone 

126-48-1 Dibromoch!oromethane 

108-90-7 Chlorobenzene 

100-41-4 Ethu)benzene 
630-20-6 I I I 2•tetracWoroethane 
1330-20-7 m+n-Xvlenes 
[330-20-7 o-Xvlenc 

100-42-5 Stvrcne 

75-25-2 Bromofonn 
79-34-5 1 1 2 2-Tetrachloroethane 

541-73-1 1 3-Dichlorobenzene 
106-46-7 I 4-Dichlombenzcnc 

95-50-1 I 2-Dichlorobenzene 

91-20-3 Nimhthalenc 

R.T. Rcsnonsc 

Sample Name 

Field ID 

Sample Multiplier 

Result 
not 
ncit 
not 
not 
not 
not 
not 
not 
not 

not 
not 
not 

not 
not 

not 
not 
not 
not 
not 

not 
not 

not 
not 
not 
not 

not 
not 
not 
not 
not 
not 

not 

not 
not 
not 

not 

not 
not 
not 
not 
not 
not 
not 
not 
not 
not 
not 
not 
not 

MB10221001 
METHOD 8260 10/22/10 

0.100 

detected 
detected 
detected 
detected 
detected 
detected 
detected 
detected 
detected 

detected 

detected 

detected 

detected 

detected 

detected 

detected 

detected 
detected 

detected 

detected 

detected 

detected 

detected 

detected 

detected 

detected 

detected 

detected 

detected 

detected 

detected 

detected 

detected 

detected 

detected 
detected 

detected 

detected 

detected 
detected 

detected 

detected 

detected 

detected 

detected 

detected 
detected 

detected 

detected 

*Higher value ofPQLs and Soil Quality Criteria as per N.J.A.C. 7:9C 

Qurtlifiers 
13 = Compound found in related blank 
E = Value above linear range 
D = Value from dilution 
PQL = Practical Quantitation Limit 
1'"' Estimated value, concentration lies between R.L. and M.D.L. 

MDL= Method Detection Limit 
NLE = No Limit Established 
R.T. = Retention Time 
R.L. = Reporting Limit 

Rcgullltory 

Level 'rn"lk"'~ 

0.5 

0.9 

1400 

I IO 

NLE 

490 

4 

0,7 

25 

220 

23000 

II 

70000 

7800 

34 

300 

' NLE 

3100 

230 

0.6 

290 

0.6 

2 

0.9 

7 

2 

I 

NLE 

2 

NLE 

6300 

2 

2 

2 

NLE 

3 

5)0 

7800 

NLE 

1200 

1200 

90 

81 

I 

5300 

5 

5300 

6 

Page 1 of 1 C:\HPCHEM\Custrpt\Volatile\2007\GOSSELIN+NAP.CRT 

Sample Weight 

Percent Solids 
10.00 g 

100.0 % 

Methanol extract volume 
Methanol aliquot volmnc 

25 ml 
1.25 ml 

MDL RL Oualifiers 
0.436 m!!lk2 1.000 m!Yke: 
0.215 m1rlk<> 1.000 mo-/k,,-

0.411 ID""" 1.000 ID"'"" 
0,032 ffi""'" 0,100 ID""'° 
0,038 mo-/L,o 0.100 moilrn 

0,104 m""'" 0.104 m""'" 
0,043 ID"'"" 0.100 ID"'"" 
0.050 ID""'" 0.100 ffi"/1," 

0.052 mo/1,o 0.100 me/ke 
0.044 m~'·~ 0.100 m"''" 
0.085 m"'"" 0.100 mP/kl!' 

0.077 ffi"/1," 0.100 mo/1,o 

0.082 mo/lrn 0,100 mcr/kcr 

0.068 mcr/kcr 0,100 mP-lkP-

0.065 mJ!"/kl!' 0,100 me/h 

0.059 me/ke 0.100 moh 

0,058 mcr/kcr 0.100 m~'·~ 

0.033 mP-lkP- 0.100 ID"'"" 
0.071 ffi"/1," 0.100 me/k, 

0.058 molko 0,100 mcr/ko-

0.074 mvlkv 0,100 ID"'"" 
0.063 m1z/krr 0,100 ID"'"" 
0.062 me/ke 0.100 rllo-llrn 

0.057 mo-lko- 0.100 m~'·~ 

0.045 mo-/kP 0,100 mP-lkP-

0.054 1TI1!/k11 0.100 m!!/k!! 

0.058 me/ko 0.100 mo/1,o 

0.048 mo/ko 0,100 m~'·~ 

0.061 mv/k1> 0,100 ID"'"" 
0.038 m!!/k!! 0,100 ffi"/1," 

0.054 mrr/k!! 0,100 mo/1,o 

0.071 mo-lkP 0.100 ID"'•~ 

0.045 lnP-fkP 0.100 ID"'"" 
0,051 mo/1,o 0.100 ffi"/1," 
0,066 mo/ko 0.100 mo/ko 

0,047 mo-lkP 0.100 ID"''" 
0.046 ID"'"" 0.100 mnll•n 

0,065 ffi"/1," 0.100 ffi"/1," 
0,069 mo/1,o 0.100 mo/1,o 

0,070 mo-lko- 0.100 m""'" 
0.131 ID"'"" 0.200 mPlkl!' 

0,062 ITI"/1," 0.100 mo/1,o 

0,054 mo/1,o 0,100 mcr/ko-

0.040 m""'" 0,100 m·'"" 
0.054 mrr/kf! 0,100 ffi"/1," 
0,058 mo/1,o 0.100 mo/1,o 

0,056 m~•·~ 0.100 mv/kv 

0,059 m"'"" 0.100 ID"'"" 
0,062 ffi"/1," 0.100 mIUke: 

000019 10/25/20109:24AM 



1E 
VOLATILE ORGANICS ANALYSIS DATA SHEET FIELD ID. 

TENTATIVELY IDENTIFIED COMPOUNDS I 
MB10221001 

Lab Name: FMETL NJDEP # 13461 . 

Project: 

Matrix: (soil/water) 

Sample wUvol: 

SOIL 

10.0 

Case No.: MW 

(g/ml) G 

----

Location: SDG No.: 10451 

Lab Sample ID: MB10221001 

Lab File ID: VA7875.D 
---

Level: (low/med) MED Date Received: 10/21/2010 

% Moisture: not dee. 0 Date Analyzed: 10/22/2010 -----

GC Column: Rtx-VMS ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 25000 (uL) Soil Aliquot Volume: 125 
----

CONCENTRATION UNITS: 

Number Tl Cs found: 0 
(ug/L or ug/Kg) UG/KG 

I CAS NO ....... -- COMPOUND NAME 
RT EST. CONC. 

FORM I VOA-TIC 

(uL) 

Q 

7/97 

000020 



Data File 
Operator 

VA7877.D 
ROBERTS 

Volatile Analysis Report 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification #13461 

Sample Name 
Field ID 

1045101 
812 PX-1 NE WALL 

Date Acquired 22 Oct 2010 5:33 pm SamplcMultiplicr 0,113 

CAS# 
107028 
107131 
75650 

1634044 
. I 08203 

75718 
74-87-3 

75-01-4 
74-83-9 
75-00-3 

75-69-4 

75-35-4 

67-64-1 
75-15-0 

75-09-2 

156-60-5 
75-35-3 
108-05-4 
78-93-3 
156-59-2 
67-66-3 
75-55-6 
56-23-5 

71-43-2 

107-06-2 

79-01-6 
78-87-5 
75-27-4 
110-75-8 

10061-01-5 
108-10-1 
108-88-3 

10061-02-6 
79-00-5 

127-18-4 
591-78-6 

126-48-1 
I 08-90-7 
100-41-4 

630-20-6 
1330-20-7 
1330-20-7 
\00~42-5 

75-25-2 

79-34-5 

541-73-1 
106-46-7 
95~50-! 

91-20-3 

Page 1 of 1 

Comnound Name R.T. Rcsnonse Result 
Acrolein not detected 
Acr.lonitrile not detected 
tcrt•Butvl alcohol not detected 
Mcthvl-tcrt-Butvl ether not detected 
Di-isonronvl ether not detected 

Dichlorodifluoromethane not detected 

Chloromethane not detected 
Vin'-'I Chloride not detected 
Bromomethane not detected 
Chloroethane not detected 

Trichlorofluoromethane not detected 

1 1-Dichloroethene not detected 

Acetone not detected 

Carbon Disulfide not detected 

Methvlene Chloride not detected 

trans- I 2-Dichloroethene not detected 

I 1-Dichloroethane not detected 

Vinvl Acetate not detected 

2-Butanone not detected 

cis-1 2-Dichloroethene not detected 

Chlorofonn not detected 

l LI-Trichloroethane not detected 

Carbon Tetrachloride not detected 

Benzene not detected 

l 2-Dichloroethane not detected 

Trichloroethene not detected 

1 2-Dichloronronane not detected 

Bromodichloromethane not detected 

2-Chloroethvl vinvl ether not detected 

cis-1 3-Dichloroorooene not detected 

4-Mcthvl-2-Pcntanone not detected 

Toluene not detected 

trans-I 3-Dichloroorooene not detected 

I 1.2-Trichloroethane not detected 

Tetrachloroethene not detected 

2-Hexanone not detected 

Dibromocliloromethane not detected 

Chlorobenzene not detected 

Ethvlbenzene not detected 

I I I 2-tetrachloroethane not detected 

m+o-Xvlenes not detected 

o-Xvlene not detected 

Stvrene not detected 

Bromofonn not detected 

1.1 2 2-Tetrnchloroethane not detected 

1 3-Dichlorobenzene not detected 

I 4-Dichlorobenzene not detected 

1 2-Dichlorobenzene not detected 

Naphthalene not detected 

*Higher value ofPQLl and Soil Quality Criteria as per N.J.A.C. 7:9C 

Qualifiers 
B = Compound found in related blank 
E.., Value above linear mnge 
D = Value from dilution 
PQL = Practical Quantitation Limit 
J= Estimated value, concentration lies between R.L. and M.D.L. 

MDL= Method Detection Limit 
NLE = No Limit Established 
R.T. = Retention Time 
R.L. = Reporting Limit 

Re)lulntory 

Level 1m~1k~u 

0.5 

0,9 

1400 

110 

NLE 

490 

4 

0.7 

25 

220 

23000 

II 

70000 

7800 

34 

300 

8 

NLE 

3100 

230 

0.6 

290 

0.6 

2 

0.9 

7 

2 

I 

NLE 

2 

NLE 

6300 

2 

2 

2 

NLE 

3 

510 

7800 

NLE 

1200 

1200 

90 

81 

I 

5300 

s 
5300 

6 

C:\HPCHEM\Custrpt\Volatlle\2007\GOSSELIN+NAP.CRT 

Sample Weight 
Percent Solids 

10,92 g 

80.7 % 
Methanol extract volume 
Methanol aliquot volume 

25 ml 
1.25 ml 

MDL RL Oualifiers 
0.495 m•'k< 1.135 m""'" 
0.244 Ill""" 1.135 Ill"'"" 
0.466 m-"- 1.135 m-"--
0.036 m""" 0.1 I 3 m""'" 
0.043 m"'"' 0.113 mo/k, 
0.118 malk~ 0.118 m·"·-
0,049 m.,-/ko 0.113 mo-fk.,-

0.057 mvlkP 0.113 m•lk• 
0.059 m•lb 0.113 Ill"'"" 
0.050 malko 0.113 m-"--
0,096 mo/ko 0.113 m-•--
0.087 tnP-lkP 0.113 Ill""'" 
0.093 me/ke 0.113 '°"'"" 
0,077 m~"·- 0.113 m-"--
0.074 Ill""'" 0.113 m""'" 
0.067 m"'"" 0.113 m"'"" 
0.066 Ill"'"" 0.113 malka 

0.037 m·"·- 0.113 mo/ko 

0.081 m""'" 0.113 mo/k11 

0.066 m"'"" 0.113 me/k, 
0.084 ITT"'"" 0.113 malka 

0.071 molko 0.113 m-"·-
0.070 molkP 0.113 m:,;~ 

0.065 me/k, 0.113 m"'"" 
0.051 malka 0.113 m-"--
0,061 mo/ko 0.113 m~"--
0,066 mo/k11 0.113 m~"'" 
0,054 m,!k, 0,113 1nn-11,-,,-

0,069 malka 0.113 m-"--

0.043 molko 0.113 m-"--
0,061 ml'lkfl 0.113 Ill""'" 
0,081 lll!!lk!! 0.113 Ill""'" 
0.051 mo-lko 0.113 Ill""'" 
0.058 m""'" 0.113 m""'" 
0.075 m"'"" 0.113 m"'"" 
0.053 Ill"'"" 0.113 Ill"'"" 
0.052 m·"·- 0.!13 m-"--
0.074 m""'" 0.113 m11/ko 

0.078 m"'"" 0,113 me/k, 
0.079 m·"·- 0.113 mo/ko 

0.149 m-"·- 0.227 Ill""'" 
0,070 m•/ko 0.113 m•/ko 
0.061 Ill"'"" 0.113 Ill"'"" 
0.045 Ill""'" 0.113 Ill""'" 

0.061 m""'" 0.113 m""'" 
0.066 mP-lkP- 0.113 m"'"" 
0,064 Ill"'"" 0.113 Ill"'"" 
0,067 m-"-- 0.113 m~ll,~ 

0.070 m""'" 0.113 Ill""'" 

000021 
10!2512010 9:20 AM 



1E 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

FIELD ID. 

312-PX1 NE WALL 
Lab Name: FMETL NJDEP # 13461 

------------ ---- ~----~ 
Project: Case No.: MW Location: SDG No.: 10451 ---

Matrix: (soil/water) SOIL Lab Sample ID: 1045101 -------

Sample wUvol: 10.9 (g/ml) G Lab File ID: VA7877.D ---

Level: (low/med) MED 

% Moisture: not dee. 19.3 -----

GC Column: Rix-VMS ID: 0.25 (mm) 

Soil Extract Volume: 25000 (uL) 

Number Tl Cs found: 0 

I CAS NO. COMPOUND NAME 

Date Received: 10/21/2010 

Date Analyzed: 10/22/2010 

Dilution Factor: 1.0 
-----

Soil Aliquot Volume: 125 

CONCENTRATION UNITS: 

(ug/L or ug/Kg) UG/KG 

----

RT EST. CONC. 

FORM I VOA-TIC 

(ul) 

Q 

7/97 

000022 



Data File 
Operator 

VA7878.D 

ROBERTS 

Volatile Analysis Report 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification #13461 

Sample Name 
Field ID 

1045102 
812 PX-2 SE WALL 

Date Acquired 22 Oct 2010 6:04 pm Sample Multiplier 0.112 

CAS# 
107028 
107131 
75650 

1634044 
108203 
75718 

74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 

75-35-4 
67-64-1 
75-15-0 
75-09-2 
156-60-5 
75-35-3 
108-05-4 
78-93-3 
156-59-2 
67-66-3 

75-55-6 
56-23-5 
71-43-2 
107-06-2 
79-01-6 
78-87-5 
75-27-4 
I 10-75-8 

10061-01-5 
108-10-1 
108-88-3 

10061-02-6 
79-00-5 
127-18-4 

591-78-6 
126-48-1 
108-90-7 
100-41-4 
630-20-6 

1330-20-7 
1330-20-7 
100-42-5 
75-25-2 
79-34-5 

541-73-1 

106-46-7 
95-50-1 
91-20-3 

Page 1 of1 

Comnound Name R.T, Resnonse Result 
Acrolcin nol detected 
Acrv!onitrilc not detected 
tert•Butvl alcohol nol detected 
Methvl-tert-Butvl ether nol detected 
Di-isooroovl elher nol detected 
Dichlorodifluoromethane nol detected 
Chloromethane nol detected 
Vinvl Chloride not detected 

Bromomethane not detected 

Chloroethane nol detected 

Trichlorofluor01nethane nol detected 

1 1-Dichloroethene nol detected 

Acetone not detected 

Carbon Disulfide not detected 

Methvlene Chloride nol detected 

trans-I 2-Dichloroethene nol detected 

1.1-Dichloroethane not detected 

Vinv] Acetate not detected 

2-Butanone not detected 

cis-1 2-Dichloroethene nol detected 

Chlorofonn nol detected 

I l I-Trichloroethane not detected 

Carbon Tetrachloride not detected 

Benzene not detected 

I 2-Dich!oroethane not detected 

Trichloroethene nol detected 

I 2-Dich!oronrooane nol detected 

Bromodichloromethane nol detected 

2-ChloroethvJ vinvl ether not detected 

cis-1 3-Dichloronroncnc not detected 

4-Methvl-2-Pentanonc not detected 

Toluene not detected 

trans-I 3-Dichloronronene not detected 

I I 2-Trichloroethane not detected 

Tctrachloroethene not detected 

2-Hexanone nol detected 

Dibromochloromethane nol detected 

Chlorobenzene nol detected 

Ethvlbenzene not detected 

1, 1 1 2-tetrachloroethanc nol detected 

m+1i-Xvlenes not detected 

o-Xvlene not detected 

Stvrene not detected 

Bromofonu not detected 

1122•Tetrachlorocthane not detected 

I 3-Dichlorobcnzcne not detected 

I 4-Dichlorobenzene not detected 

l 2-Dichlorobcnzene not detected 

Nanhthalcne not detected 

*Higher va!ue of PQL:s and Soil Quality Criteria as per NJ.A.C. 7:9C 

Qualifiel's 
B = Compound found in related blank 
E = Value above linear range 
D = Value from dilution 
PQL = Practical Quantitalion Limit 
J= Estimated value, concentration lies between R.L and M.D.L. 

MDL= Method Detection Limit 
NLE = No Limit Established 
R.T. = Retention Time 
R.L. = Reporting Limit 

Rc,i:ulnlory 

J,cvcl fm-n--,~ 

0.5 

0.9 

1400 

110 

NLE 

490 

4 

0.7 

25 

220 

23000 

II 
70000 

7800 

34 

300 

' NLE 

3100 

230 

0.6 

290 

0.6 

2 

0.9 

7 

2 

t 
NLB 

2 

NLE 

6300 

2 

2 

2 

NLE 

3 

510 

7800 

NLE 

1200 

1200 

90 

st 

1 

5300 

' 5300 

6 

C:\HPCHEM\Custrpt\Volatile\2007\GOSSELIN+NAP.CRT 

Sample Weight 

Percent Solids 

10.79 g 

82.6 % 

Methanol extract volume 
Methanol aliquot volume 

25 ml 

1.25 ml 

MDL RL flualificrs 
0.489 1n~/1,n 1.122 m·'·· 
0.241 m-~- 1.122 m•ik• 
0.461 m•~- 1.122 mo/Im 
0.036 m·'·· 0.112 m·'·· 
0.043 m·'·· 0.112 m11/k11 

0.117 m11/b1 0.117 ln!!/ki;,: 

0,048 m·'·· 0,112 mo-lko 

0,056 m·"-- 0.112 m·'·· 
0,058 m-~- 0.112 m-~-
0.049 m•"-• 0.112 m•"-• 
0.095 m·'-- 0.112 m·'--
0.086 m·'·· 0,112 m"''" 
0.092 m-~- 0.112 m·"'· 
0.076 m•"-• 0,112 me/ke 
0.073 m·'-- 0.112 mo/k" 
0,066 m·"·· 0.112 ,,;~,--
0.065 m•ik• 0,112 m!!/k!! 
0.037 m!!lk0 0,112 mo-lko-

0.080 m·'-- 0.112 m·'·· 
0.065 m11/kp 0.112 m•"-• 
0,083 mo/ke 0.112 m•"'• 
0.071 mo-/ko 0.112 m·'--
0.070 mo/ko 0.112 m·'·" 
0,064 mo/k• 0.112 m"~" 
0,050 m•"-• 0.112 moll•o 

0.061 m·'-- 0.112 m·'--
0.065 m·'·· 0.112 m·'·· 
0.054 m-~- 0,112 m,/ke 
0.068 m·'-- 0,112 m·'--
0,043 m-n·- 0.112 m·'·· 
0.061 mP-lkP 0.112 m-~-
0.080 ill!!lk!! 0,112 m•"'• 
0.050 mcrlko- 0.112 m·'--
0.057 mo/ko 0.112 m"''" 
0,074 m-~- 0.112 m"~" 
0.053 m•~• 0,112 m•"'• 
0.052 m·'-- 0.112 m·'--
0.073 m·'·· 0.112 m·'·· 
0.077 m·"'· 0,112 mv/kl! 

0.079 m!!/k!! 0.112 m!!/kcr 

0.147 m·'-- 0.224 mo/ko 

0.070 m·'·· 0.112 mo/kJT 

0.061 m-~- 0.112 m,ik• 
0.045 m•"'• 0,112 mcr/krr 

0.061 m·'-- 0.112 m·"--
0.065 m·'·" 0,112 mP-lk11 

0.063 m-~- 0.112 mo/ko 
0.066 m""'" O.l 12 m·'--
0.070 m·'-- 0.112 m·'--

000023 
10!2512010 9:26 AM 



1E 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

FIELD ID. 

812-PX2 SE WALL 
Lab Name: FMETL NJDEP # 13461 '-------' 

------------ ---'--'--'---'---

Project: Case No.: MW Location: SDG No.: 10451 
--- ---

Matrix: ( soil/water) 

Sample wVvol: 

SOIL Lab Sample ID: _1-'-0---'-45_1'---'0-2 ___ _ 

10.8 (g/ml) G Lab File ID: VA7878.D. ---

Level: (low/med) _M_E_D __ Date Received: 10/21/2010 

% Moisture: not dee. 17.4 Date Analyzed: 10/22/2010 
-----

GC Column: Rtx-VMS ID: 0.25 (mm) Dilution Factor: 1.0 
-----

Soil Extract Volume: 25000 (uL) Soil Aliquot Volume: 125 (uL) 
----

CONCENTRATION UNITS: 

Number Tl Cs found: 0 
(ug/L or ug/Kg) UG/KG 

I GAS NO. COMPOUND NAME RT EST. CONG. 

FORM I VOA-TIC 0000217 



Data File 

Operntor 

VA7879,D 

ROBERTS 

Volatile Analysis Report 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification #13461 

Sample Name 

Field ID 

1045103 
812 PX-3 SW WALL 

DnteAcquired 22 Oct 2010 6:35 pm Sample Multiplier 0.146 

CAS# 
107028 

107131 
75650 

1634044 
108203 
75718 

74-87-3 
75-01-4 
74-83-9 

75-00-3 
75-69-4 
75-35-4 

67-64-1 
75-15-0 

75-09-2 
156-60-5 

75-35-3 

I 08-05-4 

78-93-3 
156-59-2 
67-66-3 

75-55-6 

56-23-5 

71-43-2 

107-06-2 

79-01-6 
78-87-5 

75-27-4 

110-75-8 

10061-01-5 
108-10-1 
I 08-88-3 

10061-02-6 

79-00-5 

127-18-4 
591-78-6 

126-48-1 
108-90-7 
100-41-4 
630-20-6 
1330-20-7 
1330-20-7 
100-42-5 
75-25-2 
79~34-5 

541-73-1 
106-46-7 

95-50-1 

91-20-3 

Page1 of1 

Comnound Name R.T. Resnonse Result 
Acrolein not detected 
Acnilonitrile not detected 
tert-Butvl alcohol not detected 
Methvl-tert-Bulvl ether not detected 
Di-isonroovl ether not detected 

Dichlorodifluoromethane not detected 

Chloromethane not detected 
Vinvl Chloride not detected 
Bromomethane not detected 

Chloroethane not detected 

Trichlorofluoromethane not detected 

1 1-Dichloroethene not detected 

Acetone not detected 

Carbon Disulfide not detected 

Methvlene Chloride not detected 

trans-I 2-Dichloroethenc not detected 

I 1-Dichloroethane not detected 

Vinvl Acetate not detected 

2-Butanone not detected 

cis-1 2-Dicbloroethene not detected 

Chlorofonn not detected 

1 1 ]-Trichloroethane no\ detected 

Carbon Tetrachloride not detected 

Benzene not detected 

J 2-Dichloroethane not detected 

Trichkiroethene not detected 

I 2-Dichloroorooanc not detected 

Bromodichloromethane not detected 

2-Chloroethvl vinvl ether not detected 

cis-1 3-Dich!oronronene not detected 

4-Methvl-2-Pentanone not detected 

Toluene not detected 

trans-I 3-Dlchloronronene not detected 

1 I 2-Trichloroethane not detected 

Tetrachloroethenc not detected 

2-Hexanone not detected 

Dibromochloromethane not detected 

Chlorobenzene not detected 

Ethvlbenzcne not detected 

l 1 1 2-tetrachloroethane not detected 

m+n-Xvlenes not detected 

o-Xvlene not detected 

Stvrene not detected 

Bromoform not detected 

1 1 2 2-Tetrachloroethane not detected 

1 3-Dichlorobenzene not detected 

1 4-Dich!orobenzene not detected 

I 2-Dich!orobenzene no\ detected 

Nanhthalene 24.54 78693 0.45 me/ke 
*Higherwlue of PQLs and Soil Quality Criteria as per N.J.A.C. 7:9C 

Qualifiers 
B = Compound found in related blank 
E = Value above linear range 
D = Value from dilution 
PQL"' Practical Quantitation Limit 
J= Estimatetl value, concentration lies between R.L. and M.D.L. 

MDL= Method Detection Limit 
NLE = No Limit Established 
R.T. = Retention Time 
R.L. = Reporting Limit 

Regulatory 

Level 'ni--/l!~H; 

0.5 

0.9 

1400 

l\O 

NLE 

490 

4 

0.7 

25 

220 

23000 

ll 

70000 

7800 

34 

300 

8 

NLE 

3!00 

230 

0.6 

290 

0.6 

2 

0.9 

7 

2 

t 
NLE 

2 

NLE 

6300 

2 

2 

2 

NLE 

3 

S!O 

7800 

NLE 

1200 

1200 

90 

81 

t 
5300 

5 

5300 

6 

C:IHPCHEM\Custrpt\Volat\\e\2007\GOSSEL\N+NAP.CRT 

Sl\ffiple Weight 
Percent Solids 

8.28 g 

82,6 % 

Methanol extract volume 
Methanol 11\iquot volume 

25 ml 
1.25 ml 

MDL RL Oualifiers 
0.637 mo-fkP 1.462 m"""" 
0.314 m""'" 1.462 m""'" 
0.601 ,no/Im 1.462 m·"·· 
0.047 m~"·· 0.146 m-11,-

0.056 illP-fkP 0.146 mo"'o 
0.152 mo"'" 0.152 ,noll-o 

0.063 m~"·· 0.146 m·"·· 
0.073 m-llrn 0.146 m"""" 
0.076 mo"'• 0.146 mo"'o 
0.064 mo"'" 0.146 ,nollrn 

0.124 m·"·· 0.146 m·"·~ 
0.113 m"""° 0.\46 m"""" 
0.120 mo"'• 0.146 mo"'o 
0.099 ,noll-o 0.146 m·" .. 
0.095 m·"·· 0.\46 m11lka 

0.086 m"""" 0.146 ffi1T/ks:1 

0.085 mi,/b, 0.146 m!!/k!! 

0.048 mcr/ko 0.146 m·"·· 
0.104 m!J/kr, 0.146 m"""" 
0.085 m11/k1J 0.146 ,noa,o 

0.108 mi,/k2 0.146 me/ke 
0.092 m·" .. 0.146 malka 

0.091 m11/ko 0.146 m"""" 
0.083 m~,i.o 0.146 mo"'o 
0.066 mo"'o 0.146 m·" .. 
0.079 m·"·~ 0.\46 m<Jlka 

0.085 m1>lka 0.146 m•lk• 
0.070 mo/ko 0.146 mo"'o 
0.089 m·" .. 0.146 m·"·~ 
0.056 m"""" 0.146 m"""" 
0.079 mo"'o 0.146 m•llrn 
0.104 mo"'" 0.146 ,nollrn 

0.066 m·"·~ 0.\46 m11lk11 

0.D75 m"""" 0.146 m11/k11 

0.097 mo"'o 0.146 mo"'o 
0.069 ,nollrn 0.146 mo-lko-

0.067 mo/k1> 0.146 m""·" 
0.095 m11lk11 0.146 m•lk• 
0.10\ m•lk• 0.146 mo/ke 
0.102 ,nollrn 0.146 mo-/kcr 

0.192 m·"·· 0.292 m""·" 
0.091 mu/k1> 0.146 ,noll,o 

0.079 m•lk• 0.146 mo"'o 
0.058 malka 0.146 m·"--
0.079 malk<J 0.146 m"""" 
0.085 m1>/k11 0.146 mo"'o 
0.082 m•lk• 0.146 mo""° 
0.086 m·" .. 0.146 mcrlkcr 

0.091 m1>lku 0.146 mulku 

. 

000025 10/25/2010 9:27 AM 



1E 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

FIELD ID. 

112-PX3 SWWALI 
Lab Name: FMETL NJDEP # 13461 ------------ ---- ~----~ 
Project: Case No.: MW 

'-'----

Matrix: (soil/water) 

Sample wUvol: 

SOIL 

8.3 

Level: (low/med) MED 
----

% Moisture: not dee. 17.4 

(g/ml) _G __ _ 

-----

GC Column: Rtx-VMS ID: 0.25 (mm) 

Soil Extract Volume: 25000 (uL) 

Location: SDG No.: 10451 
---

Lab Sample ID: 1045103 
-------

Lab File ID: VA7879.D 

Date Received: 10/21/2010 

Date Analyzed: 10/22/2010 

Dilution Factor: 1.0 _:.:..:: ___ _ 
Soil Aliquot Volume: 125 

----
(uL) 

CONCENTRATION UNITS: 

Number TICs found: 15 
(ug/L or ug/Kg) UGIKG 

--·-

GAS NO. COMPOUND NAME RT EST. CONG. Q 
i------------··· 

1. --
_ Alkane:Branched 7.5~---· 4100 J 

2. Alkane: Bran_c_[)Eld -· ·----
7.92 ~~()0 J 

3. Alkane: Cvclic 9.18 3000 J 
----· - -------··· . -·--

4. Al~_ane: Branched !l.86 ---- 5400 J 
5. Alkane: Branched 10.03 2500 J ----.----- --
6. Alkane: Branched 10.12 9600 J ........ ,.,.,--

7. _Alkane: Branched ·--- 10.68 2700 J 
8. Alkane: Cvclic 11.68_ 3200 J --

_9, --- Alkane: Branched 12.37 3600 J 
10. Alkane: Branched 12.60 3600 J 
11. Alkane: Branched 14.86 2800 J__ 
12. Alkane: Branched 17.51 3200 J 
13. C4 alkvl benzene . __ 21.43 ·-··-··"· 

2700 J 
14. 1 H-lndene-dihvdro-methy[:_ 23.34 2800 J -
15. 1 H-lndene-dihvdro-dimetbyl_: ---- 23.87 230() J 

FORM I VOA-TIC 7197 
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Data File 
Operator 

VA7880.D 
ROBERTS 

Volatile Analysis Report 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification #13461 

Sample Name 
Field ID 

1045104 

Date Acquired 22 Oct 2010 7:06 pm Sample Multiplier 

812 PX-4 BO'ITOM 
0,107 

CAS# 
107028 
107131 
75650 

1634044 
108203 

75718 
74-87-3 
75-01-4 

74-83-9 

75-00-3 

75-69-4 

75-35-4 

67,64-1 
75-15-0 

75-09-2 
156-60-5 

75-35-3 

108-05-4 
78-93-3 

156-59-2 
67,66-3 

75-55-6 

56-23-5 

71-43-2 
107-06-2 

79-01-6 

78-87-5 

75-27-4 
110.75.g 

10061-01-5 
108-10-1 
108-88-3 

10061-02-6 
79-00-5 
127-18-4 
591-78-6 

126-48-1 

108-90-7 
100.41.4 
630-20-6 

1330-20-7 

1330-20-7 

100-42-5 
75-25-2 

79-34-5 

541-73-1 

106-46-7 
95.50.1 

91-20-3 

Page 1 of 1 

Comnound Name R.T. Re.snonse Result 
Acrolein not detected 

Acrvlonitrile not detected 
tert-Butvl alcohol not detected 
Methvl-tert-Butvl ether not detected 
Di-isooroovl ether not detected 
Dichlorodifluoromethane not detected 
Chloromethane not detected 
Vinvl Chloride not detected 

Bromomethrme not detected 

Chloroethane not detected 

Trichlorofluoromethane not detected 

1 1-Dichloroethene not detected 

Acetone not detected 

Carbon Disulfide not detected 

Methv\ene Chloride not detected 

trans-1 2-Dich!oroethene not detected 

1 1-Dichloroethane not detected 

Vinv! Acetate not detected 

2-Butanone not detected 

cis-1 2-Dichloroethene not detected 

Chlorofonn not detected 

1.1 !-Trichloroethane not detected 

Carbon Tetrachloride not detected 

Benzene not detected 

I 2-Dichloroethane not detected 

Trichloroethene not detected 

I 2-Dichloronronanc not detected 

Bromodichloromcthanc not detected 

2-Chlorocthvl vinvl ether not detected 

cis-1 3-Dichloronronene not detected 

4-Methvl-2-Pentanone not detected 

Toluene not detected 

trans-I 3-Dichloroorooene not detected 

l l 2-Trichloroethane not detected 

Tetrachloroethene not detected 

2-Heximone not detected 

Dibromochloromethane not detected 

Chlorobenzene not detected 

Ethvlbenzene not detected 

I I I 2-tctrachloroetha.ne not detected 

m+n-Xv]encs not detected 

o-Xvlene not detected 

Stvrene not detected 

Bromofonn not detected 

I 122-Tetrachloroethane not detected 

I 3-Dichlorobenzene not detected 

I 4-Dichlorobenzcnc not detected 

I 2-Dichlorobenzene not detected 

Nanhth11!ene not detected 

*Higher V3luc of PQLs and Soil Quality Criteria as per N.J.A.C. 7;9C 

Qualifiers 
B = Compound f(!und in related blank 
E"' Value above linear range 
D = Value from dilution 
PQL'"' Practical Quantitation Limit 
J'-' Estimated value, concentration lies between R.L. nnd M.D.L. 

MDL= Method Detection Limit 
NLE"' No Limit Established 
R.T. = Retention Time 
R.L. = Reporting Limit 

Re_i:11l11tory 

Level fm..-fka\O 

0.5 

0.9 

1400 

110 

NLE 
490 

4 

0.7 

25 

220 

23000 

11 

70000 

7800 

34 

300 

8 

NLE 

3100 

230 

0.6 

290 

0.6 

2 

0.9 

7 

2 

I 

NLE 

2 

NLE 

6300 

2 

2 

2 

NLE 

3 

510 

7800 

NLE 

1200 

1200 

90 

81 

I 

5300 

5 

5300 

6 

C:\HPCHEM\Custrpt\Volatile\2007\GOSSELIN+NAP.CRT 

Sample Weight 
Percent Solids 

11.65 ~ 
80,5 % 

Metlmnol extract volume 
Methanol aliquot volume 

25 ml 
1.25 ml 

MDL RL Ouallfiers 
0.465 mallrn 1.066 ,na/\ca 

0.229 mo/ko 1.066 m-"·-
0.438 m11/bi 1.066 m11lk11 

0.034 mo/k, 0.107 mo/ko 
0.041 mcr/ka 0.107 malka 

0.111 lll"'k" 0.111 m~"·-
0.046 mrr/k11 0.107 m11/kp 

0.053 llli!lki! 0.107 mi!/ki! 

0.055 mrrlko 0.107 m~"·-

0.047 mo/ko 0.107 m~"--

0.091 m"/1," 0.107 m"/lc" 
0.082 lll"/lc" 0.107 ffi"/1," 

0.087 molko 0.107 m·"·-

0.073 m~"·- 0.107 m·"·-
0.069 m"11," 0.107 m"11," 
0.063 ffi"/1," 0.107 m"/lc" 
0.062 m·"'" 0.107 m·"·· 
0,035 m~"·- 0.107 m~"·-
0.076 ma/lea 0.107 ,na/\ca 

0.062 ma/lea ·0.101 m·"·-
0.079 m~"'" 0.107 m~"·~ 
0,067 m~"·- 0.107 m•lk• 

0.066 ,na/\ca 0.107 lll"/lc" 
0.061 In""'" 0.107 m·"·-

0.048 m~"·- 0.107 m~"'" 
0.058 m"/lc" 0.107 ma/lea 

0,062 m"/\ca 0.107 m~",-

0,051 nr"·- 0.107 m~"·-
0.065 m~"'" 0.107 m"/lc" 
0.041 Ill"/\," 0.107 mo-th, 

0.058 m~"·- 0.107 m~"'" 
0.076 m~"·- 0.107 m~"·-
0.048 lll"11," 0.107 m"/lc" 
0.054 lll"/lc" 0.107 m"/lc" 
0.D70 malka 0.107 m~"·-

0.050 mo-/ko 0.107 m~"·-
0.049 lll"11," 0.107 Ill"/\," 

0.069 lll"/lc" 0.107 m"/lc" 
0.074 m~"'" 0.107 m·"·· 
0.D75 m~"·- 0.107 m~"·-
0.140 mP-lkP- 0.213 Ill"/\," 

0.066 melke 0.107 ffi"/1," 

0.058 m-"·- 0.107 m·"·-

0.043 mo/ko- 0.107 m~"·-
0.058 mo-lkP- 0.107 m"11," 
0.062 Ill"/\," 0.107 n,o/lca 

0.060 m·"'" 0.107 malka 

0.063 m~"·" 0.107 mnll,n 

0.066 ma/lea 0.107 m!!lk!! 
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1E 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

FIELD ID. 

B12-PX4 BOTTOM 
Lab Name: FMETL NJDEP # 13461 ~----~ ------------ ---- -

Project: Case No.: MW Location: SDG No.: 10451 
---

SOIL Lab Sample ID: 1045104 Matrix: (soil/water) 

Sample wt/vol: 

-------

11.7 (g/ml) G Lab File ID: VA7880.D 
---

Level: (low/med) MED 

% Moisture: not dee. 19.5 
-----

GC Column: Rtx-VMS ID: Q1_5_ (mm) 

Soil Extract Volume: 25000 (uL) 

NumberTICs found: 6 

GAS NO. COMPOUND NAME 

.. L .. •••-a•~"•••--•••• 
Alkane: .Branched 

Date Received: 10/21/2010 

Date Analyzed: 10/22/201 O 

Dilution Factor: 1.0 
-----

Soil Aliquot Volume: 125 
----

CONCENTRATION UNITS: 

(ug/L or ug/Kg) UG/KG 

RT EST. CONG. 

9.86 390 

(uL) 

Q 

J 
2. Alkane: Branched 10.11 --·----- _ 670 ··- .. . .J "·-
3. Alkane: Branched 17.52 510 J 
4. C4 alkvl benzene 21.43 410 J 
5. .. 1 f:l:IQcJElDEl:cJihydro-methyl- 23.34 470 J ····-····· ·-·------·--- ... -····-· 
6. 1 H-1 ndene-dihvdro-dimethvl- -~-- 23.138 340 J 

FORM I VOA-TIC 7197 
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Volatile Analysis Report 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification #13461 

Data File VA788I.D SmnrleName 
Field ID 

1045105 
Operator ROBERTS 812 DUPLICATE 

Date Acquired 22 Oct 2010 7:37 pm Sample Multiplier 0.110 

CAS# 
107028 

107131 

75650 

1634044 

108203 

75718 

74-87-3 

75-01-4 

74-83-9 

75-00-3 

75-69-4 
75-35-4 

67-64-1 

75-15-0 

75-09-2 

I 56-60-5 

75-35-3 

108-05-4 

78-93-3 
156-59-2 

67-66-3 
75-55-6 

56-23-5 

71-43-2 

107-06-2 

79-01-6 

78-87-5 

75-27-4 
110-75-8 

10061-01-5 

108-10-1 

108-88-3 

10061-02-6 
79-00-5 

127-18-4 
591-78-6 

126-48-1 

108-90-7 

100-41-4 
630-20-6 

1330-20-7 

1330-20-7 

100-42-5 

75-25-2 

79-34-5 

541-73-1 
I 06-46-7 

95-50-1 

91-20-3 

Comoound Name R.T. Resnonse Result 
Acrolein not detected 
A<'n!!Onitrile not detected 
tcrt-Butvl alcohol not detected 
Mcthvl-tcrt-Butvl ether not detected 
Di-isonronvl ether not detected 
Dichlorodifluoromethane not detected 
Chloromethane not detected 

Vinvl Chloride oot detected 
Bromomethane not detected 

Chloroethane not detected 

Trichlorofluoromethane not detected 

1 1-Diehloroethene not detected 

Acetone not detected 

Carbon Disulfide not detected 

Methvlene Chloride not detected 

trans-1.2-Dichloroethene not detected 

1 1-Dichloroethane not detected 

Vinvl Acetate not detected 

2-Butanone not detected 

cis-1 2-Dichloroetlu:nc not detected 

Chloroform not detected 

I I I-Trichloroethane not detected 

Carbon Tetrachloride not detected 

Benzene not detected 

I 2-Dichloroethane not detected 

Trichloroethene not detected 

l 2-Dichloroorooane not detected 

Bromodichloromelhane not detected 

2-Chloroctlwl vinv] ether not detected 

cis- l 3-Dichloronronene not detected 

4-Mcthvl-2-Pentanone not detected 

Toluene not detected 

trans-I 3-Dichlorotironene not detected 

1 1 2-Trichloroethane not detected 

Tetrachloroethene not detected 

2-Hexanone not detected 

Dibromochloromcthane not detected 

Chlorobenzene not detected 

Ethulbenzene not detected 

I l I 2-tetrachloroethane not detected 

m+n-Xvlcncs not detected 

o-Xvlene oot detected 

Stvrcnc not detected 

Bromoform oot detected 

I I 2 2-Tetrncliloroethane not detected 

1 3-Dichlorobenzene not detected 

1 4-Dichlorobenzene not detected 

1 2-Dichlorobenzenc not detected 

Naohthalcne not detected 

*Higher value of PQLs and Soil Quality Criteria as per N.J.A.C. 7:9C 

Qualifiers 
B "'Compound found in related blank 
E = Value above linear range 
D = Value from dilution 
PQL = Practical Quantitation Lim ii 
1"' Estimated value, concentration lies between R.L. and M.D.L. 

MDL"' Method Detection Limit 
NLE=No Limit Established 
R.T. = Retention Time 
R.L. = Reporting Limit 

RcJ:Ulntor)' 

Level fmu/11.,\* 

0.5 

0.9 

1400 

110 

NLE 

490 

4 

0.7 

25 

220 

23000 

l1 

70000 

7800 

34 

JOO 

8 

NLE 
3!00 

230 

0.6 

290 

0.6 

2 

0.9 

7 

2 

t 
NLE 

2 

NLE 
6300 

2 

2 

2 

NLE 
l 

Sto 

7800 

NLE 
1200 

1200 

90 

81 

t 
5300 

5 

5300 

6 

Page 1 of 1 C:\HPCHEM\Custrpt\Volatile\2007\GOSSELIN+NAP.CRT 

Sample Weight 

Percent Solids 
10.60 ~ 

85,S % 

Methanol extract volume 
Methanol aliquot volume 

25 ml 
1.25 ml 

MDL RL Oualificrs 
0.481 me/h 1.103 me/ke 
0.237 molko 1.103 mo-lko-

0.453 mvlko 1.103 m11/k1J 

0.035 ITT"'"" 0.110 m"""" 
0.042 me/k~ 0.110 me/ke 
0.115 mo-/ko 0.115 tn""'" 

0.047 tn"'"" 0.110 tn"'"" 

0,055 tn""'" 0.110 tn""'" 

0,057 moll,o 0.110 rnoll,o 
0,049 tn""'" 0.110 tn""'" 

0,094 tn"'"" 0.110 tn"'"" 

0.085 m""'" 0.110 ITT""'" 
0.090 rnoll,o 0.110 ITT"ll,o 
0.075 tn""'" 0.110 m11/k11 

0.072 tn"'"" 0.110 m11/k1! 

0.065 tn""'" 0.110 mdke: 
0.064 mo/ko 0.110 rn""'" 
0.036 tn""'" 0.110 tn"'"" 

0.078 tn""' 0.110 rne/ke 
0,064 rnoll,o 0.110 rnoll,o 
0,082 ITT""'" 0.il0 tn""'" 

0.070 tn"'"" 0,110 mi,/k!! 

0.068 tn""'" 0.110 rne/ke 
0.063 mo/ku 0.110 molko 

0.050 ffiP-/h 0.110 tn"'"" 

0,060 rne/k< 0.110 rne/ke 
0,064 metk, 0.110 rnoltrn 
0,053 tn""" 0.110 molko 

0,067 tn"'"' 0.110 tn"'"" 

0,042 m""'' 0.110 tn""'" 

0,060 rnolh 0.110 rnollrn 
0,078 tn""" 0.110 tn""'" 

0,050 m""' 0.110 tn"'"" 

0.056 mrdh 0,110 tn""'" 

0.073 mo/1,o 0.110 tn""'" 

0.052 ITT""'" 0.1 to tn""'" 

0.051 m"'"" 0.110 tn"'"" 

0.072 ITTeike 0.110 tn""'" 
0.076 ITTeike 0,110 mu/ku 

0.077 molkv 0.110 tn""'" 

0.145 m"'"" 0.221 tn"'"" 

0.068 ITT""'" 0.110 rne/ke 
0.060 ITT"ll,o 0.l 10 tn""'" 

0.044 ITT""'" 0.110 tnPlkP 

0.060 ITT"'"" 0,110 tn!!lk!! 

0,064 ITTeike 0.110 ITTeike 
0.062 mo/ku 0.110 tn""'" 

0.065 JnP-lkP 0.110 ITT"'"" 
0.068 tn""'" 0.110 rne/ke 

000029 10/25/2010 9:28 AM 



1E 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

FIELD ID. 

812 DUPLICATE 
Lab Name: FMETL NJDEP # 13461 

------------ ---- ~----~ 
Project: Case No.: MW Location: SDG No.: 10451 

--- ---

SOIL Lab Sample ID: 1045105 Matrix: (soil/water) 

Sample wUvol: 
-------

10.6 (g/ml) _G __ _ Lab File ID: VA7881.D 

Level: (low/med) MED 
----

% Moisture: not dee. 14.5 
-----

GC Column: Rtx-VMS ID: 0.25 (mm) 

Soil Extract Volume: 25000 (uL) 

Number Tl Cs found: 15 

CAS NO. COMPOUND NAME 

1. Alkane: Branched 

Date Received: 10/21/2010 

Date Analyzed: 10/22/2010 

Dilution Factor: 1.0 
-----

Soil Aliquot Volume: 125 
----

CONCENTRATION UNITS: 

(ug/L or ug/Kg) UG/KG 

RT EST. CONC. 
········-- .. - - - ---------------

7.58 1300 

(uL) 

Q 

J 
----------

2. Alkane: Branched 7.93 970 J 
3. Alkane: Branched 8.25 470 J - ···-·. 
4. Alkane: Cyclic 9.17 990 J ···- .. ·····- ---- , ... - -·---·--·--

5. Alkane: Branched 9.86 820 J . ... ··-·· ... ··--·-
6. Alkane: Branched 10.03 650 J 

-··-·· -·--
7 . Alkane: Branched 10.12 2500 J ..... ····-·--··-----·-···· 
8. ... Alkane: Cvclic 10.69 500 J 
9. Alkane: Cyclic 11.68 700 J 

10. Alkane: Branched 12.60 520 J _____ ., ___ 

11. C4 alkvl benzene 21.44 750 J .... ---- ----

12. _1 H-I.ndene-dihvdro-methvl- 21.76 540 J 
13. C4 alkyl benzene 22.25 500 J 
14. 1 H-lndene-dihvdro-methvl- 23.34 860 J 

. ·-···· 
15. 1 H-lndene-dihvdro-dimethvl- 23.87 570 J ··---.-

FORM I VOA-TIC 7/97 
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Volatile Analysis Report 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification #13461 

Data File VA7882.D 
Operator ROBERTS 
D11te Acquired 22 Oct 2010 8:09 pm 

CAS# Comoound Name 
107028 Acrolein 

107131 Acrvlonitrilc 

75650 tert-Butvl alcohol 

1634044 Metl1vl-te1i•Butvl ether 
108203 Di-isonronvl ether 

75718 Dichlorodifluoromcthane 

74-87-3 Chloromethane 

75-01-4 Vinvl Chloride 
74-83-9 Bromomethane 
75-00-3 Chlorocthane 

75-69-4 Trichlorofluoromethane 

75-35-4 1 1-Dichloroethene 

67-64-1 Acetone 

75-15-0 Carbon Disulfide 

75-09-2 Methvlene Chloride 

156-60-5 trans-1.2-Dichloroelhene 

75-35-3 I 1-Dichloroetlrnne 
108-05-4 Vinvl Acetate 
78-93-3 2-Bulanone 
156-59-2 cis-1.2-Dichloroethene 

67-66-3 Chlorofonn 

75-55-6 1 1 I-Trichloroethane 
56-23-5 Carbon Tetrachloride 
71-43-2 Benzene 

107-06-2 I 2-Dichloroetlmnc 

79-01-6 Trichloroethene 

78-87-5 I 2-Dichloroorooane 
75-27-4 Bromodichloromethane 
110-75-8 2-Chloroethvl vinv! ether 

10061-01-5 cis-1 3-Dichloroorooene 
108-10-1 4-Methvl-2-Pcntanone 
108-88-3 Toluene 

10061-02-6 trans-I 3-Dichloronronene 
79-00-5 1 l 2-Trichloroethane 
127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
126-48-1 Dibromochloromethane 
108-90-7 Chlorobenzene 
100-41-4 Ethvlbenzene 
630-20-6 1 I 1 2-tetrachloroethane 
1330-20-7 m+n-Xvlenes 
1330-20-7 o-Xvlene 
100-42-5 Stvrene 
75-25-2 Bromofonn 
79.34.5 I I 2 2-Tetrachlorocthane 

541-73-1 1.3-Dichlorobcnzene 
106-46-7 l 4-Dichlorobenzene 
95-50-1 I 2-Dichlorobenzene 
91-20-3 Nimhthalene 

R.T. Resnonse 

. 

24.55 85738 

Sample Name 

Field ID 

1045106 
812 COMPOSITE 

Samp!e"Multiplier 0, 105 

Result 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 
not detected 

0.31 mcr/k11 

*Higher value of PQLs and Soil Quality Criteria as per N.J.A.C. 7:9C 

Qufllifiers 
8 = Compound found in rel111ed blank 

. E = Value above linear range 
D = Value from dilution 
PQL = Practical Quantitation Limit 
J=" Estimated v11lue, coiicentration lies between R.L. and M.D.L. 

MDL= Method Detection Limit 
NLE = No Limit Established 
RT.= Retention Time 
R.L. = Reporting Limit 

Regulatory 

Level 1m--lk'·\~ 

0.5 

0.9 

1400 

110 

NLE 
490 

4 

0.7 

25 

220 

23000 

JI 

70000 

7800 

34 

300 

8 

NLE 

3 IOD 

230 

0.6 

290 

0.6 

2 

0.9 

7 

2 

I 
NLE 

2 

NLE 

6300 

2 

2 

2 

NLE 

3 

SJO 

7800 

NLE 

1200 

1200 

90 

81 

I 

5300 

5 

5300 

6 

Page 1 of1 C:\HPCHEM\Custrpt\Volatlle\2007\GOSSELIN+NAP.CRT 

Sample Weight 

Percent Solids 

11.19 g 

85.5 % 

Methanol extract volume 
Methanol aliquot volume 

MDL RL 
0.456 mP-lkP 1.045 
0.225 me/ke 1.045 
0.430 malka 1.045 
0.033 m·"'" 0.105 
0.040 m·"'" 0.105 
0.109 ffi"~" 0.109 
0.045 mcrlko 0.105 
0.052 m""·· 0.105 
0.054 ITI"~" 0.105 
0.046 ITI"~" 0.105 
0.089 m·"·· 0.105 
0.080 m""'" 0.105 
0.086 ITI"~" 0.105 
0.071 ITI"/1," 0.105 

0.068 m~"·· 0.105 

0.062 m""'" 0,105 

0.061 m"~" 0,105 
0.034 mrrlka 0.105 
0.074 mrr/ko 0.105 
0.061 mPlk11 0.105 
0.077 mrr/ki:i: 0.105 
0.066 mo-lko 0.105 
0.065 m""'" 0.105 

0.060 m"~" 0,105 

0.047 m~"r- 0.105 
0,056 ma/ko- 0.105 
0.061 m"~" 0.105 
0,050 me-/k!! 0.105 
0.064 m·"·· 0.105 
0.040 mulko- 0.105 
0.056 mulkP- 0.105 
0.074 1m,/k!! 0.105 
0.047 malka 0.105 
0.053 m~"·" 0.105 
0.069 tn"""" 0.105 
0.049 ITI"~" 0.105 
0.048 m·"·· 0.105 

0.068 m""'" 0,]05 

0.072 ITI"~" 0.105 

0.073 ffi"~" 0.105 

0.137 m·"·· 0.209 
0.065 mo-lko- 0.105 
0.056 m"~" 0.105 

0.042 ffi"/1," 0,105 

0.056 m·"·· 0,105 

0.061 m11lk11 0.105 
0.059 mo/ke 0.105 
0.062 m·"·· 0.105 
0.065 m""'" 0.105 

000031 

25 ml 
1.25 ml 

Oualificrs 

m"~" 
ffi"~" 

m·"·· 
tn""'" 

m"~" 
ffi"~" 

m·"·· 
mo/ko-

m"~" 
ITI"/1," 

m·"·· 

m""'" 
ITI"~" 

ffi"/1," 

m·"·· 
mP"lk11 

mo/ko 
mrr/ko-

m""'~ 
ffi"~" 

m""'" 
m~"·· 

m""'" 
m""'" 
mcrlka 

m"""" 
ITI"~" 

ITI"~" 

m~"·~ 

m""'" 
Ill"~" 

Ill"~" 
m·"·· 
m~"·" 
ITI"~" 

m"~" 
mo/ko 

ffi"~" 

m"~" 
mo/l,-o 

m·"·· 

m"""" 
m""'" 
malka 

m11lko-

m~""" 
ITI"~" 

m~"·~ 
m""·~ 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

FIELD ID. 

812 COMPOSITE 
Lab Name: FMETL NJDEP # 13461 L.,. _____ _, 

------------ ----
Project: Case No.: MW Location: SDG No.: 10451 

--- ---

Matrix: ( soil/water) 

Sample w1/vol: 

SOIL Lab Sample ID: 1045106 ~c..::_c::..::. ___ _ 

11.2 (g/ml) _G __ _ Lab File ID: VA7882.D 

Level: (low/med) ~M~E_D __ 

% Moisture: not dee. 14.5 
-----

GC Column: Rix-VMS ID: 0.25 (mm) 

Soil Extract Volume: 25000 (uL) 

Number Tl Cs found: 15 

GAS NO. COMPOUND NAME 

1. Alkane: Branched 
2. Alkane: Branched 
3. Alkane: Cvclic 
4. 

Date Received: 10/21/2010 

Date Analyzed: 10/22/2010 

Dilution Factor: 1. 0 
--'-'--'----

Soi I Aliquot Volume: 125 
----

CONCENTRATION UNITS: 

(ug/L or ug/Kg) UG/KG 

-·-·--·- ·······-···· 

RT EST. CONG. 

7.57 1500 

- ·-·- - .... Jl._2_El 1300 
9.18, ·-·- -· '. ... J100 
9.85 

(uL) 

Q 

J 
J 
J 
J . Alkane: Branched ---·- 2:l0Q ... ------------- ,------ --------

5. All<9ne:_13ra.oc:hed 10.11 340Q ... J 
6. Alkane: Branched 10.69 1300 J ..... ··-------

7. Alkane: Cvclic 11.69 1300 J 
8. Alkane: Branched 12.36 1800 J 

---- --·-----·· 

9. Alkane: Branched 12.60 1400 J 
--

10. Alkane: Branched 14.87 1700 J ·--···- ··-···· 
_11. Alkane: Branched 15.09 1300 J 

··-··· 
12. Alkane: Branched 17.52 2300 J ··-· 
13. Alkane: Branched 19.83 1100 J -· ... ····-·-··· 
14. C4 alkvl benzene 21.43 1300 J ---· -· 
15. .... 1 H-lndene-dihvdro-methvl- 23.34 1400 J 

FORM I VOA-TIC 7/97 
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Data File 

Operator 

VA7883.D 

ROBERTS 

Volatile Analysis Report 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification #13461 

Sample Name 
Field ID 

1045107 

Date Acquired 22 Oct 2010 8:40 pm Sample Multiplier 
812 TRIP BLANK 
0,100 

CAS# 
107028 
107131 
75650 

1634044 
108203 

75718 
74-87-3 
75-01-4 

74-83-9 
75-00-3 
75-69-4 
75-35-4 
67-64-1 
75-15-0 
75-09-2 
156-60-5 
75-35-3 
I 08-05-4 
78-93-3 
156-59-2 
67-66-3 
75-55-6 
56-23-5 
71-43-2 
107-06-2 
79-01-6 
78-87-5 
75-27-4 
l 10-75-8 

10061-01-5 
108-10-1 
108-88-3 

10061-02-6 
79-00-5 
127-18-4 
591-78-6 
126-48-1 
108-90-7 
100-41-4 
630-20-6 
1330-20-7 
1330-20-7 
100-42-5 
75-25-2 
79-34-5 

541-73-1 
l06-46-7 
95-50-1 
91-20-3 

I Page1of1 

Comnound Name R.T. Resnonse Result 
Acrolein not detected 
Acn !onitrile not detected . 

tert-But"l alcohol not detected 
Methvl-tert-Butvl ether not detected 
Di-isooroovl ether not detected 
Dichlorodinuoromethane not detected 
Chloromethane not detected 
Vin\'! Chloride not detected 
Bromomethane not detected 

Ch)oroethane not detected 

Trichlorotluoromcthanc not detected 

I 1-Dichloroethcnc not detected 

Acetone not detected 

Carbon Disulfide not detected 

Methvlene Chloride not detected 
trans- I 2-Dichloroethene not detected 
1 1-Dichloroelhane not detected 
Vin'.! Acelate not detected 

2-Butanone not detected 
cis-1 2-Dichloroethene not detected 

Chlorofonn not detected 

1 I 1-Trichloroethane not detected 

Carbon Tetrachloride not detected 

Benzene not detected 

1 2-Dichloroethane not detected 

Trichloroethene not detected 

1 2-Dichloro ironane not detected 

Br01nodichloromethane not detected 

2-Chloroethvl vinv\ ether not detected 

cis-1 3-Dichloromonene not detected 

4-Methvl-2-Pentanone not detected 

Toluene not detected 

trans-] 3-Dichloronronene not detected 

1 I 2-Trichloroethane not detected 

T etrnchloroethene not detected 

2-Hexanone not detected 

Dibromochloromethane not detected 

Chlorobenzene not detected 

Ethv!benzene not detected 

I I I 2-tetrachloroethane not detected 
rn+n-Xvlenes not detected 
o-Xvlene not detected 

Stvrene not detected 

Bromofonn not detected 

I I 2 2-Tetrachloroethane not detected 

I 3-Dichlorobcnzcnc not detected 
I 4-Dichlorobenzene not detected 
1,2-Dichlorobenzene not detected 

Naohthalene not detected 

*lligher value of PQLs and Soil Quality Criteria as per N.J.A.C. 7:9C 

Qualifiel's 
B = Compound found in related blank 
E = Value above linear range 
D = Value from dilution 
PQL = Practical Quantitation Limit 
J= Estimated value, concentration lies between R.L. and M.D.L. 

MDL= Method Detection Limit 
NLE = No Limit Established 
R.T. = Retention Time 
R.L. = Reporting Limit 

Re.11,uh1tory 

Level fm<>IJt .. ~" 

O,S 

0,9 

1400 

110 

NLE 

490 

4 

0.7 

25 

220 

23000 

II 

70000 

7800 

34 

300 

' NLE 

3100 

230 

0.6 

290 

0.6 

2 

0.9 

7 

2 

t 
NLE 

2 

NLE 

6300 

2 

2 

2 

NLE 

3 

510 

7800 

NLE 

1200 

1200 

90 

81 

I 

5300 

5 

5300 

6 

C:\HPCHEM\Custrpt\Volatile\2007\GOSSELIN+NAP.CRT 

Sample Weight 

Percent Solids 

10,00 g 

100.0 % 

Methanol extract volume 
Methanol aliquot volume 

25 ml 
1,25 ml 

MDL RL Oualificrs 
0.436 m~ll,n I.ODO m""·" 
0.215 m""'" I.ODO m""'" 
0.411 m""'" I.ODO m•'"" 
0,032 mo-lko 0.100 m·"·· 
0.038 m""'" 0.100 m""'" 
0.l04 m""'" 0.104 m""'" 
0.043 m•'"" 0.100 me/ke 
0.050 m~ll,~ 0.100 m·"'" 
0.052 mJJlkP 0,100 mi,/kp 

0,044 m,lk, 0.100 mo/krr 
0.085 m"'k" 0,100 m-n,-

0.077 m.,-/kp 0.100 m""·" 
0,082 m•lk, 0.100 m""'" 
0.068 m""'" 0.100 '"""'" 0.065 m·"·· 0.100 m-n,_ 

0.059 m""'" 0.100 m""'" 
0.058 m""'" 0,100 mo/krr 
0.033 mVk 0 0,100 m,,-fk,,-

0.071 m.,-/kn 0,100 m""·" 
0.058 mP-lkP 0.100 m""'" 
0.074 mo/k, 0,100 m"'"" 
0,063 mo-/ko 0,100 m,,-tko-
0,062 mo-lka 0,100 m""'" 
0,057 tnl>"ikP 0.100 m""'" 
0.045 m""'" 0.l00 m"'"" 
0.054 m·"'" 0.100 m·"'" 
0.058 m""'" 0.100 m""'" 
0.048 m""'" 0.]00 mn/L,,. 

0.061 m•ll-• 0.100 malka 

0.038 m·"'" 0.100 malka 

0.054 m""'" 0.100 m""'" 
0.071 m""'" 0.100 m""'" 
0.045 m•ll-• 0.]00 ffi""'" 

0.051 m·"'" 0.100 m-n--

0.066 m""'" 0,100 m""'" 
0.047 m""'" 0.l00 mo/krr 
0.046 m·"·· 0.l00 m0 lko-
0.065 m·"'" 0.l00 m·"·" 
0.069 m11lk11 0.l00 m""'" 
0.070 mo/ko 0.100 m""'" 
0.131 m-",- 0.200 ma!ko-
0,062 mo-lka 0.100 m11/ko-
0,054 m .... n,,,. 0.100 m""'" 
0,040 m"'"" 0.100 m""'" 
0.054 m·"·· 0,100 m·"'" 
0.058 m,../1,n 0,100 m11lkl>" 

0.056 m•lk• 0.100 1m:/ke: 
0.059 molka 0,100 m·"'" 
0.062 malka 0,100 mo-tk11 

000033 10/25/2010 9:30 AM 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

FIELD ID. 

812 TRIP BLANK 
Lab Name: FMETL NJDEP # 13461 '----------' 

------------ ---- -

Project: Case No.: MW Location: SDG No.: 10451 
--- ---

SOIL Lab Sample ID: 1045107 Matrix: (soil/water) 

Sample wUvol: 

-------

10.0 (g/ml) G Lab File ID: VA7883.D 
---

Level: (low/med) MED 

% Moisture: not dee. 0 -----

GC Column: Rtx-VMS ID: 0.25 (mm) 

Soil Extract Volume: 25000 (uL) 

Number Tl Cs found: 0 

I GAS NO. COMPOUND NAME 

Date Received: 10/21/2010 

Date Analyzed: 10/22/2010 

Dilution Factor: 1.0 
-----

Soil Aliquot Volume: 125 ----

CONCENTRATION UNITS: 

(ug/L or ug/Kg) UG/KG 

RT EST. CONG. 

FORM I VOA-TIC 

(uL) 

Q 

7/97 

000034 



1 
I 

I 

I 

TPHC 

000049 



g 
Q 
Q 

~ 

J_ 

Report of Analysis 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification #13461 

Client: 

Analysis: 
Matrix: 
Inst. ID: 
Column Type: 
lnlection Vol · 

Lab ID 

MB10221001 
LCS10221001 

1045101 
1045102 
1045103 
1045104 
1045105 
1045106 

Qualifiers: 

U.S. Army 
DPW. SELFM-PW-EV 
Bldg. 173 
Ft. Monmouth, NJ 07703 

OQA-QAM-025 

GC TPHC INST. #1 
RTX-5, 0.32mm ID, 30 m 
1 uL 

Field ID 

MB10221001 
LCS10221001 

812 PX-1 NE WALL 
812 PX-2 SE WALL 
812 PX-3 SW WALL 
812 PX-4 BOTTOM 

812 DUPLICATE 
812 COMPOSITE 

MDL = Method Detection Limit 
RL = Reporting Limit 
E = Result exceeds calibration limit 

Dilution 
Factor 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

J = Estimated value, concentration is between MDL and RL 
D = Result from dilution 
ND = not detected 

Weight % 
(g) Solid 

15.00 100.00 
15.00 100.00 
15.19 80.2 
15.47 82.6 
15.31 82.6 
15.09 80.5 
15.46 85.5 
15.22 85.5 

Project#: 
Location: 
ECP: 
Work Order: 

Date Received: 
Date Extracted: 
Extraction Method: 
Analyst: 

MDL RL 
(mg/kg) (mg/kg) 

23 333 
23 333 
29 410 
27 391 
28 395 
29 412 
26 378 
27 384 

10-179124 
BLDG. 812 

21-Oct-10 
22-Oct-10 

Shake 
Robert Szot 

TPHC Result 
(mg/kg) 

not detected 
1133.87 

not detected 
not detected 
not detected 
not detected 
not detected 
not detected 

Data Qualifiers 
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Report of Analysis 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification # 13461 

Client: U.S. Anny 
DPW, SELFM-PW-EV 
Bldg. 173 
Ft. Monmouth, NJ 07703 

Site: BLDG. 812 

Method of Analysis: E.P.A SW-846, Method 7420 

Lab ID#: 10451 
Sample Received: NA 

Sample Matrix: Aqueous 
Sample Prepared: 10/22/10 

Field ID: Method Blank 

METALS RESULTS SUMMARY (m11:/L 

Element Date of Result R.L. MDL 
Analvsis (mg!L) (mg!L) (mg!L) 

Lead 10/22/10 ND 0.500 0.076 
ND = Not Detected, NLE = No Limit Established, 

R.L. = Reporting limit, MDL = Method Detection Limit 
Estimated results between MDL & R.L. 

000059 



I 

-1 

Report of Analysis 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification # 13461 

Client: U.S. Army 
DPW, SELFM-PW-EV 
Bldg. 173 
Ft. Monmouth, NJ 07703 

Site: BLDG. 812 

Method of Analysis: E.P.A SW-846, Method 7420 

Lab ID#: 1045101 
Sample Received: I 0/21/10 

Sample Matrix: Soil 

Field ID: 812-PXI, NE Wall 

METALS RESULTS SUMMARY m k 
Element 

Lead 

Date of Soil Cleanup 
Criteria m k * 

400 

ND = Not Detected, NLE = No Limit Established, 

R.L. MDL 

*Residential Direct Contact Soil Remediation Standard as per N.J.A.C. 7:26D 
R.L. = Reporting limit, MDL = Method Detection Limit 

Estimated results between MDL & R.L. 
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Report of Analysis 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification # 13461 

Client: U.S. Army 
DPW, SELFM-PW-EV 
Bldg. 173 
Ft. Monmouth, NJ 07703 

Site: BLDG. 812 

Method of Analysis: E.P.A SW-846, Method 7420 

Lab ID#: 1045102 
Sample Received: 10/21/10 

Sample Matrix: Soil 

Field ID: 812-PX2, SE Wall 

METALSRESULTSSUMMARY m 
Element 

Lead 

Date of Result Soil Cleanup 
Criteria ( 

400 

ND= Not Detected, NLE = No Limit Established, 

R.L. MDL 

*Residential Direct Contact Soil Remediation Standard as per N.J.A.C. 7:26D 
R.L. = Reporting limit, MDL= Method Detection Limit 

Estimated results between MDL & R.L. 
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Report of Analysis 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification # 13461 

Client: U.S. Anny 
DPW, SELFM-PW-EV 
Bldg. 173 
Ft. Monmouth, NJ 07703 

Site: BLDG. 812 

Method of Analysis: E.P.A SW-846, Method 7420 

Lab ID#: 1045103 
Sample Received: I 0/21/10 

Sample Matrix: Soil 

Field ID: 812-PX3, SW Wall 

METALSRESULTSSUMMARY m/k 
Element 

Lead 

Date of Soil Cleanup 
Criteria m k * 

400 

ND= Not Detected, NLE = No Limit Established, 

R.L. MDL 

17.17 

*Residential Direct Contact Soil Remediation Standard as per N.J.A.C. 7:26D 
R.L. = Reporting limit, MDL= Method Detection Limit 

Estimated results between MDL & R.L. 

000062 



Report of Analysis 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification# 13461 

Client: U.S. Army 
DPW, SELFM-PW-EV 
Bldg. 173 
Ft. Monmouth, NJ 07703 

Site: BLDG. 812 

Method of Analysis: E.P.A SW-846, Method 7420 

Lab ID#: 1045104 
Sample Received: 10/21/10 

Sample Matrix: Soil 

Field ID: 812-PX4, Bottom 

METALS RESULTS SUMMARY m 
Element 

Lead 

Date of Result Soil Cleanup 
Criteria m k * 

400 

ND = Not Detected, NLE = No Limit Established, 

R.L. MDL 

*Residential Direct Contact Soil Remediation Standard as per N.J.A.C. 7:26D 
R.L. = Reporting limit, MDL = Method Detection Limit 

Estimated results between MDL & R.L. 
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Report of Analysis 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification # 13461 

Client: U.S. Army 
DPW, SELFM-PW-EV 
Bldg. 173 
Ft. Monmouth, NJ 07703 

Site: BLDG. 812 

Method of Analysis: E.P.A SW-846, Method 7420 

Lab ID#: 1045105 
Sample Received: 10/21/10 

Sample Matrix: Soil 

Field ID: 812-Duplicate 

METALS RESULTS SUMMARY m k 
Element 

Lead 

Date of Soil Cleanup 
Criteria m k * 

400 

ND = Not Detected, NLE = No Limit Established, 

R.L. MDL 

*Residential Direct Contact Soil Remediation Standard as per N.J.A.C. 7:26D 
R.L. = Reporting limit, MDL = Method Detection Limit 

Estimated results between MDL & R.L. 
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Report of Analysis 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification # 13461 

Client: U.S. Army 
DPW, SELFM-PW-EV 
Bldg. 173 
Ft. Monmouth, NJ 07703 

Site: BLDG. 812 

Method of Analysis: E.P.A SW-846, Method 7420 

Lab ID#: 1045106 
Sample Received: 10/21/10 

Sample Matrix: Soil 

Field ID: 812-Composite 

METALS RESULTS SUMMARY m k 
Element 

Lead 

Date of 
Anal sis 
10/22/10 

Result 
m k 
55.1 

Soil Cleanup 
Criteria m k * 

400 

ND= Not Detected, NLE = No Limit Established, 

R.L. MDL 

108.9 

*Residential Direct Contact Soil Remediation Standard as per N.J.A.C. 7:26D 
R.L. = Reporting limit, MDL= Method Detection Limit 

Estimated results between MDL & R.L. 
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LABORATORY DELIVERABLES CHECKLIST AND NON-CONFORMANCE SUMMARY 

THIS FORM MUST BE COMPLETED BY THE LABORATORY OR ENVIRONMENTAL CONSULTANT 
AND ACCOMPANY ALL DATA SUBMISSIONS 

The following Laboratory Deliverables Checklist and Non-Conformance Summary shall be included in the data submission. AU 
deviations from the accepted methodology and procedures, of performance values outside acceptable ranges shall be summarized 
in the Non-Conformance Summary. The Technical Requirements for Site Remediation, effective June 7, 1993, provides further 
details. The document shall be bound and paginated, contain a table of contents, and all pages shall be legible. Incomplete data 
packages will be returned or held without review until the data package is completed. 

It is recommended that the analytical results summary sheets listing all targeted and non-targeted compounds with the 
method detection limits, practical quantitation limits, and the laboratory and/or sample numbers be included in one 
section of the data package and in the main body of the report. 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

I I. 

Cover Page, Title Page listing Lab Certification#, facility name and address, _J & date ofreport submitted. 

Table of Contents submitted. ~ 
Summary Sheets listing analytical results for all targeted and non-targeted v' compounds submitted. 

Document paginated and legible. / 

Chain of Custody submitted. 7 
-✓ 

SampleS submitted to lab within 48 hours of sample collection. --

Methodology Summary submitted. --y 
Laborntory Chronicle and Holding Time Check submitted. 

Results submitted on a dry weight basis. 7 
----y 

Method Detection Limits submitted. 

Lab certified byNJDEP for parameters of appropriate category of parameters __J or a member of the USEP A CLP. 

Laboratory Manager or Environmental Consultant's Signature ;,!/J,l,{A W fi _ J ('--
Date: -WJ-.Za.t _µL ~v 
Laboratory Certification# 13461 

*Refer to NJAC 7:26E-Appendix A, Section IV -Reduced Data Deliverables - Non-USEPA/CLP 
Methods for further guidance. 

000073 
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Laboratory Authentication Statement 

I certify under penalty of law, where applicable, that this laboratory meets the Laboratory 
Performance Standards and Quality Control requirements specified in N.J.A.C. 7:18 and 40 CFR 
Part 136 for Water and Wastewater Analyses and SW-846 for Solid Waste Analysis. I have 
personally examined the information contained in this report and to the best of my knowledge, I 
believe that the submitted information is true, accurate, complete and meets the above referenced 
standards where applicable. I am aware that there are significant penalties for purposefully 
submitting falsified information, including the possibility of a fine and imprisonment. 

Dea 6 
Laboratory Manage 
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FORT MONMOUTH ENVIRONMENTAL 
TESTING LABORATORY 
DIRECTORATE OF PUBLIC WORKS 
PHONE: (732) 532-6224 FAX: (732) 532-6263 
WET-CHEM- METALS - ORGANICS - FIELD SAMPLING 
CERTIFICATIONS: NJDEP #13461 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 

Field Sample Location 

812-Overburden 

Fort Monmouth, New Jersey 
PROJECT: 10-179124 

Bid /812 12. 
Laborato1y Matrix Date and Time 
Sample ID# of Collection 

1045801 Soil 25-Oct-10 11:50 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL TESTING LAB 

TPHC, %SOLIDS 

Date 
Received 
10/25/10 

~cut: 
Dean Tardif£'D~: 11/3//v 
Laboratory Manager 

The enclosed report relates only to the items tested. The report may not be reproduced, except in full, without written approval of the 
U.S. Anny Fort Monmouth Directorate of Public Works. 
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Customer: 

~] NJDEP Certification #13461 

C' ('/! A-/7171Ft 7 Project No: / o~ I ?fl';{Cj... Analysis Parameters 
Phone#: K 2&.2 q :Z Location: ,5 u:JC. ?r 2 ii (fu 

jl !~ ( )DERA ( )OMA (4()ther: lf,,f,1--c_ 
:~: 

::::~: Samplers Name/Company: ,-;:;;,-le_ ,fe!(!(};Cf ( /7//,> Sample # )§ >:~ ' LIMS/W ark Order I,' Sample Location Date Time Type bottle, ;.;,:,:-:.:-. ::: ... :::.:·. 
IP4& {)/ g I 2- o 1,1@ v-&o--- jlr::?S:::/0 //SO J'l!JIL I (, f. 

Relinquished~ Date/rime: r;;;~7Ju'a\~ 1,/( 
Relinquished by (signature): 

~ ( 
; 

I /\I . /0-2JCrol !2d5 
Relinquished by (signature): Date/rime: 

1
hceived by (sir µre): 

I 
g Report Type: UFull, c»Reduced, LJStandard, LJScreen / non-certified, LJEDD 

0 
0 
Q 

Turnaround time: LJStandard 3 wks, ()lRusb,,'lWk:-,_LJASAP Verbal 

l'tft) 
~ print legibly 

Hrs, 

Relinquished by (signature): 

Comments: 

Page_}_ofL 

)ti Ii 

Date/rime: 

Date/rime: 

Comments: 

1111 iii Remarks/ Preservation Method 

<ot'Vv/tf J; 7F / I ct-
I 

Received by (signature): 

Received by (signature): 

coc ,xls9/16/2010 



SAMPLE RECEIPT FORM 

Work Order ID#: 

Cooler Temp (°C): 
/ 

Date Received: / tJ.-d :J~I(} 
s;te/Pmj. Name, ,B~ J')ul 
Received By: J i{fll/1/r 
(Print name) 

Sign: ';c;~5ZZ::,l:L1.&4,,&'£L.t'..A 

Check the appropriate 
1. Did the samples come in a cooler? n/a 
2. Were samples rec'd In good condition? yes no 
3. Was the chain of custody filled out correctly and legibly? yes no 
4. Was the chain of custody signed in the appropriate place? yes no 
5. Did the labels agree with the chain of custody? yes 
6. Were the correct containers/preservatives used? 
7. Was a sufficient amount of sample supplied? 
8. Were air bubbles present in VOA vials? yes 
9. Were samples received on ice? yes 
10. Were analyze-immediately tests perform within 15 minutes es-

Fill out the following table for each sample bottle 

LimsID DH Preservative Samnle ID pH Preservative 

. 

. 

Comments:_~-----------------------
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Method Summary 

NJDEP Method OQA-QAM-025 02/08 
Gas Chromatographic Determination of Total Petroleum Hydrocarbons 
in Soil 

Fifteen grams (15g) of soil is added to a 125-ml acid cleaned and solvent 
rinsed capped Erlenmeyer flask. 15g anhydrous Sodium Sulfate is added to 
dry the sample. Surrogate standard spiking solution is then added to the 
flask. 

Twenty-five ml of Methylene Chloride is added to the flask and it is secured 
on an orbital shaker table. The agitation rate is set to 400 rpm and the 
sample is shaken for 30 minutes. The flask is removed from the table and 
the particulate matter is allowed to settle. The extract is transfe1Ted to a 
Teflon capped vial. A second 25-ml of Methylene Chloride is added to the 
flask and shaken for an additional 30 minutes. The flask is again removed 
and allowed to settle. The extracts are combined in the vial then transfe1Ted 
to a 1-ml auto-sampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample 
is analyzed for Petroleum Hydrocarbons covering a range of C8-C42, 
including Pristane and Phytane. Total Petroleum Hydrocarbon concentration 
is determined by integrating between 5 minutes and 22 minutes. The 
baseline is established by starting the integration after the end of the solvent 
peak and stopping after the last peak. The final concentration of Total 
Petroleum Hydrocarbons is calculated using percent moisture, sample 
weight and concentration. 
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CONFORMANCE/ . 
NON-CONFORMANCE 

SUMMARY 
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TPHC Conformance/Non-conformance Summary Report 

1: 

2: 

3. 

4. 

5. 

6. 

7. 

Method Detection Limits provided. 

Method Blank Contamination - If yes, list the sample and the 
corresponding concentrations in each blank. 

Matrix Spike Results Summary Meet Criteria 
(If not met, list the sample and corresponding recovery which 
falls outside the acceptable range). 

Duplicate Results Summary Meet Criteria 
(If not met, list the sample and corresponding recovery which 
falls outside the acceptable range). 

IR Spectra submitted for standards, blanks and samples. 

Chromatograms submitted for standards, blanks and samples 
ifGC fingerprinting was conducted. 

Analysis holding time met. 
(If not met, list number of days exceeded for each sample). 

Additional comments: ----------------

EabordtoryManager C7 
II /3/20 

Date ' 

:t-1;1'· I 0/2.,.)io 

Indicate 
Yes;No, NIA 
'-{eJ 

pl/rt 

!Y}_ti_ 
Lft-J 
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LABORATORY 
CHRONICLE 
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Laboratory Chronicle 

Lab ID: 10458 

Date Sampled 

Receipt/Refrigeration 

Analyses 

1. TPHC 

Date 

10/25/10 

10/25/10 

10/26/10 

Site:812 

Hold Time 

NA 

NA 

14 Days 

000006-ft 



TPHC 
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0 
0 
0 
0 
0 
00 

Report of Analysis 
U.S. Army, Fort Monmouth Environmental Laboratory 

NJ DEP Certification #13461 

Client: 

Analysis: 
Matrix: 
Inst. ID: 

U.S.Army 
DPW. SELFM-PW-EV 
Bldg. 173 
Ft Monmouth, NJ 07703 

OQA-QAM-025 

GC TPHC INST. #1 
Column Type: RTX-5, 0.32mm ID, 30 m 

V 
Lab ID Field ID 

MB10261001 MB10261001 
LCS10261001 LCS10261001 

1045801 812 OVERBURDEN 

Qualifiers: 
MDL = Method Detection Umit 
RL = Reporting Umit 
E = Result exceeds calibration limit 

Dilution 
Factor 

1.00 
1.00 
1.00 

J = Estimated value, concentration is between MDL and RL 
D = Result from dilution 
ND = not detected 

Weight 
(g) 

15.00 
15.00 
15.08 

Project#: 
Location: 
ECP: 
Work Order: 

Date Received: 
Date Extracted: 
Extraction Method: 
Analyst: 

% MDL RL 
Solid (mg/kg) (mg/ka) 

100.00 23 333 
100.00 23 333 

89.8 26 369 

10-179124 
BLDG. 812 

25-Oct-10 
26-Oct-10 

Shake 
Robert Szot 

TPHC Result 
(ma/knl 

not detected 
1154.10 

not detected 

Data Qualifiers 



LABORATORY DELIVERABLES CHECKLIST AND NON-CONFORMANCE SUMMARY 

THIS FORM MUST BE COMPLETED BY THE LABORATORY OR ENVIRONMENTAL CONSULTANT 
AND ACCOMPANY ALL DATA SUBMISSIONS 

The following Laboratory Deliverables Checklist and Non-Conformance Summary shall be included in the data submission. All 
deviations from the accepted methodology and procedures, of performance values outside acceptable ranges shall be summarized 
in the Non-Conformance Summary. The Technical Requirements for Site Remediation, effective June 7, 1993, provides further 
details. The document shall be bound and paginated, contain a table of contents, and all pages shall be legible. Incomplete data 
packages will be returned or held without review until the data package is completed. 

It is recommended that the analytical results summary sheets listing all fargeted and non-targeted compounds with the 
method detection limits, prActical quantifation limits, and the laboratory and/or sample numbers be included in one 
section of the data package and in the main body of the report. 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Cover Page, Title Page listing Lab Certification#, facility name and address, _L & date of report submitted. 

Table of Contents submitted. ~ 
Summary Sheets listing analytical results for all targeted and non-targeted / compounds submitted. 

-✓ 
Document paginated and legible. 

Chain of Custody submitted. ✓ 

Samples submitted to lab within 48 hours of sample co11ection. ~ 

Methodology Summary submitted. / 

Laboratory Chronicle and Holding Time Check submitted. / 
----/ Results submitted on a dry weight basis. 

Method Detection Limits submitted. ./ 
Lab certified by NJDEP for parameters of appropriate category of parameters ./ 
or a member of the USEPA CLP. 

. ~ 

Laboratory Manager or Environmental Consultant's Signature p,etMI\ { Ou\ Cl\ µ 
Date: _lLi'? ;J.'?_ 

Laboratory Certification# 13461 

*Refer to NJAC 7:26E- Appendix A, Section IV - Reduced Data Deliverables - Non-USEPA/CLP 
Methods for further guidance. 
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Laboratory Authentication Statement 

I certify uuder penalty of law, where applicable, that this laboratory meets the Laboratory 
Perfo1mance Standards and Quality Control requirements specified in N.J.A.C. 7:18 and 40 CFR 
Part 136 for Water and Wastewater Analyses and SW-846 for Solid Waste Analysis. I have 
personally examined the infonnation contained in this report and to the best of my knowledge, I 
believe that the submitted information is true, accurate, complete and meets the above referenced 
standards where applicable. I am aware that there are significant penalties for purposefully 
submitting falsified info1mation, including the possibility of a fine and imprisonment. 

Laboratory Manager 

000030 



FORT MONMOUTH ENVIRONMENTAL 
TESTING LABORATORY 
DIRECTORATE OF PUBLIC WORKS 
PHONE: (732) 532-6224 FAX: (732) 532-6263 
WET-CHEM - METALS - ORGANICS - FIELD SAMPLING 
CERTIFICATIONS: NJDEP #13461 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 

Field Sample Location 

812-PXS/NE Wall 

Fort Monmouth, New Jersey 
PROJECT: 10-179124 

Bid /812 I!!. 
Laboratory Matrix Date and Time 
SamoleID# of Collection 

1046201 Soil 27-Oct-10 09:00 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL TESTING LAB 

VOA+l5, TPHC, LEAD %SOLIDS 

Date 
Received 
10/27/10 

Dea~~~/ o 
Laboratory Manager 

The enclosed report relates only to the items tested. The report may not be reproduced, except in fuU, without written approval of the 
U.S. Army Fort Monmouth Directorate of Public Worb. 



















































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment C 

Compliance Averaging Methodology Applied at FTMM-64 



ATTACHMENT C 

Details Regarding Compliance Averaging  
FTMM-64 (formerly Site 812) 

INTRODUCTION 

This attachment summarizes the methodology and results of compliance averaging for the FTMM-
64 site at Fort Monmouth (FTMM) in Oceanport, New Jersey. New Jersey Department of 
Environmental Protection (NJDEP) technical guidance (Reference 5) provides an approach that 
can be used for all exposure pathways in the remedial investigation or remedial action phases. At 
FTMM-64, the site has already been investigated (Reference 6). One sample result for lead and 
one sample result for total petroleum hydrocarbons (TPH) exceeded the NJDEP residential direct 
contact soil remediation standards (RDCSRS).  Compliance averaging is used herein to determine 
whether the current residential remedial goals for extractable petroleum hydrocarbons (EPH) and 
lead have been achieved at FTMM-64.  The previous TPH results, presented in Table 1, are 
considered comparable to EPH results for decision making purposes based on NJDEP guidance 
(References 3 and 4). 

COMPLIANCE AVERAGING APPROACH 

Compliance averaging, using either the 95% upper confidence limit of the mean or arithmetic 
mean, is used herein to determine whether the current residential remedial goals for lead and EPH 
have been achieved at FTMM-64.   

There is one subsurface soil (greater than 2 feet bgs) location with a lead exceedance of the NJDEP 
RDCSRS of 400 mg/kg, and there is one surface soil (0-2 feet bgs) location with a TPH exceedance 
of the RDCSRS for EPH of 5,100 mg/kg (Figure 1).  The lead exceedance is not co-located with 
the TPH exceedance.  Lead and TPH soil data are presented in Table 1.  Only in situ soil was 
evaluated.  Therefore, excavated samples were excluded from the compliance averaging 
calculations. 

Regulatory Approach for TPH: Since completion of the prior FTMM-64 investigations, NJDEP 
has revised analytical requirements for the investigation of petroleum hydrocarbons, notably 
replacing TPH analysis with EPH analysis in September 2010. The EPH method focuses on the 
non-volatile products, such as No. 2 fuel oil. However, the quality (and abundance) of the TPH 
data previously collected at FTMM using the Environmental Protection Agency (EPA) Method 
418.1 analysis is believed to accurately characterize the No. 2 fuel oil at the site for the purpose of 
site closure. Specifically, the NJDEP response to FAQ#2 in NJDEP’s Health Based and Ecological 
Screening Criteria for Petroleum Hydrocarbons Frequency Asked Questions (Reference 4) 
indicates that TPH and EPH data generated from a NJDEP field study of residential fuel oil tanks 
in 2007 are comparable at a ratio of roughly 1:1. 

NJDEP’s “Technical Guidance for Attainment of Remediation Standards and Site-Specific 
Criteria” (Reference 5) notes in Section 9.0 that the requirements for investigating EPH are found 
in the “Protocol for Addressing Extractable Petroleum Hydrocarbons” (Reference 3), which 
provides remedial standards for petroleum hydrocarbons.  Neither the attainment guidance nor the 



EPH protocol document mentions compliance averaging for TPH or EPH as an analyte), so in 
terms of written guidance on this topic, NJDEP is silent.  However, Parsons is aware of an 
unwritten NJDEP policy decision made in 2015 that allows compliance averaging to be used for 
EPH where certain criteria are met.  It is Parsons understanding that NJDEP will accept a 
compliance averaging approach for EPH if the two following criteria are met: 1) the petroleum 
hydrocarbons are Category 1 (i.e., No. 2 fuel oil and/or diesel fuel) discharges; and 2) EPH 
concentrations are less than the 8,000 parts per million (ppm) residual product/free product limit.  
FTMM-64 meets both criteria.   

Compliance averaging was applied at FTMM-64 using an approach consistent with the attainment 
guidance (Reference 5).  The horizontal and vertical definition of each functional area was drawn 
using the data points where soil sample results exceeded the RDCSRS and the guidelines provided 
in Appendix A of the NJDEP attainment guidance (Reference 5).  A unique functional area was 
drawn for each chemical (i.e., one functional area for lead and one for TPH).  Therefore, two 
functional areas were defined at FTMM-64: Lead Functional Area (0.25 acres) and TPH 
Functional Area (0.25 acres) (Figure 1).  Each functional area has two vertical zones per NJDEP 
guidance (Reference 5): the surface zone (0 to 2 feet bgs) is designated with “A” and the subsurface 
zone (greater than 2 feet bgs) is designated with “B”.  The sample data associated with each 
functional area is indicated on Table 1. 

The size and shape of the functional areas is constrained horizontally by the NJDEP attainment 
guidance.  NJDEP guidance recommends 0.25-acre square functional areas for residential 
exposure scenarios (for the ingestion-dermal pathway).  As shown on Figure 1, the defined 
functional areas meet these requirements.  The name and definition of each functional area, 
including acreage and vertical definition, is included on Table 2. 

As shown in Table 2, the maximum detected concentrations of lead in Lead FA A and TPH in 
TPH FA B do not exceed the RDCSRS.  Therefore, compliance averaging for these functional 
areas was not necessary. 

The 95% UCL was calculated for Lead FA B using ProUCL software (version 5.1).  The 95% UCL 
was calculated using in situ sample results (i.e., the soil remaining following excavations).  
Excavated sample data are indicated as such in Table 1.  The 95% UCL is a conservative estimate 
of potential exposure, because it does not account for placement of clean fill after excavation.  
Because the field duplicate samples in the 1999/2000 dataset could not be matched with a location 
or parent sample, no field duplicate results were used in the UCL calculations.  To avoid biasing 
results to a single boring with multiple sample depths, the average at each boring was used in the 
UCL calculation.  Because the reporting limits were not published in the RI dataset, the method 
detection limits were used for non-detects.  The ProUCL output is included in Table 3.  

At TPH FA A, there was not a sufficient number of samples (i.e., 10 or more) or detections for 
ProUCL to calculate meaningful or reliable statistics.  Therefore, the arithmetic mean compliance 
averaging method was used for this functional area (Table 4), as described in the NJDEP 
attainment guidance (Reference 5).   



RESULTS 

The compliance averaging results are summarized in Table 2.  The average lead and TPH 
concentrations for each functional area were less than the respective RDCSRS (Table 2).  Further, 
the compliance averaging results are also compliant with the New Jersey Administrative Code 
5:17 (Reference 2) which requires that arithmetic mean of lead: 1) in children’s bare soil play areas 
is less than 400 mg/kg; and 2) in all other bare soil areas is less than 1,200 mg/kg.  The future land 
use is currently designated as low density residential (Reference 1). 
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Figures 
Figure 1 - FTMM-64 In-Place Soil Sample Exceedance and Functional Areas   
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Attachment C, Table 1

TPH and Lead Soil Data Within 

Functional Areas - Comparison to 

NJDEP Criteria

FTMM-64

FORT MONMOUTH, NEW JERSEY

Lab Sample ID 4810.03 4810.04 4810.05 4810.06 4810.07 4810.09 4998.03 4998.04 4998.05 4998.06 4998.07 4998.08 4998.09 5003.03 5003.04 5012.03 5012.04 5012.05 5012.09 5012.10 5012.11 5012.12 5012.13 5012.14 5012.15 5012.16 5016.03 5016.04 5016.05

Sample Location 1 2 3 4 4 5 5 5 5 5 5 5 5 43 44 45 46 46 47 47 47 47 47 59 71 71 48 48 48

Excavated? (Y/N) N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Sample Depth 8.5 ' 9' 9' 4' 9' 7.5' 0-0.5' 1-1.5' 2-2.5' 3-3.5' 4-4.4' 5-5.5' 6-6.5' 6.5' 6.5' 5.5-6' 5-5.5' 5.5-6' 1.5-2' 2.5-3' 3-3.5' 4.5-5' 6-6.5' 6-6.5' 1-1.5' 6-6.5' 1-1.5' 1.5-2' 2-2.5'

Sample Date 9/23/1999 9/23/1999 9/23/1999 9/23/1999 9/23/1999 9/23/1999 12/9/1999 12/9/1999 12/9/1999 12/9/1999 12/9/1999 12/9/1999 12/9/1999 12/10/1999 12/10/1999 12/13/1999 12/13/1999 12/13/1999 12/13/1999 12/13/1999 12/13/1999 12/13/1999 12/13/1999 12/13/1999 12/13/1999 12/13/1999 12/15/1999 12/15/1999 12/15/1999

TPH FA B TPH FA B TPH FA A TPH FA A TPH FA B TPH FA B TPH FA B TPH FA B TPH FA B TPH FA B TPH FA B TPH FA B TPH FA B TPH FA B TPH FA A TPH FA B TPH FA B TPH FA B TPH FA B TPH FA B TPH FA A TPH FA B

Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA A Lead FA A Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA A Lead FA A Lead FA B

Total Petroleum 

Hydrocarbons (TPH)
5,100 NA NA NA NA NA NA 171 U 182 U 172 U 174 U 186 U 176 U 294.86 168 U 171 U 177 U 608.13 177 U 302.73 277.59 223.96 173 U 165 U 166 U 7099.8 174 U 224.88 667.8 393.25

Lead 400 11.99 U 5.47 12.54 U 5.66 12.2 U 601.75 32.9 25.0 21.9 21.8 19.9 21.7 7.79 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes

*- The NJ Residential Direct Contact Soil Remediation Standard refers to the NJDEP's September 18, 2017 Remediation Standards (http://www.nj.gov/dep/rules/rules/njac7_26d.pdf).

Highlighted cell indicates exceedance of NJDEP RDCSRS

U - Not detected at concentration greater than the MDL.  MDL reported.

NA - Not analyzed

NJDEP 

RDCSRS *

(mg/kg)

Exposure 

Area

1 of 4 Page 1 of 4



Attachment C, Table 1

TPH and Lead Soil Data Within 

Functional Areas - Comparison to 

NJDEP Criteria

FTMM-64

FORT MONMOUTH, NEW JERSEY

Lab Sample ID

Sample Location

Excavated? (Y/N)

Sample Depth

Sample Date

Total Petroleum 

Hydrocarbons (TPH)
5,100

Lead 400

NJDEP 

RDCSRS *

(mg/kg)

Exposure 

Area

5016.06 5016.07 5016.08 5016.13 5016.14 5016.17 5016.18 5016.19 5016.20 5016.21 5016.22 5016.23 5016.24 5016.25 5016.26 5078.03 5078.04 5019.09 5019.10 5019.11 5019.12 5019.13 5019.14 5023.09 1035401 1035402 1035403

48 48 48 60 72 49 49 49 49 49 49 49 49 49 84 82 89 73 61 61 61 61 61 62 812-PX1-NORTHWALL 812-PX2-SOUTHWALL 812-PX3-EASTWALL

N N N N N N N N N N N N N N N N N N Y Y Y Y Y N N N N

3-3.5' 3.5-4' 4.5-5' 6.5-7' 5-5.5' 0.5-1' 1-1.5' 1.5-2' 2-2.5' 2.5-3' 3-3.5' 3.5-3' 4-4.5' 4.5-5' 5-5.5' 6-6.5' 5-5.5' 5.5-6' 0.5-1' 2-2.5' 2.5-3' 3-3.5' 3.5-4' 5-5.5' 6-6.5 6-6.5 6-6.5

12/15/1999 12/15/1999 12/15/1999 12/15/1999 12/15/1999 12/15/1999 12/15/1999 12/15/1999 12/15/1999 12/15/1999 12/15/1999 12/15/1999 12/15/1999 12/15/1999 12/15/1999 1/7/2000 1/7/2000 12/16/1999 12/16/1999 12/16/1999 12/16/1999 12/16/1999 12/16/1999 12/17/99 8/20/2010 8/20/2010 8/20/2010

TPH FA B TPH FA B TPH FA B TPH FA B TPH FA B

Lead FA B Lead FA B Lead FA B Lead FA A Lead FA A Lead FA A Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA A Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B

409.5 388.55 201.25 307.69 275.08 522.49 472.12 626.25 677.6 926.94 826.43 757.12 834.54 721.44 233.81 261 U 264 U 186 U 883.43 229.77 1356.52 744.58 265.32 178 U 27 U 28 U 29 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 9.73 9.28 8.88

Notes

*- The NJ Residential Direct Contact Soil Remediation Standard refers to the NJDEP's September 18, 2017 Remediation Standards (http://www.nj.gov/dep/rules/rules/njac7_26d.pdf).

Highlighted cell indicates exceedance of NJDEP RDCSRS

U - Not detected at concentration greater than the MDL.  MDL reported.

NA - Not analyzed

2 of 4 Page 2 of 4



Attachment C, Table 1

TPH and Lead Soil Data Within 

Functional Areas - Comparison to 

NJDEP Criteria

FTMM-64

FORT MONMOUTH, NEW JERSEY

Lab Sample ID

Sample Location

Excavated? (Y/N)

Sample Depth

Sample Date

Total Petroleum 

Hydrocarbons (TPH)
5,100

Lead 400

NJDEP 

RDCSRS *

(mg/kg)

Exposure 

Area

1035404 1035405 1035406 1035407 1045101 1045102 1045103 1045104 1045105 1045106 1045801 1046201 1037801 1037802 1037803 1037803 10X 1037804 1037805

812-PX4-WESTWALL 812-PX5-BOTTOM 812-Duplicate 812 DISPENSER 812-PX1 NE Wall 812-PX2 SE Wall 812-PX3 SW Wall 812-PX4 Bottom 812-Duplicate 812-Composite 812-Overburden 812-PX-5 NE Wall 812-P11 (Piping)+175' 812-P12 (Piping)+190' 812-P12A (Piping)+205' 812-P12A (Piping)+205' 812-P13 (Piping)+205' 812-Duplicate

N N N Y N N N N N N N N N N Y Y N Y

6-6.5 6.5-7 6-6.5 4-4.5 7.5-8 7.5-8 8-8.5 9-9.5 8-8.5 8-8.5 -- 7-7.5 3-3.5 3-3.5 4.5-5 4.5-5 3.5-4 4.5-5

8/20/2010 8/20/2010 8/20/2010 8/20/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010 10/25/2010 10/25/2010 9/8/2010 9/8/2010 9/8/2010 9/8/2010 9/8/2010 9/8/2010

Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA A Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B

27 U 29 U 27 U 2,946 29 U 27 U 28 U 29 U 26 U 27 U 26 U 26 U 27 U 26 U 1,230 NA 26 U 540.54

6.41 7.49 8.18 19.9 17.97 U 16.06 U 24.9 18.16 U 15.17 U 55.1 NA 0.076 U 9.16 7.27 15.5 NA 9.58 15.7

Notes

*- The NJ Residential Direct Contact Soil Remediation Standard refers to the NJDEP's September 18, 2017 Remediation Standards (http://www.nj.gov/dep/rules/rules/njac7_26d.pdf).

Highlighted cell indicates exceedance of NJDEP RDCSRS

U - Not detected at concentration greater than the MDL.  MDL reported.

NA - Not analyzed
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Attachment C, Table 1

TPH and Lead Soil Data Within 

Functional Areas - Comparison to 

NJDEP Criteria

FTMM-64

FORT MONMOUTH, NEW JERSEY

Lab Sample ID

Sample Location

Excavated? (Y/N)

Sample Depth

Sample Date

Total Petroleum 

Hydrocarbons (TPH)
5,100

Lead 400

NJDEP 

RDCSRS *

(mg/kg)

Exposure 

Area

1037805 10X 1039101 1039102 1039103 1039104 1039105

812-Duplicate 812-P14 (Piping)+220' 812-P15 (Piping)+235' 812-P16 (Piping)+250' 812-P17 (Piping)+265' 812-Duplicate

Y N N N N N

4.5-5 3.5-4 4-4.5 4-4.5 2.5-3 4-4.5

9/8/2010 9/14/2010 9/14/2010 9/14/2010 9/14/2010 9/14/2010

Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B Lead FA B

NA 27 U 28 U 28 U 27 U 29 U

NA 16.8 9.31 10.5 16.8 9.69

Notes

*- The NJ Residential Direct Contact Soil Remediation Standard refers to the NJDEP's September 18, 2017 Remediation Standards (http://www.nj.gov/dep/rules/rules/njac7_26d.pdf).

Highlighted cell indicates exceedance of NJDEP RDCSRS

U - Not detected at concentration greater than the MDL.  MDL reported.

NA - Not analyzed
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Attachment C, Table 2

Summary of Compliance Averaging Results

FTMM-64

Fort Monmouth, New Jersey

Functional Area Acres
Number of 

Samples 
A

Functional Area 

Depth Interval

(feet bgs)

Maximum 

Detected 

Concentration

(mg/kg)

NJDEP 

RDCSRS

(mg/kg)

Compliance 

Averaging 

Result 
B

(mg/kg)

Lead FA A 0.25 2 0-2 32.9 400 32.9 C

Lead FA B 0.25 29 >2 601.75 400 150.2

TPH FA A 0.25 4 0-2 7,099.80 5,100 2,526 D

TPH FA B 0.25 21 >2 608.13 5,100 608.13 C

A
 – Does not include field duplicates.   Includes only in situ  soil samples (i.e., excludes excavated soil samples).

Does not include sample locations not analyzed for chemical of concern.
B
 –  95 percent upper confiddence limit (UCL) unless noted.  See Attachment C for ProUCL output.

C
  – Because maximum detected concentration was less than the RDCSRS, compliance averaging for this 

functional area was not necessary.
D
  – Too few detections were available to calculate a UCL.  Therefore, the arithmetic mean is presented.   See 

Attachment C for arithmetic mean calculation.

Value UCL achieves compliance with remedial goal

bgs - below ground surface

Notes:

Abbreviations:

Page 1 of 1
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Attachment C, Table 3

ProUCL Output

UCL Statistics for Datasets with Non-Detects

Lead FA B, FTMM-64, Fort Monmouth, New Jersey

     23      22

      6

     18       5

     17       5

     0.076      11.99

   601.8      18.16

 19432      21.74%

     45.23    139.4

      9.295       3.082

      4.192      17.69

      2.318       1.645

      0.308

      0.897

      0.447

      0.202

     37.14      25.93

   120.8      88.78

     81.66      87.97

     79.79    721.4

   114.9    150.2

   199.1    295.1

      3.038

      0.814

      0.346

      0.217

      0.435       0.399

   104.1    113.3

     15.65      14.37

     45.23

     0.01      35.4

   601.8       8.88

   124       3.503

      0.257       0.252

   137.8    140.3

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

Mean (detects)

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

KM SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Lead

Date/Time of Computation   ProUCL 5.11/31/2018 12:31:05 PM

From File   ProUCL.Lead B.xls

Full Precision   OFF

User Selected Options
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Attachment C, Table 3

ProUCL Output

UCL Statistics for Datasets with Non-Detects

Lead FA B, FTMM-64, Fort Monmouth, New Jersey
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101

102

103

104

105

106

107

108

109

110
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117
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119

120
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123

124

     11.81      11.61

     0.0389

      4.968       4.656

     82.69      88.24

     37.14    120.8

 14601      25.93

     0.0945       0.111

      4.346       5.112

   393.1    334.2

     29.72    102.8

   213.8    559.3

      1.204       1.075

   157.6    176.7

      0.756

      0.897

      0.298

      0.202

     36.77       2.214

   123.6       1.46

     81.04      87.79

   114.2    734.4

     71.68

      2.2       9.025

      1.546       3.319

      0.362      89.02

      1.546       3.319

      0.362

     37.07       2.254

   123.6       1.454

     81.31      73.28

   150.2

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

KM Mean (logged) KM Geo Mean

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

95% Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (5.11, α) Adjusted Chi Square Value (5.11, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

nu hat (MLE) nu star (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.61, α) Adjusted Chi Square Value (11.61, β)



Attachment C, Table 4

Calculation of Arithmetic Mean for TPH

TPH FA A

Site FTMM-64

FORT MONMOUTH, NEW JERSEY

Field Sample 

Location

Sample Depth 

(ft bgs) Sample Date

TPH 
(1)

(mg/kg)

TPH 
(2)

(mg/kg)

5 0-0.5 12/9/1999 171

5 1-1.5 12/9/1999 182

47 1.5-2 12/13/1999 302.73 302.73

71 1-1.5 12/13/1999 7,099.8 7,099.8

Arithmetic Mean: 2,526

Notes:

(1) Measured TPH concentration.

(2) To avoid biasing results to a single sample location with multiple samples, the average of 

 the samples collected at each location with multiple samples was used in the calculation.

176.5
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