
 

6 March 2018 

 

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, NJ 07927-1112 

 

SUBJECT: Site Investigation Report for Parcel 9 Underground Storage Tanks 

Request for Unrestricted Use, No Further Action Approval 

Fort Monmouth, New Jersey 

PI G000000032  

 

Dear Mr. Joshi: 

The U.S. Army Fort Monmouth (FTMM) Team has prepared the subject report to provide 

documentation of the closure status of all underground storage tanks (USTs) identified within 

Parcel 9, also referred to as the Megill Housing Area; this information may be useful for future 

property transfers.   

Parcel 9, located in the central portion of the Charles Wood Area, is completely surrounded by the 

FTMM Suneagles Golf Course.  It is bordered by:  Wampum Brook to the north; Lowther Drive 

to the east; Wigwag Road to the south; and Hope Road to the west.  The locations of the USTs 

within the Parcel 9 Megill Housing Area are presented in Attachment A.   

A summary table of the 21 USTs within Parcel 9 is provided in Attachment B; all of the USTs 

have been removed.  At the time of removal, the FTMM Directorate of Public Works, 

Environmental Branch procedures for closure of unregulated residential heating oil tanks that 

exhibited no evidence of a discharge required:  the collection and analysis of soil samples 

according to the NJDEP regulations; documentation of the results; and preparation of a closure 

report for the Army’s files.  Therefore, closure documentation was not previously submitted to 

NJDEP. 

Each of the 21 USTs were removed in 2000.   Closure Reports for each of the USTs are provided 

in the attachments listed below and include the sampling and analytical results performed at each 

UST site.   As indicated in the individual Closure Reports, groundwater was not encountered 

during the removal operations, nor were there any indications of a release that would warrant 

evaluation of groundwater.       

The information in this report supports the FTMM Team’s conclusions that: 1) the USTs identified 

within Parcel 9 have been adequately addressed under the FTMM tank removal and assessment 

program; and 2) further action at these former UST locations is not warranted.   Unrestricted Use, 

NFA determinations are requested for UST 2022 through UST 2042 based on the information 

provided in this report. 
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Thank you for reviewing this request; we look forward to your approval and/or comments. Our 
technical Point of Contact (POC) is Frank Accorsi at (732) 380-7523; frank.accorsi@parsons.com. 
I can be reached at (732) 380-7064; william.r.colvin1 8.civ@mail.m.i l. 

Sincerely, 

uJ~~ce(A__ 
William R. Colvin, PMP, CHMM, PG 
BRAC Environmental Coordinator 

cc: Ashish Joshi, NJDEP (e-mail and 2 hard copies) 
William Colvin, FfMM (e-mail and 1 hard copy) 
Joseph Pearson, Calibre (e-mail) 
James Moore, USACE (e-mail) 
Joe Fallon, FMERA (e-mail) 
Jim Kelly, USACE (e-mail) 
Cris Grill, Parsons (e-mail) 

Attachments: 
A. Location and Site Layout Drawing of Parcel 9 Megill Housing 
B. Summary Table of Parcel 9 Megill Housing Underground Storage Tanks 
C. UST 2022 Closure Report 
D. UST 2023 Closure Report 
E. UST 2024 Closure Report 
F. UST 2025 Closure Report 
G. UST 2026 Closure Report 
H. UST 2027 Closure Report 
I. UST 2028 Closure Report 
J. UST 2029 Closure Report 
K. UST 2030 Closure Report 
L. UST 2031 Closure Report 
M. UST 2032 Closure Report 
N. UST 2033 Closure Report 
0. UST 2034 Closure Report 
P. UST 2035 Closure Report 
Q. UST 2036 Closure Report 
R. UST 2037 Closure Report 
S. UST 2038 Closure Report 
T. UST 2039 Closure Report 
U. UST 2040 Closure Report 
V. UST 2041 Closure Report 
W. UST 2042 Closure Report 
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Location and Site Layout Drawing of Parcel 9 Megill Housing 
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Attachment B 
Summary Table of Parcel 9 Megill Housing Underground Storage Tanks 

  



Summary Table of Parcel 9 Megill Housing Underground Storage Tanks 

(USTs)

Site 

Name

Residential

?

Registration 

ID
DICAR

Tank Size and 

Type*
Product

Date Tank 

Removed

No Further Action (NFA) Approved or 

Requested Status

2022 YES 192486-3 None 550 G. - FRP #2 FUEL OIL 1/12/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment C report.

2023 YES 192486-4 None 550 G. - FRP #2 FUEL OIL 1/13/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment D report.

2024 YES 192486-5 None 550 G. - FRP #2 FUEL OIL 1/19/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment E report.

2025 YES 192486-6 None 550 G. - FRP #2 FUEL OIL 2/4/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment F report.

2026 YES 192486-7 None 550 G. - FRP #2 FUEL OIL 2/8/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment G report.

2027 YES 192486-8 None 550 G. - FRP #2 FUEL OIL 2/9/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment H report.

2028 YES 192486-9 None 550 G. - FRP #2 FUEL OIL 2/17/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment I report.

2029 YES 192486-10 None 550 G. - FRP #2 FUEL OIL 2/22/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment J report.

2030 YES 192486-11 None 550 G. - FRP #2 FUEL OIL 2/28/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment K report.

2031 YES 192486-12 None 550 G. - FRP #2 FUEL OIL 3/1/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment L report.

2032 YES 192486-13 None 550 G. - FRP #2 FUEL OIL 3/2/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment M report.

2033 YES 192486-14 None 550 G. - FRP #2 FUEL OIL 3/17/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment N report.

2034 YES 192486-15 None 550 G. - FRP #2 FUEL OIL 3/20/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment O report.

2035 YES 192486-16 None 550 G. - FRP #2 FUEL OIL 3/21/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment P report.

2036 YES 192486-17 None 550 G. - FRP #2 FUEL OIL 3/22/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment Q report.

2037 YES 192486-18 None 550 G. - FRP #2 FUEL OIL 3/23/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment R report.

2038 YES 192486-19 None 550 G. - FRP #2 FUEL OIL 4/11/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment S report.

2039 YES 192486-20 None 550 G. - FRP #2 FUEL OIL 4/12/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment T report.

2040 YES 192486-21 None 550 G. - FRP #2 FUEL OIL 4/13/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment U report.

2041 YES 192486-22 None 550 G. - FRP #2 FUEL OIL 4/6/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment V report.

2042 YES 192486-23 None 550 G. - FRP #2 FUEL OIL 4/7/2000
NFA requested; Closure Report prepared, supporting 

information included in the Attachment W report.

*FRP-fiberglass reinforced plastic
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UST 2022 Closure Report 
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EXECUTIVE SUMMARY 

UST Closure 
 
On January 12, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2022 in Charles Wood area.  UST No.:  192486-3 was a 550-gallon FRP 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2022-A and 
2022-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-3.  Closure sample 2022-C was collected from a location along the 
UST piping.  A duplicate of sample 2022-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-3 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-3 at Building 2022. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-3 was closed at Building 2022 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps on Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on January 12, 2000.  
 
Decommissioning activities for UST No.:  192486-3 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2022 (Megill Circle) is located in the Charles Wood area of Fort Monmouth, as shown 
on Figure 1 & 2.  UST No.:  192486-3 and associated piping were located adjacent to the 
building, as shown on Figure 3. 
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2022.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal document, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On January 12, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2022-A and 2022-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-3.  Closure sample 2022-C was collected 
from a location along the UST piping.  A duplicate of sample 2022-A was collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
3.1 SOIL SAMPLING RESULTS 

 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on January 12, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on January 12, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-3 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-3. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-3 at Building 2022. 
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TABLE 1 
 

SUMMARY OF LABORATORY ANALYSIS 
FT. MONMOUTH, BUILDING 2022, UST No.:  192486-3 

12 January 2000 
 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2022-A 5095.01 12-Jan-00 SOIL TPH OQA-QAM-25 
2022-B 5095.02 12-Jan-00 SOIL TPH OQA-QAM-25 
2022-C 5095.03 12-Jan-00 SOIL TPH OQA-QAM-25 
2022-D 

Duplicate 
5095.04 12-Jan-00 SOIL TPH OQA-QAM-25 



  

  

 
 
 
 
 
 

 
 

TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2022, UST No.:  192486-3 

12 January 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2022-A 5095.01 SOUTH END 6.5-7.0 Soil ND 
2022-B 5095.02 NORTH END 6.5-7.0 Soil ND 
2022-C 5095.03 PIPING 1.5-2.0 Soil ND 
2022-D 5095.04 DUPLICATE-SOUTH END 6.5-7.0 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
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APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



I 

Dl:PARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 07703 - 5101 

REPLY TO 
ATTENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 
2030, 2031, 2D32, 2033, 2034, 2D35, 2D3f\,.,.;:,n""d_.2"'-Q,..,3,_,_ -----------------, 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

~<llM-. 
James Ott, 
Director, Public Works 

Attachments: None 



( ) 

DIRECTORATE OF PUBLIC WORKS 
FORT MONMOUTH, NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #, ;1.0:22 {'!+3 MR!t.L P..<:) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits ~~ ~~M~ 
fiiia &iJ#ig rB!Jlz:i.ros £ai0fiiJ:9r ikwso □tigati2R 9ot0iliile Eihs soo~e of !eh!::!! 
ea1@MS8@. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

Mr. Di r Desai 
Environmental Engineer 
Directorate of Public Works 



  

  

APPENDIX C 
 

PHOTO DOCUMENTATION 
 

(NOT AVAILABLE)



  

  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX D 
 

SOIL ANALYTICAL DATA PACKAGE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey· 

PROJECT: IJO# 100004 

Bid • 2022 
Field Sample Location Laboratory 

_ ---------- _ Sam le JD# 
2022-A South End 6.5-7' 5095.01 

5095.02 
5095.03 
5095.04 
5095.05 

Matrix 

Soil 
Soil 
Soil 
Soil 

Methanol 

ANALYSIS: 

Date and Time 
----- of Collection 

12-Jan-OO 13:50 
12-Jan-OO 14:10 
12-Jan-OO 14:30 
12-Jan-00 13:50 

12-Jan-OO 

FORT MONMOUTH ENVIRONMENTAL LAB 
TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

Date Received 

01/12/00 
01/12/00 
01/12/00 
01/12/00 
01/12/00 

Daniel Wright/Date 
Laboratory Director 



Section 

Method Summary 

Conformance/Non-Conformance 

Chain of Custody 

Results Summary 

Initial Calibration Summary 

Continuing Calibration Summary 

Surrogate Results Summary 

MS/MSD Results Summary 

Blank Spike Summary 

Raw Sample Data 

Table of Contents 

Laboratory Deliverable Checklist 

Laboratory Authentication Statement 

Pages 

1 

2 

3 

4 

5 

6-8 

9 

10 

11 

12-21 

22 

23 



Method Summary 

\ 

NJDEP Method OOA-OAM-025-10/97 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in Soil 

Fifteen grams (l5g)(wet weight) of a soil sample is added to a 125 mL acid cleaned, 
solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is added to dry sample. 
Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25mL) Methylene Chloride is added to the flask and it is secured 
on a orbital shaker table. The agitation rate is set to 400rpm and the sample is shaken for 30 
minutes. The flask is the removed from the table and the particulate matter is allowed to settle. 
The extract is transferred to a Teflon capped vial. A second 25mL of Methylene Chloride is added 
to the flask and shaken for an additional 30 minutes. TI1e flask is again removed and allowed to 
settle. The extracts are combined in the vial then transferred to a lmL autosampler 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-C4 2 including pristane and phytane. Total 
Petroleum Hydrocarbon concentration is determined by integrating between 5 minutes and 22 

_________ ,ntin,,,utes.l'hebaselineis estabJishedbys~g the integration after the end of !lie solvent peak 
and stopping after the last peak. · ·~-------, 

The fmal concentration of Total Petroleum Hydrocarbons is calculated using percent 
solid, sample weight and concentration. 

000001. 



TPHC Conformance/Non-conformance Summary Report 

1. 

2. 

3. 

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). 

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

'5. IR Spectra submitted for standards, blanks and samples. 

6. 

7. 

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: _______________ _ 

c~ 
Laboratory Managei Date 

Indicate 
Yes, No, NIA 

~ 
_L.)jj_ 

000002 



. .,.. -, 

Fort Monmouth Environmental Tc sting Laboratory 
>:•'' •• , Bldg. 173, SELFM-PW-EV, Fort Monmouth, NJ 07703 

Tel (732)532-4359 Fax (732)532-6263 EMail:appleby@maill.monmouth.army.mil Chain of Custody Record 
NJDEP Certification #13461 

Customer: Dinker Desai Project No: 100004 Analysis Parameters Comments: 

Phone#: X21475 Location: BL t)t{_ 2 0 ;;;J..;;J. 1 r, -r * - Samples Kept <4 °C .. 
( )DERA ( X )OMA UST Assessment UST# 0 

~ ...... 

~ 
+ .. 

Samplers Name/ Company : Frank Accorsi/IVS Sample # ~ ~ 
·• VOA ID# § Remarks/ Preservation Method Lab Sample I.D. Sample Location . Date Time - Type , bottles . ~ > 

I C::::0 C\S , C\ I 'J.0:JJ.-/4 JoV11-18-10 t,s-7 c; I;_ ))-01 f?,SD .50/L- J.. 'le X ~ 73 0 ICE 
-

. 

(',7 ") OJ.)-8 A,otril BJ(:/ 'J- 7.-S-FT lf!D ;). )( ' , X ·74- 0 

(\3, )O))·C P1/JtJ6 l,_r'-,;2 r=r /430 ?. y. . )( ,•JJ 0 

/ nu 'J,0)J-O. ClioPL/Cf/Tl! /361) ;i X .. -;<.. , 7? cP 

/ rr:; T/<.Jf ELlt/JI< - AQ I x ~ 71/ -, 

-

OVM sn#SS0U-64455.343 was calibrated with zero air & w/ ~pm lsobutylene read .:1 ~. opm. [J.1..0 1.-1.,2 - 0C) (time/date & initial) 

" Relinquished by (~e): 
.Re~~~-

Date!Time: Rec!\ ~ed I signature): Date/Time: 

FJJ,oO I /_;-.,eJ ' · /''fi11fll \.. :i I 
y1 V ~-

Relinquished by (jignature): Relinquished by (signature): Date/fime: Rec< . f,d by (signature): Date/Time: 

I I 
Report Type: UFull, UReduced, @Standard, UScreen / non-certified, OED. \.., Remarl< '· * Dedica1 J.ampling~ls Used 

1101' o o,u ,JS %8' > £()()0 i") 7'f, 1 o;J H1{/#5-C1A11#, 

0 Twnaround time: UStandard 2 wks, NlRush I Days, UASAP Verbal Hrs. All samo· e ooints have been GPS? ,;;)YES r 'NO ( ) NA o;vff' 
0 
0 -·-.:., 
w 

print legibly Page_ of -- USTcoc.xls11/5/99 



I Report of Analysis I 

u.S.Army, Fort Monmouth Environmental Laboratory 
NJDEP Certification# 13461 

Client: U.S.Army Project#: 5095 

DPW. SELFM-PW-EV Location: Bldg.2022 

Bldg. 173 UST Reg.#: 

Ft. Monmouth, NJ 07703 

Analysis: OQA-QAM-025 Date Received: 12-Jan-00 

Matrix: Soil Date Extracted: 14-Jan-00 

Inst. ID.: GC TPHC INST. #1 Extraction Method : Shake 

Column Type : RTX-5, 0.32= ID, 30M Analysis Complete : 14-Jan-00 

Injection Volume: luL Analyst: B.Patel 

'[sample 
II I 

Weight 
I % Solid II (=g) I 

TPHC 

Field ID 
Dilution 

Result 
Factor (g) 

/mMnu,) 

11<na".Jll 2022-A 1.00 15.02 91.09 172 ND 
"-•---- - ---- - -

5095.02 2022-B 1.00 15.17 91.23 170 ND 

5095.03 2022-C 1.00 15.14 85.93 181 ND 

5095.04 2022-D 1.00 15.25 90.83 170 ND 

METHOD BLANK TBLK309 1.00 15.00 100.00 157 ND 
ND= Not Detected 

MDL= Method Detection Limit 

~ 
Laboratory Director 

000004 



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 Swnmary shall be included in the data submission. All 
deviations from tl1e accepted methodology and procedures, of performance values outside acceptable ranges shall be summarized in 
the Non-Conformance Summary. The Technical Requiremeuts 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 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. Cover page, Title Page listing Lab Certification#, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

~ 

3. Sunnnary Sheets listing analytical results for all targeted and non-targeteil ~ 
comprnmds submitted -·----=="" 

4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Swnmary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

I 0. Method Detection Limits submitted 

11. Lab certified by NJDEP for parameters of appropriate category 
of parameters or a member of the USEP A CLP 

~-

...,,.---­

~ 

~ 

~ 

,/~. Laboratory lvjanager or Enviromnental Consultant's Signature--'~'---~--,;,:....--~--«-----.:,., . 
Date J_jl!f 60 

Laboratory Certification # 13461 

*Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables· Non-USEPA/CLP 
Methods for further guidance. 



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. 

Daniel K. W-rhmr 
Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On January 13, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2023 in the Charles Wood area.  UST No.:  192486-4 was a 550-gallon FRP 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2023-A and 
2023-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-4.  Closure sample 2023-C was collected from a location along the 
UST piping.  A duplicate of sample 2023-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-4 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-4 at Building 2023. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-4 was closed at Building 2023 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps on Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on January 13, 2000.  
 
Decommissioning activities for UST No.:  192486-4 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2023 (Megill Drive) is located in the Charles Wood area of Fort Monmouth, as shown 
on Figure 1 & 2.  UST No.:  192486-4 and associated piping were located adjacent to the 
building, as shown on Figure 3.  
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2023.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On January 13, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2023-A and 2023-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-4.  Closure sample 2023-C was collected 
from a location along the UST piping.  A duplicate of sample 2023-A was also collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 

 
 

3.0 CONCLUSIONS AND RECOMMENDATIONS 
 

3.1 SOIL SAMPLING RESULTS 
 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on January 13, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on January 13, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-4 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-4. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-4 at Building 2023. 
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TABLE 1 

 
SUMMARY OF LABORATORY ANALYSIS 

FT. MONMOUTH, BUILDING 2023, UST No.:  192486-4 
13 January 2000 

 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2023-A 5100.01 13 Jan-00 SOIL TPH OQA-QAM-25 
2023-B 5100.02 13-Jan-00 SOIL TPH OQA-QAM-25 
2023-C 5100.03 13-Jan-00 SOIL TPH OQA-QAM-25 
2023-D 

Duplicate 
5100.04 13-Jan-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2023, UST No.:  192486-4 

13 January 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2023-A 5100.01 WEST END 6.0-6.5 Soil ND 
2023-B 5100.02 EAST END 6.5-7.0 Soil ND 
2023-C 5100.03 PIPING 2.0-2.5 Soil ND 
2023-D 

Duplicate 
5100.04 DUPLICATE-WEST END 6.0-6.5 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
 
 
 
 
 
 
 
 
 

-
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CERTIFICATIONS 
 
 

(NOT AVAILABLE)



  

  

APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



Dl:PARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 0.7703 - 5101 

REPLY TO 
ATTENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 
2030, 2031, 2032, 2033, 2034, 2035, 2036, and 2037 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

rJUc@J-. 
James Ott, 
Director, Public Works 

Attachments: None 



DIRECTORATE OF PUBLIC WORKS 
FORT MONMOUTH, NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #: ;J0,:;?_3 (Fr-7 /114/11 .&A') 
TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits e. 6~~6 
tii.il liilim ilf8~ii!ifiiiii fiy]f4i:ii:Siilf iw;aotsigati'ia 0Pt0d.di!i 1ih@ fiU8t@8 8f bfil:io 
e8R-MiMW. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

Mr./ i k Desai 
Environmental Engineer 
Directorate of Public Works 
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PHOTO DOCUMENTATION 
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SOIL ANALYTICAL DATA PACKAGE 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

Bid • 2023 
Field Sample Location Laboratory Matrix Date and Time 

Sam le ID# of Collection 
2023-A West End 6-6.5' 5100.01 Soil 13-Jan-OO 15:00 
2023-B East End 6.5-7' 5100.02 Soil 13-Jan-OO 15:20 

2023-C Pi in 2-2.5' 5100.03 Soil B-Jan-00 15:40 
5100.04 Soil 13-Jan-OO 15:00 
5100.05 Methanol 13-Jan-OO 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

Date Received 

01/13/00 
01/13/00 
Ol/lJ/00 
01/13/00 
01/13/00 

Daniel Wri 
Laboratory Director 
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Blank Spike Summary 
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Method Summary 

\ 

NJDEP Method OOA-OAM-025-10/97 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 mL acid cleaned, 
solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is added to dry sample. 
Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25mL) Methylene Chloride is added to the flask and it is secured 
on a orbital shaker table. The agitation rate is set to 400rpm and the sample is shaken for 30 
minutes. The flask is the removed from the table and the particulate matter is allowed to settle. 
The extract is transferred to a Teflon capped vial. A second 25mL 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 transferred to a lmL autosampler vial. 

The extract is then utjected 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 ?y,st:arting the integratiou after the e.n.d. __ of __ the_.soh'.entp=~------+ 
and stopping after the last peak. 

The final concentration of Total Petroleum Hydrocarbons is calculated using percent 
solid, sample weight and concentration. 

OOOC01 



TPHC Conformance/Non-conformance Summary Report 

1. 

2. 

3. 

4. 

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). 
r'\5D '50'&9 OY ln1,.i a.± 12 ±0 10 

'5. IR Spectra submitted for standards, blanks and samples. 

6. 

7. 

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: 

Laboratory Manager 

---------------~ 

r--Z7-oc:, 

Date 

Indicate 
Yes, No, NIA 

~ 
__J,}_0_ 

~ 



L ---

Fort Monmouth Environmental Testing Laboratory 
Bldg. 173, SELFM-PW-EV, Fort Monmouth, NJ 07703 

Tel (732)532-4359 Fax (732)532-6263 EMail:appleby@maill .monmouth. 

NJDEP Certification #13461 

Chain of Custody Record . 

Customer: Dinker Desai Prqject No: 100004 

Phone#: X21475 Location: /3J.Otf. ;l{J;lJ 
( )DERA ( X )OMA UST Assessment UST# / Cf ;l. 'f <Ji -

Samplers Name / Company : Frank Accorsi/TVS Sampl, # 

Lab Sample lD. Sample Location . Date Time Type 

;20,;z.3-fh_ ~~c,?-1 1--LJ-lJli I SD9_LfeJ /L-
'J,J-ft 

J'-C. 
- ' 'J_ v I u c.1r71: I I I I 

'.,#ft.. 

I ., __ J___________ Comments: 

• ~ fi•• .. ··,' *=Samples Kept <4 Celsius I' c.S ' 0 "" ::s : ,-,I .s 
0 ·~ ] 
<Zl • I"'\ 1----------1 I'>; 
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I Report of Analysis i 
U.S.Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification # 13461 

Client: U.S.Army Project#: 5100 

DPW. SELFM-PW-EV Location: Bldg.2023 

Bldg.173 UST Reg,#: 

Ft. Monmouth, NJ 07703 

Analysis: OQA-QAM-025 Date Received: 13-Jan-OO 

Matrix: Soil Date Extracted : 14-Jan-00 

Inst. ID.: GC TPHC INST. #1 Extraction Method : Shake 

Column Type : RTX-5, 0.32mm ID, 30M Analysis Complete : 14-Jan-OO 

Injection Volume: luL Analyst: B.Patel 

lsample 
II I 

Dilution Weight I %Solid I 
TPHC 

Field ID 
MDL 

Result 
Factor (g) (mg/kg) Im~"--) -

5100.01 2023-A 1.00 15.12 92.75 168 ND 

5100.02 2023-B 1.00 15.09 88.01 177 ND 

5100,03 2023-C 1.00 15.43 87.14 175 ND 

5100.04 2023-D 1.00 15.16 89.85 173 ND 

METHOD BLANK TBLK309 1.00 15.00 100.00 157 ND 
ND = Not Detected 

MDL= Method Detection Limit 

~ 
Laboratory Director 
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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-Confonnance Summary shall be included in the data submission. All 
deviations from the accepted methodology and procedures, of perfonnance values outside acceptable ranges shall be summarized in 
the Non-Confonnance Summary. The Technical Requirements for Site Remediation, effective June 7, 1993, provides further 
details. The document shall be bouud and paginated, contain a table of contents, and all pages shall be legible. Incomplete 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. Cover page, Title Page listing Lab Certification#, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Suuuuary Sheets listing analytical results for all targeted and non-target"li 
compounds submitted · 

4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Suuuuary submitted 

8. Laboratory Chronicle and Holding Time Cheek submitted 

9. Results submitted on a dry weight basis 

10. Method Detection Limits submitted 

11. Lab certified by NJDEP for parameters of appropriate category 
of parameters or a member of the US EPA CLP 

.,,,.... 

~ 

Laboratory Manager or Environmental Consultant's Signature _______ F2?T_-_4 ---'--=.-,,,,---
Date _I_/ 2.?/ o,:, ~ 
Laboratory Certification # 13461 

*Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables - Non•USEPA/CLP 
Methods for further guidance. 



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 NJ.AC. 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. 

~ 
Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On January 19, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2024 in the Charles Wood area.  UST No.:  192486-5 was a 550-gallon, 
FRP, No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  
The tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2024-A and 
2024-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-5.  Closure sample 2024-C was collected from a location along the 
UST piping.  A duplicate of sample 2024-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-5 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-5 at Building 2024. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-5 was closed at Building 2024 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps on Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on January 19, 2000.  
 
Decommissioning activities for UST No.:  192486-5 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2024 (Megill Drive) is located in the Charles Wood area of Fort Monmouth, as shown 
on Figure 1 & 2.  UST No.:  192486-5 and associated piping were located adjacent to the 
building, as shown on Figure 3.  
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2024.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On January 19, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2024-A and 2024-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-5.  Closure sample 2024-C was collected 
from a location along the UST piping.  A duplicate of sample 2024-A was collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
3.1 SOIL SAMPLING RESULTS 

 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on January 19, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on January 19, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-5 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-5. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-5 at Building 2024. 
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TABLE 1 

 
SUMMARY OF LABORATORY ANALYSIS 

FT. MONMOUTH, BUILDING 2024, UST No.:  192486-5 
19 January 2000 

 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2024-A 5107.01 19 Jan-00 SOIL TPH OQA-QAM-25 
2024-B 5107.02 19-Jan-00 SOIL TPH OQA-QAM-25 
2024-C 5107.03 19-Jan-00 SOIL TPH OQA-QAM-25 
2024-D 5107.04 19-Jan-00 SOIL TPH OQA-QAM-25 



  

  

 
 
 
 
 
 

 
 

TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2024, UST No.:  192486-5 

19 January 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2024-A 5107.01 EAST END 6.5-7.0 Soil ND 
2024-B 5107.02 WEST END 6.5-7.0 Soil ND 
2024-C 5107.03 PIPING 1.5-2.0 Soil ND 
2024-D 5107.04 DUPLICATE-EAST END 6.5-7.0 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
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APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



DEPARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 0_7703 - 5101 

REPLY TO 
A'TENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 
2030 2031 2032 2033 2034 2035 2036 and2037 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

James Ott, 
Director, Public Works 

Attachments: None 
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U.S. ARMY. FORT. MONMOUTH 
UST DATABASE. INPUT FORM 

SlilLFM-ElH-EJV 

II /2s,/1L1 BUILDING 1, __ ;J.,.· _,,{)"-';),---'---"Z/ ___ _ 

NJ DE l' E ',REG • t I ____ ,_/ q..;.._.J.._L_f8_~__ u 8 '.l' t I __ Sc;__ __ _ 

l'RODUC'.l',· ® 16, DIESEL, GASOLINE, OTHER, ___ _ 

STATUS 1 IN USE , N O T I N U S E A S O F _L/_t / S"" I .1..!::L. 
REASON NO'1' lit US&, GASIFiCA~'rit)-- , LEAK&R, DEKO 

GENERAL COMMENTS, 

• ..... ·· -·· -· __ u_s_i ell. o iiiicT ii.ii Mo v& 1>, .. ~. -n a'l'E' ifftdt¥··-··· --- ·· ... •-·· --
con 'l' n Ac 'l· on, SFlluA1'ri. P,o,L, T:~)'fL_. 

KANIFEST t, N°~1 
COMMENTS, 5 u C,AIS 

269 CAL.<;; 

I JJ,f. '$/ G I ill 

1 o fs\l DG: 
TQ /ll l:::'. 

27ub 
NJDEl'E DISCllARci~ TO ENVIRONMENT ·NOTIFICATION 

( 6 0 9, ) z·g 2 - 7 1 7 2 I 

CAL LE R NAME 1 ___ .c..__----,--------------
DATE, ______ _ TIME, ______ _ 

IIJDEPE CASE HUMBER,-------'------

CO MME II TS I ------------'------------

. AT TAC II ME II T S ( C O P I & S ) , _II A z· - HA 'l' MAN I F E S 'l' , 
_LA II D DA II _s ERV ICE O ll DR ll . _PU It C 11 AS & R IHI 
_SPILL REPOR'l' 

SUBMITTED BY, ____________________ _ 

SIGNATUR&1 _______________ DATE1 ____ _ 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

Field Sample Location Laboratory Matrix Date and Time 
Sam le ID# of Collection 

2024-A East End 6.5-7' 5107.01 Soil 19-Jan-00 10:00 

2024-B d 6.5-7' 5107.02 Soil 19-Jan-00 10:10 

2024-C 1.5-2' 5107.03 Soil 19-Jan-00 10:20 
5107.04 Soil 19-Jan-00 10:00 

5107.05 Methanol 19-Jan-00 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

Date Received 

01/19/00 
01/19/00 
01/19/00 
01/19/00 
01/19/00 

Laboratory Director 
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Surrogate Results Sununary 
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Raw Sample Data 
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Laboratory Authentication Statement 
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Method Summary 

\ 

NJDEP Method OOA-OAM-025-10/97 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 mL acid cleaned, 
solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is added to dry sample. 
Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25mL) Methylene Chloride is added to the flask and it is secured 
on a orbital shaker table. The agitation rate is set to 400rpm and the sample is shaken for 30 
minutes. The flask is the removed from the table and the particulate matter is allowed to settle. 
The extract is transferred to a Teflon capped vial. A second 25mL 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 transferred to a lmL autosampler 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 

~------~ mmutes:7nelll!Selme~sestabttslreitty'Startingihe integiatiru1 afteHhe~of-the solvent peak- ~ 

and stopping after the last peak. 
The final concentration of Total Petroleum Hydrocarbons is c·alculated using percent 

solid, sample weight and concentration. 

oocn :1 



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 
if GC fingerprinting was conducted. 

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

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

1-"1.. 7-oo 

Date 

Indicate 
Yes, No, NIA 

~ 

J)IL 
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Fort Monmouth Environmentil Testing Laboratory 
Bldg. 173, SELFM-PW-EV, Fort Monmouth, NJ 07703 l 
Tel (732)532-4359 Fax (732)532-6263 EMail:appleby@maill.monmouth. I y.mil Chain of Custody Record 

;I 

NJDEP Certification #13461 Ii 

Customer: Dinker Desai Project No: 100004 

Phone#: X21475 Location: 8t.tlC. ;lo-Z,,:f I .,, alysis Parameters !Comments: 
I t/.l ! :I ! l • -Samples Kept <4 Celsius 

( )DERA (X)OMA USTAssessment UST# /(/r}.4$6-~ 0 0 .... - ~ 
'6 

I Samplers Name / Company : Frank Accorsi/fVS I Sample! # 
I I I 

Type bottl Lab Sample I.D. Sam_!)_le Location Time 

~ 
~ 

5 ~ 
~ ~ 11--v-O_A_ID_N_um_b_er~I 

~ 
~ I Remarks / Preservation Method 

S/0_ ;, (;) 0 50lLI ;;_ ;x XI I "-,,2 l 0 

0/0 ). 'f. --;; )... 0 

O)JJ ;;;. 0 

otJ ~ 0 

Q 

OVM sn#SS0U-64455.343 was calibrated with zero air & w/ ~pm lsobutylene read /~1 f-00 (time/date & initial) 

Relinquished by (s~e): I Date/Time: I Recei~~ (si~): ! Relinquished by (si+): Date/Time: I Received by (signature): 

Relinquished by (signature): 

·-tf_-b6l II))-. 
Date/Time: Relinquished by (signJ,,re): 

i 
Date/Time: I Received by (signature): 

,Report Type: UFull, ~~ced, UStandard, UScreen / non-certified 

Turnaround time: UStandard 2 wks, URush d--- Days, UASAP Verbal Hrs. 

Remarks: Dedicated Sampling Tools Used 

All sainple ooin.ls hav_eJ,een GPS? ( )YES ( ) NO ( ) NA 

print legibly Page / of / -- UST coc.xls10/29/99 



I Report of Analysis I 
U.S.Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification # 13461 

Client: U.S.Army Project#: 5107 

DPW. SELFM-PW-EV Location: Bldg.2024 

Bldg. 173 UST Reg.#: 

Ft. Monmouth, NJ 07703 

Analysis: OQA-QAM-025 Date Received : 19-Jan-00 

Matrix: Soil Date Extracted : 20-Jan-00 

Inst. ID.: GC TPHC INST. #1 Extraction Method: Shake 

Column Type : RTX-5, 0.32mm ID, 30M Analysis Complete : 20-Jan-00 

Injection Volume: luL Analyst: B.Patel 

!sample I 
Weight 

TPHC 
Field ID 

Dilution BC;;J Result 
Factor (g) (mg/kg) 

(mnfL.n) 

1il07_.0 1 2024-A 1.00 15.01 90.69 --·-- 173 ND ---"~" 

5107.02 2024-B 1.00 15.29 91.03 169 ND 

5107.03 2024-C 1.00 15.24 82.49 187 ND 

5107.04 2024-D 1.00 15.38 87.63 174 ND 

METHOD BLANK TBLK313 1.00 15.00 100.00 157 ND 
ND = Not Detected 

MDL= Method Detection Limit c0d5<._ 
Daniel J(. Wright ) 

Laboratory Director 

000004: 



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 aod Non-Conformaoce Swnmary shall be included in the data submission. All 
deviations from the accepted methodology aod 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 bouud and paginated, contain a table of contents, and all pages shall be legible. Incomplete packages 
will be returned or held without review uutil 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. Cover page, Title Page listing Lab Certification#, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Suuuuary Sheets listing analytical results for all targeted and non-targete? 
compounds submitted 

4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

10. Method Detection Limits submitted 

I I. 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 
Date_l_/1-1 /__s>!.! 

Laboratory Certification # 13461 

*Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables· Non•USEPA/CLP 
Methods for further guidance. 

✓ 
~ 

/ 

✓ 
--

/ 
✓ --

__L 
/ 

./ 



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. 

~ 
Daniel K Wright 
Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On February 4, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2025 in the Charles Wood area.  UST No.:  192486-6 was a 550-gallon FRP 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2025-A and 
2025-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-6.  Closure sample 2025-C was collected from a location along the 
UST piping.  A duplicate of sample 2025-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-6 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  Closure sample 2025-C contained a TPH concentration of 179.21 mg/kg.  Closure 
samples 2025-A, 2025-B and duplicate sample contained TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-6 at Building 2025. 



  

  

1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-6 was closed at Building 2025 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps on Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on February 4, 2000.  
 
Decommissioning activities for UST No.:  192486-6 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2025 (Megill Drive) is located in the Charles Wood area of Fort Monmouth, as shown 
on Figure 1 & 2.  UST No.:  192486-6 and associated piping were located adjacent to the 
building, as shown on Figure 3.   
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2025.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   



  

  

To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   



  

  

The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 



  

  

 
Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
 



  

  

Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 

 



  

  

• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
 
 
 



  

  

 
2.0 SITE INVESTIGATION ACTIVITIES 

 
2.1 OVERVIEW 

 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On February 4, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2025-A and 2025-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-6.  Closure sample 2025-C was collected 
from a location along the UST piping.  A duplicate of sample 2025-A was collected.  Refer to 



  

  

soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
3.1 SOIL SAMPLING RESULTS 

 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on February 4, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on February 4, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for closure soil sample 2025-C contained a TPH concentration of 179.21 
mg/kg.  Closure samples 2025-A, 2025-B, and duplicate sample contained TPH concentration of 
Not Detected for the UST closure excavation at UST No.:  192486-6. 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-6. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-6 at Building 2025. 
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TABLE 1 

 
SUMMARY OF LABORATORY ANALYSIS 

FT. MONMOUTH, BUILDING 2025, UST No.:  192486-6 
04 February 2000 

 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2025-A 5144.01 04-Feb-00 SOIL TPH OQA-QAM-25 
2025-B 5144.02 04-Feb-00 SOIL TPH OQA-QAM-25 
2025-C 5144.03 04-Feb-00 SOIL TPH OQA-QAM-25 
2025-D 

Duplicate 
5144.04 04-Feb-00 SOIL TPH OQA-QAM-25 



  

  

 
 
 
 
 
 
 

 
 

TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2025, UST No.:  192486-6 

04 February 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

SAMPLE ID LABORATORY 
SAMPLE ID 

SAMPLE LOCATION SAMPLE 
DEPTH  

MATRIX TPH 
RESULT S 

   (in feet)  mg/kg 
2025-A 5144.01 WEST END 6.5-7.0 Soil ND 
2025-B 5144.02 EAST END 6.5-7.0 Soil ND 
2025-C 5144.03 PIPING 1.5-2.0 Soil 179.21 
2025-D 

Duplicate 
5144.04 DUPLICATE-WEST END 6.5-7.0 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
 
 
 
 
 
 
 
 
 
 
 
 
 

-



  

  

 

APPENDIX A 
 

CERTIFICATIONS 
 

(NOT AVAILABLE) 
 



  

  

APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



DIRECTORATE OF PUBLIC WORKS 
FORT MONMOUTH, NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #: ,)0,}5 (/3 t-/!J /111::qllL IJ/ftvF) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits ur ~Au& 
tbs 0ib'im ]ll@ifliliDBS iuii1shiif ibwzsi11iigati2R ant;od.a@ teftl!!: iJi!l8f!l8 8;e le.hi@ 
u"ill!I, ill. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

Mr. Dinker Desai 
Environmental Engineer 
Directorate of Public Works 



Dl::PARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 07703 • 5101 

REPLY TO 
ATfENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DMB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 

------~2..._,0,,_,.3=0,_,2,,_.,0=3_.,1 .6Q~.2,, 2033,2034, 2035, 2,0~g..,.JlJld.?Q,.,,.3--..-7~~---------~ 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

'!)'JUd~ 
James Ott, 
Director, Public Works 

Attachments: None 



  

  

APPENDIX C 
 

PHOTO DOCUMENTATION 
 

(NOT AVAILABLE) 



  

  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX D 
 

SOIL ANALYTICAL DATA PACKAGE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



' - . 
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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

... 2D25 
Field Sample Location Laboratory Matrix Date and Time 

Sample ID# of Collection 
2025-A West End 6.5-7' 5144.01 Soil 04-Feb-OO 09:00 
2025-B East End 6.5-7' 5144.02 Soil 04-Feb-OO 09: 10 

2025-C Pit>it1g 1.5-2' 5144.03 Soil 04-Feb-OO 09:20 
2025-D Duplicate 5144.04 Soil 04-Feb-OO 09:00 

Trio Blank 5144.05 Soil 04-Feb-OO 

ANALYSIS: 
FORT MONMOUTHENVJRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

Date Received 

02/04/00 
02/04/00 
02/04/00 
02/04/00 
02/04/00 

~B: ~ ·10-0~ -

Daniel Wright/Date 
Laboratory Director 
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Method Summary 

\ 

NJDEP Method OOA-OAM-025-10/97 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 mL acid cleaned, 
solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is added to dry sample. 
Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25mL) Methylene Chloride is added to the flask and it is secwed 
on a orbital shaker table. The agitation rate is set to 400rpm and the sample is shaken for 30 
minutes. The flask is the removed from the table and the particulate matter is allowed to settle. 
The extract is transferred to a Teflon capped vial. A second 25mL 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 transferred to a lmL autosampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample is analyzed 
for petroleum hydrocarbons covering a range ofC8-C42 including pristane and phytane. Total 

~--·----"J~e.trolelllllllydrocarbon concentration is determinedbyintegrating between5 minutes and 22 
minutes. The baseline is established by startirigtfie mfograffon aflefllieenoof'!he solvent peak~~~~. 
and stopping after the last peak. 

The fmal concentration of Total Petroleum Hydrocarbons is calculated using percent 
solid, sample weight and concentration. 

000001 



TPHC Conformance/Non-conformance Summary Report 

1. 

2. 

Method Detection Limits provided. 

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

3. Matrix Spike Results Summary Meet Criteria 

4. 

(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). 

5. IR Spectra submitted for standards, blanks and samples. 

6. 

7. 

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 

Indicate 
Yes, No, NIA 

~ 

000002 



' 

Customer: Dinker Desai ' . Commeuts: Project No: 100004 Analysis Parameters 

Phone#: X21475 Location: 13 L.. tJ C,. ~ t9 ~ 5" ~ '" * = Samples Kept <4 Celsius 

( )DERA ( X )OMA UST Assessment UST# / 9'-2.4&7t- C 0 I - -e-< 

~ 
0 ~ "' 

Samplers Name/ Company : Frank AccorsiffVS Sampl, # ~ <Zl 0 
Lab Sample I.D. Sample Location Date Time Type bottle ~ > VOA ID Number ~ Remarks / Preservation Method 

:JI iii, (/)( :J.O)J" ft W•fT SV.?...._ - t£c> - 7 r1 "J-4-0 G oqoo (oiL 1 ')( 'f._ 'I 5Gf 0 ;cl: -

t);:J JO ;.S-$ at-.rr ~,."" "S--7 ,q- oq(O J- x )<) f S7D 0 

~J )O JJ-C f,_1-'.: ~ C) r1-v '} )( X r: S7 0 

I /) i/ ,J"OJS--1) fJ1,>fL/Cll-1E 010° ?- r- )< h<. ;72 0 

V ti C, ti< 1 I 5 h1f/ r.. - (tQ. I i 
')<. S73 -

. I 
V 

-. 

OVM sn#SB0U-64455.343 was calibrated with zero air & w/ $ppm lsobutylene read I -,47 ppm. Of J'O 2-4-c?O (time/date & initial) 

Relin~~ture): . Date/Time: 
I e :i77'},sf.an;J\,u;; 

Relinquished by (si~e): Date/Time: Received by (signature): 

0 . .ffi, ~ h-CJ-c0 I / 0;/1 ,i I 
e Relinquished by (signature): Date/Time: ~edby(sigl, lure): Relinquished by (si~ture): Date/Time: Received by (signature): 
0 I I C I., I 
C 

Report Type: UFull, ½educed, UStandard, UScreen / non-certified RemarksJ' I De,,cated~plinR,;Tools Used , . -w 
Turnaround time: UStandard 2 wks, URnshc?< Days, UASAP Verbal 

tJ vo-1-io •·t /6--<:Jo 71,000 1/'""'- 1 , cp · /11tf1r~,,,,,, ,.,,, cpl:-

Hrs. All sample ooi· 'ts have been GPS? lit\YES I ) NO ( ) NA 

print legibly Page_/_of _l UST coc.xls10/29/99 



\ Report of Analysis \ 

U.S.Army, Fort Monmouth Environmental Laboratory 
NJDEP Certification # 13461 

Client: U.S.Army Project#: 5144 

DPW. SELFM-PW-EV Location: Bldg. 2025 

Bldg.173 UST Reg,#: 192486-6 

Ft. Monmouth, NJ 07703 

Analysis: OQA-QAM-025 Date Received : 04-Feb-00 

Matrix: Soil Date Extracted: 07-Feb-00 

Inst.ID.: GC TPHC INST. #1 Extraction Method : Shake 

Column Type : RTX-5, 0.32mm ID, 30M Analysis Complete : 07-Feb-00 

Injection Volume: luL Analyst: B.Patel 

\sample 
II I 

Dilution Weight 
I % Solid II (=~g) I 

TPHC 

Field ID Result 
Factor (g) /m,,-/kM' 

-1 . · .• -· ' - '" "" ~~ 1'7Q 1'.m -
5144,02 2025-B 1.00 15.01 88.90 176 ND 

5144.03 2025-C 1.00 15.14 86.64 179 179.21 

5144.04 2025-D 1.00 15.30 88.45 174 ND 

METHOD BLANK TBLK323 1.00 15.00 100.00 157 ND 

ND = Not Detected 

MDL= Method Detection Limit 

~ 
Laboratory Director 

0000-0·1 



LABORATORY DELIVERABLES CHECKLIST AND NON-CONFORMANCE SUMMARY 

TIDS FORM MUST BE COMPLETED BY THE LABORATORY OR ENVIRONMENTAL CONSULTANT 
AND ACCOMPANY ALL DATA SUBMISSIONS 

The following Laboratory Deliverables checklist and Non-Conformance Snnnnary 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, centain a table of contents, and all pages shall be legible. lncemplete 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. 

1. Cover page, Title Page listing Lab Certification#, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Sunnnary Sheets listing analytical results for all targeted and non-target(:\! 
com ounds submitted · 

4. Docuroent paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Suromary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

10. Method Detection Limits submitted 

11. Lab certified by NJDEP for parameters of appropriate category 
of parameters or a member of the US EPA CLP 

_Laboratory Manager or Environmental Consultant's Signature 
Date .3::.) .."V __;:,p 

Laboratory Certification # 13461 

*Refer to NJAC 7 ;26E - Appendix A, Section IV - Reduced Data Deliverables • Non-USEPNCLP 
Methods for further guidance. 

~ 



Laboratory Authentication Statement 

I certify under penalty oflaw, 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. 

Daniel K. Wright 
Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On February 8, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2026 in the Charles Wood area.  UST No.:  192486-7 was a 550-gallon FRP 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2026-A and 
2026-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-7.  Closure sample 2026-C was collected from a location along the 
UST piping.  A duplicate sample was collected.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-7 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-7 at Building 2026. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-7 was closed at Building 2026 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps on Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No.2 fuel oil for residential use.  It was removed on February 8, 2000.  
 
Decommissioning activities for UST No.:  192486-7 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2026 (Megill Drive) is located in the Charles Wood area of Fort Monmouth, as shown 
on Figure 1 & 2.  UST No.:  192486-7 and associated piping were located adjacent to the 
building, as shown on Figure 3. 
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2026.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On February 8, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2026-A and 2026-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-7.  Closure sample 2026-C was collected 
from a location along the UST piping.  A duplicate sample, D, was also collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
3.1 SOIL SAMPLING RESULTS 

 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on February 8, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on February 8, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-7 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-7. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-7 at Building 2026. 
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TABLE 1 
 

SUMMARY OF LABORATORY ANALYSIS 
FT. MONMOUTH, BUILDING 2026, UST No.:  192486-7 

08 February 2000 
 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2026-A 5157.01 08-Feb-00 SOIL TPH OQA-QAM-25 
2026-B 5157.02 08-Feb-00 SOIL TPH OQA-QAM-25 
2026-C 5157.03 08-Feb-00 SOIL TPH OQA-QAM-25 
2026-D 

Duplicate 
5157.04 08-Feb-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2026, UST No.:  192486-7 

08 February 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2026-A 5157.01 WEST END 6.5-7.0 Soil ND 
2026-B 5157.02 EAST END 6.5-7.0 Soil ND 
2026-C 5157.03 PIPING 2.0-2.5 Soil ND 
2026-D 

Duplicate 
5157.04 DUPLICATE - Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: UO# 100004 

Bid • 2026 
-Sample Location re--and-'fim 

Sam leID# of Collection 
2026-A West End 6.5-7' 5157.01 Soil 08-Feb-00 10:00 
2026-B East End 6.5-7' 5157.02 Soil 08-Feb-00 10:20 

2026-C Pi in 2-2.5' 5157.03 Soil 08-Feb-00 10:30 
5157.04 Soil 08-Feb-00 10:00 
5157.05 Methanol 08-Feb-00 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAJN OF CUSTODY 
RESULTS 

R=i 

02/08/00 
02/08/00 
02/08/00 
02/08/00 
02/08/00 

~-;=;~~~=0-') -z.. , ... .,,. .. 
Daniel Wrigh ate 
Laboratory Director 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 mL acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25mL) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 mL autosampler vial. 

~-~~-~-~-T,;,.;h.e extract is then injected directly into a GC-FID for analysis. The sample is 
analyiedfor.pefrolei.irilhYdrocarbonscovernig·arange·ot C8-C42 rncTudrng·prrslanean 
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 solid, sample weight and concentration. 

00000:1. 



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 
if GC fingerprinting was conducted. 

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

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

Z.•l/:,,cc, 

Date 

Indicate 
Yes, No, N/A 
~e..,:s 
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Fort Monmouth Environment1• l Testing Laboratory 
Bldg. 173, SELFM-PW-EV, Fort Monmouth., NJ 07703 

Tel (732)532-4359 Fax (732)532-6263 EMail:appleby@maill.monmouth. • y.mil Chain of Custody Record 
NJDEP Certification #13461 I 

Customer: Dinker Desai Project No: 100004 
Phone#: X21475 Location: .Ei-J)it', :::Z 0~ G 

I A,nalysis Parameters !Comments: 
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~ 

! 
~ I Remarks / Preservation Method 
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0 

0 
(} 
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Report of Analysis , 
U.S.Army, Fort Monmouth Environmental Labo, "tory 

NJDEP Certification# 13461 

Client: U.S.Am1y Project#: 5157 

DPW. SELFM-PW-EV Location: Bldg.2026 

Bldg.173 UST Reg.#: 192486-7 

Ft. Monmouth, NJ 07703 

Analysis: OQA-QAM-025 Date Received : 08-Feb-00 

Matrix: Soil Date Extracted : 09-Feb-OO 

Inst. ID.: GC TPHC INST. #1 Extraction Method : Shake 

Column Type : RTX-5, 0.32mm ID, 30M Analysis Complete : 10-Feb-0O 

Injection Volume: luL Analyst: D. Costagliola 

lsample 
II I 

Dilution Weight 
I % Solid II (=~g) I 

TPHC 
Field ID Result 

Factor (g) 
(mnlt.n) 

5157.01 2026-A 1.00 15.41 89.49 170 ND 
5157.02 2026-B 1.00 15.35 88.56 173 ND 
5157.03 2026-C 1.00 15.20 87.96 176 ND 
5157.04 2026-D 1.00 15.06 91.12 171 ND 

. 

METHOD BLANK TBLK325 1.00 15.00 100.00 157 ND 
ND = Not Detected 

MDL= Method Detection Limit 

~-
Laboratory Director 
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LABORATORY DELIVERABLES CHECKLIST AND NON-CONFORMANCE SUMMARY 

THIS FORM MUST BE COMPLETED BY THE LABORATORY OR ENVIRONMENTAL CONSUL TANT 
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 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. Cover page, Title Page listing Lab Certification #, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

✓ 

3. Summary Sheets listing analytical results for all targeted and non-targeted ✓ 

----~~-->-O·IDPOuruille§l.l])mitJ~,,,,___~----~-------~----------~--~--~----< 

4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

10. Method Detection Limits submitted 
11. 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 -<<'.S::.ra::•;;;';;;·c=·•~··~-~;;_-~··_·:)_L . 
Date -z.. J!i_t o,o ... .--~ ... --c-· 
Laboratory Certification #13461 

*Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables - Non-USEPA/CLP 
Methods for further guidance. 



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. 

~ 
Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On February 9, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2027 in the Charles Wood area.  UST No.:  192486-8 was a 550-gallon, 
FRP, No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  
The tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2027-A and 
2027-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-8.  Closure sample 2027-C was collected from a location along the 
UST piping.  A duplicate of sample 2027-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-8 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-8 at Building 2027. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-8 was closed at Building 2027 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps on Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No.2 fuel oil for residential use.  It was removed on February 9, 2000.  
 
Decommissioning activities for UST No.:  192486-8 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2027 (Megill Drive) is located in the Charles Wood area of Fort Monmouth, as shown 
on Figure 1 & 2.  UST No.:  192486-8 and associated piping were located adjacent to the 
building, as shown on Figure 3. 
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2027.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On February 9, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2027-A and 2027-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-8.  Closure sample 2027-C was collected 
from a location along the UST piping.  A duplicate of sample 2027-A was also collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
3.1 SOIL SAMPLING RESULTS 

 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on February 9, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on February 9, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-8 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-8. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-8 at Building 2027. 
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TABLE 1 
 

SUMMARY OF LABORATORY ANALYSIS 
FT. MONMOUTH, BUILDING 2027, UST No.:  192486-8 

09 February 2000 
 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2027-A 5161.01 09-Feb-00 SOIL TPH OQA-QAM-25 
2027-B 5161.02 09-Feb-00 SOIL TPH OQA-QAM-25 
2027-C 5161.03 09-Feb-00 SOIL TPH OQA-QAM-25 
2027-D 

Duplicate 
5161.04 09-Feb-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2027, UST No.:  192486-8 

09February 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2027-A 5161.01  WEST END 6.5-7.0 Soil ND 
2027-B 5161.02 EAST END 6.5-7.0 Soil ND 
2027-C 5161.03 PIPING 2.0.-2.5 Soil ND 
2028-D 

Duplicate 
5161.04 DUPLICATE-WEST END 6.5-7.0 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
 
 
 
 
 
 
 
 
 
 

 

-
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CERTIFICATIONS 
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APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



Dl:PARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 07703 - 5101 

REPLY TO 
ATTENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 

~~~----'6<2~J.1,,~~ •. .,20J4...~~~i-------~~.C....~---~---t 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

rJf,?J{l)JJ-
James Ott, 
Director, Public Works 

Attachments: None 



DIRECTORATE 
FORT MONMOUTH, 

OF PUBLIC WORKS 
NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING#: ;)()?7 (1/1-,;ZJ /!Jtl/i-L ,PR.) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits ~F ~~9~ 
l&fi:8 site J@ilij1Eir8B fw.rtfi:8ii" iliWTQBti:,:e1tioii: GJJtliii~o Efi:e S88,!H~ ~j @1.A:ei 
u,•-•n sl!. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

~beeai 
Environmental Engineer 
Directorate of Public Works 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

Bid . 2027 
Field Sample Location Laboratory Matrix Date and Time 

Sam le ID# of Collection 

2027-A West End 6.5-7' 5161.01 Soil 09-Feb-00 15:00 

2027-B d 6.5-7' 5161.02 Soil 09-Feb-00 15:10 

2027-C 2-2.5' 5161.03 Soil 09-Feb-00 15:30 
5161.04 Soil 09-Feb-00 15:00 

5161.05 Methanol 09-Feb-00 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

baieReceived 

02/09/00 
02/09/00 
02/09/00 
02/09/00 
02/09/00 

~z-16·0-0 ~ 
Laboratory Director 
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Method Summary 

NJDEP Method QQA.QAM-025-10/97 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 ml acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25ml) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 ml autosampler vial. 

~---------tT!lh .. e.,ee,.,.xtwra"'c""lelliss_twh.,eiuo injected directlµntlut~::E!QJor anawis. The sarn11le iL ...... . __ ---.. 
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 solid, sample weight and concentration. 

000001 



TPHC Conformance/Non-conformance Summary Report 

1. 

2. 

3. 

4. 

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 
if GC fingerprinting was conducted. 

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

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

Date 

Indicate 
Yes,No,N/A 

f 
_!J_C)_ 

00000;:; 



Fort Monmouth EnvironmentJl1 Testing Laboratory 
Bldg. 173, SELFM-PW-EV, Fort Monmouth, NJ 07703 

Tel (732)532-4359 Fax (732)532-6263 EMail:appleby@tnaill.monmouth. ymil Chain of Custody Record 
NJDEP Certification #13461 I · 

Customer: Dinker Desai Project No: 100004 
Phone#: X21475 Location: 8t.fJtf. 2CJ:l7 

I ffalysis Parameters I Comments: 
I_\;_ I. I I * S I K <4Cl. = amp es ept e s1us 

( )DERA ( X )OMA UST Assessment UST# / q). f fib - f 
Samplers Name / Company : Frank Accorsi/fVS Sampiel # 

Lab Samp_le ID. Sample Location 

g/' 

] 
§ I Remarks / Preservation Method 

Slvzt, t(!) I /CF 
0 

/573~ t) 

/._57}0 B 

/rQ, 

OVM sn#SB0U-64455.343 was calibrated with zero air & w/ 2dfi,pm lsobutylene read :If.-<'0 .EL:!:_(time/date & initial) 

Relinquished by (signat,jre): Date/Time: I Received by (signature): 

;z-f--00 

·e): ' Relinquished by (signanjre): Date/Time: I Received by (signature): 

'! 

O I Relinquished by (signature): 

0 
O 1--------1,--,,-___J'----L--------L--,-R--=---+,

1
---'--::-'-D~c1.i:-:-.c-a.._te7dd.S-::---am-p::-:-lin"-1g-::_T:-oo-=-1s-:U::-s-ed-:---_----1 

0 ReportType:UFull, UReduced, v~b -0 ,., ~ ~ ?OIP f'/J--77'/-f, o?71-l/"ft6T; ,,.,,,,,..,, o,-..,,!,-

~ Turnaround time: UStandard 2 wks, Days, UASAP Verbal _Hrs. All samole !)()int 'have been GPS? YES NO ( ) NA 

print legibly Page_J_ofL USTcoc.xls10/29/99 



' 
Report of Analysis I 

\ 

U.S.Ariny, Fort Monmouth Environmental Laboratory 
NJDEP Certification # 13461 

Client: U.S.Army Project#: 5161 

DPW. SELFM-PW-EV Location: Bldg.2027 

Bldg.173 UST Reg.#: 192486-8 

Ft. Monmouth, NJ 07703 

Analysis: OQA-QAM-025 Date Received: 09-Feb-00 

Matrix: Soil Date Extracted : 10-Feb-00 

Inst. ID.: GC TPHC INST. #1 Extraction Method : Shake 

Column Type : RTX-5, 0.32mm ID, 30M Analysis Complete : 11-Feb-00 

Injection Volume: luL Analyst: D. Costagliola 

lsample 
II I 

Dilution Weight 
I % Solid II (=g) I 

TPHC 

Field ID Result 
Factor (g) /mrln,rl, 

516101 2027:A 1.00 15._14 90.57 171 _ND, --·"-· -- -··---

5161.02 2027-B 1.00 15.03 92.44 169 ND 

5161.03 2027-C 1.00 15.37 90.77 168 ND 

5161.04 2027-C 1.00 15.18 91.24 170 ND 

METHOD BLANK TBLK326 1.00 15.00 100.00 157 ND 
ND = Not Detected £~;z----MDL= Method Detection Limit 

---r: ~ ::::,, 
Dairie~K~Wriglit 
Laboratory Director 

000(}0'1 



LABORATORY DELIVERABLES CHECKLIST AND NON-CONFORMANCE SUMMARY 

THIS FORM MUST BE COMPLETED BY THE LABORATORY OR ENVIRONMENTAL CONSUL TANT 
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 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. 

1. Cover page, Title Page listing Lab Certification #, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Summary Sheets listing analytical results for all targeted and non-targeted / 

-------~c~_oµm~p~o~a~nds,.,,S.ubo:tiit.e~. -----------------------------------------1 
4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

10. Method Detection Limits submitted 
JI. Lab certified by NJDEP for parameters of appropriate category 

of parameters or a member of the USEPA CLP 

✓ 

;,/' 

r···d!;--- -->-.._ - =----===-
Laboratory Manager or Environmental Consultant's SignatureC ..... --~~ 

Date 3=.J!.:=..! 0 o 

Laboratory Certification #13461 

*Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables - Non-USEPA/CLP 
Methods for further guidance. 



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. 

.~/~ 

~iel-K'.' Wright 
Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On February 17, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed 
by removal in accordance with the Directorate of Public Works (DPW) UST Management Plan 
for the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2028 in the Charles Wood area.  UST No.:  192486-9 was a 550-gallon FRP 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2028-A and 
2028-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-9.  Closure sample 2028-C was collected from a location along the 
UST piping.  A duplicate sample, D, was also collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-9 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-9 at Building 2028. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-9 was closed at Building 2028 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No.2 fuel oil for residential use.  It was removed on February 17, 2000.  
 
Decommissioning activities for UST No.:  192486-9 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2028 (Megill Drive) is located in the Charles Wood area of Fort Monmouth, as shown 
on Figure 1 & 2.  UST No.:  192486-9 and associated piping were located adjacent to the 
building, as shown on Figure 3. 
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2028.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.  
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On February 17, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2028-A and 2028-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-9.  Closure sample 2028-C was collected 
from a location along the UST piping.  A duplicate sample, D, was also collected.  Refer to soil 
sampling location map in Figure 3.   
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All samples were analyzed for total petroleum hydrocarbons (TPH).  Groundwater was not 
encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
3.1 SOIL SAMPLING RESULTS 

 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on February 17, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on February 17, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-9 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-9. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-9 at Building 2028. 
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TABLE 1 
 

SUMMARY OF LABORATORY ANALYSIS 
FT. MONMOUTH, BUILDING 2028, UST No.:  192486-9 

17 February 2000 
 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2028-A 5185.01 17-Feb-00 SOIL TPH OQA-QAM-25 
2028-B 5185.02 17-Feb-00 SOIL TPH OQA-QAM-25 
2028-C 5185.03 17-Feb-00 SOIL TPH OQA-QAM-25 
2028-D 

Duplicate 
5185.04 17-Feb-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2028, UST No.:  192486-9 

17 February 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2028-A 5185.01 WEST END 6.5-7.0 Soil ND 
2028-B 5185.02 EAST END 6.5-7.0 Soil ND 
2028-C 5185.03 PIPING 2.0-2.5 Soil ND 
2028-D 

Duplicate 
5185.04 DUPLICATE N/A Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
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APPENDIX A 
 

CERTIFICATIONS 
 

(NOT AVAILABLE)



  

  

APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



DIRECTORATE OF PUBLIC WORKS 
FORT MONMOUTH, NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #: ;2 0;?8'(,:Z0f;l7 Mfilll ll/2) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits e. 6A~6 
tbe1 @d.tm r@PJ11.izn@e :iurle:iiliHD i:WF@fi'1iigaliii2R SFterl..8@ 1i~@ :@i!je~8 sf @his 
eu~•u iii@. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

Mr~eai 
Environmental Engineer 
Directorate of Public Works 



DEPARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 0]703 - 5101 

REPLY TO 
ATTENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 

-- -~ ---- ~- -- -----2030;-zre-1~-2032;·W33-;--2004~-20-3-5-;-W36-;-and-WS1+----------------+ 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

,J11id{])M-
James Ott, 
Director, Public Works 

Attachments: None 



  

  

APPENDIX C 
 

PHOTO DOCUMENTATION 
 

(NOT AVAILABLE) 



  

  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX D 
 

SOIL ANALYTICAL DATA PACKAGE 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

- ~ - fflch!. 20:?S- - -~------· -
• 

Field Sample Location Laboratory Matrix Date and Time 
SamoleID# of Collection 

2028-A West End 6.5-7' 5185.01 Soil 17-Feb-00 14:40 
2028-B East End 6.5-7' 5185.02 Soil 17-Feb-00 14:50 

2028-C Piping 2-2.5' 5185.03 Soil 17-Feb-00 15:10 
2028-D Duplicate 5185.04 Soil 17-Feb-00 14:40 

Trio Blank 5185.05 Methanol 17-Feb-00 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

---- --·--

Date Received 

02/17/00 
02/17/00 
02/17/00 
02/17/00 
02/17/00 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 ml acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25ml) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 ml autosampler vial. 

--- "fhe extIacHs1he1Hnjeetea-eireetl~ CC FIO fer arialysis . .+l'le.sampl~--~---
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 solid, sample weight and concentration. 

00000:L 



TPHC Conformance/Non-conformance Summary Report 

1. 

2. 

3. 

4. 

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). 
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EXECUTIVE SUMMARY 

UST Closure 
 
On February 22, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed 
by removal in accordance with the Directorate of Public Works (DPW) UST Management Plan 
for the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2029 in the Charles Wood area.  UST No.:  192486-10 was a 550-gallon 
FRP No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  
The tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2029-A and 
2029-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-10.  Closure sample 2029-C was collected from a location along the 
UST piping.  A duplicate of sample 2029-B was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-10 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-10 at Building 2029. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-10 was closed at Building 2029 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps on Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public 
Work’s(DPW) UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-
gallon, FRP, containing No. 2 fuel oil for residential use.  It was removed on February 22, 2000.  
 
Decommissioning activities for UST No.:  192486-10 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2029 (Megill Drive) is located in the Charles Wood area of Fort Monmouth, as shown 
on Figure 1 & 2.  UST No.:  192486-10 and associated piping were located adjacent to the 
building, as shown on Figure 3. 
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2029.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
   
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On February 22, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2029-A and 2029-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-10.  Closure sample 2029-C was collected 
from a location along the UST piping.  A duplicate of sample 2029-B was also collected.  Refer 
to soil sampling location map in Figure 3.   
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All samples were analyzed for total petroleum hydrocarbons (TPH).  Groundwater was not 
encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
3.1 SOIL SAMPLING RESULTS 

 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on February 22, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on February 22, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-10 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-10. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-10 at Building 2029. 
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TABLE 1 
 

SUMMARY OF LABORATORY ANALYSIS 
FT. MONMOUTH, BUILDING 2029, UST No.:  192486-10 

22 February 2000 
 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2029-A 5191.01 22-Feb-00 SOIL TPH OQA-QAM-25 
2029-B 5191.02 22-Feb-00 SOIL TPH OQA-QAM-25 
2029-C 5191.03 22-Feb-00 SOIL TPH OQA-QAM-25 
2029-D 

Duplicate 
5191.04 22-Feb-00 SOIL TPH OQA-QAM-25 



  

15 

 
 
 
 
 
 

 
 

TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2029, UST No.:  192486-10 

22 February 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2029-A 5191.01 WEST END 6.5-7.0 Soil ND 
2029-B 5191.02 EAST END 6.5-7.0 Soil ND 
2029-C 5191.03 PIPING 1.5-2.0 Soil ND 
2029-D 

Duplicate 
5191.04 DUPLICATE-WEST END 6.5-7.0 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
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CERTIFICATIONS 



  

  

APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



I 

DIRECTORATE 
FORT MONMOUTH, 

OF PUBLIC WORKS 
NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #: ;lD;;lq(i? ff/ fi1G/ll M) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits s~ &~M& 
t;iie &it@ wo~i:waii iP!fii:fi.aE iwra01iigati'i'n iillii □ iai@ iiii'.le :8SilF,8 @€ tftia 
e!B•Ms8•. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

Mr. inker Desai 
Environmental Engineer 
Directorate of Public Works 



D!:PARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 07703 - 5101 

REPLY TO 
ATTENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 

~---------""Uv.0,2031, 2032,2033,2034-r203~,2036,and203.,.__ __________ --+ 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information · or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

V/YJV-c (/)jJ-. 
James Ott, 
Director, Public Works 

Attachments: None 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

Field Sample Location Laboratory Matrix Date and Time 
Sam le ID# of Collection 

2029-A West End 6.5-7' 5191.01 Soil 22-Feb-00 10:50 
2029-B East End 6.5-7' 5191.02 Soil 22-Feb-00 11 :20 

2029-CPi in 1.5-2' 5191.03 Soil 22-Feb-00 11:30 
5191.04 Soil 22-F eb-00 11 :20 
5191.05 Methanol 22-Feb-00 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

---------- ----

Date Received 

02/22/00 
02/22/00 
02/22/00 
02/22/00 
02/22/00 



Table of Contents 

Section 

Method Summary 

Conformance/Non-Conformance 

Chain of Custody 

Results Summary 

Initial Calibration Summary 

Continuing Calibration Summary 

Surrogate Results Summary 

Pages 

1 

2 

3 
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5 

6-7 

8 

MS/MS!J'i'tesufts~n1□1m11ff1t"'ia'rrr------ - --- -- - -- ____ _., 

Blank Spike Summary 

Raw Sample Data 

Laboratory Deliverable Checklist 

Laboratory Authentication Statement 

10 

11-20 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams ( 15g)(wet weight) of a soil sample is added to a 125 ml acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25mL) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1ml autosampler vial. 

··---- ----The extraeHs theA inj~tly.mto-a.GC.EIDJor.analysisJbasampleJa ___ ~ .... --~~~ 
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 solid, sample weight and concentration. 

000001 



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 
if GC fingerprinting was conducted. 

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

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

Laboratory Manag~-- Date 

Indicate 
Yes, No, N/A 

¥ 
l)C) 

Oft 

000002 



0 

Fort Monmouth Environmen~al Testing Laboratory 
Bldg. 173, SELFM-PW-EV, Fort Monmouth, NJ 07703 

Tel (732)532-4359 Fax (732)532-6263 EMail:appleby@maill.monmo 

NJDEP Certification #13461 

Chain of Custody Record 

Customer: Dinker Desai Project No: 100004 Analysis Parameters Comments: 

Phone#: X21475 Location: 8Lv'.{. ,;to~ 1(;<9-;'!>/ 

( )DERA ( X )OMA UST Assessment UST# ft/21££-/0 f>lt'u/l,'-

I Samplers Name t 1Company : Frank Acc~rsiffVS _ 
1 

I Sample! # 

Type !bottle Lab Samp_le I.D. Sample Location Date Time 

· - j * = Samples Kept <4 Celsius 

0 0 gi> 
......t ~ :,a a ~ ~ 
~ 0 ....... ------~ > VOA ID Number ~ I Remarl<s / Preservation Method 

01qA OI -.2,;l--Ot>J /02_-V 'Of!- I ;l.. 61 ICE 

//;;J,O :J... D 

:J- 0 
,9-. c) 

.... X -

OVM sn#580U-S4455.343 was calibrated with zero air & w/ $Ppm isobutyiene read :2 
' 

pm. Q'ltJO .2-).;J..el:J a!',time/date & initial) 

n~neo "3/signature>~ - a~· 
Relinquished by (sif"ature): 

I 

Date/Time: I Received by (signature): 

g I Relinquished by (signature): 

0 

Relinquished by (si~ature): 
I 

Date/Time: I Received by (signature): 

0 
w Report Type: UFull, UReduced, astaodard, 

Turnaround time: UStaodard 2 wks, (ZjR.ush 

print legibly 

Screen/ non-certified 

Days, LJASAP Verbal Hrs. 

Lks: ! Dedicated Sanwling Toql~ Used vo-1-,0 q,v .zr%7 ,;,06{!) l't- 7P""~ o,,.,, 111~#.,.;;t-.:::.3~,-, ,..,,...,, O"'cf 

All sample ppints hav~J1een GPS? ()()YES ( ) NO ( ) NA 

Page~ot_l_ UST coc.x1s10129/99 



I Report of Analysis 
I 

U.S.>,.rmy, Fort Monmouth Environmental Labo,dtory 
NJDEP Certification # 13461 

Client: U.S.Army Project#: 5191 

DPW. SELFM-PW-EV Location: Bldg.2029 

Bldg. 173 UST Reg.#: 192486-10 

Ft, Monmouth, NJ 07703 

Analysis: OQA-QAM-025 Date Received: 22-Feb-00 

Matrix: Soil Date Extracted : 24-Feb-00 

Inst. ID.: GC TPHC INST. #1 Extraction Method : Shake 

Column Type : RTX-5, 0.32mm ID, 30M Analysis Complete : 24-Feb-00 

Injection Volume: luL Analyst: D. Costagliola 

lsample 
II I 

Dilution Weight 
I % Solid II (=g) I 

TPHC 

Field ID Result 
Factor (g) 

(mrlfL-rll 

&191.0l """"-" , no '"D'.L 88.66 ___176 ND 
5191.02 2029-B 1.00 15.24 89.23 173 ND 

5191.03 2029-C 1.00 15.34 87.40 175 ND 

5191.04 2029-D 1.00 15.06 88.34 177 ND 

METHOD BLANK TBLK332 1.00 15.00 100.00 157 ND 

ND = Not Detected 

MDL= Method Detection Limit (~~,~­

~~' 
Laboratory Director 

00000·'¼ 



LABORATORY DELIVERABLES CHECKLIST AND NON-CONFORMANCE SUMMARY 

THIS FORM MUST BE COMPLETED BY THE LABORATORY OR ENVIRONMENTAL CONSUL TANT 
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 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. 

1. Cover page, Title Page listing Lab Certification#, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Summary Sheets listing analytical results for all targeted and non-targeted ,/· 
.mwun~submitted . ·- ____ _ 

4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

1 O. Method Detection Limits submitted 
11. 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 -~~:_.·"~--·~~·-"----,_•-_7_,L~~,,___--_···------··· 
Date L 12~c:il oC: '~~-·~., ~· 

Laboratory Certification #13461 

*Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables - Non-USEPNCLP 
Methods for further guidance. 



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. 

u~ ~~ Dani;;&~ 
Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On February 28, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed 
by removal in accordance with the Directorate of Public Works (DPW) UST Management Plan 
for the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2030 in the Charles Wood area.  UST No.:  192486-11 was a 550-gallon, 
FRP, No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  
The tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2030-A and 
2030-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-11.  Closure sample 2030-C was collected from a location along the 
UST piping.  A duplicate of sample 2030-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-11 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-11 at Building 2030. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-11 was closed at Building 2030 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps on Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on February 28, 2000.  
 
Decommissioning activities for UST No.:  192486-11 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2030 (Megill Drive) is located in the Charles Wood area of Fort Monmouth, as shown 
on Figure 1 & 2.  UST No.:  192486-11 and associated piping were located adjacent to the 
building, as shown on Figure 3.   
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2030.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
 



  

5 

Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 

 
2.1 OVERVIEW 

 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On February 28, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2030-A and 2030-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-11.  Closure sample 2030-C was collected 
from a location along the UST piping.  A duplicate of sample 2030-A was also collected.  Refer 
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to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 

 
 

3.0 CONCLUSIONS AND RECOMMENDATIONS 
 

3.1 SOIL SAMPLING RESULTS 
 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on February 28, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on February 28, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-11 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-11. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-11 at Building 2030. 
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TABLE 1 
 

SUMMARY OF LABORATORY ANALYSIS 
FT. MONMOUTH, BUILDING 2030, UST No.:  192486-11 

28 February 2000 
 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2030-A 5203.01 28-Feb-00 SOIL TPH OQA-QAM-25 
2030-B 5203.02 28-Feb-00 SOIL TPH OQA-QAM-25 
2030-C 5203.03 28-Feb-00 SOIL TPH OQA-QAM-25 
2030-D 

Duplicate 
5203.04 28-Feb-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2030, UST No.:  192486-11 

28 February 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2030-A 5203.01 WEST END 6.5-7.0 Soil ND 
2030-B 5203.02 EAST END 6.5-7.0 Soil ND 
2030-C 5203.03 PIPING 1.0-1.5 Soil ND 
2030-D 

Duplicate 
5203.04 DUPLICATE-WEST END 6.5-7.0 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
 
 
 
 
 
 
 
 
 
 

 

-



  

  

APPENDIX A 
 

CERTIFICATIONS 
 

(NOT AVAILABLE)



  

  

APPENDIX B 

 
UST DISPOSAL CERTIFICATE 



Dl:PARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 07703 - 5101 

REPLY TO 
ATTENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 

------~0J0+2D~t2032.2Q33_,2Q~4.2035,203B+Jl.11d2Q3,___ __________ ~ 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

James Ott, 
Director, Public Works 

Attachments: None 



  

  

APPENDIX C 
 

PHOTO DOCUMENTATION 
 

(NOT AVAILABLE)



  

  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX D 
 

SOIL ANALYTICAL DATA PACKAGE 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

::::d1!.-iwo -~ 

Field Sample Location Laboratory Matrix Date and Time Date Received 
SamoleID# of Collection 

2030-A West End 6.5-7' 5203.01 Soil 28-Feb-OO 10:00 02/28/00 
2030-B West End 6.5-7' 5203.02 Soil 28-Feb-OO 10:30 02/28/00 

2030-C Pioing 1-1.5' 5203.03 Soil 28-Feb-OO 10:40 02/28/00 
2030-D Duplicate 5203.04 Soil 28-Feb-OO 10:00 02/28/00 

Trio Blank 5203.05 Methanol 28-Feb-OO 02/28/00 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

~~ Daniel Wrightae 
Laboratory Director 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97. 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 ml acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25mL) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 ml autosampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample is 
~ arfalyzea1orpelroteum hydrncarbonscovering a , a, ,ge ofv&G42ineludin§~ami---~~------c 

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 solid, sample weight and concentration. 

00000:l 



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 
if GC fingerprinting was conducted. 

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

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

Laboratory Mac~ Date 

Indicate 
Yes, No, NIA 

¥ 

/JA --
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Fort Monmouth Environmen~al Testing Laboratory 
- ! 

Bldg, 173, SELFM-PW-EV, Fort Monmouth, NJ 07703 i 
Tel (732)532-4359 Fax (732)532-6263 EMail:appleby@maill.monmouth.,jnny.mil Chain of Custody Record 
NJDEP Certification #13461 ! 

Customer: Dinker Desai Project No: 100004 I Phone#: X21475 I Location:8'i.t)6'. ;/030(3.3., ,$5" 

( )DERA ( X )OMA UST Assessment UST# /1:Yill-i I flllf1tt.t r,,c, 

I Samplers Name/ Company : Frank Accorsi/fVS I Sample! # 
I I I 

Lab Sample lD. Sam_!'_le Location 
'J) 

Fr-
..¢) 

p;-
Ii 

Date I Time I Type 

;2-.2 .f-itil / oo o I 5oJl.. 
/O.J'O :l. 
/V"fo ;2.. 

/ooo a. 
,«], 

I lAnalysis Parameters I Comments: 
I I _..... I 1 *=Samples Kept <4 Celsius 

'i?-

0 -~ 
~ 1-1 _V_O_A_ID-Nwn-b-er--,1 

gp 

l 
~ I Remarks / Preservation Mefuod 

,l< rx b I /CF 
CJ 

(!} 

{/0 0 

{II 

OVM sn#580U-64455.343 was calibrated with zero air & w/~ ppm lsobutylene read ,!.tff ppm. Of10 )-),f.-cV t"";frnme/date & initial) 

,linquished by (signature): 

Report Type: UFull, sl<[Reduced, UStandard, UScreen / non-certified 

Turnaround time: UStandard 2 wks, ~ush f Days, UASAP Verbal Hrs. 

print legibly 

! 
Relinquished by (signl!lure): Date/Time: I Received by (signature): 

! 
Relinquished by (sigruiture): 

i 
Date/Time: I Received by (signature): 

Remar)li. 

1

1/(')+/0 .,,, 
All sample poinl 

Dec!ic»ted ,Samplitig,Tool~ l}3.d,,__,...,--,!l:, ?rs( 0 !~ ~IY/No17iNf 1" r-r/qfft)l, ;~~ 

Page_! of_/_ USTcoc.xls10/29/99 



I Report of Analysis I 
I 

U.S.Army, Fort Monmouth Environmental Laboratory 
NJDEP Certification# 13461 

Client: U.S.Army Project#: 5203 

DPW. SELFM-PW-EV Location: Bldg.2030 

Bldg.173 UST Reg.#: 192486-11 

Ft. Monmouth, NJ 07703 

Analysis: OQA-QAM-025 Date Received : 28-Feb-00 

Matrix: Soil Date Extracted : 28-Feb-00 

Inst. ID.: GC TPHC INST. #1 Extraction Method : Shake 

Column Type : RTX-5, 0.32mm ID, 30M Analysis Complete : 28-Feb-OO 

Injection Volume: luL Analyst: D. Costagliola 

lsample 
II I 

Dilution Weight 
I % Solid II (=g) I 

TPHC 

Field ID Result 
Factor (g) 

(mnflrn) 

li203.0-' OQJJl,A 1 ,'Ill 1jjj)l 86.14 - - lll?. ND 
5203,02 2030-B 1.00 15.15 90.34 172 ND 

5203.03 2030-C 1.00 15.16 90.12 172 ND 

5203.04 2030-D 1.00 15.09 86.13 181 ND 

METHOD BLANK TBLK335 1.00 15.00 100.00 157 ND 

ND = Not Detected c-~ MDL= Method Detection Limit 

DanielK.Ighr 
Laboratory Director 
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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. 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 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. Cover page, Tille Page listing Lab Certification#, facility name 
and address, & dale of report submitted 

2. Table of Contents submitted 

3. Summary Sheets listing analytical results for all targeted and non-targeted 
compounds submitted 

4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

Io. Method Detection Limits submitted 
11. 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 
Date iJ ..:!::) o <> 

Laboratory Certification #13461 

✓ 

/ 

✓ ---

'Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables - Non-USEPA/CLP 
Methods for further guidance. 



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. 

cC~-=~ 
Daniel~ hk=----·-/ 
Laboratory Manager 

oouo,22 
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EXECUTIVE SUMMARY 

UST Closure 
 
On March 1, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2031 in the Charles Wood area.  UST No.:  192486-12 was a 550-gallon, 
FRP, No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  
The tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2031-A and 
2031-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-12.  Closure sample 2031-C was collected from a location along the 
UST piping.  A duplicate of sample 2031-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-12 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-12 at Building 2031. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-12 was closed at Building 2031 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on March 1, 2000.  
 
Decommissioning activities for UST No.:  192486-12 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2031 (Megill Circle) is located in the eastern portion of the Charles Wood area of Fort 
Monmouth, as shown on Figure 1 & 2.  UST No.:  192486-12 and associated piping were located 
adjacent to the building, as shown on Figure 3. 
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2031.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.  The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, 
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and Holmdel types.  Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to 
inclusions of Shrewsbury.  Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 

 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On March 1, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2031-A and 2031-B were collected from a total of two (2) locations along the UST 
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bottom of the excavation for the UST No.:  192486-12.  Closure sample 2031-C was collected 
from a location along the UST piping.  A duplicate of sample 2031-A was also collected.   
Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
 

3.1 SOIL SAMPLING RESULTS 
 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on March 1, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on March 1, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-12 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-12. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-12 at Building 2031. 
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TABLE 1 

 
SUMMARY OF LABORATORY ANALYSIS 

FT. MONMOUTH, BUILDING 2031, UST No.:  192486-12 
01 March 2000 

 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2031-A 5215.01 01-Mar-00 SOIL TPH OQA-QAM-25 
2031-B 5215.02 01- Mar-00 SOIL TPH OQA-QAM-25 
2031-C 5215.03 01-Mar-00 SOIL TPH OQA-QAM-25 
2031-D 

Duplicate 
5215.04 01-Mar-00 SOIL TPH OQA-QAM-25 



  

  

 
 
 
 
 
 

 
 

TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2031, UST No.:  192486-12 

01 March 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2031-A 5215.01 NORTH END 6.5-7.0 Soil ND 
2031-B 5215.02 SOUTH END 6.5-7.0 Soil ND 
2031-C 5215.03 PIPING 1.5-2.0 Soil ND 
2031-D 

Duplicate 
5215.04 DUPLICATE-NORTH END 6.5-7.0 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
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APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



DIRECTORATE OF PUBLIC WORKS 
FORT MONMOUTH, NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #: :lo '3 l{f'f-15/ ,,41,'c~/Lc CIA:) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits ew 6~~6 
iih@ i'il.ts ]!:)'tHfli.if □ S Euwtsii.ailf Jhwxoiliiigati 'iii 1avti1il9:ei le.b@ l!l □ 8f!J8 !!lf Chia 
e8MWMss•. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

«t~/ 
Mr. Dinker Desai 
Environmental Engineer 
Directorate of Public Works 



Dl:PARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 07703 - 5101 

REPLY TO 
ATTENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 

------~0J0+2D~t2032.2Q33_,2Q~4.2035,203B+Jl.11d2Q3,___ __________ ~ 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

James Ott, 
Director, Public Works 

Attachments: None 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

0 ld£!~203J 
Field Sample Location Laboratory Matrix Date and Time 

SamoleID# of Collection 
2031-A North End 6.5-7' 5215.01 Soil 0l-Mar-00 15:00 
2031-B South End 6.5-7' 5215.01 Soil 0l-Mar-00 15:20 

2031-C Pioing 1.5-2' 5215.01 Soil 01-Mar-00 15:30 
2031-D Duplicate 5215.01 Soil 0l-Mar-00 15:00 

Trio Blank 5215.01 Methanol 01-Mar-00 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

Date Received 

03/01/00 
03/01/00 
03/01/00 
03/01/00 
03/01/00 

~~3·-~~oc) 

Daniel Wright/Date 
Laboratory Director 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97 . 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 ml acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25ml) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 ml autosampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample is 
---~--a ... , ... ,a.t.ly,...ze""d"-·for-petrolettm"ftydfoearboos--ooveriAg-a-~f--GS-G42~t::ludiAg;:,i:istane.~nd~·· 

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 solid, sample weight and concentration. 

000001. 



TPHC Conformance/Non-conformance Summary Report 

1. 

2. 

3. 

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). 

Indicate 
Yes,No,N/A 

\1e.s 

I\JO 

~ . ----- . -------- - .. --- --·----- -- ---- -~---

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

'5. IR Spectra submitted for standards, blanks and samples. 

6. 

7. 

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 

000002· 
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Fort Monmouth Environmentt.1 I Testing Laboratory 
Bldg. 173, SELFM-PW-EV, Fort Monmouth, NJ 07703 

Tel (732)532-4359 Fax (732)532-6263 EMail:appleby@maill.monmouth. · y,mil Chain of Custody Record 
NJDEP Certification #13461 ' 

I Customer: Dinker Desai I Proj~ No: 

Phone#: X21475 
100004 

Location:.B-'P/. ::Z0.31 {51 ,.,,.7,u_. 
1-1(-)_D_E_RA--( X-)O_M_A_U_S_T_A_ss_e_s-sm_e_n_t_----11 UST# /9J,/8't'-L.:l t?i!) 

I Samplers Name/ Company : Frank AccorsiffVS I Samplel # 

l I I Time Type !bottle Lab SamE_!e LD. Sam.!'_le Location Date 

iA.nalysis Parameters fComments: 
* = Samples Kept <4 Celsius 

• 
0 

f -u - ~ ::r: 0 
<Zl 0 ~ '#. VOA ID Number ~ I Remarks / Preservation Method f-< ;> 

52-rs, 3-L-oo /S"O_OI 5tJ1LI ::Z )' ~ Ix c27 .-e>I /CC 
/S"..WI I l.:Z :,- C,J( tJ I 

t 
)C '\( 

/S"JOI I I 2 
' cir )c X Ir: 0 

/SZJD I 'f I -2. ' tJO 7) ;)( 21: ii<. 

'4f1v)< ,1-Q. 

OVM sn#580U-64455.343 was calibrated with zero air & wt ,?1[ppm lsobutylene read pm. iJtd 3-/-00 r,I (time/date & initial) 

Relinquished by (sign+ure): Date/Time: I Received by (signature): 

Date/Time: I Received by (signature): 

01--------'-----'------'---------'--,--e;=--+-----'--::-"-:-:--'-::-::---:-:--:::--::-=-::--:-----t S: Report Type· UFull, UReduced, ";:,...,;(._2.dard, UScreen/non-certified ks: ~ Dedii;ated Sampling Tools Used -
._. · · 3Lf="' 1/cJ-f/O o ef,o?' ?roo /'f'P< Tf'II, c,w 111~/:ffTT, ,,..,,_,.v. ""''l: 
~ Tumaronodtime:UStandard2wks,URush_Days, APVerbal _Hrs. Allsamoleoo· havebeenGPS? (X)YES ( )NO ( )NA 

print legibly Page_/ of _j_ UST coc.xls10/29/99 



Client: 

Analysis: 

Matrix: 

Inst. ID.: 

Column Type : 

Injection Volume: 

Sample 
I 

5215.01 

5215.02 

5215.03 

5215.04 

METHOD BLANK 

ND= Not Detected 

1• Report of Analysis i 
U.S.Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification # 13461 

U.S.Army Project#: 

DPW. SELFM-PW-EV Location: 

Bldg. 173 UST Reg.#: 

Ft. Monmouth, NJ 07703 

OQA-QAM-025 Date Received : 

Soil Date Extracted : 

GC TPHC INST. #1 Extraction Method : 

RTX-5, 0.32nun ID, 30M Analysis Complete : 

luL Analyst: 

I 
Dilution Weight 

I % Solid II (=) I Field ID 
Factor (g) 

2031-A 1.00 15.34 87.30 175 

2031-B 1.00 15.40 86.25 177 

2031-C 1.00 15.10 89.65 174 

2031-D 1.00 15.42 87.65 174 

TBLK336 1.00 15.00 100.00 157 

5215 

Bldg.2031 

192486-12 

01-Mar-00 

03-Mar-00 

Shake 

06-Mar-00 

D. Costagliola 

TPHC 
Result 

(mrr!L.rr) 

ND 
ND 
ND 
ND 

ND 

MDL= Method Detection Limit i£b 
Laboratory Director 

000004 



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 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. 

1. Cover page, Title Page listing Lab Certification #, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Summary Sheets listing analytical results for all targeted and non-targeted ,., , 
compounds submitted _v __ 

---------~------------------------ ----- -----
4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

10. Method Detection Limits submitted 
11. 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 
Date .3.Jj__J 00 

Laboratory Certification #13461 

,_,/" ---
✓ 

V 

V 

'Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables - Non-US EPA/CLP 
Methods for further guidance. 

PLEASE SIGN 
·_ &DATE 



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. 

~ 
DanielK.~ 
Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On March 2, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2032 in the Charles Wood area.  UST No.:  192486-13 was a 550-gallon, 
FRP, No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  
The tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2032-A and 
2032-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-13.  Closure sample 2032-C was collected from a location along the 
UST piping.  A duplicate of sample 2032-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-13 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-13 at Building 2032. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-13 was closed at Building 2032 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on March 2, 2000.  
 
Decommissioning activities for UST No.:  192486-13 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2032 (Megill Circle) is located in the Charles Wood area of Fort Monmouth, as shown 
on Figure 1 & 2.  UST No.:  192486-13 and associated piping were located adjacent to the 
building, as shown on Figure 3.  
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2032.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   



  

3 

The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 



  

4 

 
Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On March 2, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2032-A and 2032-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-13.  Closure sample 2032-C was collected 
from a location along the UST piping.  A duplicate of sample 2032-A was also collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
 

3.1 SOIL SAMPLING RESULTS 
 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on March 2, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on March 2, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-13 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-13. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-13 at Building 2032. 
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TABLE 1 
 

SUMMARY OF LABORATORY ANALYSIS 
FT. MONMOUTH, BUILDING 2032, UST No.:  192486-13 

02 March 2000 
 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2032-A 5216.01 02-Mar-00 SOIL TPH OQA-QAM-25 
2032-B 5216.02 02-Mar-00 SOIL TPH OQA-QAM-25 
2032-C 5216.03 02-Mar-00 SOIL TPH OQA-QAM-25 
2032-D 

Duplicate 
5216.04 02-Mar-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2032, UST No.:  192486-13 

02 March 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2032-A 5216.01 EAST END 7.0-7.5 Soil ND 
2032-B 5216.02 WEST END 7.0-7.5 Soil ND 
2032-C 5216.03 PIPING 2.0-2.5 Soil ND 
2032-D 

Duplicate 
5216.04 DUPLICATE-EAST END 7.0-7.5 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
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CERTIFICATIONS 
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APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



( 

DIRECTORATE OF PUBLIC WORKS 
FORT MONMOUTH, NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #: JOJ;J (js-1-17 /11t::-'71L L C;,e) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits ~F 6fi~6 
tj!o fiilitiB '.PO~•:izifiUi fu£tii!:!or :izwzoiltj3atisna 012:liifiild:'i:@ 1eft8 l!lae~@ @f @his 
a811l!!t! i !II!. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

Mr~ Deaai 
Environmental Engineer 
Directorate of Public Works 



01:PARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 07703 - 5101 

REPLY TO 
ATTENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 

~-~·. 
'ii.11r 3 1 ~'f/J 

USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 
2030, 2031, 2032, 2033, 2034, 2035, 2036, and 2037 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

rJ%{l)J)-. 
James Ott, 
Director, Public Works 

Attachments: None 



  

  

APPENDIX C 
 

PHOTO DOCUMENTATION 
 

(NOT AVAILABLE)



  

  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX D 
 

SOIL ANALYTICAL DATA PACKAGE 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

------·- IV, -~- ----- ------ -·-·--- -~· ---~-

Field Sample Location Laboratory · Matrix Date and Time 
SamoleID# of Collection 

2032-A East End 7-7.5' 5216.01 Soil 02-Mar-OO 09:30 

2032-B West End 7-7.5' 5216.01 Soil 02-Mar-OO 09:40 

2032-C Pioine: 2-2.5' 5216.01 Soil 02-Mar-OO 09:50 

2032-D Duplicate 5216.01 Soil 02-Mar-OO 09:30 

Trip Blank 5216.01 Methanol 02-Mar-OO 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

--~·-- -----·-- --- ----··-·-

Date Received 

03/02/00 
03/02/00 
03/02/00 
03/02/00 
03/02/00 

~~3--~-oa 
Danie!Wri~ 
Laboratory Director 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 ml acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25ml) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 ml autosampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample is 
- --------- -~~ - -anatyzecrror-petroteumilydr ocar t,om, c;over i11g a-rang~es-B-42-inelttdlflg--pristaneaoo - -~---------

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 solid, sample weight and concentration. 

000001· 



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 
if GC fingerprinting was conducted. 

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

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

~~ Laboratory Mfillagfil Date 

Indicate 
Yes,No,N/A 

¥ 
Do 

000002 
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Fort Monmouth Environme~tal Testing Laboratory 
I 

Bldg. 173, SELFM-PW-EV, Fort Monmouth, NJ 07703 i 

Tel (732)532-4359 Fax (732)532-6263 EMail:appleby@maill.monmoutI,.army.mil 
,I 

Chain of Custody Record 
NJDEP Certification #13461 [ 

Customer: Dinker Desai Project No: 100004 1 Analysis Parameters Comments: 

Phone#: X21475 Location:,ffe.P(. ,20 3:,. r_4_s-..4-7,.,13,t i;iiJi -Jf *=Samples Kept <4 Celsius 
1.Z1 ~.,. A 

( )DERA ( X )OMA UST Assessment UST# /f/. '$6- /$ ::] ~ 
# u a t 

gjl 

] 
Samplers Name/ Company : Frank Accorsi/TVS Sample S:: ~.• 0 I . I 

Type bottle E--i ;,t ;>- VOA ID Number Lab Sample lD. l Sample Location Date Time ~ I Remarks / Preservation Method 

,::_--, 11 _ ( I· .s-,1 rr 1:-,.,,, 
VO' f\,.P , 0 :20SJ:-A,. ·7 - 7, r- ,,_._ 

{) /) , ,., ,. w t:Jr 1:'vii 
~ .r~3.2-v 7 •- ., r Pr" 

{) I '? ,. ";J i1'1.Vt 
-:? Jo ;1-... :z. - .1., ,Pr 

{).,J- IJ031-0. 1Ju/t1e1..-,r 
- ()5'" ITT'JI 6Ll}IV~ 

3-J-oo Of/,lo 

o9f0 
orsu 
o'!Jo .- 1-: 

.5~ei1t.-111 'f. i lil r l.6J1 o I llf 
21,xi~lflGJJ 0 

2 I ,,._ I x! I y: I t.J4- 0 
:2- 1 ·"l< I ~ I 'fC I G.J.r C) 

M; I I I. I 11 k l 636 
, 

OVM sn#SS0U-64455.343 was calibrated with zero air & w/ .uf ppm lsobutylene re~d ~ ppm. /go J--/;Q'O P1' /time/date & initial) 

Re~~ 1:i7t°Ou ~UP~AlLI IRelinqulshedbytgnanue): 
Dlime: I Received by (signature): 

Relinquished by (signanue): I Dalime: I iJ.,ei:ved by (sign~e): I Relinquished by Tgnanue): Dalime: I Received by (signanue): 

Report Type: UFull, UReduced, ~. Standard, f-). Screen/ non-certified 

Turnaround time: LJStandard 2 wks,.AlRush _l__ Days, UASAP Verbal 

print legibly 

Hrs. 

Remar"' [ Dedicated Sampling Tools Used vtJ·ttd ·~ µ ~ ? 1001 //P-< ~IQ ov'7 r/tlffe'o/7; ,.,,,.,.. . .f/,.,;;-
AII ~ample•points have b<= GPS? (>¢YES ( ) NO ( ) NA 

Page_{ ~f -f- USTcoc.xls10/29/99 



Client: 

Analysis: 

Matrix: 

Inst. ID.: 

Column Type : 

Injection Volume: 

lsample 
11 

5216.01 
5216.02 
5216.03 

5216.04 

METHOD BLANK 

ND = Not Detected 

1 Report of Analysis ( 
U.S.Army, Fort Monmouth Environmental Labo,dtory 

NJDEP Certification # 13461 

U.S.Army Project#: 

DPW. SELFM-PW-EV Location: 

Bldg. 173 UST Reg.#: 

Ft. Monmouth, NJ 07703 

OQA-QAM-025 Date Received : 

Soil Date Extracted : 

GC TPHC INST. #1 Extraction Method : 

RTX-5, 0.32mm ID, 30M Analysis Complete : 

luL Analyst: 

I 
Dilution Weight 

I % Solid II (=g) I Field ID 
Factor (g) 

2032-A 1.00 15.18 91.78 169 
2032-B 1.00 15.04 87.27 179 
2032-C 1.00 . 15.12 88.41 176 
2032-D 1.00 15.20 91.78 168 

TBLK336 1.00 15.00 100.00 157 

5216 

Bldg.2032 

192486-13 

02-Mar-00 

03-Mar-00 

Shake 

06-Mar-00 

D. Costagliola 

TPHC 
Result 
(m«n,«\ 

ND 
ND 
ND 
ND 

ND 

MDL= Method Detection Limit ~--
( -_..-,--~__, 

Laboratory Director 
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LABORATORY DELIVERABLES CHECKLIST AND NON-CONFORMANCE SUMMARY 

THIS FORM MUST BE COMPLETED BY THE LABORATORY OR ENVIRONMENTAL CONSUL TANT 
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 Sile 
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 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 quantitatlon 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. Cover page, Title Page listing Lab Certification#, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Summary Sheets listing analytical results for all targeted and non-targeted 
compounds submitted 

4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

~ 

,_..,,,--

10. Method Detection Limits submitted .,,.--
I I. Lab certified by NJDEP for parameters of appropriate category 

of parameters or a member of the USEPA CLP ___ ...L...-

Laboratory Manager or Environmental Consultant's Signature ~-----

Date 'S. J.:!._JC?o ~ 
Laboratory Certification #13461 

'Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables - Non-USEPNCLP 
Methods for further guidance. 



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. 

Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On March 17, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2033 in Charles Wood area.  UST No.:  192486-14 was a 550-gallon, FRP, 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2033-A and 
2033-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-14.  Closure sample 2033-C was collected from a location along the 
UST piping.  A duplicate of sample 2033-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-14 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-14 at Building 2033. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-14 was closed at Building 2033 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No.2 fuel oil for residential use.  It was removed on March 17, 2000.  
 
Decommissioning activities for UST No.:  192486-14 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2033 (Megill Circle) is located in the Charles Wood area of Fort Monmouth, as shown 
on Figure 1 & 2.  UST No.:  192486-14 and associated piping were located adjacent to the 
building, as shown on Figure 3.   
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2033.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On March 17, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2033-A and 2033-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-14.  Closure sample 2033-C was collected 
from a location along the UST piping.  A duplicate of sample 2033-A was also collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
3.1 SOIL SAMPLING RESULTS 

 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on March 17, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on March 17, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-14 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-14. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-14 at Building 2033. 
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A figure for Building 2033 was not found; however the 
tank and sample locations were likely similar to  
Building 2032, shown below.
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TABLE 1 
 

SUMMARY OF LABORATORY ANALYSIS 
FT. MONMOUTH, BUILDING 2033, UST No.:  192486-14 

17 March 2000 
 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2033-A 5258.01 17-Mar-00 SOIL TPH OQA-QAM-25 
2033-B 5258.02 17-Mar-00 SOIL TPH OQA-QAM-25 
2033-C 5258.03 17-Mar-00 SOIL TPH OQA-QAM-25 
2033-D 5258.04 17-Mar-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2033, UST No.:  192486-14 

17March 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2033-A 5258.01 EAST END 6.5-7.0 Soil ND 
2033-B 5258.02 WEST END 6.5-7.0 Soil ND 
2033-C 5258.03 PIPING 2.0-2.5 Soil ND 
2033-D 

Duplicate 
5258.04 DUPLICATE-EAST END 6.5-7.0 SOIL ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
 
 
 
 
 
 
 
 
 
 

 

-



  

  

APPENDIX A 
 

CERTIFICATIONS 
 

(NOT AVAILABLE)



  

  

APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



DIRECTORATE 
FORT MONMOUTH, 

OF PUBLIC WORKS 
NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #: JtJ3] (4 / i f J 1'1F7ILL C t,fC L. E) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits 8• ~nm~ 
'-iii. iiiillii. Ei~i:.os iu.oiiiilsr :imwrgatih3•ti OR g11"-i1d.li:8 "-he l!!B@~s s:: 'e:L · s 
e1n-•s ■ -. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

Mr. Dinker Desai 
Environmental Engineer 
Directorate of Public Works 

' I 



Dl:PARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 07703 - 5101 

REPLY TO 
A'"TENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 
2030, 2031, 2032, 2033, 2034, 2035,2036, and 2037 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

11-1c{])JJ-
James Ott, 
Director, Public Works 

Attachments: None 



  

  

APPENDIX C 
 

PHOTO DOCUMENTATION 
 

(NOT AVAILABLE)



  

  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX D 
 

SOIL ANALYTICAL DATA PACKAGE 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO#100004 

--·- "-----·----·- Bid .20~3- ·----- .. ----. -------- ----·---

Field Sample Location Laboratory Matrix Date and Time 
Sam le ID# of Collection 

2033-AEast End 6.5-7' 5258.01 Soil 17-Mar-00 10:20 
2033-B West End 6.5-7' 5258.02 Soil 17-Mar-00 10:40 

2033-C Pi in 2-2.5" 5258.03 Soil 17-Mar-00 10:50 
5258.04 Soil 17-Mar-00 10:20 
5258.05 Methanol 17-Mar-00 

ANALYSIS: 
FORT MONMOUI'H ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

Date Received 

03/17/00 
03/17/00 
03/17/00 
03/17/00 
03/17/00 

~--~ · · · 5 ·-Z '-(-oo 

anfewrig~ -
Laboratory Director 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams ( 15g)(wet weight) of a soil sample is added to a 125 ml acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25ml) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 ml autosampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample is 
----- - - ~------ ~~~a,..,1a"'~"'yZ"'ed~--forpetroletffll-hy(ifeearboos-coveFing a-r-anse-~-G8--C42-illcluding.pnstaneano 

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 solid, sample weight and concentration. 

00000'.L 



TPHC Conformance/Non-conformance Summary Report 

l. 

2. 

3. 

4. 

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 
if GC fingerprinting was conducted. 

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

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

"3 .. 2. '-I -- c.J c> 

Date 

Indicate 
Yes, No, NIA 

~ 

-10,...._ 
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Fort Monmouth Environmenj' I Testing Laboratory 
,Bldg. 173, SELFM-PW-EV, Fort Monmouth, NJ 07703 

Tel (732)532-4359 Fax (732)532-6263 EMail:appleby@maill.monmouth. i, y.mil Chain of Custody Record 
NJDEP Certification #13461 

Customer: Dinker Desai Project No: 100004 

Location:GLP,{. ;)O 33(1lf4 J Phone#: X21475 
I r., • ,~ysis Parameters 

I 
I Comments: 
* = Samples Kept <4 Celsius 

1-----------------, f'Ae'{/t,(.. 
( )DERA (X)OMA USTAssessment UST#/Cj,1,ff{• • c,~ct..E 

Samplers Name/ Company : Frank AccorsiffVS Sample # 

Lab Sam le LD. Date Time 

s; 3- 7-00 / 0). 0 .SOIL l. 

• I I llV-l: I I I 2 
1 ;;eh~, t 11~0 l !Q.11 

VOA ID Number 
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(!9 

t) 

OVM sn#580U-64455.343 was calibrated with zero air & w/ ;Mfppm lsobutylene read 2.ifc ppm. 'fpa l-rJ-dc (time/date & initial) 

Date/fime: Relinquished by (signa*e): Dateffime: I Received by (signature): 

-t7-&0J/,2DD 

Relinquished by (signature): Date/fime: Relinquished by (signatjrre ): Date/Time: I Received by (signature): 

.eport Type: UFull, )29Reduced, Standard, UScreen / non-certified. Remarksr I_ Dedicated Sampling Tools Used 
. . l/Ot/0 ofJ .fJio?(OC'JO /,P,-117/1, IJiJV'fr/ff.k?tr "'1/.''-',d/lJI:' 

C: TumaroundtJine:UStandard2wks, Rush_j_Days, UASAPVerbal _Hrs. Allsampleooin havebeenGPS? YES ( )NO ( )NA 

print legibly Page f of / -·-- UST coc.xis10129/99 



I Report of Analysis I 
U.S.Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification # 13461 

Client: U.S.Army Project#: 5258 

DPW. SELFM-PW-EV Location: Bldg.2033 

Bldg. 173 UST Reg.#: 192486-14 

Ft. Monmouth, NJ 07703 

Analysis: OQA-QAM-025 Date Received : 17-Mar-00 

Matrix: Soil Date Extracted : 21-Mar-00 

Inst. ID.: GC TPHC INST. #1 Extraction Method : Shake 

Column Type : RTX-5, 0.32mm ID, 30M Analysis Complete : 21-Mar-00 

Injection Volume: luL Analyst: B.Patel 

lsample 
II I 

Dilution Weight B~ TPHC 

Field ID Result 
Factor (g) (mg/kg) (m ..... nca) 

5258.01 2033-A 1.00 15.25 91.62 168 ND 
-- ---•--~- -

5258.02 2033-B 1.00 15.31 91.59 168 ND 

5258.03 2033-C 1.00 15.35 87.84 174 ND 

5258.04 2033-D 1.00 15.10 90.70 172 ND 

METHOD BLANK TBLK351 1.00 15.00 100.00 157 ND 
ND = Not Detected 

MDL= Method Detection Limit 

OUD 00<.: 



LABORATORY DELIVERABLES CHECKLIST AND NON-CONFORMANCE SUMMARY 

THIS FORM MUST BE COMPLETED BY THE LABORATORY OR ENVIRONMENTAL CONSUL TANT 
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 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. Cover page, Title Page listing Lab Certification#, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Summary Sheets listing analytical results for all targeted and non-targeted 
compounds submitted 

4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection . 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

10. Method Detection Limits submitted 
11. Lab certified by NJDEP for parameters of appropriate category 

of parameters or a member of the USEPA CLP 

./ 
0 

Laboratory Manager or Environmental Consultant's Signature ;,,~••"···· . 
Date~ /£if oo __ 

Laboratory Certification #13461 

'Refer to NJAC 7:26E • Appendix A, Section IV· Reduced Data Deliverables · Non-USEPA/CLP 
Methods for further guidance. 



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 pE;!nalties for purposefully submitting falsified 
information, including the possibility of a fine and imprisonment. 

c_~o=,~=-,,..:,.~"'-,-~ri""gljt---·~-
Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On March 20, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2034 in Charles Wood area.  UST No.:  192486-15 was a 550-gallon, FRP, 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2034-A and 
2034-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-15.  Closure sample 2034-C was collected from a location along the 
UST piping.  A duplicate of sample 2034-A was also collected.  All samples were analyzed for 
total petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-15 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-15 at Building 2034. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-15 was closed at Building 2034 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on March 20, 2000.  
 
Decommissioning activities for UST No.:  192486-15 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2034 (Megill Circle) is located in the Charles Wood area of Fort Monmouth, as shown 
on Figure 1 & 2.  UST No.:  192486-15 and associated piping were located adjacent to the 
building, as shown on Figure 3. 
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2034.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
 
 
 



  

7 

2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On March 20, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2034-A and 2034-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-15.  Closure sample 2034-C was collected 
from a location along the UST piping.  A duplicate of sample 2034-A was also collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 

 
 

3.0 CONCLUSIONS AND RECOMMENDATIONS 
 

3.1 SOIL SAMPLING RESULTS 
 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on March 20, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on March 20, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation of 
UST No.:  192486-15 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-15. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-15 at Building 2034. 
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TABLE 1 

 
SUMMARY OF LABORATORY ANALYSIS 

FT. MONMOUTH, BUILDING 2034, UST No.:  192486-15 
20 March 2000 

 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2034-A 5266.01 20-Mar-00 SOIL TPH OQA-QAM-25 
2034-B 5266.02 20-Mar-00 SOIL TPH OQA-QAM-25 
2034-C 5266.03 20-Mar-00 SOIL TPH OQA-QAM-25 
2034-D 5266.04 20-Mar-00 SOIL TPH OQA-QAM-25 



  

  

 
 
 
 
 
 

 
 

TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2034, UST No.:  192486-15 

20 March 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2034-A 5266.01 SOUTH END 6.5-7.0 Soil ND 
2034-B 5266.02 NORTH END 6.5-7.0 Soil ND 
2034-C 5266.03 PIPING 2.0-2.5 Soil ND 
2034-D 

Duplicate 
5266.04 DUPLICATE-SOUTH 

END 
6.5-7.0 SOIL ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
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APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



DIRECTORATE 
FORT MONMOUTH, 

OF PUBLIC WORKS 
NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #: JtJ3] (4 / i f J 1'1F7ILL C t,fC L. E) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits 8• ~nm~ 
'-iii. iiiillii. Ei~i:.os iu.oiiiilsr :imwrgatih3•ti OR g11"-i1d.li:8 "-he l!!B@~s s:: 'e:L · s 
e1n-•s ■ -. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

Mr. Dinker Desai 
Environmental Engineer 
Directorate of Public Works 

' I 



Dl:PARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 07703 - 5101 

REPLY TO 
A'"TENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 
2030, 2031, 2032, 2033, 2034, 2035,2036, and 2037 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

11-1c{])JJ-
James Ott, 
Director, Public Works 

Attachments: None 
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PHOTO DOCUMENTATION 
 

(NOT AVAILABLE)
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SOIL ANALYTICAL DATA PACKAGE 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO#100004 

Field Sample Location Laboratory Matrix Date and Time 
Sam leID# of Collection 

2034-A South End 6.5-7' 5266.01 Soil 20-Mar-00 13:40 
2034-B North End 6.5-7' 5266.02 Soil 20-Mar-00 13:50 

5266.03 Soil 20-Mar-00 14:10 
5266.04 Soil 20-Mar-00 13:40 
5266.05 Methanol 20-Mar-00 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

Date Received 

~~:..::5_··<.'is•~­
Daniel Wright/Date 
Laboratory Director 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (15g)(wet weight)'of a soil sample is added to a 125 ml acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25ml) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 ml autosampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample is 
analyzed fofpeffoleumnycrrocatbons~coverirrgTiangeeofCS=el!Zinduding1)ristarreanr1-~~~~~. ~~~~~~~~-

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 solid, sample weight and concentration. 

00000.1 



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 
if GC fingerprinting was conducted. 

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

Additional comments: _______________ _ 

£~--~) 
Laboratory Mana~ 

·3--'Z-"if ·oa 
Date 

Indicate 
Yes, No, NIA 

Y'. 
~ 

__y_ 

y 
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Customer: Dinker Desai Project No: 100004 Alnalysis Parameters Comments: 

Phone#: X21475 Location:8Lf)i. 2034 ~ 7t-- * = Samples Kept <4 Celsius 

( )DERA ( X )OMA UST Assessment UST# /f{)..tff(-/5' 
~ 

~ I 

~ 
+ ! Samplers Name/ Company : Frank AccorsiffVS Sample # 

~ ,;r, 

Lab Sample 1D. Sample Location Date Time Type bottl•• #- VOA ID Number ~ Remarks / Preservation Method 

5__, .. :JJ , IA. bf ,031 A f~..rm-~ • ~,_;--7 FT J-J.ip-dl 1.;-4-0 ;;{I))'- ). ){ 2<- :k /065 0 JC:.C .-

03 JJJJ ,f.-B NH.c-f7+ t:..,.,,.P • . .:s·-? Fr l 3>1' )._ X1 ~ 
... :!~ /Ot~ 0 
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OVM sn#580U-64455.343 was calibrated with zero air & w/ ::Zhopm lsobutylene read ~.if.> ppm. L:2. l_{) 1_-,µ..,;o (time/date & initial) 

/ ~i11r)= JjJ, 
Relinquished by (signa~): Rel~(signature): Date/Iilne: Receiv Date/Time: Received by (signature): 

4;j,,1>•-· J-.llf-¢1 I_/J"(!) • 1J,1A ! I ~ . ,.., 

iJ'1ved by (sign~/u 
. . 

Relinquished by (si+): Relinquished by (signature): Date/fime: ): Dateffime: Received by (signature): 

0 I I 0 
. 

.j 

0 :~ 

. 

Remarif: '! Dedi?fled S"lin' To~s ~d . -C Report Type: UFull, (l9Reduced, Standard, uscreen / non-certified vo µo q..µn> 1~000 ,,. "' , o If/ M , ,,.,.,;J. aNt 
0 Turnaround time: UStandard 2 wks, Rush _a,__ Days, UASAP Verbal Hrs. All sample no:..,, have been G S? <'-WES ( ) NO ( ) NA 
CJ 

print legibly Page _j_ of _J_ USTcoc.xls10129/99 
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Report of Analysis 
u.s, ,ny, Fort Monmouth Environmental La~ ,tory 

NJDEP Certification # 13461 

Client: U.S.Anny Project#: 5266 

DPW. SELFM-PW-EV Location: Bldg.2034 

Bldg. 173 UST Reg,#: 

Ft. Monmouth, NJ 07703 

Analysis: OQA-QAM-025 Date Received : 20-Mar-00 

Matrix: Soil Date Extracted : 21-Mar-00 

Inst. ID.: GC TPHC INST. #1 Extraction Method : Shake 

Column Type: RTX-5, 0.32mm ID, 30M Analysis Complete : 23-Mar-00 

Injection Volume: luL Aoalyst: B.Patel 

!sample II I 
Dilution Weight 

I % Solid II (=g) I 
TPHC 

Field ID Result 
Factor (g) (m _n -" 

5266.01 2034-A 1.00 15.26 90.76 170 ND 
. 

. !1266:u~ 4-""n ..:--.60- .. ---15. 46-- ··• --- ---=89\-2- --· 
5266.03 2034-C 1.00 15.43 82.04 186 ND 

5266.04 2034-D 1.00 15.20 88.60 175 ND. 
. 

METHOD BLANK TBLK352 1.00 15.00 100.00 157 ND 

ND = Not Detected 

MDL= Method Detection Limit 
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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. 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 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. 

1. Cover page, Tille Page listing Lab Certification #, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Summary Sheets listing analytical results for all targeted and non-targeted 

v 
v 

-~~-~~C<lffijl8tlflffll·Sttbmitt ----~--

4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

IO. Method Detection Limits submitted 
11. 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 
Date :J_;-z'-t!_:::__O 

Laboratory Certification #13461 

V 

V ---

,,,..--

'Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables • Non-USEPA/CLP 
Methods for further guidance. 

000023 



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. 

Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On March 21, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2035 in Charles Wood area.  UST No.:  192486-16 was a 550-gallon, FRP, 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2035-A and 
2035-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-16.  Closure sample 2035-C was collected from a location along the 
UST piping.  A duplicate of sample 2035-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-16 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-16 at Building 2035. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-16 was closed at Building 2035 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on March 21, 2000.  
 
Decommissioning activities for UST No.:  192486-16 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2035 (40 & 42 Megill Circle) is located in the Charles Wood area of Fort Monmouth, as 
shown on Figure 1 & 2.  UST No.:  192486-16 and associated piping were located adjacent to the 
building, as shown on Figure 3. 
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2035.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 



  

4 

 
Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On March 21, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2035-A and 2035-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-16.  Closure sample 2035-C was collected 
from a location along the UST piping.  A duplicate of sample 2035-A was collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 

 
 

3.0 CONCLUSIONS AND RECOMMENDATIONS 
 

3.1 SOIL SAMPLING RESULTS 
 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on March 21, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on March 21, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-16 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-16. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-16 at Building 2035. 
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TABLE 1 

 
SUMMARY OF LABORATORY ANALYSIS 

FT. MONMOUTH, BUILDING 2035, UST No.:  192486-16 
21 March 2000 

 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2035-A 5267.01 21-Mar-00 SOIL TPH OQA-QAM-25 
2035-B 5267.02 21-Mar-00 SOIL TPH OQA-QAM-25 
2035-C 5267.03 21-Mar-00 SOIL TPH OQA-QAM-25 
2035-D 

Duplicate 
5267.04 21-Mar-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2035, UST No.:  192486-16 

21 March 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2035-A 5267.01 WEST END 6.5-7.0 Soil ND 
2035-B 5267.02 EAST END 6.5-7.0 Soil ND 
2035-C 5267.03 PIPING 2.0-2.5 Soil ND 
2035-D 

Duplicate 
5267.04 DUPLICATE-WEST END 6.5-7.0 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
 
 
 
 
 
 
 
 
 
 

 

-



  

  

APPENDIX A 
 

CERTIFICATIONS 
 

(NOT AVAILABLE)



  

  

APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



DIRECTORATE 
FORT MONMOUTH, 

OF PUBLIC WORKS 
NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #: JtJ3] (4 / i f J 1'1F7ILL C t,fC L. E) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits 8• ~nm~ 
'-iii. iiiillii. Ei~i:.os iu.oiiiilsr :imwrgatih3•ti OR g11"-i1d.li:8 "-he l!!B@~s s:: 'e:L · s 
e1n-•s ■ -. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

Mr. Dinker Desai 
Environmental Engineer 
Directorate of Public Works 

' I 



Dl:PARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 07703 - 5101 

REPLY TO 
A'"TENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 
2030, 2031, 2032, 2033, 2034, 2035,2036, and 2037 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

11-1c{])JJ-
James Ott, 
Director, Public Works 

Attachments: None 



  

  

APPENDIX C 
 

PHOTO DOCUMENTATION 
 

(NOT AVAILABLE)



  

  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX D 
 

SOIL ANALYTICAL DATA PACKAGE 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO#100004 

Field Sample Location Laboratory 
Sam leID# 

2035-A West End 6.5-7' 5267.01 
2035-B East End 6.5-7' 5267.02 

5267.03 
5267.04 
5267.05 

Matrix 

Soil 
Soil 
Soil 
Soil 

Methanol 

ANALYSIS: 

Date and Time 
of Collection 

21-Mar-00 11:00 
21-Mar-00 11:40 
21-Mar-00 11:20 
21-Mar-00 11:00 

21-Mar-00 

FORT MONMOUTH ENVIRONMENTAL LAB 
TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

Date Received 

03/21/00 
03/21/00 
03/21/00 
03/21/00 
03/21/00 

~ '3-7.,/ 60 

Laboratory Director 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97 . 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 mL acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five mllliliters(25mL) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 mL autosampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample is 
~~~~~~~,1;1n~l~ed forQetroleurnhydrocarbonscoveringa.range of.C8-~~2includingpris.c:t=an_e~a~nd~~~-~ 

phytane. Total Petroleum Hydrocarbon concentration is determined.6yTnTegraling 
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 solid, sample weight and concentration. 

000001 



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 
if GC fingerprinting was conducted. 

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

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

, ,_z.,,.-·--"c 

Date 

Indicate 
Yes, No, NIA 

~ 

000002 



Fort Monmouth Environmental Testing Laboratory 
'ii Bldg. 173, SELFM-PW-EV, Fort Monmouth, NJ 07703 

Tel (732)532-4359 Fax (732)532-6263 EMail:appleby@maill.monmouth.arm~.mil 
' 

Chain of Custody Record 
NJDEP Certification #13461 

Customer: Charles Appleby Project No: /oooo~S-0008 Ans' ysis Parameters Comments: 

Phone#: X26224 Location: 8~ (. :2 O .J 5" 
( )DERA ( X )OMA UST Assessment UST# 11,2~~ LC 

Samplers Name/ Company : Frank AccorsiffVS Samp!, 

Sample Location Date Time _ Type 

# 

Iv:, 1-.[ * = Samples Kept <4 Celsius 
I 

9 ~ 
cl j 
~ a ---·--­;,>:: >, 

f 
~ Remarks I Preservation Method 

1J lf(!')Jt. () /CF 
0 

0 0 

/IQO 3 0 
...._ rt .,,. 

OVM sn#580U-6'4455.343 was calibrated with zero air & w/ 11f'ppm lsobutylene read .;2f-r:oom. /2 7o J -,LIP --tliJ '.(tiffieidate & initial) 

,): I Relinquished by (signatur~: I Date/Time: l Received by (signature): 

Ut.b 
:linquished by (signature): Relinquished by (signatur,l): Date/Time: I Received by (signature): 

,rt Type: UFull, UReduced, ~tandard, UScreen / non-certified · Remarks·'' J_,,,, Dedicated SlAApling Tools Used 

" Days, UASAP Vernal Hrs. 
.. vo +10 t1rJ ~ 71 :> t0&0 tlM Tf#'1 o,,v 1M,t/-n-7'7;'M1v-1 .,, 

1All sample points hitve been OPS? i:xfrEs ( ) NO ( ) NA 

print legibly ' Page --1- of __J_ USTcoc.xls8/18/99 



Client: 

Analysis: 

Matrix: 

Inst. ID.: 

Column Type : 

Injection Volume: 

!sample 
II 

5267.01 
52ll'T:u..:; 

5267.03 
5267.04 

-· 

METHOD BLANK 

ND = Not Detected 

. Report of Analysis 
U.S .... my, Fort Monmouth Environmental La~ ,tory 

NJDEP Certification # 13461 

U.S.Anny Project#: 5267 

DPW. SELFM-PW-EV Location: Bldg.2035 

Bldg. 173 UST Reg.#: 192486-16 

Ft. Monmouth, NJ 07703 

OQA-QAM-025 Date Received~ 21-Mar-00 

Soil Date Extracted : 22-Mar-00 

GC TPHC INST. #1 Extraction Method : Shake 

RTX-5, 0.32mm ID, 30M Analysis Complete : 23-Mar-00 

luL Analyst: B.Patel 

Field ID I 
Dilution Weight B§CEJ Factor (g) (mg/kg) !,"suit 

2035-A 1.00 15.01 90.01 174 ND 
--··20m,,ir -~-~ -- LOO 15.IJ7 90.12 173 ND 

2035-C 1.00 15.00 87.65 179 ND 
2035-D 1.00 15.27 9-0.57. 170 ND 

TBLK353 1.00 15.00 100.00 157 ND 

MDL= Method Detection Limit 
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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. 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 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. Cover page, Title Page listing Lab Certification #, facility name 
and address, & date of report submitted 

2. Table of Contents submitted v 

3. Summary Sheets listing analytical results for all targeted and non-targeted V 
compounds submitted 

4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample co.llection 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

IO. Method Detection Limits submitted 
I I. Lab certified by NJDEP for parameters of appropriate category 

of parameters or a member of the USEPA CLP 

V 

V 

V 

V 

V 

Laboratory Manager or Environmental Consultant's Signature---"~'------=-~-=~-
Date 3..JJ::'i! Do ~ 
Laboratory Certification #13461 

'Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables - Non-USEPNCLP 
Methods for further guidance. 
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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. 

Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On March 22, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2036 in Charles Wood area.  UST No.:  192486-17 was a 550-gallon, FRP, 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2036-A and 
2036-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-17.  Closure sample 2036-C was collected from a location along the 
UST piping.  A duplicate of sample 2036-A was also collected.  All samples were analyzed for 
total petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-17 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-17 at Building 2036. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-17 was closed at Building 2036 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on March 22, 2000.  
 
Decommissioning activities for UST No.:  192486-17 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2036 (44 & 46 Megill Circle) is located in the Charles Wood area of Fort Monmouth, as 
shown on Figure 1 & 2.  UST No.:  192486-17 and associated piping were located adjacent to the 
building, as shown on Figure 3.   
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2036.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On March 22, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2036-A and 2036-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-17.  Closure sample 2036-C was collected 
from a location along the UST piping.  A duplicate of sample 2036-A was collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 

 
 
 

3.0 CONCLUSIONS AND RECOMMENDATIONS 
 

3.1 SOIL SAMPLING RESULTS 
 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on March 22, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on March 22, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-17 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-17. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-17 at Building 2036. 
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TABLE 1 

 
SUMMARY OF LABORATORY ANALYSIS 

FT. MONMOUTH, BUILDING 2036, UST No.:  192486-17 
22 March 2000 

 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2036-A 5271.01 22-Mar-00 SOIL TPH OQA-QAM-25 
2036-B 5271.02 22-Mar-00 SOIL TPH OQA-QAM-25 
2036-C 5271.03 22-Mar-00 SOIL TPH OQA-QAM-25 
2036-D 5217.04 22-Mar-00 SOIL TPH OQA-QAM-25 



  

15 

 
 
 
 
 
 

 
 

TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2036, UST No.:  192486-17 

22 March 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2036-A 5271.01 WEST END 6.5-7.0 Soil ND 
2036-B 5271.02 EAST END 6.5-7.0 Soil ND 
2036-C 5271.03 PIPING 1.5-2.0 Soil ND 
2036-D 5271.04 DUPLICATE-WEST END 6.5-7.0 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
 
 
 
 
 
 
 
 
 
 

 

-
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CERTIFICATIONS 
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APPENDIX B 

 
UST DISPOSAL CERTIFICATE 



DIRECTORATE 
FORT MONMOUTH, 

OF PUBLIC WORKS 
NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #: JtJ3] (4 / i f J 1'1F7ILL C t,fC L. E) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits 8• ~nm~ 
'-iii. iiiillii. Ei~i:.os iu.oiiiilsr :imwrgatih3•ti OR g11"-i1d.li:8 "-he l!!B@~s s:: 'e:L · s 
e1n-•s ■ -. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

Mr. Dinker Desai 
Environmental Engineer 
Directorate of Public Works 

' I 



Dl:PARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 07703 - 5101 

REPLY TO 
A'"TENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 
2030, 2031, 2032, 2033, 2034, 2035,2036, and 2037 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

11-1c{])JJ-
James Ott, 
Director, Public Works 

Attachments: None 
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PHOTO DOCUMENTATION 
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SOIL ANALYTICAL DATA PACKAGE 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO#100004 

--- ---------------- -------- ----- ----- --- ------- - j'J~- --Bid 2036 ------ -- ----- --------- --··---- --- - - ---- - -- -------- ------------- -----

Field Sample Location Laboratory Matrix Date and Time Date Received 
SamoleID# of Collection 

2036-A West End 6.5-7' 5271.01 Soil 22-Mar-00 11:00 03/22/00 

2036-B East End 6.5-7' 5271.02 Soil 22-Mar-00 11:15 03/22/00 

2036-C Pioinu 1.5-2' 5271.03 Soil 22-Mar-00 11 :30 03/22/00 

2036-D Duolicate 6.5-7' 5271.04 Soil 22-Mar-00 11 :00 03/22/00 

Trio Blank 5271,05 Methanol 22-Mar-00 03/22/00 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

~;3~%16,;~)_-, ·· 2'7--v,c, 

ate 
Laboratory Director 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97 . 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 mL acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25mL) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 mL autosampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample is 
arralyzediorpetroleum-hydroeareo~oovermg &fafl§e-GfGi-G42.mciuding-Pfistane.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 solid, sample weight and concentration. 

00000:.i 



TPHC Conformance/Non-conformance Summary Report 

1. 

2. 

3. 

4. 

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 
if GC fingerprinting was conducted. 

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

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

( ···~ 
,, 

/ , 
c______:_ . 

Laboratory Manager Date 

Indicate 
Yes, No, NIA 
\ic~s 

f,JQ 



Customer: Dinker Desai 

Phone#: X21475 

Fort Monmouth Environmental tresting Laboratory 
! 

Bldg. 173, SELFM-PW-EV, FortMonmoulh, NJ 07703 , 

Tel (732)532-4359 Fax (732)532-6263 EMail:wrightd@maill.monmouth.anny.~ 

NJDEP Certification #13461 / NYDOH Certification #11699 

Proiect No: I 00004 i 

• Location· /3t..P4°. ;}OJ 6 (!'/1-fl f\lifl•'-j 

Chain of Custody Record 

Analysis Parameters 

-/rr.r., 1? • = Samples Kept <4 'C 

0 
I lDERA I X JOMA UST Assessment 

UST#ff,21fi·/7 Ci{<CLE", § g, ,..... 
'g 

~ Samplers Name/ Company : Frank Accorsi/TVS Sample 
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Client: 

Analysis: 

Matrix: 

Inst. ID.: 

Column Type : 

Injection Volume: 

lsample 
II 

5271.01 
5271.02 

5271.03 

5271.04 

METHOD BLANK 

ND = Not Detected 

Report of Analysis / 
U.S.Army, Fort Monmouth Environmental Labo, .. tory 

NJDEP Certification # 13461 

U.S.Army Project#: 

DPW. SELFM-PW-EV Location: 

Bldg. 173 UST Reg.#: 

Ft. Monmouth, NJ 07703 

OQA-QAM-025 Date Received : 

Soil Date Extracted : 

GC TPHC INST. #1 Extraction Method : 

RTX-5, 0.32nun ID, 30M Analysis Complete : 

luL Analyst: 

I 
Dilution Weight 

I % Solid II (=g) I Field ID 
Factor (g) 

2036-A 1.00 15.05 89.65 174 

2036-B 1.00 15.06 89.67 174 

2036-C 1.00 15.40 83.91 182 

2036-D 1.00 15.05 89.71 174 

TBLK356 1.00 15.00 100.00 157 

MDL= Method Detection Limit 

5271 

Bldg.2036 

192486-17 

22-Mar-00 

23-Mar-00 

Shake 

25-Mar-00 

B.Patel 

TPHC 
Result 
/mrl"•rl) 

ND 
ND 
ND 
ND 

ND 



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 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. 

1. Cover page, Title Page listing Lab Certification #, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Summary Sheets listing analytical results for all targeted and non-targeted 
compounds submitted 

----------- -------- ---- --------

4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

10. Method Detection Limits submitted 
11. Lab certified by NJDEP for parameters of appropriate category 

--.L.... 

,...--, 

of parameters or a member of the USEPA CLP _ ~ 

Laboratory Manager or Environmental Consultant's Signature ~-----=:J-3--.-...._ 
Date 3-/27 / """' ~I 

Laboratory Certification #13461 

'Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables - Non-USEPNCLP 
Methods for further guidance. 



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 p~nalties for purposefully submitting falsified 
information, including the possibility of a fine and imprisonment. 

-----------------------

~a~ ~L?-Jc 
Dani~ 1ght 
Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On March 23, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2037 in Charles Wood area.  UST No.:  192486-18 was a 550-gallon FRP 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2037-A and 
2037-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-18.  Closure sample 2037-C was collected from a location along the 
UST piping.  A duplicate of sample 2037-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-18 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-18 at Building 2037. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-18 was closed at Building 2037 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on March 23, 2000.  
 
Decommissioning activities for UST No.:  192486-18 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2037 (48 & 50 Megill Circle) is located in the Charles Wood area of Fort Monmouth, as 
shown on Figure 1 & 2.  UST No.:  192486-18 and associated piping were located adjacent to the 
building, as shown on Figure 3. 
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2037.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 



  

4 

 
Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature.   
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On March 23, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2037-A and 2037-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-18.  Closure sample 2037-C was collected 
from a location along the UST piping.  A duplicate of sample 2037-A was also collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
3.1 SOIL SAMPLING RESULTS 

 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on March 23, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on March 23, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-18 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-18. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-18 at Building 2037. 
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TABLE 1 
 

SUMMARY OF LABORATORY ANALYSIS 
FT. MONMOUTH, BUILDING 2037, UST No.:  192486-18 

23 March 2000 
 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2037-A 5276.01 23-Mar-00 SOIL TPH OQA-QAM-25 
2037-B 5276.02 23-Mar-00 SOIL TPH OQA-QAM-25 
2037-C 5276.03 23-Mar-00 SOIL TPH OQA-QAM-25 
2037-D 

Duplicate 
5276.04 23-Mar-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2037, UST No.:  192486-18 

23 March 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2037-A 5276.01 WEST END 6.5-7.0 Soil ND 
2037-B 5276.02 EAST END 6.5-7.0 Soil ND 
2037-C 5276.03 PIPING 2.0-2.5 Soil ND 
2037-D 

Duplicate 
5276.04 DUPLICATE-WEST END 6.5-7.0 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
 
 
 
 
 
 
 
 
 

 

 
 

-



  

  

APPENDIX A 
 

CERTIFICATIONS 
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APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



I 

DIRECTORATE 
FORT MONMOUTH, 

OF PU6Lic·woRKS 
NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #:,,20J7&/:f1-SV )~t-7/U Clte't.!-·) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits ~- ~~a~ 
._las eiu .... 8 ifii~isr@ii fwiftheiii' :i.w:00:liii.gati 'iil oati!d.ei:8 lifi.8 @8~:!i8 e1:: tL · e 
u111!1n s-. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

Mr. lnker Desai 
Environmental Engineer 
Directorate of Public Works 



DEPARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 
· Fort Monmouth, New Jersey 07703 - 5101 

REPLY TO 
ATTENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166 
Roll-off container No. 2065 
Size: 30 cubic yards 
USTs from Bldgs: 2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 

_2Q.30,1031, 20}2.,2.0]3.._20~4,2.0~5,2.Q~6._ancl2Q37 __ _ 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container 
provided by Marpal, Inc. contains only crushed fiberglass underground storage 
tanks removed from residential buildings at Fort Monmouth, NJ. The tanks only 
held No. 2 heating oil. The tanks were cleaned in accordance with acceptable 
industry standards and NJDEP protocol and then crushed. No free liquids are 
present in the container. 

If you should require any additional information or help at this time, 
please contact Mr. Dinker Desai, Environmental Engineer, at (732) 532-1475. 

Sincerely, 

James Ott, 
Director, Public Works 

Attachments: None 
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PHOTO DOCUMENTATION 
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SOIL ANALYTICAL DATA PACKAGE 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DNISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

Bid 2037 I!!, 
Field Sample Location Laboratory Matrix Date and Time 

Samnle ID# of Collection 

2037-A West End 6.5-7.0' 5276.01 Soil 23-Mar-OO 10:40 

2037-B East End 6.5-7.0' 5276.02 Soil 23-Mar-OO 11:00 

2037-C Pining 2-2.5' 5276.03 Soil 23-Mar-OO 10:50 

2037-D Duolicate 6.5-7.0' 5276.04 Soil 23-Mar-OO 10:40 

Trio Blank 5276.05 Methanol 23-Mar-OO 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

Date Received 

03/23/00 
03/23/00 
03/23/00 
03/23/00 
03/23/00 

~ / 

~ (L--::,./ . . 
D~ 
Laboratory Director 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97 . 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams ( 15g)(wet weight) of a soil sample is added to a 125 mL acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25mL) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 mL autosampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample is 
- analyzedlofpetroleum liydro-carbons covering-a-range-of€-8aC-42meludirlg1>ristaHe-aAd 

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 solid, sample weight and concentration. 

000001. 



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 
if GC fingerprinting was conducted. 

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

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

Date 

Indicate 
Yes,No, NIA 

~ 
100 

000002 



Customer: Dinker Desai ProiectNo: 100004 Analysis Parameters 

Phone#: X21475 Location: /Jt.l)(. )lo3 7 (jJ;,sr; ~Si~ <Zl * = Samples Kept <4°C 

",;J#.R. If? ~J/1.,CL 0 0 gj' 
( JDERA I X JOMA UST Assessment UST#/C/. ~-/ ...... 

,-.l 
...... '6 

~ ~ 
" Samplers Name/ Company : Frank Accorsi/TVS Sample # 0 ~ Remarks / Preservation <Zl 

. 

Depth#:, '$. VOA ID# ~ Method 
Lab Samule I.D. Sample Location Date Time Tvne Bottles E-< 

6:J~ LR. O,{ ljaJ7-A wt::7'r1:?JiJ ~S--7.& 'iJ-21-00 10+0 50/L :z J< V X ;ogo 0 IC/:--
{) J JO 3 7-/J E}f1r f:'110 I I rJtJ :2-. ')(/ l( X 10?/ 0 

O' ) 2037-C. /1/1,;4 ),-),5 JoSV :2. ){ 'l( 'II ;of.i.. (J 

6) (_ Jo33·f>, !)oj)t/t!.MI,_ c,.s--7,o to#J ~ X l(_ 7< 10,J. () 0 

.......-: IA / 

/1~ Tl.If 8U4-1Jt:. - - A-D l "' 1011 - ' 

OVM sn#SB0U-64455.343 was calibrated with zero air & w/~pm lsobutylene read z '..£ ppm. /pQO 'J·:2.2--'" ~(time/date & initial) 

Relinquish•' '-•1 si1!1!31Ufe): Date/Time: ( ; 1keived b( 'gnature): CommJnts:fr f/0 f-tO CJJV ,;!.Pl', ?/,CJCJ/9 /'/K T/P~ 

• ;. ;., -~ r11i .11 ./ ,,b, - / 4',, ,r'14-a. J-,).J-oo //10 \ 
Relinquished by (signature): Date/Time: Receive 

( ~eport Type: UFull, ~duced, UStandard, UScreen / non-certified, UEDD 

C >rumaround time: UStandard 2 wks, MRush ~ Days, UASAP Verbal Hrs. .. 
0 
~ 

print legibly 

! ON //-1(#1:-:TT",,. J"'t;,,., • O µf= 
~ (signature): I 

'- ! 

Remarks: Dedicated Sampling Tools Used 

. All sample points have been OPS? llc5YRs ( ) NO ( ) NA 
i 

Page_}_ of_}_ USTcoc.x!s3/21/00 



Client: 

Analysis: 

Matrix: 

Inst. ID.: 

Column Type : 

Injection Volume: 

lsample 
II 

52'16,0_L_ 

5276.02 
5276.03 
5276.04 

METHOD BLANK 

ND = Not Detected 

1 Report of Analysis / 
U.S.Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification # 13461 

U.S.Army Project#: 

DPW. SELFM-PW-EV Location: 

Bldg. 173 UST Reg.#: 

Ft. Monmouth, NJ 07703 

OQA-QAM-025 Date Received : 

Soil Date Extracted : 

GC TPHC INST. #1 Extraction Method : 

RTX-5, 0.32mm ID, 30M Analysis Complete : 

luL Analyst: 

I 
Dilution Weight EJ§ Field ID 
Factor (g) (mg/kg) 

2037-A 1.00 15.00 87.75 179 
2037-B 1.00 15.03 89.31 175 
2037-C 1.00 15.01 89.81 174 
2037-D 1.00 15.03 87.60 178 

TBLK358 1.00 15.00 100.00 157 

MDL= Method Detection Limit 

5276 

Bldg.2037 

192486-18 

23-Mar-00 

27-Mar-00 

Shake 

28-Mar-00 

B.Patel 

TPHC 
Result 
Im"'"") 

ND 
ND 
ND 
ND 

ND 

000004 



LABORATORY DELIVERABLES CHECKLIST AND NON-CONFORMANCE SUMMARY 

THIS FORM MUST BE COMPLETED BY THE LABORATORY OR ENVIRONMENTAL CONSUL TANT 
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 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. Cover page, Title Page listing Lab Certification #, facility name 
and address, & date of report submitted / 

2. Table of Contents submitted ----"'.'.'.'._ 

3. Summary Sheets listing analytical results for all targeted and non-targeted ,; 
compounds submitted v 

4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

10. Method Detection Limits submitted 
11. 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 
Date .!lJ~..2._D 

Laboratory Certification #13461 

V 

V 

✓ 

✓ 

'Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables - Non-USEPNCLP 
Methods for further guidance. 

000025 



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. 

Laboratory Manager 

000026 
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EXECUTIVE SUMMARY 

UST Closure 
 
On April 11, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2038 in Charles Wood area.  UST No.:  192486-19 was a 550-gallon, FRP, 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2038-A and 
2038-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-19.  Closure sample 2038-C was collected from a location along the 
UST piping.  A duplicate of sample 2038-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-19 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-19 at Building 2038. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-19 was closed at Building 2038 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on April 11, 2000.  
 
Decommissioning activities for UST No.:  192486-19 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2038 (36 & 38 Megill Circle) is located in the Charles Wood area of Fort Monmouth, as 
shown on Figure 1 & 2.  UST No.:  192486-19 and associated piping were located adjacent to the 
building, as shown on Figure 3. 
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2038.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On April 11, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2038-A and 2038-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-19.  Closure sample 2038-C was collected 
from a location along the UST piping.  A duplicate of sample 2038-A was also collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
3.1 SOIL SAMPLING RESULTS 

 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on April 11, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on April 11, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-19 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-19. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-19 at Building 2038. 
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TABLE 1 
 

SUMMARY OF LABORATORY ANALYSIS 
FT. MONMOUTH, BUILDING 2038, UST No.:  192486-19 

 11 April 2000 
 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2038-A 5332.01 11-Apr-00 SOIL TPH OQA-QAM-25 
2038-B 5332.02 11-Apr-00 SOIL TPH OQA-QAM-25 
2038-C 5332.03 11-Apr-00 SOIL TPH OQA-QAM-25 
2038-D 

Duplicate 
5332.04 11-Apr-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2038, UST No.:  192486-19 

11 April 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2038-A 5332.01 WEST END 6.5-7.0 Soil ND 
2038-B 5332.02 EAST END 6.5-7.0 Soil ND 
2038-C 5332.03 PIPING 1.5-2.0 Soil ND 
2038-D 

Duplicate 
5332.04 DUPLICATE-WEST END 6.5-7.0 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
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APPENDIX A 
 

CERTIFICATIONS 
 

(NOT AVAILABLE)



  

  

APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



I 
' 

DIRECTORATE 
FORT MONMOUTH, 

OF PUBLIC WORKS 
NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #, ;,o.J'l (;jC+3l /111:.qitl Crf{C'Ll:) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits s~ hfish 
..... fi:a Gi'- ii ro~i:fo& iu!iiiili8!F iwrastsd g;at:i.oii 911taiila tii@ @B@f)@ s:: tL · s 
gu,■ 11,uw. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

,J ~ 
Mc. ~-;q Desai 
Environmental Engineer 
Directorate of Public Works 



i 
DEPARTMENT OF THE ARMY 

Headquarters, U.S. Army Garrison Fort Monmouth 
Fort Monmouth, New Jersey 07703 - 5101 

REPLY TO 
ATTENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166, rear 

--~ Roll-off container No. 2798 
Size: 30 cubic yards 

Date: 30 January, 2001 

USTs from Bldgs: 226(2K), 227(2K), 228(2K), 2038(.5K), 2039(.5K), 2040(.5K), 
2041(.5K), 2042(.SK), McGuire AFB 1507(2.SK) 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container provided by Marpal, 
Inc. contains only crushed fiberglass underground storage tanks removed from residential 
buildings at Fort Monmouth, NJ, and one from McGuire Air Force Base. The tanks held only 
No. 2 heating oil. The tanks were cleaned in accordance with acceptable industry standards 
and NJDEP protocol and then crushed. No free liquids are present in the container. 

If you should require any additional information or help at this time, please contact Mr. 
Dinker Desai, Environmental Protection Specialist. He can be reached at the following 
telephone number: (732) 532-1475. 

Sincerely, 

/4(.JZ 
Dinker Desai 
Environmental Protection Specialist 

Attachments: None 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

Bid 2038 If, 
Field Sample Location Laboratory Matrix Date and Time 

Sample ID# of Collection 
2038-A West End 6.5-7.0' 5332.01 . Soil u-A:or-oo 09''.ro 
2038-B East End 6.5-7.0' 5332.02 Soil IJ-Apr-00 10:00 

2038-C Piping 1.5-2.0' 5332.03 Soil ll-Apr-00 09:45 
2038-D Duolicate 6.5-7.0' 5332.04 Soil ll-Aor-00 09:30 

Trio Blank 5332.05 Methanol IJ-Apr-00 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAJN OF CUSTODY 
RESULTS 

Date Received 

04/11!00 
04/11/00 
04/11/00 
04/11/00 
04/IJ/00 

/(.°'> ,,...,.. 
,:_ \.___/j, t--,;/Z6 de, 

Daniel Wright/Date 
Laboratory Director 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97. 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (1 Sg)(wet weight) of a soil sample is added to a 125 ml acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25mL) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 mL autosampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample is 
analyzed for petroleum hydrocarbons covering a range of CB-C42 including pristane and 

·--- pnytane;rotatt>etroleum-Hydrocarbon eoneentfatioo.is:i'Jetermifled4)y~ntegratillg.----­
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 solid, sample weight and concentration, 
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TPHC Conformance/Non-conformance Summary Report 

1. 

2. 

3. 

'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 Summ!IJY Meet Criteria 
(If not met, list the sample and corresponding recovery which 
falls outside the acceptable nmge ). 

IR Spectra submitted for standards, 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: ----------------

t--f-ZU·Oc.) 

Date 

Indicate 
Yes,No,N/A 

~ 
An 
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Customer: Dinker Desai ProiectNo: 100004 Analysis Parameters 

Phone#: X21475 LOC'ltion:8£.0t:, 2_03f Cl) ~ * - Samples Kept <4'C 

I )DERA IX JOMA UST Assessment UST# /1:J.ff/- I'/ § S l 1---------1 
Samplers Name/ ComPll!llY : Frank AccorsiffVS Sample # ~ ~ 

0
~ ,_ ___ __, ! Remarks I Preservation 

.,1.r, P--s o > VOA ID # Cl Method 
Lab Sample l.D. Sample Location DepUl\."tr. Date Time Type Bottles E-< ci':'. 0: 

u.33.J. {)I JO~·A, ~ &,s--7,o f-t/-oo oq30 r-c;L ;;i -,. \C ;<-· 1457 o JCF 
g 1- lo Jr-~. 'E'Nb { .. f"'-7,.CJ I ooo 1 i< ¥ .,.. t;/§! o 
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;).. -,c l< 'f 14-t o o 
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... {~,. __ .. 

OVM sn#SS0U-64455.343 was calibrated with zero air & wt,l!Gppm lsobutylene read :),ief'.7 ppm. -'f:O '1-/1-00 fgtime/date & initial) 

Relinquishedbv(~tµre): . . Dateffime: (i--,. /ReCJ vedby(sirture): Comm~nts: . .f ,JO'f-10 °"" ;tf'1, 71,ocJC /JI',_, I''? 
n':,·. L~· Lf--f (-{) D /IS<; \ ~ ,-.,( //J .,/ __,,vf ~ i a,i4_ 1f1{ /-K)TI I"'. 1#1 (J~t: 
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:__:l.umaround time: UStandard 2 wks, URush cY--oays, UASAP Verbal Hrs. , All sample points have been GPS? ""YES ( ) NO / ) NA --0 
~-

print legibly Page _l of_/ _ USTcoc.xls3/21/00 



Client: 

Analysis: 

Matrix: 

Inst. ID,: 

Column Type : 

Injection Volume: 

Sample I 
5332.01 
5332.02 
5332.03 
5332.04 

METHOD BLANK 

ND = Not Detected 

Report of Analysis i 

U.S.Army, Fort Monmouth Environmental Labo,atory 
NJDEP Certification# 13461 

U.S.Army Project#: 

DPW. SELFM-PW-EV Location: 

Bldg. 173 UST Reg.#: 

Ft. Monmouth, NJ 07703 

OQA-QAM-025 Date Received : 

Soil Date Extracted : 

GC TPHC INST. #1 Extraction Method : 

RTX-5, 0.32mm ID, 30M Analysis Complete : 

luL Analyst: 

I 
Dilution Weight MDL 

Field ID %Solid 
Factor (g) (mg/kg) 

2038-A 1.00 15.05 89.37 175 
2038-B 1.00 15.18 89.96 172 
2038-C 1.00 15.40 86.97 175 
2038-D 1.00 15.38 89.01 172 

TBLK378 1.00 15.00 100.00 157 

MDL= Method Detection Limit 

5332 

Bldg.2038 

192486-19 

11-Apr-00 

12-Apr-00 

Shake 

13-Apr-00 

B.Patel 

TPHC 
Result 
fm-nt"' 

ND 
ND 
ND 
ND 

ND 
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LABORATORY DELIVERABLES CHECKLIST AND NON-CONFORMANCE SUMMARY 

THIS FORM MUST BE COMPLETED BY THE LABORATORY OR ENVIRONMENTAL CONSUL TANT 
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 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. Cover page, Title Page listing Lab Certification #, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Summary Sheets listing analytical results for all targeted and non-targeted 
compounds submitted 

---. --- ----- -~- --

4. Document paginated and legible--

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

s. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a d_ry weight basis 

JO. Method Detection Limits submitted 
I I. Lab certified by NJDEP for parameters of appropriate category 

of parameters or a member of the USEPA CLP 
c~ -~ 

Laboratory Manager or Environmental Consultant's Signature _c,../_·~·=~==3~..,'c1---➔s::,,..,-_--:--_ -~--
Date 1-i I ZO/C<--'> _,.. ' -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 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. 

--- -- ----- -- ---- -- .. . ---- ------- ------- ----- -- -- -- -- ----

c--\ 
--~ . < .-----;.:/ ·~ 

6aniel ICWright 
Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On April 12, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2039 in Charles Wood area.  UST No.:  192486-20 was a 550-gallon, FRP, 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2039-A and 
2039-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-20.  Closure sample 2039-C was collected from a location along the 
UST piping.  A duplicate of sample 2039-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-20 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-20 at Building 2039. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-20 was closed at Building 2039 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on April 12, 2000.  
 
Decommissioning activities for UST No.:  192486-20 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2039 (56 & 58 Megill Circle) is located in the Charles Wood area of Fort Monmouth, as 
shown on Figure 1 & 2.  UST No.:  192486-20 and associated piping were located adjacent to the 
building, as shown on Figure 3.   
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2039.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   



  

2 

To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.  



  

3 

The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 

 
2.1 OVERVIEW 

 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On April 12, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2039-A and 2039-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-20.  Closure sample 2039-C was collected 
from a location along the UST piping.  A duplicate of sample 2039-A was also collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
3.1 SOIL SAMPLING RESULTS 

 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on April 12, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on April 12, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-20 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-20. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-20 at Building 2039. 
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TABLE 1 
 

SUMMARY OF LABORATORY ANALYSIS 
FT. MONMOUTH, BUILDING 2039, UST No.:  192486-20 

12 April 2000 
 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2039-A 5335.01 12-Apr-00 SOIL TPH OQA-QAM-25 
2039-B 5335.02 12-Apr-00 SOIL TPH OQA-QAM-25 
2039-C 5335.03 12-Apr-00 SOIL TPH OQA-QAM-25 
2039-D 

Duplicate 
5335.04 12-Apr-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2039, UST No.:  192486-20 

13 April 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

SAMPLE ID LABORATORY 
SAMPLE ID 

SAMPLE LOCATION SAMPLE 
DEPTH  

MATRIX TPH 
RESULT S 

   (in feet)  mg/kg 
2039-A 5335.01 NORTH END 6.5-7.0 Soil ND 
2039-B 5335.02 SOUTH END 6.5-7.0 Soil ND 
2039-C 5335.03 PIPING 1.5-2.0 Soil ND 
2039-D 

Duplicate 
5335.04 DUPLICATE-NORTH END 6.5-7.0 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
 
 
 
 
 
 
 
 
 
 

 

-



  

  

APPENDIX A 
 

CERTIFICATIONS 
(NOT AVAILABLE)



  

  

APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



DIRECTORATE OF PUBLIC WORKS 
FORT MONMOUTH 1 NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING#: ,203'/(£"tt-6J MEif/1.-L C/~C!.t.E) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

----------·-·--------·-- ----------- ----

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits e. L~~& 
iiiis iii .... ii iifi:~iliiif9& f«r,'-h8r ihi:1.zr'iot.: sa1iiioR 'i'W:t □ iii:3 tiR@ B!i@~o 8.c eL ·@ 

e ~1ih as@. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

M . Di er Desai 
Environmental Engineer 
Directorate of Public Works 



REPLY TO 
ATTENTION OF 

( I 
DEPARTMENT OF THE ARMY 

Headquarters, U.S. Army Garrison Fort Monmouth 
Fort Monmouth, New Jersey 07703 - 5101 

Directorate of Public Works Date: 30 January, 2001 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166, rear 

--- --- -- -- -Roll-eff-romamer~----------------------------1. 
Size: 30 cubic yards 
USTs from Bldgs: 226(2K), 227(2K), 228(2K), 
2041 (.5K), 2042(.5K), McGuire AFB 1507(2.5K) 

2038(.5K), 2039(.5K), 2040(.5K), 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container provided by Marpal, 
Inc. contains only crushed fiberglass underground storage tanks removed from residential 
buildings at Fort Monmouth, NJ, and one from McGuire Air Force Base. The tanks held only 
No. 2 heating oil. The tanks were cleaned in accordance with acceptable industry standards 
and NJDEP protocol and then crushed. No free liquids are present in the container. 

If you should require any additional information or help at this time, please contact Mr. 
Dinker Desai, Environmental Protection Specialist. He can be reached at the following 
telephone number: (732) 532-1475. 

Sincerely, 

/4(.£ 
Dinker Desai 
Environmental Protection Specialist 

Attachments: None 



  

  

APPENDIX C 
 

PHOTO DOCUMENTATION 
 

(NOT AVAILABLE)



  

  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX D 
 

SOIL ANALYTICAL DATA PACKAGE 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

Bid . 2039 
Field Sample Location Laboratory Matrix Date and Time 

# .. ····-·· -- ·-·- _ of.C.olw1illlL __ _ 
2039-A North End 6.5-7.0' 5335.01 Soil 
2039-B South End 6.5-7.0' 5335.02 Soil 

5335.03 Soil 
5335.04 Soil 
5335.05 Methanol 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

Date Received 

04/12/00 
04/12/00 
04/12/00 
04/12/00 
04/12/00 



Table of Contents 

Section 

Method Summary 

Conformance/Non-Conformance 

Chain of Custody 

Results Summary 

Initial Calibration Summary 

Continuing Calibration Summary 

Surrogate Results Summary 

Pages 

1 

2 

3 

4 

5 

6-13 

14 

----- --- -- MS/MSD Results Summary ____ ---- ---- -- -- -- --- -------- -15 ___________ ____,_ 

Blank Spike Summary 

Raw Sample Data 

Laboratory Deliverable Checklist 

Laboratory Authentication Statement 

16 

17-26 

27 

28 



· Method Summary 

NJDEP Method QQA.QAM-025-10/97 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (1 Sg)(wet weight) of a soil sample is added to a 125 ml acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 1 Sg anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25ml) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 ml autosampler vial. 

The extract is then injected directly into a GC-FID for analysis.The sample is 
---~or petrole• rrn bydracarbons~vetioJLitiange ofGB-C42 including pristane and 

phytane. Total Petroleum Hydrocarbon concentration is determin~d 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 c,alculated using 
percent solid, sample weight and concentration. 



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 S11mmary Meet Criteria 
(If not met, list the sample and corresponding recovery which 
falls outside the acceptable range). . · 

JR Spectra submitted for standards, 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 

Indicate 
Yes,No,N/A 

$2-
1,)0 
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' 

, Fort Monmouth Environmental! Testing Laboratory 
Bldg. 173, SELFM-PW-EV, Fort Monmouth, NJ 07703 ! 

Tel (732)532-4359 Fax (732)532-6263 EMail:wrightd@maill.monmouth.army.mil 

NJDEP Certification #13461 / NYDOH Certification #11699 

Custom<jr: Dinker Desai ProiectNo: 100004 

tl.>hone#: X21475. . Location:j'U(. .2oJ'I {ferf.2..;,,6'~~ 
(. )DERA ( X )OMA UST Assessment · UST# lf,2.t/-f'lf ~2 t!? u/.c?V 

Samplers Name/ Compl!)ly: Frllllk.Accorsi/TVS 

Lab Sample I.D. I Sample Location I Dep1h[Ff.J Date Time 

55'?5, or I 2o~J-A-, fif!,1i* I b,;>;,'O I +-12-0° IL3° 
' \,l.031-8, ~~1' lt,J"-]O IJ~ 
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-V) I~ 1 P 8 l/tt" JC. 
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s~,1-

1l::_Q. 
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i 
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:21 
i! 
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7 
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i 
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I . 
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J 
~ 
i 

§5 
~ 
E-< 

X 

Chf!in of Custody Record 

Analysis Parameters 

~ t, 
::::1 .... 
0 + 
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~ ~ 11--v-oA_ID_# ...... I 
'X: I X //.-tJ.. 
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X Lft£ 
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'® 
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0 .: 
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0 
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* = Samples Kept <4°C 
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!CF 

OVM sn#580U-64455.343 was calibrated with zero air & w/:}1£ppm lsobutylene read ! 291 opm. l.O..!:J!. 1~ /,)-ct? 89:(time/date & initial) 
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Dedicated Sampling Tools Used ~ !Report Type: UFu!l, URed .. uced, ~Standard, UScreen / non-certified, UEDD 

:\ ITJrmaround time: UStandard ~2 wks, (,()Rush 1=.._ Days, UASAP Verbal ~-~ Hrs. 

C.J 

print legibly Page J_ of_/_ 

Remarks: 

All samole points have 1,een GPS? 6<\YES ( ) NO ( ) NA 

USTcoc.x!s3/21/00 



I 
Report of Analysis ( 

u.s ... ,my, Fort Monmouth Environmental Labo, dtory 
NJDEP Certification # 13461 

Client: U.S.Army Project#: 5335 

DPW. SELFM-PW-EV Location: Bldg.2039 

Bldg. 173 UST Reg.#: 192486-20 

Ft. Monmouth, NJ 07703 

Analysis: OQA-QAM-025 Date Received : 12-Apr-00 

Matrix: Soll Date Extracted : 14-Apr-00 

Inst. ID.: GC TPHC INST. #1 Extraction Method : Shake 

Column Type : RTX-5, 0.32mm ID, 30M Analysis Complete : 15-Apr-00 

Injection Volume: luL Analyst: B.Patel 

lsample 
I 

Dilution Weight 
I % Solid II (=g) I 

TPHC 
Field ID Result 

Factor (g) 
{mn/Lcn\ 

~nn~ 01 2039-A 1.00 15.11 92.87 16_7 ND .. 

5335.02 2039-B 1.00 15.05 87.12 179 ND 

5335.03 2039-C 1.00 15.08 83.71 186 ND 

5335.04 2039-D 1.00 15.08 91.31 171 ND 

METHOD BLANK TBLK379 1.00 15.00 100.00 157 ND 
ND = Not Detected 

MDL= Method Detection Limit 

Of·ti004 



LABORATORY DELIVERABLES CHECKLIST AND NON-CONFORMANCE SUMMARY 

THIS FORM MUST BE COMPLETED BY THE LABORATORY OR ENVIRONMENTAL CONSUL TANT 
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 packages will be returned or held without review until the 
data package is completed. 

II 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. Cover page, Title Page listing Lab Certification #, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Summary Sheets listing analytical results for all targeted and non-targeted 
compounds submitted 

4. Document paginateO ifnalegioJe--~-- ------- --~--- -------

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

8. Laboratory .Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

10. Method Detection Limits submitted 
11. 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_..;<,:~~~-~==~::-;.;::.:;=----

Date _j_/ 26 I vo /..----_.> 
/::----

Laboratory Certification #13461 

'Refer to NJAC 7:26E. Appendix A, Section IV· Reduced Data Deliverables - Non-USEPA/CLP 
Methods for further guidance. 

000027 



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 p~nalties for purposefully submitting falsified 
information, including the possibility of a fine and imprisonment. 

------- --··--~- ------ -------

c~ 
<~ ___ p .... ------ "\, 

IJ~Fi~ht 
Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On April 13, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2040 in Charles Wood area.  UST No.:  192486-21 was a 550-gallon FRP 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2040-A and 
2040-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-21.  Closure sample 2040-C was collected from a location along the 
UST piping.  A duplicate of sample 2040-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-21 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-21 at Building 2040. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-21 was closed at Building 2040 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on April 13, 2000.  
 
Decommissioning activities for UST No.:  192486-21 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2040 (52 & 54 Megill Circle) is located in the Charles Wood area of Fort Monmouth, as 
shown on Figure 1 & 2.  UST No.:  192486-21 and associated piping were located adjacent to the 
building, as shown on Figure 3. 
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2040.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On April 13, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2040-A and 2040-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-21.  Closure sample 2040-C was collected 
from a location along the UST piping.  A duplicate of sample 2040-A was also collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 

 
 

3.0 CONCLUSIONS AND RECOMMENDATIONS 
 

3.1 SOIL SAMPLING RESULTS 
 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on April 13, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on April 13, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-21 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-21. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-21 at Building 2040. 
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TABLE 1 
 

SUMMARY OF LABORATORY ANALYSIS 
FT. MONMOUTH, BUILDING 2040, UST No.:  192486-21 

 13 April 2000 
 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2040-A 5341.01 13-Apr-00 SOIL TPH OQA-QAM-25 
2040-B 5341.02 13-Apr-00 SOIL TPH OQA-QAM-25 
2040-C 5341.03 13-Apr-00 SOIL TPH OQA-QAM-25 
2040-D 5341.04 13-Apr-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2040, UST No.:  192486-21 

13 April 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2040-A 5341.01 NORTH END 7.0-7.5 Soil ND 
2040-B 5341.02 SOUTH END 7.0-7.5 Soil ND 
2040-C 5341.03 PIPING 2.0-2.5 Soil ND 
2040-D 5341.04 DUPLICATE-NORTH END 7.0-7.5 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
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APPENDIX A 
 

CERTIFICATIONS 
 

(NOT AVAILABLE)



  

  

APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



( 
' 

DIRECTORATE 
FORT MONMOUTH, 

OF PUBLIC WORKS 
NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING #: JOfc{??-.,c!Jt /111:7/tL Cl/?<!.1-t:) 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits e.a ~i. .. ~ 
•»& iii-ii lP'i~~iiiios iuiii'iliiii.ar iewnaotjsa:&d,sil Sllt □ iil'ii tl8.8 ssef!s 8.c e:ft' s 
e~_ilH!li!>I@. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

Mrl~ 
Environmental Engineer 
Directorate of Public Works 



i 

DEPARTMENT OF THE ARMY 
Headquarters, U.S. Army Garrison Fort Monmouth 

Fort Monmouth, New Jersey 07703 - 5101 

REPLY TO 
ATTENTION OF 

Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: 

-- ---------------

Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166, rear 
Rolf-off c6hfa1ner N6.-z79lf -­
Size: 30 cubic yards 

Date: 30 January, 2001 

USTs from Bldgs: 226(2K), 227(2K), 228(2K), 
2041 (.5K), 2042(.5K), McGuire AFB 1507(2.5K) 

2038(.5K), 2039(.5K), 2040(.5K), 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container provided by Marpal, 
Inc. contains only crushed fiberglass underground storage tanks removed from residential 
buildings at Fort Monmouth, NJ, and one from McGuire Air Force Base. The tanks held only 
No. 2 heating oil. The tanks were cleaned in accordance with acceptable industry standards 
and NJDEP protocol and then crushed. No free liquids are present in the container. 

If you should require any additional information or help at this time, please contact Mr. 
Dinker Desai, Environmental Protection Specialist. He can be reached at the following 
telephone number: (732) 532-1475. 

Sincerely, 

/4(.JZ 
Dinker Desai 
Environmental Protection Specialist 

Attachments: None 



  

  

APPENDIX C 
 

PHOTO DOCUMENTATION 
 

(NOT AVAILABLE)



  

  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX D 
 

SOIL ANALYTICAL DATA PACKAGE 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

Bid 2040 l!!. 
Field Sample Location Laboratory Matrix Date and Time 

·- .. SatnPle JD# of Collection 
2040-ANorthEnd 7.0-7.5' 5341.01 Soil 13-Aor-00 14:40 
2040-B South End 7.0-7.5' 5341.02 Soil 13-Aor-00 15:00 

2040-C Piping 2.0-2.5' 5341.03 Soil 13-Aor-00 14:50 
2040-D Duolicate 7.0-7.5' 5341.04 Soil 13-Aor-00 14:40 

Trip Blank 5341.05 Methanol 13-Anr-00 

ANALYSIS: 
FORT MONMOUTII ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

Date Received 

04/13/00 
04/13/00 
04/13/00 
04/13/00 
04/13/00 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97 . 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 ml acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25ml) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 ml autosampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample is 
~edlor petroleumJiygrocarbons covertng__a ran~~of_Q8-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 stoppipg after the last peak. 

The final concentration of Total Petroleum Hydrocarbons is calculated using 
percent solid, sample weight and concentration. 

000001. 



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 nmge ). 

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

1R Spectra submitted for standards, 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: ----------------

Laboratory Manager Date 

Indicate 
Yes,No,N/A 
\jc,,5 
Iv() 
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Fort Monmouth Environmenta, Testing Laboratory 
' . 

Bldg. 173, SELFM,PW-EV, Fort Monmouth, NJ 07703 

Tel (732)532-4359 Fax (732)532-6263 EMail:wrightd@mail!.monmouth.~y.mil Chain of Custody Record 
NJDEP Certification #13461 / NYDOH Certification #11699 j 

W
Customer: Dinker Desai ProiectNo: 100004 

Phone#: X21475 Location: Bi.Pl/. -:ZW {j-;;l.tf4-

l ,f/? 0-/ /'181U &1,'f~• 
( )DERA ( X )OMA UST Assessment UST# t!?'-,f/J 1, - 2' ' 

rfJ 
* = Samples Kept <4°C 

I 
Samplel's Name/ Company : Frank Accorsi/TVS I Sample I 1 

Lab Sanip_le I.D. Dep_th Date I 
T~ 

§ 
rfJ ~ 

~ 
Remarks / Preservation 

Method 

53 "l.i,-7, tfO _ff)/L 'Ct: 
?,o ·21 D 

'IPL I )1 0 J_ 
¼JeA.rl 7,o -7,s 

Ttll 6tA-AJK-

OVM sn#SBOU-64455.343 was calibrated with zero air & w/~ppm lsobutylene react0f7ppm. /D ti) f-i,t -60 D?<time/date & initial) 

. Date/Tune - l\l. R~ ro".! ments:-:t" vo+ro tJJ'V ;2~~;? (o@D /, 
Lf-!3-{Yc) I IS!/:> · ~ ONH1/lh---;,r, JMr;V, o:vF_ 

,. 

•O I Relinquished by (signature): 
~ 

Date/Tune: 

0 .--·O 
Report Type: UFull, .educed, Screen/ non-certified, UEDD Remarks: Dedicated Sampling Tools Used 

C.) Turnaround tune: UStaudard 2 wks Days, UASAP Verbal Hrs. All sample po!!].ts have been GPS? ES_ ( )NO ( )NA 

print legibly Page_/ of_/_ USTcoc.xls3/21/00 



Client: 

Analysis: 

Matrix: 

Inst. ID.: 

Column Type : 

Injection Volume: 

lsample I 
5341.01 
5341.02 
5341.03 
5341.04 

METHOD BLANK 

ND = Not Detected 

, Report of Analysis I 
U.S.Army, Fort Monmouth Environmental Labo, dtory 

NJDEP Certification # 13461 

U,S,Army Project#: 

DPW, SELFM-PW-EV Location: 

Bldg, 173 UST Reg.#: 

Ft. Monmouth, NJ 07703 

OQA-QAM-025 Date Received : 

Soil Date Extracted : 

GC TPHC INST. #1 Extraction Method : 

RTX-5, 0.32mm ID, 30M Analysis Complete : 

luL Analyst: 

Dilution Weight 
I % Solid II (=g) I Field ID 

Factor (g) 

2041-A 1.00 15.07 81.91 190 
. -

2041-B 1.00 15.04 84.90 184 
2041-C 1.00 15.12 86.64 179 
2041-D 1.00 15.42 80.69 189 

TBLK379 1.00 15.00 100.00 157 

MDL= Method Detection Limit 

5341 

Bldg,2040 

192486-21 

13-Apr-00 

14-Apr-00 

Shake 

15-Apr-00 

B.Patel 

TPHC 
Result 
Im-"·-' 

ND 
ND 
ND 
ND 

ND 
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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. 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 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. 

1. Cover page, Title Page listing Lab Certification#, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Summary Sheets listing analytical results for all targeted and non-targeted 
compounds submitted 

· · · · 4: ·· Dcicument paginated a11illegi61e ·· 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

s. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

IO. Method Detection Limits submitted 
11. Lab certified by NJDEP for parameters of appropriate category 

of parameters or a member of the USEPA CLP 

/ ---
/ 
/ 

---:::7 -~----~ ----- ------ -- -----

/ 
----;;r 

c~ ~cc~"c----­
Laboratory Manager or Environmental Consultant's Signature <..->-..__.__ ~ 

Date Li I 1. b I ,::·::..c> .,._✓ ·-'-, 

_Le__ <- ) 
Laboratory Certification #13461 

'Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables - Non-USEPA/CLP 
Methods for further guidance. 



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 p~nalties for purposefully submitting falsified 
information, including the possibility of a fine and imprisonment. 

---------- --------------------------------------------

~~-~-----
Dali)rei K. Wright 
LaboraforyManager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On April 6, 2000, a single wall, fiberglass wrapped plastic underground storage tank (UST) was 
closed by removal in accordance with the Directorate of Public Works (DPW) UST Management 
Plan for the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was 
located adjacent to Building 2041 in Charles Wood area.  UST No.:  192486-22 was a 550-
gallon, FRP, No. 2 fuel oil tank.  The tank with all associated piping was present at the time of 
removal.  The tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2041-A and 
2041-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-22.  Closure sample 2041-C was collected from a location along the 
UST piping.  A duplicate of sample 2041-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-22 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-22 at Building 2041. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-22 was closed at Building 2041 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on April 6, 2000.  
 
Decommissioning activities for UST No.:  192486-22 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2041, (63 & 65 Megill Circle) is located in the Charles Wood area of Fort Monmouth, 
as shown on Figure 1 & 2.  UST No.:  192486-22 and associated piping were located adjacent to 
the building, as shown on Figure 3.   
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2041.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On April 6, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2041-A and 2041-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-22.  Closure sample 2041-C was collected 
from a location along the UST piping.  A duplicate of sample 2041-A was also collected.  
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 

 
 
 

3.0 CONCLUSIONS AND RECOMMENDATIONS 
 

3.1 SOIL SAMPLING RESULTS 
 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on April 6, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on April 6, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-22 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-22. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-22 at Building 2041. 
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Figure 2 
Location Map 

Buildiog 2041. Charles WoodAtea 
Fort Mofwnou1h, NJ 

Date: 1/2011 

Building 2041 

USTRegt611"atJou • l9248fr22 e "T".· USTOOicflalge•N,t.. -Al......,.____ I 
a.-""'-"o..-,,,,a,,"',-_..., Jlott-.-.-,. 



  

12 

 
 
 
 

L.egerd 

CJ UST 
~ UST ExtaYllbon Un1ta 
0 $di $ample- ,"'12000 

s 0 

2041A-TP~O 
2041~TPH~O 

/ 2041C-TPH-ND 

Former 550 Gallon 
UST#192~22 

20411>TPH-ND 

\ _____ ·F,"'°,g-u,e- •3•--' 

10 Feel 

Soil Sampling Location Map 
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TABLE 1 

 
SUMMARY OF LABORATORY ANALYSIS 

FT. MONMOUTH, BUILDING 2041, UST No.:  192486-22 
 06 April 2000 

 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2041-A 5319.01 06-Apr-00 SOIL TPH OQA-QAM-25 
2041-B 5319.02 06-Apr-00 SOIL TPH OQA-QAM-25 
2041-C 5319.03 06-Apr-00 SOIL TPH OQA-QAM-25 
2041-D 

Duplicate 
5319.04 06-Apr-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2041, UST No.:  192486-22 

06 April 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2041-A 5319.01 WEST END 6.5-7.0 Soil ND 
2041-B 5319.02 EAST END 6.5-7.0 Soil ND 
2041-C 5319.03 PIPING 1.5-2.0 Soil ND 
2041-D 

Duplicate 
5319.04 DUPLICATE-WEST END 6.5-7.0 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
 
 
 
 
 
 
 
 
 

 
 

-



  

  

APPENDIX A 
 

CERTIFICATIONS 
 

(NOT AVAILABLE)



  

  

APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



  

  

APPENDIX C 
 

PHOTO DOCUMENTATION 
 

(NOT AVAILABLE)



  

  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX D 
 

SOIL ANALYTICAL DATA PACKAGE 
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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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

---- - -- Bid 2()41 I!-, --- --·- --

Field Sample Location Laboratory Matrix Date and Time 
SamnleJD# of Collection 

-

2041-A West End 6.5-7.0' 5319.01 Aaueous 06-Apr-OO 11:00 

2041-B East End 6.5-7.0' 5319.02 Aaueous 06-Aor-OO 11:30 
2041-C Piping 1.5-2.0' 5319.03 Anueous 06-Apr-OO 11:10 

2041-D Duolicate 6.5-7.0' 5319.04 Aaueous 06-Apr-OO 11:00 

Trio Blank 5319.05 Anueous 06-Aor-OO 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAIN OF CUSTODY 
RESULTS 

-- -- - --

Date Received 

04/06/00 
04/06/00 
04/06/00 
04/06/00 
04/06/00 

------------"' >--~=r(~ ~-·za ci" 
Daniel Wrig 
Laboratory Director 
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Method Summary 

NJDEP Method OQA-QAM-025-10/97. 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 ml acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five milliliters(25mL) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 mL autosampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample is 
arralyzedfor-petroleum hydrecari:lonscovering a-fan9e of C8-C42 inGluding-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 solid, sample weight and concentration. 

000001 
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Duplicate Results Summary Meet Criteria 
(If not met, list the sample and corresponding recovery which 
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IR Spectra submitted for standards, blanks and samples. 

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

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

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

Laboratory Manag.et:-_...........- Date 

Indicate 
Yes, No, NIA 

-¥2-
A)(J 

OOOOGZ 



Fort Monmouth Environmental :Testing Laboratory 
Bldg. 173, SELFM-PW-EV, Fort Monmouth, NJ 07703 
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NJDEP Certification #13461 / NYDOH Certification #11699 
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Client: 

Analysis: 

Matrix: 

Inst. ID.: 

Column Type : 

Injection Volume : 

/sample 
II 

5319.01 
5319.02 
5319.03 
5319.04 

METHOD BLANK 

ND = Not Detected 

i Report of Analysis ( 
U.S.Army, Fort Monmouth Environmental Labo, dtory 

NJDEP Certification# 13461 

U.S.Army Project#: 

DPW. SELFM-PW-EV Location: 

Bldg.173 UST Reg.#: 

Ft. Monmouth, NJ 07703 

OQA-QAM-025 Date Received : 

Soil Date Extracted : 

GC TPHC INST. #1 Extraction Method : 

RTX-5, 0.32mm ID, 30M Analysis Complete : 
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Dilution Weight 

I % Solid II (=~) I Field ID 
Factor (g) 

2041-A, West End 1.00 15.18 91.11 170 
-
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2041-D, Duplicate 1.00 15.06 91.23 171 
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ND 
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ND 
ND 

ND 
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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. 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 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 quantitatlon 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. Cover page, Title Page listing Lab Certification #, facility name 
and address, & date of report submitted 

2. Table of Contents submitted ✓ ---
3. Summary Sheets listing analytical results for all targeted and non-targeted 

compounds submitted 

4. Document paginated and legible 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis. 

10. Method Detection Limits submitted 
11. 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 __ c.C::_·~--~-----"' .. __ :::::,_'~~~--.._~ 

Date 1../ I 'Zo/ DO .,/' _:::::::, 
-+- "'~ 

Laboratory Certification #13461 

'Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables - Non-US EPA/CLP 
Methods for further guidance. 



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. 

right 
Laboratory Manager 
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EXECUTIVE SUMMARY 

UST Closure 
 
On April 7, 2000, a fiberglass wrapped plastic underground storage tank (UST) was closed by 
removal in accordance with the Directorate of Public Works (DPW) UST Management Plan for 
the U.S. Army Garrison, Fort Monmouth, New Jersey.  Installed in 1985, the tank was located 
adjacent to Building 2042 in Charles Wood area.  UST No.:  192486-23 was a 550-gallon, FRP, 
No. 2 fuel oil tank.  The tank with all associated piping was present at the time of removal.  The 
tank closure was performed by TECOM-Vinnell Services, Inc. (TVS). 
 
Site Assessment 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling Procedures 
Manual.  Soils surrounding the tank were screened visually and with air monitoring instruments 
for evidence of contamination.  Following removal, the UST was inspected for holes, of which 
none were found.  No petroleum odors or stained soils were observed in the soils surrounding the 
tanks. 
 
Closure soil samples were collected after the removal of the UST.  Closure samples 2042-A and 
2042-B were collected from a total of two (2) locations along the UST bottom of the excavation 
for the UST No.:  192486-23.  Closure sample 2042-C was collected from a location along the 
UST piping.  A duplicate sample of 2042-A was collected.  All samples were analyzed for total 
petroleum hydrocarbons (TPH).  Groundwater was not encountered in the bottom of the 
excavation. 
 
Findings 
 
The closure soil samples collected from the UST excavation associated UST No.:  192486-23 
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per 
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated February 3, 
1994).  All soil samples, including the duplicate, contained a TPH concentration of Not Detected.   
 
Conclusions and Recommendations 
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26E and 
revisions dated February 3, 1994) are not present in the former location of the UST.   
 
No Further Action is proposed in regard to the closure and site assessment of UST No.:  
192486-23 at Building 2042. 
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1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING 
ACTIVITIES 

 
1.1 OVERVIEW 

 
One underground storage tank (UST), New Jersey Department of Environmental Protection 
(NJDEP) Registration No.:  192486-23 was closed at Building 2042 of the Charles Wood area at 
U.S. Army Garrison, Fort Monmouth, New Jersey.  Refer to site location maps Figure 1 & 2.  
This report presents the results of the implementation of the Directorate of the Public Work’s 
UST Management Plan, March 1996.  Installed in 1985, the UST was a 550-gallon, FRP, 
containing No. 2 fuel oil for residential use.  It was removed on April 7, 2000.  
 
Decommissioning activities for UST No.:  192486-23 complied with all applicable federal, state 
and local laws and ordinances in effect at the date of decommissioning.  These laws included but 
were not limited to:  N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety 
and Health Administration (OSHA) 1910.146 & 1910.120.  The closure and subsurface 
evaluation of the UST was conducted by a NJDEP licensed TVS employee. 
 
This UST Closure and Site Investigation Report has been prepared by TVS to assist the U.S. 
Army Garrison-DPW in complying with the NJDEP - Underground Storage Tanks regulations.  
The applicable NJDEP regulations at the date of closure were the Closure of Underground 
Storage Tank Systems (N.J.A.C. 7:14B-9 et seq. December, 1987). 
 
This report was prepared using information required by the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) (Technical Requirements).  Section 1 provides a summary of the 
UST decommissioning activities.  Section 2 describes the site investigation activities.  
Conclusions and recommendations are presented in Section 3 of this report. 

 
 

1.2 SITE DESCRIPTION 
 
Building 2042, (59 & 61 Megill Circle) is located in the Charles Wood area of Fort Monmouth, 
as shown on Figure 1 & 2.  UST No.:  192486-23 and associated piping were located adjacent to 
the building, as shown on Figure 3. 
 
1.2.1 Geological/Hydrogeological Setting 
 
The following is a description of the geological/hydrogeological setting of Bldg. 2042.  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 Charles Wood area. 
 
Fort Monmouth lies within the Outer Coastal Plain subprovince of the New Jersey section of the 
Atlantic Coastal Plain physiographic province, which generally consists of a seaward-dipping 
wedge of unconsolidated sediments including interbedded clay, silt, sand, and gravel.   
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To the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of 
hills extending southwest, from the Atlantic Highlands overlooking Sandy Hook Bay, to a point 
southeast of Freehold, New Jersey, and then across the state to the Delaware Bay.  These 
formations of clay, silt, sand, and gravel formations were deposited on Precambrian and lower 
Paleozoic rocks and typically strike northeast-southwest, with a dip that ranges from 10 – 60 feet 
per mile.  Coastal Plain sediments date from the Cretaceous through the Quaternary Periods and 
are predominantly derived from deltaic, shallow marine, and continental shelf environments. 
 
The property is located within the outer fringe of the Atlantic Coastal Plain Physiographic 
Province, of New Jersey, approximately 20 miles south of Raritan Bay.  This province is 
characterized by a wedge-shaped mass of unconsolidated to semi-consolidated marine, marginal 
marine and non-marine deposits of clay, silt, sand, and gravel.  These sediments range in age 
from Cretaceous to Holocene and lie unconformably on pre-Cretaceous bedrock consisting of 
metamorphic schists and gneiss, with local occurrences of basalts, sandstone, and shale (Zapecza, 
1984).  These sediments trend northeast-southwest and dip southeast toward the Atlantic Ocean.  
These sediments thicken southeastward from the Piedmont-Coastal Plain Province boundary to 
approximately 4,500 feet near Atlantic City, New Jersey.  During the Cretaceous and Tertiary 
time period, sediments were deposited alternately in flood plains and in marine environments 
during sea transgression and sea regression periods.  The formations record several major 
transgressive/regressive cycles and contain units that are generally thicker to the southeast and 
reflect a deeper water environment.   
 
Over 20 regional geologic units are present within the sediments of the Coastal Plain.  
Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood 
Formations, and the Cohansey Sand) while the transgressive deposits act as confining units (e.g., 
the Merchantville, Marshalltown, and Navesink Formations).   
 
Regressive upward coarsening deposits, such as Englishtown and Kirkwood Formations and the 
Cohansey Sand are usually aquifers, while transgressive deposits, such as the Merchantville, 
Marshalltown, and Navesink Formations, act as confining units.  The thicknesses of these units 
vary greatly, ranging from several feet to several hundred feet, and thicken to the southeast. 
 
The eastern half of the Main Post is underlain by the Red Bank Formation, ranging in thickness 
from 20-30 feet, while the western half is underlain by the Hornerstown Formation, ranging in 
thickness from 20-30 feet.  The predominant formation underlying the Charles Wood Area is also 
the Hornerstown, with small areas of Vincentown Formation intruding in the southwest corner.  
Sand and gravel deposited in recent geologic times lie above these formations.  Interbedded 
sequences of clay serve as semi-confining units for groundwater.  The mineralogy ranges from 
quartz to glauconite. 
 
Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been 
modified by excavating or filling.  Soils at the Main Post include Freehold sandy loam, Downer 
sandy loam, and Kresson loam.  Freehold and Downer are somewhat well drained, while Kresson 
is a poorly drained soil.   
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The Charles Wood Area has sandy loams of the Freehold, Shrewsbury, and Holmdel types.  
Shrewsbury is a hydric soil; Kresson and Holmdel are hydric due to inclusions of Shrewsbury.  
Downer is not generally hydric, but can be. 
 
Local Geology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is 
underlain by underformed, unconsolidated to semi-consolidated sedimentary deposits.  The 
chemistry of the water near the surface is variable with generally low dissolved solids and high 
iron concentrations.  In areas underlain by glauconitic sediments, the water chemistry is 
dominated by calcium, magnesium, and iron (e.g. Red Bank and Tinton sands).  The sediments in 
the vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments.  The 
water table is generally shallow at the installation; water is typically encountered at depths 
ranging from 2 to 9 feet below ground surface (bgs) and in certain areas fluctuates with the tidal 
action in Parkers and Oceanport creeks at the Main Post. 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton 
Sands outcrop at the Main Post area.  The Red Bank sand conformably overlies the Navesink 
Formation and dips to the southeast at 35 feet per mile.   
 
The upper member (Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown 
clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, medium-to-fine 
grained sand with abundant clay, mica, and glauconite. 
 
The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to 
very coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand.  The 
color varies from dark yellowish orange or light brown to moderate brown and from light olive to 
grayish olive.  Glauconite may constitute 60 to 80 percent of the sand fraction in the upper part of 
the unit (Minard, 1969).  The upper part of the Tinton is often highly oxidized and iron oxide 
encrusted (Minard).   
 
“Arsenic and lead are naturally occurring in soil and can vary widely.  All soils contain naturally-
occurring arsenic and lead in some amount (Kabata-Pendias and Pendias, 1984).  In general, the 
concentrations of arsenic in any particular soil are dependent upon the parent material and the 
soil forming processes.  Because the soil forming processes are relatively consistent in New 
Jersey, differences in arsenic concentrations depend primarily on the soil parent material and past 
and present land use (Motto, Personal comm., 1997). 
 
Because the underlying geologic materials vary widely throughout New Jersey, naturally 
occurring concentrations of metals in New Jersey soils also vary widely.  Even though soils 
within a specific soil series can be similar in texture and color, the mineral and organic matter 
composition of soil tend to be heterogeneous.  As a result, concentrations of metals in adjacent 
soil samples can vary substantially over distances of a few feet. 
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Based on a Department survey of background concentrations of metals in soil in rural and 
suburban areas of the state, non-agricultural soils contained 0.02 – 22.7 ppm of arsenic with an 
average 3.25 ppm and less than 1.2- 150 ppm of lead with an average of 19.2 ppm (Fields, et al., 
1993).  A statistical test was conducted to determine the correlation between sand, silt and clay 
content of the samples and metal concentrations.  Samples containing higher clay content tended 
to have higher concentrations of most metals, including arsenic and lead (Fields, et al., 1993). 
 
While naturally-occurring lead concentrations have not been detected above the Department’s 
residential soil cleanup criteria in New Jersey, elevated arsenic concentrations have been found.  
Higher concentrations of naturally-occurring arsenic have been specifically associated with soils 
containing glauconite.  The US Geological Survey found arsenic concentrations generally lower 
than 10 ppm in sandy soils from undeveloped areas, but concentrations were as large as 40 ppm 
in samples containing higher clay content (Barringer, et al., 1998).  Soil sampling conducted as 
part of site remediation activities have shown glauconite soils to commonly contain arsenic 
concentrations of 20-40 ppm and range as high as 260 ppm (Schick, Personal comm., 1998).  The 
Department is currently involved in a research project with the New Jersey Geological Survey 
investigating metal levels in glauconite soils.”  Findings and Recommendations for Remediation 
of Historic Pesticide Contamination, Historic Pesticide Contamination Task Force, Final Report 
March 1999   
 
Fort Monmouth has been an operational military facility for in excess of ninety (90) years; and in 
many areas of Charles Wood, human activities have completely transformed the topography.  
Currently, Fort Monmouth is conducting a correlation study to determine the relative impact of 
the ubiquitous glauconitic silty sands and clays and the concentrations of dissolved arsenic 
observed in a number of monitoring wells on the post.  Upon the completion of the study, the 
results will be provided to NJDEP for review and comment.  It is the intent of the US Army to 
demonstrate that the preponderance of the dissolved arsenic is a function of soil type and 
chemistry and is not anthropogenic in nature. 
 
Hydrogeology 
 
The water table aquifer in the Main Post area is identified as part of the "composite confining 
units", or minor aquifers.  The minor aquifers include the Navesink formation, Red Bank Sand, 
Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.  The 
Hornerstown Formation acts as an upper boundary of the Red Bank aquifer, but it might yield 
enough water within its outcrop to supply individual household needs.  The Red Bank outcrops 
along the northern edges of the Installation, and contains two members, an upper sand member 
and a lower clayey sand member.  The upper sand member functions as the aquifer and is 
probably present on some of the surface of the Main Post and at a shallow depth below the 
Charles Wood Area.  The Hornerstown and Red Bank formations overlay the larger Wenonah-
Mount Laurel aquifer. 
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Based on records of wells drilled in the Charles Wood area, water is typically encountered at 
depths ranging from 2 to 9 feet below ground surface (bgs).  According to Jablonski, wells 
drilled in the Red Bank and Tinton Sands may yield 2 to 25 gallons per minute (gpm).  Some 
local well owners have reported acidic water that requires treatment to remove iron.  Acid sulfate 
soils are naturally occurring soils, sediments or organic substrates (e.g. peat) that are formed 
under waterlogged conditions.  Soil and sediment materials rich in iron sulfide tend to be very 
dark and soft.  Iron sulfides can react rapidly when they are disturbed (i.e. exposed to oxygen).  
Pyrite will tend to occur as more discrete crystals in soil and organic matter matrices and will 
react more slowly when disturbed.  The oxidation of iron sulfide in the potential acid sulfate soil 
materials (sulfidic material) may result in the formation of actual acid sulfate soil material or 
sulfuric material.   
 
These soils contain iron sulfide minerals (predominantly as the mineral pyrite) or their oxidation 
products.  Soil horizons that contain sulfides are called ‘sulfidic materials’ (Isbell 1996; Soil 
Survey Staff 2003) and can be environmentally damaging if exposed to air by disturbance.  
Exposure results in the oxidation of pyrite. 
 
 
 

1.3 HEALTH AND SAFETY 
 
Work site health and safety hazards were minimized during all decommissioning activities.  All 
areas which posed a vapor hazard were monitored by a qualified individual utilizing a calibrated 
photo-ionizer detector: Thermo Instruments Organic Vapor Monitor (OVM) – Model #580-B.  
The individual ascertained if the area was properly vented to render the area safe, as defined by 
OSHA.  All work areas were properly vented to insure that there were no contaminants present in 
the breathing zone above permissible exposure limits (PEL’s). 
 
 
 

1.4 REMOVAL OF UNDERGROUND STORAGE TANK 
 

1.4.1 General Procedures 
 
• All underground utilities were marked out by the respective trade shops or utility 

contractor  prior to excavation activities. 
 

• All activities were carried out with great regard to safety and health and the safeguarding 
of the environment. 

 
• All excavated soils were visually examined and screened with an OVM for evidence of 

contamination.  Potentially contaminated soils were identified and logged during closure 
activities. 
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• Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged separately from 
all soil and recycled in accordance with all applicable regulations and laws. 

 
• An NJDEP certified Subsurface Evaluator was present during all closure and remediation 

activities. 
 
1.4.2 Underground Storage Tank Excavation  
 
During decommissioning activities, surficial soil was carefully removed to expose the UST.  The 
tank was completely empty and contained no liquids prior to removal from the ground.      
 
After the UST was removed from the excavation, it was staged on an impervious surface, labeled 
and examined for holes.  The Subsurface Evaluator observed no holes in the tank during the 
inspection.  Soils surrounding the UST were screened visually and with an OVM for evidence of 
contamination.  Soil staining or petroleum hydrocarbons were not observed.   
 
 
 

1.5 UNDERGROUND STORAGE TANK DECOMMISSIONING AND DISPOSAL 
 
Subsequent to disposal, the UST was purged with air to remove vapors prior to cutting.  A 4 feet 
by 3 feet access hole was made in the UST using a pneumatic ripper gun with a non-sparking bit.  
The UST was cleaned first with rubber squeeges and adsorbent material broomed on the 
sidewalls and bottom.  The adsorbent material was then drummed and subsequently put into Ft. 
Monmouth’s ‘Oil Spill Debris’ roll-off container for proper disposal.  The atmosphere in and 
around the tank was monitored using an OVM and an Oxygen/Lower Explosive Level (LEL) 
meter to ensure safe working conditions during cutting and cleaning activities. 
 
The tank was then transported by TVS for disposal in compliance with all applicable regulations 
and laws.  The UST disposal certification, along with backfilling authorization, is included in 
Appendix B. 
 
The Subsurface Evaluator labeled the UST with the following information: 
 
• site of origin 
• NJDEP UST Facility ID number 
• date of removal 
• size of tank 
• previous contents of tank 
 
If available, photographic documentation of the UST is included in Appendix C. 
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2.0 SITE INVESTIGATION ACTIVITIES 
 

2.1 OVERVIEW 
 
The Site Investigation was managed by U.S. Army DPW personnel.  All analyses were 
performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory.  All sampling was performed by a NJDEP Certified Subsurface 
Evaluator according to the methods described in the NJDEP Field Sampling Procedures Manual 
(1992).  Sampling frequency and parameters analyzed complied with the NJDEP document 
Technical Requirements for Site Remediation, 7:26E-3.9 (June 7, 1993) which was the applicable 
regulation at the date of the closure.  All records of the Site Investigation activities are 
maintained by the Fort Monmouth DPW Environmental Office. 
 
The following Parties participated in Closure and Site Investigation Activities. 
 
• Ft. Monmouth Directorate of Public Works-Environmental Division 

  Contact Person:  Joseph Fallon 
  Phone Number:  (732) 532-6223 
 

• Subsurface Evaluator:  Frank Accorsi 
  Employer:  TECOM-Vinnell Services, Inc. (TVS) 
  Phone Number:  (732) 532-5241 
  NJDEP License No.:  0010042 
  (TVS)NJDEP License No.:  US252302 
 

• Analytical Laboratory:  Fort Monmouth Environmental Testing Laboratory 
  Contact Person:  Dan Wright 
  Phone Number:  (732) 532-4359 
  NJDEP Laboratory Certification No.:  13461 
 

 
2.2 FIELD SCREENING/MONITORING 

 
Field screening was performed by a NJDEP certified Subsurface Evaluator using an OVM and 
visual observations to identify potentially contaminated material, of which none were found. 
 
 

2.3 SOIL SAMPLING 
 
On April 7, 2000, closure soil samples were collected after the removal of the UST.  Closure 
samples 2042-A and 2042-B were collected from a total of two (2) locations along the UST 
bottom of the excavation for the UST No.:  192486-23.  Closure sample 2042-C was collected 
from a location along the UST piping.  A duplicate of sample 2042-A was also collected.   
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Refer to soil sampling location map in Figure 3.  All samples were analyzed for total petroleum 
hydrocarbons (TPH).  Groundwater was not encountered in the excavation. 
 
The site assessment was performed by TVS personnel in accordance with the NJDEP Technical 
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual.  A 
summary of sampling activities including parameters analyzed is provided on Table 1.  The 
closure soil samples were collected.  After collection, the samples were immediately placed on 
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis. 
 
 
 
 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 

 
3.1 SOIL SAMPLING RESULTS 

 
Closure soil samples were collected from a total of three locations (which included the duplicate) 
on April 7, 2000 to evaluate soil conditions following removal of the UST and piping.  All 
samples were analyzed for TPH.  The closure soil sample results were compared to the NJDEP 
health based criterion of 10,000 mg/kg for total organic contaminants (N.J.A.C. 7:26D and 
revisions dated February 3, 1994).  A summary of the analytical results and comparison to the 
NJDEP soil cleanup criteria is provided on Table 2.  The analytical data package, including 
associated quality control data, is provided in Appendix D.   
 
Closure soil samples collected on April 7, 2000 from the UST site excavation contained 
concentrations of TPH below the NJDEP soil cleanup criteria.  
 
 

3.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The analytical results for all of closure soil samples collected from the UST closure excavation at 
UST No.:  192486-23 were Not Detected for total petroleum hydrocarbons.   
 
Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP 
soil cleanup criterion for total organic contaminants of 10,000 mg/kg are not present in the 
location of former UST No.:  192486-23. 
 
No Further Action is proposed in regard to the closure and site investigation of UST No.:  
192486-23 at Building 2042. 
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TABLE 1 

 
SUMMARY OF LABORATORY ANALYSIS 

FT. MONMOUTH, BUILDING 2042, UST No.:  192486-23 
 07 April 2000 

 

 
 

ABBREVIATIONS: 
TPH = Total Petroleum Hydrocarbons, NJDEP Method OQA-QAM-025 (10/97) 
 
 

 
 
 
 
 

 
 

SAMPLE 
ID 

LABORATORY 
SAMPLE ID 

SAMPLE 
DATE 

SAMPLE 
MATRIX 

ANALYTICAL 
PARAMETER 

ANALYTICAL 
METHOD 

      
2042-A 5322.01 07-Apr-00 SOIL TPH OQA-QAM-25 
2042-B 5322.02 07-Apr-00 SOIL TPH OQA-QAM-25 
2042-C 5322.03 07-Apr-00 SOIL TPH OQA-QAM-25 
2042-D 

Duplicate 
5322.04 07-Apr-00 SOIL TPH OQA-QAM-25 
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TABLE 2 
 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
FT. MONMOUTH, BUILDING 2042, UST No.:  192486-23 

07 April 2000 
 

TOTAL PETROLEUM HYDROCARBONS 

 
SAMPLE ID LABORATORY 

SAMPLE ID 
SAMPLE LOCATION SAMPLE 

DEPTH  
MATRIX TPH 

RESULT S 
   (in feet)  mg/kg 

2042-A 5322.01 SOUTH END 7.0-7.5 Soil ND 
2042-B 5322.02 NORTH END 7.0-7.5 Soil ND 
2042-C 5322.03 PIPING 2.0-2.5 Soil ND 
2042-D 

Duplicate 
5322.04 DUPLICATE-SOUTH END 7.0-7.5 Soil ND 

 
 
 
ABBREVIATIONS: 
mg/kg = Milligrams Per Kilogram = parts per million    
ND = Compound Not Detected    
 
Gray shading indicates exceedance of NJDEP health based criterion of 10,000 ppm total organic contaminants 
 
 
 
 
 
 
 
 
 
 

-
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CERTIFICATIONS 
 

(NOT AVAILABLE)



  

  

APPENDIX B 
 

UST DISPOSAL CERTIFICATE 



I 

DIRECTORATE 
FORT MONMOUTH, 

OF PUBLIC WORKS 
NEW JERSEY 07703 

Contract Management Division 

SUBJECT: PWS-007, Residential UST Removal 
Contractor: TVS Inc. 

RE: Backfilling of excavation, 

BUILDING#, !)o1:2 LS'f-1-tf lo/t-litL c1;ect9 

TVS Inc. 
Field Supervisor, PWS-007 
ATTN: Brian Finch 
Building 166 
Fort Monmouth, New Jersey 07703-5000 

Dear Mr. Finch: 

The above referenced area has been sampled and analyzed as 
described in the NJDEP Regulations. The results indicate levels of 
petroleum contamination below the NJDEP allowable limits ew Lfi~~ 
,_Ira iiits ~ilifl!ii•es f\i:iiii&beir ihwrSJJat-=gaiii'iiil oai1.i.il.i.ci:a lib@ :eeo~@ 8.c eLie 
in"~.l!s 8•. The contractor may proceed with the backfilling of the 
excavation with stone to groundwater and clean fill to grade as 
required in the above referenced contract specification. 

CC: UST file copy 

Regards, 

h~ 
Mr. Dinker Desai 
Environmental Engineer 
Directorate of Public Works 



Directorate of Public Works 

Marpal Disposal Company, Inc. 
P.O. Box 188 
Lincroft, New Jersey 07738 

Re: Non-Hazardous Waste Disposal 
Contract No. DAAB07-96-C-8252 
Location: Bldg. 166, rear 
~olfcoff container No. 2798 
Size: 30 cubic yards 

Date: 30 January, 2001 

USTs from Bldgs: 226(2K), 227(2K), 228(2K), 2038(.5K), 2039(.5K), 2040(.5K), 
2041 (.5K), 2042(.5K), McGuire AFB 1507(2.5K) 

Dear Sirs: 

I certify that the above referenced 30 cubic yard roll-off container provided by Marpal, 
Inc. contains only crushed fiberglass underground storage tanks removed from residential 
buildings at Fort Monmouth, NJ, and one from McGuire Air Force Base. The tanks held only 
No. 2 heating oil. The tanks were cleaned in accordance with acceptable industry standards 
and NJDEP protocol and then crushed. No free liquids are present in the container. 

If you should require any additional information or help at this time, please contact Mr. 
Dinker Desai, Environmental Protection Specialist. He can be reached at the following 
telephone number: (732) 532-1475. 

Sincerely, 

/[.iZ 
Dinker Desai 
Environmental Protection Specialist 

Attachments: None 
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PHOTO DOCUMENTATION 
 

(NOT AVAILABLE)



  

  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX D 
 

SOIL ANALYTICAL DATA PACKAGE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



i l ,, 
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, NYSDOH #11699 

ANALYTICAL DATA REPORT 
Fort Monmouth Environmental Laboratory 

ENVIRONMENTAL DIVISION 
Fort Monmouth, New Jersey 

PROJECT: IJO# 100004 

Bid 2042 !!". 
Field Sample Location Laboratory Matrix Date and Time 

SamoleID# 
- -

of-Collection 

2042-A South End 7.0-7.5' 5322.01 Soil 07-Aor-OO 13:40 

2.042-BNor,thEnd7.0-7.5' 5.322.02 .Soil 07-Aor-OO 14.:lO 
2042-C Pining 2-2.5' 5322.03 Soil 07-Aor-OO 13:55 

2042-D Duplicate 7.0-7.5' 5322.04 Soil 07-Aor-OO 13:40 

TdoBlank 5322.05 Methanol 07-Apr-OO 

ANALYSIS: 
FORT MONMOUTH ENVIRONMENTAL LAB 

TPHC, %SOLIDS 

ENCLOSURE: 
CHAJN OF CUBTODY 
RESULTS 

Date Received 
- - -

04/07/00 
04/07/00 
04/07/00 
04/07/00 
04/07/00 

-
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Method Summary 

NJDEP Method OQA-QAM-025-10/97 

Gas Chromatographic Determination of Total Petroleum Hydrocarbons in 
Soil 

Fifteen grams (15g)(wet weight) of a soil sample is added to a 125 ml acid 
cleaned, solvent rinsed, capped Erlenmeyer flask. 15g anhydrous sodium sulfate is 
added to dry sample. Surrogate standard spiking solution is then added to the flask. 

Twenty five millililers(25ml) Methylene Chloride is added to the flask and it is 
secured on a orbital shaker table. The agitation rate is set to 400rpm and the sample is 
shaken for 30 minutes. The flask is the removed from the table and the particulate 
matter is allowed to settle. The extract is transferred to a Teflon capped vial. A second 
25ml 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 transferred to a 1 ml autosampler vial. 

The extract is then injected directly into a GC-FID for analysis. The sample is 
analyzed for petroleum hydrocarbons covering a range of CB-C42 including pristane and 
phytane. Total -Petroleum-Hydrocarbon concentration is determined byjntegrating -
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 solid, sample weight and concentration. 

000001 



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 nmge ). 

Duplicate Results Summary Meet Criteria-
(lf 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 
if GC fingerprinting was conducted. 

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

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

Date 

Indicate 
Yes,No,N/A 

~ 
tJO 

J2t 

000002 



Customer: Dinker Desai 

Phone#: X21475 

Fort Monmouth Environmental Testing Laboratory 
Bldg. 173, SELFM,PW-EV, Fort Monmouth, NJ 07703 

Tel (732)532-4359 Fax (732)532-6263 EMail:wrightd@maill.monmouth.army.mil 

NJDEP Certification #13461 / NYDOH Certification #11699 

Proiect No: 100004 I 

LocaJ.ion:gL..oc. ).01 :i.. {!9+t I ; 

Chain of Custody Record 

Analysis Parameters 

er., f I• = Samples Kept <4 'C 

0 ~ 
I )DERA I X )OMA UST A$Sessment UST# / 9 ~4t£-J.3 Me"{1Lt.. 61-) , ~ - 'g 

~ Samplers Name/ ComPlplY: FrankAccorsi/TVS 

Lab Sample I.D. I Sample Loe, 

Sample # I ~ ,:2 Remarks / Preservation er., 
~ ::!?. VOA ID# 0 Method 

Type Bottles E-< 0 0: 

5ociB- . o Ll2r>4?--- [). .S:Q.,. 
B. 1.10 

- . lei' 

0 5'0/L ;2. ; "'f. );-- 'JC l45J... 0 ·ct:-l 

/410 -J. . "l( 
'l( )C t453 C) 

-C.., p ,p,;, :L -2.s- J.35"5"'" :l. )c '{: Jef 11-s1- 0 

7.{}-z.sl /140 ~ 1)( )C X 14-5.5 0 

- 1.r..Q 

OVM sn#SSOU-64455.343 was calibrated with zero air & wt2/£ppm lsobutylene.read g,tf-,r ppm. Nftl "1--£-o tJ ff(time/date & initial) 

0 
C,.;i 

print legibly 

Screen/ non-certified, UEDD 

Days, UASAP Verbal Hrs. 

Page _J_ of _j_ 

Commehts: f- 1/0 +10 0/V ;z.s-7,, ;,-?ooo /l"M 
I 0/V fltf~-Y"?;, J,<1,,✓ ,,_,• O#F 

Remarks: Dedicated Sampling Tools Used 

11AJ1 satnple oQ.ints have been GPS? 

p..,,e, '--\ ·10. ~C,c:JQ 

E;x-1,.-, LJ,.,c\ 

USTcoc.x!s3/21/00 



Client: 

Analysis: 

Matrix: 

Inst. ID., 

Column Type : 

Injection Volume: 

lsample 
II 

5322.01 
5322.02 
5322.03 
5322.04 

METHOD BLANK 

ND = Not Detected 

i Report of Analysis I 
U.S.Army, Fort Monmouth Environmental Laboratory 

NJDEP Certification # 13461 

U.S.Army Project#: 

DPW. SELFM-PW-EV Location: 

Bldg. 173 UST Reg,#: 

Ft. Monmouth, NJ 07703 

OQA-QAM-025 Date Received : 

Soll Date Extracted : 

GC TPHC INST. #1 Extraction Method : 

RTX-5, 0.32nun ID, 30M Analysis Complete : 

luL Analyst: 

I 
Dilution Weight 

I % Solid II (:) I Field ID 
Factor (g) 

2042-A 1.00 15.07 90.39 173 
2042-B 1.00 15.08 91.14 171 
2042-C 1.00 15.24 85.70 180 
2042-D .1.00 15.04 90.71 172 

TBLK375 1.00 15.00 100.00 157 

MDL = Method Detection Limit 

5322 

Bldg.2042 

192486-23 

07-Apr-00 

10-Apr-00 

Shake 

12-Apr-00 

B.Patel 

TPHC 
Result 
(m-"·-' 

ND 
ND 
ND 
ND 

. 

ND 

000004 



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 detans. The document shall be bound and paginated, contain a 
table of contents, and all pages shall be legible. Incomplete 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. Cover page, Title Page listing Lab Certification#, facility name 
and address, & date of report submitted 

2. Table of Contents submitted 

3. Summary Sheets listing analylical results for all targeted and non-targeted 
compounds submitted 

4. Document paginated and legible .. 

5. Chain of Custody submitted 

6. Samples submitted to lab within 48 hours of sample collection 

7. Methodology Summary submitted 

8. Laboratory Chronicle and Holding Time Check submitted 

9. Results submitted on a dry weight basis 

10. Method Detection Limits submitted 
11. Lab certified by NJDEP for parameters of appropriate category 

of parameters or a member of the USEPA CLP ~ 

C::::::_:_~;_/, -----~­
Laboratory Manager or Environmental Consultant's Signature _..;,~/-=.------?7 ....L. -='""-' 

Date _tiJ Zl> I ·70 c::::::::::=----·· 
Laboratory Certification #13461 

'Refer to NJAC 7:26E - Appendix A, Section IV - Reduced Data Deliverables - Non-USEPA/CLP 
Methods for further guidance. 



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. 

Daniek&J&righD 
Laboratory Manager 


	Cover Letter
	SI Report for Parcel 9 USTs
	Attachment A Location and Site Layout Drawing of Parcel 9 Megill Housing
	Attachment B Summary Table of Parcel 9 Megill Housing Underground Storage Tanks
	Attachment C UST 2022 Closure Report
	Attachment D UST 2023 Closure Report
	Attachment E UST 2024 Closure Report
	Attachment F UST 2025 Closure Report
	Attachment G UST 2026 Closure Report
	Attachment H UST 2027 Closure Report
	Attachment I UST 2028 Closure Report
	Attachment J UST 2029 Closure Report
	Attachment K UST 2030 Closure Report
	Attachment L UST 2031 Closure Report
	Attachment M UST 2032 Closure Report
	Attachment N UST 2033 Closure Report
	Attachment O UST 2034 Closure Report
	Attachment P UST 2035 Closure Report
	Attachment Q UST 2036 Closure Report
	Attachment R UST 2037 Closure Report
	Attachment S UST 2038 Closure Report
	Attachment T UST 2039 Closure Report
	Attachment U UST 2040 Closure Report
	Attachment V UST 2041 Closure Report
	Attachment W UST 2042 Closure Report




