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Dear Ms. Range: 

The U.S. Army Fort Monmouth (FTMM) has reviewed and summarized relevant information 
concerning environmental investigations for the non-Installation Restoration Program (non-IRP) 
Parcel 38 - Former Outdoor Firing Range.  This Site Investigation (SI) Addendum Letter Report 
provides an overview of information for the site, including results of the recently completed 
2016 investigation.   

1.0 OBJECTIVES 

The objective of the Supplemental Environmental Condition of Property (ECP) Phase II SI field 
work at Parcel 38, as described in the ECP Phase II SI Work Plan (WP) (Parsons, 2015), was to 
complete investigations to address the New Jersey Department of Environmental Protection 
(NJDEP) comments on the 2008 SI (NJDEP, 2008; Correspondence 1).  The NJDEP issued a 
letter (Correspondence 2) on July 10, 2012, which indicated that the 2008 SI surface soil 
sampling was not adequate due to the possibility that the soils had been reworked, and that 
groundwater sampling (not previously performed) was also required.  Although the SI did not 
identify contaminants of concern (COCs), the proposed supplemental SI activities were intended 
to address the NJDEP’s comments to determine if there are impacts of metals to the soil and 
groundwater from the former firing range operations.  The NJDEP issued a letter on the Final 
ECP Phase II SI WP dated December 30, 2015 (Correspondence 3).  All previous 
correspondence is provided in Attachment A.  

2.0 SITE DESCRIPTION 

The location and layout of Parcel 38 is presented in Figure 1.  Parcel 38 is located in the 
northwestern portion of the Main Post (MP), northwest of Building 200.  Parcel 38 consists of 
the Former Outdoor Firing Range, which was used from approximately 1940 to 1955.  A 1941 
map illustrates the pistol range layout (Malcolm Pirnie, 2006; Attachment B).  Former range 
structures, including the backstop berm, have been demolished or removed (U.S. Army 
BRAC, 2008).  According to Malcolm Pirnie, Inc. (2006): “It is assumed that the small arms 
were fired into a backstop berm that has since been removed.  The presence of a berm was not 
identified on historical maps or during the site visit.”  There have been no observations of small 
arms munitions debris to date.  Based on NJDEP comments (Correspondence 1 and 2), the 
conceptual model is that the soils at the range were “re-worked” after the range was removed and 
the area was no longer used for range purposes.  Using that conceptual model, the soils would 
have been re-worked to a depth of 36 inches, as noted in NJDEP’s December 30, 2015 letter 
(Correspondence 3).  Re-working of soil for development or other infrastructure purposes 
would have involved heavy machinery scraping or tilling soil to achieve the required grades 
(currently, a parking lot covers a portion of the former range).  That process would result in 
significant mixing and homogenization of the soil within the former range area.  
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The Parcel 38 area is currently occupied by a parking lot associated with Building 200 (formerly 
used as the Range House) and landscaped areas.  Munitions associated with the former range are 
assumed to be small arms ammunition only; therefore, no munitions and explosives of concern 
and limited munitions constituents (MC) are anticipated (U.S. Army BRAC, 2008).  The primary 
MC associated with small arms ranges is lead (U.S. Army BRAC, 2008). 

The soil at the Parcel 38 consists of primarily of sand with some silt to at least five feet below 
ground surface (bgs).  Deeper soils consist of green to light green organic silts and silty clays.  
Soil boring and monitoring well logs and forms from this SI Addendum are provided in 
Attachment C and Attachment D. The depth to groundwater at the MP typically ranges from 
two to nine feet bgs.  At Parcel 38, the groundwater depth in monitoring wells PAR-38-GW-
MW01 through PAR-38-GW-MW04 ranged from approximately 12 to 18 feet bgs in May 2016 
(Attachment E).  Groundwater is expected to flow north toward Lafetra Creek in the vicinity of 
Parcel 38 based on wells proximal to the site. 

3.0 PREVIOUS INVESTIGATIONS 

In December 2007, 25 surface soil samples (0 to 6 inches bgs) were collected in the suspected 
location of the former firing range berm to evaluate potential contamination attributable to 
historical firing range operations (U.S. Army BRAC, 2008).  None of the metals detected 
exceeded the then-current NJDEP Residential Direct Contact Soil Cleanup Criteria (RDCSCC) 
or non-Residential Direct Contact Soil Cleanup Criteria (NRDCSCC), and no contaminants of 
concern were identified.  Historical analytical data are presented in Attachment F.  No other 
media have previously been sampled at Parcel 38. 

4.0 2016 SOIL RESULTS 

Soil samples were collected in April 2016 from 15 locations (PAR-38-SB-01 through PAR-38-
SB-15) at Parcel 38.  The goal of the sampling approach was to collect representative soil 
samples from the upper 36 inches of soil to address NJDEP’s concern that soils were re-worked.  
Given the potential that soils could be reworked as described previously in Section 2, an interval 
sampling scheme (and not continuous sampling) was deemed appropriate to determine if the 
concentrations of metals in this relatively small interval of soil (36 inches) indicate a release due 
to the former firing range operations. To achieve the sampling goal, three discrete 6-inch long 
soils samples were collected from each boring within the upper, middle, and lower portion of the 
36-inch column of soil.  Professional judgment was used and the potential mixing of soil after 
being re-worked was considered to formulate the sampling approach, which is consistent with 
the NJDEP technical guidance for SI of soils (NJDEP, 2015).  While NJDEP guidance 
recommends samples biased toward suspected areas of greatest contamination for an SI (Section 
3.6.11), that was not possible at Parcel 38 given the lack of observable metals impacts in soil.  
The gridded sampling with three vertical samples per 36-inch boring approach (total of 45 
samples) used at Parcel 38 is considered sufficient to determine if metal concentrations are 
greater than the applicable soil remediation standards or if no further action is required. 
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Soil samples were collected from 0 to 6 inches (0 to 0.5 feet), 15 to 21 inches (1.25 to 1.75 feet), 
and 30 to 36 inches (2.5 to 3.0 feet) in each boring from the former firing range in accordance 
with the submitted ECP Phase II SI WP (Parsons, 2015), and where asphalt pavement was 
present, the samples were collected at equivalent intervals starting just below the asphalt and 
asphalt base material (Figure 1). Soil boring logs are provided in Attachment C. Soil samples 
were collected for laboratory analysis by ALS Environmental (ALS), in Middletown, PA.  Lead 
is the primary risk driver at small arms ranges; however, small arms firing ranges may also 
contain, in lesser amounts, antimony, copper, zinc, and arsenic (Interstate Technology 
Regulatory Council [ITRC], 2003). The soil samples were analyzed for lead, antimony, copper, 
zinc, and arsenic, in accordance with the ECP Phase II SI WP (Parsons, 2015).  None of the 
metals were detected in the soil samples at concentrations exceeding the Residential Direct 
Contact Soil Remediation Standards, Non-Residential Direct Contact Soil Remediation 
Standards, or NJDEP Impact to Ground Water Soil Screening Levels (SSLs), as shown in 
Table 1. 

5.0 2016 GROUNDWATER RESULTS AND DISCUSSION 

Four permanent monitoring wells were installed downgradient (north; PAR-38-GW-MW-01), 
within (PAR-38-GW-MW-04), cross-gradient to downgradient (east; PAR-38-GW-MW-02), and 
upgradient (south; PAR-38-GW-MW-03) of the Former Outdoor Firing Range (Figure 1). 
Groundwater elevation and sampling information is provided on Table 2. Groundwater elevation 
contours are provided on Figure 2. The wells were installed as approved in the ECP Phase II SI 
WP (Parsons, 2015), and shown in the monitoring well logs provided in Attachment C, and the 
NJDEP forms provided in Attachment D.  The monitoring wells were developed using surge 
and purge methods in accordance with the procedure outlined in the NJDEP Field Sampling 
Procedures Manual ([FSPM]; NJDEP, 2005).  The wells were sampled on May 23, 2016 for 
small arms munitions metals (antimony, arsenic, copper, lead, and zinc).  The samples were 
collected only after the monitored parameters had achieved stabilization in accordance with the 
NJDEP FSPM (NJDEP, 2005). Low Flow Purge and Sampling (LFPS) records are provided in 
Attachment E.   

Groundwater sampling results for total and dissolved metals samples are summarized in Table 3.  
Unfiltered and filtered sample results were similar so turbidity is not suspected to be a factor 
affecting the results.  As shown in Attachment E, the nephelometric turbidity units (NTUs) 
ranged from 0.2 to 5.26, indicating low turbidity.  Antimony was not detected.  Copper, lead, and 
zinc were detected at concentrations less than the NJDEP Ground Water Quality Standards 
(GWQSs).   

The detected concentration of arsenic in one of four unfiltered/total well samples (PAR-38-GW-
MW-01; 0.0045 mg/L) slightly exceeded the NJDEP GWQS of 0.003 mg/L. Three of the four 
well samples were less than the NJDEP GWQS. However, the concentration at PAR-38-GW-
MW-01 is less than 0.0893 mg/L, the FTMM-specific naturally occurring concentrations 
established by Weston (1995).  The maximum detected unfiltered concentration was also less 
than the New Jersey Maximum Contaminant Level (MCL) of 0.005 mg/L (NJDEP, 2011) as well 
as the U.S. Environmental Protection Agency (USEPA) MCL of 0.01 mg/L (USEPA, 2016).  It 
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should be further noted that none of the historical or current soil samples had concentrations of 
arsenic in exceedance of the NJDEP Impact to Ground Water SSLs.  

The arsenic concentrations in groundwater do not appear to be indicative of a release.  The 
maximum detected concentration in one of four unfiltered samples was only slightly greater than 
the NJDEP GWQS (0.0045 mg/L compared to 0.003 mg/L).  There is no evidence of munitions 
debris or range structures remaining onsite.  Lead is the primary constituent of small arms 
munitions projectiles, accounting for more than 85% of the mass of a small arms munition 
projectile (ITRC, 2003; USACE, 2015); therefore, if a release occurred, higher lead 
concentrations in soil and groundwater would have been expected.  Arsenic may be present in 
pistol ammunition at less than 0.5% of the projectile mass (ITRC, 2003; Larson, et. al., 2007).  
However, higher concentrations of lead would be expected to be collocated with arsenic releases 
associated with small arms firing ranges but this was not observed.   

In addition, FTMM is located in an area with glauconitic soils (also known as “greensands” for 
the color) known to have elevated natural arsenic concentrations, many of which are above the 
RDCSRS (Dooley, 2001; Barringer, et. al., 2014).  Arsenic in subsurface glauconitic soil can 
leach to groundwater and result in elevated groundwater concentrations (often in concentrations 
exceeding the NJDEP MCL) attributable to naturally occurring conditions (Barringer, 
et. al., 2014).  Barringer and Reilly (2013) noted that most elevated arsenic concentrations in 
groundwater worldwide, including in New Jersey, are attributed to naturally occurring soil 
conditions.  Several biogeochemical processes, including sulfide oxidation and reductive 
dissolution, may enable arsenic to mobilize from arsenic-bearing soils to groundwater (Barringer 
and Reilly, 2013; Barringer, et. al., 2014).  Drilling logs for PAR-38-GW-MW-01 through PAR-
38-GW-MW-04 indicate the presence of green to light green organic silts and silty clays in the 
soil horizon beneath the surface horizon of silty sand (Attachment D).  The depths of the 
groundwater samples are consistent with the presence of green clay, indicating the likelihood that 
the naturally occurring soil conditions contribute to the concentration of arsenic in groundwater, 
particularly at PAR-38-GW-MW01 where the maximum concentration of arsenic was detected 
and the log denotes “green” silts and clay. 

6.0 SUMMARY 

Based on the results of the soil and groundwater sampling, no further investigation is 
recommended.  Metals concentrations in soil were less than the NJDEP RDCSRS.  These data, in 
conjunction with the historical soil sampling data (for a total of 70 samples across the former 
firing range area), indicate there are no releases to the soil.  Arsenic was the only metal detected 
in the groundwater at a concentration slightly greater than the GWQS and is likely the result of 
naturally occurring geologic conditions.  FTMM is located in an area with glauconitic soils 
known to have elevated naturally occurring arsenic concentrations.  Subsurface soils occurring at 
depths coincident with the groundwater samples collected at Parcel 38 are noted to consist of 
green to light green organic silts and silty clays in the soil horizon beneath the surface horizon of 
silty sand. It is likely naturally occurring soil conditions contribute to the concentration of 
arsenic in groundwater. 



Linda S. Range, NJDEP 
Site Investigation Addendum Letter Report for Parcel 38-Former Outdoor Firi11g Range 
September 12, 2016 
Page 6 of7 

The Army requests a No Further Action designation for Parcel 38. The technical Point of 
Contact (POC) for this matter is Cris Grill. Ms. Grill can be reached at (617) 449-1583 or by 
email at c1is.giill@JJarsons.com. Should you have any questions or require additional 
information, please contact me by phone at (732) 380-7064 or by email at 
wi lliam.r.colvin I 8.civ@mail.mil. 

cc: Delight Balducci, HQDA ACSIM 
Joseph Pearson, Calibre 
James Moore, USACE 
Cris Grill, Parsons 
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FIGURES 

Figure 1 - Layout of Parcel 38 and Sample Locations  
Figure 2 – Parcel 38 Shallow Ground Water Contours – May 2016 
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TABLES 

Table 1 – 2016 Soil Sampling Results – Comparison to NJDEP Soil 
Remediation Standards 

Table 2 – Groundwater Gauging Data and Elevations (May 23, 
2016) and LFPS Sampling Summary 

Table 3 – 2016 Groundwater Sampling Results – Comparison to 
NJDEP Ground Water Quality Standards 

 
 
 
 
 
 
 
 
 
 
 
 
 

  



Loc ID PAR-38-SB-01

Sample ID
Sample Depth Interval (ft) 1

Parent Sample (SA) or Field Duplicate (DUP) SA DUP SA SA SA SA SA SA SA SA
Sample Date
Inorganics (mg/kg)
Antimony 31 450 6 ND 1 J 0.951 J 1.4 J 1.4 J 0.992 J 0.8 J 0.524 J 0.827 J 0.534 J 0.315 J
Arsenic 19 19 19 22.9 9 9.7 18 16.4 9.3 J 12.9 10 9.9 7.2 8.7
Copper 3,100 45,000 11,000 8 7.3 8.2 3.4 5.4 10.6 2.2 J 2.9 21.6 2.2 2 J
Lead 400 800 90 19.5 35.1 32.8 5.4 J 4.6 J 42.9 4.1 J 8.2 23.4 3.6 J 6.5
Zinc 23,000 110,000 930 81.4 58.2 46.7 25.3 22.1 56.6 38 10.1 36.8 20.7 19
Wet Chemistry - Solids
Percent Solids (percent) NLE NLE NLE - 84.8 76.8 79.8 74.6 77.3 75.5 80.4 87.2 91 90.2

Footnotes:

Bold chemical detection
[blank] = detect, i.e. detected chemical result value.

ND = Not detected.
NLE = No limit established.

1) Soil samples were collected from three intervals (0-0.5 ft bgs, 1.25-1.75 ft bgs, 2.5-3.0 ft bgs) in each boring.  Where asphalt pavement 
was present, the samples were collected at the equivalent intervals beginning just beneath the asphalt and asphalt base material.

NJ Residential 
Direct Contact 

SRS 2

(mg/kg)

NJ Non-
Residential 

Direct Contact 
SRS 3

(mg/kg)

NJ Impact to 
GW Soil 

Screening 
Level 4

(mg/kg)

Weston 1995 
Background 
(Main Post) 

(mg/kg) 0-0.5 1.25-1.75 2.5-30-0.5

TABLE 1
SOIL SAMPLING RESULTS - COMPARISON TO NJDEP SOIL REMEDIATION STANDARDS

PARCEL 38
FORT MONMOUTH, NEW JERSEY

PAR-38-SB-02 PAR-38-SB-03

PAR-38-SB-02-2.5-3 PAR-38-SB-03-0-0.5 PAR-38-SB-03-1.25-1.75 PAR-38-SB-03-2.5-3PAR-38-SB-01-0-0.5 PAR-38-SB-01-1.25-1.75 PAR-38-SB-01-2.5-3PAR-38-SB-101-0-0.5 PAR-38-SB-02-0-0.5 PAR-38-SB-02-1.25-1.75
0-0.5 1.25-1.75 2.5-3 0-0.5 1.25-1.75 2.5-3

4/7/2016 4/7/20164/6/2016 4/6/2016 4/6/20164/6/2016 4/7/2016 4/7/2016 4/7/2016 4/7/2016

Shaded cells = concentration exceeds NJDEP RDCSRS and/or NRDCSRS
Shaded cells = concentration exceeds NJDEP Impact to GW SSL
Shaded cells = concentration exceeds Weston 1995 Background (Main Post)

3) The NJ Non-Residential Direct Contact Soil Remediation Standard refers to the NJDEP's May 7, 2012 Remediation Standards.
   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

4) The NJ Impact to GW Soil Screening Level criteria refers to the Development of Site Specific Impact to Ground Water Soil 
Remediation Standards - Nov 2013 revised
   http://www.nj.gov/dep/srp/guidance/rs/partition_equation.pdf

< = analyte not detected above method detection limit (MDL)

2) The NJ Residential Direct Contact Soil Remediation Standard refers to the NJDEP's May 7, 2012 Remediation Standards
   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

J = estimated detected value due to a concentration below the reporting limit or due to discrepancies in meeting certain analyte-specific 
quality control.



Loc ID

Sample ID
Sample Depth Interval (ft) 1

Parent Sample (SA) or Field Duplicate (DUP)
Sample Date
Inorganics (mg/kg)
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Copper 3,100 45,000 11,000 8
Lead 400 800 90 19.5
Zinc 23,000 110,000 930 81.4
Wet Chemistry - Solids
Percent Solids (percent) NLE NLE NLE -

Footnotes:

Bold chemical detection
[blank] = detect, i.e. detected chemical result value.

ND = Not detected.
NLE = No limit established.

1) Soil samples were collected from three intervals (0-0.5 ft bgs, 1.25-1.75 ft bgs, 2.5-3.0 ft bgs) in each boring.  Where asphalt pavement 
was present, the samples were collected at the equivalent intervals beginning just beneath the asphalt and asphalt base material.

NJ Residential 
Direct Contact 

SRS 2

(mg/kg)

NJ Non-
Residential 

Direct Contact 
SRS 3

(mg/kg)

NJ Impact to 
GW Soil 

Screening 
Level 4

(mg/kg)

Weston 1995 
Background 
(Main Post) 

(mg/kg)

TABLE 1
SOIL SAMPLING RESULTS - COMPARISON TO NJDEP SOIL REMEDIATION STANDARDS

PARCEL 38
FORT MONMOUTH, NEW JERSEY

Shaded cells = concentration exceeds NJDEP RDCSRS and/or NRDCSRS
Shaded cells = concentration exceeds NJDEP Impact to GW SSL
Shaded cells = concentration exceeds Weston 1995 Background (Main Post)

3) The NJ Non-Residential Direct Contact Soil Remediation Standard refers to the NJDEP's May 7, 2012 Remediation Standards.
   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

4) The NJ Impact to GW Soil Screening Level criteria refers to the Development of Site Specific Impact to Ground Water Soil 
Remediation Standards - Nov 2013 revised
   http://www.nj.gov/dep/srp/guidance/rs/partition_equation.pdf

< = analyte not detected above method detection limit (MDL)

2) The NJ Residential Direct Contact Soil Remediation Standard refers to the NJDEP's May 7, 2012 Remediation Standards
   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

J = estimated detected value due to a concentration below the reporting limit or due to discrepancies in meeting certain analyte-specific 
quality control.

PAR-38-SB-04

SA SA DUP SA SA SA SA SA SA SA

0.975 J 1.1 J 1.4 J 1.2 J 1.4 J 1 J 0.893 J 0.36 J 0.412 J 0.469 J
15.8 14.4 17.2 8.6 11.7 10.1 7.8 2.4 9.8 9.2

9.8 3 3.1 2.8 9.1 12.3 3.2 58.2 16.5 3
26 5.2 J 4.4 J 4.6 J 45.6 44.6 J 8.7 27 14.7 8

52.2 40.1 39 27.3 45.3 42.8 12.1 21.6 48.7 16.7

84.6 81.6 82.3 81.5 71.4 78.5 82.1 93.6 84.9 80.8

PAR-38-SB-05 PAR-38-SB-06

PAR-38-SB-04-0-0.5 PAR-38-SB-04-1.25-1.75 PAR-38-SB-06-1.75-2.25 PAR-38-SB-06-3-3.5PAR-38-SB-04-2.5-3PAR-38-SB-104-1.25-1.75 PAR-38-SB-05-0-0.5 PAR-38-SB-05-1.25-1.75 PAR-38-SB-05-2.5-3 PAR-38-SB-06-0.5-1
0-0.5 1.25-1.75 2.5-31.25-1.75 0-0.5 1.25-1.75 2.5-3 0.5-1 1.75-2.25 3-3.5

4/6/2016 4/6/2016 4/6/20164/6/2016 4/6/2016 4/6/2016 4/6/2016 4/7/2016 4/7/2016 4/7/2016



Loc ID

Sample ID
Sample Depth Interval (ft) 1

Parent Sample (SA) or Field Duplicate (DUP)
Sample Date
Inorganics (mg/kg)
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Copper 3,100 45,000 11,000 8
Lead 400 800 90 19.5
Zinc 23,000 110,000 930 81.4
Wet Chemistry - Solids
Percent Solids (percent) NLE NLE NLE -

Footnotes:

Bold chemical detection
[blank] = detect, i.e. detected chemical result value.

ND = Not detected.
NLE = No limit established.

1) Soil samples were collected from three intervals (0-0.5 ft bgs, 1.25-1.75 ft bgs, 2.5-3.0 ft bgs) in each boring.  Where asphalt pavement 
was present, the samples were collected at the equivalent intervals beginning just beneath the asphalt and asphalt base material.

NJ Residential 
Direct Contact 

SRS 2

(mg/kg)

NJ Non-
Residential 

Direct Contact 
SRS 3

(mg/kg)

NJ Impact to 
GW Soil 

Screening 
Level 4

(mg/kg)

Weston 1995 
Background 
(Main Post) 

(mg/kg)

TABLE 1
SOIL SAMPLING RESULTS - COMPARISON TO NJDEP SOIL REMEDIATION STANDARDS

PARCEL 38
FORT MONMOUTH, NEW JERSEY

Shaded cells = concentration exceeds NJDEP RDCSRS and/or NRDCSRS
Shaded cells = concentration exceeds NJDEP Impact to GW SSL
Shaded cells = concentration exceeds Weston 1995 Background (Main Post)

3) The NJ Non-Residential Direct Contact Soil Remediation Standard refers to the NJDEP's May 7, 2012 Remediation Standards.
   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

4) The NJ Impact to GW Soil Screening Level criteria refers to the Development of Site Specific Impact to Ground Water Soil 
Remediation Standards - Nov 2013 revised
   http://www.nj.gov/dep/srp/guidance/rs/partition_equation.pdf

< = analyte not detected above method detection limit (MDL)

2) The NJ Residential Direct Contact Soil Remediation Standard refers to the NJDEP's May 7, 2012 Remediation Standards
   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

J = estimated detected value due to a concentration below the reporting limit or due to discrepancies in meeting certain analyte-specific 
quality control.

SA SA SA DUP SA SA SA SA SA SA

2.6 J 1.3 J 0.731 J 0.895 J 2.3 J 2.8 J < 3.5 UJ 0.446 J 2.6 J 3.1 J
15 7.5 2.5 J 5.4 J 9.3 12.2 12.7 J 2.7 8.3 15.8
2.4 J 3.4 0.806 J 0.927 J 7.6 1.8 J 2 J 71.5 2.8 2.7
5.8 J 10 4 J 3.1 J 23.9 5.7 J 18.1 J 45.1 6.7 6.8

40.1 13.1 9 10.3 41 35.3 19.3 J 20.1 40.9 40.2

77.5 75.8 85.6 85.3 84.6 86 84.1 94.3 84.9 85.7

PAR-38-SB-08 PAR-38-SB-09PAR-38-SB-07

PAR-38-SB-07-1-1.5 PAR-38-SB-07-2.25-2.75 PAR-38-SB-07-4-4.5 PAR-38-SB-107-4-4.5 PAR-38-SB-08-0.5-1 PAR-38-SB-08-1.75-2.25 PAR-38-SB-08-3.5-4 PAR-38-SB-09-0.5-1 PAR-38-SB-09-1.75-2.25 PAR-38-SB-09-3-3.5
4-4.5 4-4.5 0.5-1 1.75-2.25 3.5-4 0.5-11-1.5 2.25-2.75 1.75-2.25 3-3.5

4/7/2016 4/7/2016 4/7/2016 4/7/2016 4/7/2016 4/7/2016 4/7/20164/7/2016 4/7/2016 4/7/2016



Loc ID

Sample ID
Sample Depth Interval (ft) 1

Parent Sample (SA) or Field Duplicate (DUP)
Sample Date
Inorganics (mg/kg)
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Copper 3,100 45,000 11,000 8
Lead 400 800 90 19.5
Zinc 23,000 110,000 930 81.4
Wet Chemistry - Solids
Percent Solids (percent) NLE NLE NLE -

Footnotes:

Bold chemical detection
[blank] = detect, i.e. detected chemical result value.

ND = Not detected.
NLE = No limit established.

1) Soil samples were collected from three intervals (0-0.5 ft bgs, 1.25-1.75 ft bgs, 2.5-3.0 ft bgs) in each boring.  Where asphalt pavement 
was present, the samples were collected at the equivalent intervals beginning just beneath the asphalt and asphalt base material.

NJ Residential 
Direct Contact 

SRS 2

(mg/kg)

NJ Non-
Residential 

Direct Contact 
SRS 3

(mg/kg)

NJ Impact to 
GW Soil 

Screening 
Level 4

(mg/kg)

Weston 1995 
Background 
(Main Post) 

(mg/kg)

TABLE 1
SOIL SAMPLING RESULTS - COMPARISON TO NJDEP SOIL REMEDIATION STANDARDS

PARCEL 38
FORT MONMOUTH, NEW JERSEY

Shaded cells = concentration exceeds NJDEP RDCSRS and/or NRDCSRS
Shaded cells = concentration exceeds NJDEP Impact to GW SSL
Shaded cells = concentration exceeds Weston 1995 Background (Main Post)

3) The NJ Non-Residential Direct Contact Soil Remediation Standard refers to the NJDEP's May 7, 2012 Remediation Standards.
   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

4) The NJ Impact to GW Soil Screening Level criteria refers to the Development of Site Specific Impact to Ground Water Soil 
Remediation Standards - Nov 2013 revised
   http://www.nj.gov/dep/srp/guidance/rs/partition_equation.pdf

< = analyte not detected above method detection limit (MDL)

2) The NJ Residential Direct Contact Soil Remediation Standard refers to the NJDEP's May 7, 2012 Remediation Standards
   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

J = estimated detected value due to a concentration below the reporting limit or due to discrepancies in meeting certain analyte-specific 
quality control.

SA SA SA

1.1 J 0.812 J 2.3 J 1.7 J 3 J 2.8 J 3.5 J 3 J 2.8 J
8.8 7.5 6.5 8.5 9.7 3.1 13 18.9 12.4
5.6 3.6 3.6 34.1 5.9 5.4 2.5 4.3 5.7
25 6.9 5.9 J 43.4 4.2 J 4.6 J 5.5 J 7.8 7
43 10.9 21.9 67.9 19.1 29.3 36.8 26.4 18

85.3 85.4 77.8 85.9 82 86 86 82.2 80.8

PAR-38-SB-10 PAR-38-SB-11 PAR-38-SB-12

PAR-38-SB-10-0-0.5 PAR-38-SB-10-1.2-1.75 PAR-38-SB-10-2.5-3 PAR-38-SB-11-0.5-1 PAR-38-SB-11-1.75-2.25 PAR-38-SB-11-3-3.5 PAR-38-SB-12-0.5-1 PAR-38-SB-12-1.75-2.25 PAR-38-SB-12-3-3.5
0.5-1 1.75-2.25 3-3.50-0.5 1.25-1.75 2.5-3 0.5-1 1.75-2.25 3-3.5

4/7/2016
SASA SA SASASA

4/7/2016 4/7/2016 4/7/2016 4/7/2016 4/7/2016 4/7/20164/7/2016 4/7/2016



Loc ID

Sample ID
Sample Depth Interval (ft) 1

Parent Sample (SA) or Field Duplicate (DUP)
Sample Date
Inorganics (mg/kg)
Antimony 31 450 6 ND
Arsenic 19 19 19 22.9
Copper 3,100 45,000 11,000 8
Lead 400 800 90 19.5
Zinc 23,000 110,000 930 81.4
Wet Chemistry - Solids
Percent Solids (percent) NLE NLE NLE -

Footnotes:

Bold chemical detection
[blank] = detect, i.e. detected chemical result value.

ND = Not detected.
NLE = No limit established.

1) Soil samples were collected from three intervals (0-0.5 ft bgs, 1.25-1.75 ft bgs, 2.5-3.0 ft bgs) in each boring.  Where asphalt pavement 
was present, the samples were collected at the equivalent intervals beginning just beneath the asphalt and asphalt base material.

NJ Residential 
Direct Contact 

SRS 2

(mg/kg)

NJ Non-
Residential 

Direct Contact 
SRS 3

(mg/kg)

NJ Impact to 
GW Soil 

Screening 
Level 4

(mg/kg)

Weston 1995 
Background 
(Main Post) 

(mg/kg)

TABLE 1
SOIL SAMPLING RESULTS - COMPARISON TO NJDEP SOIL REMEDIATION STANDARDS

PARCEL 38
FORT MONMOUTH, NEW JERSEY

Shaded cells = concentration exceeds NJDEP RDCSRS and/or NRDCSRS
Shaded cells = concentration exceeds NJDEP Impact to GW SSL
Shaded cells = concentration exceeds Weston 1995 Background (Main Post)

3) The NJ Non-Residential Direct Contact Soil Remediation Standard refers to the NJDEP's May 7, 2012 Remediation Standards.
   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

4) The NJ Impact to GW Soil Screening Level criteria refers to the Development of Site Specific Impact to Ground Water Soil 
Remediation Standards - Nov 2013 revised
   http://www.nj.gov/dep/srp/guidance/rs/partition_equation.pdf

< = analyte not detected above method detection limit (MDL)

2) The NJ Residential Direct Contact Soil Remediation Standard refers to the NJDEP's May 7, 2012 Remediation Standards
   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

J = estimated detected value due to a concentration below the reporting limit or due to discrepancies in meeting certain analyte-specific 
quality control.

SA SA SA SA SA SA SA

0.311 J 0.414 J < 3.7 < 3.8 0.547 J 0.211 J 0.298 J 0.272 J 0.244 J
8 5.4 2.8 7.8 7.3 3.6 6.6 7.3 8.1

6.8 6 6.3 2.6 3.3 4.5 4.7 6.7 7.8
38.1 5.2 J 12.9 6.4 4.5 J 10.8 3.3 J 6.4 4.4 J
38.7 21 16.3 20.4 23.6 16.6 22.1 21.8 23.3

70.7 82.8 81.1 79.1 81.9 85.3 79.8 82.1 82

PAR-38-SB-14 PAR-38-SB-15PAR-38-SB-13

PAR-38-SB-14-0-0.5 PAR-38-SB-14-1.25-1.75 PAR-38-SB-14-2.5-3 PAR-38-SB-15-0.5-1 PAR-38-SB-15-1.25-1.75 PAR-38-SB-15-3-3.5PAR-38-SB-13-0-0.5 PAR-38-SB-13-1.25-175 PAR-38-SB-13-2.5-3
0-0.5 1.25-1.75 3-3.51.25-175 2.5-3 0-0.5 1.25-1.75 2.5-3 0.5-1

4/7/2016 4/7/2016 4/7/2016 4/7/20164/7/2016 4/7/2016 4/7/2016 4/7/2016 4/7/2016
SASA



Site/Well ID Installation 
Date Well Permit # Y Coord. 

(North)
X Coord. 

(East)
Depth

 (ft. bgs)

Casing 
Length

 (ft)

Screen 
Length

 (ft)

TOC 
Elevation

 (ft)

Gauge 
Time

PID Reading
(ppm)

Gauged Depth to 
Water 

(ft. TOC)

Gauged Depth to 
Bottom

(ft. TOC)

Calculated 
Groundwater 

Elevation
 (ft)

Well 
Sampled this 

Event

Shallow Monitoring Wells

PAR-38-MW-01 4/8/2016 E201602891 539053.00 615944.00 21.0 10.4 10.0 22.07 9:15 0.0 12.71 20.36 9.36 Yes

PAR-38-MW-02 4/8/2016 E201602892 538975.00 615991.00 20.0 13.1 10.0 27.52 9:12 0.0 18.07 23.14 9.45 Yes

PAR-38-MW-03 4/8/2016 E201602893 538814.00 615929.00 17.0 14.4 10.0 28.66 9:06 0.0 18.45 24.40 10.21 Yes

PAR-38-MW-01 4/8/2016 E201602894 538978.00 615928.00 19.5 12.7 10.0 25.30 9:14 0.0 15.69 22.73 9.61 Yes

Notes:
1) ft = feet
2) DTW = depth to water (measured from the top of well casing)
3) DTB = depth to bottom of well (measured from the top of well casing)
4) bgs = below ground surface
5) ppm = parts per million (of VOCs)
6) TOC = Top of Casing
7) Elevation = feet above mean sea level
8) N/A = information not available
9) LFPS = Low-Flow Purging and Sampling

Table 2
Groundwater Gauging Data and Elevations (May 23, 2016) and LFPS Sampling Summary

Parcel 38
Environmental Conditions of Property Phase II SI Report

Fort Monmouth, New Jersey



Loc ID
Sample ID
Sample Depth Interval (FT)
Sample Date
Filtered?
Inorganics (mg/L)
Antimony 2 0.006 0.0207 < 0.01 < 0.0066 < 0.01 < 0.0066
Arsenic 0.003 0.0893 0.0045 J 0.0097 J 0.0023 J 0.0037 J
Copper 1.3 0.0656 < 0.0036 < 0.0033 0.0051 J 0.0081 J
Lead 0.005 0.0227 < 0.0022 0.002 J < 0.0022 0.002 J
Zinc 2 0.233 0.12 0.13 0.07 0.076

Footnotes:

Bold chemical detection
[blank] = detect, i.e. detected chemical result value.

Shaded cells = concentration exceeds Weston 1995 Background (Main Post)

   1)   NJDEP Ground Water Quality Criteria 
(http://www.state.nj.us/dep/wms/bwqsa/docs/njac79C.pdf).  NJDEP Interim 
Specific GWQC values are presented for the NJ GWQS  where there is not a 
Specific Ground Water Quality Criteria.  A full list of compounds is available at 
(http://www.nj.gov/dep/wms/bwqsa/gwqs_interim_criteria_table.htm).

Chemical result qualifiers are assigned by the laboratory and are evaluated and 
modified (if necessary) during the data validation.

J = estimated detected value due to a concentration below the reporting limit or 
due to discrepancies in meeting certain analyte-specific quality control.

Shaded cells = concentration exceeds NJ Ground Water Quality Criteria - 
Adopted July 22, 2010

Total

2) ALS was unable to reanalyze antimony using Method 6020 to achieve lower 
detection limits because of QC failures with Method 6020.  The Method 6010 
analysis, which provides for the higher detection limit and exceeds the standard, 
did not have QC reporting failures at the lab.

5/23/2016 5/23/2016 5/23/2016 5/23/2016
Dissolved Total Dissolved

16.5-16.5 20.6-20.6 20.6-20.6

TABLE 3
 GROUNDWATER SAMPLING RESULTS - 

COMPARISON TO NJDEP GROUND WATER QUALITY 
STANDARDS
PARCEL 38

FORT MONMOUTH, NEW JERSEY

NJ Ground 
Water Quality 

Criteria 1

(mg/L)

Weston 1995 
Background 
(Main Post) 

(mg/L)

PAR-38-GW-MW01 PAR-38-GW-MW02
PAR-38-GW-MW01-16.5 PAR-38-GW-MW01-16.5 DISSOLVED PAR-38-GW-MW02-20.6 PAR-38-GW-MW02-20.6 DISSOLVED

16.5-16.5



Loc ID
Sample ID
Sample Depth Interval (FT)
Sample Date
Filtered?
Inorganics (mg/L)
Antimony 2 0.006 0.0207
Arsenic 0.003 0.0893
Copper 1.3 0.0656
Lead 0.005 0.0227
Zinc 2 0.233

Footnotes:

Bold chemical detection
[blank] = detect, i.e. detected chemical result value.

Shaded cells = concentration exceeds Weston 1995 Background (Main Post)

   1)   NJDEP Ground Water Quality Criteria 
(http://www.state.nj.us/dep/wms/bwqsa/docs/njac79C.pdf).  NJDEP Interim 
Specific GWQC values are presented for the NJ GWQS  where there is not a 
Specific Ground Water Quality Criteria.  A full list of compounds is available at 
(http://www.nj.gov/dep/wms/bwqsa/gwqs_interim_criteria_table.htm).

Chemical result qualifiers are assigned by the laboratory and are evaluated and 
modified (if necessary) during the data validation.

J = estimated detected value due to a concentration below the reporting limit or 
due to discrepancies in meeting certain analyte-specific quality control.

Shaded cells = concentration exceeds NJ Ground Water Quality Criteria - 
Adopted July 22, 2010

2) ALS was unable to reanalyze antimony using Method 6020 to achieve lower 
detection limits because of QC failures with Method 6020.  The Method 6010 
analysis, which provides for the higher detection limit and exceeds the standard, 
did not have QC reporting failures at the lab.

TABLE 3
 GROUNDWATER SAMPLING RESULTS - 

COMPARISON TO NJDEP GROUND WATER QUALITY 
STANDARDS
PARCEL 38

FORT MONMOUTH, NEW JERSEY

NJ Ground 
Water Quality 

Criteria 1

(mg/L)

Weston 1995 
Background 
(Main Post) 

(mg/L)

< 0.01 < 0.0066 < 0.01 < 0.0066
< 0.001 < 0.0026 0.002 J 0.003 J

< 0.0036 0.004 J < 0.0036 0.0036 J
0.0022 J 0.0025 J < 0.0022 0.0024 J

0.13 0.15 0.51 0.54

Dissolved Total Dissolved

19.2-19.2 19.2-19.2
5/23/2016 5/23/2016 5/23/2016 5/23/2016

Total

21.4-21.4 21.4-21.4

PAR-38-GW-MW04PAR-38-GW-MW03
PAR-38-GW-MW03-21.4 PAR-38-GW-MW03-21.4 DISSOLVED PAR-38-GW-MW04-19.2 PAR-38-GW-MW04-19.2 DISSOLVED



 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
ATTACHMENT A 

Previous Parcel 38 Correspondence 
 

1. NJDEP letter to the Army dated October 28, 2008, re: Draft Site Inspection Report, Fort 
Monmouth, NJ 

2. NJDEP letter to the Army dated July 10, 2012, re: March 2012 Army Response to 
NJDEP Correspondence Letter Dated October 28, 2008, Fort Monmouth, NJ, 
PI G000000032 

3. NJDEP letter to the Army dated December 30, 2015, re: Revisions 1 – Final 
Environmental Condition of Property Supplemental Phase II Site Inspection Work Plan 
Addendum for Parcels 28, 38, 39, 49, 57, 61 and 69 dated November 2015, Fort 
Monmouth, Oceanport, Monmouth County, PI G000000032 

 



















































 
 
 
 
 
 
 
 
 
 
 
 
 

 
ATTACHMENT B 

1941 Layout of Former Outdoor Pistol Range (1940 – 1955), Malcolm 
Pirnie, 2006



Source: Malcom Pirnie, Inc. 2006 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ATTACHMENT C 

2016 Soil Boring and Monitoring Well Logs 













































 
 
 
 
 
 
 
 
 
 
 
 
 

 
ATTACHMENT D 

2016 Monitoring Well Forms 



































 
 
 
 
 
 
 
 
 
 
 
 
 

 
ATTACHMENT E 

Low Flow Purge and Sampling Records 
 



















 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
ATTACHMENT F 

Section 3.7 Parcel 38 – Former Outdoor Pistol Range (1940 – 1955) of 
Final Site Investigation Report (U.S. Army BRAC, 2008)  

 



Final Site Investigation Report – Fort Monmouth – July 2008 
   
 

   
July 2008  3-122 

3.7 Parcel 38 – Former Outdoor Pistol Range (1940 - 
1955) 

3.7.1 Site Description 
Parcel 38 is located in the northwestern portion of the MP, directly west of Bldg 200.  
The former Outdoor Firing Range was used from approximately 1940 through 1955.  
The small arms firing that occurred at the former Pistol Range (1935-1940 Pistol Range) 
directly west of Bldg 292 was relocated to this location around 1940 when the STP was 
constructed on the old range location.  Range structures and the backstop berm at the 
former Outdoor Firing Range (1940-1955) have been removed/demolished.  Munitions 
associated with the former Outdoor Firing Range are assumed to be small arms 
ammunition only; therefore, no MEC and limited MC are anticipated.  The primary MC 
associated with small arms ranges is lead.  Additional information pertaining to this 
parcel can be found in Section 4.3.4, Section 5.2.1.2, Section 5.2.2, and Section 5.10 of 
the Phase I ECP (1). 

3.7.2 Previous Investigations 
This site was originally included in the IRP as FTMM-21.  Evidence of the former 
Outdoor Firing Range was uncovered during preparation of a preliminary assessment 
report.  Because the location of the former range has been developed for over 40 years, 
the IRP recommendation was for NFA.  This determination was approved by the 
NJDEP.  An HRR was subsequently conducted at FTMM under the MMRP.  Based on 
information discovered during the HRR, the correct location of the pistol Range was 
identified.  Because the correct location is a manicured lawn adjacent to Bldg 1220, 
which may not have been heavily re-worked, the recommendation in the HRR was for 
further evaluation. 

3.7.3 Site Investigation Sampling 
The findings of the HRR (29) were reviewed to determine the location of the former 
berm and to establish a soil sampling grid.  In order to evaluate the potential impact 
from previous pistol range operations in the area of the former berm, the following soil 
sampling was conducted at the former Outdoor Firing Range (29).  

Surface Soil Investigation 

Surface soil samples were collected in December 2007 in Parcel 38.  A total of 25 
surface soil samples (including one duplicate sample) were collected from 24 distinct 
hand augered borings located in the area of the former berm (Figure 3.7-1).  Samples 
were taken in order to determine if any contamination exists from previous pistol range 
operations.  Surface soil samples for non-VO analysis were collected from the 0- to 6-
inch interval bgs.  No visual or olfactory evidence of impacted soil was noted. 
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Table 3.7-1 presents a summary of all field activities, and all sample locations are 
provided on Figure 3.7-1.  A summary of sampling activities, including sample IDs, 
collection dates, and analytical parameters, is provided in Table 3.7-2. 

Table 3.7-1 
Parcel 38 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

38SS-A1 
through 
38SS-C8 
(25 samples – 
includes 1 
duplicate 
sample) 

Surface soil Soil samples were collected from the 0- to 6-inch bgs 
interval (below topsoil) from a sample grid (conducted on 
15-ft centers) to investigate the former pistol range berm. 

TAL 
Metals 

 

3.7.4 Site Investigation Results 
Surface Soil Investigation Results 

Surface soil samples were analyzed for TAL metals. 

As shown in Table 3.7-3, a total of 18 metals were detected at Parcel 38; however, no 
metals were detected at concentrations above the NJDEP NRDCSCC or RDCSCC.   
No COCs were identified in soil at Parcel 38. 

3.7.5 Summary and Conclusions 
No constituents were identified above applicable NJDEP criteria.  NFA is recommended 
for Parcel 38. 



Media Type Field Sample #
Sample 

Date
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COMMENTS/VARIANCES

SOIL HAND AUGER P38-SS1-A 12/21/07 9:00 0.0 0.5 X
SOIL HAND AUGER P38-SS2-A 12/21/07 9:10 0.0 0.5 X
SOIL HAND AUGER P38-SS3-A 12/21/07 9:20 0.0 0.5 X
SOIL HAND AUGER P38-SS4-A 12/21/07 9:30 0.0 0.5 X
SOIL HAND AUGER P38-SS5-A 12/21/07 9:40 0.0 0.5 X
SOIL HAND AUGER P38-SS6-A 12/21/07 9:50 0.0 0.5 X
SOIL HAND AUGER P38-SS7-A 12/21/07 10:00 0.0 0.5 X
SOIL HAND AUGER P38-SS8-A 12/21/07 10:10 0.0 0.5 X
SOIL HAND AUGER P38-SS1-B 12/21/07 10:20 0.0 0.5 X
SOIL HAND AUGER P38-SS2-B 12/21/07 10:30 0.0 0.5 X
SOIL HAND AUGER P38-SS3-B 12/21/07 10:40 0.0 0.5 X
SOIL HAND AUGER P38-SS4-B 12/21/07 10:50 0.0 0.5 X
SOIL HAND AUGER P38-SS4-B DUPLICATE 12/21/07 10:50 0.0 0.5 X
SOIL HAND AUGER P38-SS5-B 12/21/07 11:00 0.0 0.5 X
SOIL HAND AUGER P38-SS6-B 12/21/07 11:10 0.0 0.5 X
SOIL HAND AUGER P38-SS7-B 12/21/07 11:20 0.0 0.5 X
SOIL HAND AUGER P38-SS8-B 12/21/07 11:30 0.0 0.5 X
SOIL HAND AUGER P38-SS1-C 12/21/07 11:40 0.0 0.5 X
SOIL HAND AUGER P38-SS2-C 12/21/07 11:50 0.0 0.5 X
SOIL HAND AUGER P38-SS3-C 12/21/07 12:00 0.0 0.5 X
SOIL HAND AUGER P38-SS4-C 12/21/07 12:10 0.0 0.5 X
SOIL HAND AUGER P38-SS5-C 12/21/07 12:20 0.0 0.5 X
SOIL HAND AUGER P38-SS6-C 12/21/07 12:30 0.0 0.5 X
SOIL HAND AUGER P38-SS7-C 12/21/07 12:40 0.0 0.5 X
SOIL HAND AUGER P38-SS8-C 12/21/07 12:50 0.0 0.5 X

BLANK FIELD FIELD BLANK 12/21/07 13:00 -- -- X
X = Sample analyzed for the indicated analytical parameter suite

Table 3.7-2
Parcel 38 Sample and Analytical Summary
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Sample ID: P38SS-A1 P38SS-A2 P38SS-A3 P38SS-A4 P38SS-A5 P38SS-A6 P38SS-A7 P38SS-A8 P38SS-B1 P38SS-B2 P38SS-B3 P38SS-B4 P38SS-B4 DUP
7055601 7055602 7055603 7055604 7055605 7055606 7055607 7055608 7055609 7055610 7055611 7055612 7055625

Date Sampled: 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007
Depth (ft. bgs): 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5

Chemical                               NRDCSCC2 IGWSCC3 Result Result Result Result Result Result Result Result Result Result Result Result Result

Metals

Aluminum NLE NLE 13100 B 14800 B 14900 B 16300 B 12800 B 13500 B 12400 B 14300 B 19700 B 17900 B 15100 B 15800 B 16700 B
Arsenic 20 NLE 10.0 11.2 9.05 10.8 9.25 12.6 13.0 13.0 15.1 16.0 11.9 9.52 11.8
Barium 47,000 NLE 44.6 B 62.6 B 42.5 B 46.0 B 31.6 B 28.5 B 34.3 B 25.9 B 79.6 B 67.7 B 35.9 B 40.7 B 40.4 B
Beryllium 140 NLE 0.936 1.17 1.77 1.84 1.47 1.30 1.31 1.34 1.75 1.73 2.00 1.92 2.15
Cadmium 100 NLE 0.192 0.220 0.112 0.322 0.120 0.168 0.131 0.169 0.543 0.461 0.367 0.384 0.766
Calcium NLE NLE 417 B 602 B 1410 B 805 B 979 B 740 B 742 B 771 B 925 B 668 B 599 B 779 B 873 B
Chromium (Total) NLE NLE 80.8 102 141 151 124 108 103 117 175 157 160 154 171 B
Cobalt NLE NLE 0.525 1.03 1.24 1.76 1.40 1.58 1.69 1.35 1.83 1.19 1.29 1.32 1.71
Copper 45,000 NLE 18.2 B 23.5 B 13.2 B 12.3 B 9.78 B 8.55 B 12.2 B 12.0 B 34.0 B 23.8 B 11.6 B 12.4 B 13.2 B
Iron NLE NLE 31000 38000 52700 E 56500 E 46300 E 43300 E 41400 44200 63200 E 59900 E 64200 E 58200 E 62200 E
Lead 800 NLE 76.3 104 36.2 35.3 26.0 13.0 15.8 23.3 176 96.5 24.9 75.2 104
Magnesium NLE NLE 3380 4210 6590 6810 5390 4650 4260 4860 6860 6450 7090 7140 7780 B
Manganese NLE NLE 70.7 B 87.5 B 51.2 B 66.2 B 62.8 B 67.8 B 78.7 B 79.6 B 66.1 B 69.1 B 47.1 B 64.0 B 66.9 B
Mercury 270 NLE 0.32 0.62 0.116 U 0.115 U 0.114 U 0.103 U 0.113 U 0.109 U 0.137 U 0.110 U 0.101 U 0.121 U 0.104 U
Nickel (Soluble Salts) 2,400 NLE 11.4 14.8 12.1 10.7 8.67 8.57 8.56 8.17 62.4 22.7 9.97 10.7 12.4
Potassium NLE NLE 6170 B 7580 B 14000 B 14200 B 11500 B 9430 B 8420 B 9730 B 13100 B 12600 B 15600 B 15500 B 17200 B
Vanadium 7,100 NLE 102 129 100 98.0 77.5 71.5 69.3 73.8 715 273 109 95.9 107
Zinc 1,500 NLE 73.2 B 98.1 B 106 B 88.0 B 68.2 B 55.1 B 67.2 B 56.2 B 95.2 B 86.3 B 76.5 B 85.9 B 98.4 B
1  NJDEP Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999. Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008.
2  NJDEP Non-Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999.  Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008.
3  NJDEP Impact to Groundwater Soil Cleanup Criteria per NJAC 7:26D, 1999.

DUP = Duplicate Sample.

ft. bgs = Feet below ground surface.

B = The compound was found in the associated method blank as well as in the sample.

D = Sample was diluted.

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

J = Mass spec and retention time data indicate the presence of a compound however the result is less than the MDL but greater than zero.

U = The compound was analyzed for but not detected.

NT = Not tested.

NLE = No limit established.

mg/kg = milligram per kilogram.

Bold = Analyte was detected.

Analytical Results

Shaded = Concentration exceeds level of concern. 
(Surface soil compared to NRDCSCC.  Subsurface soil compared to IGWSCC when available, otherwise compared to NRDCSCC).

Table 3.7-3
Fort Monmouth Phase II Site Investigation, Parcel 38

Summary of Analytical Parameters Detected in Soil (mg/kg)
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Sample ID: P38SS-B5 P38SS-B6 P38SS-B7 P38SS-B8 P38SS-C1 P38SS-C2 P38SS-C3 P38SS-C4 P38SS-C5 P38SS-C6 P38SS-C7 P38SS-C8
7055613 7055614 7055615 7055616 7055617 7055618 7055619 7055620 7055621 7055622 7055623 7055624

Date Sampled: 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007 12/21/2007
Depth (ft. bgs): 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5

Chemical                               NRDCSCC2 IGWSCC3 Result Result Result Result Result Result Result Result Result Result Result Result

Metals

Aluminum NLE NLE 13200 B 14800 B 15300 B 14200 B 10800 B 15000 B 15700 B 13100 B 9750 B 11600 B 13900 B 12700 B
Arsenic 20 NLE 10.2 11.0 11.3 12.9 8.65 9.75 9.70 9.53 9.65 8.61 11.9 12.2
Barium 47,000 NLE 32.7 B 42.5 B 52.9 B 46.9 B 42.6 B 36.1 B 48.3 B 35.5 B 24.6 B 42.2 B 30.9 B 31.9 B
Beryllium 140 NLE 1.07 1.18 1.19 1.14 1.45 1.96 2.04 1.65 0.895 0.988 1.35 1.23
Cadmium 100 NLE 0.131 0.141 0.299 0.291 0.524 0.417 0.620 0.479 0.299 0.551 0.410 0.583
Calcium NLE NLE 954 B 868 B 1090 B 1030 B 1620 B 422 B 829 B 764 B 899 B 1250 B 950 B 1010 B
Chromium NLE NLE 93.7 98.9 91.2 90.8 113 B 159 B 161 B 127 B 75.6 B 72.3 B 112 B 98.3 B
Cobalt NLE NLE 1.10 1.16 0.507 1.26 1.76 1.54 1.55 1.43 1.47 1.21 1.71 1.64
Copper 45,000 NLE 11.2 B 9.55 B 14.6 B 13.5 B 15.5 B 11.4 B 14.6 B 13.5 B 9.30 B 19.0 B 11.3 B 10.7 B
Iron NLE NLE 35700 38300 36500 36500 41500 57400 E 58100 E 49200 E 28200 29900 41900 37500
Lead 800 NLE 16.7 16.3 37.3 18.4 57.4 21.8 39.9 42.7 25.0 64.9 21.5 19.0
Magnesium NLE NLE 3880 4060 4050 3750 5110 B 6950 B 7340 B 6000 B 3050 B 3310 B 4780 B 4240 B
Manganese NLE NLE 79.0 B 87.2 B 128 B 85.4 B 63.0 B 49.1 B 59.1 B 58.0 B 64.4 B 114 B 77.4 B 73.5 B
Mercury 270 NLE 0.106 U 0.105 U 0.106 U 0.103 U 0.109 U 0.108 U 0.112 U 0.112 U 0.112 U 0.118 U 0.102 U 0.108 U
Nickel 2,400 NLE 8.53 8.66 9.47 11.6 16.8 9.33 13.5 10.8 7.67 8.62 9.54 9.22
Potassium NLE NLE 7980 B 8870 B 8280 B 8150 B 10600 B 15100 B 16000 B 13000 B 5980 B 6470 B 9910 B 8730 B
Vanadium 7,100 NLE 67.2 69.3 68.0 71.2 132 96.0 118 106 56.9 53.1 81.4 69.0
Zinc 1,500 NLE 57.9 B 52.6 B 76.7 B 63.0 B 91.6 B 80.5 B 103 B 75.1 B 51.3 B 93.1 B 68.7 B 72.4 B
1  NJDEP Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999. Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008.
2  NJDEP Non-Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999.  Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008.
3  NJDEP Impact to Groundwater Soil Cleanup Criteria per NJAC 7:26D, 1999.

DUP = Duplicate Sample.

ft. bgs = Feet below ground surface.

B = The compound was found in the associated method blank as well as in the sample.

D = Sample was diluted.

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

J = Mass spec and retention time data indicate the presence of a compound however the result is less than the MDL but greater than zero.

U = The compound was analyzed for but not detected.

NT = Not tested.

NLE = No limit established.

mg/kg = milligram per kilogram.

Bold = Analyte was detected.

Analytical Results

Shaded = Concentration exceeds level of concern. 
(Surface soil compared to NRDCSCC.  Subsurface soil compared to IGWSCC when available, otherwise compared to NRDCSCC).

Table 3.7-3
Fort Monmouth Phase II Site Investigation, Parcel 38

Summary of Analytical Parameters Detected in Soil (mg/kg)
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BRAC PARCEL LABEL DEFINITIONS
8(2)PS

CONTAMINATION
DESCRIPTION

HS - Hazardous Substance Storage
HR - Hazardous Substance Release
PS - Petroleum Storage
PR - Petroleum Release
(P) - Possible Release or Disposal 

CATEGORY NUMBER

PARCEL NUMBER

LEGEND
Surface Soil Sample Location

Former Pistol Range

Water Body
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