
 

23 February 2018 

 

 

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 Unrestricted Use, No Further Action Approval 

Site Investigation Report for Parcel 105 (Former Pistol Range)  

Fort Monmouth, Monmouth County, Oceanport, New Jersey 

 PI G000000032 

 

Dear Mr. Joshi: 

The Fort Monmouth (FTMM) Team has prepared this Site Investigation (SI) Report to summarize 

recent sampling at Parcel 105 (Former Pistol Range; Figure 1) and to request an Unrestricted Use, No 

Further Action (NFA) determination for Parcel 105. 

Parcel 105 Background 

Attachment A includes excerpts of a key historical report and other background information for Parcel 

105 referred to as the Former Pistol Range (1935-1940 Pistol Range) in Reference 1. The Former Pistol 

Range as first identified on a 1935 map encompassed 0.42 acres, and consisted of a firing line and 

target berm, with firing occurring from east to west.  The former Pistol Range was closed in 1940 to 

allow construction of the Sanitary Treatment Plant (also referred to as AOC-3 in Reference 1), which 

was built in 1941, closed in 1971, and demolished in 1983.  The area is currently flat and grass covered. 

The berm was depicted on a 1935 map; however, it was not on a 1941 map that shows the Sanitary 

Treatment Plant; therefore, it is assumed that the berm was removed prior to the construction of the 

Sanitary Treatment Plant. No structures associated with the Former Pistol Range currently exist on-

site.  Attachment A also includes historical aerial photographs showing the redevelopment of the area 

of the Former Pistol Range. 

The New Jersey Department of Environmental Protection (NJDEP) concurred with the Army’s 

recommendation that no further action was needed for AOC-3 (Reference 2, provided in Attachment 

A). However, the berm area of the Former Pistol Range was not investigated.  As described in 

Reference 3, further investigation of lead impacts were warranted at Parcel 105.  Various historical 

documents indicate that small arms, using bullets comprised mainly of lead, were used at Fort 

Monmouth including the Parcel 105 Former Pistol Range (Reference 1). The August 2016 Final 

Finding of Suitability to Transfer (FOST), Phase 2 Parcels for Fort Monmouth identified Parcel 105 

as a carve out area requiring additional information to fully characterize the site.  Soil contamination 

associated with pistol range activities, if present, would most likely be in the backstop berm. 
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Figures: 

Figure 1 Parcel 105 Site Location 

Figure 2 Parcel 105 Site Layout, Sampling Locations, and Results 

 

Tables: 

Table 1 –2017 Parcel 105 Soil Sampling Results – Comparison to NJDEP Soil Remediation 

Standards 

 

Attachments: 

A. Key Historical Report and Background Information 

B. Field Notes 

C. Soil Boring Logs 
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FIGURES 

Figure 1 – Parcel 105 Location  

Figure 2 – Parcel 105 Site Layout, Sampling Locations, and Results 
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PARCEL 105 SITE LOCATION
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FILE:
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SAMPLING LOCATIONS, AND RESULTS
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RR KF

FIGURE 2

PAR-105-NFA-FIG-02.mxd

PARSONS
401 Diamond Drive NW,

Huntsville AL 

Source: FTMM Supplied CAD; ESRI Data and Maps 2011; USGS NHD.

Analyte

NJDEP 

RDCSRS 

(mg/kg)

NJDEP 

NRDCSRS 

(mg/kg)

NJDEP 

IGW 

(mg/kg)

Lead, Total 400 800 90

Depth (ft bgs) 0-0.5 0-0.5 (dup) 1.25-1.75 2.5-3.0

Lead, Total 25 32.6 10.9 11.4

PAR-105-SB-01

Depth (ft bgs) 0-0.5 1.25-1.75 2.5-3.0

Lead, Total 16.6 8.9 7.6

PAR-105-SB-02

Depth (ft bgs) 0-0.5 1.25-1.75 2.5-3.0

Lead, Total 22.2 9.9 10.4

PAR-105-SB-03

Results shown in milligrams/kilograms (mg/kg)

NOTES:



 

 

TABLES 
Table 1 – 2017 Soil Sampling Results – Comparison to NJDEP Soil 

Remediation Standards 
  



Loc ID

Sample ID

Sample Date
Inorganics (mg/kg)
Lead 400 800 90 25 32.6 10.9 11.4 16.6 8.9 7.6 22.2 9.9 10.4

TABLE 1
 2017 SOIL SAMPLING RESULTS - COMPARISON TO NJDEP SOIL REMEDIATION STANDARDS

SITE PARCEL 105
FORT MONMOUTH, NEW JERSEY

11/10/201711/10/2017

PAR-105-SB-03

11/10/201711/10/2017

PAR-105-SB-02

11/10/201711/10/201711/10/201711/10/2017

PAR-105-SB-01

11/10/2017

PAR-105-SB-03-2.5-3.0

NJ 
Residential 

Direct 
Contact SRS

NJ Non-
Residential 

Direct 
Contact SRS

NJ Impact to 
GW Soil 

Screening 
Level

PAR-105-SB-01-2.5-3.0 PAR-105-SB-02-0-0.5 PAR-105-SB-02-1.25-1.75 PAR-105-SB-02-2.5-3.0 PAR-105-SB-03-0-0.5 PAR-105-SB-03-1.25-1.75PAR-105-SB-01-0-0.5 PAR-105-SB-101-0-0.5 PAR-105-SB-01-1.25-1.75

11/10/2017



Footnote:

####

###

###

###

###

   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

- 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

- Cell Shade values represent a result that is above both the NJ Residential, Non-Residential, AND NJ Impact to GW Soil Screening Level Direct Contact Soil 

Remediation Standard.

- Cell Shade values represent a result that is above both the NJ Residential and Non-Residential Direct Contact Soil Remediation Standard.

10) Criteria action level source document and web address.

- The NJ Residential Direct Contact Soil Remediation Standard refers to the NJDEP's Sept 18, 2017 Remediation Standards

   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

- The NJ Non-Residential Direct Contact Soil Remediation Standard refers to the NJDEP's Sept 18, 2017 Remediation Standards

8) Specific Chemical Classes (or Parameters) comments or notes regarding how data is displayed, compared to Action Levels, or represented in this table.

9) Chemical results greater than or equal to the action level (depending on criteria) are highlighted based on the Criteria that are present.

- Cell Shade values represent a result that is above the NJ Residential Direct Contact Soil Remediation Standard.

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

- Cell Shade values represent a result that is above the NJ Non-Residential Direct Contact Soil Remediation Standard.

- Cell Shade values represent a result that is above the NJ Impact to GW Soil Screening Level

U-ND = Analyte not detected in sample, but no detection or reporting limit provided.

J = estimated detected value due to a concetration below the reporting limit or due to discrepancies in meeting 

certain analyte-specific quality control.

E (or ER) = Estimated result.

D = Results from dilution of sample.

J-DL = Elevated sample detection limit due to difficult sample matrix.

JN = Tentatively identified compound, estimated concentration.

UJ=The compound was not detected: however, the results is estimated because of discrepancies in 

meeting certain analyte-specific QC criteria.

J+ = The result is an estimated quantity, but the result may be biased high.

J- = The result is an estimated quantity, but the result may be biased low.

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

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

B =Compound detected in the sample at a concentration less than or equal to 5 times (10 times for common lab 

contaminants) the blank concentration.

R = Rejected, data validation rejected the results.

U = non-detect, i.e. not detected at or above this value.

U-DL = Elevated sample detection limit due to difficult sample matrix.

1) All historical data collected prior to 2013 are reported as provided by others.

2) Number of Analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs have not been averaged.

3) NLE = no limit established.

4) ND = not detected in any background sample, no background concentration available.

5) Bold chemical dectection

6) SS = Site Specific action level, see "Specific Chemical Class (or Parameter)" footnote for details.



 

 

Attachment A 

1. Pistol Range (1935-1940) Excerpts from Historical Records Review 

2. 4 April 1996 NJDEP Letter 

3. 1935 Historical Drawing 

4. 1940 Aerial Photograph 

5. 1947 Aerial Photograph 

6. 2002 Aerial Photograph 
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Document 
Number 

Date Title Source General Environmental Munitions

FTMM025 
December 

1993 

Final Investigation 
of Suspected 
Hazardous Waste 
Site Fort 
Monmouth, New 
Jersey. 

Installation X X  

FTMM026 
December 

1995 

Final Site 
Investigation Fort 
Monmouth, New 
Jersey, Main Post 
and Charles Wood 
Areas. 

Installation X X  

FTMM027 
September 

2003 

Final U.S. Army 
Closed, 
Transferring and 
Transferred 
Range/Site 
Inventory for Fort 
Monmouth, NJ.  

AEC X X X 

FTMM028 July 2004 
Fort Monmouth 
2004 Installation 
Action Plan.  

Installation X X X 

 

 

4.3.1 Former Pistol Range (1935-1940 Pistol Range) (MP) 

 

The Former Pistol Range (1935-1940 Pistol Range) was first identified on a 1935 map and 

encompassed 0.42 acres at the MP (FTMM015).  The portion of the map depicting the Former 

Pistol Range and its berm is presented in Figure 4-15..  Historical documents indicate that small 

arms were on hand/inventoried at Fort Monmouth as early as 1925; however, historical mapping 

does not depict the presence of any small arms ranges until 1935 (FTMM013, FTMM014, and 

FTMM015).  
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Figure 4-15:  Former Pistol Range (1935-1940 Pistol Range) as 

identified in 1935 (FTMM015)  
 
 
In 1940, the Former Pistol Range (1935-1940 Pistol Range) was relocated to another site in 

preparation for the construction of the Sanitary Treatment Plant.  The Sanitary Treatment Plant 

was built in 1941, closed in 1975, and demolished in 1983 (FTMM017, FTMM005, and 

FTMM008).  Currently, the area is flat and grass covered.  Soil sampling for metals was 

performed for the Sanitary Treatment Plant area (IRP Site Area of Concern [AOC] 3) in the 

vicinity of the Former Pistol Range (1935-1940 Pistol Range) (i.e., within the firing fan 

boundaries) in 1995 (FTMM026).  Figure 4-16 depicts the Former Pistol Range (1935-1940 

Pistol Range) and the sampling locations of the activities conducted in 1995.  The green shading 

on Figure 4-16 indicates the boundaries of the Former Pistol Range (1935-1940 Pistol Range) 

and the firing fan area.  No further action (NFA) was recommended for the Sanitary Treatment 

Plant area (IRP Site AOC 3) (FTMM026).  No investigations of the Former Pistol Range (1935-

1940 Pistol Range), including sampling activities, have been conducted within the former berm 

area (FTMM026).  The berm was depicted on a 1935 map; however, the berm area was not 

depicted on the 1941 map that shows the Sanitary Treatment Plant.  Therefore, it is assumed that 

the berm was removed/demolished prior to the construction of the Sanitary Treatment Plant 
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FINAL HISTORICAL RECORDS REVIEW  JANUARY 2006 
FORT MONMOUTH, FORT MONMOUTH, NEW JERSEY  

(FTMM015 and FTMM017).  The primary MC of concern is lead.  Other associated MC less 

likely to be of concern may include:  antimony, arsenic, copper, magnesium, nickel, strontium, 

tin, zinc, and lead styphnate/lead azide.   

 

Former Pistol Range 
Soil Samples 

Backstop Berm 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4-16:  Soil sample locations on the Former Pistol Range (1935-1940 Pistol Range) (IRP 

Site AOC 3) (FTMM026)
 

The surface danger zone (SDZ) is defined as the ground and airspace designated within the 

training complex (to include associated safety areas) for vertical and lateral containment of 

ammunition, bullet fragments, target fragments, and debris resulting from the firing of small 

arms weapons.  For small arms ranges, the SDZ represents the portion of the former range that 

included the area where the weapons, when fired from the firing arc/line, were a potential hazard 

to personnel.  The SDZ was used to define the area that included the firing arc/line, target 

area(s), impact area(s) (e.g., shotfall zone, backstop berm), ricochet trajectory area, and 

secondary danger area.  

 

Various historical documents indicate that small arms ammunition was used at Fort Monmouth, 

including the Former Pistol Range (1935-1940 Pistol Range) (FTMM013, FTMM014, 

FTMM016, and FTMM018 through FTMM023).  Based on these documents, it is assumed that 
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.22-caliber, .30-caliber, and .45-caliber ammunition may have been used at the Former Pistol 

Range (1935-1940 Pistol Range).  A 1942 archival document indicates a request for .50-caliber 

ammunition; however, further correspondence indicates that the request was not met and .22-

caliber ammunition was supplied as an alternative (FTMM020).     

 

According to Army Regulation (AR) Technical Manuals (TM) (referenced as AR 750-10 and 

TM 9-855), the maximum range for .22-caliber weapons is 4,500 feet with a muzzle velocity of 

1,100 feet per second.  The maximum range for .45-caliber weapons is 4,800 feet with a muzzle 

velocity of 802 feet per second.  The SDZ for a .45-caliber pistol range extends downrange from 

each end of each firing line at a five-degree angle for 4,800 feet.  An additional SDZ, also 

originating from each end of each firing line, extends downrange at a 25-degree angle for 3,600 

feet.  An example of a typical SDZ for a pistol range is provided in Figure 4-17.  The SDZ for 

the Former Pistol Range (1935-1940 Pistol Range) is shown on Map 4-2 (based on the typical 

SDZ for a .45-caliber pistol range).  A CSM for the Former Pistol Range (1935-1940 Pistol 

Range) is presented in Section 5.1. 

 

Figure 4-17:  SDZ for a typical .45-caliber pistol range (AR 750-10 and 
TM 9-855) 
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Document 
Number 

Date Title Source General Environmental 
Munitions
/Storage 

FTMM038 May 1980 
Installation 
Assessment Report 
No. 171.  

Site Visit/ 

TIC 
X X  

FTMM039 1981 

Fort Monmouth 
United States 
Geological Service 
Quad Map (1954 
edited 1981). 

National 
Archives 

 X  

FTMM040 
September 

1985 

Installation 
Assessment Relook 
Program. 

TIC X X  

FTMM041 May 1990 

Final 
Environmental 
Impact Statement 
for Fort Devens, 
Fort Monmouth, 
and Fort Huachuca. 

TIC X X  

FTMM042 
December 

1999 

Final Integrated 
Natural Resources 
Management Plan 
Fort Monmouth, 
New Jersey.   

Site Visit X X  

FTMM043 Current 

http://www.mon
mouth.army.mil/
C4ISR/. 

 

Website X   

 

5.1 FORMER PISTOL RANGE (1935-1940 PISTOL RANGE) 

 

5.1.1 Site Profile 

 

5.1.1.1 Area and Layout 

The Former Pistol Range (1935-1940 Pistol Range) (hereinafter referred to as the Former Pistol 

Range) was approximately 550 feet to the west of the Squire Laboratory (FTMM015).  The 

Former Pistol Range is shown in Map 5-1.       
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5.1.1.2 Structures 

Review of the maps and historical documents collected during the archive search conducted for 

this HRR revealed that the Former Pistol Range was demolished for the construction of Sanitary 

Treatment Plant (IRP Site AOC 3), which was built in 1941, closed in 1975, and demolished in 

1983 (FTMM017, FTMM005, and FTMM008).  Currently, the area is flat and grass covered.   

 

5.1.1.3 Utilities 

A review of historical documents revealed that sewage piping was formerly located in the area of 

the Former Pistol Range (FTMM0036).  This was removed with the demolition of the Sanitary 

Treatment Plant.  Review of geographic information system (GIS) mapping layers provided by 

the installation during the site visit reveals that two water hydrants and one water well are 

currently within the boundary of the Former Pistol Range.  The GIS mapping layers also indicate 

that within the firing fan of the Former Pistol Range there are currently several storm sewer 

inlets, several water wells, several water hydrants, communication duct bank lines, natural gas 

lines, and storm sewer headwall lines. 

 

5.1.1.4 Boundaries 

To the north and south of the Former Pistol Range are administrative buildings, to the east is the 

remaining portion of the Sanitary Treatment Plant, and to the west is undeveloped land 

(FTMM010 and FTMM012).  

 

5.1.1.5 Security 

Access to FTMM is restricted by guards and surveillance at every entrance.  Access to the 

Former Pistol Range is not restricted once on the installation; however, based on historical 

mapping, a fence surrounds the former Sanitary Treatment Plant (FTMM008).   

 

5.1.2 Physical Profile 

 

5.1.2.1 Climate 

FTMM is located in the temperate zone of the middle Atlantic.  The mean annual temperature at 

FTMM is 53 degrees Fahrenheit (°F).  Summers are generally warm, with an average 
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temperature of 72°F, and winters are moderate, with an average temperature of 33°F.  The 

average annual precipitation at FTMM is 45.18 inches.  Thunderstorms generally occur in the 

summer and may combine high winds with heavy rainfall.  The average seasonal snowfall is 25 

inches, with the greatest amounts falling in December, January, and February (FTMM038).. 

 

5.1.2.2 Geology 

FTMM lies within the Outer Coastal Plain subprovince of the New Jersey section of the Atlantic 

Coastal Plain physiographic province, which generally consists of a seaward-dipping wedge of 

unconsolidated deposits of clay, silt, sand, and gravel.  These formations were deposited on 

Precambrian and lower Paleozoic rocks and typically strike northeast-southwest, with a dip that 

ranges from 10 to 60 feet per mile.  Coastal Plain sediments date from the Cretaceous through 

the Quaternary Periods and are predominantly derived from deltaic, shallow marine, and 

continental shelf environments.  The formations record several major transgressive/regressive 

cycles.  Regressive upward-coarsening deposits, such as Englishtown and Kirkwood formations 

and the Cohansey Sand, are usually aquifers, while transgressive deposits, such as the 

Merchantville, Marshalltown, and Navesink formations, act as confining units.  The thicknesses 

of these units vary greatly, ranging from several feet to several hundred feet, and thicken to the 

southeast.  

 

The Cretaceuos Age Red Bank and Tinton Sands crop out at the MP.  The Red Bank sand 

conformably overlies the Navesink Formation and dips to the southeast at a slope of 35 feet per 

mile.  The upper member of the Red Bank sand (Shrewsbury) is yellowish-gray to reddish-brown 

clayey, medium- to coarse-grained sand that contains abundant rock fragments, minor mica, and 

glauconite.  The lower member of the Red Bank sand (Sandy Hook) is a dark gray to black 

medium- to fine-grained sand with abundant clay, mica, and glauconite.   

 

The Tinton sand conformably overlies the Red Bank sand and varies in color from dark 

yellowish-orange or light brown to moderate brown and from light olive to grayish brown.  The 

Tinton sand ranges from a clayey medium to very coarse-grained feldspathic quartz and 

glauconite sand to a glauconitic coarse sand.  The upper member of the Tinton sand may contain 
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60% to 80% glauconite.  The upper member of the Tinton is often highly oxidized and iron-

oxidized encrusted (FTMM037, FTMM038, and FTMM040).   

 

5.1.2.3 Topography 

The land surface at the MP is relatively flat and level, with the exception of short, steep slopes 

along streams and waterways.  Elevations at the MP range from about 6 feet above mean sea 

level (amsl) at stream edges to 30 feet amsl near the center of MP.  The elevation at the Former 

Pistol Range is 13 feet amsl (FTMM037, FTMM038, and FTMM040). 

 

5.1.2.4 Soil 

The MP can be generally described as the Freehold-Urban Land Holmdel-Urban Land Complex 

association.  Soils within the MP are primarily mapped as Udorhents, which consist of areas of 

soils that have been altered by excavating or filing.  The soil types at the MP primarily include 

Freehold sandy loam, Downer sandy loam, and Kresson loam.  Freehold and Downer soil types 

are somewhat well drained soils that occur on upland areas.  Also found on upland areas is the 

Kresson soil type, which is a poorly drained soil.  Both the Freehold and Downer soil types have 

slight limitations for dwellings and small commercial buildings and severe limitations for 

shallow excavations.  The severe limitations of these soils are due to the tendency of excavation 

walls to cave in.  The Kresson soil type has severe limitations for excavations, dwellings, and 

small commercial buildings.  The severe limitations of the Kresson soil type are associated with 

wetness (FTMM042).     

 

5.1.2.5 Hydrogeology 

FTMM lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region and is underlain 

by underformed unconsolidated to semi-consolidated sedimentary deposits.  The chemistry of the 

water near the surface is variable with low dissolved solids and high iron concentrations.  In 

areas underlain by glauconitic sediments, the water chemistry is dominated by calcium, 

magnesium, and iron (e.g., Red Bank and Tinton sands).  The sediments in the vicinity of FTMM 

were deposited in fluvial-deltaic to nearshore environments. 
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The water table aquifer at the MP area is identified as part of the “composite confining units”, or 

minor aquifers, which include the Navesink Formation, the Red Bank sand, Tinton sand, 

Hornerstown sand, Vincentown Formation, the Manasquan Formation, Shark River Formation, 

Piney Point Formation, and the basal clay of the Kirkwood Formation. 

 

Water in the upper hydrogeologic units of the Red Bank and Tinton sands is typically 

encountered at shallow depths (2 to 9 feet below ground surface [bgs]).  The shallow water table 

conditions in the Tinton and Red Banks sands, and the similar composition of these sands within 

the Kirkwood Formation, suggest that the Tinton-Red Bank-Kirkwood sequence forms a single, 

laterally continuous aquifer.  Water in this water table aquifer will flow east towards the Atlantic 

Ocean.  Additionally, local topography will tend to deflect the flow toward local depressions.   

 

Groundwater is not used as a potable water source/water supply at FTMM.   

 

(Note:  The hydrogeology information was obtained from FTMM037, FTMM038, and 

FTMM040.)    

 

5.1.2.6 Hydrology 

The MP is drained via several waterways that generally flow from west to east.  Mill Brook 

enters FTMM along the southwest boundary and flows east and then north to Lafetra Creek.  

Lafetra Creek, originating off-post to the west, flows east along the northern boundary of the 

MP.  Parkers Creek originates at the convergence of Lafetra Creek and Mill Brook and flows 

along the northern boundary of the MP until it discharges to the Shrewsbury River. 

 

The southern portion of the MP is drained by Husky Brook.  Husky Brook is a freshwater stream 

that originates southwest of the MP.  A portion of the stream has been dredged, widened, and 

dammed to form the Husky Brook Lake, which is used for recreational purposes.  Downstream 

from the lake, Husky Brook is piped for approximately 1,100 feet before it surfaces and flows 

east into Oceanport Creek.  Oceanport Creek is a tidal stream that flows along a portion of the 

southern boundary of the MP before discharging into the Shrewsbury River.  The Former Pistol 

Range is approximately 300 feet south of Lafetra Creek. 
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Surface water is used as a potable water source/water supply at FTMM.  Site-specific hydrologic 

information was not available.   

 

(Note:  The hydrology information was obtained from FTMM037, FTMM038, and FTMM040.) 

 

5.1.2.7 Vegetation 

Plant communities at FTMM consist of mixed hardwood-pine forest, flood plain salt marshes 

and other wetlands.  Lawns, ball fields, parade grounds, and roadside areas in the MP are planted 

in grass mixtures that may include Kentucky bluegrass (Poa pratensis), Merion bluegrass (Poa 

sp.), Chewings fescue (Festuca sp.), and perennial ryegrass (Lolium perenne).  The Former Pistol 

Range is currently a grass covered field (FTMM037, FTMM038, FTMM040, and FTMM042).     

 

5.1.3 Land Use and Exposure Profile 

 

5.1.3.1 Current Land Use/Activities 

The Former Pistol Range is undeveloped (FTMM008 and FTMM010). 

 

5.1.3.2 Current Human Receptors 

Human receptors are limited to visitors/trespassers, contractors, and authorized installation 

personnel (FTMM008, FTMM010, and FTMM043). 

 

5.1.3.3 Potential Future Land Use 

The installation will be closed in accordance with BRAC protocols; however, the potential future 

land use is unknown. 

 

5.1.3.4 Potential Future Human Receptors 

As any change in land use is unknown at this time, the future human receptors of potential MC 

are assumed to include recreational users, residents (residential), construction/maintenance 

workers, and industrial/office workers who may contact the source medium or other media at the 

site that may be impacted. 
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5.1.3.5 Zoning/Land Use Restrictions 

A review of historic documents reveals that historic buildings and potential archaeological sites 

are known to exist at FTMM.  The MP has an historic district that contains buildings eligible for 

the National Register of Historic Places (NRHP).  The majority of these buildings are 

residential.  Potential archaeological sites have also been identified at FTMM; however, the 

NRHP determination of these sites is unknown (FTMM010 and FTMM037).   

Wetland areas are considered to be environmentally sensitive and are recommended to be left in 

a natural state.  Approximately 12.5 acres of wetlands occur on the MP.  Most of these wetland 

areas are associated with Parkers Creek, Oceanport Creek, and Husky Brook (FTMM042).  

Based on review of the GIS mapping layers, no wetlands are located at the Former Pistol Range.  

The Former Pistol Range area is currently zoned as Research, Development and Testing, as well 

as Administrative (FTMM010).  Land use restrictions specific to the Former Pistol Range were 

not identified.   

 

5.1.3.6 Beneficial Resources 

Wetlands are present at the MP; Parkers and Oceanport Creeks are classified as estuarine 

intertidal aquatic beds.  The area of Parkers Creek northwest of Building 294 and the portion of 

Oceanport Creek/Husky Brook west of Murray Drive and east of Building 551 are classified as 

estuarine intertidal emergent wetlands.  Lafetra Creek and Mill Creek, which are located 300 feet 

to the north and 1600 feet to the east, respectively, are classified as riverine lower perennial open 

water/unknown bottom.  Husky Brook Lake is classified as palustrine open water/unknown 

bottom.  All of these wetland types provide valuable habitat for a variety of species (FTMM039 

and FTMM042 

 

No information was identified concerning beneficial resources specific to the Former Pistol 

Range.  

 

5.1.3.7 Demographics/Zoning 

FTMM lies entirely within Monmouth County, New Jersey.  The 2004 U.S. Census listed the 

population of Monmouth County at 636,298 residents.  A review of maps indicates that much of 

the land surrounding FTMM consists of administrative and residential subdivisions and the 
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associated commercial developments (FTMM008 and FTMM010).  Approximately 7,000 

military and civilian personnel are employed at FTMM.  In addition, approximately 1,173 

dependents live on the MP or the CWA in family housing, bringing the total combined 

installation population to over 8,000 (FTMM043). 

 

5.1.4 Ecological Profile 

 

5.1.4.1 Habitat Type 

The natural areas at FTMM consist of oak, pine (Pinus spp.), honey locust (Gleditsia 

triacanthos), black locust (Robinia pseudoacia), huckleberries (Gaylussacia spp.), and ferns in 

the genus Aythrium.  Along the banks of Oceanport Creek and Parkers Creek on the MP are 

reeds, sedges, and marsh grasses. 

 

Mammals that are commonly seen at FTMM consist of the woodchuck (Mannota monax), 

eastern cottontail rabbit (Sylvilagus floridanus), and eastern gray squirrel (Sciurus carolinensis).  

Other mammals that are likely to be found at the installation include the raccoon (Procyon lotor), 

striped skunk (Memphitis mephitis), eastern chipmunk (Tamias striatus), muskrat (Ondatra 

zibethica), and Norway rat (Rattus norvegicus). 

 

The installation provides bird habitat for a variety of birds, including songbirds, wading birds, 

and shorebirds.  Bird species found in Monmouth County that are likely to occur at FTMM 

include the Canada goose (Branta Canadensis Leucopareia), herring gull (Larus argentatus), 

mallard (Anas platyrhynchos), blue jay (Cyanocitta cristata), European starling (Sturnus 

vulgaris), American robin (Turdus migratorius), Carolina chickadee (Parus carolinensis), tufted 

titmouse (Parus bicolor), northern mockingbird (Mimus polyglottos), house sparrow (Passer 

domesticus), red-winged blackbird (Agelaius phoeniceus), northern cardinal (Cardinalis 

cardinalis), house finch (Carpodacus mexicanus), and song sparrow (Melospiza melodia).   

 

Parkers Creek and Oceanport Creek, located on the northern and southern boundaries of the MP, 

respectively, are brackish, tidally influenced creeks.  Fish that are known to occur in these creeks 

include menhaden (Brevooritia tyrannus), blueback herring (Alosa aestivales), and alewife 
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(Alosa pseudoherengus).  Freshwater creeks on the MP include Mill Brook, Lafetra Creek, and 

Husky Brook.  Fish species that may be found in these creeks include white perch (Montone 

Americana), carp (Cyprinus carpio), catfish (Ictalurus spp.), sunfish (Lepomis spp.), and crappie 

(Pomoxis spp.).  Fish found in Husky Brook Lake include rainbow trout (Oncorhynchus mykiss) 

and largemouth bass (Micropterus salmoides).   

 

(Note:  The habitat type information was obtained from FTMM037, FTMM038, FTMM040, 

FTMM041, and FTMM042.) 

 

A review of the above documents and the GIS mapping, as well as observation during the site 

visit indicate that the Former Pistol Range is currently grass covered.  

 

5.1.4.2 Degree of Disturbance 

The Former Pistol Range is currently undeveloped; therefore, the degree of disturbance in this 

area is low (FTM008 and FTMM010).  Any future development of the area would create an 

additional degree of disturbance. 

 

5.1.4.3 Ecological Receptors 

Review of historic documents reveasl that there are no federally or state listed or proposed 

threatened or endangered flora or fauna on FTMM (FTMM037, FTMM038, FTMM040, 

FTMM041, and FTMM042).  As previously discussed, the Former Pistol Range is currently 

undeveloped; therefore, there is a potential for species to reside in this area. 

 

5.1.5 Munitions/Release Profile 

 

5.1.5.1 Munitions Types and Release Mechanisms 

This section describes the munitions or munitions related materials known or suspected to be at 

the site, including the types and estimated maximum penetration depths.  This includes both 

MEC and non-hazardous munitions related debris (e.g., fragmentation, base plates, inert mortar 

fins).  Potential ordnance concentration areas are presented along with a discussion on the 
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presence of any special consideration ordnance.  Information on the SDZ for the range can be 

found in Section 4.3.1. 

 

The data collection team was able to locate correspondence and reports that provide detail on the 

types of ammunition used at FTMM during the time period the Former Pistol Range was 

operational.  (Note:  Historical documents indicate that small arms were on hand/inventoried at 

Fort Monmouth in 1925; however, historical mapping does not depict the presence of any small 

arms ranges until 1935 [FTMM013, FTMM014 and FTMM015]).  The following is a list of 

known/suspected types of ordnance used at the range based on the review of various historical 

documents (FTMM013, FTMM014, FTMM016, and FTMM018 through FTMM023).  

• .22-caliber 

• .30-caliber 

• .45-caliber 

 

Technical data sheets on these items are included in Appendix E.  The Former Pistol Range is 

not suspected to contain CWM filled munitions, electrically fuzed munitions, or depleted 

uranium (DU) associated munitions.  Since the Former Pistol Range was assumed to be used for 

small arms training only, MEC and non-hazardous munitions related debris are not known or 

suspected to have been present at the site. 

 

5.1.5.2 Maximum Probable Penetration Depth 

The depth to which munitions penetrate below the ground surface depends on many factors, 

including the type of soil, the angle of impact, the size of the munitions, the velocity at impact, 

and site-specific environmental conditions.  Over the years, the DoD has studied and modeled 

munitions penetration depths and has issued various guidance and technical documents on the 

subject.  However, these guidance documents do not apply to small arms since, by design, small 

arms ammunition is not intended to penetrate the ground surface.  The ITRC guidance presents 

information on the general layout of small arms ranges, as well as information on the areas that 

may be impacted with MC and/or MEC as a result of range use and characteristics of the 

munitions used (FTMM033).  According to the ITRC guidance, the penetration depth of small 

arms ammunition on the range floor is 1 foot or less (FTMM033).  The document also states that 
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rounds that impact the range floor are typically a flat trajectory that fell short of the berm or 

those that resulted from ricochet, and these fragments are usually found within the top 6 inches 

of soil.  Assuming that soil was not reapplied to the berm, penetration depths within the berm 

vary depending on the soil type, but are expected to be 1 foot or less.  The bullet fragments found 

in the SDZ are almost exclusively the result of ricochet and, unless earth moving has been done, 

will be found on the surface of the soil.   

 

According to the ITRC guidance, depending on the soil types present and specific soil 

characteristics, penetration depths may increase because of settlement and erosion (FTMM033).  

The ordnance items may slowly descend within the soil matrix if wind or water erosion is 

present.  Information about specific soils types was not available for the Former Pistol Range.  

The location and dimensions of the berm were depicted on a 1935 map (FTMM015).  The berm 

at the Former Pistol Range is no longer present; however, it is uncertain as to whether the berm 

was spread over the surface soil for the construction of the Sanitary Treatment Plant or the berm 

was removed.   

 

Map 5-1 depicts the dimensions of the Former Pistol Range (FTMM015), the berm 

location/dimensions (FTMM005), the firing line location (assumed based on the known location 

of the berm), and the typical SDZ for a .45-caliber pistol range (AR 750-10 and TM 9-855).   

 

5.1.5.3 MEC Density 

No MEC are anticipated at the Former Pistol Range because only small arms ammunition was 

assumed to have been used on this range, and small arms ammunition is not considered MEC 

(FTMM013, FTMM014, FTMM016, and FTMM018 through FTMM023). 

 

5.1.5.4 Munitions Debris 

No munitions debris was observed at the Former Pistol Range during the site visit. 

 

5.1.5.5 Associated Munitions Constituents 

The primary MC of concern associated with the Former Pistol Range is lead.  According to AR 

750-10 and TM 9-855, small arms ammunition is mainly composed of lead (approximately 85% 
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by weight of the projectile).  Metallic lead is insoluble in water, but in the geochemical 

environment of most ranges, it may slowly convert to other oxidized forms.  Depending on the 

environment (e.g., soil characteristics, hydrogen ion concentration [pH], and organic matter 

present), oxidation products can become mobile.  However, lead mobility is effectively 

controlled by adsorption under a majority of conditions found on small arms ranges.  Based on 

studies conducted by ITRC and the USEPA on small arms ranges, an exponential decline in lead 

concentrations has been observed in very short vertical distances due to adsorption or exchange 

reactions with clay, metal oxides, or organic matter in soil.  As such, lead mobility is not likely to 

be an issue at most ranges (FTMM033). 

 

Other MC may include antimony, arsenic, copper, nickel, zinc, iron, strontium, magnesium, lead 

styphnate, lead azide, and constituents associated with black or smokeless powder.  However, 

these constituents are present at the ammunition item in only minor amounts/concentrations (AR 

750-10 and TM 9-855 and FTMM033). 

 

Sampling conducted within the firing fan boundaries of the Former Pistol Range in 1995 

(associated with the closure of the Sanitary Treatment Plan [IRP Site AOC 3]),) indicated that no 

heavy metals were present at the site in the surface soil or sediment at concentrations above 

regulatory screening criteria and no further investigation of the site was warranted (FTMM026).  

However, further investigation is required due to the fact that prior sampling efforts may not 

have characterized the area of concern (not within the boundary of the Former Pistol Range or 

within the firing fan/SDZ) (FTMM027).  Further investigation is also required because it is 

unclear as to whether the berm was spread over the surface soil when the Former Pistol Range 

was closed or the berm was removed (historical mapping and documents do not provide 

information regarding the berm removal/demolition).    

  

5.1.5.6 Transport Mechanisms/Migration Routes 

The primary transport mechanisms identified for the Former Pistol Range are assumed to 

include(FTMM037, FTMM038, FTMM040, and FTMM042): 
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Erosion:  The Former Pistol Range area may be disturbed periodically by flooding of Parkers 

Creek or Laftetra Creek and other nearby streams during storm events, which could result in 

erosion.   

 

Soil Disturbance:  The current degree of disturbance at the Former Pistol Range is low, as the 

area is currently undeveloped.  As previously discussed, erosion due to flooding presents the 

most likely source of soil disturbance.    

 

Infiltration:  The potential exists for MC to migrate from one environmental medium to another 

(surface to subsurface soil to groundwater) through infiltration.   

 

5.1.6 Pathway Analysis 

 

5.1.6.1 MEC 

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

is no evidence of MEC at the Former Pistol Range as only small arms ammunition was assumed 

to have been used (FTMM013, FTMM014, FTMM016, and FTMM018 through FTMM023).  

Therefore, the entire Former Pistol Range is not suspected to contain MEC.    

 

5.1.6.2 MC 

The pathway analysis for MC is shown in Figure 5-1.  Potential current receptors include human 

receptors (authorized installation personnel, contractors, and visitors/trespassers) and ecological 

receptors (biota) who may contact the source medium or other media at the site that may be 

impacted.  Potential future human receptors include recreational users, residents (residential), 

construction/maintenance workers, and industrial/office workers who may contact the source 

medium or other media at the site that may be impacted.  Pathways are shown for each medium 

and are discussed below. 

  

Groundwater 

The New Jersey American Water Company supplies potable water to the installation 

(FTMM042).  Since groundwater is not used as a source of potable water at the installation, the 
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groundwater exposure pathways are considered to be incomplete for current human and 

ecological receptors.  Incomplete groundwater pathways exist for potential future human 

receptors (except for construction/maintenance workers who may experience incidental ingestion 

and dermal contact during any subsurface construction or maintenance work). 

 

Surface Water/Sediment 

During the years of operation of the Former Pistol Range, Parkers Creek was within 550 feet of 

the former range and within its firing fan (FTMM015 and Map 5-1).  Munitions could have come 

in direct contact with Parkers Creek.  Surface water/sediment impacts are considered to be 

potentially complete for current/potential future human receptors (except for industrial/office 

workers) and current ecological receptors due to the fact that previous sediment sampling 

activities were not conducted within the area of concern (FTMM026).  Further investigation may 

be required within the boundaries of the Former Pistol Range and its firing fan/SDZ.  

 

Food Chain 

Since the Former Pistol Range is undeveloped, the likelihood of vegetation occurring at the site 

is high; therefore, the food web pathway via vegetation is considered to be potentially complete 

for biota (FTMM008 and FTMM010).  Based on its former use as a Sanitary Treatment Plant 

and its current conditions, there are assumed to be no domestic animals on or near the Former 

Pistol Range location.  Therefore, these exposure pathways are considered to be incomplete.  To 

the north of the Former Pistol Range is a branch of Parkers Creek, which is located in a wildlife 

habitat; therefore, the game/fish/prey exposure pathways are considered to be potentially 

complete for all current human receptors and all ecological receptors (FTMM008, FTMM042 

and as depicted on Map 5-1).  Potentially complete pathways exist for potential future human 

receptors (recreational and residential).     

  

Surface Soil 

The Former Pistol Range was removed for the construction of the Sanitary Treatment Plant in 

1940 (FTMM017 and FTMM005).  This facility was in operation for over 40 years.  It was 

demolished and removed in 1983 (FTMM008 and FTMM026).  Soil sampling was conducted in 

the vicinity of the Former Pistol Range for the closure of the Sanitary Treatment Plant area (IRP 
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Site AOC 3), and no heavy metals were detected above NJDEP criteria.  Previous sampling 

activities were not conducted in the area of the former the berm location (indicating that the 

presence/absence of MC is inconclusive); therefore, potentially complete exposure pathways 

exist for surface soil for all current and future human (excluding industrial/office workers) and 

ecological receptors.   

 

Subsurface Soil 

The potential for subsurface soil impacts at the Former Pistol Range area is considered to exist 

since previous sampling activities were not conducted in the area of the former berm location 

(FTMM026); therefore, potentially complete exposure pathways exist for subsurface soil if 

intrusive activities occur on-site (i.e., construction, excavation, or drilling activities) for current 

human receptors (installation personnel and contractors), as well as all ecological receptors.  A 

potentially complete exposure pathway exists for subsurface soil for potential future human 

receptors (construction/maintenance workers).   
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6.2 FORMER PISTOL RANGE (1935-1940 PISTOL RANGE) 

 
The Former Pistol Range was identified through the research for this HRR.  It was used from 

approximately 1935 through 1940.  Range structures and the backstop berm were assumed to 

have been removed/demolished in 1940 for the construction of the Sanitary Treatment Plant.  

Munitions associated with the Former Pistol Range are assumed to be small arms ammunition 

only; therefore, no MEC and limited MC are anticipated. 

 

Small arms ammunition is mainly comprised of lead (approximately 85% by weight of the 

projectile).  As such, the primary MC of concern associated with small arms ranges is lead.  

Other MC may include antimony, arsenic, copper, zinc, and constituents associated with black or 

smokeless powder.  MC, if present, would likely be located in surface soils adjacent to the 

backstop berm, and possibly near the firing line.  No investigations of the Former Pistol Range, 

including sampling activities, have been conducted within the berm area; therefore, further 

investigation of lead impacts may be warranted.   

 
6.3 FORMER OUTDOOR FIRING RANGE (1940-1955 PISTOL RANGE) 

 
The Former Outdoor Firing Range was identified during the Phase 3 Inventory; however, based 

on the research for this HRR, the location identified during the Phase 3 Inventory was found to 

be incorrect.  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) 

was relocated to the Former Outdoor Firing Range (1940-1955 Pistol Range) location around 

1940 when the Sanitary Treatment Plant was constructed on the old range location.  Range 

structures and the backstop berm at the Former Outdoor Firing Range are assumed to 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.  Other MC include antimony, 

arsenic, copper, tin, zinc, iron, strontium, magnesium, and lead azide.  Sampling has not been 

conducted at the Former Outdoor Firing Range; therefore, further investigation of the site for 

MC impacts may be warranted.   
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