
 
19 October 2017 

 
 
Mr. Ashish Joshi 
New Jersey Department of Environmental Protection  
Division of Remediation Management & Response 
Northern Bureau of Field Operations 
7 Ridgedale Avenue (2nd Floor) 
Cedar Knolls, NJ 07927-1112 
 
SUBJECT: Request for Concurrence 

Site Investigation Report Addendum for Parcel 102 (Former Skeet Range)  
Fort Monmouth, New Jersey 

 PI G000000032 
 
Dear Mr. Joshi: 

The Fort Monmouth (FTMM) Team has prepared this addendum to the Site Investigation (SI) Report 
(Reference 1) to summarize relevant environmental investigations at Parcel 102 (Former Skeet 
Range; Figure 1) in support of the subject request.  References, figures, and attachments mentioned in 
this addendum are listed at the end of this addendum. 

Parcel 102 Background 

As described in Attachment A, the Former Skeet Range was used from approximately 1940 to 1955 
and, as shown on Attachment B, was comprised of four trap houses (T-50 through T-53).  Army skeet 
ranges were shotgun ranges used for recreational or training purposes that involved target shooting 
from designated firing line positions at clay targets that were mechanically thrown into the air.  The 
trap houses contained devices called “traps” that launched the targets.  Potential environmental 
impacts may result at skeet ranges due to the distribution of lead shot pellets in the soil within an area 
known as the shot fall zone (Reference 5). Shot pellets from shotgun shells contain mostly lead but 
also contain antimony, arsenic, and other minor constituents, including zinc, copper, nickel, and 
cadmium. Polynuclear aromatic hydrocarbons (PAHs) were associated with the binder used in 
manufacturing the clay targets (Reference 3) and are likely to be found in skeet range soil. 

The trap houses and the firing line for the Former Skeet Range were generally located within the 
rectangular area shown on Figure 1.  Reference 2 identified an   semi-circular area as the Surface 
Danger Zone (SDZ) located to the north of the firing line which represented the maximum extent of 
ground area that could be impacted by a skeet range. A military guidance manual indicates the 
standard skeet range danger zone to extend 900 feet from the firing position (Reference 4), which is 
slightly smaller than the Reference 2 SDZ (Figure 2).  The firing line for the Former Skeet Range was 
likely along the southern edge of the range just north of North Avenue, and the firing direction was 
generally towards the north.   
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The orientation of the SDZ identified in Reference 2 suggests that impacts from shotgun firing could 
potentially range from west-southwest to east-northeast (Figure 2).  Based on this configuration, clay 
targets could be thrown in any direction within this designated SDZ, resulting in clay target debris 
and shot fall areas within this range boundary.  However other investigations (summarized in 
Reference 5) have shown that most clay target debris would be deposited approximately 180 to 200 
feet from the firing position, while intact clay targets (i.e., missed targets) would deposit slightly 
further from the firing position.  The bulk of the shot fall would be deposited 375 to 600 feet from the 
firing position (Reference 5).  Based on these generalized dimensions, Figure 2 shows the potential 
area of maximum shot fall deposits within the SDZ.   

The Former Skeet Range (closed in 1955) was used as a landfill from approximately 1959 to 1964.  
The Remedial Investigation Report for Landfill FTMM-03 (Reference 7) and subsequent decision 
documents specify the construction of a vegetated soil cap over Landfill FTMM-03 consistent with 
the NJDEP Solid Waste regulations.  Landfills FTMM-05 and FTMM-08 also occupy portions of the 
area designated as the SDZ for the Former Skeet Range (Figure 2).   

Reference 6 identified environmental carve-out designations for the Former Skeet Range that were 
identified as Parcel 102.  Four discrete, non-contiguous carve-out areas were demarcated (Parcels 
102A through 102D; see Figure 2) as the areas within the Reference 1 SDZ and outside of Landfills 
FTMM-03, FTMM-05 and FTMM-08.  

Aerial Photograph Interpretation 

Aerial photographs were evaluated to clarify the actual location of the Former Skeet Range and to 
determine the size and potential impacts of the shot fall zone on Parcels 102A, B, C, and D.  
Appendix A of Reference 7 included interpretation of historical aerial photographs that were used in 
the areal delineation of Landfill FTMM-03.  As discussed above, the Former Skeet Range was 
reportedly closed by 1955 and the general area was subsequently used for landfilling.  Therefore, the 
aerial photographs of Landfill FTMM-03 dating from 1947 to 1969 were reviewed again to identify 
site-specific features that could be attributed to the Former Skeet Range (Attachment C).  A 1947 
photograph clearly shows the T-51, T-52 and T-53 trap houses, as well as linear paths that appear to 
represent firing lines.  The trap houses and firing areas are located within an area cleared of trees, 
which would allow unobstructed firing in an area towards the north and northwest of Parcel 102C, 
which is a more limited area than the SDZ identified in Reference 2.  The 1947 aerial photograph also 
shows the Parcel 38 firing range in the area near Parcels 102A and 102B, which was separated from 
the Former Skeet Range Area by a more densely forested area.  It is evident that Parcels 102A and 
102B were well outside of the cleared area used as the Former Skeet Range, and therefore outside of 
the area potentially impacted by clay targets and shot fall (Figure 3).   

The 1947 aerial photograph also shows barracks within the Parcel 102D area, which are also 
separated from the Former Skeet Range by trees.  This suggests that Parcel 102D was outside the area 
directly impacted by the Former Skeet Range.  Further, it is unreasonable to assume that the Army 
would have allowed shotgun firing towards occupied areas such as the barracks at Parcel 102D, due 
to the potential hazard to Army personnel.  Therefore, it is evident that the Parcel 102D area is 
outside of the area impacted by clay targets and shot fall (Figure 3). 
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The 1957 aerial photograph (Attachment C) shows that additional trees have been cleared, suggesting 
that tree clearing for landfilling activities may have begun.  The trap houses were no longer present in 
the 1957 photograph, although traces of the former firing lines are faintly visible.  Landfilling activity 
and traces of the former firing lines were also evident in the 1963 and 1969 aerial photographs.     

The evaluation of these aerial photographs indicates that Parcels 102A, B, and D are outside of the 
area potentially impacted by the Former Skeet Range, and that Parcel 102C is within Landfill 
FTMM-03 which will be addressed by the planned construction of a vegetative soil cover.   

Soil and Sediment Analyses 

In 1998 the Army characterized near-surface soils using Geoprobe soil borings installed throughout 
Landfill FTMM-03 and surrounding landfills (Figure 4).  A total of 205 primary soil samples and 8 
field duplicates were collected from 0.5 to 1 feet below ground surface for analysis of semivolatile 
organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), and Target Analyte List 
(TAL) metals.  Laboratory analyses were conducted at the Fort Monmouth Environmental Testing 
Laboratory (FMETL), a New Jersey-certified laboratory (Certification No. 13461).  The results of 
these analyses were reported in Reference 7.   

Lead and PAHs are potential contaminants of concern for skeet ranges (References 3 and 5).  The soil 
analytical results were compared to the 18 September 2017 amendment to the NJDEP Residential 
Direct Contact Soil Remediation Standards (RDCSRS) for lead and seven key PAHs as presented in 
Attachment D.  Sample locations where the RDCSRSs were exceeded for lead or PAHs within and 
near the site-specific Former Skeet Range area are shown in Figure 5.  The exceedances of lead and 
PAHs are randomly distributed throughout Landfill FTMM-03 both within and beyond the site-
specific Former Skeet Range area, and therefore are not indicative of skeet range contamination.   

The Baseline Ecological Evaluation (BEE; Reference 8) conducted at Fort Monmouth in 2012 
included the collection and analysis of sediment samples from Lafetra Creek adjacent to Landfills 
FTMM-03, -05, and -08 for lead and PAHs, in addition to other analytes.  The distribution of lead in 
the BEE sediment results is presented in Figure 6.  The BEE concluded that there were no ecological 
effects associated with the concentrations of lead and PAHs observed in the creek, presumably from 
the skeet range.  Although some lead concentrations exceeded the lead sediment Ecological Screening 
Criterion (ESC), the maximum detected background concentration of lead was not exceeded.  The 
BEE concluded that no further evaluation of lead in the sediment of Lafetra Creek was required 
(Reference 8).  NJDEP (Reference 9) agreed that no additional ecological evaluation or assessment 
was necessary. Therefore, based on the results of the BEE, any potential impact from the Former 
Skeet Range to property off Fort Monmouth (as shown in Figure 3) is considered unlikely.    

Summary 

The review of historical documentation and aerial photographs summarized in this addendum 
indicates that the Former Skeet Range was in use prior to the creation of the surrounding landfills, 
thereby resulting in significant disturbance of all portions of the Former Skeet Range within Landfill 
FTMM-03.  Historical aerial photographs indicate that Parcels 102A, 102B, 102C and 102D are 
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FIGURES 

Figure 1 – Small Arms Firing Range Locations 

Figure 2 – Former Skeet Range Layout 

Figure 3 – Area Potentially Impacted by Former Skeet Range 

Figure 4 – Previous Sample Locations and Aerial Photograph Features 

Figure 5 – Soil Analytical Results at Former Skeet Range 

Figure 6 – Sediment Lead Concentrations Near Former Skeet Range 
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Former Skeet Range excerpts



FINAL HISTORICAL RECORDS REVIEW  JANUARY 2006 
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recommended for groundwater and surface water, this area will not be discussed further in this 

HRR. 

 

4.4.4 Former Skeet Range (MP) 

 

The Former Skeet Range was located east of 

the Former Outdoor Firing Range (1940-

1955 Pistol Range) and was used during the 

same time period (FTMM017 and 

FTMM024).  The Former Skeet Range and 

four trap houses (Buildings T-50 – T-53) 

were identified on a 1941 map (FTMM017).  

Figure 4-24 depicts a portion of this map 

that presents the location and layout of the 

Former Skeet Range.  According to AR 750-

10 and TM 9-855, the typical shooting field (i.e., firing arc) for a skeet range (shotgun range) 

was historically laid out as a 63-foot radius semi-circle with concrete/asphalt walkways.  

According to AR 750-10 and TM 9-855, the SDZ (which includes the downrange hazard area 

and safety fan) historically consisted of a semi-circle with a 900-foot radius that utilized the 

same apex as the shooting field.  Figure 4-25 depicts a typical SDZ for a skeet range (shotgun 

range).  According to AR 750-10 and TM 9-855, for a single field range, the acreage of the SDZ 

was historically approximately 30 acres.  The actual size of the Former Skeet Range at FTMM is 

approximately 41.2 acres, which encompasses the firing arc, target area, and impact area (Map 4-

2) where the lead shot and broken clay targets would most likely be found.  The acreage for the 

Former Skeet Range was based on a 1941 map that depicted the layout of the range (FTMM017).  

Map 4-2 depicts the dimensions of the Former Skeet Range, along with the typical SDZ for a 

skeet range (shotgun range).  

Figure 4-24:  Former Skeet Range (FTMM017) 
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Figure 4-25:  Typical SDZ for a single field 
shotgun range (AR 750-10 and TM 9-855)  

 

Based on historical documents and information obtained during the data collection process, 

munitions usage at the Former Skeet Range is assumed to be limited to small arms (FTMM013, 

FTMM014, FTMM016, FTMM018 through FTMM023).  The primary MC of concern is lead.  

Other MC of concern include antimony, arsenic, nickel, and lead styphnate/leads azide.  It is 

assumed that clay targets were used in conjunction with the Former Skeet Range; therefore, 

polycyclic aromatic hydrocarbons (PAHs) associated with the targets may also be present (PAHs 

are a component used to manufacture clay targets) (FTMM033). The concentration of PAHs in 

clay targets varies from one manufacturer to the next, but may be as high as 1000 

milligrams/kilogram (FTMM033).  However, existing studies show that PAHs are bound within 

the limestone matrix of the target and are, therefore, not bioavailable (this statement is site-

specific and may not hold true for the Former Skeet Range) (FTMM033).  A CSM for the Former 

Skeet Range is presented in Section 5.3.   
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Former Skeet Range



Parcel 102 Skeet Range

Parcel 38 Former Outdoor Firing Range

Parcel 105 Pistol Range 
(no longer present)

Zoom-In View of 3 December 1941 Post Plan Drawing
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Historical Aerial Photographs 

 
 
 

 
 
 
 
 
 
 
 
 
 
 



Lafetra CreekStand of trees; no 
landfill present 

FTMM-3 in 1947 
Source (Date): USDA (1947-07-03 - 1947-10-20) 
Obtained from http://www.historicaerials.com

Ditching for 
possible 
drainage 
improvements

Tree line which will 
disappear in later 
years

North Drive

Lafetra Creek

Cleared area is 
interpreted as the 
Parcel 102 Skeet 
Range

Trap houses T-51, 
T-52 and T-53

?

?
Cleared area is 
interpreted as the 
Parcel 38 Former 
Outdoor Firing 
Range



FTMM-3 in 1957 
Source (Date): USDA (1957-05-01 - 1957-09-25) 
Obtained from http://www.historicaerials.com

Lafetra Creek

vegetation thinned 
out, less tree cover

Line of trees gone

Trees along Lafetra 
Creek North Drive

Lafetra Creek 
channel relocated 
north due to 
landfilling at 
FTMM-03

Ditching has 
been filled in 
due to 
landfilling 
activities

Landfill activities 
have filled in area; 
previous stands of 
trees are gone.



FTMM-3 in 1963 
Source (Date): USDA (1963-05-04 - 1963-08-16) 
Obtained from http://www.historicaerials.com

Tree line thinned 
near Lafetra Creek, 
remaining trees form 
acute angle with 
Lafetra Creek

land looks 
reworked and filled

Landfill activities at 
FTMM-03 have 
continued to filled in 
area.

Lafetra Creek

North Drive

Traces of trap 
houses?



FTMM-3 in 1969 
Source (Date): USGS (1969-11-26 - 1969-12-13) 
Obtained from http://www.historicaerials.com

Tree line remains at 
acute angle to creek

Filled area appears 
undisturbed.  
Vegetation returning

Lafetra Creek

North Drive

Traces of trap 
houses?
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Final
Remedial Investigation Report for Site FTMM-03

Tables

Fort Monmouth, BRAC 05 Facility
Contract Number W912DY-09-D-0062, Task Order 0012

February 2016
Tables-6

Field Sample Location

Sample Date 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/30/98

Volatile Organic Compounds (μg/kg)
Lab Sample ID (VOCs only collected 24 in bgs) 3923.03 3923.05 3923.07 3923.09 3923.11 3923.13 3923.15 3923.17 3923.19 3923.21 3923.23 3923.25 3923.27 3923.29 3923.31 3923.33 3929.03
Acrylonitrile 900 3000 500 n/a <2400 <2000 <2000 <2000 <2200 <1900 <2000 <1800 <2100 <1900 <2000 <1800 <1900 <3000 <2000 <1900 <1900
Methylene Chloride 34000 97000 10 n/a <680 <580 <560 <570 <620 <550 <580 <500 <610 <550 <580 <530 <540 <860 <570 <540 1600
Benzene 2000 5000 5 n/a <340 <290 <280 <290 <310 <280 <290 <250 <300 <280 <290 <260 <270 <430 <290 <270 <270
Toluene 6300000 91000000 7000 n/a <340 <290 <280 <290 <310 <280 <290 <250 <300 <280 <290 <260 <270 <430 <290 <270 <270
Tetrachloroethene 2000 5000 5 n/a <340 <290 <280 <290 <310 <280 <290 <250 <300 <280 <290 <260 <270 <430 <290 <270 <270
Chlorobenzene 510000 7400000 600 n/a <340 <290 <280 <290 <310 <280 <290 <250 <300 <280 <290 <260 <270 <430 <290 <270 <270
Ethylbenzene 7800000 110000000 13000 n/a <680 <580 <560 <570 <620 <550 <580 <500 <610 <550 <580 <530 <540 <860 <570 <540 <540
m+p-Xylenes 12000000 170000000 19000 n/a <1000 <870 <840 <860 <940 <830 <870 <750 <910 <830 <880 <790 <820 <1300 <860 <810 <800
o-Xylene 12000000 170000000 19000 n/a <680 <580 <560 <570 <620 <550 <580 <500 <610 <550 <580 <530 <540 <860 <570 <540 <540
Total Xylenes 12000000 170000000 19000 n/a -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
TICs NLE NLE NLE n/a ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Semi-Volatile Organic Compounds (μg/kg)
Lab Sample ID (All analysis except VOCs - collected 6 to 12 in bgs) 3923.02 3923.04 3923.06 3923.08 3923.10 3923.12 3923.14 3923.16 3923.18 3923.20 3923.22 3923.24 3923.26 3923.28 3923.30 3923.32 3929.02
1,4-Dichlorobenzene 5000 13000 2000 n/a <1100 <1000 <1000 <980 <1000 <1000 <1000 <980 <1100 <1100 <980 <1000 <1100 <970 <1100 <1100 <1000
Naphthalene 6000 17000 25000 n/a <1100 <1000 <1000 140 J <1000 <1000 <1000 <980 <1100 <1100 <980 <1000 <1100 <970 <1100 <1100 <1000
2-Methylnaphthalene 230000 2400000 8000 n/a <1100 <1000 <1000 210 J <1000 <1000 <1000 <980 <1100 <1100 <980 <1000 <1100 <970 <1100 <1100 <1000
Acenaphthylene NA 300000000 NA n/a 210 J <1000 <1000 <980 <1000 <1000 <1000 380 J <1100 <1100 360 J <1000 <1100 <970 <1100 <1100 <1000
Acenaphthene 3400000 37000000 110000 n/a <1100 <1000 <1000 <980 <1000 <1000 <1000 <980 <1100 <1100 <980 <1000 <1100 <970 <1100 <1100 <1000
Dibenzofuran NLE NLE NLE n/a <1100 <1000 <1000 <980 <1000 <1000 <1000 <980 <1100 <1100 <980 <1000 <1100 <970 <1100 <1100 <1000
4-Nitrophenol NLE NLE NLE n/a <1100 <1000 <1000 <980 <1000 <1000 <1000 <980 <1100 <1100 <980 <1000 <1100 <970 <1100 <1100 <1000
Diethylphthalate 49000000 550000000 88000 n/a <1100 <1000 <1000 <980 <1000 <1000 <1000 <980 <1100 <1100 <980 <1000 <1100 <970 <1100 <1100 <1000
Fluorene 2300000 24000000 170000 n/a <1100 <1000 <1000 <980 <1000 <1000 <1000 <980 <1100 <1100 <980 <1000 <1100 <970 <1100 <1100 <1000
Phenanthrene NLE NLE NLE n/a 1100 J 520 J 150 J <980 <1000 150 J <1000 1700 <1100 <1100 1700 <1000 <1100 <970 <1100 <1100 220 J
Anthracene 17000000 30000000 2400000 n/a 150 J <1000 <1000 <980 <1000 <1000 <1000 470 J <1100 <1100 430 J <1000 <1100 <970 <1100 <1100 <1000
Di-n-butylphthalate 6100000 68000000 760000 n/a 430 JB 840 JB 160 JB 160 JB 170 JB 230 JB 620 JB 640 JB 650 JB 230 JB 620 JB 470 JB 520 JB 770 JB 660 JB 740 JB 460 JB
Fluoranthene 2300000 24000000 1300000 n/a 900 J 390 J 130 J <980 <1000 <1000 <1000 3700 <1100 170 J 3600 <1000 <1100 280 J <1100 <1100 360 J
Pyrene 1700000 18000000 840000 n/a 1400 550 J 180 J <980 <1000 <1000 <1000 3100 <1100 180 J 3100 <1000 <1100 280 J <1100 <1100 330 J
Benzo(a)anthracene 600 2000 800 n/a 530 J 210 J <1000 <980 <1000 <1000 <1000 1800 <1100 <1100 1700 <1000 <1100 170 J <1100 <1100 210 J
Chrysene 62000 230000 80000 n/a 1100 J 370 J <1000 <980 <1000 <1000 <1000 2800 <1100 <1100 2800 <1000 <1100 300 J <1100 <1100 300 J
bis(2-Ethylhexyl)phthalate 35000 140000 1200000 n/a <1100 <1000 <1000 <980 <1000 <1000 <1000 <980 <1100 <1100 <980 <1000 <1100 <970 <1100 <1100 <1000
Benzo(b)fluoranthene 600 2000 2000 n/a 440 J <1000 <1000 <980 <1000 <1000 <1000 1900 <1100 <1100 2100 <1000 <1100 190 J <1100 <1100 170 J
Benzo(k)fluoranthene 6000 23000 25000 n/a 560 J <1000 <1000 <980 <1000 <1000 <1000 1800 <1100 <1100 1700 <1000 <1100 200 J <1100 <1100 220 J
Benzo(a)pyrene 200 200 200 n/a 510 J <1000 <1000 <980 <1000 <1000 <1000 2000 <1100 <1100 2000 <1000 <1100 170 J <1100 <1100 210 J
Indeno(1,2,3-cd)pyrene 600 2000 7000 n/a <1100 <1000 <1000 <980 <1000 <1000 <1000 1300 <1100 <1100 1200 <1000 <1100 <970 <1100 <1100 <1000
Dibenz(a,h)anthracene 200 200 800 n/a <1100 <1000 <1000 <980 <1000 <1000 <1000 410 J <1100 <1100 210 J <1000 <1100 <970 <1100 <1100 <1000
Benzo(g,h,i)perylene 380000000 30000000 NA n/a <1100 <1000 <1000 <980 <1000 <1000 <1000 1200 <1100 <1100 1100 <1000 <1100 <970 <1100 <1100 <1000
TICs NLE NLE NLE n/a 2090 1600 ND 1800 800 2200 2200 12220 5500 6400 14560 850 ND 11540 1100 1300 6000
PESTICIDES / PCBs (mg/kg)
gamma-BHC 0.4 2 0.002 n/a < 0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 0.041 <0.0004 <0.0004 <0.0004
Heptachlor 0.1 0.7 0.5 n/a <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
Heptachlor Epoxide 0.07 0.3 0.01 n/a <0.0007 <0.0006 <0.0007 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006
4,4'-DDE 2 9 18 n/a 0.728 0.186 0.217 0.092 0.181 0.006 0.026 1.403 0.336 0.349 0.168 0.897 0.008 0.94 0.068 0.001 0.003
Dieldrin 0.04 0.2 0.003 n/a <0.0005 <0.0005 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
4,4'-DDD 3 13 4 n/a <0.0065 0.016 0.015 0.015 0.002 <0.0006 <0.0006 0.059 0.018 1.491 0.029 0.15 0.014 0.14 0.014 <0.0006 0.003
Endrin Aldehyde NLE NLE NLE n/a 0.202 <0.0005 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
4,4'-DDT 2 8 11 n/a 0.5 0.661 0.354 0.04 0.042 0.004 0.016 1.376 0.413 5.066 0.077 1.551 0.011 4.312 0.069 0.004 0.007
Endosulfan-Sulfate 470 6800 2 n/a <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
gamma-Chlordane 0.2 1 0.05 n/a <0.0005 <0.0005 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.024 0.004 <0.0005 <0.0005 0.013 <0.0005 <0.0005 <0.0005
alpha-Chlordane 0.2 1 0.05 n/a <0.0005 <0.0005 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.018 0.004 <0.0005 <0.0005 0.017 <0.0005 <0.0005 <0.0005
Aroclor 1260 0.2 1 0.2 n/a <0.0039 <0.0038 <0.0040 <0.0036 <0.0035 <0.0037 <0.0037 <0.0037 <0.0039 <0.0038 <0.0038 <0.0036 <0.0037 <0.0036 <0.0036 <0.0037 <0.0037

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

B-1 B-2 B-15 B-16B-3 B-5 B-6 B-7 B-8Weston 1995 
Background 

(Main Post) (3)

B-17B-4 B-9 B-10 B-11 B-12 B-13 B-14

9/18/17 RDCSRS

500

5000

5000

5000
500

450000

45000
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Field Sample Location

Sample Date 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 09/30/98

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

B-1 B-2 B-15 B-16B-3 B-5 B-6 B-7 B-8Weston 1995 
Background 

(Main Post) (3)

B-17B-4 B-9 B-10 B-11 B-12 B-13 B-14

METALS (mg/kg)
Aluminum 78000 NA 6000 15200 7700 9100 10300 2700 5190 3590 1940 9660 2900 4560 4710 1140 8050 8920 14500 12300 12700
Antimony 31 450 6 ND 1.25 1.27 1.23 < 0.221 < 0.22 0.82 1.13 0.255 0.618 < 0.247 < 0.242 < 0.199 < 0.23 1.11 0.749 0.577 1.4
Arsenic 19 19 19 22.9 10.5 16 16.3 6.07 6.33 20.3 18.4 7.27 2 3.14 4.25 2.35 6.21 14.9 18.5 14.1 18.4
Barium 16000 59000 2100 32.3 40.4 49 28.7 119 141 63.1 29.8 31.7 32.6 30.7 32.2 22.4 81.7 25.3 18 24.7 60
Beryllium 16 140 0.7 2 1.27 1.17 1.1 0.594 0.716 0.515 0.416 0.685 0.355 0.498 0.811 0.166 0.791 1.05 0.828 0.731 1.06
Cadmium 78 78 2 ND 0.173 0.277 0.125 0.0827 0.495 0.265 0.128 0.127 < 0.051 0.304 0.249 0.158 < 0.057 < 0.052 < 0.052 0.146 0.824
Calcium NLE NLE NLE 921 766 738 1050 1530 2020 1380 464 876 751 325 449 586 604 122 845 799 1360
Chromium NLE NLE NLE 269 85 104 106 8.15 10.5 30.4 9.25 49.3 10.8 17.9 14.8 3.16 19.5 103 93.2 81.8 125
Cobalt 1600 590 90 2.5 3.15 1.99 1.07 1.62 2.7 2.76 2.9 2.09 3.32 2.98 4.73 1.68 5.15 1.27 1.04 1.07 1.46
Copper 3100 45000 11000 8 24.2 76.9 51.6 16.7 12.2 63.6 37.7 19.3 26 46.4 58.5 10.6 97 33.6 16.2 22.8 160
Iron NLE NLE NLE 55800 27200 25100 25900 5850 8180 21800 12000 16400 4230 5470 3260 1330 6450 28100 25000 24400 26500
Lead 400 800 90 19.5 35.6 89.5 106 5.72 5.29 49 37.1 36.9 355 42.9 35.2 6.89 31.9 40 13.5 28.6 471
Magnesium NLE NLE NLE 7230 3130 3100 3400 253 273 945 165 1860 196 620 213 87.8 418 3580 3170 2870 3740
Manganese 11000 5900 65 90.7 17.8 136 63.6 14.6 14.2 31.1 31.3 73.5 11.6 22.4 8.06 8.88 19.3 30 45.4 41.5 224
Mercury 23 65 0.1 ND 0.108 0.157 0.091 0.557 0.487 0.027 0.064 0.065 0.085 0.035 0.282 0.028 0.045 0.109 0.022 < 0.011 0.159
Nickel 1600 23000 48 8.4 8.28 5.75 5.4 4.77 7.53 12.4 10.6 6.66 9.7 10.1 14.8 4.35 16.8 4.65 4.38 4.43 7.89
Potassium NLE NLE NLE 15400 6860 5880 6320 641 564 2500 412 5190 468 1560 731 129 1350 7680 4880 4150 6700
Selenium 390 5700 11 1.9 < 0.368 < 0.344 < 0.312 < 0.332 < 0.33 4.72 10.7 < 0.280 0.32 < 0.371 1.29 < 0.299 1.46 < 0.315 < 0.309 < 0.348 < 0.316
Silver 390 5700 1 1.1 < 0.368 < 0.344 < 0.312 < 0.332 < 0.33 < 0.329 < 0.342 < 0.28 < 0.303 < 0.371 < 0.362 < 0.299 < 0.345 < 0.315 < 0.309 < 0.348 < 0.316
Sodium NLE NLE NLE 51.6 114 68.4 77.8 111 160 119 65.6 160 161 127 129 71.9 287 121 76.4 68.5 105
Thallium 5 79 3 ND < 0.368 < 0.344 < 0.312 < 0.332 < 0.33 < 0.329 < 0.342 < 0.28 < 0.303 < 0.371 < 0.362 < 0.299 < 0.345 < 0.315 < 0.309 < 0.348 < 0.316
Vanadium 78 1100 NA 94.1 35.1 34.5 41.4 12.4 13.9 19.2 14.5 34.5 13.9 17.9 18.1 5.7 24.8 43.2 51.5 45.3 53.4
Zinc 23000 110000 930 81.4 115 172 82.8 12.4 14.2 48.7 26 58.2 417 31.8 21.7 12.2 25.6 40.8 63.3 79.9 481
Notes:

(2) NJDEP Impact to Ground Water Standard (NJDEP guidance document; November 2013).

NJDEP criteria for xylene isomers are for total xylenes.
NJDEP criteria for Aroclor 1260 are for total PCBs.
Detections are bolded.
B = Analyte detected in both sample and associated laboratory blank.
D = Result from dilution of sample.
E = Estimated value.
J = Analyte detected between MDL and practical quantitation limit (PQL).
NA = not analyzed.
ND = not detected.
NLE = No limit established.
< = analyte not detected above method detection limit (MDL).
DUP = field duplicate sample.

Shaded cells = concentration exceeds one or both NJDEP Direct Contact Standards.
Shaded cells = concentration exceeds NJDEP RDCSRS, NRDCSRS, and Impact to Ground Water Standard.

(3) Weston, 1995.  Final Site Investigation - Main Post and Charles Wood Areas, Fort Monmouth, New Jersey, 
December.

Shaded cells = concentration exceeds Weston (1995) background.

μg/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; VOC = volatile organic compounds; in. = inches; 
bgs = below ground surface.

Shaded cells = concentration exceeds NJDEP Impact to Ground Water Standard.

(1) New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Remediation 
Standards (RDCSRS) and Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) (N.J.A.C 7:26D; 
amended May 7, 2012). Available at: http://www.state.nj.us/dep/srp/regs/rs/.

There are no NJDEP soil standards for individual PCB Aroclors; the total PCB NJDEP standards were used for 
individual Aroclors.
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Field Sample Location

Sample Date

Volatile Organic Compounds (μg/kg)
Lab Sample ID (VOCs only collected 24 in bgs)
Acrylonitrile 900 3000 500 n/a
Methylene Chloride 34000 97000 10 n/a
Benzene 2000 5000 5 n/a
Toluene 6300000 91000000 7000 n/a
Tetrachloroethene 2000 5000 5 n/a
Chlorobenzene 510000 7400000 600 n/a
Ethylbenzene 7800000 110000000 13000 n/a
m+p-Xylenes 12000000 170000000 19000 n/a
o-Xylene 12000000 170000000 19000 n/a
Total Xylenes 12000000 170000000 19000 n/a
TICs NLE NLE NLE n/a
Semi-Volatile Organic Compounds (μg/kg)
Lab Sample ID (All analysis except VOCs - collected 6 to 12 in bgs)
1,4-Dichlorobenzene 5000 13000 2000 n/a
Naphthalene 6000 17000 25000 n/a
2-Methylnaphthalene 230000 2400000 8000 n/a
Acenaphthylene NA 300000000 NA n/a
Acenaphthene 3400000 37000000 110000 n/a
Dibenzofuran NLE NLE NLE n/a
4-Nitrophenol NLE NLE NLE n/a
Diethylphthalate 49000000 550000000 88000 n/a
Fluorene 2300000 24000000 170000 n/a
Phenanthrene NLE NLE NLE n/a
Anthracene 17000000 30000000 2400000 n/a
Di-n-butylphthalate 6100000 68000000 760000 n/a
Fluoranthene 2300000 24000000 1300000 n/a
Pyrene 1700000 18000000 840000 n/a
Benzo(a)anthracene 600 2000 800 n/a
Chrysene 62000 230000 80000 n/a
bis(2-Ethylhexyl)phthalate 35000 140000 1200000 n/a
Benzo(b)fluoranthene 600 2000 2000 n/a
Benzo(k)fluoranthene 6000 23000 25000 n/a
Benzo(a)pyrene 200 200 200 n/a
Indeno(1,2,3-cd)pyrene 600 2000 7000 n/a
Dibenz(a,h)anthracene 200 200 800 n/a
Benzo(g,h,i)perylene 380000000 30000000 NA n/a
TICs NLE NLE NLE n/a
PESTICIDES / PCBs (mg/kg)
gamma-BHC 0.4 2 0.002 n/a
Heptachlor 0.1 0.7 0.5 n/a
Heptachlor Epoxide 0.07 0.3 0.01 n/a
4,4'-DDE 2 9 18 n/a
Dieldrin 0.04 0.2 0.003 n/a
4,4'-DDD 3 13 4 n/a
Endrin Aldehyde NLE NLE NLE n/a
4,4'-DDT 2 8 11 n/a
Endosulfan-Sulfate 470 6800 2 n/a
gamma-Chlordane 0.2 1 0.05 n/a
alpha-Chlordane 0.2 1 0.05 n/a
Aroclor 1260 0.2 1 0.2 n/a

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3) 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 10/21/98 09/30/98 09/30/98 10/19/98 10/19/98 10/19/98

3929.05 3929.07 3929.09 3929.33 3929.11 3929.13 3929.15 3929.17 3929.19 3929.21 3929.23 3929.25 3995.01 3929.29 3929.31 3984.03 3984.05 3984.07
<1800 <2100 <2000 <1900 <2200 <2000 <2000 <2000 <1900 <1900 <2500 <1800 <2000 <2000 <2200 <1900 <2100 <2100

830 650 <570 990 <630 490 J <580 <580 <530 <540 <720 900 <560 920 1000 890 1600 980
<260 <290 <280 <270 <310 <290 <290 <290 <260 <270 <360 <260 <280 <280 <320 <270 <300 <300
<260 <290 <280 <270 <310 <290 <290 <290 370 <270 620 <260 <280 <280 <320 <270 <300 <300
<260 <290 <280 <270 <310 <290 <290 <290 <260 <270 <360 <260 <280 <280 <320 <270 <300 <300
<260 <290 <280 <270 <310 <290 <290 <290 <260 <270 <360 <260 <280 <280 <320 <270 <300 <300
<520 <590 <570 <540 <630 <570 <580 <580 <530 <540 <720 <530 <560 <570 <630 960 <600 <590
<780 <880 <850 <810 <940 <860 <870 <870 270 J <810 450 J <790 <840 <850 <950 280 J <890 <890
<520 <590 <570 <540 <630 <570 <580 <580 <530 <540 <720 <530 <560 <570 <630 <530 <600 <590

-- -- -- -- -- -- -- -- 270 J -- 450 J -- -- -- -- 280 J -- --
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 71200 38600 ND

3929.04 3929.06 3929.08 3929.32 3929.10 3929.12 3929.14 3929.16 3929.18 3929.20 3929.22 3929.24 3929.26 3929.28 3929.30 3984.02 3984.04 3984.06
<990 <1100 <1100 <1100 <1000 <1100 <1000 <1000 <970 <1000 <1000 <980 <1100 <1000 <1100 <1100 <1100 <1100
320 J <9900 <1100 <1100 <1000 <1100 <1000 180 J <970 <1000 <1000 <980 <1100 <1000 <1100 <1100 <1100 <1100
650 J <9900 <1100 <1100 <1000 <1100 <1000 <1000 <970 <1000 <1000 <980 <1100 <1000 <1100 <1100 <1100 <1100

<990 <9900 <1100 <1100 <1000 <1100 <1000 230 J <970 <1000 <1000 <980 <1100 <1000 <1100 <1100 <1100 <1100
3300 <1100 <1100 <1100 <1000 <1100 <1000 <1000 <970 <1000 <1000 <980 <1100 <1000 <1100 <1100 <1100 <1100
2300 <1100 <1100 <1100 <1000 <1100 <1000 <1000 <970 <1000 <1000 <980 <1100 <1000 <1100 <1100 <1100 <1100
<990 <1100 <1100 <1100 <1000 <1100 <1000 <1000 <970 <1000 <1000 <980 <1100 <1000 <1100 <1100 <1100 <1100
<990 <1100 <1100 <1100 <1000 <1100 <1000 <1000 <970 <1000 <1000 <980 <1100 <1000 <1100 <1100 <1100 <1100
3300 <1100 <1100 <1100 <1000 <1100 <1000 170 J <970 <1000 <1000 <980 <1100 <1000 <1100 <1100 <1100 <1100

58000 D <1100 230 J 260 J <1000 <1100 <1000 4600 <970 <1000 1100 <980 <1100 <1000 <1100 <1100 <1100 <1100
8200 <1100 220 J <1100 <1000 <1100 <1000 720 J <970 <1000 270 J <980 <1100 <1000 <1100 <1100 <1100 <1100
470 B 240 JB 770 JB 340 JB 460 JB 840 JB 490 JB 500 JB 690 JB 290 JB 470 JB 220 JB 240 JB 390 JB 230 JB 620 JB 830 JB 950 JB

55000 D <1100 300 J 340 J <1000 <1100 <1000 8800 <970 190 J 1700 <980 <1100 <1000 170 J 140 J 190 J <1100
43000 D <1100 410 J 600 J <1000 <1100 <1000 8200 <970 170 J 1300 <980 <1100 <1000 160 J 140 J 200 J <1100
11000 <1100 210 J 290 J <1000 <1100 <1000 3500 <970 <1000 760 J <980 <1100 <1000 <1100 <1100 <1100 <1100
25000 D <1100 340 J 500 J <1000 <1100 <1000 6500 <970 <1000 970 J <980 <1100 <1000 <1100 <1100 <1100 <1100
<990 <1100 <1100 <1100 <1000 <1100 <1000 <1000 <970 280 J <1000 <980 <1100 <1000 <1100 <1100 <1100 <1100
11000 <1100 140 J 190 J <1000 <1100 <1000 4400 <970 <1000 520 J <980 <1100 <1000 <1100 <1100 <1100 <1100
5500 <1100 200 J 230 J <1000 <1100 <1000 3000 <970 <1000 560 J <980 <1100 <1000 <1100 <1100 <1100 <1100
9600 <1100 200 J 240 J <1000 <1100 <1000 3800 <970 <1000 540 J <980 <1100 <1000 <1100 <1100 <1100 <1100
4700 <1100 <1100 <1100 <1000 <1100 <1000 1800 <970 <1000 240 J <980 <1100 <1000 <1100 <1100 <1100 <1100
2000 <1100 <1100 <1100 <1000 <1100 <1000 800 J <970 <1000 <1000 <980 <1100 <1000 <1100 <1100 <1100 <1100
4000 <1100 <1100 <1100 <1000 <1100 <1000 1700 <970 <1000 210 J <980 <1100 <1000 <1100 <1100 <1100 <1100
2930 2800 10200 5900 6400 13780 9110 13580 5000 14840 3180 2800 3100 4600 4200 3240 5300 3200

<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 0.004 <0.0004 0.181 0.035 0.009 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
<0.0006 <0.0006 <0.0006 <0.0006 <0.0007 <0.0007 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0007 <0.0006 <0.0007 <0.0006 <0.0006
<0.0004 0.014 0.014 0.029 0.016 0.022 0.044 0.308 0.262 1.439 0.141 0.566 0.022 0.007 0.007 0.024 0.511 0.071

0.002 <0.0005 <0.0005 <0.0005 <0.0006 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005
<0.0006 0.003 0.006 0.017 0.003 <0.0007 0.007 0.123 0.124 0.223 0.066 0.217 0.017 <0.0007 <0.0006 <0.0007 0.044 0.002
<0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005

0.003 0.007 0.016 0.068 0.008 0.018 0.038 0.45 0.188 4.879 0.189 1.549 0.119 0.01 0.007 0.024 0.849 0.058
<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
<0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0006 <0.0005 0.008 0.021 <0.0005 0.016 0.021 <0.0005 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0006 <0.0005 0.01 0.021 <0.0005 0.029 0.022 <0.0005 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005
<0.0037 <0.0037 <0.0038 <0.0037 <0.0040 <0.0040 <0.0035 <0.0037 <0.0035 <0.0036 <0.0039 <0.0037 <0.0037 <0.0039 <0.0039 <0.0040 <0.0039 <0.0037

B-18 B-19 B-20 B-26 B-27 B-28 B-29 B-30 B-31B-20 Dup B-21 B-22 B-23 B-24 B-25 B-32 B-33 B-34

9/18/17 RDCSRS

500

500

5000

5000

5000

450000

45000
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Field Sample Location

Sample Date

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

METALS (mg/kg)
Aluminum 78000 NA 6000 15200
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Barium 16000 59000 2100 32.3
Beryllium 16 140 0.7 2
Cadmium 78 78 2 ND
Calcium NLE NLE NLE 921
Chromium NLE NLE NLE 269
Cobalt 1600 590 90 2.5
Copper 3100 45000 11000 8
Iron NLE NLE NLE 55800
Lead 400 800 90 19.5
Magnesium NLE NLE NLE 7230
Manganese 11000 5900 65 90.7
Mercury 23 65 0.1 ND
Nickel 1600 23000 48 8.4
Potassium NLE NLE NLE 15400
Selenium 390 5700 11 1.9
Silver 390 5700 1 1.1
Sodium NLE NLE NLE 51.6
Thallium 5 79 3 ND
Vanadium 78 1100 NA 94.1
Zinc 23000 110000 930 81.4
Notes:

(2) NJDEP Impact to Ground Water Standard (NJDEP guidance document; November 2013).

NJDEP criteria for xylene isomers are for total xylenes.
NJDEP criteria for Aroclor 1260 are for total PCBs.
Detections are bolded.
B = Analyte detected in both sample and associated laboratory blank.
D = Result from dilution of sample.
E = Estimated value.
J = Analyte detected between MDL and practical quantitation limit (PQL).
NA = not analyzed.
ND = not detected.
NLE = No limit established.
< = analyte not detected above method detection limit (MDL).
DUP = field duplicate sample.

Shaded cells = concentration exceeds one or both NJDEP Direct Contact Standards.
Shaded cells = concentration exceeds NJDEP RDCSRS, NRDCSRS, and Impact to Ground Water Standard.

(3) Weston, 1995.  Final Site Investigation - Main Post and Charles Wood Areas, Fort Monmouth, New Jersey, 
December.

Shaded cells = concentration exceeds Weston (1995) background.

μg/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; VOC = volatile organic compounds; in. = inches; 
bgs = below ground surface.

Shaded cells = concentration exceeds NJDEP Impact to Ground Water Standard.

(1) New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Remediation 
Standards (RDCSRS) and Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) (N.J.A.C 7:26D; 
amended May 7, 2012). Available at: http://www.state.nj.us/dep/srp/regs/rs/.

There are no NJDEP soil standards for individual PCB Aroclors; the total PCB NJDEP standards were used for 
individual Aroclors.

09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 10/21/98 09/30/98 09/30/98 10/19/98 10/19/98 10/19/98

B-18 B-19 B-20 B-26 B-27 B-28 B-29 B-30 B-31B-20 Dup B-21 B-22 B-23 B-24 B-25 B-32 B-33 B-34

9080 8020 8140 11300 2480 4110 3010 4340 2340 5000 6680 14600 14300 11400 15100 9790 8360 2220
0.838 1.24 1.23 1.6 < 0.235 < 0.221 0.645 < 0.233 0.611 0.363 0.866 1.15 1.26 1.52 3.29 1.36 1.09 < 0.23
18.8 17.8 18.3 21.2 2.8 3.23 3.73 4.7 7.96 7.26 7.52 13.1 20.6 20.2 551 21.6 12.5 4.19
54.9 44.5 28.7 27.9 27.5 41.5 65.4 56.8 85.5 40.2 62.8 114 40.7 202 35.3 50.2 53.3 21.2

0.834 0.748 0.9 1.33 0.424 0.509 0.487 0.711 0.315 0.698 1.12 1.07 1.21 0.899 1.67 1.03 1.19 0.41
0.395 0.405 0.253 0.364 0.114 0.205 0.166 0.54 0.656 0.209 0.0998 0.931 0.302 1.71 0.728 0.366 0.286 0.0583
1350 1710 1770 1760 562 1320 1110 1110 657 1310 2360 22300 1830 2070 1340 1500 1940 681
91.4 78.2 89.9 139 7.64 7.51 5.09 11 24.8 27.7 62.5 73.2 125 99.8 198 108 84.4 8.96
1.2 0.767 1.2 1.12 4.85 3.27 2.12 3.93 1.86 3.59 3.67 3.48 1.56 6.02 0.659 1.19 1.96 2.97
126 53.8 40.9 46.5 24.4 24.6 17.2 35.9 47.8 31.3 52.5 25.7 50.4 235 436 56.2 28 18

21800 20300 21700 30200 3090 2810 3720 4900 4790 11500 20700 26700 35500 45100 66400 23500 30500 3350
206 114 78.8 77.6 5.63 23.7 122 41.1 70.8 66.8 24.9 52.8 71 961 145 89.2 46.2 20.3
2660 2280 2750 4420 189 301 155 265 396 1140 2480 3840 4170 2850 4930 3090 3100 221
140 50.7 79.8 84 25.6 17.5 12.3 34.5 11.3 25.7 40.8 138 97.8 489 159 112 121 12.2
0.07 0.089 0.048 < 0.012 < 0.011 0.044 0.069 0.562 2.043 0.12 0.033 0.27 < 0.012 < 0.012 < 0.011 0.059 0.091 0.018
5.66 4.77 5.61 6.17 14.7 10.3 8.91 13.1 6.97 10.6 10.8 11.4 7.62 25.7 6.43 5.83 8.61 10.2
4490 5720 4780 8120 338 683 311 787 891 3080 6330 6420 7290 4600 9730 8340 6530 512

< 0.323 < 0.347 < 0.328 < 0.337 0.61 0.741 0.446 0.794 0.827 0.892 < 0.326 < 0.268 < 0.366 < 0.329 < 0.328 < 0.364 < 0.354 0.489
< 0.323 0.426 < 0.328 < 0.337 < 0.352 < 0.332 < 0.331 0.8 2.75 < 0.331 < 0.326 < 0.268 < 0.366 0.785 < 0.328 < 0.364 < 0.354 < 0.346

84.2 53.7 89.4 106 120 121 88.6 167 105 228 174 388 116 151 87.1 93.6 97.2 107
< 0.323 < 0.347 < 0.328 < 0.337 < 0.352 < 0.332 < 0.331 < 0.35 < 0.327 < 0.331 < 0.326 < 0.268 < 0.366 < 0.329 < 0.328 < 0.364 < 0.354 < 0.346

31.1 28.4 3.06 46.7 15.5 16.5 12.1 18.4 10.8 30 20.8 42.8 58 39.8 69.7 33.7 33 17.6
311 280 130 149 6.58 46.2 24.8 67.4 26.2 56 119 180 202 752 378 173 111 13.3
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Field Sample Location

Sample Date

Volatile Organic Compounds (μg/kg)
Lab Sample ID (VOCs only collected 24 in bgs)
Acrylonitrile 900 3000 500 n/a
Methylene Chloride 34000 97000 10 n/a
Benzene 2000 5000 5 n/a
Toluene 6300000 91000000 7000 n/a
Tetrachloroethene 2000 5000 5 n/a
Chlorobenzene 510000 7400000 600 n/a
Ethylbenzene 7800000 110000000 13000 n/a
m+p-Xylenes 12000000 170000000 19000 n/a
o-Xylene 12000000 170000000 19000 n/a
Total Xylenes 12000000 170000000 19000 n/a
TICs NLE NLE NLE n/a
Semi-Volatile Organic Compounds (μg/kg)
Lab Sample ID (All analysis except VOCs - collected 6 to 12 in bgs)
1,4-Dichlorobenzene 5000 13000 2000 n/a
Naphthalene 6000 17000 25000 n/a
2-Methylnaphthalene 230000 2400000 8000 n/a
Acenaphthylene NA 300000000 NA n/a
Acenaphthene 3400000 37000000 110000 n/a
Dibenzofuran NLE NLE NLE n/a
4-Nitrophenol NLE NLE NLE n/a
Diethylphthalate 49000000 550000000 88000 n/a
Fluorene 2300000 24000000 170000 n/a
Phenanthrene NLE NLE NLE n/a
Anthracene 17000000 30000000 2400000 n/a
Di-n-butylphthalate 6100000 68000000 760000 n/a
Fluoranthene 2300000 24000000 1300000 n/a
Pyrene 1700000 18000000 840000 n/a
Benzo(a)anthracene 600 2000 800 n/a
Chrysene 62000 230000 80000 n/a
bis(2-Ethylhexyl)phthalate 35000 140000 1200000 n/a
Benzo(b)fluoranthene 600 2000 2000 n/a
Benzo(k)fluoranthene 6000 23000 25000 n/a
Benzo(a)pyrene 200 200 200 n/a
Indeno(1,2,3-cd)pyrene 600 2000 7000 n/a
Dibenz(a,h)anthracene 200 200 800 n/a
Benzo(g,h,i)perylene 380000000 30000000 NA n/a
TICs NLE NLE NLE n/a
PESTICIDES / PCBs (mg/kg)
gamma-BHC 0.4 2 0.002 n/a
Heptachlor 0.1 0.7 0.5 n/a
Heptachlor Epoxide 0.07 0.3 0.01 n/a
4,4'-DDE 2 9 18 n/a
Dieldrin 0.04 0.2 0.003 n/a
4,4'-DDD 3 13 4 n/a
Endrin Aldehyde NLE NLE NLE n/a
4,4'-DDT 2 8 11 n/a
Endosulfan-Sulfate 470 6800 2 n/a
gamma-Chlordane 0.2 1 0.05 n/a
alpha-Chlordane 0.2 1 0.05 n/a
Aroclor 1260 0.2 1 0.2 n/a

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3) 10/19/98 10/19/98 10/19/98 10/19/98 10/19/98 10/19/98 10/19/98 10/19/98 10/19/98 10/19/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98

3984.09 3984.11 3984.13 3984.15 3984.17 3984.19 3984.21 3984.23 3984.25 3984.27 3989.03 3989.05 3989.43 3989.07 3989.09 3989.11 3989.13 3989.15
<2200 <2000 <2000 <2100 <1800 <2100 <2000 <2200 <2300 <2100 <1800 <2100 <2000 <2100 <2000 <2100 <2100 <1900

710 370 J 470 J 350 J 320 J 580 J 800 3300 2600 <600 1300 1500 1200 1500 1400 1400 1500 1200
<310 <290 <290 <300 260 <300 <290 <310 <330 <300 <260 <300 <290 <310 <280 <290 <300 <270
<310 <290 <290 <300 1200 <300 <290 <310 <330 <300 <260 <300 <290 <310 <280 <290 <300 <270
<310 <290 <290 <300 <250 <300 <290 <310 <330 <300 <260 <300 <290 <310 <280 <290 <300 <270
<310 <290 <290 <300 <250 <300 <290 <310 <330 <300 <260 <300 <290 <310 <280 <290 <300 <270
<620 <580 <580 <600 280 J <600 <580 <620 <660 <600 <520 <600 <580 <610 <560 <590 <610 <550
<930 <880 <870 <900 790 <890 <860 <940 <990 <890 <780 <910 <860 <920 <850 <880 <910 <820
<620 <580 <580 <600 470 J <600 <580 <620 <660 <600 <520 <600 <580 <610 <560 <590 <610 <550

-- -- -- -- 1260 J -- -- -- -- -- -- -- -- -- -- -- -- --
ND ND ND ND 2200 3800 ND ND ND ND ND ND ND 1900 ND ND ND ND

3984.08 3984.10 3984.12 3984.14 3984.16 3984.18 3984.20 3984.22 3984.24 3984.26 3989.02 3989.04 3989.42 3989.06 3989.08 3989.10 3989.12 3989.14
<1000 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1000 <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 <1100
<1000 <1100 <1100 <1100 <1100 1600 <1100 <1000 <1000 <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 <1100
<1000 <1100 <1100 <1100 <1100 530 J <1100 <1000 300 J <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 <1100
<1000 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1000 <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 <1100
<1000 <1100 <1100 <1100 <1100 6100 <1100 <1000 <1000 <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 <1100
<1000 <1100 <1100 <1100 <1100 610 J <1100 <1000 <1000 <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 <1100
<1000 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1000 <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 <1100
<1000 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1000 <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 <1100
<1000 <1100 <1100 <1100 <1100 1700 <1100 <1000 280 J <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 <1100
<1000 <1100 <1100 <1100 <1100 28000 JD 270 J <1000 1800 <1100 180 J 210 J <1100 <1100 <1100 210 J <1100 670 J
<1000 <1100 <1100 <1100 <1100 5600 <1100 <1000 310 J <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 <1100

910 JB 1500 B 1300 B 500 JB 870 JB <53000 130 JB 230 JB 320 JB 290 JB 2100 B 2400 B 420 JB 760 JB 750 JB 390 JB 340 JB 960 JB
<1000 <1100 <1100 <1100 <1100 21000 D 590 J 200 J 1900 <1100 250 J 290 J <1100 <1100 <1100 420 J 180 J <1100
<1000 <1100 <1100 <1100 <1100 22000 D 520 J 190 J 2400 180 J 240 J 280 J <1100 <1100 <1100 420 J <1100 940 J
<1000 <1100 <1100 <1100 <1100 160000 D 290 J <1000 1100 <1100 <1000 <1200 <1100 <1100 <1100 200 J <1100 480 J
<1000 <1100 <1100 <1100 <1100 310000 D 420 J <1000 1700 <1100 <1000 <1200 <1100 <1100 <1100 320 J <1100 730 J
<1000 <1100 <1100 420 J <1100 190 J <1100 <1000 <1000 <1100 <1000 <1200 <1100 13000 13000 320 J <1100 <1100
<1000 <1100 <1100 <1100 <1100 260000 D 240 J <1000 700 J <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 350 J
<1000 <1100 <1100 <1100 <1100 130000 D 280 J <1000 770 J <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 380 J
<1000 <1100 <1100 <1100 <1100 240000 D 230 J <1000 870 J <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 390 J
<1000 <1100 <1100 <1100 <1100 150000 D <1100 <1000 460 J <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 210 J
<1000 <1100 <1100 <1100 <1100 55000 D <1100 <1000 250 J <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 <1100
<1000 <1100 <1100 <1100 <1100 150000 D <1100 <1000 490 J <1100 <1000 <1200 <1100 <1100 <1100 <1100 <1100 230 J
3400 4200 3800 2200 3890 72070 1200 1850 4100 1800 6600 7100 4600 5830 6030 3000 6000 7840

<0.0004 <0.0004 <0.0004 <0.0004 <0.0005 <0.0004 <0.0004 <0.0004 <0.0004 <0.0081 <0.0004 <0.0004 <0.0005 <0.0004 <0.0004 <0.0004 <0.0004 0.005
<0.0003 <0.0003 <0.0003 <0.0003 <0.0004 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
<0.0006 <0.0006 <0.0006 <0.0006 <0.0007 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0007 <0.0007 <0.0006 <0.0006 <0.0007 <0.0006 <0.0006

0.033 0.013 0.016 0.004 0.017 0.157 0.372 0.112 0.252 1.474 0.916 0.013 0.018 0.031 0.066 0.045 0.68 0.298
<0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0006 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005

0.004 <0.0006 <0.0006 <0.0006 <0.0007 0.02 0.051 0.021 0.1 0.308 0.023 <0.0007 <0.0007 <0.0006 0.004 0.024 0.022 0.023
<0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0006 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005

0.042 0.01 0.004 0.002 0.02 0.493 0.552 0.132 0.153 1.261 0.687 0.017 0.022 0.026 0.076 0.084 0.554 0.44
<0.0004 <0.0004 <0.0004 <0.0004 <0.0005 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0005 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
<0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 0.032 <0.0005 <0.0006 <0.0006 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005 <0.0005 <0.0004 <0.0005 <0.0005 <0.0005 <0.0005 0.035 <0.0005 <0.0006 <0.0006 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005
<0.0036 <0.0038 <0.0037 <0.0038 <0.0043 <0.0037 <0.0036 <0.0038 <0.0036 <0.0036 <0.0037 <0.0040 <0.0041 <0.0039 <0.0038 <0.0040 <0.0038 <0.0038

B-38 B-39 B-40 B-41 B-42 B-43B-35 B-36 B-37 B-49 B-50 B-51B-44 B-45 B-46 B-46 Dup B-47 B-48

9/18/17 RDCSRS

500

500

5000

5000

5000

450000

45000
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Field Sample Location

Sample Date

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

METALS (mg/kg)
Aluminum 78000 NA 6000 15200
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Barium 16000 59000 2100 32.3
Beryllium 16 140 0.7 2
Cadmium 78 78 2 ND
Calcium NLE NLE NLE 921
Chromium NLE NLE NLE 269
Cobalt 1600 590 90 2.5
Copper 3100 45000 11000 8
Iron NLE NLE NLE 55800
Lead 400 800 90 19.5
Magnesium NLE NLE NLE 7230
Manganese 11000 5900 65 90.7
Mercury 23 65 0.1 ND
Nickel 1600 23000 48 8.4
Potassium NLE NLE NLE 15400
Selenium 390 5700 11 1.9
Silver 390 5700 1 1.1
Sodium NLE NLE NLE 51.6
Thallium 5 79 3 ND
Vanadium 78 1100 NA 94.1
Zinc 23000 110000 930 81.4
Notes:

(2) NJDEP Impact to Ground Water Standard (NJDEP guidance document; November 2013).

NJDEP criteria for xylene isomers are for total xylenes.
NJDEP criteria for Aroclor 1260 are for total PCBs.
Detections are bolded.
B = Analyte detected in both sample and associated laboratory blank.
D = Result from dilution of sample.
E = Estimated value.
J = Analyte detected between MDL and practical quantitation limit (PQL).
NA = not analyzed.
ND = not detected.
NLE = No limit established.
< = analyte not detected above method detection limit (MDL).
DUP = field duplicate sample.

Shaded cells = concentration exceeds one or both NJDEP Direct Contact Standards.
Shaded cells = concentration exceeds NJDEP RDCSRS, NRDCSRS, and Impact to Ground Water Standard.

(3) Weston, 1995.  Final Site Investigation - Main Post and Charles Wood Areas, Fort Monmouth, New Jersey, 
December.

Shaded cells = concentration exceeds Weston (1995) background.

μg/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; VOC = volatile organic compounds; in. = inches; 
bgs = below ground surface.

Shaded cells = concentration exceeds NJDEP Impact to Ground Water Standard.

(1) New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Remediation 
Standards (RDCSRS) and Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) (N.J.A.C 7:26D; 
amended May 7, 2012). Available at: http://www.state.nj.us/dep/srp/regs/rs/.

There are no NJDEP soil standards for individual PCB Aroclors; the total PCB NJDEP standards were used for 
individual Aroclors.

10/19/98 10/19/98 10/19/98 10/19/98 10/19/98 10/19/98 10/19/98 10/19/98 10/19/98 10/19/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98

B-38 B-39 B-40 B-41 B-42 B-43B-35 B-36 B-37 B-49 B-50 B-51B-44 B-45 B-46 B-46 Dup B-47 B-48

4220 3440 2060 5980 12500 7750 8800 12600 6790 9660 8540 13200 12900 2640 2820 2310 12800 8490
< 0.225 < 0.233 < 0.206 < 0.231 2.13 1.08 1 1.59 0.634 1.14 1.28 2.04 1.85 < 0.198 < 0.247 1.14 1.42 0.569

2.67 3.73 5.76 4.43 9.43 18 14.6 19.4 8.97 13 13.7 23.3 22 1.95 3.81 3.44 26.8 9.32
30.3 71.3 53.8 42.1 39.1 26.3 41.4 43.5 45.6 42.1 37.9 49.6 38.2 23.2 17.6 311 32.9 59.6
0.55 0.415 0.456 0.873 2.17 0.795 0.847 1.36 0.676 1.21 1.18 1.65 1.61 0.307 0.921 0.498 1.31 0.919

< 0.056 0.164 0.107 0.14 0.126 0.99 0.26 0.233 0.298 0.199 0.148 0.14 0.164 0.588 0.065 9.73 0.337 0.597
457 1340 1330 970 2390 125 1440 1430 1390 2250 1600 2930 2600 1600 515 1080 13380 14000
18.4 4.4 4.53 19.8 152 91.9 71.7 132 48.7 84 88.8 163 156 5.22 10.4 101 139 58
3.92 2.18 3.1 4.52 2.96 0.789 1.64 1.58 1.94 1.9 1.76 2.26 1.99 3.56 3.08 3.72 1.26 2.98
18.8 10.2 37.3 31.2 17.1 13.5 30.1 56.8 38.9 20.2 20.1 6.46 7.83 11.9 16.2 76.9 24 31.2
4440 3070 2140 5080 48900 25600 22900 32000 20100 29100 29300 43500 43200 1580 2710 8290 29200 18200
17.9 8.91 12.6 25.6 59.7 53.2 80.2 76 44 42 44.7 13.8 9.05 17.5 6.6 560 38 113
403 129 138 443 6130 2390 2440 4530 1490 3400 3200 5760 5490 197 248 722 4280 2870
15.3 10.1 12.1 9.05 22.6 28.3 61.3 85.6 42.1 63.7 46 31.2 26.4 22 9.21 61.9 35.5 59.6

0.015 0.028 0.085 0.021 0.184 0.222 0.125 0.245 0.29 0.178 0.175 0.129 0.034 0.09 0.123 0.209 0.161 4.363
12.2 6.05 8.22 16.1 10.9 4.4 6.2 6.89 6.77 7.68 6.95 9.21 8.31 11 8.94 17.5 6.44 10.5
1250 301 264 1700 16200 4840 6450 8710 3910 6200 6790 12400 11700 785 815 2290 8130 6690
0.743 0.526 0.537 1.26 < 0.384 < 0.352 < 0.339 < 0.296 < 0.316 < 0.354 < 0.342 < 0.367 < 0.31 0.332 0.934 0.362 0.676 < 0.356

< 0.338 < 0.349 < 0.309 < 0.347 < 0.384 0.363 < 0.339 < 0.296 < 0.316 < 0.354 < 0.342 < 0.367 < 0.31 < 0.297  < 0.37 < 0.309 < 0.333 < 0.356
183 161 98.1 227 122 67.4 81 115 121 172 96.1 111 130 154 135 124 97.7 196

< 0.338 < 0.349 < 0.309 < 0.347 < 0.384 < 0.352 < 0.339 < 0.296 < 0.316 < 0.354 < 0.342 < 0.367 < 0.31 < 0.297 < 0.37 < 0.309 0.743 < 0.356
20.2 12.8 10.1 27.2 19.9 30.6 31.4 54.3 27.6 36.2 32.4 32.4 30.5 6.22 13.9 14.7 59.9 32.4
11.7 9.38 17.9 17.7 130 40.3 116 130 93 83.3 76.5 72.2 66.5 54.3 12.8 990 62.9 139
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Field Sample Location

Sample Date

Volatile Organic Compounds (μg/kg)
Lab Sample ID (VOCs only collected 24 in bgs)
Acrylonitrile 900 3000 500 n/a
Methylene Chloride 34000 97000 10 n/a
Benzene 2000 5000 5 n/a
Toluene 6300000 91000000 7000 n/a
Tetrachloroethene 2000 5000 5 n/a
Chlorobenzene 510000 7400000 600 n/a
Ethylbenzene 7800000 110000000 13000 n/a
m+p-Xylenes 12000000 170000000 19000 n/a
o-Xylene 12000000 170000000 19000 n/a
Total Xylenes 12000000 170000000 19000 n/a
TICs NLE NLE NLE n/a
Semi-Volatile Organic Compounds (μg/kg)
Lab Sample ID (All analysis except VOCs - collected 6 to 12 in bgs)
1,4-Dichlorobenzene 5000 13000 2000 n/a
Naphthalene 6000 17000 25000 n/a
2-Methylnaphthalene 230000 2400000 8000 n/a
Acenaphthylene NA 300000000 NA n/a
Acenaphthene 3400000 37000000 110000 n/a
Dibenzofuran NLE NLE NLE n/a
4-Nitrophenol NLE NLE NLE n/a
Diethylphthalate 49000000 550000000 88000 n/a
Fluorene 2300000 24000000 170000 n/a
Phenanthrene NLE NLE NLE n/a
Anthracene 17000000 30000000 2400000 n/a
Di-n-butylphthalate 6100000 68000000 760000 n/a
Fluoranthene 2300000 24000000 1300000 n/a
Pyrene 1700000 18000000 840000 n/a
Benzo(a)anthracene 600 2000 800 n/a
Chrysene 62000 230000 80000 n/a
bis(2-Ethylhexyl)phthalate 35000 140000 1200000 n/a
Benzo(b)fluoranthene 600 2000 2000 n/a
Benzo(k)fluoranthene 6000 23000 25000 n/a
Benzo(a)pyrene 200 200 200 n/a
Indeno(1,2,3-cd)pyrene 600 2000 7000 n/a
Dibenz(a,h)anthracene 200 200 800 n/a
Benzo(g,h,i)perylene 380000000 30000000 NA n/a
TICs NLE NLE NLE n/a
PESTICIDES / PCBs (mg/kg)
gamma-BHC 0.4 2 0.002 n/a
Heptachlor 0.1 0.7 0.5 n/a
Heptachlor Epoxide 0.07 0.3 0.01 n/a
4,4'-DDE 2 9 18 n/a
Dieldrin 0.04 0.2 0.003 n/a
4,4'-DDD 3 13 4 n/a
Endrin Aldehyde NLE NLE NLE n/a
4,4'-DDT 2 8 11 n/a
Endosulfan-Sulfate 470 6800 2 n/a
gamma-Chlordane 0.2 1 0.05 n/a
alpha-Chlordane 0.2 1 0.05 n/a
Aroclor 1260 0.2 1 0.2 n/a

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

B-64 Dup

10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/28/98 10/21/98 10/21/98

3989.17 3989.19 3989.21 3989.23 3989.25 3989.27 3989.29 3989.31 3989.33 3989.35 3989.37 3989.39 3989.41 3996.03 3996.05
<2100 <2400 <2000 <2000 <1800 <2100 <2500 <2000 <2100 <1900 <1900 <1800 <2000 -- <1900 <2000
1400 1600 1300 1300 1100 1200 1500 1100 1300 1100 1100 <520 1200 -- ND <560
<300 <350 <280 <290 <260 <300 <360 <280 <300 <270 <270 <260 <290 -- <270 <280
<300 <350 <280 <290 <260 <300 <360 <280 <300 <270 <270 <260 <290 -- <270 <280
<300 <350 <280 <290 <260 <300 <360 <280 <300 <270 <270 <260 <290 -- <270 <280
<300 <350 <280 <290 <260 <300 <360 <280 <300 <270 <270 <260 <290 -- <270 <280
<600 <700 <560 <580 <520 <590 <710 <560 <590 <540 <530 <520 <580 -- <540 <560
<900 <1000 <840 <880 <780 <890 <1100 <840 <890 <840 <800 <790 <860 -- <810 <850
<600 <700 <560 <580 <520 <590 <710 <560 <590 <540 <530 <520 <580 -- <540 <560

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
3400 2900 ND ND ND ND ND ND ND ND ND ND ND -- ND ND

3989.16 3989.18 3989.20 3989.22 3989.24 3989.26 3989.28 3989.30 3989.32 3989.34 3989.36 3989.38 3989.40 3989.42 3996.02 3996.04
<1100 <1100 <1200 <1200 <1100 <1000 <1000 <1100 <1100 <1100 <1100 <1100 <1100 -- <1100 <1000
<1100 <1100 <1200 <1200 <1100 <1000 <1000 <1100 <1100 <1100 <1100 <1100 <1100 -- <1100 <1000
<1100 <1100 <1200 <1200 <1100 <1000 <1000 <1100 <1100 <1100 <1100 <1100 <1100 -- <1100 <1000
<1100 <1100 <1200 <1200 <1100 <1000 <1000 <1100 <1100 <1100 <1100 <1100 <1100 -- <1100 <1000
<1100 <1100 <1200 <1200 <1100 <1000 <1000 <1100 <1100 <1100 <1100 <1100 <1100 -- <1100 <1000
<1100 <1100 <1200 <1200 <1100 <1000 <1000 <1100 <1100 <1100 <1100 <1100 <1100 -- <1100 <1000
<1100 <1100 <1200 <1200 <1100 <1000 <1000 <1100 <1100 <1100 <1100 <1100 <1100 -- <1100 <1000
<1100 <1100 <1200 <1200 <1100 <1000 <1000 <1100 <1100 <1100 <1100 <1100 <1100 -- <1100 <1000
<1100 <1100 <1200 <1200 <1100 <1000 <1000 <1100 <1100 <1100 <1100 <1100 <1100 -- <1100 <1000

640 J 1100 <1200 <1200 <1100 <1000 <1000 380 J <1100 220 J 240 J <1100 <1100 -- <1100 <1000
<1100 290 J <1200 <1200 <1100 <1000 <1000 <1100 <1100 <1100 <1100 <1100 <1100 -- <1100 <1000

920 JB 200 JB 330 JB 300 JB 720 JB 2700 B 15000 EB 450 JB 1100 B 950 JB 1300 B 730 JB 410 JB -- 1100 B 1100 B
1000 J 3400 <1200 170 J <1100 210 J <1000 560 J <1100 780 J 470 J <1100 <1100 -- 320 J 310 J
900 J 3100 <1200 <1200 <1100 220 J <1000 480 J <1100 850 J 440 J <1100 <1100 -- 310 J 290 J
450 J 2000 <1200 <1200 <1100 170 J <1000 230 J <1100 590 J 320 J <1100 <1100 -- 200 J 190 J
680 J 3100 <1200 <1200 <1100 250 J <1000 340 J <1100 1100 530 J <1100 <1100 -- 310 J 300 J

<1100 1400 <1200 <1200 <1100 <1000 <1000 <1100 <1100 320 J <1100 <1100 <1100 -- <1100 <1000
350 J 1800 <1200 <1200 <1100 <1000 <1000 170 J <1100 630 J 320 J <1100 <1100 -- 190 J 170 J
390 J 1800 <1200 <1200 <1100 <1000 <1000 190 J <1100 640 J 330 J <1100 <1100 -- 200 J 190 J
370 J 2000 <1200 <1200 <1100 <1000 <1000 200 J <1100 740 J 350 J <1100 <1100 -- 200 J 190 J
210 J 1000 J <1200 <1200 <1100 <1000 <1000 <1100 <1100 420 J 180 J <1100 <1100 -- 130 J <1000

<1100 520 J <1200 <1200 <1100 <1000 <1000 <1100 <1100 220 J <1100 <1100 <1100 -- <1100 <1000
230 J 990 J <1200 <1200 <1100 <1000 <1000 <1100 <1100 470 J 180 J <1100 <1100 -- 130 J <1000
8000 6890 4400 3500 5190 11600 4700 7000 7200 5300 13700 4900 4400 -- 2800 3670

<0.0004 <0.0004 <0.0004 <0.0005 <0.0004 0.003 <0.0004 <0.0004 0.004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0005 0.002 <0.0004
<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0006 <0.0003 <0.0003 <0.0003 <0.0003
<0.0006 <0.0006 <0.0007 <0.0007 <0.0006 <0.0006 <0.0006 <0.0006 <0.0007 <0.0006 <0.0006 <0.0006 <0.0006 <0.0007 <0.0006 <0.0006

0.107 0.214 0.064 0.006 0.184 0.113 0.075 0.045 0.31 0.049 0.022 0.059 0.042 0.018 0.465 0.013
<0.0005 <0.0005 <0.0006 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005

0.09 0.488 0.006 <0.0007 0.011 0.014 0.005 0.013 0.024 0.014 0.008 0.007 0.009 <0.0007 0.153 <0.0006
<0.0005 <0.0005 <0.0006 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005

0.094 0.167 0.056 0.008 0.269 0.218 0.069 0.102 0.371 0.106 0.027 0.115 0.032 0.022 1.45 0.012
<0.0004 <0.0004 <0.0004 <0.0005 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0005 <0.0004 <0.0004

0.004 0.091 <0.0006 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 0.001 <0.0005 <0.0005 0.001 0.001 <0.0006 0.016 <0.0005
0.004 0.092 <0.0006 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 0.002 <0.0005 <0.0005 0.003 0.003 <0.0006 0.022 <0.0005

<0.0037 <0.0036 <0.0040 <0.0041 <0.0036 <0.0038 <0.0036 <0.0038 <0.0040 <0.0036 <0.0039 <0.0037 <0.0036 <0.0041 <0.0035 <0.0036

B-52 B-53 B-54 B-61 B-62 B-63 B-64 B-64A B-65B-55 B-56 B-57 B-58 B-59 B-60

9/18/17 RDCSRS

500

500

5000

5000

5000

450000

45000
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Field Sample Location

Sample Date

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

METALS (mg/kg)
Aluminum 78000 NA 6000 15200
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Barium 16000 59000 2100 32.3
Beryllium 16 140 0.7 2
Cadmium 78 78 2 ND
Calcium NLE NLE NLE 921
Chromium NLE NLE NLE 269
Cobalt 1600 590 90 2.5
Copper 3100 45000 11000 8
Iron NLE NLE NLE 55800
Lead 400 800 90 19.5
Magnesium NLE NLE NLE 7230
Manganese 11000 5900 65 90.7
Mercury 23 65 0.1 ND
Nickel 1600 23000 48 8.4
Potassium NLE NLE NLE 15400
Selenium 390 5700 11 1.9
Silver 390 5700 1 1.1
Sodium NLE NLE NLE 51.6
Thallium 5 79 3 ND
Vanadium 78 1100 NA 94.1
Zinc 23000 110000 930 81.4
Notes:

(2) NJDEP Impact to Ground Water Standard (NJDEP guidance document; November 2013).

NJDEP criteria for xylene isomers are for total xylenes.
NJDEP criteria for Aroclor 1260 are for total PCBs.
Detections are bolded.
B = Analyte detected in both sample and associated laboratory blank.
D = Result from dilution of sample.
E = Estimated value.
J = Analyte detected between MDL and practical quantitation limit (PQL).
NA = not analyzed.
ND = not detected.
NLE = No limit established.
< = analyte not detected above method detection limit (MDL).
DUP = field duplicate sample.

Shaded cells = concentration exceeds one or both NJDEP Direct Contact Standards.
Shaded cells = concentration exceeds NJDEP RDCSRS, NRDCSRS, and Impact to Ground Water Standard.

(3) Weston, 1995.  Final Site Investigation - Main Post and Charles Wood Areas, Fort Monmouth, New Jersey, 
December.

Shaded cells = concentration exceeds Weston (1995) background.

μg/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; VOC = volatile organic compounds; in. = inches; 
bgs = below ground surface.

Shaded cells = concentration exceeds NJDEP Impact to Ground Water Standard.

(1) New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Remediation 
Standards (RDCSRS) and Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) (N.J.A.C 7:26D; 
amended May 7, 2012). Available at: http://www.state.nj.us/dep/srp/regs/rs/.

There are no NJDEP soil standards for individual PCB Aroclors; the total PCB NJDEP standards were used for 
individual Aroclors.

B-64 Dup

10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98 10/28/98 10/21/98 10/21/98

B-52 B-53 B-54 B-61 B-62 B-63 B-64 B-64A B-65B-55 B-56 B-57 B-58 B-59 B-60

15800 8020 13700 14300 7570 4010 7350 10600 8740 9600 15400 9050 8260 12900 7610 6880
1.84 0.792 1.26 1.06 0.297 0.446 0.655 1.61 1.45 1.27 1.06 1.32 1.23 1.85 0.858 0.982
18.7 15.3 19.4 20.4 7.35 92.8 8.46 13.9 12.2 21.8 19.7 9.14 8.92 22 12.7 21.5
43 45.4 45.3 48.9 19.1 50 27.6 23.6 108 128 24.2 18.5 17.9 38.2 48.5 21.5

2.07 1 0.907 0.955 0.481 0.584 0.683 1.31 1.36 0.914 0.895 1.54 1.49 1.61 1.01 1.36
0.197 0.253 0.346 0.148 0.115 0.165 0.265 0.132 0.48 0.291 0.289 0.587 0.537 0.164 0.317 0.258
1540 1080 1500 1090 863 1160 1930 1480 3010 1680 1140 800 747 2600 1130 1230
147 75.4 113 104 49 46.5 56.5 129 111 92.5 106 99.3 90.7 156 70.3 75.5
2.69 1.35 1.33 0.781 0.938 1.01 2.08 1.23 2.87 1.16 0.825 1.59 1.5 1.99 1.58 1.23
14.7 345 69.4 11.4 6.59 11.4 11.3 3.93 53.7 927 18.8 8.61 3.38 7.83 79 2.47

57400 25100 24100 25500 15000 17200 16500 34200 32500 25900 23900 39800 36900 43200 22900 32800
32.3 237 535 17.4 5.59 3 12 7.83 106 276 17.8 5.97 5.44 9.05 109 5.44
6280 2860 3320 3060 1370 35.9 1550 4600 4200 2700 3730 4200 3680 5490 2470 3220
55.9 118 115 31.5 12.3 17.4 25.5 40.9 54.8 64.7 25.9 22.9 22 26.4 113 25.3

0.142 0.102 0.039 0.028 0.024 0.044 0.044 0.04 0.231 0.086 0.035 0.031 0.026 0.034 0.107 0.025
10.1 5.57 5.7 5.32 5.24 5.13 6.66 5.98 11.7 5.6 3.89 7.08 6.72 8.31 5.28 5.77

15400 5810 5550 7620 3470 4580 4870 10200 9790 4800 5550 9460 8370 11700 4600 6550
< 0.344 < 0.361 0.342 0.623 < 0.352 0.723 < 0.342 < 0.337 < 0.332 < 0.344 < 0.344 < 0.328 < 0.334 < 0.31 < 0.292 < 0.34
< 0.344 < 0.361 < 0.324 < 0.383 < 0.352 < 0.324 < 0.342 < 0.337 < 0.332 < 0.344 < 0.344 < 0.328 < 0.334 < 0.31 < 0.292 < 0.34

184 114 131 144 68.1 160 94.2 60 91.8 140 176 71.4 63.1 130 120 93.4
< 0.344 < 0.361 < 0.324 < 0.383 <  0.352 < 0.324 < 0.342 < 0.337 < 0.332 < 0.344 0.488 < 0.328 < 0.334 < 0.31 < 0.292 < 0.34

65.9 31.7 54.1 48.2 21.5 19.1 18.7 38.1 21.1 30.2 54.5 39.2 33 30.5 29.4 27
92.2 160 241 47.5 24.7 38.6 34 69.7 275 214 30.3 56.5 56.4 66.5 105 54.7
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Field Sample Location

Sample Date

Volatile Organic Compounds (μg/kg)
Lab Sample ID (VOCs only collected 24 in bgs)
Acrylonitrile 900 3000 500 n/a
Methylene Chloride 34000 97000 10 n/a
Benzene 2000 5000 5 n/a
Toluene 6300000 91000000 7000 n/a
Tetrachloroethene 2000 5000 5 n/a
Chlorobenzene 510000 7400000 600 n/a
Ethylbenzene 7800000 110000000 13000 n/a
m+p-Xylenes 12000000 170000000 19000 n/a
o-Xylene 12000000 170000000 19000 n/a
Total Xylenes 12000000 170000000 19000 n/a
TICs NLE NLE NLE n/a
Semi-Volatile Organic Compounds (μg/kg)
Lab Sample ID (All analysis except VOCs - collected 6 to 12 in bgs)
1,4-Dichlorobenzene 5000 13000 2000 n/a
Naphthalene 6000 17000 25000 n/a
2-Methylnaphthalene 230000 2400000 8000 n/a
Acenaphthylene NA 300000000 NA n/a
Acenaphthene 3400000 37000000 110000 n/a
Dibenzofuran NLE NLE NLE n/a
4-Nitrophenol NLE NLE NLE n/a
Diethylphthalate 49000000 550000000 88000 n/a
Fluorene 2300000 24000000 170000 n/a
Phenanthrene NLE NLE NLE n/a
Anthracene 17000000 30000000 2400000 n/a
Di-n-butylphthalate 6100000 68000000 760000 n/a
Fluoranthene 2300000 24000000 1300000 n/a
Pyrene 1700000 18000000 840000 n/a
Benzo(a)anthracene 600 2000 800 n/a
Chrysene 62000 230000 80000 n/a
bis(2-Ethylhexyl)phthalate 35000 140000 1200000 n/a
Benzo(b)fluoranthene 600 2000 2000 n/a
Benzo(k)fluoranthene 6000 23000 25000 n/a
Benzo(a)pyrene 200 200 200 n/a
Indeno(1,2,3-cd)pyrene 600 2000 7000 n/a
Dibenz(a,h)anthracene 200 200 800 n/a
Benzo(g,h,i)perylene 380000000 30000000 NA n/a
TICs NLE NLE NLE n/a
PESTICIDES / PCBs (mg/kg)
gamma-BHC 0.4 2 0.002 n/a
Heptachlor 0.1 0.7 0.5 n/a
Heptachlor Epoxide 0.07 0.3 0.01 n/a
4,4'-DDE 2 9 18 n/a
Dieldrin 0.04 0.2 0.003 n/a
4,4'-DDD 3 13 4 n/a
Endrin Aldehyde NLE NLE NLE n/a
4,4'-DDT 2 8 11 n/a
Endosulfan-Sulfate 470 6800 2 n/a
gamma-Chlordane 0.2 1 0.05 n/a
alpha-Chlordane 0.2 1 0.05 n/a
Aroclor 1260 0.2 1 0.2 n/a

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3) 10/21/98 10/21/98 10/21/98 10/21/98 10/21/98 10/21/98 10/21/98 10/21/98 10/21/98 10/21/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98

3996.07 3996.09 3996.11 3996.13 3996.15 3996.17 3996.19 3996.25 3996.21 3996.23 4007.03 4007.05 4007.07 4007.09 4007.11 4007.13 4007.15 4007.17
<2000 <2600 <2000 <3300 <2300 <2000 <2000 <2100 <2000 <3200 <1900 <1900 <1900 <1900 <2000 <1900 <2000 <2100
<570 <750 <560 <930 520 J <580 530 J <610 930 <900 1300 350 J 390 J <540 450 J <550 <570 <600
<290 <380 <280 <460 <320 <290 <290 <310 <280 <450 <270 <280 <270 <270 <290 <270 <280 <300
<290 <380 <280 <460 <320 <290 <290 <310 <280 <450 <270 <280 <270 <270 <290 <270 <280 <300
<290 <380 <280 <460 <320 <290 <290 <310 <280 <450 <270 <280 <270 <270 <290 <270 <280 <300
<290 <380 <280 <460 <320 <290 <290 <310 <280 <450 <270 <280 <270 <270 <290 <270 <280 <300
<570 <750 <560 <930 <650 <580 <580 <610 <560 <900 <540 <560 <540 <540 <580 <550 <570 <600
<860 <1100 <840 <1400 <970 <870 <870 <920 <840 <1400 <810 <830 <810 <810 <870 <820 <850 <900
<570 <750 <560 <930 <650 <580 <580 <610 <560 <900 <540 <560 <540 <540 <580 <550 <570 <600

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

3996.06 3996.08 3996.10 3996.12 3996.14 3996.16 3996.18 3996.24 3996.20 3996.22 4007.02 4007.04 4007.06 4007.08 4007.10 4007.12 4007.14 4007.16
<1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 290 J <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000

940 JB 890 JB 1000 JB 1600 B 280 JB 1000 JB 340 JB 930 JB 190 JB 210 JB 930 JB 580 JB 1600 B 350 JB 370 JB 1000 JB 570 JB 630 JB
<1100 <1100 <1100 <1100 <1100 1200 <1000 <1100 <1000 <980 <1000 290 J <1000 <1100 <1100 <1100 290 J 180 J
<1100 <1100 <1100 180 J <1100 1400 <1000 <1100 <1000 <980 <1000 290 J <1000 <1100 <1100 <1100 310 J 180 J
<1100 <1100 <1100 <1100 <1100 990 J <1000 <1100 <1000 <980 <1000 190 J <1000 <1100 <1100 <1100 190 J <1000
<1100 <1100 <1100 <1100 <1100 2100 <1000 <1100 <1000 <980 <1000 300 J <1000 <1100 <1100 <1100 310 J <1000
<1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 1500 <1000 <1100 <1000 <980 <1000 170 J <1000 <1100 <1100 <1100 180 J <1000
<1100 <1100 <1100 <1100 <1100 1200 <1000 <1100 <1000 <980 <1000 210 J <1000 <1100 <1100 <1100 190 J <1000
<1100 <1100 <1100 <1100 <1100 1600 <1000 <1100 <1000 <980 <1000 200 J <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 770 J <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 400 J <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
<1100 <1100 <1100 <1100 <1100 840 J <1000 <1100 <1000 <980 <1000 <1100 <1000 <1100 <1100 <1100 <1000 <1000
5300 5300 6200 6900 4000 10290 3600 6600 2700 2800 12600 3420 6200 3300 3900 5800 3610 4190

<0.0004 <0.0004 0.006 0.002 <0.0004 0.004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0005 <0.0004 0.003
<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
<0.0006 <0.0007 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0007 <0.0006 <0.0006

0.139 0.045 0.071 0.699 0.011 0.414 0.027 0.037 0.008 0.037 0.007 0.003 0.002 0.004 0.003 0.217 0.371 0.317
<0.0005 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0006 0.06 <0.0005

0.01 0.005 0.008 0.05 0.02 0.054 0.015 0.015 <0.0006 0.003 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 0.113 <0.0006 0.023
<0.0005 <0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0006 <0.0005 <0.0005

0.147 0.071 0.082 0.629 0.022 0.438 0.042 0.059 0.01 0.041 0.003 0.004 0.003 0.007 0.007 0.311 0.631 0.482
<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.005 <0.0004 <0.0004
<0.0005 <0.0006 <0.0005 0.002 <0.0005 0.002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.008 0.01 0.006
<0.0005 <0.0006 <0.0005 0.003 <0.0005 0.003 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.004 0.01 0.01
<0.0037 <0.0040 <0.0038 <0.0036 <0.0039 <0.0038 <0.0038 <0.0038 <0.0038 <0.0036 <0.0036 <0.0039 <0.0039 <0.0038 <0.0038 <0.0042 1.479 <0.0036

B-72 B-72 Dup B-73 B-74 B-75 B-76B-66 B-67 B-68 B-69 B-70 B-71 B-77 B-78 B-79 B-80 B-81 B-82

9/18/17 RDCSRS

500

500

5000

5000

5000

450000

45000
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Field Sample Location

Sample Date

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

METALS (mg/kg)
Aluminum 78000 NA 6000 15200
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Barium 16000 59000 2100 32.3
Beryllium 16 140 0.7 2
Cadmium 78 78 2 ND
Calcium NLE NLE NLE 921
Chromium NLE NLE NLE 269
Cobalt 1600 590 90 2.5
Copper 3100 45000 11000 8
Iron NLE NLE NLE 55800
Lead 400 800 90 19.5
Magnesium NLE NLE NLE 7230
Manganese 11000 5900 65 90.7
Mercury 23 65 0.1 ND
Nickel 1600 23000 48 8.4
Potassium NLE NLE NLE 15400
Selenium 390 5700 11 1.9
Silver 390 5700 1 1.1
Sodium NLE NLE NLE 51.6
Thallium 5 79 3 ND
Vanadium 78 1100 NA 94.1
Zinc 23000 110000 930 81.4
Notes:

(2) NJDEP Impact to Ground Water Standard (NJDEP guidance document; November 2013).

NJDEP criteria for xylene isomers are for total xylenes.
NJDEP criteria for Aroclor 1260 are for total PCBs.
Detections are bolded.
B = Analyte detected in both sample and associated laboratory blank.
D = Result from dilution of sample.
E = Estimated value.
J = Analyte detected between MDL and practical quantitation limit (PQL).
NA = not analyzed.
ND = not detected.
NLE = No limit established.
< = analyte not detected above method detection limit (MDL).
DUP = field duplicate sample.

Shaded cells = concentration exceeds one or both NJDEP Direct Contact Standards.
Shaded cells = concentration exceeds NJDEP RDCSRS, NRDCSRS, and Impact to Ground Water Standard.

(3) Weston, 1995.  Final Site Investigation - Main Post and Charles Wood Areas, Fort Monmouth, New Jersey, 
December.

Shaded cells = concentration exceeds Weston (1995) background.

μg/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; VOC = volatile organic compounds; in. = inches; 
bgs = below ground surface.

Shaded cells = concentration exceeds NJDEP Impact to Ground Water Standard.

(1) New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Remediation 
Standards (RDCSRS) and Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) (N.J.A.C 7:26D; 
amended May 7, 2012). Available at: http://www.state.nj.us/dep/srp/regs/rs/.

There are no NJDEP soil standards for individual PCB Aroclors; the total PCB NJDEP standards were used for 
individual Aroclors.

10/21/98 10/21/98 10/21/98 10/21/98 10/21/98 10/21/98 10/21/98 10/21/98 10/21/98 10/21/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98

B-72 B-72 Dup B-73 B-74 B-75 B-76B-66 B-67 B-68 B-69 B-70 B-71 B-77 B-78 B-79 B-80 B-81 B-82

10500 8280 8730 7410 13900 9170 8830 15500 7760 6040 5210 5510 11700 7890 5860 11300 12900 6360
1.55 5.96 1.19 0.228 0.761 1.04 1.51 2.67 1.33 0.823 < 0.334 0.41 < 0.27 < 0.362 < 0.334 < 0.378 <  0.34 < 0.344
13.6 15.8 10.7 10.2 22.5 14.1 8.78 11.8 9.27 7.13 6.23 6.89 12.3 22.2 21.7 19.6 25.6 19.2
13.6 56 32.7 463 40 120 53.3 51.1 18.1 12.2 28.5 23.6 30.5 23 10.8 59.3 118 79.5
1.71 1.36 1.6 0.666 0.885 1.14 1.46 2.65 1.23 0.938 1.04 1.05 2.23 0.75 0.654 1.34 1.59 0.698
0.33 0.465 0.628 0.526 0.531 1.18 0.347 0.377 0.15 0.209 0.104 0.158 0.112 0.224 0.199 0.312 1.2 0.437
1910 1520 703 2660 1410 3650 527 486 674 347 913 1060 1410 1100 916 2070 2860 2050
128 398 103 41.4 103 84.5 111 173 93.2 74.1 61.5 65.5 129 128 86.6 162 185 74.7
2.27 2.98 1.5 4.02 0.97 2.74 2.47 3.5 1.68 1.48 1.59 1.34 2.68 0.624 0.403 1.15 1.69 1.29
30.1 66.2 10.4 50.7 47.4 64.9 67.2 58.8 1.81 1.91 3.41 3.38 2.61 41.9 13.5 61.2 109 76

39300 83400 35500 13200 25100 25400 34900 64200 32500 24000 24400 26800 53000 23600 12700 29500 42400 19500
69.4 99.2 12.9 107 22.8 178 152 128 5.37 5.26 5.54 5.67 5.85 51 11.2 72.4 134 59.4
5130 3700 3710 1540 3330 3570 3710 7960 3040 2120 2130 2250 5800 2670 1900 4400 5400 1910

32 172 20.4 90.9 33.5 114 37.3 39.7 32.4 38.2 42.1 33.3 41.1 36.8 16.1 27.6 84 83.5
0.035 0.12 0.058 0.414 0.033 0.657 1.971 2.832 0.031 0.017 0.053 0.034 0.022 0.026 0.018 0.295 0.794 0.14
8.12 10.8 7.18 14.6 5.17 11.4 9.18 13.1 6.85 5.33 5.3 5.91 9.11 3.3 3.26 6.53 7.82 5.86

11600 9060 8650 3940 5410 6310 9410 21800 6840 4570 5430 3730 12700 4200 4670 7730 9790 4340
< 0.36 < 0.354 < 0.359 0.633 < 0.353 0.541 < 0.345 < 0.306 < 0.276 < 0.332 0.604 0.58 0.537 1.22 < 0.501 0.878 2.01 0.987
< 0.36 < 0.354 < 0.359 < 0.334 < 0.353 2.28 < 0.345 < 0.306 < 0.276 < 0.332 < 0.501 < 0.533 < 0.405 < 0.543 < 0.501 < 0.567 4.25 0.629
91.7 126 97.2 184 153 198 125 69.9 104 117 115 120 147 122 159 210 178 220

< 0.36 < 0.354 < 0.359 < 0.334 < 0.353 < 0.358 < 0.345 < 0.306 < 0.276 < 0.332 < 0.501 < 0.533 < 0.405 <0.543 < 0.501 < 0.567 < 0.51 < 0.516
24 20.8 26.7 21.6 50.4 31.6 17.7 37.6 28.6 27.5 26.2 28.5 50.5 20.9 18.2 45.2 61.6 25.6

141 274 77.2 250 174 251 145 163 48.5 36.3 45.3 48 75.2 106 25.1 174 237 191
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Field Sample Location

Sample Date

Volatile Organic Compounds (μg/kg)
Lab Sample ID (VOCs only collected 24 in bgs)
Acrylonitrile 900 3000 500 n/a
Methylene Chloride 34000 97000 10 n/a
Benzene 2000 5000 5 n/a
Toluene 6300000 91000000 7000 n/a
Tetrachloroethene 2000 5000 5 n/a
Chlorobenzene 510000 7400000 600 n/a
Ethylbenzene 7800000 110000000 13000 n/a
m+p-Xylenes 12000000 170000000 19000 n/a
o-Xylene 12000000 170000000 19000 n/a
Total Xylenes 12000000 170000000 19000 n/a
TICs NLE NLE NLE n/a
Semi-Volatile Organic Compounds (μg/kg)
Lab Sample ID (All analysis except VOCs - collected 6 to 12 in bgs)
1,4-Dichlorobenzene 5000 13000 2000 n/a
Naphthalene 6000 17000 25000 n/a
2-Methylnaphthalene 230000 2400000 8000 n/a
Acenaphthylene NA 300000000 NA n/a
Acenaphthene 3400000 37000000 110000 n/a
Dibenzofuran NLE NLE NLE n/a
4-Nitrophenol NLE NLE NLE n/a
Diethylphthalate 49000000 550000000 88000 n/a
Fluorene 2300000 24000000 170000 n/a
Phenanthrene NLE NLE NLE n/a
Anthracene 17000000 30000000 2400000 n/a
Di-n-butylphthalate 6100000 68000000 760000 n/a
Fluoranthene 2300000 24000000 1300000 n/a
Pyrene 1700000 18000000 840000 n/a
Benzo(a)anthracene 600 2000 800 n/a
Chrysene 62000 230000 80000 n/a
bis(2-Ethylhexyl)phthalate 35000 140000 1200000 n/a
Benzo(b)fluoranthene 600 2000 2000 n/a
Benzo(k)fluoranthene 6000 23000 25000 n/a
Benzo(a)pyrene 200 200 200 n/a
Indeno(1,2,3-cd)pyrene 600 2000 7000 n/a
Dibenz(a,h)anthracene 200 200 800 n/a
Benzo(g,h,i)perylene 380000000 30000000 NA n/a
TICs NLE NLE NLE n/a
PESTICIDES / PCBs (mg/kg)
gamma-BHC 0.4 2 0.002 n/a
Heptachlor 0.1 0.7 0.5 n/a
Heptachlor Epoxide 0.07 0.3 0.01 n/a
4,4'-DDE 2 9 18 n/a
Dieldrin 0.04 0.2 0.003 n/a
4,4'-DDD 3 13 4 n/a
Endrin Aldehyde NLE NLE NLE n/a
4,4'-DDT 2 8 11 n/a
Endosulfan-Sulfate 470 6800 2 n/a
gamma-Chlordane 0.2 1 0.05 n/a
alpha-Chlordane 0.2 1 0.05 n/a
Aroclor 1260 0.2 1 0.2 n/a

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3) 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98

4007.19 4007.21 4007.23 4007.25 4007.27 4007.29 4007.31 4009.03 4009.05 4009.07 4009.09 4009.11 4009.33 4009.13 4009.15 4009.17 4009.19 4009.21
<1900 <1900 <1900 <1700 <2100 <1900 <2100 <2000 <2000 <2100 <1900 <2000 <2000 <1900 <1900 <1800 <1900 <2100

470 J <550 <540 <480 <610 <530 <590 <580 <560 <600 <530 <560 <570 <540 <550 <530 <560 <600
<280 <280 <270 <240 <310 <260 <300 <290 <280 <300 <270 <280 <280 <270 <270 <260 <280 <300
<280 <280 <270 <240 <310 <260 <300 <290 <280 <300 <270 <280 <280 <270 <270 <260 <280 <300
<280 <280 <270 <240 <310 <260 <300 <290 <280 <300 <270 <280 <280 <270 <270 <260 <280 <300
<280 <280 <270 <240 <310 <260 <300 <290 <280 <300 <270 <280 <280 <270 <270 <260 <280 <300
<550 <550 <540 <480 <610 <530 <590 <580 <560 <600 <530 <560 <570 <540 <550 <530 <560 <600
<830 <830 <810 <720 <920 <790 <890 <870 <850 <900 <800 <850 <850 <810 <820 <790 <830 <900
<550 <550 <540 <480 <610 <530 <590 <580 <560 <600 <530 <560 <570 <540 <550 <530 <560 <600

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

4007.18 4007.20 4007.22 4007.24 4007.26 4007.28 4007.30 4009.02 4009.04 4009.06 4009.08 4009.10 4009.32 4009.12 4009.14 4009.16 4009.18 4009.20
<1000 <1100 <1000 <1000 <1000 <990 <1000 <1100 <1100 <1200 <1100 <1100 <1000 <1100 <1100 <1100 <1100 <1200
<1000 <1100 <1000 170 J 190 J <990 <1000 <1100 <1100 <1200 <1100 <1100 <1000 <1100 <1100 <1100 <1100 <1200
<1000 <1100 <1000 <1000 <1000 <990 <1000 <1100 <1100 <1200 <1100 <1100 <1000 <1100 <1100 <1100 <1100 <1200
<1000 <1100 <1000 <1000 <1000 <990 <1000 <1100 <1100 <1200 <1100 <1100 <1000 <1100 <1100 <1100 <1100 <1200
<1000 <1100 <1000 540 J <1000 <990 <1000 <1100 <1100 <1200 <1100 <1100 <1000 <1100 <1100 <1100 <1100 <1200
<1000 <1100 <1000 <1000 <1000 <990 <1000 <1100 <1100 <1200 <1100 <1100 <1000 <1100 <1100 <1100 <1100 <1200
<1000 <1100 <1000 <1000 <1000 <990 <1000 <1100 <1100 <1200 <1100 <1100 <1000 <1100 <1100 <1100 <1100 <1200
<1000 <1100 <1000 <1000 <1000 <990 <1000 <1100 <1100 <1200 <1100 <1100 <1000 <1100 <1100 <1100 <1100 <1200
<1000 <1100 <1000 230 J <1000 <990 <1000 <1100 <1100 <1200 <1100 <1100 <1000 <1100 <1100 <1100 <1100 <1200
<1000 290 J <1000 7300 1900 610 J 350 J 290 J 190 J 560 J <1100 180 J 280 J <1100 <1100 <1100 <1100 <1200
<1000 <1100 <1000 1400 380 J 130 J <1000 <1100 <1100 <1200 <1100 <1100 <1000 <1100 <1100 <1100 <1100 <1200

630 JB 680 JB 170 JB 160 JB 270 JB 180 JB 180 JB 360 JB 240 JB 740 JB 460 JB 410 JB 650 JB 420 JB 730 JB 870 JB 840 JB 270 JB
<1000 680 J <1000 28000 E 5800 1800 1200 1100 630 J 2100 <1100 320 J 540 J <1100 <1100 170 J <1100 230 J
<1000 650 J <1000 22000 E 4900 1800 1100 1100 620 J 990 J <1100 350 J 540 J <1100 <1100 500 J <1100 230 J
<1000 490 J <1000 19000 E 3600 1300 880 J 820 J 430 J 500 J <1100 220 J 370 J <1100 <1100 340 J <1100 170 J
<1000 840 J <1000 32000 E 6900 2300 1600 1500 640 J 2400 <1100 360 J 610 J <1100 <1100 850 J <1100 310 J
<1000 <1100 <1000 <1000 <1000 <990 <1000 <1100 <1100 <1200 <1100 <1100 <1000 <1100 7200 <1100 <1100 <1200
<1000 540 J <1000 40000 E 5300 1700 1100 1000 J 360 J 1900 <1100 220 J 360 J <1100 <1100 580 J <1100 220 J
<1000 560 J <1000 9100 3200 1400 1100 850 J 410 J 4400 <1100 210 J 400 J <1100 <1100 600 J <1100 200 J
<1000 580 J <1000 26000 E 4900 1800 1200 1000 J 430 J 4300 <1100 240 J 420 J <1100 <1100 290 J <1100 <1200
<1000 310 J <1000 9900 2000 850 J 750 J 640 J 240 J 710 J <1100 <1100 230 J <1100 <1100 <1100 <1100 <1200
<1000 <1100 <1000 8600 630 J <990 <1000 300 J 130 J 410 J <1100 <1100 <1000 <1100 <1100 <1100 <1100 <1200
<1000 320 J <1000 7800 1900 820 J 820 J 680 J 240 J 660 J <1100 <1100 240 J <1100 <1100 <1100 <1100 <1200
5070 6200 5900 14300 8500 4300 5370 3500 5200 26600 9000 2800 5900 3100 5800 5100 5000 4300

<0.0004 <0.0004 <0.0004 <0.0004 0.004 <0.0004 <0.0004 <0.0004 0.002 <0.0004 0.007 <0.0004 <0.0004 0.003 <0.0004 0.008 <0.0005 0.005
<0.0003 <0.0003 <0.0003 <0.0003 <0.0004 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0004 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
<0.0006 <0.0006 <0.0006 <0.0007 <0.0004 <0.0006 <0.0007 <0.0006 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0006 <0.0007 <0.0006

0.002 0.022 0.493 0.507 0.29 0.005 0.049 0.357 0.114 1.746 0.463 0.302 0.43 0.32 0.095 0.414 0.006 0.337
<0.0005 <0.0005 <0.0005 <0.0005 <0.0022 <0.0005 <0.0006 <0.0005 <0.0006 <0.0005 <0.0006 <0.0006 <0.0006 <0.0005 <0.0006 <0.0005 <0.0006 <0.0005
<0.0006 0.003 0.014 0.049 <0.0004 <0.0006 0.007 0.021 0.031 2.44 0.448 0.093 0.095 0.07 0.032 0.666 <0.0007 0.085
<0.0005 <0.0005 <0.0005 <0.0005 <0.0007 <0.0005 <0.0006 <0.0005 <0.0006 <0.0005 <0.0006 <0.0006 <0.0006 <0.0005 <0.0006 <0.0005 <0.0006 <0.0005
<0.0012 0.017 0.359 0.626 0.474 0.006 0.038 0.364 0.484 6.171 3.4 0.403 0.413 0.507 0.181 0.538 0.003 0.767
<0.0004 <0.0004 <0.0004 <0.0004 <0.0061 <0.0004 <0.0004 <0.0004 <0.0005 <0.0004 <0.0005 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0005 <0.0004
<0.0005 <0.0005 <0.0005 0.001 0.01 <0.0005 <0.0006 <0.0005 <0.0006 0.4 0.042 0.005 0.005 <0.0005 <0.0006 <0.0005 <0.0006 <0.0005
<0.0005 <0.0005 <0.0005 0.002 0.013 <0.0005 <0.0006 <0.0005 <0.0006 0.39 0.03 0.006 0.005 <0.0005 <0.0006 <0.0005 <0.0006 <0.0005
<0.0038 <0.0038 <0.0036 <0.0040 2.007 <0.0036 <0.0040 <0.0038 0.475 23.639 2.428 <0.0040 <0.0040 <0.0039 <0.0040 <0.0038 <0.0041 0.468

B-83 B-84 B-85 B-86 B-87 B-88 B-94 Dup B-95 B-96 B-97 B-98 B-99B-89 B-90 B-91 B-92 B-93 B-94

9/18/17 RDCSRS

500

500

5000

5000

5000

450000

45000
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Field Sample Location

Sample Date

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

METALS (mg/kg)
Aluminum 78000 NA 6000 15200
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Barium 16000 59000 2100 32.3
Beryllium 16 140 0.7 2
Cadmium 78 78 2 ND
Calcium NLE NLE NLE 921
Chromium NLE NLE NLE 269
Cobalt 1600 590 90 2.5
Copper 3100 45000 11000 8
Iron NLE NLE NLE 55800
Lead 400 800 90 19.5
Magnesium NLE NLE NLE 7230
Manganese 11000 5900 65 90.7
Mercury 23 65 0.1 ND
Nickel 1600 23000 48 8.4
Potassium NLE NLE NLE 15400
Selenium 390 5700 11 1.9
Silver 390 5700 1 1.1
Sodium NLE NLE NLE 51.6
Thallium 5 79 3 ND
Vanadium 78 1100 NA 94.1
Zinc 23000 110000 930 81.4
Notes:

(2) NJDEP Impact to Ground Water Standard (NJDEP guidance document; November 2013).

NJDEP criteria for xylene isomers are for total xylenes.
NJDEP criteria for Aroclor 1260 are for total PCBs.
Detections are bolded.
B = Analyte detected in both sample and associated laboratory blank.
D = Result from dilution of sample.
E = Estimated value.
J = Analyte detected between MDL and practical quantitation limit (PQL).
NA = not analyzed.
ND = not detected.
NLE = No limit established.
< = analyte not detected above method detection limit (MDL).
DUP = field duplicate sample.

Shaded cells = concentration exceeds one or both NJDEP Direct Contact Standards.
Shaded cells = concentration exceeds NJDEP RDCSRS, NRDCSRS, and Impact to Ground Water Standard.

(3) Weston, 1995.  Final Site Investigation - Main Post and Charles Wood Areas, Fort Monmouth, New Jersey, 
December.

Shaded cells = concentration exceeds Weston (1995) background.

μg/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; VOC = volatile organic compounds; in. = inches; 
bgs = below ground surface.

Shaded cells = concentration exceeds NJDEP Impact to Ground Water Standard.

(1) New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Remediation 
Standards (RDCSRS) and Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) (N.J.A.C 7:26D; 
amended May 7, 2012). Available at: http://www.state.nj.us/dep/srp/regs/rs/.

There are no NJDEP soil standards for individual PCB Aroclors; the total PCB NJDEP standards were used for 
individual Aroclors.

10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/26/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98

B-83 B-84 B-85 B-86 B-87 B-88 B-94 Dup B-95 B-96 B-97 B-98 B-99B-89 B-90 B-91 B-92 B-93 B-94

9910 12100 7880 7970 14900 5120 7770 9080 10100 10400 11300 12100 10600 8130 12500 11500 7970 14100
< 0.304 < 0.367 < 0.228 0.513 0.506 < 0.284 < 0.218 < 0.357 < 0.406 < 0.449 0.49 0.77 0.388 0.302 < 0.312 < 0.218 < 0.285 0.685

11.1 12.1 9.95 25.6 20.4 7.27 8.4 10.1 20.8 15.8 23.3 19.8 18.2 12.3 19.4 10.2 4.6 14.1
24.3 24.3 28 92.4 219 15.3 18.9 26.7 73.7 120 214 45.8 48.8 103 69.8 61.6 24 182
1.95 2.31 1.42 0.904 1.86 0.597 1.41 1.63 1.3 1.92 1.17 1.6 1.32 1.06 2.01 1.37 1.24 2.17

0.155 < 0.092 0.129 0.791 0.388 0.114 < 0.055 1140 0.583 3.8 0.827 0.128 0.233 0.658 0.951 0.31 0.178 3.18
1000 1360 1900 1780 312 987 1130 0.161 1410 1100 431 4310 5600 2650 2060 1110 3060 1850
109 131 92.7 98 168 49.6 90.8 104 129 142 122 156 132 95.9 160 117 109 184
2.27 2.77 2.42 1.85 2.41 0.914 1.65 1.94 1.99 3.07 2.69 2.51 2.45 2.24 3.64 2.69 4.07 4.13
3.66 6.12 7.07 204 92.8 4.62 2.91 4.58 125 195 98.6 12.2 11.1 104 21 11.8 4.24 134

47600 58800 36100 27100 49200 17800 35100 44800 34400 47600 51000 44100 37600 26500 48200 32200 27700 51000
59.5 23.4 60.5 202 147 12.3 10.6 25.8 226 293 187 127 118 119 30.2 21.7 9.54 162
4960 6780 3750 2770 5670 1490 3480 4390 3880 4450 3920 5280 4310 3100 6190 3970 3710 6800
38.7 34.5 34.8 121 25.8 26.6 27.4 28.7 105 34.2 34 32.7 41.2 190 43.3 62.2 11.8 48.1

0.013 0.04 0.041 0.148 3.539 0.067 0.038 0.037 0.697 3.81 0.408 0.135 0.106 0.082 0.232 0.131 0.036 1.5
7.61 8.42 5.84 6.67 8.08 3.32 5.25 6.03 7.43 12.1 13.8 7.75 7.17 6.2 13.5 8.16 15.8 13

11100 15000 7650 4380 12900 3780 7350 9180 7100 9940 8900 10100 7890 5020 13500 8000 9930 15500
< 0.456 0.574 0.484 1.11 1.13 0.614 0.539 0.665 1 1.59 1.11 0.994 1.05 0.773 0.845 0.747 < 0.427 1.26
< 0.456 < 0.551 < 0.342 < 0.559 16 < 0.427 < 0.327 < 0.535 1.36 12.2 1.81 < 0.56 < 0.541 < 0.428 0.783 < 0.327 < 0.427 15.2

105 150 105 120 170 63.3 109 135 148 178 382 126 138 125 158 131 139 245
< 0.456 < 0.551 < 0.342 < 0.559 < 0.352 < 0.427 < 0.327 < 0.535 < 0.609 < 0.674 < 0.594 < 0.56 < 0.541 < 0.428 < 0.468 < 0.327 < 0.427 < 0.49

41.3 61.9 35.6 38 67.8 21 31.4 39.5 42 43.5 52.9 42.3 34.9 32.9 35.2 43.2 12.2 54.8
66.2 81.4 74.3 410 93.6 33 53.2 61.2 167 178 132 84.1 78.7 350 190 105 104 204
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Field Sample Location

Sample Date

Volatile Organic Compounds (μg/kg)
Lab Sample ID (VOCs only collected 24 in bgs)
Acrylonitrile 900 3000 500 n/a
Methylene Chloride 34000 97000 10 n/a
Benzene 2000 5000 5 n/a
Toluene 6300000 91000000 7000 n/a
Tetrachloroethene 2000 5000 5 n/a
Chlorobenzene 510000 7400000 600 n/a
Ethylbenzene 7800000 110000000 13000 n/a
m+p-Xylenes 12000000 170000000 19000 n/a
o-Xylene 12000000 170000000 19000 n/a
Total Xylenes 12000000 170000000 19000 n/a
TICs NLE NLE NLE n/a
Semi-Volatile Organic Compounds (μg/kg)
Lab Sample ID (All analysis except VOCs - collected 6 to 12 in bgs)
1,4-Dichlorobenzene 5000 13000 2000 n/a
Naphthalene 6000 17000 25000 n/a
2-Methylnaphthalene 230000 2400000 8000 n/a
Acenaphthylene NA 300000000 NA n/a
Acenaphthene 3400000 37000000 110000 n/a
Dibenzofuran NLE NLE NLE n/a
4-Nitrophenol NLE NLE NLE n/a
Diethylphthalate 49000000 550000000 88000 n/a
Fluorene 2300000 24000000 170000 n/a
Phenanthrene NLE NLE NLE n/a
Anthracene 17000000 30000000 2400000 n/a
Di-n-butylphthalate 6100000 68000000 760000 n/a
Fluoranthene 2300000 24000000 1300000 n/a
Pyrene 1700000 18000000 840000 n/a
Benzo(a)anthracene 600 2000 800 n/a
Chrysene 62000 230000 80000 n/a
bis(2-Ethylhexyl)phthalate 35000 140000 1200000 n/a
Benzo(b)fluoranthene 600 2000 2000 n/a
Benzo(k)fluoranthene 6000 23000 25000 n/a
Benzo(a)pyrene 200 200 200 n/a
Indeno(1,2,3-cd)pyrene 600 2000 7000 n/a
Dibenz(a,h)anthracene 200 200 800 n/a
Benzo(g,h,i)perylene 380000000 30000000 NA n/a
TICs NLE NLE NLE n/a
PESTICIDES / PCBs (mg/kg)
gamma-BHC 0.4 2 0.002 n/a
Heptachlor 0.1 0.7 0.5 n/a
Heptachlor Epoxide 0.07 0.3 0.01 n/a
4,4'-DDE 2 9 18 n/a
Dieldrin 0.04 0.2 0.003 n/a
4,4'-DDD 3 13 4 n/a
Endrin Aldehyde NLE NLE NLE n/a
4,4'-DDT 2 8 11 n/a
Endosulfan-Sulfate 470 6800 2 n/a
gamma-Chlordane 0.2 1 0.05 n/a
alpha-Chlordane 0.2 1 0.05 n/a
Aroclor 1260 0.2 1 0.2 n/a

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3) 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98

4009.23 4009.25 4009.27 4009.29 4009.31 4024.03 4024.05 4024.07 4024.09 4024.11 4024.13 4024.15 4024.17 4024.19 4024.21 4024.23 4024.25 4024.27
<1900 <2100 <1900 <2000 <1900 <1800 <1900 <2000 <2000 <1800 <1900 <2100 <1800 <1900 <2300 <1900 <1900 <1900
<550 <600 <550 <570 <550 <510 <560 <570 <580 <510 <550 <600 <520 <540 <640 <560 <530 <560
<280 <300 <270 <280 <280 <250 <280 <290 <290 <250 <270 <300 <260 <270 <320 <280 <270 <280
<280 <300 <270 <280 <280 <250 <280 <290 <290 <250 <270 <300 <260 <270 <320 <280 <270 <280
<280 <300 <270 <280 <280 <250 <280 <290 <290 <250 <270 <300 <260 <270 <320 <280 500 <280
<280 <300 <270 <280 <280 <250 <280 <290 <290 <250 <270 <300 <260 <270 <320 <280 <270 <280
<550 <600 <550 <570 <550 <510 <560 <570 <580 <510 <550 <600 <520 <540 <640 <560 <530 <560
<830 <900 <820 <850 <830 <760 <830 <860 <870 <760 <820 <910 <780 <810 <960 <830 <800 <830
<550 <600 <550 <570 <550 <510 <560 <570 <580 <510 <550 <600 <520 <540 <640 <560 <530 <560

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
ND ND ND ND ND ND ND ND 16000 17100 ND ND ND ND ND ND ND 4300

4009.22 4009.24 4009.26 4009.28 4009.30 4024.02 4024.04 4024.06 4024.08 4024.10 4024.12 4024.14 4024.16 4024.18 4024.20 4024.22 4024.24 4024.26
<1200 <1000 <1100 <1100 <1000 <990 <1100 <1100 <1100 500 J <1000 <1100 <1100 <1000 <1100 <980 <1000 <1000
<1200 <1000 <1100 <1100 <1000 <990 <1100 <1100 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <980 <1000 <1000
<1200 <1000 <1100 <1100 <1000 <990 <1100 <1100 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <980 <1000 <1000
<1200 <1000 <1100 <1100 <1000 <990 <1100 <1100 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <980 <1000 <1000
<1200 <1000 <1100 <1100 <1000 <990 <1100 <1100 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <980 <1000 <1000
<1200 <1000 <1100 <1100 <1000 <990 <1100 <1100 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <980 <1000 <1000
<1200 <1000 <1100 <1100 <1000 <990 <1100 <1100 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <980 <1000 <1000
<1200 <1000 <1100 <1100 <1000 <990 <1100 <1100 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <980 <1000 <1000
<1200 <1000 <1100 <1100 <1000 <990 <1100 <1100 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <980 <1000 <1000
<1200 <1000 <1100 <1100 <1000 <990 <1100 <1100 <1100 <1100 1400 <1100 <1100 <1000 860 J <980 440 J 190 J
<1200 <1000 <1100 <1100 <1000 <990 <1100 <1100 <1100 <1100 300 J <1100 <1100 <1000 120 J <980 <1000 <1000

350 JB 460 JB 620 JB 720 JB 780 JB 200 JB 620 JB 520 JB 210 JB 440 JB 690 JB 390 JB 520 JB 140 JB 1100 JB 450 JB 180 JB 330 JB
210 J 380 J 540 J 240 J 200 J <990 <1100 <1100 360 J <1100 5000 <1100 210 J <1000 2200 <980 1800 200 J
190 J 400 J 520 J 250 J 190 J <990 <1100 <1100 390 J <1100 5100 <1100 230 J <1000 2300 <980 1900 210 J

<1200 280 J 440 J 190 J <1000 <990 <1100 <1100 200 J <1100 3700 <1100 <1100 <1000 2100 <980 1300 <1000
<1200 520 J 790 J 330 J <1000 <990 <1100 <1100 280 J <1100 7500 <1100 <1100 <1000 4100 <980 3000 <1000
<1200 <1000 <1100 <1100 <1000 <990 <1100 360 J <1100 <1100 <1000 <1100 <1100 <1000 <1100 <980 <1000 <1000
<1200 320 J 510 J 200 J 160 J <990 <1100 <1100 <1100 <1100 6700 <1100 <1100 <1000 3600 <980 2400 <1000
<1200 330 J 500 J 200 J 160 J <990 <1100 <1100 <1100 <1100 3900 <1100 <1100 <1000 2200 <980 1700 <1000
<1200 290 J 560 J 220 J <1000 <990 <1100 <1100 <1100 <1100 6100 <1100 <1100 <1000 3300 <980 2100 <1000
<1200 190 J 340 J <1100 <1000 <990 <1100 <1100 <1100 <1100 2700 <1100 <1100 <1000 1900 <980 1200 <1000
<1200 <1000 <1100 <1100 <1000 <990 <1100 <1100 <1100 <1100 1200 <1100 <1100 <1000 950 J <980 500 J <1000
<1200 180 J 370 J <1100 <1000 <990 <1100 <1100 <1100 <1100 2700 <1100 <1100 <1000 2000 <980 1200 <1000
5800 16250 4510 6200 4180 4900 8300 23880 4100 8800 17290 8200 10260 5330 16890 8480 10000 10250

<0.0005 0.002 <0.0004 <0.0005 <0.0004 0.007 <0.0021 <0.0022 <0.0022 <0.0022 0.002 <0.0023 <0.0021 <0.0020 <0.0022 0.002 0.005 <0.0020
<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0015 <0.0016 <0.0016 <0.0016 <0.0016 0.003 0.058 <0.0016 <0.0015 <0.0016 0.003 <0.0014 <0.0015
<0.0007 <0.0006 <0.0007 <0.0007 <0.0006 <0.0030 <0.0032 <0.0032 <0.0033 <0.0032 <0.0031 <0.0034 <0.0031 <0.0030 <0.0032 <0.0031 <0.0029 <0.0030

0.076 0.09 0.13 0.046 0.272 0.809 0.115 0.044 0.069 0.028 0.369 0.055 0.182 0.011 0.194 0.247 0.585 0.298
<0.0006 <0.0005 <0.0006 <0.0006 <0.0005 <0.0025 <0.0026 <0.0027 <0.0027 <0.0027 <0.0026 0.063 <0.0026 <0.0025 <0.0027 <0.0026 <0.0024 <0.0025

0.021 0.083 0.016 0.004 0.049 0.618 0.022 0.029 0.012 0.061 0.048 0.022 0.047 <0.0030 0.05 0.022 0.138 0.243
<0.0006 <0.0005 <0.0006 <0.0006 <0.0005 <0.0025 <0.0026 <0.0027 <0.0027 <0.0027 <0.0026 <0.0028 <0.0026 <0.0025 <0.0027 <0.0026 <0.0024 <0.0025

0.077 0.179 0.121 0.028 0.263 0.867 0.209 0.105 0.097 0.042 0.655 0.083 0.324 0.017 0.369 0.292 0.759 0.236
<0.0005 <0.0004 <0.0004 <0.0005 <0.0004 <0.0020 <0.0021 <0.0022 <0.0022 <0.0022 <0.0021 <0.0023 <0.0021 <0.0020 <0.0022 <0.0021 <0.0019 <0.0020
<0.0006 <0.0005 <0.0006 <0.0006 <0.0005 <0.0025 <0.0026 <0.0027 <0.0027 <0.0027 <0.0026 0.386 <0.0026 <0.0025 <0.0027 0.042 <0.0024 <0.0025
<0.0006 <0.0005 <0.0006 <0.0006 <0.0005 <0.0025 <0.0026 <0.0027 <0.0027 <0.0027 <0.0026 0.389 <0.0026 <0.0025 <0.0027 0.046 <0.0024 <0.0025
<0.0042 <0.0038 <0.0040 <0.0041 <0.0037 <0.0179 <0.0189 <0.0195 <0.0195 <0.0194 <0.0185 <0.0203 <0.0188 <0.0183 <0.0195 <0.0187 <0.0173 <0.0177

B-106 B-107 B-108 B-109 B-110 B-111B-100 B-101 B-102 B-103 B-104 B-105 B-112 B-113 B-114 B-115 B-116 B-117

9/18/17 RDCSRS

500

500

5000

5000

5000

450000

45000
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Field Sample Location

Sample Date

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

METALS (mg/kg)
Aluminum 78000 NA 6000 15200
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Barium 16000 59000 2100 32.3
Beryllium 16 140 0.7 2
Cadmium 78 78 2 ND
Calcium NLE NLE NLE 921
Chromium NLE NLE NLE 269
Cobalt 1600 590 90 2.5
Copper 3100 45000 11000 8
Iron NLE NLE NLE 55800
Lead 400 800 90 19.5
Magnesium NLE NLE NLE 7230
Manganese 11000 5900 65 90.7
Mercury 23 65 0.1 ND
Nickel 1600 23000 48 8.4
Potassium NLE NLE NLE 15400
Selenium 390 5700 11 1.9
Silver 390 5700 1 1.1
Sodium NLE NLE NLE 51.6
Thallium 5 79 3 ND
Vanadium 78 1100 NA 94.1
Zinc 23000 110000 930 81.4
Notes:

(2) NJDEP Impact to Ground Water Standard (NJDEP guidance document; November 2013).

NJDEP criteria for xylene isomers are for total xylenes.
NJDEP criteria for Aroclor 1260 are for total PCBs.
Detections are bolded.
B = Analyte detected in both sample and associated laboratory blank.
D = Result from dilution of sample.
E = Estimated value.
J = Analyte detected between MDL and practical quantitation limit (PQL).
NA = not analyzed.
ND = not detected.
NLE = No limit established.
< = analyte not detected above method detection limit (MDL).
DUP = field duplicate sample.

Shaded cells = concentration exceeds one or both NJDEP Direct Contact Standards.
Shaded cells = concentration exceeds NJDEP RDCSRS, NRDCSRS, and Impact to Ground Water Standard.

(3) Weston, 1995.  Final Site Investigation - Main Post and Charles Wood Areas, Fort Monmouth, New Jersey, 
December.

Shaded cells = concentration exceeds Weston (1995) background.

μg/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; VOC = volatile organic compounds; in. = inches; 
bgs = below ground surface.

Shaded cells = concentration exceeds NJDEP Impact to Ground Water Standard.

(1) New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Remediation 
Standards (RDCSRS) and Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) (N.J.A.C 7:26D; 
amended May 7, 2012). Available at: http://www.state.nj.us/dep/srp/regs/rs/.

There are no NJDEP soil standards for individual PCB Aroclors; the total PCB NJDEP standards were used for 
individual Aroclors.

10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98

B-106 B-107 B-108 B-109 B-110 B-111B-100 B-101 B-102 B-103 B-104 B-105 B-112 B-113 B-114 B-115 B-116 B-117

5150 10500 15700 6380 7030 13600 7230 6840 6340 15500 7520 6420 15700 4830 18600 5710 7270 4250
0.362  < 0.344 < 0.33 < 0.341 < 0.282 < 0.329 0.37 1.34 0.439 < 0.214 0.318 0.622 < 0.325 < 0.349 < 0.319 0.471 < 0.319 < 0.284
7.22 15.4 13.4 18.5 4.96 11.9 13 10.6 10.2 12.6 11.2 13.4 17.3 4.59 26.1 7.25 5.09 4.9
96 97 29.4 45.6 43 68.9 41.1 88.3 34.1 327 73 34.6 45.7 54.7 232 182 59.2 98.1

1.06 1.07 2.52 0.998 1.1 1.56 1.18 1.47 1.07 1.85 1.46 1.1 2.44 0.712 3.18 0.976 1.7 0.654
0.491 < 0.086 0.096 0.128 0.177 < 0.082 0.284 0.487 0.168 0.123 0.235 0.156 0.267 0.197 0.817 0.52 0.3 0.139
1290 401 1500 1230 1760 333 2080 871 1800 578 2150 1880 2490 528 3190 1260 876 1020
65.7 108 200 89.9 105 140 87.3 74.9 91.6 163 95 90 194 33.6 202 48 48.9 20.8
2.52 2.15 5.5 2.61 2.63 2.14 2.88 3.95 3.17 2.39 3.24 1.68 4.52 2.1 5.12 2.7 4.75 2.37
28.5 23 4.58 3.15 11.8 13.5 11 357 6.07 30.8 13.8 23.4 12 21.1 38.9 50.7 35.4 44.4

21000 34800 55900 25400 27800 40500 27000 70100 26000 42300 32500 36300 58400 10300 73500 17200 13800 9560
214 399 11.9 26.7 11.1 23.5 79 515 12.4 119 96.9 454 25.4 17.8 779 241 74.7 96.6
2080 3100 8570 2660 3330 4760 2930 2340 3000 5300 2990 2830 8370 1120 8790 1770 1740 656
34.7 21.9 24.3 19.7 13.2 22.1 43.7 140 17.6 16.7 46.5 32.7 34.6 38.2 83.2 22.4 21.5 14.2

0.238 0.176 0.021 0.024 0.056 0.061 0.032 16.1 0.083 0.068 0.065 0.159 0.128 0.062 0.286 0.097 0.3 0.772
9.17 6.24 16.3 6.05 12.6 6.31 8.52 20.5 8.93 7.16 8.42 5.62 11.7 10.2 16.6 10.1 18.2 8.73
4660 6010 20900 6300 8480 9490 5450 5690 6990 11900 6720 5890 19700 2630 21500 3570 5090 1650
0.693 1.24 < 0.495 < 0.511 < 0.424 1.16 0.731 1.17 < 0.514 1.07 0.415 1.04 1.02 1.08 0.877 1.34 0.799 1.53

< 0.516 < 0.515 < 0.495 < 0.511 < 0.424 < 0.494 < 0.536 43.2 < 0.514 7.83 < 0.342 < 0.54 < 0.487 < 0.524 < 0.479 < 0.515 < 0.479 < 0.426
104 129 148 85.1 116 164 198 144 103 204 97.3 204 210 209 198 259 206 156

< 0.516 < 0.515 < 0.495 < 0.511 <  0.424 < 0.494 < 0.536 < 0.566 < 0.514 < 0.321 < 0.342 < 0.54 < 0.487 < 0.524 < 0.479 < 0.515 < 0.479 < 0.426
21.4 50.1 34.9 11.5 12.9 61.2 23 26.8 14.4 56.4 24.4 26.6 43.8 20.8 70.7 29.2 25.5 21.9
130 88.9 133 82.3 101 59.1 109 393 98.5 63.4 172 94.6 121 28.4 480 150 105 27.4
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Field Sample Location

Sample Date

Volatile Organic Compounds (μg/kg)
Lab Sample ID (VOCs only collected 24 in bgs)
Acrylonitrile 900 3000 500 n/a
Methylene Chloride 34000 97000 10 n/a
Benzene 2000 5000 5 n/a
Toluene 6300000 91000000 7000 n/a
Tetrachloroethene 2000 5000 5 n/a
Chlorobenzene 510000 7400000 600 n/a
Ethylbenzene 7800000 110000000 13000 n/a
m+p-Xylenes 12000000 170000000 19000 n/a
o-Xylene 12000000 170000000 19000 n/a
Total Xylenes 12000000 170000000 19000 n/a
TICs NLE NLE NLE n/a
Semi-Volatile Organic Compounds (μg/kg)
Lab Sample ID (All analysis except VOCs - collected 6 to 12 in bgs)
1,4-Dichlorobenzene 5000 13000 2000 n/a
Naphthalene 6000 17000 25000 n/a
2-Methylnaphthalene 230000 2400000 8000 n/a
Acenaphthylene NA 300000000 NA n/a
Acenaphthene 3400000 37000000 110000 n/a
Dibenzofuran NLE NLE NLE n/a
4-Nitrophenol NLE NLE NLE n/a
Diethylphthalate 49000000 550000000 88000 n/a
Fluorene 2300000 24000000 170000 n/a
Phenanthrene NLE NLE NLE n/a
Anthracene 17000000 30000000 2400000 n/a
Di-n-butylphthalate 6100000 68000000 760000 n/a
Fluoranthene 2300000 24000000 1300000 n/a
Pyrene 1700000 18000000 840000 n/a
Benzo(a)anthracene 600 2000 800 n/a
Chrysene 62000 230000 80000 n/a
bis(2-Ethylhexyl)phthalate 35000 140000 1200000 n/a
Benzo(b)fluoranthene 600 2000 2000 n/a
Benzo(k)fluoranthene 6000 23000 25000 n/a
Benzo(a)pyrene 200 200 200 n/a
Indeno(1,2,3-cd)pyrene 600 2000 7000 n/a
Dibenz(a,h)anthracene 200 200 800 n/a
Benzo(g,h,i)perylene 380000000 30000000 NA n/a
TICs NLE NLE NLE n/a
PESTICIDES / PCBs (mg/kg)
gamma-BHC 0.4 2 0.002 n/a
Heptachlor 0.1 0.7 0.5 n/a
Heptachlor Epoxide 0.07 0.3 0.01 n/a
4,4'-DDE 2 9 18 n/a
Dieldrin 0.04 0.2 0.003 n/a
4,4'-DDD 3 13 4 n/a
Endrin Aldehyde NLE NLE NLE n/a
4,4'-DDT 2 8 11 n/a
Endosulfan-Sulfate 470 6800 2 n/a
gamma-Chlordane 0.2 1 0.05 n/a
alpha-Chlordane 0.2 1 0.05 n/a
Aroclor 1260 0.2 1 0.2 n/a

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3) 11/02/98 11/02/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98

4024.29 4024.31 4027.03 4027.05 4027.07 4027.09 4027.33 4027.11 4027.13 4027.15 4027.17 4027.19 4027.21 4027.23 4027.25 4027.27 4027.29 4027.31
<1700 <2300 <1800 <2100 <2200 <1900 <2000 <1900 <1900 <2200 <2000 <1800 <2000 <2000 <2000 <1900 <1900 <2000
<480 <650 <530 <590 <630 <550 <580 <530 <530 <630 <570 <520 <570 <560 <580 <540 <540 <570
<240 <330 <260 <290 <310 <270 <290 <270 460 <320 <280 <260 <280 <280 550 400 <270 <290
<240 <330 <260 <290 <310 <270 <290 <270 270 <320 <280 <260 <280 <280 740 1100 <270 <290
2300 <330 <260 <290 450 <270 <290 <270 <270 <320 <280 <260 <280 <280 <290 <270 <270 <290
<240 <330 <260 <290 <310 <270 <290 <270 430 <320 <280 <260 <280 <280 510 <240 <270 <290
<480 <650 <530 <590 <630 <550 <580 <530 300 J <630 <570 <520 <570 <560 1700 <540 <540 <570
<720 <980 <790 <880 <940 <820 <860 <800 560 J <950 <850 <780 <850 <850 2600 560 J <810 <860
<480 <650 <530 <590 <630 <550 <580 <530 280 J <630 <570 <520 <570 <560 1500 350 J <540 <570

-- -- -- -- -- -- -- -- 840 J -- -- -- -- -- 4100 910 J -- --
ND ND ND ND ND ND ND ND 33800 ND ND ND ND ND 78000 ND ND ND

4024.28 4024.30 4027.02 4027.04 4027.06 4027.08 4027.32 4027.10 4027.12 4027.14 4027.16 4027.18 4027.20 4027.22 4027.24 4027.26 4027.28 4027.30
<1000 <1100 <990 <1000 <1100 <1100 <990 <1000 <1100 <950 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100
<1000 <1100 <990 <1000 <1100 <1100 <990 <1000 <1100 <950 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100
<1000 <1100 <990 <1000 <1100 <1100 <990 <1000 <1100 <950 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100
<1000 <1100 <990 <1000 <1100 <1100 <990 <1000 <1100 <950 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100
<1000 <1100 <990 <1000 <1100 <1100 <990 <1000 <1100 <950 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100
<1000 <1100 <990 <1000 <1100 <1100 <990 <1000 <1100 <950 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100
<1000 <1100 <990 <1000 <1100 <1100 <990 <1000 <1100 <950 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100
<1000 <1100 <990 <1000 <1100 <1100 <990 <1000 <1100 <950 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100
<1000 <1100 <990 <1000 <1100 <1100 <990 <1000 <1100 <950 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100
<1000 220 J 3200 360 J 1200 <1100 170 J <1000 <1100 280 J <1100 340 J <1100 <1100 <1100 310 J <1000 <1100
<1000 <1100 610 J 290 J 150 J <1100 <990 <1000 <1100 <950 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100

490 JB 660 JB 510 JB 810 JB 190 JB 170 JB 640 JB 220 JB 500 JB 240 JB 150 JB 650 JB 990 JB 650 JB 380 JB 770 JB 1200 B 750 JB
<1000 450 J 6000 2100 830 J 290 J 460 J <1000 <1100 530 J <1100 930 J <1100 <1100 <1100 650 J <1000 <1100
<1000 450 J 5000 2800 1500 360 J 510 J <1000 <1100 500 J <1100 880 J <1100 <1100 <1100 670 J <1000 <1100
<1000 310 J 2300 1700 550 J 520 J 590 J <1000 <1100 240 J <1100 380 J <1100 <1100 <1100 230 J <1000 <1100
<1000 550 J 3600 3500 1000 J 770 J 910 <1000 <1100 500 J <1100 1100 <1100 <1100 <1100 560 J <1000 <1100
<1000 <1100 <990 <1000 <1100 <1100 <990 22000 B <1100 260 JB <1100 770 JB <1100 <1100 <1100 <1100 <1000 <1100
<1000 350 J 2100 3000 230 J 410 J 530 J <1000 <1100 260 J <1100 670 J <1100 <1100 <1100 300 J <1000 <1100
<1000 320 J 1900 2300 340 J 580 J 650 J <1000 <1100 270 J <1100 550 J <1100 <1100 <1100 300 J <1000 <1100
<1000 340 J 2000 2200 340 J 490 J 530 J <1000 <1100 230 J <1100 440 J <1100 <1100 <1100 <1100 <1000 <1100
<1000 <1100 730 J 950 J <1100 <1100 240 J <1000 <1100 <950 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100
<1000 <1100 360 J 420 J <1100 <1100 <990 <1000 <1100 <950 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100
<1000 <1100 620 J 880 J <1100 <1100 190 J <1000 <1100 <950 <1100 <1100 <1100 <1100 <1100 <1100 <1000 <1100
9880 6200 48320 31750 4300 3200 3500 7020 6140 4600 8140 11500 4700 5800 7200 18100 5500 15270

<0.0020 0.014 <0.0020 0.006 <0.0021 <0.0022 <0.0022 <0.0021 <0.0021 0.007 0.004 0.022 0.007 <0.0022 <0.0020 0.013 0.01 0.02
<0.0015 <0.0015 <0.0015 <0.0015 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.0015 <0.0015 <0.0016 <0.0016 <0.0020 <0.0017 <0.0016 <0.0017
<0.0031 <0.0031 <0.0030 <0.0030 <0.0032 <0.0033 <0.0032 <0.0032 <0.0031 <0.0032 <0.0030 <0.0030 <0.0032 <0.0033 <0.0031 <0.0033 <0.0033 <0.0034

0.008 1.648 0.1 0.31 0.169 0.023 0.038 0.097 0.053 0.241 0.148 0.63 0.193 0.026 0.009 0.26 0.531 6.677
<0.0025 <0.0026 <0.0025 <0.0025 <0.0026 <0.0027 <0.0027 <0.0026 <0.0026 <0.0027 <0.0025 <0.0025 <0.0026 <0.0027 <0.0026 <0.0028 <0.0027 <0.0028

0.009 0.324 0.067 0.073 0.077 0.052 0.033 0.046 0.032 0.301 0.187 0.341 0.051 0.027 0.141 0.129 0.214 2.612
<0.0025 <0.0026 <0.0025 <0.0025 <0.0026 <0.0027 <0.0027 <0.0026 <0.0026 <0.0027 <0.0025 <0.0025 <0.0026 <0.0027 <0.0026 <0.0028 <0.0027 <0.0028

0.008 1.29 0.467 0.469 0.217 0.084 0.04 0.262 0.078 0.269 0.042 0.723 0.42 0.019 0.045 0.493 0.868 10.216
<0.0020 <0.0021 <0.0020 <0.0020 <0.0021 <0.0022 <0.0022 <0.0021 <0.0021 <0.0021 <0.0020 <0.0020 <0.0021 <0.0022 <0.0020 <0.0022 <0.0022 <0.0023
<0.0025 0.006 0.005 <0.0025 0.006 <0.0027 <0.0027 <0.0026 <0.0026 <0.0027 <0.0025 0.005 <0.0026 <0.0027 <0.0026 <0.0028 0.003 0.197
<0.0025 0.004 0.003 <0.0025 0.006 <0.0027 <0.0027 <0.0026 <0.0026 <0.0027 <0.0025 0.006 <0.0026 <0.0027 <0.0026 <0.0028 0.003 0.178
<0.0183 <0.0186 <0.0182 <0.0177 <0.0190 <0.0196 <0.0194 <0.0191 <0.0187 <0.0191 <0.0178 <0.0182 <0.0190 <0.0196 <0.0184 <0.0201 <0.0196 <0.0203

B-118 B-119 B-120 B-121 B-122 B-123 B-129 B-130 B-131 B-132 B-133 B-134B-123 Dup B-124 B-125 B-126 B-127 B-128

9/18/17 RDCSRS

500

500

5000

5000

5000

450000

45000
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Field Sample Location

Sample Date

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

METALS (mg/kg)
Aluminum 78000 NA 6000 15200
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Barium 16000 59000 2100 32.3
Beryllium 16 140 0.7 2
Cadmium 78 78 2 ND
Calcium NLE NLE NLE 921
Chromium NLE NLE NLE 269
Cobalt 1600 590 90 2.5
Copper 3100 45000 11000 8
Iron NLE NLE NLE 55800
Lead 400 800 90 19.5
Magnesium NLE NLE NLE 7230
Manganese 11000 5900 65 90.7
Mercury 23 65 0.1 ND
Nickel 1600 23000 48 8.4
Potassium NLE NLE NLE 15400
Selenium 390 5700 11 1.9
Silver 390 5700 1 1.1
Sodium NLE NLE NLE 51.6
Thallium 5 79 3 ND
Vanadium 78 1100 NA 94.1
Zinc 23000 110000 930 81.4
Notes:

(2) NJDEP Impact to Ground Water Standard (NJDEP guidance document; November 2013).

NJDEP criteria for xylene isomers are for total xylenes.
NJDEP criteria for Aroclor 1260 are for total PCBs.
Detections are bolded.
B = Analyte detected in both sample and associated laboratory blank.
D = Result from dilution of sample.
E = Estimated value.
J = Analyte detected between MDL and practical quantitation limit (PQL).
NA = not analyzed.
ND = not detected.
NLE = No limit established.
< = analyte not detected above method detection limit (MDL).
DUP = field duplicate sample.

Shaded cells = concentration exceeds one or both NJDEP Direct Contact Standards.
Shaded cells = concentration exceeds NJDEP RDCSRS, NRDCSRS, and Impact to Ground Water Standard.

(3) Weston, 1995.  Final Site Investigation - Main Post and Charles Wood Areas, Fort Monmouth, New Jersey, 
December.

Shaded cells = concentration exceeds Weston (1995) background.

μg/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; VOC = volatile organic compounds; in. = inches; 
bgs = below ground surface.

Shaded cells = concentration exceeds NJDEP Impact to Ground Water Standard.

(1) New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Remediation 
Standards (RDCSRS) and Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) (N.J.A.C 7:26D; 
amended May 7, 2012). Available at: http://www.state.nj.us/dep/srp/regs/rs/.

There are no NJDEP soil standards for individual PCB Aroclors; the total PCB NJDEP standards were used for 
individual Aroclors.

11/02/98 11/02/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98 11/03/98

B-118 B-119 B-120 B-121 B-122 B-123 B-129 B-130 B-131 B-132 B-133 B-134B-123 Dup B-124 B-125 B-126 B-127 B-128

2220 5020 4850 5740 7550 1500 9370 4270 3620 6830 6730 12700 16600 2850 9880 17300 3080 6380
0.517 < 0.24 < 0.218 0.361 < 0.31 < 0.362 < 0.248 < 0.289 < 0.218 0.599 < 0.309 < 0.331 < 0.295 1.9 < 0.375 < 0.293 0.275 < 0.242
3.68 7.22 7.52 6.28 7.81 11.1 9.79 4 21.3 11.5 9.16 15.5 37.6 75 14.8 21.5 8.33 11.8
65.8 59.2 38.3 143 37.9 39.4 37 163 76.1 129 86.3 98.1 96.3 42.1 55.8 91.1 101 95.3
0.36 0.965 0.486 0.73 0.843 1.03 0.824 0.46 0.557 0.923 0.776 1.72 2.18 0.76 1.34 1.74 0.842 0.859

0.505 0.276 0.326 0.411 0.156 0.163 < 0.062 0.198 0.126 0.375 0.116 < 0.083 0.074 0.158 0.238 < 0.073 0.177 0.254
247 2170 2290 2410 894 1090 629 3640 1780 1810 1810 283 210 924 2340 331 487 1530
12.2 38.3 35.7 37.8 71.1 97.3 77.8 6.11 58.5 39.6 67.9 149 200 28.5 145 134 26.2 81.7
2.28 5.2 4.35 2.98 1.54 2.36 1.63 2.42 1.1 4.08 1.55 3.44 3.51 2.03 2.86 3.41 2.09 2
36.5 28 56.9 53.3 10 7.36 6.76 14.1 7.91 56.2 6.24 44.6 26.7 35.5 14.8 23.5 56.7 211

10800 13100 14000 15300 23200 28400 23500 3510 14800 13600 21500 53400 75600 11000 28800 60500 13400 21000
27.2 52.7 239 85.4 16.3 10.1 9.33 13.8 10.8 101 42.1 193 167 155 89.3 95.9 69.4 48.1
137 1600 2010 1530 2340 2980 2160 382 1510 1170 1950 5530 7320 684 4010 5140 496 2030
16.4 65 51.1 34.6 26.2 56.2 28.1 19.6 22.3 19.7 18.8 24.8 22.3 18.2 25.9 26.6 17.7 25.1

0.219 16.199 0.187 0.45 0.089 0.031 0.039 0.552 0.031 0.331 0.104 0.122 0.164 0.024 0.07 0.134 0.106 0.12
7.87 13.2 11.3 11.8 5.74 6.17 5.17 7.94 4.32 15.3 4.11 10.1 9.88 7.76 9.66 9.88 6.29 7.38
371 3030 2550 3920 3920 5000 3540 451 3000 2860 3460 13100 19000 1931 7110 12300 1610 4010
1.64 1.23 0.656 0.799 0.524 0.735 0.471 < 0.434 1.79 4.29 1.26 1.01 1.26 19.3 1.33 1.16 1.63 1.39

< 0.497 < 0.36 < 0.327 < 0.448 < 0.466 < 0.544 < 0.372 < 0.434 < 0.328 < 0.422 < 0.463 < 0.496 < 0.443 < 0.475 < 0.563 < 0.439 < 0.393 0.548
133 138 343 174 258 89 237 203 131 223 81.6 182 222 135 119 333 137 145

< 0.497 < 0.36 < 0.327 < 0.448 < 0.466 < 0.544 < 0.372 < 0.434 < 0.328 < 0.422 < 0.463 < 0.496 < 0.443 < 0.475 < 0.563 < 0.439 < 0.393 < 0.364
14 20.7 36.8 24.2 29.6 39.5 31.9 11.6 14.3 30.4 29.2 65.7 101 32 45.4 89.4 21.8 28

19.7 81.4 105 80.2 49.3 50.2 39.5 62.9 47.1 78.3 36.6 82.9 94.2 43.2 91.2 79.7 29.5 65.6
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Field Sample Location

Sample Date

Volatile Organic Compounds (μg/kg)
Lab Sample ID (VOCs only collected 24 in bgs)
Acrylonitrile 900 3000 500 n/a
Methylene Chloride 34000 97000 10 n/a
Benzene 2000 5000 5 n/a
Toluene 6300000 91000000 7000 n/a
Tetrachloroethene 2000 5000 5 n/a
Chlorobenzene 510000 7400000 600 n/a
Ethylbenzene 7800000 110000000 13000 n/a
m+p-Xylenes 12000000 170000000 19000 n/a
o-Xylene 12000000 170000000 19000 n/a
Total Xylenes 12000000 170000000 19000 n/a
TICs NLE NLE NLE n/a
Semi-Volatile Organic Compounds (μg/kg)
Lab Sample ID (All analysis except VOCs - collected 6 to 12 in bgs)
1,4-Dichlorobenzene 5000 13000 2000 n/a
Naphthalene 6000 17000 25000 n/a
2-Methylnaphthalene 230000 2400000 8000 n/a
Acenaphthylene NA 300000000 NA n/a
Acenaphthene 3400000 37000000 110000 n/a
Dibenzofuran NLE NLE NLE n/a
4-Nitrophenol NLE NLE NLE n/a
Diethylphthalate 49000000 550000000 88000 n/a
Fluorene 2300000 24000000 170000 n/a
Phenanthrene NLE NLE NLE n/a
Anthracene 17000000 30000000 2400000 n/a
Di-n-butylphthalate 6100000 68000000 760000 n/a
Fluoranthene 2300000 24000000 1300000 n/a
Pyrene 1700000 18000000 840000 n/a
Benzo(a)anthracene 600 2000 800 n/a
Chrysene 62000 230000 80000 n/a
bis(2-Ethylhexyl)phthalate 35000 140000 1200000 n/a
Benzo(b)fluoranthene 600 2000 2000 n/a
Benzo(k)fluoranthene 6000 23000 25000 n/a
Benzo(a)pyrene 200 200 200 n/a
Indeno(1,2,3-cd)pyrene 600 2000 7000 n/a
Dibenz(a,h)anthracene 200 200 800 n/a
Benzo(g,h,i)perylene 380000000 30000000 NA n/a
TICs NLE NLE NLE n/a
PESTICIDES / PCBs (mg/kg)
gamma-BHC 0.4 2 0.002 n/a
Heptachlor 0.1 0.7 0.5 n/a
Heptachlor Epoxide 0.07 0.3 0.01 n/a
4,4'-DDE 2 9 18 n/a
Dieldrin 0.04 0.2 0.003 n/a
4,4'-DDD 3 13 4 n/a
Endrin Aldehyde NLE NLE NLE n/a
4,4'-DDT 2 8 11 n/a
Endosulfan-Sulfate 470 6800 2 n/a
gamma-Chlordane 0.2 1 0.05 n/a
alpha-Chlordane 0.2 1 0.05 n/a
Aroclor 1260 0.2 1 0.2 n/a

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3) 11/04/98 11/04/98 11/04/98 11/04/98 11/04/98 11/04/98 11/04/98 11/04/98 11/04/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98

4030.03 4030.05 4030.07 4030.09 4030.11 4030.13 4030.15 4030.17 4030.19 4041.03 4041.05 4041.07 4041.09 4041.11 4041.13 4041.33 4041.15 4041.17
<4300 <1800 <2000 <2000 <2000 <2000 <1900 <2800 <2000 <2100 <2100 <1800 <2000 <1900 <2100 <2000 <2200 <2100
<1200 <500 <580 <570 <560 <560 <560 <790 620 <610 <590 <530 <580 <540 <600 <570 <630 <600
<610 <250 <290 <290 <280 <280 <280 <400 <280 <300 <290 <260 <290 <270 <300 <290 <320 1200
<610 <250 <290 <290 <280 <280 <280 <400 290 <300 <290 <260 <290 <270 <300 <290 <320 <300
<610 <250 <290 <290 <280 <280 <280 <400 <280 <300 <290 <260 <290 <270 <300 <290 <320 <300
<610 <250 <290 <290 <280 <280 <280 <400 <280 <300 <290 <260 <290 <270 <300 <290 <320 <300

<1200 <500 <580 <570 <560 <560 <560 530 J <560 <610 <590 <530 <580 <540 <600 <570 <630 <600
<1800 <750 320 J <860 <840 <840 <830 <1200 550 J <910 <880 <790 <870 <810 <890 <860 <950 <910
<1200 <500 <580 <570 <560 <560 <560 <790 <560 <610 <590 <530 <580 <540 <600 <570 <630 <600

-- -- -- -- -- -- -- -- 550 J -- -- -- -- -- -- -- -- --
ND ND ND 1800 ND ND ND ND 2100 J ND ND ND ND ND ND 2000 ND ND

4030.02 4030.04 4030.06 4030.08 4030.10 4030.12 4030.14 4030.16 4030.18 4041.02 4041.04 4041.06 4041.08 4041.10 4041.12 4041.32 4041.14 4041.16
<1100 <1000 <1100 <990 <1000 <1000 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 <1000 <1000
<1100 <1000 <1100 <990 <1000 <1000 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 <1000 250 J
<1100 <1000 <1100 <990 <1000 <1000 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 <1000 240 J
<1100 <1000 <1100 <990 <1000 <1000 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 <1000 <1000
<1100 <1000 570 J <990 <1000 270 J <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 <1000 <1000
<1100 <1000 500 J <990 <1000 <1000 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 <1000 <1000
<1100 <1000 <1100 <990 <1000 <1000 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 <1000 <1000
<1100 <1000 <1100 <990 <1000 <1000 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 <1000 <1000
<1100 <1000 640 J <990 <1000 310 J <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 <1000 <1000
<1100 <1000 7800 <990 <1000 4100 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 240 J 140 J
<1100 <1000 1700 <990 <1000 990 J <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 <1000 <1000
1100 JB 200 JB 390 JB 580 JB 310 JB 390 JB 200 JB 510 JB 660 JB 470 JB 1400 B 1400 B 540 JB 900 JB 190 JB 490 JB 230 JB 210 JB

<1100 <1000 7400 210 J <1000 5400 <1100 170 J 400 J <1100 <1100 <1000 <1100 <1500 <1100 <1100 900 J <1000
<1100 <1000 6300 <990 <1000 5300 <1100 320 J 460 J <1100 <1100 <1000 <1100 <1500 <1100 <1100 1000 J <1000
<1100 <1000 2900 <990 <1000 1800 <1100 <1100 280 J <1100 <1100 <1000 <1100 <1500 <1100 <1100 780 J <1000
<1100 <1000 4100 <990 <1000 2600 <1100 <1100 470 J <1100 <1100 <1000 <1100 <1500 <1100 <1100 1600 <1000
<1100 <1000 <1100 <990 <1000 <1000 <1100 <1100 <1000 330 J <1100 <1000 <1100 1300 J <1100 <1100 <1000 <1000
<1100 <1000 2400 <990 <1000 1500 <1100 <1100 320 J <1100 <1100 <1000 <1100 <1500 <1100 <1100 950 J <1000
<1100 <1000 2100 <990 <1000 1400 <1100 <1100 310 J <1100 <1100 <1000 <1100 <1500 <1100 <1100 770 J <1000
<1100 <1000 2500 <990 <1000 1600 <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 870 J <1000
<1100 <1000 950 J <990 <1000 720 J <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 <1000 <1000
<1100 <1000 500 J <990 <1000 260 J <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 <1000 <1000
<1100 <1000 850 J <990 <1000 710 J <1100 <1100 <1000 <1100 <1100 <1000 <1100 <1500 <1100 <1100 <1000 <1000
5200 2700 16400 8000 6000 2700 7250 10400 12490 9000 5300 10200 6100 18100 7200 5600 6600 11600

<0.0023 <0.0021 <0.0023 0.006 0.005 <0.0022 <0.0021 <0.0020 <0.0021 0.06 <0.0022 <0.0021 <0.0022 <0.0028 <0.0022 <0.0022 0.003 <0.0019
<0.0017 <0.0016 <0.0023 <0.0016 <0.0016 <0.0017 <0.0016 <0.0015 <0.0016 <0.0017 <0.0017 <0.0016 <0.0016 <0.0021 <0.0017 <0.0016 <0.0015 <0.0014
<0.0035 <0.0032 <0.0029 <0.0031 <0.0032 <0.0033 <0.0032 <0.0030 <0.0031 <0.0034 <0.0034 <0.0031 <0.0032 <0.0043 <0.0034 <0.0033 <0.0031 <0.0029

0.244 0.025 0.099 0.34 0.278 0.032 0.02 0.059 0.108 0.063 0.013 0.034 0.034 0.104 0.228 0.16 0.415 0.003
<0.0029 <0.0027 <0.0029 <0.0026 <0.0026 <0.0028 <0.0026 <0.0025 <0.0026 0.004 <0.0028 <0.0026 <0.0027 <0.0036 <0.0028 <0.0027 0.01 <0.0024

0.095 0.065 0.163 0.063 0.088 0.052 0.14 0.066 0.072 0.174 <0.0034 0.01 0.038 0.042 0.081 0.062 0.06 0.014
<0.0029 <0.0027 <0.0029 <0.0026 <0.0026 <0.0028 <0.0026 <0.0025 <0.0026 <0.0028 <0.0028 <0.0026 <0.0027 <0.0036 <0.0028 <0.0027 <0.0026 <0.0024

0.21 0.028 0.21 0.503 0.327 0.014 0.022 0.166 0.066 0.0087 0.007 0.033 0.084 0.175 0.232 0.29 0.213 <0.0053
<0.0023 <0.0021 <0.0023 <0.0021 <0.0021 <0.0022 <0.0021 <0.0020 <0.0021 <0.0023 <0.0022 <0.0021 <0.0022 <0.0028 <0.0022 <0.0022 <0.0021 <0.0019
<0.0029 <0.0027 0.004 <0.0026 0.003 <0.0028 <0.0026 0.003 0.004 0.008 <0.0028 <0.0026 <0.0027 <0.0036 <0.0028 <0.0027 <0.0026 <0.0024

0.003 <0.0027 0.058 0.003 0.005 <0.0028 <0.0026 0.003 0.004 0.009 <0.0028 <0.0026 <0.0027 <0.0036 <0.0028 <0.0027 0.011 <0.0024
<0.0208 <0.0193 <0.0206 <0.0189 <0.0190 <0.0199 <0.0190 <0.0179 <0.0188 <0.0204 <0.0202 <0.0186 <0.0195 <0.0256 <0.0201 <0.0196 <0.0185 <0.0172

B-141 B-142 B-143 B-144 B-145 B-146B-135 B-136 B-137 B-138 B-139 B-140 B-147 B-148 B-149 B-149 Dup B-150 B-151

9/18/17 RDCSRS

500

500

5000

5000

5000

450000

45000
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Field Sample Location

Sample Date

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

METALS (mg/kg)
Aluminum 78000 NA 6000 15200
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Barium 16000 59000 2100 32.3
Beryllium 16 140 0.7 2
Cadmium 78 78 2 ND
Calcium NLE NLE NLE 921
Chromium NLE NLE NLE 269
Cobalt 1600 590 90 2.5
Copper 3100 45000 11000 8
Iron NLE NLE NLE 55800
Lead 400 800 90 19.5
Magnesium NLE NLE NLE 7230
Manganese 11000 5900 65 90.7
Mercury 23 65 0.1 ND
Nickel 1600 23000 48 8.4
Potassium NLE NLE NLE 15400
Selenium 390 5700 11 1.9
Silver 390 5700 1 1.1
Sodium NLE NLE NLE 51.6
Thallium 5 79 3 ND
Vanadium 78 1100 NA 94.1
Zinc 23000 110000 930 81.4
Notes:

(2) NJDEP Impact to Ground Water Standard (NJDEP guidance document; November 2013).

NJDEP criteria for xylene isomers are for total xylenes.
NJDEP criteria for Aroclor 1260 are for total PCBs.
Detections are bolded.
B = Analyte detected in both sample and associated laboratory blank.
D = Result from dilution of sample.
E = Estimated value.
J = Analyte detected between MDL and practical quantitation limit (PQL).
NA = not analyzed.
ND = not detected.
NLE = No limit established.
< = analyte not detected above method detection limit (MDL).
DUP = field duplicate sample.

Shaded cells = concentration exceeds one or both NJDEP Direct Contact Standards.
Shaded cells = concentration exceeds NJDEP RDCSRS, NRDCSRS, and Impact to Ground Water Standard.

(3) Weston, 1995.  Final Site Investigation - Main Post and Charles Wood Areas, Fort Monmouth, New Jersey, 
December.

Shaded cells = concentration exceeds Weston (1995) background.

μg/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; VOC = volatile organic compounds; in. = inches; 
bgs = below ground surface.

Shaded cells = concentration exceeds NJDEP Impact to Ground Water Standard.

(1) New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Remediation 
Standards (RDCSRS) and Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) (N.J.A.C 7:26D; 
amended May 7, 2012). Available at: http://www.state.nj.us/dep/srp/regs/rs/.

There are no NJDEP soil standards for individual PCB Aroclors; the total PCB NJDEP standards were used for 
individual Aroclors.

11/04/98 11/04/98 11/04/98 11/04/98 11/04/98 11/04/98 11/04/98 11/04/98 11/04/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98

B-141 B-142 B-143 B-144 B-145 B-146B-135 B-136 B-137 B-138 B-139 B-140 B-147 B-148 B-149 B-149 Dup B-150 B-151

5410 20300 15400 8420 4500 4720 4790 6570 5440 13700 2940 12800 3390 15800 18200 10800 5670 1760
< 0.234 < 0.249 0.581 0.378 < 0.304 < 0.249 < 0.281 < 0.298 < 0.214 0.383 0.565 < 0.408 0.722 < 0.450 0.538 < 0.316 0.388 0.551

6.9 13.8 17.7 15.4 8.43 8.98 5.73 11 10.2 10.1 5.54 13.4 18.6 25.3 17.5 11.5 8.15 5.08
86.3 30.4 90.2 75.8 114 34 189 58 72.2 29.3 74.2 133 172 153 37 32.9 68.3 54.4
1.04 3.18 1.82 1.23 0.622 0.713 0.488 0.797 0.375 2.23 0.846 1.58 0.61 1.47 2.95 1.72 0.395 0.25

0.117 0.117 0.134 0.196 0.422 0.276 0.119 0.965 0.083 0.591 0.189 1.28 0.264 0.725 0.779 0.5 1.71 0.259
1670 2270 789 548 2580 8030 873 420 280 280 793 1770 372 359 1230 1160 1650 443
39.8 39.8 138 83.4 24.8 23.1 23.4 50.8 52 140 6.66 71.3 11.3 152 186 115 41.3 4.1
2.93 2.93 3.7 3.38 3.26 3.51 2.35 3.32 1.94 2.81 3.05 7.75 2.57 3.26 3.47 2.12 3.79 1.79
29.3 29.3 29.7 28.3 18.5 170 57.7 26.2 17.1 3.89 23.1 36.3 126 23.5 8.34 6.95 28.6 14.6

16600 15900 49300 43100 10400 19000 9080 23800 22300 53800 4260 20900 6730 68900 70900 41300 10200 1780
86.6 86.6 297 105 70.8 34 53.1 112 79.5 66.8 12.1 41.1 32.5 270 167 159 264 7.52
1500 1500 5050 2360 806 935 685 1420 1140 7020 173 2000 257 5250 9650 4740 1410 123
34.2 34.2 56.7 24.4 26.5 45.5 18.1 17.8 18.4 16.5 12.9 44.1 18.2 31.2 58.9 31.3 37.3 7.78

0.243 0.028 0.15 0.09 0.745 0.333 0.079 0.088 0.098 0.037 0.024 0.117 0.048 0.145 0.057 0.05 18.3 0.509
8.36 8.36 10.5 10.4 9.28 10.3 8.48 10.2 6.6 7.65 10.3 23.2 9.31 9.7 9.73 6.38 10.2 6.04
3210 3210 10400 5190 2170 1580 1520 4130 2360 15300 419 5550 744 12300 22000 9380 1480 213
0.931 0.931 1.03 1.18 1.94 0.668 1.88 1.02 1.88 0.705 0.924 1.99 1.08 1.53 1.28 0.733 0.838 2.22

< 0.352 < 0.374 < 0.515 < 0.469 < 0.455 < 0.374 1.2 < 0.447 < 0.32 < 0.52 < 0.491 < 0.612 0.75 < 0.676 < 0.524 < 0.474 2.1 < 0.568
147 147 228 300 290 131 518 249 342 133 106 544 253 733 419 202 213 114

< 0.352 < 0.374 < 0.515 < 0.469 < 0.455 < 0.374 < 0.422 < 0.447 < 0.32 < 0.52 < 0.491 < 0.612 < 0.632 < 0.676 < 0.524 < 0.474 < 0.569 < 0.568
24.9 24.9 75.9 55.7 13.3 15.5 14.6 31.5 25 41.3 15.5 47.6 19.9 92.2 67 31.6 21.9 9.96
35.6 35.6 125 73.2 63.5 61.1 39.3 61.3 42.7 106 23.1 74.4 21.1 88.6 115 80.7 162 19.1
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Field Sample Location

Sample Date

Volatile Organic Compounds (μg/kg)
Lab Sample ID (VOCs only collected 24 in bgs)
Acrylonitrile 900 3000 500 n/a
Methylene Chloride 34000 97000 10 n/a
Benzene 2000 5000 5 n/a
Toluene 6300000 91000000 7000 n/a
Tetrachloroethene 2000 5000 5 n/a
Chlorobenzene 510000 7400000 600 n/a
Ethylbenzene 7800000 110000000 13000 n/a
m+p-Xylenes 12000000 170000000 19000 n/a
o-Xylene 12000000 170000000 19000 n/a
Total Xylenes 12000000 170000000 19000 n/a
TICs NLE NLE NLE n/a
Semi-Volatile Organic Compounds (μg/kg)
Lab Sample ID (All analysis except VOCs - collected 6 to 12 in bgs)
1,4-Dichlorobenzene 5000 13000 2000 n/a
Naphthalene 6000 17000 25000 n/a
2-Methylnaphthalene 230000 2400000 8000 n/a
Acenaphthylene NA 300000000 NA n/a
Acenaphthene 3400000 37000000 110000 n/a
Dibenzofuran NLE NLE NLE n/a
4-Nitrophenol NLE NLE NLE n/a
Diethylphthalate 49000000 550000000 88000 n/a
Fluorene 2300000 24000000 170000 n/a
Phenanthrene NLE NLE NLE n/a
Anthracene 17000000 30000000 2400000 n/a
Di-n-butylphthalate 6100000 68000000 760000 n/a
Fluoranthene 2300000 24000000 1300000 n/a
Pyrene 1700000 18000000 840000 n/a
Benzo(a)anthracene 600 2000 800 n/a
Chrysene 62000 230000 80000 n/a
bis(2-Ethylhexyl)phthalate 35000 140000 1200000 n/a
Benzo(b)fluoranthene 600 2000 2000 n/a
Benzo(k)fluoranthene 6000 23000 25000 n/a
Benzo(a)pyrene 200 200 200 n/a
Indeno(1,2,3-cd)pyrene 600 2000 7000 n/a
Dibenz(a,h)anthracene 200 200 800 n/a
Benzo(g,h,i)perylene 380000000 30000000 NA n/a
TICs NLE NLE NLE n/a
PESTICIDES / PCBs (mg/kg)
gamma-BHC 0.4 2 0.002 n/a
Heptachlor 0.1 0.7 0.5 n/a
Heptachlor Epoxide 0.07 0.3 0.01 n/a
4,4'-DDE 2 9 18 n/a
Dieldrin 0.04 0.2 0.003 n/a
4,4'-DDD 3 13 4 n/a
Endrin Aldehyde NLE NLE NLE n/a
4,4'-DDT 2 8 11 n/a
Endosulfan-Sulfate 470 6800 2 n/a
gamma-Chlordane 0.2 1 0.05 n/a
alpha-Chlordane 0.2 1 0.05 n/a
Aroclor 1260 0.2 1 0.2 n/a

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

B-163 B-164 B-169

11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98

4041.19 4041.21 4041.23 4041.25 4041.27 4041.29 4041.31 4046.03 4046.05 4046.07 4046.09 4046.11 4046.13 4046.15 4046.17 4046.19 4046.21 4046.23 4046.25
<2100 <2000 <2100 <2000 <2700 <2100 <2400 <2300 <2300 <3000 1400 J <2000 <2400 <1800 <2100 <2000 <1900 <2300 <2000
<590 <570 <600 1100 <770 <610 <680 <670 <660 <850 <600 <570 <700 <520 <610 <560 <530 <650 <580
<300 <290 <300 <290 <380 <310 <340 <340 <330 <420 <300 <290 <350 280 <300 <280 <270 <320 <290
<300 <290 <300 <290 <380 <310 <340 <340 650 <420 <300 <290 <350 560 <300 <280 <270 <320 <290
<300 <290 <300 <290 <380 <310 <340 <340 <330 <420 <300 <290 <350 <260 <300 <280 <270 <320 <290
<300 <290 <300 <290 <380 <310 <340 <340 <330 <420 <300 <290 <350 <260 <300 <280 <270 <320 38000 D
<590 <570 <600 <580 <770 <610 350 J <670 <660 <850 <600 <570 <700 <520 <610 <560 <530 <650 <580
<890 <860 <910 <860 <1200 <920 370 J <1000 <980 <1300 <900 <860 <1000 <780 <910 <840 <800 <970 <870
<590 <570 <600 <580 <770 <610 420 J <670 <660 <850 <600 <570 <700 <520 <610 <560 <530 <650 <580

-- -- -- -- -- -- 790 J -- -- -- -- -- -- -- -- -- -- --
ND ND ND ND ND ND 13800 ND ND ND ND ND 2100 ND ND ND 9600 ND 13000

4041.18 4041.20 4041.22 4041.24 4041.26 4041.28 4041.30 4046.02 4046.04 4046.06 4046.08 4046.10 4046.12 4046.14 4046.16 4046.18 4046.20 4046.22 4046.24
<1100 <1200 <1100 <1100 <990 <1100 <1000 <1100 <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 <1100 <1100 <1100
<1100 <1200 <1100 <1100 <990 <1100 <1000 <1100 <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 <1100 <1100 <1100
<1100 <1200 <1100 <1100 <990 <1100 <1000 <1100 <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 <1100 <1100 <1100
<1100 280 J <1100 <1100 <990 <1100 190 J 190 J <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 <1100 <1100 <1100
<1100 <1200 <1100 <1100 <990 <1100 <1000 <1100 <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 <1100 <1100 <1100
<1100 <1200 <1100 <1100 <990 <1100 <1000 <1100 <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 <1100 <1100 <1100
<1100 <1200 <1100 <1100 <990 <1100 <1000 <1100 <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 <1100 <1100 <1100
<1100 <1200 <1100 <1100 <990 <1100 <1000 <1100 <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 <1100 <1100 <1100
<1100 <1200 <1100 170 J 240 J <1100 <1000 <1100 <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 <1100 <1100 <1100
<1100 180 J <1100 2100 3700 <1100 500 J 510 J <1100 <1100 <1200 <1100 <1100 <1000 270 J <1400 <1100 <1100 <1100
<1100 <1200 <1100 410 J 720 J <1100 150 J 140 J <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 <1100 <1100 <1100

670 JB 230 JB 2000 B 670 JB 200 JB 530 JB 870 JB 260 JB 610 JB 330 JB 470 JB <1100 <1100 160 JB 600 JB 1800 B 550 JB <1100 <1100
<1100 490 J 150 J 2200 6000 <1100 1400 1100 <1100 <1100 <1200 <1100 <1100 <1000 700 J 360 J <1100 <1100 <1100
<1100 570 J 160 J 1500 4200 <1100 2100 1000 J <1100 <1100 <1200 <1100 <1100 <1000 660 J 370 J <1100 <1100 <1100
<1100 450 J <1100 870 J 2400 <1100 900 J 680 J <1100 <1100 <1200 <1100 <1100 <1000 440 J <1400 <1100 <1100 <1100
<1100 810 J <1100 1300 3800 <1100 1700 1100 <1100 <1100 <1200 <1100 <1100 <1000 760 J <1400 <1100 <1100 <1100
<1100 <1200 <1100 <1100 <990 <1100 <1000 <1100 <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 2600 B <1100 <1100
<1100 590 J <1100 570 J 1700 <1100 1100 580 J <1100 <1100 <1200 <1100 <1100 <1000 410 J <1400 <1100 <1100 <1100
<1100 520 J <1100 590 J 1500 <1100 1300 670 J <1100 <1100 <1200 <1100 <1100 <1000 410 J <1400 <1100 <1100 <1100
<1100 620 J <1100 630 J 1800 <1100 1200 690 J <1100 <1100 <1200 <1100 <1100 <1000 370 J <1400 <1100 <1100 <1100
<1100 510 J <1100 340 J 740 J <1100 <1000 490 J <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 <1100 <1100 <1100
<1100 230 J <1100 <1100 350 J <1100 <1000 200 J <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 <1100 <1100 <1100
<1100 550 J <1100 <1100 660 J <1100 <1000 570 J <1100 <1100 <1200 <1100 <1100 <1000 <1000 <1400 <1100 <1100 <1100
6400 13000 14380 4000 7830 4600 7300 14950 3800 3500 2200 2600 1900 2800 6750 22300 3790 2900 3500

<0.0020 <0.0024 <0.0021 0.004 <0.0021 <0.0022 <0.0020 <0.0022 <0.0041 <0.0044 <0.0043 0.012 <0.0042 <0.0041 <0.0042 <0.0050 <0.0043 <0.0042 <0.0043
<0.0015 <0.0018 <0.0016 <0.0016 <0.0016 <0.0016 <0.0015 <0.0017 <0.0031 <0.0033 <0.0032 <0.0033 <0.0032 <0.0031 <0.0032 <0.0038 <0.0033 <0.0032 <0.0032
<0.0030 <0.0035 <0.0032 <0.0032 <0.0032 <0.0032 <0.0030 <0.0033 <0.0061 <0.0066 <0.0064 <0.0065 <0.0064 <0.0062 <0.0063 <0.0076 <0.0065 <0.0063 <0.0064

0.007 0.03 0.051 0.152 0.098 0.014 0.023 0.145 0.36 0.178 0.093 0.348 0.017 0.021 0.02 0.026 0.005 0.01 0.083
<0.0025 <0.0029 <0.0027 <0.0027 <0.0027 <0.0027 <0.0025 <0.0028 <0.0051 <0.0055 <0.0053 <0.0054 <0.0053 <0.0052 <0.0053 <0.0063 <0.0054 <0.0053 <0.0054

0.018 0.035 0.058 0.056 0.116 0.024 0.052 0.369 0.042 0.456 0.044 0.076 0.019 0.039 0.071 0.191 <0.0065 <0.0063 0.029
<0.0025 <0.0029 <0.0027 <0.0027 <0.0027 <0.0027 <0.0025 <0.0028 <0.0051 <0.0055 <0.0053 <0.0054 <0.0053 <0.0052 <0.0053 <0.0063 <0.0054 <0.0053 <0.0054

0.013 0.122 0.127 0.083 0.059 0.012 0.063 0.204 0.106 0.423 0.053 0.487 0.014 0.018 0.053 0.044 <0.0119 <0.0116 0.061
<0.0020 <0.0024 <0.0021 <0.0022 <0.0021 <0.0022 <0.0020 <0.0022 <0.0041 <0.0044 <0.0043 <0.0044 <0.0042 <0.0041 <0.0042 <0.0050 <0.0043 <0.0042 <0.0043
<0.0025 <0.0029 0.003 <0.0027 <0.0027 <0.0027 0.003 <0.0028 <0.0051 0.019 <0.0053 0.03 <0.0053 <0.0052 <0.0053 0.01 <0.0054 <0.0053 <0.0054
<0.0025 <0.0029 0.003 <0.0027 <0.0027 <0.0027 <0.0025 <0.0028 <0.0051 0.037 0.01 0.037 <0.0053 <0.0052 <0.0053 0.014 <0.0054 <0.0053 <0.0054
<0.0181 <0.0212 <0.0191 <0.0194 <0.0192 <0.0194 <0.0179 <0.0199 <0.0367 <0.0394 <0.0384 <0.392 <0.0382 <0.0371 <0.0380 <0.0453 <0.0391 <0.0379 <0.0385

B-154 B-155 B-156 B-157 B-161 B-162 B-165 B-166 B-167 B-168 B-170B-158 B-159 B-160B-152 B-153

9/18/17 RDCSRS

500

500

5000

5000

5000

450000

45000
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Field Sample Location

Sample Date

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

METALS (mg/kg)
Aluminum 78000 NA 6000 15200
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Barium 16000 59000 2100 32.3
Beryllium 16 140 0.7 2
Cadmium 78 78 2 ND
Calcium NLE NLE NLE 921
Chromium NLE NLE NLE 269
Cobalt 1600 590 90 2.5
Copper 3100 45000 11000 8
Iron NLE NLE NLE 55800
Lead 400 800 90 19.5
Magnesium NLE NLE NLE 7230
Manganese 11000 5900 65 90.7
Mercury 23 65 0.1 ND
Nickel 1600 23000 48 8.4
Potassium NLE NLE NLE 15400
Selenium 390 5700 11 1.9
Silver 390 5700 1 1.1
Sodium NLE NLE NLE 51.6
Thallium 5 79 3 ND
Vanadium 78 1100 NA 94.1
Zinc 23000 110000 930 81.4
Notes:

(2) NJDEP Impact to Ground Water Standard (NJDEP guidance document; November 2013).

NJDEP criteria for xylene isomers are for total xylenes.
NJDEP criteria for Aroclor 1260 are for total PCBs.
Detections are bolded.
B = Analyte detected in both sample and associated laboratory blank.
D = Result from dilution of sample.
E = Estimated value.
J = Analyte detected between MDL and practical quantitation limit (PQL).
NA = not analyzed.
ND = not detected.
NLE = No limit established.
< = analyte not detected above method detection limit (MDL).
DUP = field duplicate sample.

Shaded cells = concentration exceeds one or both NJDEP Direct Contact Standards.
Shaded cells = concentration exceeds NJDEP RDCSRS, NRDCSRS, and Impact to Ground Water Standard.

(3) Weston, 1995.  Final Site Investigation - Main Post and Charles Wood Areas, Fort Monmouth, New Jersey, 
December.

Shaded cells = concentration exceeds Weston (1995) background.

μg/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; VOC = volatile organic compounds; in. = inches; 
bgs = below ground surface.

Shaded cells = concentration exceeds NJDEP Impact to Ground Water Standard.

(1) New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Remediation 
Standards (RDCSRS) and Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) (N.J.A.C 7:26D; 
amended May 7, 2012). Available at: http://www.state.nj.us/dep/srp/regs/rs/.

There are no NJDEP soil standards for individual PCB Aroclors; the total PCB NJDEP standards were used for 
individual Aroclors.

B-163 B-164 B-169

11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/09/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98

B-154 B-155 B-156 B-157 B-161 B-162 B-165 B-166 B-167 B-168 B-170B-158 B-159 B-160B-152 B-153

5380 10500 11300 17200 5270 2740 6910 16800 7770 18200 7790 6620 10800 9470 12700 33200 17700 11600 11000
0.689 < 0.349 1.01 0.559 < 0.348 0.473 < 0.254 < 0.319 4.37 0.381 1.59 < 0.354 < 0.368 < 0.293 < 0.256 11.4 < 0.358 < 0.313 < 0.371
4.45 19.4 34.2 19.6 5.9 5.39 8.85 24.3 26 16.3 63.3 9.71 27.9 13.8 16 81.6 13.1 10.5 15.9
63.2 83.4 176 57.9 35.2 46.9 43 70.2 849 111 124 42.3 44.6 59.1 48.8 164 38.5 41.8 34.5

0.476 1.03 1.55 2.56 0.383 0.456 0.583 1.55 0.619 1.28 0.73 0.721 0.72 0.732 1.39 2.12 3.04 1.29 1.03
0.61 0.678 1.32 0.828 0.45 0.198 1.01 0.481 31.5 0.693 0.41 0.411 0.402 0.461 0.274 0.449 0.28 0.215 0.286
1470 1480 3150 5180 21200 752 4070 540 7000 8230 590 1260 1670 2100 1040 435 247 930 1630
25.3 105 69.8 193 30.3 8.43 42.5 144 367 159 47.7 56.4 85.3 78.5 122 231 197 98.7 105
2.35 2.18 14.8 4.85 1.39 1.7 5.98 2.8 18.1 3.27 2.14 2.01 1.42 1.45 2.15 5.25 3.25 2.4 1.53
28.6 25.9 193 24.3 19.7 37.3 38.2 55.6 495 31.8 88.1 20.6 14 120 26 32.6 3 51.9 32.7
8990 51800 35900 63400 10500 5310 22700 60500 34100 31600 13800 20400 28400 17200 39100 77200 64900 32400 26100
5.48 84.6 162 133 31.5 87.6 261 93.2 2580 480 238 47.4 24.1 61.4 62.9 2550 4.78 11.2 29.6
1300 3370 1980 8180 1990 187 3230 5700 2880 4390 1260 1820 2610 2250 4400 8330 8920 3660 3290
17.3 33.6 173 80.9 55.8 6.73 122 27.6 < 0.076 69.1 20.9 40.9 43.2 41.3 31.8 41.5 30.8 68.6 45.7

0.077 0.101 0.61 0.213 0.07 0.086 0.062 0.073 0.115 0.605 0.114 0.063 0.033 0.369 0.062 0.421 0.025 0.035 0.083
6.16 7.8 25.2 12 4.93 6.93 12 11.9 44.2 14 7.52 5.88 3.99 5.02 6.26 14.9 7.92 7.46 4.6
2120 7190 5070 18700 2230 390 3470 13300 1360 7320 2950 4450 5150 3150 8840 16500 20300 5850 5260
0.438 1.44 2.23 1.23 0.59 0.833 0.552 1.25 13.4 1.03 8.52 0.903 0.924 0.775 1.02 3.26 0.941 1.08 1

< 0.432 < 0.523 1.93 < 0.504 < 0.522 < 0.414 < 0.381 < 0.478 < 0.459 < 0.55 0.127 < 0.531 < 0.552 < 0.44 < 0.383 < 0.79 < 0.537 < 0.469 < 0.556
189 567 265 175 106 109 278 413 473 354 222 111 217 91.2 314 351 163 85.5 348

< 0.432 < 0.523 < 0.454 < 0.504 < 0.522 < 0.414 < 0.381 < 0.478 < 0.459 < 0.55 < 0.567 < 0.531 < 0.552 < 0.44 < 0.383 < 0.79 < 0.537 < 0.469 < 0.556
14.4 61.9 49.7 55.1 22.5 14.6 55.1 90.7 45.6 102 32.1 34.2 43 33.2 68.1 162 59.7 41.1 48.6
98 75.3 557 141 45.4 38.4 112 81.6 31900 269 67.4 100 83.7 231 74.7 134 97.9 57.7 75.6
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Field Sample Location

Sample Date

Volatile Organic Compounds (μg/kg)
Lab Sample ID (VOCs only collected 24 in bgs)
Acrylonitrile 900 3000 500 n/a
Methylene Chloride 34000 97000 10 n/a
Benzene 2000 5000 5 n/a
Toluene 6300000 91000000 7000 n/a
Tetrachloroethene 2000 5000 5 n/a
Chlorobenzene 510000 7400000 600 n/a
Ethylbenzene 7800000 110000000 13000 n/a
m+p-Xylenes 12000000 170000000 19000 n/a
o-Xylene 12000000 170000000 19000 n/a
Total Xylenes 12000000 170000000 19000 n/a
TICs NLE NLE NLE n/a
Semi-Volatile Organic Compounds (μg/kg)
Lab Sample ID (All analysis except VOCs - collected 6 to 12 in bgs)
1,4-Dichlorobenzene 5000 13000 2000 n/a
Naphthalene 6000 17000 25000 n/a
2-Methylnaphthalene 230000 2400000 8000 n/a
Acenaphthylene NA 300000000 NA n/a
Acenaphthene 3400000 37000000 110000 n/a
Dibenzofuran NLE NLE NLE n/a
4-Nitrophenol NLE NLE NLE n/a
Diethylphthalate 49000000 550000000 88000 n/a
Fluorene 2300000 24000000 170000 n/a
Phenanthrene NLE NLE NLE n/a
Anthracene 17000000 30000000 2400000 n/a
Di-n-butylphthalate 6100000 68000000 760000 n/a
Fluoranthene 2300000 24000000 1300000 n/a
Pyrene 1700000 18000000 840000 n/a
Benzo(a)anthracene 600 2000 800 n/a
Chrysene 62000 230000 80000 n/a
bis(2-Ethylhexyl)phthalate 35000 140000 1200000 n/a
Benzo(b)fluoranthene 600 2000 2000 n/a
Benzo(k)fluoranthene 6000 23000 25000 n/a
Benzo(a)pyrene 200 200 200 n/a
Indeno(1,2,3-cd)pyrene 600 2000 7000 n/a
Dibenz(a,h)anthracene 200 200 800 n/a
Benzo(g,h,i)perylene 380000000 30000000 NA n/a
TICs NLE NLE NLE n/a
PESTICIDES / PCBs (mg/kg)
gamma-BHC 0.4 2 0.002 n/a
Heptachlor 0.1 0.7 0.5 n/a
Heptachlor Epoxide 0.07 0.3 0.01 n/a
4,4'-DDE 2 9 18 n/a
Dieldrin 0.04 0.2 0.003 n/a
4,4'-DDD 3 13 4 n/a
Endrin Aldehyde NLE NLE NLE n/a
4,4'-DDT 2 8 11 n/a
Endosulfan-Sulfate 470 6800 2 n/a
gamma-Chlordane 0.2 1 0.05 n/a
alpha-Chlordane 0.2 1 0.05 n/a
Aroclor 1260 0.2 1 0.2 n/a

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

B-178

11/10/98 11/10/98 11/10/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98

4046.27 4046.29 4046.31 4058.03 4058.33 4058.05 4058.07 4058.09 4058.11 4058.13 4058.15 4058.17 4058.19 4058.21 4058.23 4058.25 4058.27 4058.29
<2200 <2400 <2200 <2000 <2000 <2100 <2000 <2100 <2100 <2000 <1900 <1900 <2000 <2100 <2000 <2000 <2000 <2100
<630 <680 <620 <580 <560 <600 <570 <590 <610 <580 <550 <550 <570 <610 <580 <570 <580 <590
<320 <340 <310 <290 <280 <300 760 440 <310 <290 <270 <270 <290 <310 <290 <290 <290 <290
<320 <340 <310 <290 <280 <300 320 <290 <310 <290 <270 <270 <290 580 <290 <290 <290 <290
<320 <340 <310 <290 <280 <300 <290 <290 <310 <290 <270 <270 <290 <310 <290 <290 <290 <290
700 <340 <310 <290 <280 <300 <290 <290 <310 <290 <270 <270 <290 <310 <290 <290 <290 <290

<630 <680 <620 <580 <560 <600 320 J <590 <610 <580 <550 <550 <570 710 <580 <570 <580 <590
<950 <1000 <930 <870 <840 <890 360 J <880 370 J <860 <820 <820 <860 730 J <880 <860 <880 <880
<630 <680 <620 <580 <560 <600 <570 <590 <610 <580 <550 <550 <570 <610 <580 <570 <580 <590

-- -- -- -- -- -- 360 J -- 370 J -- -- -- -- 730 J -- -- -- --
ND ND ND ND ND ND ND 13100 ND ND ND 7600 ND ND 2700 2000 ND ND

4046.26 4046.28 4046.30 4058.02 4058.32 4058.04 4058.06 4058.08 4058.10 4058.12 4058.14 4058.16 4058.18 4058.20 4058.22 4058.24 4058.26 4058.28
<1000 <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 <1000 <1200 <1000 <1100 <1000 <1000 <1100
<1000 <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 <1000 <1200 <1000 <1100 <1000 <1000 <1100
<1000 <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 <1000 <1200 <1000 <1100 <1000 <1000 <1100
<1000 <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 <1000 <1200 <1000 <1100 <1000 <1000 <1100
<1000 <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 <1000 <1200 <1000 <1100 <1000 <1000 <1100
<1000 <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 <1000 <1200 <1000 <1100 <1000 <1000 <1100
<1000 <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 <1000 <1200 <1000 <1100 <1000 <1000 <1100
<1000 <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 <1000 <1200 <1000 <1100 4400 <1000 <1100
<1000 <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 <1000 <1200 <1000 <1100 <1000 <1000 <1100

230 J <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 1700 <1200 210 J 300 J 220 J 470 J <1100
<1000 <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 350 J <1200 <1000 300 J <1000 <1000 <1100

450 JB 390 JB <1300 560 JB 860 JB 280 JB <1200 <1000 12000 B 230 JB 650 JB 700 JB 1100 JB 1300 B 230 JB 1500 B 690 JB 1500 B
930 J <1100 410 J <1100 <1100 <1100 <1200 <1000 390 J <1200 190 J 3200 <1200 <1000 300 J 620 J 510 J <1100
1000 <1100 420 J <1100 <1100 <1100 <1200 <1000 410 J <1200 220 J 1600 <1200 <1000 340 J 650 J 480 J <1100
580 J <1100 310 J <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 750 J <1200 <1000 <1100 460 J 190 J <1100
960 J <1100 530 J <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 1200 <1200 <1000 <1100 740 J 380 J <1100

<1000 <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 <1000 <1200 <1000 <1100 170 J <1000 <1100
810 J <1100 290 J <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 340 J <1200 <1000 <1100 460 J 170 J <1100
580 J <1100 260 J <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 360 J <1200 <1000 <1100 540 J 200 J <1100
740 J <1100 310 J <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 340 J <1200 <1000 <1100 570 J 150 J <1100
340 J <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 <1000 <1200 <1000 <1100 400 J <1000 <1100

<1000 <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 <1000 <1200 <1000 <1100 290 J <1000 <1100
350 J <1100 <1300 <1100 <1100 <1100 <1200 <1000 <1100 <1200 <1100 <1000 <1200 <1000 <1100 350 J <1000 <1100
2000 1800 11100 2800 11300 4690 22600 2200 4900 10400 ND 3200 5130 12200 ND 9810 9900 31880

<0.0041 <0.0045 <0.0049 0.144 0.198 <0.0043 <0.0047 <0.0041 <0.0045 <0.0048 <0.0044 <0.0042 <0.0046 <0.0044 <0.0047 <0.0044 <0.0042 <0.0043
<0.0031 <0.0034 <0.0036 <0.0033 <0.0034 <0.0032 <0.0036 <0.0031 <0.0034 <0.0036 <0.0033 <0.0031 <0.0035 <0.0033 <0.0035 <0.0033 <0.0031 <0.0032
<0.0062 <0.0068 <0.0073 <0.0067 <0.0068 <0.0064 <0.0071 <0.0061 <0.0067 <0.0072 <0.0066 <0.0062 <0.0070 0.007 <0.0070 <0.0066 <0.0063 <0.0064

0.04 0.136 0.039 0.132 0.189 0.006 0.012 0.009 0.082 0.134 0.078 0.554 0.009 0.034 0.094 0.027 0.321 0.073
<0.0051 <0.0057 <0.0061 <0.0056 <0.0057 <0.0054 <0.0059 <0.0051 <0.0056 <0.0060 <0.0055 0.016 <0.0058 0.042 <0.0058 <0.0055 <0.0052 <0.0054

0.092 0.063 0.092 0.183 0.28 <0.0064 0.102 0.069 0.103 0.072 0.108 0.506 0.01 0.104 0.085 0.033 0.07 0.04
<0.0051 <0.0057 <0.0061 <0.0056 <0.0057 <0.0054 <0.0059 <0.0051 <0.0056 <0.0060 <0.0055 <0.0052 <0.0058 <0.0055 <0.0058 <0.0055 <0.0052 <0.0054

0.048 0.123 0.024 0.471 0.608 <0.0118 <0.0130 0.014 0.156 0.158 0.112 0.677 <0.0128 0.03 0.052 0.049 0.172 0.092
<0.0041 <0.0045 <0.0049 <0.0044 <0.0046 <0.0043 <0.0047 <0.0041 <0.0045 <0.0048 <0.0044 <0.0042 <0.0046 <0.0044 <0.0047 <0.0044 <0.0042 <0.0043
<0.0051 <0.0057 <0.0061 0.007 0.011 <0.0054 <0.0059 <0.0051 <0.0056 <0.0060 <0.0055 0.044 <0.0058 <0.0055 <0.0058 <0.0055 <0.0052 <0.0054
<0.0051 <0.0057 <0.0061 0.012 0.018 <0.0054 <0.0059 <0.0051 <0.0056 <0.0060 <0.0055 0.043 <0.0058 <0.0055 <0.0058 <0.0055 <0.0052 <0.0054
<0.0370 <0.0409 <0.0437 <0.0400 <0.041 <0.0387 <0.0427 <0.0366 <0.0403 <0.0431 <0.0395 <0.0374 <0.0417 <0.0399 <0.0419 <0.0399 <0.0377 <0.0387

B-180 B-181 B-182 B-183 B-184 B-185 B-186 B-187 B-188B-173 B-175 B-175 Dup B-176 B-177 B-179B-171 B-172

9/18/17 RDCSRS

500

500

5000

5000

5000

450000

45000
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Field Sample Location

Sample Date

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

METALS (mg/kg)
Aluminum 78000 NA 6000 15200
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Barium 16000 59000 2100 32.3
Beryllium 16 140 0.7 2
Cadmium 78 78 2 ND
Calcium NLE NLE NLE 921
Chromium NLE NLE NLE 269
Cobalt 1600 590 90 2.5
Copper 3100 45000 11000 8
Iron NLE NLE NLE 55800
Lead 400 800 90 19.5
Magnesium NLE NLE NLE 7230
Manganese 11000 5900 65 90.7
Mercury 23 65 0.1 ND
Nickel 1600 23000 48 8.4
Potassium NLE NLE NLE 15400
Selenium 390 5700 11 1.9
Silver 390 5700 1 1.1
Sodium NLE NLE NLE 51.6
Thallium 5 79 3 ND
Vanadium 78 1100 NA 94.1
Zinc 23000 110000 930 81.4
Notes:

(2) NJDEP Impact to Ground Water Standard (NJDEP guidance document; November 2013).

NJDEP criteria for xylene isomers are for total xylenes.
NJDEP criteria for Aroclor 1260 are for total PCBs.
Detections are bolded.
B = Analyte detected in both sample and associated laboratory blank.
D = Result from dilution of sample.
E = Estimated value.
J = Analyte detected between MDL and practical quantitation limit (PQL).
NA = not analyzed.
ND = not detected.
NLE = No limit established.
< = analyte not detected above method detection limit (MDL).
DUP = field duplicate sample.

Shaded cells = concentration exceeds one or both NJDEP Direct Contact Standards.
Shaded cells = concentration exceeds NJDEP RDCSRS, NRDCSRS, and Impact to Ground Water Standard.

(3) Weston, 1995.  Final Site Investigation - Main Post and Charles Wood Areas, Fort Monmouth, New Jersey, 
December.

Shaded cells = concentration exceeds Weston (1995) background.

μg/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; VOC = volatile organic compounds; in. = inches; 
bgs = below ground surface.

Shaded cells = concentration exceeds NJDEP Impact to Ground Water Standard.

(1) New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Remediation 
Standards (RDCSRS) and Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) (N.J.A.C 7:26D; 
amended May 7, 2012). Available at: http://www.state.nj.us/dep/srp/regs/rs/.

There are no NJDEP soil standards for individual PCB Aroclors; the total PCB NJDEP standards were used for 
individual Aroclors.

B-178

11/10/98 11/10/98 11/10/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98 11/16/98

B-180 B-181 B-182 B-183 B-184 B-185 B-186 B-187 B-188B-173 B-175 B-175 Dup B-176 B-177 B-179B-171 B-172

6310 11100 15800 8880 13300 10100 2240 5820 7980 9090 9020 4960 15700 3090 14900 11900 16900 9290
0.448 < 0.333 1.11 0.54 < 0.345 < 0.367 0.357 0.45 < 0.41 < 0.404 < 0.411 0.353 < 0.268 0.622 < 0.314 < 0.296 < 0.315 < 0.288
7.35 15.3 25.2 8.45 11.3 9.4 7.22 8.76 12.4 11.5 11.9 4.35 13 5.88 12.7 12.8 13.7 6.44
55.8 59.9 83.5 73.1 72.4 41.5 44.5 68.7 33.4 33.2 44.2 88.5 42.5 78 49.5 34.2 51 42.2

0.631 1.2 1.59 1.32 2.03 1.13 0.403 0.437 0.886 1.21 0.933 0.277 1.81 0.504 1.65 1.25 1.84 1.32
0.447 0.37 0.653 0.329 0.243 0.326 0.402 0.171 0.604 0.27 0.266 0.779 0.248 0.281 0.221 0.145 0.327 0.204
2080 1590 445 405 406 1000 840 672 947 693 300 3400 1440 973 1500 726 1640 263
64.6 113 145 109 165 83.1 5.51 9.02 90.4 90.1 99.1 24.7 148 16.1 131 129 140 107
2.35 1.97 2.53 1.27 1.81 1.72 2.32 2.33 2.32 1.99 1.51 2.61 2.46 3.28 2.22 1.44 2.8 0.858
40.3 11.6 25.1 2.92 2.48 4.95 12.4 18.3 22.4 7.85 16.4 155 3.95 44.7 9.74 4.78 8.74 1.94

17900 43400 67000 32000 48200 28100 4040 6170 24400 34000 36100 12100 45900 4320 40700 33800 49500 29600
109 32.5 191 54.5 50 13.1 7.34 14.5 73 21.2 52.6 97.5 8.27 59.9 21.2 5.6 23.1 3.01
2110 4400 5800 3760 6650 3000 138 263 2860 3180 3260 1340 6040 388 5420 4070 5700 3710
34.2 47.3 23.2 17.6 23.2 53.4 6.5 9.75 83 38.8 20.4 53.2 65.9 16 57.5 32.7 100 21.1

0.087 0.06 0.075 0.026 < 0.024 0.03 0.026 0.025 0.033 0.076 0.155 0.103 0.026 0.75 0.066 0.058 0.027 < 0.023
6.74 6.46 8.62 3.87 5.32 6.63 7.16 7.05 5.36 8.19 5.48 6.75 6.99 9.84 7.61 4.84 9.96 3.02
3110 8580 14400 6720 13700 4560 333 786 4650 5950 6280 1490 13600 823 11300 7460 11500 6290
0.708 1.12 1.92 0.613 0.655 0.789 1 0.868 1.05 0.775 1.05 0.584 1.25 1.33 0.978 0.933 0.965 0.57

< 0.426 < 0.5 < 0.45 < 0.634 < 0.518 < 0.55 < 0.497 15 < 0.615 < 0.605 < 0.617 0.715 < 0.402 < 0.596 < 0.472 < 0.443 < 0.473 < 0.432
338 315 492 265 133 203 146 248 264 200 190 198 240 135 185 104 203 110

< 0.426 < 0.5 < 0.45 < 0.634 < 0.518 < 0.55 < 0.497 < 0.56 < 0.615 < 0.605 < 0.617 < 0.479 < 0.402 < 0.596 < 0.472 < 0.443 < 0.473 < 0.432
42.5 56.7 94.9 29.4 48.4 34.5 10.1 14.6 45.7 46 48.3 19.1 62.3 17 67.2 39.3 72.3 28.4
143 71.8 80.9 66.7 83.2 68.6 77 23.3 90 68.2 56.6 183 61.5 21.7 73.2 48.2 77.4 71.5
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Field Sample Location

Sample Date

Volatile Organic Compounds (μg/kg)
Lab Sample ID (VOCs only collected 24 in bgs)
Acrylonitrile 900 3000 500 n/a
Methylene Chloride 34000 97000 10 n/a
Benzene 2000 5000 5 n/a
Toluene 6300000 91000000 7000 n/a
Tetrachloroethene 2000 5000 5 n/a
Chlorobenzene 510000 7400000 600 n/a
Ethylbenzene 7800000 110000000 13000 n/a
m+p-Xylenes 12000000 170000000 19000 n/a
o-Xylene 12000000 170000000 19000 n/a
Total Xylenes 12000000 170000000 19000 n/a
TICs NLE NLE NLE n/a
Semi-Volatile Organic Compounds (μg/kg)
Lab Sample ID (All analysis except VOCs - collected 6 to 12 in bgs)
1,4-Dichlorobenzene 5000 13000 2000 n/a
Naphthalene 6000 17000 25000 n/a
2-Methylnaphthalene 230000 2400000 8000 n/a
Acenaphthylene NA 300000000 NA n/a
Acenaphthene 3400000 37000000 110000 n/a
Dibenzofuran NLE NLE NLE n/a
4-Nitrophenol NLE NLE NLE n/a
Diethylphthalate 49000000 550000000 88000 n/a
Fluorene 2300000 24000000 170000 n/a
Phenanthrene NLE NLE NLE n/a
Anthracene 17000000 30000000 2400000 n/a
Di-n-butylphthalate 6100000 68000000 760000 n/a
Fluoranthene 2300000 24000000 1300000 n/a
Pyrene 1700000 18000000 840000 n/a
Benzo(a)anthracene 600 2000 800 n/a
Chrysene 62000 230000 80000 n/a
bis(2-Ethylhexyl)phthalate 35000 140000 1200000 n/a
Benzo(b)fluoranthene 600 2000 2000 n/a
Benzo(k)fluoranthene 6000 23000 25000 n/a
Benzo(a)pyrene 200 200 200 n/a
Indeno(1,2,3-cd)pyrene 600 2000 7000 n/a
Dibenz(a,h)anthracene 200 200 800 n/a
Benzo(g,h,i)perylene 380000000 30000000 NA n/a
TICs NLE NLE NLE n/a
PESTICIDES / PCBs (mg/kg)
gamma-BHC 0.4 2 0.002 n/a
Heptachlor 0.1 0.7 0.5 n/a
Heptachlor Epoxide 0.07 0.3 0.01 n/a
4,4'-DDE 2 9 18 n/a
Dieldrin 0.04 0.2 0.003 n/a
4,4'-DDD 3 13 4 n/a
Endrin Aldehyde NLE NLE NLE n/a
4,4'-DDT 2 8 11 n/a
Endosulfan-Sulfate 470 6800 2 n/a
gamma-Chlordane 0.2 1 0.05 n/a
alpha-Chlordane 0.2 1 0.05 n/a
Aroclor 1260 0.2 1 0.2 n/a

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

B-205

11/16/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/18/98

4058.31 4067.03 4067.05 4067.07 4067.09 4067.11 4067.13 4067.15 4067.17 4067.19 4067.21 4067.23 4067.25 4067.27 4067.29 4067.31 4068.03
<2100 <1900 <2000 <1800 <1900 <2000 <2200 <2100 <2000 <1900 <2000 <2000 <1800 <1900 <2000 <2000 <1900
<600 <540 <580 <500 <550 <580 <620 <610 <560 <540 <560 <580 <520 <550 <570 <570 <550
<300 <270 <290 <250 <280 <290 <310 <300 310 <270 <280 <290 <260 <280 290 <280 <280
<300 <270 <290 <250 <280 <290 <310 <300 <280 <270 <280 <290 <260 <280 <290 750 <280
<300 <270 <290 <250 <280 <290 <310 <300 <280 <270 <280 <290 <260 <280 <290 <280 <280
<300 <270 <290 <250 <280 <290 <310 <300 450 <270 <280 <290 <260 <280 <290 <280 <280
<600 <540 <580 <500 <550 <580 <620 <610 <560 <540 <560 <580 <520 <550 <570 550 J <550
<900 <800 <860 <750 <830 <870 <930 <910 <840 <810 <840 <870 <780 <830 <860 1600 <830
<600 <540 <580 <500 <550 <580 <620 <610 <560 <540 <560 <580 <520 <550 <570 1100 <550

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2700 --
ND ND ND 1800 ND ND ND 4300 ND ND ND ND ND ND ND 95500 ND

4058.30 4067.02 4067.04 4067.06 4067.08 4067.10 4067.12 4067.14 4067.16 4067.18 4067.20 4067.22 4067.24 4067.26 4067.28 4067.30 4068.02
<1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100
<1100 <1100 <1100 <1100 <1100 220 J 210 J 570 J 530 J <1100 <1100 <1100 1800 <1100 <1100 <1100 <1100
<1100 <1100 <1100 <1100 <1100 <1100 140 J 400 J 520 J <1100 <1100 <1100 1600 <1100 <1100 <1100 <1100
<1100 <1100 <1100 <1100 <1100 340 J 240 J 260 J 300 J <1100 <1100 <1100 660 J <1100 <1100 <1100 <1100
<1100 <1100 <1100 <1100 <1100 <1100 140 J 600J J 2000 <1100 <1100 <1100 4100 <1100 <1100 <1100 <1100
<1100 <1100 <1100 <1100 <1100 <1100 <1100 520 J 1300 <1100 <1100 <1100 3500 <1100 <1100 <1100 <1100
<1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 2000 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100
<1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100 <1100
<1100 <1100 <1100 <1100 <1100 <1100 180 J 910 J 2700 <1100 <1100 <1100 5100 <1100 <1100 <1100 <1100
<1100 <1100 <1100 200 J 490 J 1300 2000 3300 9600 290 J 460 J 610 J 43000 D 370 J <1100 <1100 <1100
<1100 <1100 <1100 <1100 270 J 390 J 700 J 1300 4300 280 J <1100 160 J 7500 <1100 <1100 <1100 <1100

340 JB 630 JB 630 JB 1200 B 830 JB 400 JB 240 JB 160 JB 580 JB 430 JB 5600B B 810 JB 410 JB 420 JB 1000 JB 1200 B <1100
270 J <1100 <1100 440 J 790 J 2500 3900 4000 12000 460 J 370 J 540 J 49000 D 830 J <1100 <1100 <1100
300 J <1100 <1100 420 J 820 J 2600 3800 4100 15000 E 400 J 520 J 430 J 40000 D 760 J <1100 <1100 <1100
170 J <1100 <1100 220 J 420 J 1500 2600 2600 10000 180 J 170 J 200 J 20000 JD 390 J <1100 <1100 <1100
280 J <1100 <1100 370 J 1100 J 2300 3200 2900 12000 320 J 370 J 290 J 28000 D 620 J <1100 <1100 <1100

<1100 140 J 130 J 210 J 140 J <1100 <1100 <1100 <1100 11000 180 J <1100 <1100 <1100 160 J <1100 <1100
150 J <1100 <1100 250 J 690 J 1300 2500 2300 10000 180 J 130 J 140 J 14000 JD 390 J <1100 <1100 <1100
200 J <1100 <1100 240 J 570 J 1600 1900 1600 3100 190 J 150 J 160 J 3700 390 J <1100 <1100 <1100
200 J <1100 <1100 260 J 400 J 1800 2600 2500 8600 140 J 110 J 160 J 12000 410 J <1100 <1100 <1100

<1100 <1100 <1100 150 J 230 J 820 J 1200 1100 4500 <1100 <1100 <1100 6200 140 J <1100 <1100 <1100
<1100 <1100 <1100 <1100 <1100 430 J 540 J 550 J 3000 <1100 <1100 <1100 3100 <1100 <1100 <1100 <1100
<1100 <1100 <1100 120 J 180 J 660 J 860 J 870 J 3000 <1100 <1100 <1100 4200 <1100 <1100 <1100 <1100
3800 20100 14890 4080 13100 2800 7100 4980 49090 18980 27430 3600 46300 6400 16930 25500 8400

<0.0046 <0.0044 <0.0044 <0.0042 <0.0046 <0.0045 <0.0045 <0.0044 <0.0046 <0.0042 <0.0043 <0.0045 <0.0044 <0.0044 <0.0044 <0.0042 <0.0044
<0.0035 <0.0033 <0.0033 <0.0032 <0.0034 <0.0033 <0.0034 <0.0033 <0.0034 <0.0032 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0031 <0.0033
<0.0070 <0.0067 <0.0066 <0.0064 <0.0069 <0.0067 <0.0068 0.016 <0.0069 <0.0063 <0.0065 <0.0067 <0.0066 <0.0065 <0.0065 <0.0063 <0.0066

0.031 0.024 0.273 0.121 0.347 0.041 0.026 0.071 0.024 0.066 0.141 <0.0045 0.039 0.045 0.316 0.045 0.103
<0.0058 <0.0056 <0.0055 <0.0053 <0.0057 <0.0056 <0.0057 <0.0055 <0.0057 <0.0053 <0.0054 <0.0056 <0.0055 <0.0054 <0.0054 <0.0052 <0.0055

0.042 0.007 0.074 0.088 0.116 0.095 0.103 0.542 0.0183 0.067 0.077 <0.0067 0.474 0.084 0.073 0.012 0.026
<0.0058 <0.0056 <0.0055 <0.0053 <0.0057 <0.0056 <0.0057 <0.0055 <0.0057 <0.0053 <0.0054 <0.0056 <0.0055 <0.0054 <0.0054 <0.0052 <0.0055

0.121 0.013 0.054 0.155 0.056 0.119 0.03 0.125 0.052 0.044 0.155 <0.0122 0.132 0.096 0.578 0.052 0.041
<0.0046 <0.0044 <0.0044 <0.0042 <0.0046 <0.0045 <0.0045 <0.0044 <0.0046 <0.0042 <0.0043 <0.0045 <0.0044 <0.0044 <0.0044 <0.0042 <0.0044
<0.0058 <0.0056 <0.0055 <0.0053 <0.0057 <0.0056 <0.0057 0.028 <0.0057 <0.0053 <0.0054 <0.0056 <0.0055 <0.0054 <0.0054 <0.0052 <0.0055
<0.0058 <0.0056 <0.0055 <0.0053 <0.0057 0.013 <0.0057 <0.0055 <0.0057 <0.0053 <0.0054 <0.0056 <0.0055 <0.0054 <0.0054 <0.0052 <0.0055
<0.0418 <0.0400 <0.0395 <0.0381 <0.0412 <0.0401 <0.0409 <0.0399 <0.0412 <0.0380 <0.0390 <0.0401 <0.0394 <0.0392 <0.0392 <0.0377 <0.0397

B-190 B-191 B-204B-198 B-199 B-200 B-201 B-202 B-203B-192 B-193 B-194 B-195 B-196 B-197B-189

9/18/17 RDCSRS

500

500

5000

5000

5000

450000

45000
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Field Sample Location

Sample Date

TABLE 4.1
SOIL SAMPLING SUMMARY RESULTS - COMPARISON TO NJDEP STANDARDS

SITE FTMM-03
FORT MONMOUTH, NEW JERSEY

NJDEP 
Residential 

DCSRS (1)

NJDEP Non-
Residential 

DCSRS (1) 

NJDEP Impact 
to Ground Water 

(2)

Weston 1995 
Background 

(Main Post) (3)

METALS (mg/kg)
Aluminum 78000 NA 6000 15200
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Barium 16000 59000 2100 32.3
Beryllium 16 140 0.7 2
Cadmium 78 78 2 ND
Calcium NLE NLE NLE 921
Chromium NLE NLE NLE 269
Cobalt 1600 590 90 2.5
Copper 3100 45000 11000 8
Iron NLE NLE NLE 55800
Lead 400 800 90 19.5
Magnesium NLE NLE NLE 7230
Manganese 11000 5900 65 90.7
Mercury 23 65 0.1 ND
Nickel 1600 23000 48 8.4
Potassium NLE NLE NLE 15400
Selenium 390 5700 11 1.9
Silver 390 5700 1 1.1
Sodium NLE NLE NLE 51.6
Thallium 5 79 3 ND
Vanadium 78 1100 NA 94.1
Zinc 23000 110000 930 81.4
Notes:

(2) NJDEP Impact to Ground Water Standard (NJDEP guidance document; November 2013).

NJDEP criteria for xylene isomers are for total xylenes.
NJDEP criteria for Aroclor 1260 are for total PCBs.
Detections are bolded.
B = Analyte detected in both sample and associated laboratory blank.
D = Result from dilution of sample.
E = Estimated value.
J = Analyte detected between MDL and practical quantitation limit (PQL).
NA = not analyzed.
ND = not detected.
NLE = No limit established.
< = analyte not detected above method detection limit (MDL).
DUP = field duplicate sample.

Shaded cells = concentration exceeds one or both NJDEP Direct Contact Standards.
Shaded cells = concentration exceeds NJDEP RDCSRS, NRDCSRS, and Impact to Ground Water Standard.

(3) Weston, 1995.  Final Site Investigation - Main Post and Charles Wood Areas, Fort Monmouth, New Jersey, 
December.

Shaded cells = concentration exceeds Weston (1995) background.

μg/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; VOC = volatile organic compounds; in. = inches; 
bgs = below ground surface.

Shaded cells = concentration exceeds NJDEP Impact to Ground Water Standard.

(1) New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Remediation 
Standards (RDCSRS) and Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) (N.J.A.C 7:26D; 
amended May 7, 2012). Available at: http://www.state.nj.us/dep/srp/regs/rs/.

There are no NJDEP soil standards for individual PCB Aroclors; the total PCB NJDEP standards were used for 
individual Aroclors.

B-205

11/16/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/17/98 11/18/98

B-190 B-191 B-204B-198 B-199 B-200 B-201 B-202 B-203B-192 B-193 B-194 B-195 B-196 B-197B-189

10400 14000 10700 11100 10100 10300 3700 8200 11200 14600 9150 8050 10400 11800 10500 8240 13100
< 0.265 < 0.295 < 0.379 < 0.326 < 0.383 < 0.403 0.617 < 0.431 < 0.337 < 0.229 < 0.378 < 0.371 < 0.266 < 0.357 < 0.25 < 0.253 < 0.306

10.7 13.4 9.76 12 13 8.59 15.8 10.3 9.31 16.3 10.6 5.61 7.15 11.3 9.51 21.2 17.9
46.4 27.1 37.9 37.2 25.9 59.1 131 44.6 71.5 50 31.7 53.5 69.2 36.5 28 27 31.7
1.06 1.59 1.21 1.22 1.35 1.4 0.706 1.14 1.53 1.6 1.09 1.1 1.36 1.29 1.11 0.874 1.48

0.221 0.117 0.202 0.651 0.343 0.706 0.416 0.45 0.327 0.441 0.354 0.333 0.306 0.241 0.175 0.467 0.589
1200 896 1500 1810 1000 3220 1870 3310 16400 1850 434 781 19300 990 516 1380 1290
114 145 92.2 117 114 126 14.8 88.5 68.3 140 89.5 99.3 49.4 102 112 77.4 128
1.18 1.85 1.9 3.22 1.8 1.1 3.29 3.22 3.06 2.38 1.54 0.822 2.3 2.08 1.23 1.58 2.21
6.94 4.92 7.83 25.9 10.7 2.94 34.4 29.9 26.2 10.7 8.63 1.84 14.3 4 4.9 5.73 6.4

27100 41600 29400 34600 40100 35200 8750 24900 19900 41600 29300 25900 16000 33600 28800 23200 39200
16.2 9.83 24.5 50 34.3 7.5 16.8 34.8 35.5 25.6 20.1 3.07 27.2 10.4 6.44 20.2 17.8
3610 5310 3490 4040 3510 5310 644 3500 5790 5450 2960 3280 7830 4000 3660 3090 5030
24.2 39.2 60 130 37.1 42 23.6 48.2 155 58.6 36.1 29.3 234 53.4 33.9 40.6 35.5

0.034 < 0.024 0.049 0.05 0.059 0.022 0.362 0.065 0.04 0.065 0.055 < 0.025 0.054 0.044 0.042 0.026 0.077
5.47 5.3 7.16 7.36 6.58 4.12 8.62 7.93 7.83 7.62 5.31 2.77 4.58 6.06 4.41 4.65 6.26
6100 11400 5880 7350 6420 8110 1090 6150 5260 11700 5460 5290 4480 7110 7060 4670 9700
1.14 0.913 0.825 0.799 1.09 0.616 1.19 1.14 0.797 1.24 0.959 0.505 0.704 0.802 1.27 0.819 0.753

< 0.398 < 0.443 < 0.568 < 0.488 < 0.575 < 0.604 < 0.623 1.2 < 0.506 < 0.344 < 0.566 < 0.557 < 0.399 < 0.535 < 0.374 < 0.379 < 0.46
103 134 133 177 162 113 181 142 392 198 173 116 409 119 128 164 111

< 0.398 < 0.443 < 0.568 < 0.488 < 0.575 < 0.604 < 0.623 < 0.646 < 0.506 < 0.344 < 0.566 < 0.557 < 0.399 < 0.535 < 0.374 < 0.379 < 0.46
40.9 51.2 43.1 60.1 55.1 37.3 18.9 30.8 30.1 61.5 39.1 29.5 25.2 43.9 39.1 42.3 64.2
47.9 52.3 60.3 85.9 66.8 74.1 49.5 98.5 81.2 75.5 54.9 38.5 70.5 48.6 41.2 43.6 57.8
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