
 

8 May 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 

UST 444 Site Investigation Report  

Fort Monmouth, Monmouth County, Oceanport, New Jersey 

 PI G000000032 

 

Dear Mr. Joshi: 

The U.S. Army Fort Monmouth (FTMM) Team has prepared this Site Investigation (SI) Report to 

summarize previous investigations and present the results of additional field sampling at former 

Underground Storage Tank (UST) 444 in Parcel 79.   

1.0 OBJECTIVES 

Field screening borings and groundwater sampling was conducted in 2017 and 2018 to address New 

Jersey Department of Environmental Protection (NJDEP) comments on UST 444 (Attachment A, 

Correspondences 3 and 6).  Proposed field investigation activities were documented in the 

Unregulated Heating Oil Tank (UHOT) Work Plan (WP) (August 2017) which was approved in 

October 2017 by NJDEP (Attachment A, Correspondences 1 and 2). 

2.0 SITE DESCRIPTION 

UST 444 was a steel 1,000-gallon No. 2 fuel oil UST (without a Registration ID) that was removed in 

January 2010.  In February 2010, an unreported quantity of contaminated soil was removed.  The former 

location of UST 444 is shown on Figure 1.  Holes were observed in the tank and soil staining and an 

oily sheen was observed on groundwater during the tank removal; approximately 40 cubic yards of 

contaminated soil were excavated.  Discharge Investigation and Corrective Action Report (DICAR) 

No. 10-01-27-1916-11 was submitted to NJDEP in 2010.   

2.1 Site Land Use 

Parcel 79 is currently an unoccupied open field.  Future land use for the UST 444 area as described in 

the Fort Monmouth Reuse and Redevelopment Plan (EDAW, 2008) is commercial.  

2.2  Site Geology and Hydrogeology 

UST 444 is located on the former Main Post (MP) of FTMM.  The Hornerstown Formation underlies 

much of the MP including the UST 444 area and is approximately 25 to 30 feet thick based on other 

MP soil borings.  This formation is distinguished by varying proportions of glauconitic clay, silty clay, 
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and minor sand.  The Tinton Formation underlies the Hornerstown Formation and consists of dense 

fine sand and trace silt, glauconite, and clay. 

During the November 2017 field investigation at UST 444, soil borings encountered primarily brown, 

coarse to fine sand with some clay and gravel.  Deeper soils below approximately 10 feet (ft) typically 

consisted of black to dark green fine sand. Indications of fill such as wood, coal, concrete and brick 

were observed in multiple borings (for example, PAR-79-444-SCREEN-4 and PAR-79-444-TMW-02) 

at varying depths from 1 to 7.5 ft below ground surface (bgs).  Soil borings logs are provided in 

Attachment B. The depth to groundwater at UST 444 ranged from approximately 6.5 to 7.5 ft bgs in 

the soil borings, and 2.5 to 3 ft bgs in monitoring wells (Table 1).  Groundwater was typically 

encountered in the brown and deeper black sands and flows northeast towards Parkers Creek (Figure 

2). 

3.0 PREVIOUS INVESTIGATIONS  

As previously documented for UST 444 (Attachment A, Correspondence 7), the tank was removed 

in January 2010, and post-excavation soil samples were collected along the sidewalls and bottom of the 

excavation and analyzed for total petroleum hydrocarbons (TPH).  Semi-volatile organic compounds 

(SVOCs) were also analyzed for the east sidewall soil sample.  Fingerprint analysis of an oily sheen 

collected from the groundwater in the tank excavation was consistent with “diesel fuel No. 2.”  

Additional soil was removed from the east sidewall of the excavation, and final soil samples were 

collected in February 2010; these results were non-detect (ND) for TPH.  NFA approval was requested 

in 2015 for UST 444.  However, NJDEP concluded (letter dated 25 August 2015) that a groundwater 

investigation was required (Attachment A, Correspondence 6 and 7). 

In August 2016, the Army performed initial groundwater investigation work in response to NJDEP 

comments on the 10 February 2016 work plan (Attachment A, Correspondence 4 and 5).  Temporary 

well PAR-79-MP-TMW-02 was installed downgradient from the former UST 444, sampled, and 

subsequently abandoned.  As shown on Table 2 of Attachment B, one VOC (benzene), three SVOCs 

(2-methylnapthalene, benzo[a]anthracene, and benzo[a]pyrene), and the total sum SVOC tentatively 

identified compounds (TICs) exceeded the respective NJDEP Ground Water Quality Criteria (GWQC).  

The slight exceedance from benzo[a]anthracene (0.27 µg/L) and benzo[a]pyrene (0.14 µg/L) compared 

to the NJDEP GWQC (0.1 µg/L) in the temporary well sample was not attributable to fuel oil 

contamination.  

Based on the August 2016 results, further investigation was requested by NJDEP (Attachment A, 

Correspondence 3). The Army conducted additional soil and groundwater investigations in 2017 and 

2018 to confirm and delineate groundwater contamination as described below.  

4.0 2017 AND 2018 SITE INVESTIGATION RESULTS 

NJDEP approved the installation of six borings, three temporary wells, and three permanent wells 

surrounding the area of former UST 444 (Attachment A, Correspondence 1).   

 

In November 2017, six field screening borings (PAR-79-444-Screen 1 through PAR-79-444-Screen 6) 

were logged visually and with a PID.  Contamination was not observed during the boring operations 

and there were no elevated PID readings noted on the boring logs (Attachment B).  The field results 

were used to verify the field locations for subsequent temporary wells in order to assist with delineation 

of the groundwater plume.  No soil samples were collected for laboratory analyses.   
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Along with the soil borings, three temporary monitor wells (PAR-79-444-TMW-01 through 03) were 

installed, sampled and abandoned downgradient of former UST 444. Temporary monitor wells (PAR-

79-444-TMW-01 and PAR-79-444-TMW-02) were installed approximately 100 ft downgradient of the 

former tank to verify the direction and lateral boundaries of the plume. The third temporary monitor 

well (TMW-03) was installed approximately 100 ft farther downgradient to establish the extent of the 

plume prior to installing a permanent downgradient sentry well. As with the field screening borings, 

the borings for temporary wells were logged visually and with a PID to estimate the extent of the plume 

in the field.  Contamination was not observed during the temporary monitor well installations and there 

were no elevated PID readings noted on the boring logs (Attachment B). 

 

In December 2017, two permanent monitoring wells were installed (Figure 2).  One permanent well 

(PAR-79-444-MW-01) was placed in the vicinity of the former UST and was screened from 3 to 13 ft 

bgs.  The second well (PAR-79-444-MW-02) was placed approximately 100 ft downgradient of the 

former UST area, and was screened from 5 to 15 ft bgs.  The third permanent monitoring well that was 

planned and approved was not installed due to minimal groundwater contamination encountered, as 

demonstrated by the non-detect results for VOCs and SVOCs from the three temporary wells (Table 

2).  Contamination was not observed during the permanent monitoring well installations and there were 

no elevated PID readings noted on the boring logs (Attachment B).  Field notes are provided in 

Attachment C.  The two new permanent wells were sampled in January 2018 and groundwater samples 

were analyzed for VOCs and SVOCs (Table 2) in accordance with the NJDEP requirements for No. 2 

fuel oil.  Each well was sampled at two different depths in accordance with NJDEP well profiling 

requirements (7.5 and 12.5 ft bgs for PAR-79-444-MW-01, and 8.5 and 13.5 ft bgs for PAR-79-444-

MW-02). 

4.1 Groundwater Results 

Groundwater sampling was performed in November 2017 (temporary wells) and January 2018 

(permanent wells) at the locations shown on Figure 2.  Groundwater elevations are also presented on 

Figure 2; however, only posted elevations are shown rather than potentiometric surface contours, 

because the field team was unable to locate a third existing permanent well (430MW-1) during the 

January 2018 event. 

4.1.1 Exceedances of NJDEP Comparison Criteria 

Benzo(a)anthracene was the only analyte that exceeded the GWQC in any of the temporary and 

permanent wells sampled during the 2017 and 2018 sampling events, and it exceeded in only one 

sample from one permanent well (PAR-79-444-MW-01; see Table 2). However, there were no analytes 

indicative of fuel oil contamination that exceeded the GWQC, as described below.    

4.1.2 Constituents of Potential Concern (COPCs) 

Benzo(a)anthracene is not typically related to fuel oil contamination and therefore is not considered a 

COPC in groundwater at UST 444. This and other polynuclear aromatic hydrocarbons (PAHs) have 

been encountered at other FTMM locations within surficial soils and fill that are unrelated to fuel oil 

USTs. The slight exceedance of benzo(a)anthracene at PAR-79-444-MW-01 is most likely the result 
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of entrainment of soil in the groundwater sample resulting from sample turbidity. Fill including coal 
was noted in multiple soil borings at this site (Attachment B). 

Benzene, 2-methylnaphthalene and Total TICs previously exceeded the NJDEP GWQC at temporary 
well PAR-79-MP-TMW02 (see Table 2), which was installed at the former UST 444 location in 2016. 
Permanent well PAR-79-444-MW-0l was subsequently installed at this location in 20 17. However, 
there were no exceedances of these analytes al either permanent well PAR-79-444-MW-01 or at the 
downgraclient permanent well PAR-79-444-MW-02. In comparison to temporary well results, the 
results from permanent wells are much more representative of groundwater conditions because 
permanent wells are developed and purged prior to low flow groundwater sampling. 

5.0 SUMMARY AND RECOMMENDATIONS 

No CO PCs associated with fuel oil were identified in groundwater at former UST 444. Given the results 
of the groundwater investigation, an Umestricted Use, NFA determination is requested for UST 444. 

Thank you for reviewing this request; we look forward to your approval and/or comments. Our 
technical Point of Contact is Kent Friesen at (732) 383-7201; kent.friesen@paJsons.com. I can be 
reached at (732) 380-7064; will iam.r.colvin I 8.civ@ mail.mil. 

Sincerely, 

/J !,,~ (J. ~ 
{villi~m R. Colvin, PMP, CHMM, PG 
BRAC Environmental Coordinator 

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

Attachments: 
Figure l - UST 444 Site Location 
Figure 2- UST 444 Site Layout - Groundwater Elevations - January 15, 2018 

Table l - Groundwater Gauging Data and Elevations (January 15, 20 18) 
Table 2 - Ground Water Sampling Results - Comparison to NJDEP Ground Water Quality Criteria 

Attachment A - Regulatory Correspondence 
Attachment B - Soil Boring Logs and Well Construction Details 
Attachment C- Field Notes 
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~ Site Remediation Program 

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

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

Document: 
• "Request for Umestricted Use, No Further Action Approval, UST 444 Site Investigation 

Report, Fort Monmouth, Monmouth County, Oceanport, New Jersey" (08 May 2018) 

PERSON RESPONSIBLE FOR CONDUCTING THE REMEDIATION INFORMATION AND CERTIFICATION 

Full Legal Name of the Person Responsible for Conducting the Remediation: William R. Colvin 
Representative First Name: William Representative Last Name: Colvin 
Title: Fort Monmouth BRAC Environmental Coordinator (SEC) 
Phone Number: {732) 380-7064 Ext: Fax: 
Mailing Address: P.O. Box 148 
City/Town: Ocean~ort State: NJ Zip Code: 07757 
Email Address: william.r.colvin18.civ@mail.mil 
This certification shall be signed by the person responsible for conducting the remediation who is submitting this notification 
in accordance with Administrative Requirements for the Remediation of Contaminated Sites rule at N.J.A.C. 7:26C-1.5(a). 

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

Signature: ~~~8~ 
Date: 08 May 2018 

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

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



 
 
 

FIGURES 
Figure 1 –UST 444 Site Location  
Figure 2 – UST 444 Site Layout -  

Groundwater Elevations – January 15, 2018 
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Table 1
Groundwater Gauging Data and Elevations (January 15, 2018)

Parcel 79 UST 444
Fort Monmouth, New Jersey

Depth

Well 
Riser 
Pipe 

Casing 
Length

Well 
Screen 
Length

Top of PVC 
Well Casing 
(elevation)

Slot 
Size

Gauged 
Depth to 

Water

Gauged 
Depth to 
Bottom 

Calculated 
Groundwater 

Elevation 

(ft.) inches (ft. TOC) (ft. TOC) (ft.)
PAR-79-444-MW-01 E201713116 541379.4 622069.7 12/15/2017 15.00 5.00 10.00 13.37 0.01 UR 13.76 10.82 9:23 4.80 15.35 8.57 1/18/2018
PAR-79-444-MW-02 E201713787 541466.2 622080.6 12/15/2017 16.00 6.00 10.00 14.00 0.01 UR 14.54 10.83 9:25 6.00 16.49 8.00 1/18/2018

430 MW-1 29-33756 541634.122 621948.496 8/16/1995 12.50 2.50 10.00 9.70 0.02 UR 14.54 10.83 NS

Notes:
  - The synoptic round of water levels in the wells was collected on January 15, 2018.
  - Well information were provided by FTMM for all wells installed before June 2013.
  - ft = feet
  - TOC = Top of Casing
  - Elevation = feet above mean sea level
  - N/A = information not available
  - NS = Not Sampled
  - Bolded top of casing elevations represent a mathematical adjustment between earlier NAD systems and the NAD 88 spatial system: the wells were reduced 1.09 feet to reflect the changes in the NAD systems.

Site Well Permit 
#

Y Coord. 
(North)

X Coord. 
(East)

Installation 
Date

Flush Mount 
or Upright 
Protective 

Casing
(FM or UR)

Protective 
Casing 

Elevation

Ground 
Surface 

Elevation

Gauge 
Time

Sampling 
Date

Could not locate monitoring well



Loc ID
Loc ID

Sample ID Sample ID
Sample Date Sample Date
Sample Round Sample Round
Filtered Filtered
Volatile Organic Compounds (VOCs) (µg/L)
1,1,1,2-Tetrachloroethane UG/L 1 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,1,1-Trichloroethane UG/L 30 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,1,2,2-Tetrachloroethane UG/L 1 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,1,2-Trichloroethane UG/L 3 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,1-Dichloroethane UG/L 50 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,1-Dichloroethene UG/L 1 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,1-Dichloropropene UG/L 100 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,2,3-Trichlorobenzene UG/L 100 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,2,3-Trichloropropane UG/L 0.03 < 2.5 UJ < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5
1,2,4-Trichlorobenzene UG/L 9 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,2,4-Trimethylbenzene UG/L 100 4.7 J < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,2-Dibromo-3-chloroprop UG/L 0.02 < 2.5 UJ < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5
1,2-Dibromoethane UG/L 0.03 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,2-Dichlorobenzene UG/L 600 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,2-Dichloroethane UG/L 2 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,2-Dichloropropane UG/L 1 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,3,5-Trimethylbenzene UG/L 100 10.9 J < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,3-Dichlorobenzene UG/L 600 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,3-Dichloropropane UG/L 100 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
1,4-Dichlorobenzene UG/L 75 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
2,2-Dichloropropane UG/L 100 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
2-Chlorotoluene UG/L 100 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Acetone UG/L 6,000 6.5 B 9.4 9.6 3.6 J < 3.8 < 3.8 < 3.8 < 3.8
Benzene UG/L 1 1.7 J < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Bromobenzene UG/L 100 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Bromochloromethane UG/L 100 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Bromodichloromethane UG/L 1 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Bromoform UG/L 4 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Carbon tetrachloride UG/L 1 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Chlorobenzene UG/L 50 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Chlorodibromomethane UG/L 1 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Chloroethane UG/L 5 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Chloroform UG/L 70 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Cis-1,2-Dichloroethene UG/L 70 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Cis-1,3-Dichloropropene UG/L 1 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Cymene UG/L 100 2.2 J < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Dichlorodifluoromethane UG/L 1,000 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Ethyl benzene UG/L 700 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Hexachlorobutadiene UG/L 1 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 3.8 < 3.8 < 3.8 < 3.8
Isopropylbenzene UG/L 700 1.3 J < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Meta/Para Xylene UG/L 1,000 1 J < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
Methyl bromide UG/L 10 < 0.75 UJ < 0.75 UJ < 0.75 UJ < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75
Methyl butyl ketone UG/L 300 < 3.8 UJ < 3.8 < 3.8 < 3.8 < 3.8 < 3.8 < 3.8 < 3.8
Methyl chloride UG/L 100 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Methyl ethyl ketone UG/L 300 < 3.8 UJ < 3.8 < 3.8 < 3.8 < 3.8 < 3.8 < 3.8 < 3.8
Methyl isobutyl ketone UG/L 100 < 3.8 UJ < 3.8 < 3.8 < 3.8 < 3.8 < 3.8 < 3.8 < 3.8
Methyl Tertbutyl Ether UG/L 70 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Methylene chloride UG/L 3 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Naphthalene UG/L 300 96.6 J 0.37 J < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
n-Butylbenzene UG/L 100 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Ortho Xylene UG/L 1,000 1.2 J < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
p-Chlorotoluene UG/L 100 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Propylbenzene UG/L 100 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
sec-Butylbenzene UG/L 100 3.9 J < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Styrene UG/L 100 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Tert Butyl Alcohol UG/L 100 < 12.5 UJ < 12.5 < 12.5 < 12.5 < 12.5 < 12.5 < 12.5 < 12.5
tert-Butylbenzene UG/L 100 0.46 J < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Tetrachloroethene UG/L 1 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Toluene UG/L 600 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Total Xylenes UG/L 1,000 NA < 2.3 < 2.3 < 2.3 < 2.3 < 2.3 < 2.3 < 2.3
Trans-1,2-Dichloroethene UG/L 100 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Trans-1,3-Dichloropropen UG/L 1 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Trichloroethene UG/L 1 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Trichlorofluoromethane UG/L 2,000 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
Vinyl chloride UG/L 1 < 0.75 UJ < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75

PAR-79-444-GW-MW-01-7.5PAR-79-MP-TMW02

TABLE 2
 GROUND WATER SAMPLING RESULTS - COMPARISON TO NJDEP GROUND WATER QUALITY CRITERIA
SITE PARCEL 79, PARCEL 79 444 USTPARCEL 79, PARCEL 79 444 USTPARCEL 79, PARCEL 79 444 UST

FORT MONMOUTH, NEW JERSEY

NJ 
Ground 
Water 
Quality 
Criteria

PAR-79-444-GW-MW-01-12.5PAR-79-444-TMW-02-11 PAR-79-444-GW-MW-02-8.5 PAR-79-444-GW-MW-02-13.5PAR-79-444-TMW-03-11

PAR-79-MP-TMW02 PAR-79-444-TMW-02

Total

8/3/2016
PAR-79-444-TMW-01-11

Total

1/18/201811/2/2017

Total Total

11/2/2017

Total

1/18/2018

Total

1/18/2018 1/18/2018

Total

PAR-79-444-TMW-01 PAR-79-444-MW-01 PAR-79-444-MW-02PAR-79-444-TMW-03

11/2/2017

Total



Loc ID
Loc ID

Sample ID Sample ID
Sample Date Sample Date
Sample Round Sample Round
Filtered Filtered Total

PAR-79-444-TMW-01 PAR-79-444-MW-01 PAR-79-444-MW-02PAR-79-444-TMW-03

11/2/2017

Total

1/18/2018

Total

1/18/2018 1/18/2018

Total Total

11/2/2017

Total

1/18/201811/2/2017

PAR-79-444-TMW-02

Total

8/3/2016
PAR-79-444-TMW-01-11

Total

TABLE 2
 GROUND WATER SAMPLING RESULTS - COMPARISON TO NJDEP GROUND WATER QUALITY CRITERIA
SITE PARCEL 79, PARCEL 79 444 USTPARCEL 79, PARCEL 79 444 USTPARCEL 79, PARCEL 79 444 UST

FORT MONMOUTH, NEW JERSEY

NJ 
Ground 
Water 
Quality 
Criteria

PAR-79-444-GW-MW-01-12.5PAR-79-444-TMW-02-11 PAR-79-444-GW-MW-02-8.5 PAR-79-444-GW-MW-02-13.5PAR-79-444-TMW-03-11

PAR-79-MP-TMW02

PAR-79-444-GW-MW-01-7.5PAR-79-MP-TMW02

TIC VOCs (µg/L)
Total TICs 500 121.5 JN NA NA NA NA NA NA NA
Semivolatile Organic Compounds (SVOCs) (µg/L)
1,2,4-Trichlorobenzene UG/L 9 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
1,2-Dichlorobenzene UG/L 600 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
1,2-Diphenylhydrazine UG/L 20 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
1,3-Dichlorobenzene UG/L 600 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
1,4-Dichlorobenzene UG/L 75 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
2,4,5-Trichlorophenol UG/L 700 < 2.9 < 2.8 < 2.8 < 3 < 3 < 3.1 < 3.1 < 3
2,4,6-Trichlorophenol UG/L 20 < 0.96 < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
2,4-Dichlorophenol UG/L 20 < 0.96 < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
2,4-Dimethylphenol UG/L 100 < 4.8 < 4.7 < 4.6 < 5 < 5 < 5.2 < 5.2 < 5
2,4-Dinitrophenol UG/L 40 < 7.7 < 7.5 < 7.4 < 8 < 8 < 8.3 < 8.3 < 7.9
2,4-Dinitrotoluene UG/L 10 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
2,6-Dinitrotoluene UG/L 10 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
2-Chloronaphthalene UG/L 600 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
2-Chlorophenol UG/L 40 < 1.9 < 1.9 < 1.9 < 2 < 2 < 2.1 < 2.1 < 2
2-Methylnaphthalene UG/L 30 30.6 J < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
2-Methylphenol UG/L 100 < 0.96 < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
2-Nitroaniline UG/L 100 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
2-Nitrophenol UG/L 100 < 1.9 < 1.9 < 1.9 < 2 < 2 < 2.1 < 2.1 < 2
3,3'-Dichlorobenzidine UG/L 30 < 2.9 UJ < 2.8 < 2.8 < 3 < 3 < 3.1 < 3.1 < 3
3-Nitroaniline UG/L 100 < 1.9 UJ < 1.9 < 1.9 < 2 < 2 < 2.1 < 2.1 < 2
4,6-Dinitro-2-methylpheno UG/L 1 < 4.8 < 4.7 < 4.6 < 5 < 5 < 5.2 < 5.2 < 5
4-Bromophenyl phenyl eth UG/L 100 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
4-Chloro-3-methylphenol UG/L 100 < 0.96 < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
4-Chloroaniline UG/L 30 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
4-Chlorophenyl phenyl eth UG/L 100 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
4-Nitroaniline UG/L 5 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
4-Nitrophenol UG/L 100 < 4.8 < 4.7 < 4.6 < 5 < 5 < 5.2 < 5.2 < 5
Acenaphthene UG/L 400 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Acenaphthylene UG/L 100 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Anthracene UG/L 2,000 0.39 J < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Benzidine UG/L 20 < 28.7 UJ < 28.3 < 27.8 < 30 < 30 < 31.1 < 31.1 < 29.7
Benzo(a)anthracene UG/L 0.1 0.27 J < 0.94 < 0.93 < 1 < 1 0.3 J < 1 < 0.99
Benzo(a)pyrene UG/L 0.1 0.14 JB < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Benzo(b)fluoranthene UG/L 0.2 0.2 J < 0.94 < 0.93 < 1 < 1 0.18 J < 1 < 0.99
Benzo(ghi)perylene UG/L 100 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Benzo(k)fluoranthene UG/L 0.5 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Benzyl alcohol UG/L 2,000 < 1.9 < 1.9 < 1.9 < 2 < 2 < 2.1 < 2.1 < 2
Bis(2-Chloroethoxy)metha UG/L 100 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Bis(2-Chloroethyl)ether UG/L 7 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Bis(2-Chloroisopropyl)ethe UG/L 300 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Bis(2-Ethylhexyl)phthalate UG/L 3 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 0.35 J
Butyl benzyl phthalate UG/L 100 0.15 J < 0.94 < 0.93 < 1 < 1 0.26 J < 1 < 0.99
Carbazole UG/L 100 1.2 J < 0.94 < 0.93 < 1 < 1 0.17 J < 1 < 0.99
Chrysene UG/L 5 0.2 J < 0.94 < 0.93 < 1 < 1 0.2 J < 1 < 0.99
Cresol UG/L NLE < 0.96 < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Dibenz(a,h)anthracene UG/L 0.3 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Dibenzofuran UG/L 100 2.5 J < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Diethyl phthalate UG/L 6,000 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Dimethyl phthalate UG/L 100 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Di-n-butylphthalate UG/L 700 < 0.96 UJ < 0.94 < 0.93 < 1 0.34 J 0.16 J < 1 < 0.99
Di-n-octylphthalate UG/L 100 0.099 J < 0.94 < 0.93 < 1 < 1 0.13 J < 1 < 0.99
Fluoranthene UG/L 300 0.81 J 0.23 J < 0.93 < 1 < 1 0.2 J < 1 < 0.99
Fluorene UG/L 300 3.2 J < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Hexachlorobenzene UG/L 0.02 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Hexachlorobutadiene UG/L 1 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Hexachlorocyclopentadien UG/L 40 < 1.9 UJ < 1.9 < 1.9 < 2 < 2 < 2.1 < 2.1 < 2
Hexachloroethane UG/L 7 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Indeno(1,2,3-cd)pyrene UG/L 0.2 0.11 J < 0.94 < 0.93 < 1 < 1 0.16 J < 1 < 0.99
Isophorone UG/L 40 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Naphthalene UG/L 300 23.8 J < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Nitrobenzene UG/L 6 < 1.9 UJ < 1.9 < 1.9 < 2 < 2 < 2.1 < 2.1 < 2
N-Nitrosodimethylamine UG/L 0.8 < 1.9 UJ < 1.9 < 1.9 < 2 < 2 < 2.1 < 2.1 < 2
N-Nitroso-di-n-propylamin UG/L 10 < 0.96 UJ < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99



Loc ID
Loc ID

Sample ID Sample ID
Sample Date Sample Date
Sample Round Sample Round
Filtered Filtered

PAR-79-444-GW-MW-01-7.5PAR-79-MP-TMW02

TABLE 2
 GROUND WATER SAMPLING RESULTS - COMPARISON TO NJDEP GROUND WATER QUALITY CRITERIA
SITE PARCEL 79, PARCEL 79 444 USTPARCEL 79, PARCEL 79 444 USTPARCEL 79, PARCEL 79 444 UST

FORT MONMOUTH, NEW JERSEY

NJ 
Ground 
Water 
Quality 
Criteria

PAR-79-444-GW-MW-01-12.5PAR-79-444-TMW-02-11 PAR-79-444-GW-MW-02-8.5 PAR-79-444-GW-MW-02-13.5PAR-79-444-TMW-03-11

PAR-79-MP-TMW02 PAR-79-444-TMW-02

Total

8/3/2016
PAR-79-444-TMW-01-11

Total

1/18/201811/2/2017

Total Total

11/2/2017

Total

1/18/2018

Total

1/18/2018 1/18/2018

Total

PAR-79-444-TMW-01 PAR-79-444-MW-01 PAR-79-444-MW-02PAR-79-444-TMW-03

11/2/2017

Total
Semivolatile Organic Compounds (µg/L)
N-Nitrosodiphenylamine UG/L 10 < 1.9 UJ < 1.9 < 1.9 < 2 < 2 < 2.1 < 2.1 < 2
Pentachlorophenol UG/L 0.3 < 7.7 < 7.5 < 7.4 < 8 < 8 < 8.3 < 8.3 < 7.9
Phenanthrene UG/L 100 5.8 J < 0.94 < 0.93 < 1 < 1 0.16 J < 1 < 0.99
Phenol UG/L 2,000 < 0.96 < 0.94 < 0.93 < 1 < 1 < 1 < 1 < 0.99
Pyrene UG/L 200 0.69 J 0.48 J < 0.93 < 1 < 1 0.19 J < 1 < 0.99
TIC SVOCs (µg/L)
Total TICs 500 1757.9 JN 4.5 JN NA 15.5 J 9.5 JN NA NA 5.7 JN

Footnote:

µg/L = micrograms per Liter

####

6) Chemical result qualifiers are assigned by  the laboratory  and are ev aluated and modified (if necessary ) during the data v alidation.

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

UJ=The compound w as not detected: how ev er, the results is estimated because of discrepancies in 
meeting certain analy te-specific QC criteria.

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

2) Number of Analy ses is the number of detected and non-detected results ex cluding rejected results. Sample duplicate pairs hav e not been av eraged.

3) NLE = no limit established.

4) Bolded chemical dectection

5) SS = Site Specific action lev el, see "Specific Chemical Class (or Parameter)" footnote for details.

J = estimated detected v alue due to a concetration below  the reporting limit or due to discrepancies 
in meeting certain analy te-specific quality  control.

JN = Tentativ ely  identified compound, estimated concentration.

NA = Not Applicable

9) Criteria action lev el source document and w eb address.

- The NJ Ground Water Quality  Criteria refers to the NJDEP Groundw ater Quality  Standards - Adopted July  22, 2010

   http://w w w .state.nj.us/dep/w ms/bw qsa/docs/njac79C.pdf

7) Specific Chemical Classes (or Parameters) comments or notes regarding how  data is display ed, compared to Action Lev els, or represented in this table.

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

- Cell Shade v alues represent a result that is abov e the NJ Ground Water Quality  Criteria

      NJDEP Interim Specific GWQC v alues are presented for the NJ GWQS  w here there is not a Specific Ground Water Quality  Criteria.  A full list of compounds is 
av ailable at (http://w w w .nj.gov /dep/w ms/bw qsa/gw qs_interim_criteria_table.htm).

      NJDEP Interim Generic GWQC v alues are  presented for the NJ GWQS w here there is not a  XXXXX or a NJDEP Interim Specific GWQC. Av ailable at 
(http://w w w .nj.gov /dep/w ms/bw qsa/gw qs_interim_criteria_table.htm).

-
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CHRIS CHRISTIE 

Governor 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 

Bureau of Northern Field Operations 

KIM GUADAGNO 

Lt. Governor 

October 13, 2017 

Mr. William Colvin 
BRAC Environmental Coordinator 
OACSIM- U.S. Army Fort Monmouth 
P. 0. Box 148
Oceanport, NJ 07757

7 Ridgedale Avenue 
Cedar Knolls, NJ 07927 

Phone#: 973-631-6401 
Fax#: 973-656-4440 

Re: Supplemental Unregulated Heating Oil Tauk Work Plau 
Fort Monmouth 
Oceanport, Monmouth County 
PI G000000032 

Dear Mr. Colvin, 

BOB MARTIN 

Commissioner 

The New Jersey Department of Environmental Protection (Department) has completed review of the 
Supplemental Unregulated Heating Oil Tank Work Plan (UST Workplan). The UST Workplan included 
proposal for further investigation(s) at various Underground Storage Tank (UST) locations. The 
Department offers the following comments: 

• UST 142B, UST 202A, UST 202D - The proposal to install monitor wells (MWs) is approved.
Please ensure that all approved sampling methodologies are utilized. Please also document field
observations, including the presence of free product and/or sheen in any of the MWs. Please note
that the proposal to install additional MW, as needed, is also approved as this may assist in
further delineating the extent of ground water contamination.

• UST 211 - Further investigation is approved as proposed. However, the Department recommends
installing one temporary well south of boring locations SCREEN 5 and SCREEN 6.

• UST 228B - Further investigation is approved as proposed. Based on the findings from previous
investigation(s) and subsequent sampling results (soils and ground water), the Department may
recommend removing the UST.

• UST 444 - The installation of borings (6), temporary wells (3) and permanent monitor wells (3)
is approved. However, as other USTs were present in the area, please ensure that results from
UST 444 and other USTs' results are not co-mingled.

• UST 490 - Further investigation is approved as proposed. However, please indicate if any
previous soil remediation in the form of soil removal was performed when this UST was removed
in 1990 or thereafter.

• UST 750J, UST 800-12, UST 800-20, UST 884, UST 906A and UST 3035 - Further
investigations are approved as proposed at these locations.



Please submit all results of the findings to my attention for review. If possible, please have each UST 
findings, tables, figures and maps individually prepared. Thank you and please feel free to contact me 
if you have any questions. 

~ 
A.J. Joshi 

C: James Moore, USACE 
Rich Harrison, FMERA 
Joe Fallon, FMERA 
Joe Pearson, Calibre 
File 
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Dear Mr. Joshi: 

The U.S. Army Fort Monmouth (FTMM) Team has prepared this Work Plan to describe the proposed 

sampling and analyses activities to support environmental investigations at select unregulated heating 

oil tanks (UHOTs; also referred to as underground storage tanks [USTs] in this submittal) at FTMM 

(Figure 1).   
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The UHOTs described in this Work Plan are being evaluated in accordance with the New Jersey 

Administrative Code (NJAC) 7:26E Technical Requirements for Site Remediation. Most of these 

UHOTs require a remedial investigation (RI) in accordance with NJAC 7:26E-4.3 for delineation of 

an identified release of fuel oil constituents in groundwater.  However, additional USTs have been 

included in this Work Plan that only require site investigation (SI) soil or groundwater sampling 

(NJAC 7:26E-3.4 or -3.5) to determine if a release has occurred, as designated below: 

• UST 142B (SI) 

• UST 202A (SI)  

• UST 202D (RI) 

• UST 211 (RI) 

• UST 228B (SI) 

• UST 444 (RI) 

• UST 490 (RI) 

• UST 750J (SI) 

• UST 800-12 (RI) 

• UST 800-20 (RI) 

• UST 884 (RI) 

• UST 906A (RI) 

• UST 3035 (SI) 

Specific data needs and proposed sampling at each UHOT site are described in the subsections below.  

Groundwater flow directions in the area where delineation in groundwater is required are generally 

not well established due to the distances to other nearby monitor wells. Therefore, regional 

groundwater flow directions from previous documents (Attachment A) were used as a basis for initial 

planning of groundwater sampling at each site.   

The proposed groundwater assessment strategy includes a combination of field screening and 

groundwater sampling and analysis to delineate the groundwater plume. For a typical UHOT site 

without any previous plume assessment, Geoprobe soil borings will be placed in a ring around the 

former tank site, and each boring will be advanced to a depth below the shallow groundwater.  Field 

screening using a photoionization detector (PID) and visual observation of the Geoprobe soil cores 

will be used to identify and assess areas impacted by fuel oil downgradient of the source area.  

Previous Geoprobe assessments at FTMM have successfully identified fuel oil contamination in areas 

downgradient of former UHOTs using these field screening techniques. The field screening results 

will be used to verify the contaminant migration direction (and by implication, the groundwater flow 

direction) for each UHOT site. Temporary groundwater monitoring wells will then be placed within 

and outside of the plume at each tank site using a Geoprobe, and the groundwater will be sampled to 

verify the nature and extent of groundwater contamination. Following receipt of analytical data from 

the temporary wells, permanent monitoring wells will be installed to establish a monitoring network 

with a minimum of three wells at each site: a source area well near the former tank site, a well 

downgradient of the source but within the plume, and a downgradient sentry well beyond the plume. 

Select existing monitoring wells will also be used for water level measurements to complement the 

monitoring network. All new permanent monitoring wells and the existing monitoring wells to be 

used for water level measurements will be surveyed by a New Jersey-licensed surveyor in accordance 

with the Sampling and Analysis Plan (SAP; Reference 23).  
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Sampling and analytical procedures will follow the protocols established for previous FTMM Work 

Plan submittals (Reference 24).  All Site personnel will be required to read, understand, and comply 

with the safety guidelines in the Accident Prevention Plan (APP) including the Site Health and 

Safety Plan (SHASP), which is included as Appendix A of the APP (Reference 25). The detailed 

field procedures to be used for the activities described in this sampling plan are described in the SAP 

(Reference 23). Please let me know if you need these or any other documents referred to in this Work 

Plan to be sent to you.  

Specific sampling and analytical requirements are summarized in Table 1, and are described for each 

UHOT in the subsections below.   

1. UST 142B 

UST 142B was a steel 550-gallon No. 2 fuel oil UST that was removed in July 1994, along with 

approximately 30 cubic yards of contaminated soil, as presented in Attachment H of USTs Within 

ECP Parcel 79 (Reference 2).  Subsequently, NJDEP required a groundwater investigation to be 

performed (Reference 13); a temporary well was installed, sampled and abandoned in August 2016.  

Multiple polynuclear aromatic hydrocarbons (PAHs) were detected in the groundwater sample, which 

was attributed to sample turbidity rather than a release of fuel oil to groundwater (as reported in 

Reference 10).  NJDEP (Reference 22) then recommended resampling using a method to reduce 

turbidity due to the high concentrations for PAHs detected. 

To address this data need, a 2-inch diameter permanent monitoring well will be installed at the former 

UST 142B tank location, as shown on Figure 2. This approach is expected to result in a low-turbidity 

groundwater sample without PAH exceedances. The well will be installed within a Geoprobe boring 

and will be completed with a 10-foot well screen to approximately 7 feet (ft) below the water table 

(estimated at approximately 4 ft below ground surface [bgs]). The well will be developed to meet the 

criteria specified in NJDEP’s most recent Field Sampling Procedures Manual.  Low-flow sampling 

methods will be used to sample this well and the sample will be analyzed for volatile organic 

compounds (VOCs) and semivolatile organic compounds (SVOCs) in accordance with the 

requirements for No. 2 fuel oil in Table 2-1 of the NJAC 7:26E Technical Requirements for Site 

Remediation.  The Field Geologist will note any indications of fill within the soil column such as 

cinders, coal, or other debris. A letter report will be prepared for UST 142B that either requests a No 

Further Action (NFA) determination or recommends additional investigation or action, as warranted 

from the analytical data.  

2. UST 202A 

UST 202A was a fiberglass 1,000-gallon heating oil UST that was removed in October 2001, along 

with an unspecified quantity of contaminated soil, as presented in Attachment J of USTs Within ECP 

Parcel 79 (Reference 2).  NJDEP (Reference 13) subsequently required a groundwater investigation 

for the UST 202A and UST 202D area.  One temporary well and two existing permanent wells were 

sampled in May and August 2016 (Reference 10).  NJDEP then recommended installation of a 

permanent well nearby to assess UST 202D (Reference 22); at the same time, NFA was not approved 

for UST 202A.  Additional data are needed to delineate groundwater contamination associated with 

UST 202A and to delineate groundwater contamination at nearby UST 202D (described in Section 3 

below).   
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To address the UST 202A data need, one temporary monitoring well will be installed at the former 

UST 202A tank location, as shown on Figure 3.  The well will be installed within a Geoprobe boring 

and will be completed with a 5-foot well screen to approximately 4 ft below the water table 

(estimated at approximately 2 ft bgs).  This well will be sampled and the sample will be analyzed for 

VOCs and SVOCs in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 

7:26E.  The Army may also install and sample additional permanent wells based on the temporary 

well results. A letter report will be prepared for UST 202A that either requests a No Further Action 

(NFA) determination or recommends additional investigation or action.  

3. UST 202D 

UST 202D was a steel 500-gallon heating oil UST that was removed in May 2005 along with 

approximately 20 cubic yards of contaminated soil (Attachment L of Reference 2).  A temporary well 

was sampled at the former UST 202D location in June 2011; benzene (1.61 µg/L) and 2-

methylnaphthalene (109 to 233 µg/L) were detected at concentrations greater than NJDEP Ground 

Water Quality Criteria (GWQC).  NJDEP subsequently required a groundwater investigation for UST 

202D (Reference 13).  One temporary well and two existing permanent wells were sampled in May 

and August 2016 (Reference 10).  NJDEP then recommended installation of a permanent well to 

assess UST 202D with low-flow sampling and analysis for VOCs and SVOCs (Reference 22).     

To address this data need, one permanent monitoring well and at least three temporary wells will be 

installed at the former UST 202D tank location, as shown on Figure 3.  Recent temporary well results 

(Reference 10) suggest that fuel oil constituents have not migrated more than approximately 50 ft 

downgradient of the former tank location (Figure 3).  Therefore, two additional downgradient 

temporary wells and one field screening boring will be installed for verification at offset locations 

approximately 50 feet downgradient of the former tank location to verify that the plume was not 

missed.  A third temporary well will be installed at the former UST 202A location as described in 

Section 2.0 above.  These temporary wells will be installed within a Geoprobe boring and will 

typically be completed with a 5-foot well screen to approximately 4 ft below the water table 

(estimated to be 2 ft bgs).  Samples will be collected from the temporary wells for VOCs and SVOCs 

analyses, in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.  

Additional temporary wells may be installed as needed based on the groundwater sampling described 

above. 

It is anticipated that existing well M16MW02 will be utilized as a downgradient sentry monitor well 

for the UST 202D site.  New well 202MW02 will be developed. Both new well 202MW02 and 

existing well M16MW02 will be sampled using low-flow methods; the samples will be analyzed for 

VOCs and SVOCs in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 

7:26E.  

Water level measurements will be collected from monitoring wells 202MW01, 202MW02, 

M16MW01, and M16MW02 (Figure 3) to determine the local groundwater flow direction.  It is 

anticipated that a remedial investigation report will be prepared for UST 202D.  
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4. UST 211 

UST 211 was a fiberglass 2000-gallon No. 2 fuel oil UST that was removed in November 2001. As 

presented in Attachment F.1 of Reference 8, one closure soil sample contained 3,968 mg/kg Total 

Petroleum Hydrocarbons (TPH).  A temporary well was sampled at the former UST 211 location in 

August 2016; multiple analytes were detected at concentrations greater than the GWQCs including 

1,2,4-trimethylbenzene (543 J µg/L), benzene (2.8 µg/L), naphthalene (1,450 µg/L), 2-

methylnaphthalene (6,680 µg/L), total VOC Tentatively Identified Compounds (TICs; 1,302 µg/L) 

and total SVOC TICs (14,322 µg/L) (Attachment D of Reference 8).  NJDEP stated that additional 

remedial efforts were required for this site (Reference 19).  Additional data are needed to delineate 

groundwater contamination at UST 211.   

To address this data need, multiple field screening borings, temporary monitoring wells and 

permanent monitoring wells will be installed near the former UST 211 tank location, as shown on 

Figure 4.  Field screening Geoprobe borings SCREEN1 through SCREEN6 (Figure 4) will be 

advanced at locations around the former UST 211 location to provide field verification of the 

groundwater flow direction, which is assumed to be towards the north-northwest based on regional 

groundwater maps (Attachment A).  These borings will be advanced past the water table, which is 

assumed to be approximately 12 ft bgs based on previous drilling at PAR-72-211-TMW-01. The field 

screening borings will be logged visually and with a PID, which has proven useful for identifying fuel 

oil contamination at FTMM.  The field results will be used to validate the locations for subsequent 

temporary wells to assist with delineating the groundwater plume. 

A total of four additional temporary monitor wells are proposed at UST 211. A line of three 

temporary monitor wells (TMW-02 through TMW-04) will be installed along Russel Avenue 

(approximately 60 ft downgradient of the tank) to verify the direction and lateral boundaries of the 

plume.  A fourth temporary monitor well (TMW-05) will be installed further downgradient to 

establish the downgradient extent of the plume prior to installing a downgradient permanent sentry 

well.  As with the field screening borings, the borings for temporary wells will be logged visually and 

with a PID to estimate the extent of the plume in the field.  Additional field screening borings (like 

SCREEN7 on Figure 4) may be used to determine the downgradient extent of the plume.  The 

temporary wells will be installed within Geoprobe borings and will typically be completed with a 5-

foot well screen to approximately 4 ft below the water table (estimated at approximately 12 ft bgs).  

Samples will be collected from each temporary well and analyzed for VOCs and SVOCs in 

accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.   

Based on the analytical results of the temporary well samples, three permanent monitoring wells will 

be installed for groundwater monitoring: one at the source area (MW-01); one within the plume 

(MW-02); and one downgradient sentry location (MW-03).  The new wells will be developed and 

sampled using low-flow methods, and the groundwater samples will be analyzed for VOCs and 

SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.  

Water level measurements will be collected from the three new monitoring wells, and from nearby 

wells 200MW01 (located south of Building 216; see Attachment A), 200MW06 (located north of 

Building 228; Figure 5), and B5MW05B (located southeast of Building 261), to determine the local 

groundwater flow direction.  It is anticipated that a remedial investigation report will be prepared for 

UST 211.  
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5. UST 228B 

UST 228B is a steel 1,000-gallon No. 2 fuel oil UST that was partially uncovered in December 2010, 

and then re-buried and left in place.  Therefore, UST 228B has not been administratively closed.  The 

Army has conducted soil sampling along the tank to determine if a release has occurred at UST 228B, 

and the results were described in Attachment G.4 of Reference 8.  One soil sample from the 7 to 7.5 

foot interval of boring PAR-72-228-SB-03 had a 2-methylnaphthalene concentration of 23.9 mg/kg 

which exceeded the NJDEP Impact to Ground Water (IGW) screening level, but not the Residential 

Direct Contact Soil Remediation Standard (RDCSRS).  Synthetic Precipitation Leachate Procedure 

(SPLP) analysis for 2-methylnaphthalene was not performed (as prescribed by NJDEP guidance) on 

this soil sample due to exceedance of holding times.  However, a temporary well located about 10 ft 

downgradient of boring PAR-72-228-SB-03 was sampled and 2-methylnaphthalene was notably 

absent in this sample.  NJDEP agreed that additional remedial efforts were required (Reference 19). 

Further evaluation of the soil boring log for PAR-72-228-SB-03 indicates that groundwater was 

encountered at approximately 7 ft bgs, and therefore this sample may have been from the saturated 

zone and, if so, IGW screening levels would not apply, and there would be no soil exceedances at this 

site.  Additional data, as described below, are needed to assess the potential for unsaturated soil to 

exceed the SPLP criteria for 2-methylnaphthalene. 

To address this data need, one Geoprobe soil boring (SB-04) will be advanced at the location of the 

previous boring PAR-72-228-SB-03 where the IGW screening level for 2-methylnaphthalene was 

exceeded (Figure 5).  An unsaturated soil sample (from above the water table) will be collected from 

approximately 7 to 7.5 ft bgs for 2-methylnaphthalene analysis using the SPLP procedure.  A letter 

report will be prepared for UST 228B that reports the results of this additional investigation.  

6. UST 444 

UST 444 was a steel 1,000-gallon No. 2 fuel oil UST that was removed in January 2010; an 

unreported quantity of contaminated soil was removed the following month (Attachment U of 

Reference 2).  NJDEP   required a groundwater investigation for the UST 444 area (Reference 13).  A 

temporary well was sampled at the former UST 444 location in August 2016; multiple analytes were 

detected at concentrations greater than the GWQCs, including benzene (1.7 J µg/L), 2-

methylnaphthalene (30.6 J µg/L), and total SVOC TICs (1,758 µg/L) (Reference 10).  NJDEP 

commented that further investigation was necessary for this site (Reference 22).  Additional data are 

needed to delineate groundwater contamination at UST 444.   

To address this data need, multiple field screening borings, temporary monitoring wells and 

permanent monitoring wells will be installed around the former UST 444 tank location, as shown on 

Figure 6.  Field screening Geoprobe borings SCREEN1 through SCREEN6 (Figure 6) will be 

advanced at locations around the former UST 444 location to determine the groundwater flow 

direction which is assumed to be towards the north based on regional groundwater maps (Attachment 

A).  These borings will be advanced past the water table, which is assumed to be at approximately 6 ft 

bgs based on previous drilling at PAR-79-MP-TMW-02. The field screening borings will be logged 

visually and with a PID, which has proven useful for identifying fuel oil contamination at FTMM.  

The field results will be used to verify the field locations for subsequent temporary wells to assist 

with delineating the groundwater plume. 
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A total of three additional temporary monitor wells are proposed at UST 444. A line of two additional 

temporary monitor wells (TMW-01 and TMW-02) will be installed approximately 100 ft 

downgradient of the tank to verify the direction and lateral boundaries of the plume.  Results from a 

temporary well (PAR-79-MP-TMW03) installed in August 2016 for another former UST 

investigation will be used to complete this line of temporary wells (there were no exceedances of 

GWQC in this well).  A third temporary monitor well (TMW-03) will be installed approximately 100 

feet farther downgradient to establish the downgradient extent of the plume prior to installing a 

permanent downgradient sentry well.  As with the field screening borings, the borings for temporary 

wells will be logged visually and with a PID to estimate the extent of the plume in the field.  

Additional field screening borings may be used to determine the downgradient extent of the plume.  

The temporary wells will be installed within Geoprobe borings and will be completed with a 5-foot 

well screen to approximately 4 feet below the water table (estimated at approximately 6 ft bgs).  Each 

temporary well will be sampled and the groundwater samples will be analyzed for VOCs and SVOCs, 

in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.   

Three new permanent monitoring wells will be installed for groundwater monitoring at the source 

area (MW-01), within the plume (MW-02), and at a downgradient sentry location (MW-03).  These 

wells will be installed after the analytical data for the temporary wells have been evaluated; therefore 

the actual locations may be adjusted from those shown on Figure 6 based on these data.  The new 

wells will be developed and sampled using low-flow methods, and the groundwater samples will be 

analyzed for VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-1 

of NJAC 7:26E.  

Water level measurements will be collected from the three new monitoring wells and from nearby 

well 430MW-1 (Figure 6) to determine the local groundwater flow direction.  It is anticipated that a 

remedial investigation report will be prepared for UST 444.  

7. UST 490 

UST 490 was a steel 1,000-gallon No. 2 fuel oil UST that was removed in May 1990 (Attachment CC 

of Reference 2).  NJDEP subsequently required additional characterization of groundwater 

contamination for the UST 490 area (Reference 13). Multiple rounds of Geoprobe soil sampling 

performed from 2005 through 2016 verified the presence of petroleum contaminated soils near the 

former UST location.  Groundwater was sampled in August 2016 from a temporary well (PAR-79-

490-TMW-03) located downgradient of the former UST location and just south of Building 490; 2-

methylnaphthalene (63.5 µg/L) and total SVOC TICs (1,323 µg/L) were detected at concentrations 

greater than the GWQCs (Reference 10).  NJDEP commented that additional groundwater 

investigations must also include analyses for PAHs (Reference 22).  As described below, additional 

data are needed to estimate the nature and extent of groundwater contamination at UST 490.   

Previous sampling results have been used to select additional field screening borings, temporary 

monitoring wells and permanent monitoring wells which will be installed downgradient of the former 

UST 490 location (Figure 7).  Field screening Geoprobe borings will be advanced at two locations 

(SCREEN1 and SCREEN2; Figure 7) south of Building 490 to determine the groundwater flow 

direction which is assumed to be towards the southeast based on regional groundwater maps 

(Attachment A).  The field screening borings will be advanced past the water table, which is assumed 

to be at approximately 3 ft bgs based on previous drilling at PAR-79-490-TMW-03. The field 
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screening borings will be logged visually and with a PID, which has proven useful for identifying fuel 

oil contamination at FTMM.  The field results will be used to select the field locations of temporary 

wells to be installed to delineate the groundwater plume. 

A total of four additional temporary monitor wells are proposed at UST 490. Two temporary monitor 

wells (TMW-04 and TMW-05) will be installed approximately 50 ft from the previous PAR-79-490-

TMW-03 location to locate the lateral (cross-gradient) boundaries of the plume.  Two temporary 

monitor wells (TMW-06 and TMW-07) will be installed approximately 70 and 120 ft farther 

downgradient from Building 490 to establish the downgradient extent of the plume, prior to installing 

a permanent downgradient sentry well.  As with the field screening borings, the borings for temporary 

wells will be logged visually and with a PID to estimate the extent of the plume in the field.  

Additional field screening borings may be used to determine the downgradient extent of the plume.  

The temporary wells will be installed within Geoprobe borings and will typically be completed with a 

5-ft well screen to approximately 4 ft below the water table (estimated at approximately 3 ft bgs).  

Samples will be collected from each temporary well for VOC and SVOC analyses, in accordance 

with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.   

Existing well 490MW01 will be maintained as a source area well at the former UST 490 location.  

Two new permanent monitoring wells will be installed for groundwater monitoring within the plume 

(MW-02) and at a downgradient sentry location (MW-03).  These wells will be installed after the 

analytical data for the temporary wells have been evaluated; therefore the actual locations may be 

adjusted from those shown on Figure 7.  The two new wells will be developed.  These two new wells 

and existing well 490MW01 will be sampled using low-flow methods and the groundwater samples 

will be analyzed for VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in 

Table 2-1 of NJAC 7:26E.  

Water level measurements will be collected from the three new monitoring wells, from the new well 

at former UST 142B (Figure 2), and from existing well M16MW01 (Figure 3) to determine the local 

groundwater flow direction.  It is anticipated that a remedial investigation report will be prepared for 

UST 490.  

8. UST 750J 

UST 750J was a steel 1,000-gallon heating oil UST that was removed in August 2009, along with 

approximately 24 cubic yards of contaminated soil (Attachment M of Reference 6).  NJDEP 

commented that a groundwater investigation was warranted (Reference 21).  

One temporary monitoring well (TMW-01) will be installed at the former UST 750J tank location 

(Figure 8).  The well will be installed within a Geoprobe boring and will be completed with a 5 foot 

well screen to approximately 4 ft below the water table (approximately 6.5 ft bgs).  A sample from 

this well will be analyzed for VOCs and SVOCs, in accordance with the requirements for No. 2 fuel 

oil in Table 2-1 of NJAC 7:26E. A letter report will be prepared for UST 750J that either requests a 

NFA determination or recommends additional investigation or action.  

9. UST 800-12 

UST 800-12 was a steel 1,000-gallon No. 2 fuel oil UST located in the parking lot of the former First 

Atlantic Credit Union (Building 1006).  This UST was removed in May 2003 along with 
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approximately 18 cubic yards of contaminated soil (Attachment J of Reference 3). NJDEP 

commented that a groundwater investigation for the UST 800-12 area was necessary (Reference 15).  

Temporary well ARE-800-TMW-07 was installed and sampled at the former UST 800-12 location in 

August 2016; 2-methylnaphthalene (148 µg/L) and total SVOC TICs (510 µg/L) were detected at 

concentrations greater than the GWQCs (Reference 9).  Based on these groundwater results, NJDEP 

(Reference 20) commented that further groundwater investigation was necessary. Further delineation 

of groundwater contamination at UST 800-12 will be performed as described below.   

Multiple field screening borings, temporary monitoring wells and permanent monitoring wells will be 

installed around the former UST 800-12 tank location (Figure 9).  Field screening Geoprobe borings 

SCREEN1 through SCREEN6 (Figure 9) will be advanced at locations around the former UST 800-

12 location to determine the local   groundwater flow direction, which is assumed to be towards the 

north-northwest based on regional groundwater maps (Attachment A).  These borings will be 

advanced past the water table, which is assumed to be approximately 8.5 ft bgs based on previous 

drilling at ARE-800-TMW-07 (Reference 9). The field screening borings will be logged visually and 

the soils will be monitored with a PID which has proven useful for identifying fuel oil contamination 

at FTMM.  The field results will be used to select the field locations for temporary wells to assist with 

delineating the groundwater plume. 

A total of four temporary monitor wells are proposed at UST 800-12. A line of three temporary 

monitor wells (TMW-01 through TMW-03) will be installed approximately 80 ft downgradient of the 

location of the former tank to determine the direction and lateral boundaries of the plume.  A fourth 

temporary monitor well (TMW-04) will be installed approximately 80 ft farther downgradient to 

establish the downgradient extent of the plume; this temporary well will be installed and sampled 

prior to installing a permanent downgradient sentry well.  As with the field screening borings, the 

borings for temporary wells will be logged visually and with a PID to estimate the extent of the 

plume in the field.  Additional field screening borings may be used to determine the downgradient 

extent of the plume.  The temporary wells will be installed within Geoprobe borings and will 

typically be completed with a 5 foot well screen to approximately 4 ft below the water table 

(approximately 8.5 ft bgs).  Each temporary well will be sampled and the groundwater samples will 

be analyzed for VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-

1 of NJAC 7:26E.   

Three new permanent monitoring wells will be installed to monitor groundwater at the source area 

(MW-01), within the plume (MW-02), and at a downgradient sentry location (MW-03).  These wells 

will be installed after the analytical data for the temporary wells have been evaluated; the actual 

locations may be adjusted from those shown on Figure 9 based on these data.  The new permanent 

wells will be developed and sampled using low-flow methods.  The groundwater samples will be 

analyzed for VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-1 

of NJAC 7:26E.  

Water level measurements will be collected from the three new monitoring wells and from nearby 

existing wells 812MW05 and 812MW13 (Figure 2 of Attachment A) to determine the local 

groundwater flow direction.  It is anticipated that a remedial investigation report will be prepared for 

UST 800-12.  
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10. UST 800-20 

UST 800-20 was a steel 1,000-gallon No. 2 fuel oil UST that was removed in July 2003 along with 

approximately 80 cubic yards of contaminated soil (Attachment O of Reference 3).  NJDEP 

commented that a groundwater investigation for the UST 800-20 area was necessary (Reference 15).  

A temporary well was sampled at the former UST 800-20 location in August 2016; 1,1,2-

trichloroethane (5.5 µg/L), 2-methylnaphthalene (41 µg/L) and total SVOC TICs (724 µg/L) were 

detected at concentrations greater than the GWQCs (Reference 9).  Based on these groundwater 

results, NJDEP commented that additional groundwater investigation was necessary for this site 

(Reference 20).  Further   delineation of groundwater contamination at UST 800-20 will be performed 

as described below.   

Multiple field screening borings, temporary monitoring wells and permanent monitoring wells will be 

installed around the former UST 800-20 tank location (Figure 10).  Field screening Geoprobe borings 

SCREEN1 through SCREEN6 (Figure 10) will be advanced at locations around the former UST 800-

20 location to determine the local groundwater flow direction, which is assumed to be towards the 

north-northwest based on regional groundwater maps (Attachment A).  These borings will be 

advanced past the water table which is assumed to be at approximately 7 ft bgs based on previous 

drilling at ARE-800-TMW-08 (Reference 9). The field screening borings will be logged visually and 

with a PID which has proven useful for identifying fuel oil contamination at FTMM.  The field 

results will be used to select the locations for temporary wells to assist with delineating the 

groundwater plume. 

A total of four additional temporary monitor wells are proposed at former UST 800-20. A line of 

three temporary monitor wells (TMW-01 through TMW-03) will be installed approximately 60 ft 

downgradient of the former tank to verify the direction and lateral boundaries of the plume.  A fourth 

temporary monitor well (TMW-04) will be installed approximately 80 ft farther downgradient to 

establish the downgradient extent of the plume, prior to installing a downgradient permanent sentry 

well.  As with the field screening borings, the borings for temporary wells will be logged visually and 

with a PID to estimate the extent of the plume in the field.  Additional field screening borings may be 

used to determine the downgradient extent of the plume.  The temporary wells will be installed within 

Geoprobe borings and will typically be completed with a 5 foot well screen approximately 4 ft below 

the water table (approximately 7 ft bgs).  Samples from each temporary well will be analyzed for 

VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 

7:26E.   

Three new permanent monitoring wells will be installed to monitor groundwater at the source area 

(MW-01), within the plume (MW-02), and at a downgradient sentry location (MW-03).  These wells 

will be installed after the analytical data for the temporary wells have been evaluated; the actual 

locations may be adjusted from those shown on Figure 10 based on these data.  The new wells will be 

developed and sampled using low-flow methods.  The groundwater samples will be analyzed for 

VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 

7:26E.  

Water level measurements will be collected from the three new monitoring wells, and from nearby 

existing wells 812MW05 and 812MW13 (Figure 2 of Attachment A), to determine the local 



Ashish Joshi, NJDEP 

Supplemental UHOT Work Plan 

15 August 2017 

 Page 11 of 17 

 

Page 11 of 17 

 

groundwater flow direction.  It is anticipated that a remedial investigation report will be prepared for 

UST 800-20.  

11. UST 884 

UST 884 was a steel 1,000-gallon No. 2 fuel oil UST that was removed in October 2003 along with 

an unspecified amount of contaminated soil (Attachment U of the Reference 3).  NJDEP commented 

that a groundwater investigation was necessary for the UST 884 area (Reference 15).  A temporary 

well was sampled at the former UST 884 location in April 2016; 2-methylnaphthalene (150 µg/L) and 

total VOC TICs (981 µg/L) were detected at concentrations greater than the GWQCs (Reference 9).  

Based on these groundwater results, NJDEP commented additional groundwater investigation was 

necessary (Reference 20). Further delineation of groundwater contamination at UST 884 will be 

performed as described below.   

Multiple field screening borings, temporary monitoring wells and permanent monitoring wells will be 

installed around the former UST 884 tank location (Figure 11).  Field screening Geoprobe borings 

SCREEN1 through SCREEN6 (Figure 11) will be advanced at locations around the former UST 884 

location to determine the local groundwater flow direction, which is assumed to be towards the 

northwest based on regional groundwater maps (Attachment A).  These borings will be advanced past 

the water table, which is assumed to be at approximately 6 ft bgs based on previous drilling at ARE-

800-TMW-05 (Reference 9). The field screening borings will be logged visually and with a PID 

which has proven useful for identifying fuel oil contamination at FTMM.  The field results will be 

used to select the locations for temporary wells to assist with delineating the groundwater plume. 

A total of four additional temporary monitor wells are proposed at UST 884. A line of three 

temporary monitor wells (TMW-01 through TMW-03) will be installed approximately 60 ft 

downgradient of the tank to verify the direction and lateral boundaries of the plume.  A fourth 

temporary monitor well (TMW-04) will be installed approximately 60 ft farther downgradient to 

establish the downgradient extent of the plume, prior to installing a downgradient permanent sentry 

well.  As with the field screening borings, the borings for temporary wells will be logged visually and 

with a PID to estimate the extent of the plume in the field.  Additional field screening borings may be 

used to determine the downgradient extent of the plume.  The temporary wells will be installed within 

Geoprobe borings and will typically be completed with a 5-foot well screen to approximately 4 ft 

below the water table (approximately 6 ft bgs).  Samples will be collected from each temporary well 

and analyzed for VOCs and SVOCs in accordance with the requirements for No. 2 fuel oil in Table 2-

1 of NJAC 7:26E.   

Three new permanent monitoring wells will be installed to monitor groundwater at the source area 

(MW-01), within the plume (MW-02), and at a downgradient sentry location (MW-03).  These wells 

will be installed after the analytical data for the temporary wells have been evaluated; based on these 

data, the actual locations may be adjusted from those shown on Figure 11.  The new wells will be 

developed, and sampled using low-flow methods.  The samples will be analyzed for VOCs and 

SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.  

Water level measurements will be collected from the three new monitoring wells and from nearby 

existing wells 800MW01 and 800MW02 (located west and north of Building 800), to determine the 
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local groundwater flow direction.  It is anticipated that a remedial investigation report will be 

prepared for UST 884.  

12. UST 906A 

UST 906A was a steel 1,000-gallon No. 2 fuel oil UST that was removed in June 1990 (Attachment 

D of Reference 1).  NJDEP did not approve the Army’s NFA request for UST 906A due to elevated 

TPH levels in soil and 2-methylnaphthalene in groundwater at a concentration greater than the 

GWQC (Reference 14).  The Army subsequently prepared a Work Plan for the UST 906A area 

(Reference 4), which was approved by NJDEP (Reference 16).   

Field work at the UST 906A site was performed in April, May, and August 2016 and consisted of 

Geoprobe soil sampling near the former tank area and temporary well sampling from within and 

downgradient of the former UST 906A tank area.  Soil sample results are presented in Table 2 and 

Figure 12, and as indicated, Extractable Petroleum Hydrocarbons (EPH) concentrations were greater 

than the NJDEP cleanup criteria of 5,100 mg/kg are present near the former tank area.  The soil EPH 

exceedance has not been delineated in the northwest direction from the former tank site.  One soil 

sample from boring PAR-68-SB-04 (Figure 12) was also analyzed for SVOCs and 2-

methylnaphthalene in this sample (35 mg/kg) exceeded the NJDEP IGW screening level.   

Groundwater analyses are presented in Table 3 and Figure 13.  The groundwater sample at PAR-68-

TMW-01 from the former UST 906A source area exceeded the GWQC for 1,2,2-trichloroethane 

(present at 4.6 µg/L) and total SVOC TICs (present at 2,719 µg/L).  The groundwater sample further 

downgradient at PAR-68-TMW-02 exceeded the GWQC for 1,2,4-trimethylbenzene (102 µg/L), 2-

methylnaphthalene (386 µg/L) and total SVOC TICs (2,319 µg/L).  Based on these groundwater 

results, it is apparent that a groundwater plume associated with UST 906A has migrated in the north-

northwest direction below Building 906 and farther downgradient an unknown distance.  Therefore, 

additional data, as described below, are needed to delineate groundwater contamination at former 

UST 906A.   

Multiple soil borings, temporary monitoring wells and permanent monitoring wells will be installed 

around the former UST 906A tank location, as shown on Figures 12 and 13.  Field screening 

Geoprobe borings (locations PAR-68-TMW-2-1 through TMW-2-4 shown on Figure 13) were 

previously used in April 2016 to verify the north-northwest direction of plume migration; therefore, 

additional field screening borings are not proposed for the future work.   

One additional soil boring (SB-07 on Figure 12) will be advanced to the northwest of the former UST 

906A excavation for collection of soil samples to delineate the EPH exceedances in this direction.  

Three soil samples will be collected from this boring to characterize the soil with depth:  one from 

above, one from within, and one from below the most contaminated soil interval within the boring.  

The soil samples will be analyzed for EPH and the sample with the highest field indications of 

contamination will be analyzed for the SVOCs 2-methylnaphthalene and naphthalene, in accordance 

with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E. 

A total of three temporary monitoring wells will be installed. A line of two temporary monitoring 

wells (TMW-03 and TMW-04 on Figure 13) will be installed approximately 100 ft downgradient of 

the tank to verify the lateral boundaries of the plume.  The previous temporary well PAR-68-TMW-

02 established the plume migration direction. An additional temporary monitoring well (TMW-05) 
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will be installed approximately 70 ft further downgradient to verify the downgradient extent of the 

plume, prior to installing a permanent downgradient sentry well.  The borings for temporary wells 

will be logged visually and with a PID to estimate the extent of the plume in the field.  Additional 

field screening borings may be used to determine the downgradient extent of the plume.  The 

temporary wells will be installed within Geoprobe borings and will typically be completed with a 5 

foot well screen to approximately 4 ft below the water table (approximately 5 ft bgs).  Groundwater 

samples will be collected from each temporary well and will be analyzed for VOCs and SVOCs, in 

accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.   

Three new permanent monitoring wells will be installed to monitor groundwater at: the source area 

(MW-01, same location as new soil boring SB-07); within the plume (MW-02, same location as 

previous temporary well PAR-68-TMW-02); and at a downgradient sentry location (MW-03).  These 

wells will be installed after the analytical data from the new temporary wells have been evaluated; the 

actual locations may be adjusted from those shown on Figure 13 based on these data.  The new wells 

will be developed and sampled using low-flow methods and the groundwater samples will be 

analyzed for VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-1 

of NJAC 7:26E.  

Water level measurements will be collected from the three new monitoring wells and from nearby 

existing well M12MW14 (Figure 13) to determine the local groundwater flow direction.  It is 

anticipated that a remedial investigation report will be prepared for UST 906A.  

13. UST 3035 

UST 3035 was a steel 5,000-gallon No. 2 fuel oil UST that was removed in 1989. The location of 

former UST 3035 is not well documented and has been estimated based on the location of the former 

boiler room at Building 3035 (Figure 14).  

As described in Reference 5, closure soil samples were not collected when former UST 3035 was 

removed. The SI Report Addendum was submitted to NJDEP along with a request for a NFA 

determination   NJDEP was unable to approve the NFA request without analytical data (Reference 

17) and the Army proposed additional sampling (Reference 7) which was approved by NJDEP 

(Reference 18) and is the basis of the work described below.   

Soil samples will be collected from three borings (SB-01, SB-02, and SB-03) (Figure 14) to support a 

future NFA request.  Two soil samples will be collected from each boring.  At each boring, a sample 

will be collected from approximately 8.0-8.5 ft bgs (or another interval representative of the soil 

below the removed tank) and from a 6-inch interval just above the water table (approximately 2 ft 

bgs).  One of these two soil samples will be collected from the most contaminated interval 

encountered based on field evidence (visual, olfactory, or PID screening).  If there is no field 

evidence of petroleum contamination, then the two soil samples will be collected from 8.0-8.5 ft bgs 

and from just above the water table (approximately 3 ft bgs).  Each soil sample will be analyzed for 

total EPH with additional contingency SVOCs analyses (25 percent) for naphthalene and 2-

methylnaphthalene if EPH concentrations exceed 1,000 mg/kg.  These soil analyses are consistent 

with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.  A letter report will be prepared 

for UST 3035 that reports the results of this investigation.  
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14. SUMMARY 

We look forward to your review of this Work Plan and approva l or comments. The technica l Point of 
Contac t (POC) for this matter is Kent Friesen at (732) 383-7201 or by email at 
kent.friesen@parsons.com. Should you have any questions or require addi tional information , please 
contact me by phone at (732) 380-7064 or by email at wi lliam.r.colvinl 8.civ@rnail.mil. 

Sincerely, 

;J:&c ,vvwl J c/47u---
William R. Colvin, PMP, PG, CHMM 
BRAC Environmental Coordinator 

cc: Ashish Joshi, NJDEP (e-mail and 2 hard copies) 
William Colvin, BEC (e-mail and l hard copy) 
Joseph Pearson, Calibre (e-mail) 
James Moore, USACE (e-mail) 
Jim Kelly, USACE (e-mail) 
Cris Grill, Parsons (e-mail) 
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UHOT LOCATIONS
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UST3035 is located within the Charles Woods
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UST 444
SAMPLE LOCATIONS
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SCRN TMW MW SB

79

UST 142B (Figure 2) - 1 permanent well for 

low turbidity groundwater sample for release 

detection -- -- 1 -- 1 1 1 0

81

USTs 202A and 202D (Figure 3) - Multiple 

groundwater samples for release detection 

(UST 202A) and delineation (UST 202D) 1 3 1 -- 5 5 5 0

72

UST 211 (Figure 4) - multiple field screening 

borings and groundwater samples for 

delineation 7 4 3 -- 14 7 7 0

79

UST 444 (Figure 6) - multiple field screening 

borings and groundwater samples for 

delineation 6 3 3 -- 12 6 6 0

79

UST 490 (Figure 7) - multiple field screening 

borings and groundwater samples for 

delineation 2 4 2 -- 7 7 7 0

51

UST 750J (Figure 8) - One groundwater 

sample for release detection -- 1 -- -- 1 1 1 0

55

UST 800-12 (Figure 9) - multiple field 

screening borings and groundwater samples 

for delineation 6 4 3 -- 13 7 7 0

56

UST 800-20 (Figure 10) - multiple field 

screening borings and groundwater samples 

for delineation 6 4 3 -- 13 7 7 0

54

UST 884 (Figure 11) - multiple field 

screening borings and groundwater samples 

for delineation 6 4 3 -- 13 7 7 0

68

UST 906A (Figure 13) - multiple 

groundwater samples for delineation 0 3 3 -- 6 6 6 0

72

UST 228B (Figure 5) - 1 soil sample for 2-

methylnaphthalene analysis by SPLP 
f/

-- -- -- 1 1 0 1 (SPLP) 0

68

UST 906A (Figure 12) - 1 additional soil 

boring for delineation -- -- -- 1 1 0 1 3

1

UST 3035 (Figure 14) - 3 soil borings for 

release detection -- -- -- 3 3 0 2 6

Field Duplicates (5% Sampling Frequency per media) NA 
h/

NA NA NA NA 3 4 1

Matrix Spike (5% Sampling Frequency per media) NA NA NA NA NA 3 4 1

Matrix Spike Duplicate (5% Sampling Frequency per media)NA NA NA NA NA 3 4 1

Trip Blank (1 per cooler of VOCs per media) NA NA NA NA NA 3 0 0

NA NA NA NA NA 3 4 1

Equipment Blank (5% Sampling Frequency per media) NA NA NA NA NA 3 4 1

34 30 22 10 NA 72 77 14

Notes:
a/
  SCRN = Geoprobe boring for field screening; TMW = temporary monitor well; MW = Permanent monitor well; SB = soil boring for soil analyses.

a/
  Field meter readings include, in soil samples: photoionization detector (PID) readings along entire soil column; and in groundwater: PID headspace, 

    pH, temperature, electrical conductivity, dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity.
b/

  VOCs = volatile organic compounds; TICs = tentatively identified compounds.
c/
  SVOCs = semivolatile organic compounds; TICs = tentatively identified compounds.

d/
   EPH = extractable petroleum hydrocarbons.

e/
    If any EPH concentrations in soil exceed 1000 mg/kg in any of the site samples, then minimum 25% of the samples where EPH exceeds 1000 mg/kg will also be analyzed for 2-methylnaphthalene and naphthalene.

f/
  SPLP = Synthetic Precipitation Leachate Procedure method SW1312

g/
  QA/QC = quality assurance/quality control; SAP = Sampling and Analysis Plan.

h/
  NA = not applicable.

Non-

Fractionate

d EPH 
d/ e/

TABLE 1

SAMPLING SUMMARY FOR SUPPLEMENTAL UHOT WORK PLAN

FORT MONMOUTH, NEW JERSEY

TOTAL   

QA Split (5% per media)

Soil

QA/QC samples (see SAP for additional details) 
g/

Groundwater

Field Installation

Location and General Rationale (see text)Parcel

Field 

Meter 

Readings 
a/

VOCs + 

TICs by 

Method 

8260C 
b/

SVOCs + 

TICs by 

Method 

8270D 
c/



ATTACHMENT A
Groundwater Flow Direction Maps
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PARCEL 79 SHALLOW GROUNDWATER
CONTOURS - OCTOBER 7, 2015

NOTES:

Groundwater elevations in monitoring wells 482MW01,
482MW02, 108MW01, 108MW02, 108MW03, 
108MW04, 65AM01, 161MW01, 80MW03 and 
80MW05 were considered anomalous compared to 
the fluid levels at neighboring wells and were not used
to create groundwater contours.

NS = Not Surveyed

NM = Not Measured
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CHRJS CHRISTIE 
Governor 

KIM GUADAGNO 
Lt. Governor 

William Colvin 

~htie of ~ efn Werseu 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

Bureau of Case Management 
40 I East State StTeet 

P.O. Box 420/Mail Code 40 l -05F 

Trenton, NJ 08625-0028 
Phone # : 609-633-1455 

Fax #: 609-292-2 117 

BRAC Environmental Coordinator 
OACSIM - U.S. Anny Fort Monmouth 
PO Box 148 
Oceanport, NJ 07757 

May 8, 2017 

BOB MARTIN 
Commissioner 

Re: Request for No Further Action at Multiple Parcel 79 St0r_age Tanks Site Investigation 
Report Addendum. 
Fort Monmouth 
Oceanport, Monmouth County 
PI G000000032 

Dear Mr. Colvin, 

The New Jersey Department of Enviromnental Protection (Department) has completed review of 
the referenced report, received February 10, 2017, prepared by the Department of the Anny's 
Office of Assistant Chief of Staff for Installation Management to present the results of additional 
sampling efforts at numerous above and underground storage tanks located within Parcel 79. 
Comments are as follows: 

ASTs 1 & 2 
Based upon soil and ground water analytical results, it is agreed no further action is necessary. 

UST 142B 
The request for an NF A for the P AHs found in ground water is not acceptable. The 
concentrations ofbenzo(a)antlu·acene is 85 times the Ground Water Quality Standard (GWQS). 
The concentration ofbenzo(a)pyrene is 149 times the GWQS, and benzo(b)fluoranthene is 97 
times the GWQS. This location must be resampled using a method to reduce turbidity. Given 
the high concentrations when compared to samples taken from other UST locations, the 
Depmiment is concerned these ground water concenh·ations may be indicative of actual ground 
water conditions, rather than the result of very turbid samples. A permanent well using low 
flow sampling methodology may be required to address this issue. 

New Jersey is an Equal Opponunity Employer, Primed on Recycled Paper and Recyclable 



UST444 
Soil boring logs indicated odors and elevated PIO readings. In addition, benzene, 
2-methylnaphthalen and SVOC TICs exceeded the GWQS. As indicated in the submittal, 
further investigation at this location is necessary. 

USTs 202A & 202D 
As previously indicated in an email of April 17, 2017, the installation of a permanent well at a 
location immediately downgradient of UST 202D is rec01mnended. Required analyses include 
VOs and SOVCs; the collection of SVOCs should be via low-flow. 

UST 490 
Ground water samples obtained from th.is location exceed the GWQS for 2-methylnaphthalene, 
P AHs, and SVOC TI Cs. The additional ground water investigations proposed must also include 
analyses for P AHs. 

USTs Requiring No Additional Action 
Following review of the referenced information, it is agreed no further action is necessary for the 
following #2 fuel USTs removed from within Parcel 79, as referenced in the above submittal: 

• UST 437 
• UST 440 
• UST 441 
• UST 445 
• UST 448 
• UST 449 
• UST 450 
• UST 451 

Please contact this office if you have any questions. 

C: James Moore, USACE 
Rich Harrison, FMERA 
Joe Fallon, FMERA 
Joe Pearson, Calibre 

Sincerely, 
, 

,-,/ /};;1~ y 
Linda S. Range 



DEPARTMENT OF THE ARMY 

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

P.O. BOX 148 
OCEANPORT, NEW JERSEY 07757 

Ms. Linda Range 
New Jersey Department of Environmental Protection 
Bureau of Case Management 
401 East State Street 
PO Box 420/Mail Code 401-05F 
Trenton, NJ 08625-0028 

08 Februaiy 2017 

Subject: Request for No F11rther Action at Multiple Parcel 79 Storage Tanks Site 
Investigation Report Addendum 
Fort Monmouth, Oceanport, New Jersey 
PTG000000032 

Attachments: 
A. 

B. 

C. 
D. 
E. 

Figure l: Layout of Parcel 79 
Figure 2: Parcel 79 Area 75 Sample Locations 
Figure 3: Groundwater Sample Locations for Multiple USTs at Parcel 79 
Figure 4: Parcel 79 UST 142B Sample Locations 
Figure 5: Parcel 79 UST 202A and 202D Sample Locations 
Figure 6: Parcel 79 UST 490 Sample Locations 
Table 1: Validated Laborat01y Data Results for Groundwater, Parcel 79 
Table 2: Validated Laboratory Data Results for Soil, Parcel 79 
Field Notes 
Boring Logs 
Analytical Data 

Previous Correspondence (not attached): 
I. Anny letter to NJDEP dated 22 April 2015, Subject: U11dergro1111d Storage Tanks 

within Parcel 79 Fort Mo11111011th, New Jersey. 
2. NJDEP letter to the Anny dated 25 August 2015, Subject: Underground Storage 

Tanks within ECP Parcel 76 dated April 2015 Fort Mo11111011th. 
3. Army letter to NJDEP dated 10 February 2016, Subject: Response to NJDEP's 

August 25, 2015 Comments 011 the April 2015 Underground Storage Tanks within 
ECP Parcel 79, Fort Mon111011th, New Jersey. 

4. NJDEP letter to Army dated 30 March 2016, Subject: Response lo NJDEP's 
August 25, 2015 Comments 011 the April 2015 Underground Storage Tanks within 
ECP Parcel 79 and Work Plan Addendum for Former Storage Tank Sites, Fort 
Mo11111outh, Oceanport, Monmouth County. 



Linda S. Range, NJDEP 
Request for NFA al Multiple Parcel 79 Storage Tanks 
08 February 2017 
Page 2 of 8 

Dear Ms. Range: 

The U.S. Army Fort Monmouth (FTMM) Team has prepared this addendum to present the results 
of additional field sampling at the two Area 75 f01mer Aboveground Storage Tanks (ASTs; 
designated as AST-1 and AST-2) and thirteen former Underground Storage Tanks (USTs) 142B, 
202A, 202D, 437, 440, 441, 444, 445, 448, 449, 450, 451, and 490, all located within 
Environmental Condition of Property (ECP) Parcel 79 (Figure 1 of Attachment A). These US Ts 
were unregulated heating oil tanks (UHOTs) that were identified as requiring additional sampling 
of groundwater. The Area 75 ASTs and USTs 202A, 202D, and 490 were also identified as 
requiring additional soil sampling, as described in the 10 Febrnary 2016 Parcel 79 Work Plan 
Addendum (Con-espondence 3) and in the following subsection 1.0, 2.0, and 3.0. 

One temporaty groundwater monitor well was installed with a Geoprobe® rig immediately 
downgradient of Parcel 79 USTs 142B, 202A, 202D, 437,440,441,444,445,448,449, 450, and 
451, and a groundwater sample was collected from each well to detenninc if a fuel oil release had 
impacted groundwater. For the Area 75 ASTs, a tempormy well was installed immediately 
downgradient of each former tank. Three temporaty wells were installed at UST 490 to delineate 
the extent of grow1dwater contamination. Groundwater samples were also collected from three 
permanent monitor wells (202MW01 at UST 202A, Ml 6MW01 at202D, and 490MW01 at UST 
490). Field sampling for tempora1y wells was completed on 3, 4, and 5 August 2016. Field 
sampling for permanent wells was completed on 25 May 2016. All groundwater samples were 
analyzed for volatile organic compounds (VOCs) and semivolatile organic compounds (SVOCs) 
plus tentatively identified compounds (TICs), in accordance with the requirements for No. 2 Fuel 
Oil in Table 2-1 of the New Jersey Administrative Code (NJAC) 7:26E Technical Requirements 
for Site Remediation. 

Soil samples were also collected from borings advanced with a Geoprobe® rig at the Area 75 ASTs 
and USTs 202A, 202D, and 490 to assess cuncnt concentrations and ve1tical extent of extractable 
petroleum hydrocarbons (EPH) in soil. Field sampling was completed on 12 and 13 April 2016. 
One soil sample from boring PAR-79-490-SB-04 (at UST 490) was also analyzed for the 
additional contingency SVOC analytes naphthalene and 2-methylnaphthalene due to EPH 
concentration exceeding 1,000 mg/kg (NJDEP, 20101

). 

It is important to note that the occurrence of polycyclic aromatic hydrocarbons (PAHs) in Parcel 
79 groundwater wanants additional explanation. Exceedances of the NJDEP Ground Water 
Quality Criteria (GWQC) for multiple PAHs occurred at 12 of the 17 tempormy wells during the 
August 2016 sampling. In contrast, none of the seven groundwater samples collected at pcnnanent 
monitor wells 290MW0I, M16MW01, and 490MW01 had any PAH exceedances. Fmthennore, 
another nearby pcm1anent well within Parcel 79 (430MW01; see Figure 3 of Attachment A) had 
no P AHs detected in samples collected in 1995, as reported in Attachment O of Conespondence 
1. These relatively low solubility, high molecular weight PAHs such as benzo(a)pyrene have been 

1 NJDEP, 2010. Protocol.for Addressi11g Exh·actable Petrole11111 Hydrocarbo11s. Sile Remediation Program. Version 
5.0. August 9. 
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encountered at other FTMM locations within surficial soils and fill that are unrelated to fuel oil 
USTs. Evidence of soil fill including brick and coal fragments were encountered within several 
Parcel 79 soil borings; please see Attachment D. Therefore, the P AH groundwater exceedances 
at Parcel 79 tempora1y wells were most likely the result of entrainment of soil resulting in sample 
turbidity, which is common with temporary well grab groundwater samples. In contrast, fuel oil 
releases are typically characte1ized by the specific PAHs naphthalene and 2-methylnaphthalene in 
groundwater. Therefore, temporary monitor wells with PAH exceedanccs that were not 
characte1istic of fuel oil (i.e., without signature exceedances of naphthalene and 2-
methylnaphthalene) are not considered indicative of a fuel oil release to groundwater. 

The locations of the field samples are presented in Figures 1 through 6 of Attachment A. The 
analytical results and exceedances of applicable NJDEP criteria are provided in Attachment B. 
Field notes are provided in Attachment C, and boring logs are provided in Attachment D. The 
samples were analyzed by A LS Environmental; analytical data packages are provided in 
Attachment E. 

1.0 AREA 75 ABOVE-GROUND STORAGE TANKS 

AST- I and AST-2 were bulk above-ground fuel oil tanks that were removed in 1995 as described 
in Attachment E of Correspondence I . Fom soil borings were sampled in response to NJDEP 
comments on the 10 Februmy 2016 Work Plan Addendum (Correspondence 4). Soil samples were 
analyzed for EPH; additional contingency SVOC analysis for naphthalene and 2-
methylnaphthalene was not required due to EPH concentrations not exceeding 1,000 mg/kg 
(NJDEP, 2010). 

Soil analytical results are presented in Table 2 (Attachment B). The maximum total EPH 
concentration encountered in soil was 319 mg/kg, which is below the NJ Residential Direct 
Contact Soil Remediation Standard (RDCSRS) of 5,100 mg/kg. The results from the soil borings 
at AST-1 and AST-2 indicate that further soil investigation is not warranted. 

Temporary well PAR-79-A75-TMW-01 was installed, sampled, and subsequently abandoned at 
the location of AST-2, and tempora1y well PAR-79-A 75-TMW-02 was installed, sampled, and 
subsequently abandoned at the location of AST-1 (see Figure 2 of Attachment A). Groundwater 
was encountered at approximately 3 to 4 feet below ground surface (ft bgs) in the soil borings, and 
at 4 ft bgs and 9 ft bgs at the two wells; please see Attaclmients C and D. As shown on Table 2 
of Attachment B, there were seven PAH exceedances of the GWQC (benzo[a]antluacene, 
benzo[ a ]pyrene, benzo[b Jfluoranthene, benzo[k]fluoranthene, clu-ysene, dibenz[a,h]anthracene, 
and indeno[l,2,3-cd]pyrene) in the prima1y sample and fow- exceedances (benzo[a]anthracene, 
benzo[a]pyrene, benzo[b]tluoranthene, and indeno[l ,2,3-cd]pyrene) in the duplicate sample at 
PAR-79-A75-TMWO 1 . There were three exceedances (benzo[a ]anthracene, benzo[ a ]pyrene, and 
benzo[b]fluoranthene) of the GWQC in the groundwater sample at PAR-79-A75-TMW02. As 
indicated above, the P AH exceedances are attributable to entrainment of soil resulting in sample 
turbidity associated with the installation of the tempora1y wells. None of the groundwater samples 
collected in May 2016 from permanent monitor wells associated with Parcel 79 had any PAI-I 
exceedances. Another nearby permanent well within Parcel 79 ( 430MW0 1) had no P AHs detected 
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in samples collected in 1995. There were no exceedances of the GWQCindicative of fuel oil (i.e., 
naphthalene or 2-methylnaphthalene). 

2.0 MULTIPLE PARCEL 79 UNDERGROUND STORAGE TANKS 

The results of the sampling and analyses are provided below for each of the ten UHOT sites shown 
on Figures 3 and 4 in Attachment A. 

UST 142B 

UST 142B was a residential fuel oil tank that was removed in 1994 as described in Attachment H 
of Conespondence 1. Tempora1y well PAR-79-142-TMW-Ol was installed, sampled, and 
subsequently abandoned (Figure 4 of Attachment A). Groundwater was encountered at 
approximately 7 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B, there 
were seven GWQC exceedances (benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, 
benzo[k]fluoranthene, cluysene, dibenz[a,h]anthracenc, and indeno[l,2,3-cd]pyrene). As 
previously discussed, the P AH exceedances in this temporaty well sample are attributable to 
entrainment of soil resulting in sample turbidity. There were no exceedances of the GWQC 
indicative of fuel oil (i.e., naphthalene or 2-methyl.naphthalene) 

UST 437 

UST 437 was a residential fuel oil tank that was removed in 2010 as described in Attachment Q 
of Correspondence 1. Tempora1y well PAR-79-MP-TMW-08 was installed, sampled, and 
subsequently abandoned (Figure 3 of Attachment A). Groundwater was encountered at 
approximately 6 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B, there 
were no exceedances of the GWQC. 

UST 440 

UST 440 was a residential fuel oil tank that was removed in 2010 as described in Attachment R of 
Correspondence l. Temporary well P AR-79-MP-TMW-0 l was installed, sampled, and 
subsequently abandoned (Figure 3 of Attachment A). Groundwater was encountered at 
approximately 5 ft bgs; please see Attachment C. As shown on Table 2 of Attacl1meut B, 
benzo(a)anthracene (0.23 µg/1) and benzo(a)pyrene (0.13 µg/l) slightly exceeded the GWQC (0.1 
µg/1) neither of which are indicative of fuel oil. As previously discussed, the P AH exceedances 
are attributable to entraimuent of soil resulting in sample turbidity associated with the installation 
of the temporary well. There were no exceedauces of the GWQC indicative of fuel oil (i.e., 
naphthalene or 2-methylnaphthalene). 

UST 441 

UST 441 was a residential fuel oil tank that was removed in 2010 as described in Attachment D 
of Correspondence 1. Temporary well PAR-79-MP-TMW-07 was installed, sampled, and 
subsequently abandoned (Figure 3 of Attaclunent A). Groundwater was encountered at 
approximately 8 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B , 
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bcnzo(a)anthracene (0.34 ~tg/1), benzo(a)pyrene (0.29 µ g/1), and benzo(b)fluoranthene (0.3 1 ~ig/1) 
slightly exceeded the GWQC (0.1 , 0.1, and 0.2 µ g/1, respectively). As previously discussed, the 
P AH exceedances are attributable to entraimuent of soil resulting in sample turbidity associated 
with the installation of the tempora1y well. There were no exceedances of the GWQC indicative 
of foe! oil (i.e., naphthalene or 2-metbylnaphthalenc). 

UST 444 

UST 444 was a residential fuel oil tank that was removed in 2010 as described in Attachment V 
of Conespondence 1. Temporary well PAR-79-MP-TMW-02 was installed, sampled, and 
subsequently abandoned (Figure 3 of Attachment A). Groundwater was encountered at 
approximately 4 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B, one 
VOC (benzene) and tlu·ee SVOCs (2-methylnapthalene, benzo[a]anthracene, and benzo[a]pyrene) 
exceeded the GWQC. The total sum of SVOC TICs also exceeded the GWQC. There were no 
exceedances of the GWQC indicative of fuel oil (i.e., naphthalene or 2-methylnaphthalene). 

UST445 

UST 445 was a residential fuel oil tank that was removed in 2010 as described in Attachment U 
of C01Tespondence l. Temporaty well PAR-79-MP-TMW-06 was installed, sampled, and 
subsequently abandoned (Figure 3 of Attachment A). Groundwater was encountered at 
approximately 5 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B, there 
were no exceedances of the GWQC. 

UST 448 

UST 448 was a residential fuel oi l tank that was removed in 2010 as described in Attachment W 
of Con espondence I. Tempormy well P AR-79-MP-TMW-03 was installed, sampled, and 
subsequently abandoned (Figure 3 of Attachment A). Groundwater was encountered at 
approximately 4 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B, there 
were n o exceedances of the GWQC. 

UST 449 

UST 449 was assumed to be a residential fuel oil tank because of information identified during a 
records review. Soil samples were collected in 2010, and a soi l sample for a test trench was 
excavated in May 20 I 0. The results of the test trench and visual evidence indicated that a release 
had occurred, but no tank was found. The soils had a strong petroleum odor as described in 
Attachment X of Correspondence 1. Tempora1y well PAR-79-MP-TMW-04 was installed, 
sampled, and subsequently abandoned (Figure 3 of Attachment A). Groundwater was 
encountered at approximately 5 ft bgs; please see Attachment C. As shown on Table 2 of 
Attachment B, benzo(a)anthracene (0.25 ~tg/1), benzo(a)pyrene (0.13 µg/1), and 
benzo(b )fluoranthene (0.22 µg/1) slightly exceeded the GWQC (0. 1, 0.1, and 0.2, respectively). 
As previously discussed, the PAH exceedances are attributable to entrainment of soil resulting in 
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sample tmbidity associated witb the installation of the tempora1y well. There were no cxcecdances 
of the GWQC indicative of fuel oil (i.e., naphthalene or 2-methylnaphthalene). 

UST 450 

UST 450 was a residential fuel oil tank that was removed in 2010 as described in Attachment Y 
of Correspondence l. Temporary well PAR-79-MP-TMW-05 was installed, sampled, and 
subsequently abandoned (Figure 3 of Attachment A). Groundwater was encountered at 
approximately 5 ft bgs; please sec Attachment C. As shown on Table 2 of Attachment B, there 
were no exceedances of the GWQC. 

UST451 

UST 451 was a residential fuel oil tank that was removed in 2010 as described in Attaclunent Z of 
Correspondence 1. Tempora1y well PAR-79-MP-TMW-09 was installed, sampled, and 
subsequently abandoned (Figure 3 of Attachment A). Groundwater was encountered at 
approximately 4 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B, 
benzo(a)anthracene (0.18 µ g/1) slightly exceeded the GWQC (0.1 µg/1) in this groundwater 
sample. As previously discussed, the P AH exceedances are attributable to entrainment of soil 
resulting in sample turbidity associated with the installation of the tempora1y wells. There were 
no exceedances of the GWQC indicative of fuel oil (i.e., naphthalene or 2-methylnaphthalene ) . 

3.0 USTS 202A AND 202D 

USTs 202A and 202D were residential fuel oil tanks that were removed in 2001 as described in 
Attachment J of Correspondence l. Three soi l borings (see Figure 5 of Attachment A) were 
sampled in response to NJDEP conunents on the 10 Febrnaty 2016 Work Plan Addendum 
(Con espondence 4). Soil samples were analyzed for EPH; additional contingency SVOC analyses 
for naphthalene and 2-methylnaphthalene was not required (NJDEP, 20 I 0). Soil analytical results 
are presented in Table 2 (Attachment B). The maximum total EPH concentration encountered in 
soil was 345 mg/kg. The results from the soil borings at USTs 202A and 202D indicate that further 
soil investigation is not warranted. 

Temporary well PAR-79-202-TMW-0l was in stalled, sampled, and subsequently abandoned 
(Figure 5 of Attachment A). Groundwater was encountered at approximately 2 to 5 ft bgs; please 
see Attachments C and D. Permanent monitor wells 202MW01 and Ml6MW02 were previously 
installed at this site, and were also sampled (Figure 5 of Attachment A). Well 202MW0 l was 
installed near the former location of UST 202D in August 2011 but apparently was never 
previously sampled. Well Ml 6MW02 was constructed in March 2011 and is located downgradient 
ofUSTs 202A and 202D. 

As shown on Table 2 of Attachment B, there was one slight PAH exceedance (benzo[a]anthracene 
at 0.19 µg/1) of the GWQC (0.1 µg/1) in the temporary well sample. There were no exceedances 
of the GWQC in the permanent well samples. As previously discussed, the PAH exceedances are 
attributable to entrainment of soil resulting in sample turbidity associated with the installation of 
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the temporary well. There were no exceedances of the GWQC indicative of fuel oil (i.e., 
naphthalene or 2-methylnaphthalene). 

4.0 UST 490 

UST 490 was a residential fuel oil tank that was removed in 1990 as described in Attachment CC 
of Correspondence 1. Four soi l borings were sampled in response to NJDEP comments on the 10 
February 2016 Work Plan Addendum (Correspondence 4), and soil samples were analyzed for 
EPH. 

Total EPH concentrations of 1,600 mg/kg in one of the soil samples (the 3.5 to 4 ft bgs interval of 
boring PAR-79-490-SB-04; see Table 2 of Attachment B) exceeded the contingency analysis 
tlu·eshold of 1,000 mg/kg (NJDEP, 2010), and therefore this sample was also analyzed for 
naphthalene and 2-methylnaphthalene. The 2-methylnaphthalene concentration of 9,000 J ~Lg/kg 
in this sample exceeded the NJDEP IGW screening level of 8,000 µg/kg, but did not exceed the 
RDCSRS. Additional Synthetic Precipitation Leachate Prncedurc (SPLP) analysis of this soil 
sample was not performed, as prescribed in NJDEP (2010). 

Three tempora1y wells (PAR-79-490-TMW-Ol, PAR-79-490-TMW-02, and PAR-79-490-TMW-
03) were installed, sampled for groundwater, and subsequently abandoned (Figure 6 of 
Attachment A). Existing monitor well 490MW01, installed in August 2011 , was also sampled. 
(Attachment A). Groundwater was encountered at approximately 2 to 3.5 ft bgs; please see 
Attachments C and D. 

As shown on Table 2 of Attachment B , PAH exceedances of the GWQC were encountered at 
temporary wells PAR-79-490-TMWOl (benzo[a]anthracene) and PAR-79-490-TMW02 
(benzo[a]anthracene and benzo[b]fluoranthene). As previously discussed, the PAH exceedances 
are attributable to entrainment of soil resulting in sample turbidity associated with the installation 
of the temporary wells. There were no cxceedances of the GWQC indicative of fuel oil (i.e., 
naphthalene or 2-methylnaphthalene). There were no exceedances of the GWQC in the tluee 
groundwater samples collected from permanent well 490MWOJ. However, there were GWQC 
exceedances for 2-methynaphthalene and the sum of SVOC TI Cs in the groundwater sample from 
PAR-79-490-TMW03, which was located downgradient of the former UST 490. 

5.0 SUMMARY 

No Further Action dete1111inations are requested for soil and groundwater for the two ASTs at Area 
75 and USTs 202A and 202D. No Further Action determinations are requested for groundwater 
forUSTs 142 B, 437, 440,441,445,448,449,450, and 451.Aclditional work would be needed for 
NF A determinations to be made at US Ts 490 and 444. The technical Point of Contact (POC) for 
this matter is Kent Friesen at (732) 383-7201 or kent.friesen@parsons.com. Should you have any 
questions or require additional infonnation, please contact me by phone at (732) 380-7064 or 
wi lliam.r.colvinl 8.civ@mail.mil . 



Linda S. Range, NJDEP 
Request for NFA at Multiple Parcel 79 Storage Tanks 
08 Febma1y 2017 
Page 8 of8 

Sincerely, 

4J ~tUrt) /.{I {~!{A.~ 
William R. Colvin, PMP, CHMM, PG 
BRAC Environmental Coordinator 

cc: Linda Range, NJDEP (3 hard copies) 
Delight Balducci, HQDA ACSIM (CD) 
Joseph Pearson, Calibre (CD) 
James Moore, USACE (CD) 
Jim Kelly, USACE (CD) 
Cris Grill, Parsons (CD) 
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February 10, 2016 

 
Ms. Linda Range 
New Jersey Department of Environmental Protection 
Bureau of Case Management 
401 East State Street 
PO Box 420/Mail Code 401-05F 
Trenton, NJ 08625-0028 
 
Re: Response to NJDEP’s August 25, 2015 Comments on the April 2015 Underground 

Storage Tanks Within ECP Parcel 79, Fort Monmouth, New Jersey 
PI G000000032 
 

Dear Ms. Range: 

Fort Monmouth and Parsons have reviewed the New Jersey Department of Environmental Protection 
(NJDEP) comments on the subject submittal for ECP Parcel 79, as documented in your letter dated 
August 25, 2015.  We appreciate this opportunity to work with you on Parcel 79.  Responses to your 
comments are provided below, for your review and concurrence or further comments.    

A. Attachment E – Areas 74 and 75, Aboveground Storage Tanks and Associated Piping 

A1. COMMENT:  Area 75 – Aboveground Storage Tanks: Two 210,000 gallon aboveground 
storage tanks, utilized from the 1940s through the 1980s, were removed in May of 1995.  Based upon 
a review of the analytical results and chain of custody (COC) as well as a conversation with Joe 
Fallon this date, who collected the samples, it appears 13 samples were collected in the proximity of 
AST A - all analytical results were below 1000 ppm, and 15 samples in the proximity of AST B. Per 
Mr. Fallon, the samples would have been collected both at/along the perimeter and within the 
footprint/center of the former ASTs, mainly at 0-6", but also at deeper intervals (as indicated on the 
COCs). Although it appears sampling frequency and location may have been adequate, it is unclear 
the analytical parameter requirements, either those in effect at the time of sampling or currently in 
effect, were met as regarding contingency analysis for AST B.  Of the 15 samples apparently 
collected for AST B, 5 exceeded the trigger for additional analyses on 25% of those exceeding 1000 
ppm (VOs+ 10 at the time of sampling, 2-methylnaphthalene and naphthalene per current guidance). 
It is also unclear where the ground water sampling points referenced for Area 74 were located 
relative to the former ASTs of Area 75? 

A1. RESPONSE:  Additional soil and groundwater sampling is proposed at Area 75 as described 
in the attached Parcel 79 Work Plan Addendum.  Soil sample results from 1995 were reported in the 
April 2015 Underground Storage Tanks Within ECP Parcel 79 submittal; however, there is some 
uncertainty regarding the sample locations because a sample map was not located.  For example, the 
highest Total Petroleum Hydrocarbons (TPH) concentrations in soil were encountered in samples 
labeled as “AST-B,” but it is unclear to which of the two ASTs these sample designations referred.  
Further, there was uncertainty regarding the locations of groundwater samples collected for adjoining 
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Area 74.  Therefore, soil and groundwater from both former AST locations (AST-1 and AST-2 as 
described in the attached Parcel 79 Work Plan Addendum) will be re-sampled to characterize the 
current concentration of TPH constituents in this area and, if necessary, the need for any contingency 
analyses in soil.  Soil samples from 4 boring locations within the vicinity of the former ASTs, and 
groundwater samples from two of these four locations, will be collected as described in the attached 
Parcel 79 Work Plan Addendum. 

A2: COMMENT: Area 74 -Associated Piping: As per Enclosure 4 of Attachment E, the 
underground piping was previously NFAed. 

A2: RESPONSE: Agreed. 

B. Underground Storage Tanks 

B1. COMMENT:  In addition to those USTs previously granted a designation of NFA, it is 
agreed no further action is necessary for the following #2 fuel USTs: 

UST 29-1 – 1000 gallon steel   
UST 142A – 1000 gallon steel; C93-3714   
UST 401-26 – 1000 gallon steel  
UST 416-32 – 1000 gallon steel 
UST 430B-45 – 550 gallon tank*; C93-3987 

*note – page 1, Section 1.1 and scrap receipt each indicate UST was steel; Att B states fiberglass  
UST 443-49 – 1080 gallon steel  
UST 474 – 1000 gallon steel 

B1. RESPONSE:  Agreed.  File photographs of UST 430B-45 confirm that it was a steel tank.  

B2. COMMENT:  Although the 2008 Site Investigation previously performed did include ground 
water sampling, a review of the sampling points did not indicate they were placed within distances 
sufficient to allow for adequate evaluation of the USTs referenced below. Based upon soil 
contamination extending to within 2' of, and in many cases, into the ground water table (GWT), a 
ground water investigation is necessary at the following UST locations (the elimination of the sheen 
via excavation, as referenced for USTs 441, 444 is insufficient): 

UST 142B (Attachment H)   
UST 437 (Attachment Q)    
UST 440 (Attachment R) 
UST 441 (Attachment S) 
UST 444 (Attachment U) 
UST 448 (Attachment W); please specify if well P79-E2 is sufficiently proximate to comply with 

regulations/guidance 
UST 449 (Attachment X)  
UST 450 (Attachment Y)   
UST 451 (Attachment Z) 

B2. RESPONSE:   Additional groundwater sampling is proposed to assess the potential for 
impacts to groundwater from each of the UST sites listed above, as described in the attached Parcel 

Page 2 of 6 
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79 Work Plan Addendum.  The 2008 SI sample P79-E2 was slightly displaced from the former UST 
448 location and so additional sampling near this UST location will be performed.  Also, UST 445 
has been added to this list (see Response B3 below).  A total of 10 groundwater samples will be 
collected from temporary well locations downgradient of these former USTs.  

B3. COMMENT: Though it is understood no evidence was found of a tank remaining in the below 
referenced locations during geophysical or trenching activities, a tank was noted as present in 
historic Army material, e.g. 1956 Fuel Storage Map, while Attachment  1 indicates heating oil USTs 
may remain between Tilly Avenue and Leonard Avenue.  No soil sampling was apparently performed 
in any of these locations. Unless all tanks, former or current, have been evaluated in accordance with 
the applicable Departmental regulations and guidance documents, the NJDEP cannot comment as to 
the absence or presence of a petroleum discharge. The request on page 7 of 7 for designation of an 
NFA for the following USTs cannot be granted unless the necessary sampling is performed at each: 

UST/Bldg. No. 168 (Attachment I)  
UST/Bldg. No. 169 (Attachment I)  
UST/Bldg. No. 407 
UST/Bldg. No. 415  
UST/Bldg. No. 424 
UST/Bldg. No. 425 
UST/Bldg. No. 435 (Attachment P)  
UST/Bldg. No. 438 
UST/Bldg. No. 442 
UST/Bldg. No. 455 (Attachment V) 
UST/Bldg. No. 456 (Attachment AA consisted of only analytical data, from a single sample – 6-

12”; information provided is insufficient for evaluation/comment) 
USTs/Bldg. No.s 457 through 467 
UST/Bldg. No.s 469 through 473  
UST/Bldg. No. 476 
UST/Bldg. No. 488  
UST/Bldg. No. 489 

B3. RESPONSE: As discussed in the April 2015 Underground Storage Tanks Within ECP 
Parcel 79 submittal, the Army has conducted adequate due diligence to assess the presence of USTs 
within Parcel 79, including the use of geophysical survey techniques, historical maps and metal 
detectors to locate USTs.  Since there were no indications of USTs at these sites, the Army is not 
proposing additional assessment work at the above locations. 

Note that Attachment V in the April 2015 Underground Storage Tanks Within ECP Parcel 79 
submittal provides analytical data for UST 445, not UST 455 as noted above.  There was no tank 
removed or analytical data collected at the Building 455 location; however, the Army removed an 
UST and collected analytical data in support of closure at UST 445.  Therefore, we request that 
NJDEP re-evaluate UST/Bldg. No. 445 as described in Attachment V of the April 2015 
Underground Storage Tanks Within ECP Parcel 79 submittal.  In anticipation of NJDEP’s request 
to address a potential data need, one additional groundwater sample is proposed from a location 
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downgradient of UST 445 to assess the potential for impact to groundwater, as described in the 
attached Parcel 79 Work Plan Addendum. 

Although Building 433 was not specifically mentioned in the above comment, the Army has no 
record or geophysical evidence of an UST at former Building 433, and therefore the Army is not 
proposing additional assessment work at the Building 433 location. 

B4. COMMENT: While not indicated as present on the 1956 Fuel Storage map, nor found during 
geophysical survey activities, the 2014 ECP UHOT Report indicates a potential for the presence of 
an UST at several additional locations. Although no tank was found, insufficient information 
(sampling) has been submitted to allow for comment as to the presence or absence of a discharge for 
the following: 

UST/Bldg. No. 170 (Attachment I)  
UST/Bldg. No. 171 (Attachment I)  
UST/Bldg. No. 408 
UST/Bldg. No. 436  
UST/Bldg. No. 468 

B4.  RESPONSE: Comment acknowledged. As discussed in the April 2015 Underground 
Storage Tanks Within ECP Parcel 79 submittal, the Army has conducted adequate due diligence to 
assess the presence of USTs within Parcel 79, including the use of geophysical survey techniques, 
historical maps and metal detectors to locate USTs.  Since there were no indications of USTs at these 
sites, the Army is not proposing additional assessment work at the above locations.  If the Army has 
creditable evidence of a potential release, then we will evaluate these locations to achieve regulatory 
acceptance and site/parcel closure. However, in absence of any new evidence, we believe that the 
Army has done an adequate level of due diligence.  

C. Attachments J, K & L – USTs at Former Building 202 

C1. COMMENT: Four USTs were noted as present, and removed (although the ECP UHOT 
report indicates high potential for the continued presence of two USTs), at the former building, the 
specific locations of which two (202A & 202B), were not indicated.  Although apparently no 
discharge was associated with USTs 202B or 202C (the submittal implies no soils were removed at 
either UST prior to the sampling which indicated non-detect TPH levels), discharges were associated 
with both USTs 202A and 202D. 

The affected soils at UST 202A were removed to 5.5', likely extending to within 2' of or into the 
ground water table, in this area, and contained almost 8,000 ppm TPHC, the level referenced in the 
Department's  guidance (http://www.nj.gov/dep/srp/guidance/rs/#phc) as the residual product/free 
product limit. As such, it is possible former UST 202A could have contributed to the levels of ground 
water contamination noted at UST 202D.  An NFA at this time is, therefore, not appropriate. 

As indicated in the submittal, ground water was found to contain benzene at low levels, 2-
methylnaphthalene, and BN TICs in a sampling event performed in June of 2011 at UST 202D.   An 
NFA of the soils, as requested, is not appropriate at this time. Insufficient information is known 
relative to the ground water contamination in the area, including the current extent or levels of 
contamination.  
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C1. RESPONSE:  Additional soil and groundwater sampling is proposed at former USTs 202A 
and 202D to assess the potential for impacts to groundwater, as described in the attached Parcel 79 
Work Plan Addendum.  This will include sampling from existing well 202MW01, which was 
installed in August 2011 but apparently not yet sampled.    Soil samples from 3 boring locations near 
the former USTs 202A and 202D, and groundwater samples from one of these borings and two 
existing monitor wells, will be collected as described in the attached Parcel 79 Work Plan 
Addendum. 

We respectfully request that NJDEP reconsider approving NFA for USTs 202B and 202C based on 
the soil results previously submitted (Attachments K and L of the April 2015 Underground Storage 
Tanks Within ECP Parcel 79).  Following tank removals, there was no requirement for contaminated 
soil excavation, and all TPH soil results were nondetected for each of these tank sites. 

D. Attachment CC/UST 490- aka UST 490-58 

D1. COMMENT:  Although a Site Assessment Compliance Statement and Standard Reporting Form 
for tank removal are reported in Attachment CC as submitted to the DEP in 1991, as indicated in the 
submittal, there is no record of NFA approval from the NJDEP; no soil sampling had been performed 
at that time. 

Soil sampling collected from the 6-6.5' interval was performed in 2005, indicating levels of TPH 
ranged from 2981 to 8762 ppm, with VOs below criteria. Ground water samples were below the 
Ground Water Quality Standards (GWQS) in effect at the time, however, no report was submitted; 2-
methylnapthalene was found at 32.13 ppb. Additional sampling (actual locations of which are 
unclear) performed in May of 2010 (prior to phase-in of EPH), at the 3.5-4' interval – the rationale 
for selection of that interval is unreported – found TPH ranging from ND to 5941.76 ppm. Although 
the required contingency sampling was reported as exhibiting no exceedences in the submittal, the 
Impact to Ground Water Standard for 2-methylnaphthalene of 8 ppm was exceeded in Sample B4, 
with a result of 30.32 ppm. Ground water sampling conducted in May and July of 2010 found 
elevated levels of 2-methylnaphthalene, as well as elevated BN TICs. 

No figure identifying the location of the May 2010 sampling was provided, however, it appears 
contamination above the 5100 ppm criterion may be present from at least the 3.5 to the 6.5' interval, 
and deeper. TPH/EPH cannot exceed the residual product/free product limit of 8,000 mg for No. 2 
fuel; 2-methylnaphthalene above standard in the soil as well as the ground water is present. 
Compliance averaging of the soils is not appropriate. Additional characterization of the ground 
water contamination is required. The current conditions of the ground water and the extent of any 
contamination must be determined, at which time further decisions regarding remedial requirements 
may be determined. 

D1. RESPONSE:  Additional soil and groundwater sampling is proposed at former UST 490, as 
described in the attached Parcel 79 Work Plan Addendum.  This will include sampling from existing 
well 490MW01, which was installed in August 2011 but not yet sampled.  Soil samples from 3 boring 
locations near the former UST 490, and groundwater samples from these three borings and one 
existing monitor well, will be collected as described in the attached Parcel 79 Work Plan Addendum. 
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We look forward to your review of these responses and approval or additional comments. The 
teclmical Point of Contact (POC) for !his matter is Kent Friesen at (732) 383-7201 or by email a( 
ken!.friesen@parsons.com. Should you have any questions or require additional information, please 
contact me by phone at (732) 380-7064 or by email at william.r.colvin I 8.civ@mail.mil. 

Attachment: 

Sincerely, 

hit~~(_~ 
William R. Colvin, PMP, PG, CHMM 
BRAC Environmental Coordinator 

Parcel 79 Work Plan Addendum for Fonner Storage Tank Sites 

cc: Delight Balducci, HQDA ACSIM (e-mail) 
Joseph Pearson, Calibre ( e-mail) 
James Moore, USA CE ( e-mail) 
Jim Kelly, USACE (e-mail) 
Cris Grill, Parsons (e-mail) 
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Fort Monmouth   
Parcel 79 Work Plan Addendum  

Fort Monmouth 
Oceanport and Monmouth County, New Jersey 

Parcel 79 Work Plan Addendum for Former Storage Tank Sites 
Date: February 2016 

1.0     PURPOSE 
The purpose of this Parcel 79 Work Plan is to outline the site-specific Scope of Work (SOW) for  
the investigation of former underground storage tank (UST) and above-ground storage 
tanks (AST) si tes within Parcel  79 at  Fort  Monmouth.  In general, the scope consists of 
supplemental soil and groundwater sampling at select UST and AST sites to assess the potential for 
impacts to groundwater, as requested by the New Jersey Department of Environmental Protection 
(NJDEP) in their comment letter dated August 25, 2015.  The field activities will involve: 

• Advancement of approximately 10 shallow soil borings using a Geoprobe rig to depths 
below shallow groundwater, and collection of soil samples from select boring intervals for 
chemical analysis of petroleum constituents. 

• Installation of temporary monitor wells within approximately 16 Geoprobe borings, and collection 
of “grab” groundwater samples for chemical analysis of petroleum constituents. 

• Re-development and sampling of 3 existing monitor wells for chemical analysis of petroleum 
constituents. 

Additional details on the rationale for the proposed work are provided in Parsons response to NJDEP’s 
comment letter dated February 9, 2016.  

2.0     REFERENCE DOCUMENTS 
HEALTH AND SAFETY - All Site personnel are required to read, understand, and comply with the 
safety guidelines in the Accident Prevention Plan (APP) including the Site Health and Safety Plan 
(SHASP), which is included as Appendix A of the APP.  

FIELD PROCEDURES – The detailed field procedures to be used for the activities described in this 
sampling plan are described in the March 2013 Final Sampling and Analysis Plan (SAP).  

3.0     SITE BACKGROUND 
Parcel 79 is located within the eastern portion of the Main Post at Fort Monmouth, just east of Oceanport 
Avenue (Figure 1).  Available information for multiple USTs at Parcel 79 was previously provided to 
NJDEP in the Army’s submittal dated April 22, 2015 and entitled Underground Storage Tanks Within 
ECP Parcel 79, Fort Monmouth, New Jersey.  The NJDEP responded in their letter dated August 25, 
2015 approving No Further Action (NFA) for some USTs, but requiring assessment of groundwater at 
other UST sites prior to determining if NFA was appropriate.  NJDEP’s rationale for requiring additional 
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groundwater assessment included the potential for soil contamination extending to within 2 ft of or into 
groundwater.   

One round of depth-to-water measurements was previously collected from multiple existing monitor 
wells within Parcel 79 in October 2015 to support this supplemental field evaluation (see Figure 2).  
Groundwater flow directions are interpreted to be towards the northeast in the northern portion, towards 
the southeast in the southern portion, and towards the east in the central portion of Parcel 79.   

4.0     SAMPLING LOCATIONS 
General locations for additional sampling were identified in the Army’s recent responses to NJDEP 
comments, and are shown on Figure 1.  A description of the field sampling and analytical activities to be 
performed is presented below.  A summary of the field sampling and analytical activities is presented in 
Table 1. 

4.1  Area 75 Above-Ground Storage Tanks 
The NJDEP (2010) guidance entitled “Protocol For Addressing Extractable Petroleum Hydrocarbons” 
specifies contingency analysis for naphthalene and 2-methylnaphthalene in the event that extractable 
petroleum hydrocarbon (EPH) concentrations exceed 1,000 mg/kg.  In their comment letter dated August 
25, 2015, NJDEP noted that contingency analysis was not previously performed for soil samples from 
“AST-B” that had TPH concentrations in excess of 1,000 mg/kg.  Therefore, soil and groundwater from 
two former AST locations (AST-1 and AST-2) in Area 75 will be re-sampled to characterize the current 
concentrations of constituents in these areas.  Additional samples are proposed at four locations (four 
borings and two temporary wells) as shown on Figure 3.   

Soil samples will be collected from four Geoprobe® borings (two from the former tank centers, and two 
downgradient) completed to at least 4 feet below the water table to assess current concentrations and 
vertical extent of extractable petroleum hydrocarbons (EPH).  Three soil samples will be collected from 
each boring.  Previous surface soil samples were collected from 0 to 0.5 ft bgs, but slightly deeper near-
surface soil samples will be collected to allow for the potential that some backfill was placed over the site 
during tank demolition.  Samples will be collected from 0.5-1.0 ft bgs, from a deeper 6-inch interval that 
is below any field evidence of contamination to delineate vertical extent, and from the most contaminated 
intermediate interval encountered (between 0.5-1.0 ft bgs and the deeper vertical extent sample) based on 
field evidence (visual, olfactory, [photoionization detector [PID] screening).  Each soil sample will be 
analyzed for EPH and, if necessary, for any contingency analyses (naphthalene and 2-methylnaphthalene) 
required by Table 2.1 of the Technical Requirements for Site Remediation. 

Groundwater samples will be collected from the two Geoprobe® borings located north (downgradient) of 
the former AST locations, as shown on Figure 3.  Groundwater from these locations will be sampled 
using temporary wells within the Geoprobe borings, and then the borings will be abandoned.  Each 
groundwater sample will be analyzed for volatile organic compounds (VOCs) and semivolatile organic 
compounds (SVOCs) plus tentatively identified compounds (TICs), as specified in Table 2-1 of the NJAC 
7:26E Technical Requirements for Site Remediation.  
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4.2  Multiple Parcel 79 Underground Storage Tanks 
NJDEP noted that groundwater assessment was not performed for USTs 437, 440, 441, 444, 445, 448, 
449 (where no tank was found), 450, and 451 (Figure 4), and for UST 142B (Figure 5).  Therefore, 
additional sampling of groundwater is proposed from immediately downgradient of each of these former 
tank locations.  A Geoprobe® boring will be completed to approximately 4 feet below the water table.  
Groundwater from these locations will be sampled using temporary wells within the Geoprobe borings, 
and then the borings will be abandoned.  Each groundwater sample will be analyzed for VOCs and 
SVOCs plus TICs. 

4.3  USTs 202A and 202D 
NJDEP noted that groundwater assessment was not performed for USTs 202A and 202D.  Therefore, 
additional sampling of groundwater is proposed from the vicinity of each former tank location.  Soil 
sampling will also be performed because NJDEP commented that soil contamination encountered at UST 
202A could have contributed to impacts to groundwater.   

Additional Geoprobe soil sampling is proposed for three locations as shown on Figure 6.  Each Geoprobe 
boring will be completed to at least 4 feet below the water table to assess current concentrations and 
vertical extent of EPH.  Three soil samples will be collected from each boring.  Samples will be collected 
from approximately 3.0-3.5 ft bgs (or another interval representative of clean overburden), from a deeper 
6-inch interval that is below any field evidence of contamination to delineate vertical extent, and from the 
most contaminated intermediate interval encountered (between 3.0-3.5 ft bgs and the deeper vertical 
extent sample) based on field evidence (visual, olfactory, PID screening).  Each soil sample will be 
analyzed for EPH, with additional contingency SVOC analysis for naphthalene and 2-methylnaphthalene 
in the event that EPH concentrations exceed 1,000 mg/kg. 

Groundwater from one downgradient boring location will be sampled using a temporary well within the 
Geoprobe boring, and then the boring will be abandoned.  This groundwater sample will be analyzed for 
VOCs and SVOCs plus TICs.  

Existing monitor well 202MW01 was constructed by the Army at this site in 2011 to monitor 
groundwater contamination from the UST 202D site, but was never sampled.  Well 202MW01 and 
downgradient well M16MW02 will be re-developed and sampled using the NJDEP low-flow purge and 
sample method, and analyzed for VOCs and SVOCs plus TICs.   

4.4  UST 490 
NJDEP noted that groundwater assessment was not performed for UST 490, and that TPH in soil 
exceeded the residential standard.  Therefore, additional sampling of soil and groundwater is proposed at 
this former tank location.   

Additional Geoprobe soil and groundwater sampling is proposed for three locations as shown on Figure 
7.  The purpose of the two Geoprobe locations north of Building 490 is to supplement the existing soil 
and groundwater analyses for delineation of TPH contamination in excess of soil and groundwater 
comparison criteria towards the east and north.   The purpose of the third Geoprobe location south of 
Building 490 is for delineation of petroleum contamination in the downgradient direction (south).  Each 
Geoprobe boring will be completed to at least 4 feet below the water table to assess current concentrations 
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and vertical extent of EPH.  Three soil samples will be collected from each boring.  Samples will be 
collected from approximately 2.0-2.5 ft bgs (or another interval representative of clean overburden), from 
a deeper 6-inch interval that is below any field evidence of contamination to delineate vertical extent, and 
from the most contaminated intermediate interval encountered (between 2.0-2.5 ft bgs and the deeper 
vertical extent sample) based on field evidence (visual, olfactory, PID screening).  Each soil sample will 
be analyzed for EPH, with additional contingency SVOC analysis for naphthalene and 2-
methylnaphthalene in the event that EPH concentrations exceed 1,000 mg/kg. 

Groundwater samples from these three boring locations will be sampled using temporary wells within the 
Geoprobe borings, and then the borings will be abandoned.  Each groundwater sample will be analyzed 
for VOCs and SVOCs plus TICs.  

Existing monitor well 490MW01 was constructed by the Army at this site in 2011 to monitor 
groundwater contamination from the UST 490 site, but was never sampled.  Well 490MW01 will be re-
developed and sampled using the NJDEP low-flow purge and sample method, and analyzed for VOCs 
and SVOCs plus TICs.   

5.0      OTHER ITEMS 
Additional sampling of soil or groundwater may be performed to further delineate the extent of 
contamination in excess of applicable regulatory levels, based on the results of the sampling proposed in 
Section 4.0.   
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KlM GUADAGNO 
Lt. Governor 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
Bureau of Case Management 

40 I East State Street 
P.O. Box 420/Mail Code 401-05F 

Trenton, NJ 08625-0028 
Phone#: 609-633-1455 

Fax #: 609-633-1439 

BOB MARTIN 
Commissioner 

August 25, 2015 

John Occhipinti 
BRAC Environmental Coordinator 
OACSIM - U.S. Army Fort Monmouth 
PO Box 148 
Oceanport, NJ 07757 

Re: Underground Storage Tanks Within ECP Parcel 79 dated April 2015 
F01t Monmouth 
Oceanport, Monmouth County 
PI 0000000032 

Dear Mr. Occhipinti: 

The New Jersey Department of Environmental Protection (Depaitment) has completed review of 
the referenced report, received April 28, 2015, prepared by Department of the Army Office of 
Assistant Chief of Staff for Installation Management to provide responses to NJDEP letters of 
July 10, 2012 and May 30, 2013, and to provide a comprehensive documentation of the location 
and "closure status" ofUSTs identified within ECP Parcel 79. 

Identification of the US Ts in the submittal was made based upon review of historic records as 
well as the past performance of various geophysical/magnetometer surveys. As indicated in the 
repo1t (and substantiated in Attachment D), twenty nine (29) USTs have previously received a 
designation ofNo Further Action (NFA) necessary from the Department. The submittal (page 7 
of 7) proposes sufficient activity has taken place to allow for NF A of the entire Parcel 79 with 
the exception of an unused UST at Building 446 (which apparently did not undergo sampling) 
and the ground water at two of the USTs (UST 202D and UST 490), however, this office does 
not agree with same, and additional comment is wan-anted. 

Attachment E -Areas 74 & 75 - Aboveground Storage Tanks & Associated 
Piping 

Area 75 -Aboveground Storage Tanks 

Two 210,000 ga1lon aboveground storage tanks, utilized from the 1940s through the 1980s, were 
removed in May of 1995. Based upon a review of the analytical results and chain of custody 
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(COC) as well as a conversation with Joe Fallon this date, who collected the samples, it appears 
13 samples were collected in the proximity of AST A- all analytical results were below 1000 
ppm, and 15 samples in the proximity of AST B. Per Mr. Fallon, the samples would have been 
collected both at/along the perimeter and within the footprint/center of the former AS Ts, mainly 
at 0-6", but also at deeper intervals (as indicated on the COCs). Although it appears sampling 
frequency and location may have been adequate, it is unclear the analytical parameter 
requirements, either those in effect at the time of sampling or currently in effect, were met as 
regarding contingency analysis for AST B. Of the 15 samples apparently collected for AST B, 
5 exceeded the trigger for additional analyses on 25% of those exceeding 1000 ppm (VOs+ 10 at 
the time of sampling, 2-methylnaphthalene and naphthalene per current guidance). It is also 
unclear where the ground water sampling points referenced for Area 74 were located relative to 
the former ASTs of Area 75? 

Area 7 4 - Associated Piping 
As per Enclosure 4 of Attachment E, the underground piping was previously NF Aed. 

Underground Storage Tanks 

In addition to those US Ts previously granted a designation of NF A, it is agreed no further action 
is necessary for the following #2 fuel USTs: 

UST 29-1 - 1000 gallon steel 
UST 142A - 1000 gallon steel; C93-3714 
UST 401-26 - 1000 gallon steel 
UST 416-32 - 1000 gallon steel 
UST 430B-45 - 550 gallon tank*; C93-3987 

*note - page I, Section 1.1 and scrap receipt each indicate UST was steel; Att B states fiberglass 

UST 443-49 - 1080 gallon steel 
UST 474-1000 gallon steel 

Although the 2008 Site Investigation previously perfonned did include ground water sampling, a 
review of the sampling points did not indicate they were placed within distances sufficient to 
allow for adequate evaluation of the USTs referenced below. Based upon soil contamination 
extending to within 2' of, and in many cases, into the ground water table (GWT), a ground water 
investigation is necessary at the following UST locations (the elimination of the sheen via 
excavation, as referenced for USTs 441, 444 is insufficient): 

UST 142B (Attachment H) 
UST 437 (Attachment Q) 
UST 440 (Attachment R) 
UST 441 (Attachment S) 
UST 444 (Attachment U) 
UST 448 (Attachment W); please specify if well P79-E2 is sufficiently proximate to 

comply with regulations/guidance 
UST 449 (Attachment X) 



UST 450 (Attachment Y) 
UST 451 (Attachment Z) 

Though it is understood no evidence was found of a tank remaining in the below referenced 
locations during geophysical or trenching activities, a tank was noted as present in historic Army 
material, e.g. 1956 Fuel Storage Map, while Attachment 1 indicates heating oil USTs may 
remain between Tilly Avenue and Leonard Avenue. No soil sampling was apparently 
performed in any of these locations. Unless all tanks, fmmer or current, have been evaluated in 
accordance with the applicable Depaitmental regulations and guidance documents, the NJDEP 
cannot comment as to the absence or presence of a petroleum discharge. The request on page 7 
of 7 for designation of an NF A for the following USTs cannot be granted unless the necessary 
sampling is perfonned at each: 

UST/Bldg. No. 168 (Attachment I) 
UST/Bldg. No. 169 (Attachment I) 
UST/Bldg. No. 407 
UST/Bldg. No. 415 
UST/Bldg. No. 424 
UST/Bldg. No. 425 
UST/Bldg. No. 435 (Attachment P) 
UST/Bldg. No. 438 
UST/Bldg. No. 442 
UST/Bldg. No. 455 (Attachment V) 
UST/Bldg No. 456 (Attachment AA consisted of only analytical data, from a single sample -

6-12"; information provided is insufficient for evaluation/comment) 
USTs/Bldg. No.s 457 through 467 
UST/Bldg. No.s 469 through 473 
UST/Bldg. No. 476 
UST/Bldg. No. 488 
UST/Bldg. No. 489 

While not indicated as present on the 1956 Fuel Storage map, nor found during geophysical 
survey activities, the 2014 ECP UHOT Report indicates a potential for the presence of an UST at 
several additional locations. Although no tank was found, insufficient infonnation (sainpling) 
has been submitted to allow for comment as to the presence or absence of a discharge for the 
following: 

UST/Bldg. No. 170 (Attachment I) 
UST/Bldg. No. 171 (Attachment I) 
UST/Bldg. No. 408 
UST/Bldg. No. 436 
UST/Bldg. No. 468 



Attachments J, K & L - USTs at Former Building 202 

Four USTs were noted as present, and removed (although the ECP UHOT repo1t indicates high 
potential for the continued presence of two USTs), at the former building, the specific locations 
of which two (202A & 202B), were not indicated. Although apparently no discharge was 
associated with USTs 202B or 202C (the submittal implies no soils were removed at either UST 
prior to the sampling which indicated non-detect TPH levels), discharges were associated with 
both USTs 202A and 202D. 

The affected soils at UST 202A were removed to 5.5', likely extending to within 2' of or into the 
ground water table, in this area, and contained almost 8,000 ppm TPHC, the level referenced in 
the Deprutment's guidance (http://www.nj.gov/dep/srp/guidance/rs/#phc) as the residual 
product/free product limit. As such, it is possible former UST 202A could have contributed to 
the levels of ground water contamination noted at UST 202D. An NF A at this time is, therefore, 
not appropriate. 

As indicated in the submittal, ground water was found to contain benzene at low levels, 
2-methylnaphthalene, and BN TICs in a sampling event perfo1med in June of2011 at UST 
202D. An NFA of the soils, as requested, is not appropriate at this time. Insufficient 
information is known relative to the ground water contamination in the area, including the 
current extent or levels of contamination. 

Attachment CC/ UST 490- aka UST 490-58 

Although a Site Assessment Compliance Statement and Standard Repo1ting Fonn for tank 
removal are repmted in Attachment CC as submitted to the DEP in 1991 , as indicated in the 
submittal, there is no record of NF A approval from the NJDEP; no soil sampling had been 
perfonned at that time. 

Soil sampling collected from the 6-6.5' inte111al was performed in 2005, indicating levels of TPH 
ranged from 2981 to 8762 ppm, with VOs below criteria. Ground water samples were below 
the Ground Water Quality Standru·ds (GWQS) in effect at the time, however, no report was 
submitted; 2-methylnapthalene was found at 32.13 ppb. Additional sampling (actual locations 
of which are unclear) performed in May of 2010 (prior to phase-in of EPH), at the 3.5-4' interval 
- the rationale for selection of that interval is unreported - found TPH ranging from ND to 
5941.76 ppm. Although the required contingency sampling was reported as exhibiting no 
exceedences in the submittal, the Impact to Ground Water Standard for 2-methylnaphthalene of 8 
ppm was exceeded in Sample B4, with a result of30.32 ppm. Ground water sampling 
conducted in May and July of 2010 found. elevated levels of 2-methylnaphthalene, as well as 
elevated BN TI Cs. 

No figure identifying the location of the May 2010 sampling was provided, however, it appears 
contamination above the 5100 ppm criterion may be present from at least the 3.5 to the 6.5' 
interval, and deeper. TPH/EPH cannot exceed the residual product/free product limit of 8,000 
mg for No. 2 fuel; 2-methylnaphthalene above standard in the soil as well as the ground water is 



present. Compliance averaging of the soils is not appropriate. Additional characterization of 
the ground water contamination is required. The current conditions of the ground water and the 
extent of any contamination must be determined, at which time further decisions regarding 
remedial requirements may be dete1mined .. 

Please contact this office if you have any questions. 

C: Joe Pearson, Calibre 
Rich Rani.son, FMERA 
Joe Fallon, FMERA 
James Moore, USA CE 
Frank Batricelli, RAB 

Sincerely, 

#:;t,_,I ,(~ 
Linda S. Range V 



 
April 22, 2015 

 
Ms. Linda Range 
New Jersey Department of Environmental Protection 
Case Manager 
Bureau of Southern Field Operations 
401 East State Street, 5th Floor 
PO Box 407 
Trenton, NJ 08625 
 
Re: Underground Storage Tanks within Parcel 79  

Fort Monmouth, NJ  
 
Attachments: 

A. Correspondence 
B. Summary Table of Parcel 79 Underground Storage Tanks 
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DD. Geophysical Survey Report  
 
Previous Correspondence (provided in Attachment A): 

1. NJDEP letter to the Army dated July 10, 2012, re:  March 2012 Army 
Response to NJDEP Correspondence Letter Dated October 28, 2008. 

2. Army letter to NJDEP dated January 31, 2013, re:  NJDEP’s Response to 
Army Correspondence (Dated March 16, 2012). 

3. NJDEP letter to the Army dated May 30, 2013, re:  Army’s January 31, 2013 
Correspondence – Miscellaneous USTs. 

 

Dear Ms. Range: 

The U.S. Army Fort Monmouth (FTMM) has reviewed existing file information for underground 
storage tank (UST) sites at Fort Monmouth within Environmental Condition of Property (ECP) 
Parcel 79.  One purpose of this review was to provide a comprehensive response to NJDEP’s 
previous comments on Parcel 79 (Correspondence 1); these responses (Attachment A) 
supplement the information previously provided in Correspondence (2) and (3).  In addition, this 
submittal provides comprehensive documentation of the location and closure status of all USTs 
identified within this parcel, which we believe will be useful for the future Phase II property 
transfer.  

Responses to NJDEP’s comments concerning Parcel 79 in Correspondence (1) are provided in 
Attachment A, as well as the previous correspondence concerning Parcel 79 (Correspondence 1 
through 3).  The majority of the removed and potential USTs were used for residential heating 
oil, or were less than 2000 gallons in size and used to store heating oil for nonresidential 
buildings, and are therefore considered unregulated heating oil tanks (UHOTs).  A summary 
table of UHOTs  identified within Parcel 79 is provided as Attachment B, and the locations of 
these UHOTs within Parcel 79 are presented in Attachment C.  All but one of the UHOTs that 
have been positively identified within Parcel 79 have been removed; the exception is UST 446, 
which was left in place as described further below.  Additional “potential” UHOTs associated 
with former barracks (as shown on historical drawings; see Attachment C) are also described in 
this summary that have not been located.   The table of UHOTs in Attachment B describes which 
UHOTs were identified by each of the relevant sources of information, including the Addendum 
ECP UHOT Report (Parsons, 2014), the 1956 fuel storage tanks map (presented in Attachment 
C; also previously provided as Appendix O of the 2007 ECP Report, and within Appendix G of 
the ECP Site Investigation Report), and NJDEP’s July 10, 2012 letter (Correspondence 1).   

Multiple UHOTs within Parcel 79 have been identified that were previously approved for No 
Further Action (NFA) by NJDEP; documentation of this approval is provided in Attachment D, 
and referenced below for specific UHOTs.  In these cases, there is generally a supporting 
investigation report that was previously submitted to NJDEP and that describes the basis for 
closure.  For the sake of brevity, we have not included these reports for UHOTs where NFA has 
already been approved.  However, these reports are available within the FTMM environmental 
records. 

In the Attachment B table, the term "Case Closed" has been used (consistent with previous 
FTMM procedures) to indicate the Army determined that no further sampling or remedial actions 
were warranted for a specific UST site.  “Case Open” indicates the Army determined that 
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ongoing monitoring, reporting or possibly even remedial action was warranted.  In contrast, "No 
Further Action" has been reserved for NJDEP approval that no further sampling or remedial 
actions are warranted.  “Case Open” sites previously identified within Parcel 79 in Attachment B 
can now be considered as “Closed” by this submittal. 

The Parcel 79 area generally includes that portion of Fort Monmouth bounded by Parker Creek 
to the northwest, Oceanport Avenue to the southwest, Oceanport Creek to the southeast, and 
Burns Avenue (and its southerly extension) to the northeast (see Attachment C).   Several 
discrete areas that are designated as Installation Restoration Program (IRP) sites or as separate 
ECP parcels are also located within the same general area as Parcel 79, but are excluded from 
this submittal.  These excluded sites are shown on Attachment C and include: 

• FTMM-15 Water Tank, also known as Parcel 78. 
• FTMM-16 Former Pesticide Storage Area (Bldg. 498), also known as Parcel 81. 
• Parcel 80 Former Bldgs. 105 and 106. 
• Parcel 82 Residential Communities Initiative (RCI) 400 Area. 
• Parcel 95 PCB Transformer Leak near Bldgs. 454 and 456. 

These excluded IRP sites and ECP Parcels will be addressed under separate cover as needed. 

Bulk fuel oil aboveground storage tanks (ASTs) were previously located in the northeastern 
portion of Parcel 79 (see the current layout drawing in Attachment C).  The two 210,000 gallon 
fuel oil ASTs were removed in 1995, and associated piping was removed in 1997.  Soil samples 
were collected both for the AST site (designated as Area 75) and the associated piping 
(designated as Area 74), as well as groundwater samples for Area 74.  A file review summary 
and the results of the investigations are presented in Attachment E.  Based upon the results of the 
analyses, we request No Further Action for this Area 74 and 75 AST site.  

Regarding the multiple USTs that were previously removed from Parcel 79, we are submitting 
the following documentation, and we request a No Further Action determination for each site 
(site that have been previously approved by NJDEP are highlighted in green):  

• UST 29 File Review summary and analyses is presented in Attachment F. 
• UST 104 NFA was approved by NJDEP on 1/10/2003 (Attachment D). 
• UST 142A investigation report is presented in Attachment G. 
• UST 142B investigation report is presented in Attachment H. 
• Bldgs. 168, 169, 170 and 171 File Review is presented in Attachment I; these are 

demolished buildings where USTs are not likely to be present. 
• UST 197-2 NFA was approved by NJDEP on 2/24/2000 (Attachment D). 
• UST 202A File Review is presented in Attachment J. 
• UST 202B File Review is presented in Attachment K. 
• UST 202C File Review and Report are presented in Attachment L. 
• UST 202D File Review summary, report and additional analyses are presented in 

Attachment L.  NFA for soils at this site is warranted.  Benzene and 2-methylnaphthalene 
in groundwater exceeded the NJDEP Ground Water Quality Criteria. 

• UST 400 NFA was approved by NJDEP on 2/24/2000 (Attachment D). 
• UST 401 investigation report is presented in Attachment M. 
• Bldg. 407 is a demolished building where there were no geophysical survey indications 

of an underground storage tank found. 
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• Bldg. 408 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found. 

• UST 410 NFA was approved by NJDEP on 7/10/1998 (Attachment D). 
• UST 411 NFA was approved by NJDEP on 5/30/2013 (Attachment D). 
• UST 412 NFA was approved by NJDEP on 8/29/2000 (Attachment D). 
• UST 413 NFA was approved by NJDEP on 8/29/2000 (Attachment D). 
• UST 414 NFA was approved by NJDEP on 8/29/2000 (Attachment D). 
• Bldg. 415 is a demolished building where there were no geophysical survey indications 

of an underground storage tank found. 
• UST 416 investigation report is presented in Attachment N. 
• UST 417 NFA was approved by NJDEP on 8/29/2000 (Attachment D). 
• UST 418 NFA was approved by NJDEP on 7/10/1998 (Attachment D). 
• UST 419 NFA was approved by NJDEP on 8/29/2000 (Attachment D). 
• UST 420 NFA was approved by NJDEP on 7/10/1998 (Attachment D). 
• UST 421 NFA was approved by NJDEP on 5/30/2013 (Attachment D). 
• UST 422 NFA was approved by NJDEP on 7/10/1998 (Attachment D). 
• UST 423 NFA was approved by NJDEP on 5/30/2013 (Attachment D). 
• Bldg. 424 is a demolished building where there were no geophysical survey indications 

of an underground storage tank found. 
• Bldg. 425 is a demolished building where there were no geophysical survey indications 

of an underground storage tank found. 
• UST 426 NFA was approved by NJDEP on 1/10/2003 (Attachment D). 
• UST 427 NFA was approved by NJDEP on 7/10/1998 (Attachment D). 
• UST 428 NFA was approved by NJDEP on 8/29/2000 (Attachment D). 
• UST 429 NFA was approved by NJDEP on 10/23/2000 (Attachment D). 
• UST 430A NFA was approved by NJDEP on 7/10/1998 (Attachment D). 
• UST 430B investigation report is presented in Attachment O. 
• UST 430C NFA was approved by NJDEP on 2/24/2000 (Attachment D). 
• Bldg. 433 is a demolished building where there were no geophysical survey indications 

of an underground storage tank found. 
• UST 434 NFA was approved by NJDEP on 8/29/2000 (Attachment D). 
• Bldg. 435 is a demolished building where there were no geophysical survey indications 

of an underground storage tank found; test trenching was performed as described in 
Attachment P; no tank was found. 

• Bldg. 436 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found; field studies were performed that discovered USTs 
at other locations in this general area, but no tank was found at this location. 

• UST 437 File Review and Analyses is presented in Attachment Q. 
• Bldg. 438 is a demolished building where there were no geophysical survey indications 

of an underground storage tank found; field studies were performed that discovered USTs 
at other locations in this general area, but no tank was found at this location. 

• UST 439 NFA was approved by NJDEP on 8/29/2000 (Attachment D). 
• UST 440 File Review and Analyses is presented in Attachment R. 
• UST 441 File Review and Analyses is presented in Attachment S. 
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• Bldg. 442 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found; field studies were performed that discovered USTs 
at other locations in this general area, but no tank was found at this location. 

• UST 443 investigation report is presented in Attachment T. 
• UST 444 File Review and Analyses is presented in Attachment U. 
• UST 445 File Review and Analyses is presented in Attachment V. 
• UST 446 is a steel 1000 gallon fuel oil tank that was partially excavated in 2010, but was 

left in place because it was partially covered by the existing Bldg. 451 foundation, and 
therefore could not be removed without damaging the overlying structure.  

• UST 447 NFA was approved by NJDEP on 8/29/2000 (Attachment D). 
• UST 448 File Review and Analyses is presented in Attachment W. 
• UST 449 File Review and Analyses is presented in Attachment X. 
• UST 450 File Review and Analyses is presented in Attachment Y. 
• UST 451 File Review and Analyses is presented in Attachment Z. 
• UST 453 NFA was approved by NJDEP on 7/10/1998 (Attachment D). 
• UST 454 NFA was approved by NJDEP on 7/10/1998 (Attachment D). 
• Bldg. 455 is a demolished building where there were no geophysical survey indications 

of an underground storage tank found.  Note that this is a different location than existing 
Bldg. 455. 

• Bldg. 456 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found.  Note that existing Bldg. 456 partially overlies this 
former Bldg. 456.  A single soil sample was collected at Bldg. 456 as presented in 
Attachment AA. 

• Bldg. 457 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found.  Note that existing Bldg. 455 partially overlies this 
former Bldg. 457. 

• Bldg. 458 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found. 

• Bldg. 459 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found. 

• Former Bldg. 460 is a demolished building where there were no geophysical survey 
indications of an underground storage tank found.  Note that existing Bldg. 456 partially 
overlies this former Bldg. 460.   

• Bldg. 460 is an existing building where there were no geophysical survey indications of 
an underground storage tank found. 

• Former Bldg. 461 is a demolished building where there were no geophysical survey 
indications of an underground storage tank found.  Note that existing Bldg. 457 overlies 
this former Bldg. 461. 

• Former Bldg. 462 is a demolished building where there were no geophysical survey 
indications of an underground storage tank found.  Note that existing Bldg. 457 partially 
overlies this former Bldg. 462. 

• Bldg. 463 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found. 

• Bldg. 464 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found. 
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• Bldg. 465 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found. 

• Bldg. 466 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found. 

• Bldg. 467 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found. 

• Bldg. 468 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found.  Further, there is no tank shown on the 1956 fuel 
storage drawing (Attachment C). 

• Bldg. 469 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found. 

• Bldg. 470 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found. 

• Bldg. 471 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found. 

• Bldg. 472 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found. 

• Bldg. 473 is a demolished building where there were no geophysical survey indications 
of an underground storage tank found. 

• UST 474 File Review and Analyses is presented in Attachment BB. 
• UST 475 NFA was approved by NJDEP on 10/23/2000 (Attachment D). 
• Bldg. 476 is a demolished building where there were no geophysical survey indications 

of an underground storage tank found. 
• Bldg. 488 is a demolished building where there were no geophysical survey indications 

of an underground storage tank found. 
• Bldg. 489 is a demolished building where there were no geophysical survey indications 

of an underground storage tank found. 
• UST 490 File Review, Report and Analyses is presented in Attachment CC.  NFA for 

soils at this site is warranted.  2-Methylnaphthalene in groundwater exceeded the NJDEP 
Ground Water Quality Criteria. 

• UST 491 NFA was approved by NJDEP on 1/10/2003 (Attachment D). 
• UST 492 NFA was approved by NJDEP on 8/29/2000 (Attachment D). 

Many of the Parcel 79 UHOTs were steel fuel oil tanks associated with former barracks that have 
been demolished.  Geophysical surveys were performed to locate potential USTs that may have 
remained after the buildings were removed, as described in Attachment DD.  A combination of 
the geophysical surveys as well as the historical maps and metal detectors were used to locate 
multiple UHOTs within the Parcel 79 area, which were subsequently removed in 2010.  
However, for multiple building numbers listed in the Attachment B summary table (for example, 
407, 408, etc.), there were no geophysical anomalies identified that were potentially related to 
underground tanks, and consequently no tanks were found at multiple locations. 

Groundwater samples were collected from multiple petroleum tank  sites during site 
investigation activities, including the Area 74 bulk fuel oil AST piping area, and USTs 29, 401, 
416, and 430B.  Groundwater VOC and SVOC analytes from these sites were either non-
detected or detected at concentrations below the NJDEP Ground Water Quality Criteria.  
Groundwater samples were also collected from 8 locations within Parcel 79 during the ECP Site 
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Investigation (SI; Shaw, 2008); all VOC and SVOC analytes from these samples were also either 
non-detected or detected at concentrations below the NJDEP Ground Water Quality Criteria. An 
oily sheen on groundwater was observed within the tank excavations at USTs 441,444, and 448 
during 2010 removal activities; soil remediation was completed at each of these sites, which 
eliminated the source of the oily sheen. At UST 202D, benzene (1.61 µg/L) and 2-
methylnaphthalene (233 µg/L) were present in groundwater at concentrations that exceeded the 
NJDEP interim Ground Water Quality Criteria (1 and 30 µg/L, respectively). At UST 490, 2-
methylnaphthalene was present in groundwater at concentrations up to 115 µg/L, which 
exceeded the NJDEP interim Ground Water Quality Criteria of30 µg/L. In summary, the results 
of previous investigations do not indicate the presence of widespread groundwater contamination 
at Parcel 79, although two localized areas with exceedance ofNJDEP Ground Water Quality 
Criteria have been identified at USTs 202D and 490. 

This information suppmts the conclusion that UST contamination issues identified within Parcel 
79 have been adequately addressed by previous environmental activities. Numerous UHOT sites 
were identified within this Parcel and were addressed under the FTMM tank removal and 
assessment program over the past approximately 20 years. Three unresolved issues remain: 

• One fuel oil UHOT was partially uncovered and then left in place at former Bldg. 446 
due to structural concerns with the overlying Bldg. 451 foundation. 

• Groundwater at UST 202D exceeded the NJDEP Ground Water Quality Criteria for 
benzene and 2-methylnaphthalene. 

• Groundwater at UST 490 exceeded the NJDEP Ground Water Quality Criteria for 2-
methylnaphthalene. 

In summary, we submit that the Army has provided adequate due diligence with regards to the 
environmental condition of this Parcel, and we request that NJDEP approve No Fmther Action 
for' Parcel 79, with the exception of the UHOT remaining at Bldg. 446, and groundwater at UST 
202D and UST 490. Should you have any questions or require additional info1mation, please 
contact me at (732) 380-7064 or by email at wanda.s.green2.civ@mail.mil. 

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

Wanda Green 
BRAC Environmental Coordinator 
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ATTACHMENT U 

UST 444 File Review and Analyses 

 

 

  



  PARSONS 

 

 

UNDERGROUND STORAGE TANK FILE REVIEW 

FORT MONMOUTH BRAC 05 FACILITY 

OCEANPORT, NEW JERSEY 

 

Date:  March 2, 2014    Review Performed By:  Kent Friesen, Parsons 

Site ID: Bldg. 444     Registration ID:   None 

Recommended Status of Site:   Change to Case Closed  

UST Probability (from May 2014 “Addendum 1 ECP UHOT Report”):  NFA   

Based on the file review, were there indications of a contaminant release?  [ X ] Yes    [   ] No      

NJDEP Release No. or DICAR (If applicable): ___10-01-27-1916-11_________________________ 

Did NJDEP approve No Further Action (NFA) for this site?  [   ] Yes    [ X ] No     [   ] Not Applicable 

Tank Description:  [ X ] Steel    [   ] Fiberglass    Size: _1000 gals.___  Contents: _No. 2 Fuel Oil___ 

[ X ]   Residential      [   ]  Commercial/Industrial     

Tank Removed?  [ X ] Yes  [   ]   No      If “yes,” removal date:  ___  1/19/2010________________ 

Were closure soil samples taken?  [ X ] Yes  [   ]   No      Analyses: _TPH________________ 

Comparison criteria:  ___5,100 mg/kg TPH_________________________________________ _ 

Were closure soil sample results less than comparison criteria?  ?  [  X ] Yes   [   ] No       

Brief Narrative 

Soil samples were collected from the tank excavation in 2010 and analyzed by the Fort 
Monmouth Environmental Laboratory for total petroleum hydrocarbons (TPH).  Visual 
indications of petroleum contamination were observed in overburden soils, and holes were 
noted in the tank upon removal and inspection.  Five soil samples from the excavation bottom 
and four side walls (plus one field duplicate) were collected on January 27, 2010.  The soil 
sample results from this excavation ranged from non-detected (ND) to 3100 mg/kg for TPH, 
with elevated TPH measured in the east sidewall of the tank excavation.  The east sidewall soil 
sample was also analyzed for semi-volatile organic compounds (SVOCs), and 2-
methylnaphthalene, fluorene, and phenanthrene were detected at concentrations less than the 
current Residential Direct Contact Soil Remediation Standard (RDCSRS), while naphthalene 
(6.98 mg/kg) slightly exceeded the RDCSRS of 6 mg/kg in one sample.  2-Methylnaphthalene 
(28.17 mg/kg) exceeded the impact-to-groundwater screening level of 5 mg/kg in this soil 
sample. Fingerprint analysis of an oily sheen collected from the groundwater in the tank 
excavation was consistent with “diesel fuel No. 2,” which is similar to No. 2 fuel oil. 

Additional soil was removed from the east sidewall of the excavation, and final soil samples 
were collected on February 4, 2010; these results were ND for TPH.  The final results were less 
than 5,100 mg/kg for TPH, which is the current remediation criterion.  Therefore, soil 
remediation was completed, and no additional sampling or remedial action was warranted.   

In conclusion, the analytical results support changing the UST Case Status to “Case Closed.”    

Recommendations (if any):  __Change to “Case Closed”, request NFA from NJDEP__________  
 

 

Signed:   _______ ____________________ 

                 Kent A. Friesen, Parsons 
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Soil Boring Log 

CLIENT: USACE INSPECTOR: ~ lit✓ L/2,,. ";!>)Yll'1-r'.";11,, ~?Tbr 2 
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Remarks: 

SamnleT Conslstenr.v vs. B!owcount / Foot 
S SpU-Spoon G=•ular Sand & Gravel e Grained 'Silt& Cir' and - 35-50% 
U - Undisturbed Tube V. Loose: 0--4 Dense: 30-50 V. So~ <2 Stiff: 8-15 some- 20-35% 
C-- Rock Core I ' Loose: 4-10 V. Dense: >50 So~2-4 V. Stiff: 15-30 little - 10-20% 
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Soil Boring Log 

CLIENT: ~Uc,Sc,AC,cE~-----------1 

PROJECT NAME:~F~TM~M~-~EC~P _______ 
7 

INSPECTOR, ? /,,,,_,,,, / // V -

DRILLER:_
7

/L--/!-;,;-;,r---'1----,Y,,;-'_)/-----f'LO,cCe,A:,,T_,,IO,,N'-'De,Eo,Se,Ce,R,,:IP__,T,;IOe,Nc__---i 

WEATHER,_-_.:cl-;,-.# =·P ~--+r_-1+---1------'1 ___ --1 PROJECT LOCATION:~F~T>~JM=P~ac~ce~l-----------i 

PROJECT NUMBER: 748810-

GROUNDWATER OBSERVATIONS 

CONTRACTOR: E£t Coast Drilling, 1nf(ECDI) 

RIG TYPE: GeonrobefR' 78220T LOCATION PLAN 

DATEfTIME START: _____________ _,Oce.anport, New Jersey 

WATER LEVEL: 

DATE: 

TIME: 

MEAS.FROM: 

DEPTH SAMPLE 

(feet) I.D. 
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DATEITIME FINISH: _____________ _, 

WEIGHT OF HAMMER:~N/,~~~-------------1 

DROP OF HAMMER: NIA ------------------! 
TYPE OF HAMMER: NIA 

FIELD IDENTIFICATION OF MATERIAL 
I I 
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/ 

Conslstencv vs. Blowcount / Foot 
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Soil Boring Log 

CLIENT: USAGE INSPECTOR, {', A l'C CHI s I "2~'t4E,<;0P/V<· 79 -
• ("P GIF N I 

PROJECT NAME: FTMM • ECP DRILLER: I. tf,f;ii /v l: //' LOCATION DESCRIPTION 

PROJECT LOCATION: FTMl~ "/Q~-~ WEATHER, ,-·1,•:J/1 )' £/1''$ 
' PROJECT NUMBER: 748810- CONTRACTOR: East Coast Drilling, Inc. (ECOi) 

GROUNDWATER OBSERVATIONS RIG TYPE: GeonrobelR\ 78220T LOCATION PLAN 

, DATEITIME START, If~ 1-f '7 ()rim Oceanport, New Jersey 

WATER LEVEL: 
':' /,., 

DATEITIMEFINISH, iJ•)•/7 tff4t) 
~ . 

DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS.FROM: TYPE OF HAMMER: NIA -

DEPTH SAMPLE BLOWS ADV/ PID 
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 

(feet) I.D. per6" REC. (ppm) 

0 "i.'-J 0 d-tfl' '7{)/.fo IL 

0 6<.:J1" /?61,;~ 6ril l'1 f ~/)IUI) 
5w 

0 L s; J t, L ,,,,f 4'r., v·<'I 
1 

1 

0 
J.4': J1 "t-.011t 1 Or,htll ·Ji •:Jr-fl 2 C) 

/II J-1( 
0 fi ny C,JM1 t1Jo 1/et:/ CH 

3 0 

0 
4 0 

''' 

6 6¾A 0 ()-tr;'• (.s;,;,w1 e 'if' qbo,•t!) 
c) 

15''-)f' we+, J'" -brl\ 0 t 5/fAJD 6 C) _5(JJ 

0 f:J _, s/ /J +)ti I '/,,,~ cf fVj J ', Cl t.vi! 
1 

P /II r.ve 
1

,:,... 

7 I!) tq,,d 
() 1(~6'o'' we+ 8{'/1 -~ S/JtvD tP I , . ) 

6 C) {OM(:, {//f 
I 0 

9 0 

0 
10 

Remarks: 

Sam !eT ' Conslsten,..,, vs. Blowcount / Foot 
S- Splll-Spoon Granular Sand & Gravel "'-e G- lned 'Sill & Cla"' and - 35-50''/2 
U -- Un,foturbed TuOO V. Loose: 04 Dense: 30-50 V. So~ <2 Slift 8-15 some - 20-35% 
C-- Rock Core Loose: 4-10 V. Dense: >50 So~2--4 V. Sffi; 15-30 litt.a- 10-20% 
A-AugerCuttings M. Dense: 10-30 M.Stilf: 4-8 Hard: > 30 lrac.e- <10% 

moisture, densiN, color,< radafon 



PARSCNS Page ~ of /4 
Soil Boring Log 

CLIENT: USAGE INSPECTOR: C, /1-e' t· {)/eJ I 
":Jl:J"/WELL ID, f ftR-7'{. 

'4--(0JL"i::'A) I 
A• • ]({ AH 

PROJECT NAME:..£r,;fMM , , , DRILLER: LOCATION DESCRIPTION 

PROJECT LOCATION: WEATHER: 

PROJECT NUMBER: 748810· CONTRACTOR: Cascade 

GROUNDWATER OBSERVATIONS RIG TYPE: GeoorobefR) 78220T LOCATION PLAN 

DATE/TIMESTART, II-.J-l7 Oceanport, Ne-.v Jernay 

WATER LEVEL: .z(.>f DATE/TIMEFINISH, f/•,J• /7 
DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS.FROM: TYPE OF HAMMER: NIA 

DEPTH SAMPLE BLOWS ADV/ PIO 
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 

(feel) 1.0. per6" REC. (ppm) 

_J_o G¼o D IJ·fo '' AJ#I ilk. f1 p .r If /ii/), . 
cla:y-ey !r/1- JM D /41•-t,f 

~'~ 1 0 
I) 

_L_2 0 
. 

0 
__L3 {) 

a 
_/_4 0 

d 
_L_s 707WL litrf/ IS Pr, 

t:"NIJ OF 80/2. 1 tVlfi 

_,_, 

7 --

--· 
__ 9 

__ o 
Remarks: 

/JO > 19-fvi /h.e-;r ?OLL~~t) 

Sample T Conslstencv vs. Blowcount / Foot 
S- Spit-Spoon G•anular l~a"d & G a •el Flne Grained 'Silt & C!a"I and - 3.5-50% 
U -- Unfaturbed Tube V. Loose: 04 Dense: 30.0 V.Sofl: <2 Stift 8-15 some - 20-35% 
C -- Rock Core Loose· 4-10 V. Dense: >50 Soft 2-4 V. Stift 15-30 lilfle - 10-20% ' A- Auger Cuttings M. 06r!Se: 10-30 M. Stiff: 4-8 Hard: > 30 !.ace - <10% 

molsturn, denslty, oo!or, gradation 



PAR5CIN5 Page __3 of I J 
Soil Boring Log 

CLIENT: USAGE INSPECTOR, 1:-;J!rreu?<I 
saz7ELL ID,f'/tJl- 7C,. 

· <'C,Pi,A-/V ... ; 
I ' 

PROJECT NAME: FTMM • ECP DRILLER: LOCATION DESCRIPTION 
, .. =-. 'l Q. ----;;,:, ---, PROJECT LOCATION: FTM arcel . y. WEATHER: 

PROJECT NUMBER: 748810· CONTRACTOR: East Coast Dri\!ing, Inc. (ECOi) 

GROUNDWATER OBSERVATIONS RIG TYPE: GeonrobelR\ 7822DT LOCATION PLAN 

7· r' 
DATEITIMESTART, li-2-/'7 OC(,ro Oceanport, New Jersey 

WATER LEVEL: ~ ' DATEITIME FINISH, 1 ,., .i · I 7 It/IS . 
DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS. FROM: TYPE OF HAMMER: NIA 

DEPTH SAMPLE BLOWS ADV/ PID 
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 

(feet) I.D. per6" REC. (ppm) 

0 {,l',{,_ 
0 

0..,,:2 ·~ ,0/'50 It. 
~ l.i'.../0" 1'1Dtf+/ vr.ht-n (fVl.f" 5'//-IJ /) )f.JJ Cl i: t, 5; /-f 

} 

1 0 ttf~Jf MD:f~ bt-/1 w. l-'J'lfAJ~.L. II 

0 dl\yiPy r, If. P:fll?.15 -/Ji!tt/L eJ,;l1-.; t 
2 0 1 

"f ''--t,'o · M oiff,. JflJJ • ye I lir" CLAY
1 CH 0 /'lbf//e4 

3 0 
el 

4 0 
d 

5 vr;, 
.l 0 {J ~ ]C 1

' [J'lrM(::. {ff ak ve) 
0 

6 CJ 

0 
7 CJ JO '?·£b''i..;ef Of',~~11 t11~ f/flJ/); fw 

0 /o,-1e ,/1/f 
6 0 

C) 

9 C) 

0 
10 

Remarks: 

Sam"leT s Consls!enc" vs. Blowcount I Foot 
S Spr,t.Spoon Granular Sand & Gravel "'na Grained ,c,,1 ,, .. , and - 35.-.50% 
U ·- Und.S!urbed Tube V. loose: 0-4 Dense: 30-50 V. Soft <2 Stiff: S..-15 soma - 20-35% 
C •• Rock.Cora Loose: 4-10 V. Dense: >50 Soft: 2-4 V. Stiff: 15-30 little- 10-20% 
A-Auger Cuttings M. Dense: 10-30 M. Stff: 4·8 Hard: > 30 trace- <10% 

moisture, de-nsfty, co!or, gradation 



PARSONS Page 4- of ;,d 

Soil Boring Log 

CLIENT: USAGE INSPECTOR: /C. /rC CC /2.5' I "'}/i-'4N;ELL mfflf_- 71-
·t'Cl'i:'1.>v 

PROJECT NAME:~·/JLI? e'y:;-7 7~_444 DRILLER: LOCATION DESCRIPTION 

PROJECT LOCATION: WEATHER: 

PROJECT NUMBER: 748810- CONTRACTOR: Cascade 

GROUNDWATER OBSERVATIONS RIG TYPE: Geoprobe{R) 7822DT LOCATION PLAN 

DATE/TIMESTART, //-,2-/7 Oceanport, New Jersey 

WATER LEVEL: DATE/TIME FINISH, //-L-f,'7 
DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS. FROM: TYPE OF HAMMER: NIA 

DEPTH SAMPLE BLOWS ADV/ PID FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 
(feet\ I.D. per 6° REC. (ppm) 

-I-' 6¾1J 0 tJ ·J.1'' {Jjf-M e ) 

0 
_l_1 0 

f'l 
Cv~f, hf/t.. f'J'tJAJ/)1 

J__, D ":>f'-fo Jr----
C) fiJ,.,ie, chyiy >!/f 

--J-, C) 

0 
-+--' c) 

0 
--1-5 167/tt f}tPr7//$-ff r:rVO 

OP- /Jo//,1N4 
__ 6 

--' 

--' 

__ 9 

__ a 

Remarks: 

/tf1Vll L 67 Ct>,!. ,. t,-.:,:n: p /110 
Samo!e T s Conslstenr:v vs. Blowcount/ Foot 
s Split-Spoon ·anular /Sand fl. r,,a,•al\ Fina GralllM Silt & Clavl end - 35-50% 
U - Undisturbed Tub-a V. Loose: 1)-4 Danse: 30-,0 V. So~ <2 Stiff: 8-15 oorne • 20-35% 
C •• RockCoie Loose· 4-10 V. Dense: >50 So~ 2-4 V. Stiff; 15-30 r.tt1e- 10-20% 
A-Auger Cuttings M. DellSa: 10-30 M. Stiff: 4-8 Hard: > 30 trace- <10'~ 

moisture, density, oo!or, gradation 



PARSONS Page_£ of 14 

Soil Boring Log 
( c-, A/l r·, ,,'!() ,;· I l&JmELL 10 p /tf..- 7,f 

CLIENT: USAGE INSPECTOR: .. <c· ,1 Fl:: 7V ' 
PROJECT NAME: FTMM • ECP DRILLER: 

,.,.. 'llid Ni: i/ LOCATION DESCRIPTION 

PROJECT LOCATION: FTM 1 'P"rcel' Y71,;:xn WEATHER, ,.,, /V ;VY. h,,, '.1 
PROJECT NUMBER! 748810· CONTRACTOR: East Coast Drilling, Inc. (ECDJ) 

GROUNDWATER OBSERVATIONS RIG TYPE: GeonrobelR\ 7822DT LOCATION PLAN 

DATEfTIMESTART, il~.,2-/ '7 ,11tiio Oceanport, New Jersey 

' WATER LEVEL: ,;:.. 7, J DATE/TIME FINISH, i 1 · .2 - 1 7 //) 4-0 
DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS. FROM: TYPE OF HAMMER: NIA 

DEPTH SAMPLE BLOWS ADV/ PIO 
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 

{feet) I.D. per 6" REC. lppml 

0 6¾, 0 '/;)')I I TDffo> /1-
V 

'J. ' '..Jft-i O i ff, hr1i- hi/<. cn,f J';/Nb (} FJlL l'Oltl PiEq 
li lf/e ),' If; t, -f li'~,1 v-e I I ® 18 ,. 

1 0 ftv 
tfJ 

2 0 'lf'-1 {/~1ic) sf 15ra y-lir n J"i' 1+1 Cl/+~ CL 
0 l:.r, {,f411,J. /Yloilled 

3 C) 

I'! 
4 (') 

C) 

5 6oJ, 0 D-JrJ'' ([A,...e 'I! t:ibo ve) 
• 

0 
6 0 

6 
7 0 Jo''.4{' Wti-1 or-, br11-Jrty;Jr" .:;,.,f ff 

6 S /r/J D 1 .SOM e. /1\, I 6 /'\Ive I 
6 0 

~ 
9 0 

t) 

qs'!60 lve1, brA .-~,-,./ Jt11, {) J~lf) 
5v JV'. e .(, t 5/fl 

77\n/l -' .. A--J 10 pr, e','.JP OF, 0£1/V 
, 

10 ,,. 
Remarks: 

NO _5" /f /11 /J L[s C.el~ L{::-ZTl"l:) 

Salll' le Tunes ConsistenC" vs. Blowcount / Foot 
S- Split-Spoon Granu!a--;:,Sand & Gravel' ~a Gralned ISrft ,11; r !a"' and - 35-50% 
U -- Und~turbed Tube V. Loose: 0--4 Dense: 30-50 V. Soft <2 Stiff: 8-15 rome- 20-35% 
C-RockCO!a L=a: 4-10 V. Dense: >50 Soft 2-4 V. Sliff: 1~30 little - 10-20% 
A-Auger Cuilings M. Dense: 10-30 M.Stjft. 4-8 Hard: >30 traw- <10% 

moisture, density, co!or, gra,:Jatjon 



PARSONS Page 6-_or /,{_ 

Soil Boring Log 

CLIENT: USAGE INSPECTOR: C; I. i.fJff {) r, $ I "J'i/"t"'E~L ID, f'IJ/1-?f_-
-5C'£'1-r:,W 

PROJECT NAME: FTMM - ECP DRILLER: J' Ii', ~ll A)J= I/ LOCATION DESCRIPTION 

PROJECT LOCATION: FTM~ 7q..,,..AfAA WEATHER, "T, j O JV/VY t' /I's . , 
PROJECT NUMBER: 748810- CONTRACTOR: East Coast Dn11ing, Inc. (ECDI) 

GROUNDWATER OBSERVATIONS RIG TYPE: Geoprobe(R) 78220T LOCATION PLAN 

DATE/TIME START, //•.)-/ 7 lD4~ Oceanport, New Jersey 

•" 7J'' DATE/TIME FINISH, / f-.2 -J"7 J JI () WATER LEVEL: Ar 

DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS. FROM: TYPE OF HAMMER: NIA 

DEPTH SAMPLE BLOWS ADV/ PID 
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 

(feet) I.D. per6H REC. (ppm) 

0 60k11 D o ·:1' ' rof.fc• t <-

Cll/ {' J 1/tfl ~ I 

0 
) "·3o" ,.,. •' i r 1- bt n fvv L, f;'j,f (,,rilt-L@ 

1 0 I (f I f,..;J., /) ,, 

0 
2 0 

$ Jo'!..tO'r//cisf Of.ht-~. - JtriJ"1( f;/fy- CH 
3 0 CtkY, 111a-lllF4 

0 
4 0 

0 
5 6¾o 0 6-/8 11 (i/(W,e <If IJ}Nt1·e) 

{ 

() 

6 0 1r'''}{i'1.vef1 fi1~-5"f'flhtA c111f'f~fob, .Svv [AJfJO!) t 
t, s,'/f; J~,~e f:Jr<1~-e/ ~ cofrL () 

0 IK"-,;.o" 
7 () 

l'l 30• -t/f' rvef I Jf'I\ -ot. h1 ,1 ~; 14-7 CLit'( 
I CH 

8 0 41"·60 we.+,J':'bt11 Cfl\f S4/J}), 
I Jo M e -t 4/'l\ v e I 1/'vf\ jtq i'ni~ ,stiJ 

1.1 
, ( 

9 .f/.1(/lr f'iT/2tliV""- ()'(}()tY • 

0 
10 'itt(A•{ odrn IQ ff. t-7.JO o;:; '{J (!/?I.,_,, 

Remarks: 

,l,O ,f,fMl'LF]" C: t) LLeVri::IJ 
SamoleT " Cons!stencv vs. Blowcount / Foot 
S Spit-Spoon Granul and R. n,avel Fl"e Grained Si1t R. la"' and • 35-50% 

U -- Umlisturbed Tube V. loose: 04 Doose: 30-50 V. So~ <2 SMf: 8-15 some - 20-35% 

C -- Rock Core Loose· 4-10 V. Derise: >50 So~ 2-4 V. Stiff: 15-30 r.ttle - 10-20% 
A-Auger Cuttings M. Dense: 10-30 M. smt. 4-8 Hard: > 30 traca- <10% 

mo!sture, densitY, oo!o.r, g,a<la~on 



PAR5CN5 Page~- of 14 
Soil Boring Log 

CLIENT: USAGE INSPECTOR: F. A-c('r) k's· I so"l"J"'ELL io, PM -p-
44 ·- ',CJ!Et:~J\J 

PROJECT NAME: HMM· ECP DRILLER: I , fl. il tJ J\J It: IL LOCATION DESCRIPTION 

PROJECT LOCATION: FTM~ 7 n · "'A WEATHER: /Jr. fv ,vAI 1/ 7() '.f 
- . . 

PROJECT NUMBER: 748810· CONTRACTOR: East Coast Drilling, Inc. (ECDJ) 

GROUNDWATER OBSERVATIONS RIG TYPE: Geoprobe/R) 7822DT LOCATION PLAN 

DATE/TIME START, / 1-.J-l '7 1/J~--- Oceanport, New Jersey 

WATER LEVEL: 
,.,, 7. {- i -- , DATE!TIMEFINISH, if•.J•/'J i/5.f' 

DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS. FROM: TYPE OF HAMMER: NIA 

DEPTH SAMPLE BLOWS ADV{ PIO FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 
(feet\ 1.0. per6" REC. (ppm) 

0 6% D 
0 .. :7•1 '1(}/J,fD/1. 

·(j 
il'~30"Mci ff1 bi-11 ctwP >If-#(), 0 5(/J 

Joi>te f;(Nvve I 
1 0 

0 COlil t 

2 0 ~"cJJ'MO,:Jf
1 
JtADt~•/Jf'btll 5/lfy 

0-cf,}1<1 s g 
iS"-1' b"7[! ,, 

6 CtAJ; fo;,,e f',Jra,N!/ Cf.) 
3 0 ftD let! 

0 
4 6 

0 
5 6 ",.{ /) 0 o. Jo''(flf-i,,, e Ci$ qho-.,e) 

() 

6 0 
0 

7 0 
30'•-4t1,ve( Jr11 br1~ ci<if' ff/tJt/ 0 Sv-J 

6 0 
j'On.,e f' i{ta "e I 

40' ! {0" /).) ef /J 11 " 1 M /' Ji/,V ~. /IJ/41{' 
0 JM f;ft 

9 0 

0 
10 m1Jh ~ ; 

10 ;;T cP» "F ttoc,,v~ 
Remarks: 

. 
IUO J ;fM l'L.rJ COi--t-tz,Tfl) 

Samele Tvoes Cons!stencv vs. B!owcount / Foot 
S Spfit--Spoon Granular I Sand R. G•avell "0 ' 00 

, &Caul and - 35-.50% 
U - Undlsturbod Tubo V. Loose: Q-4 Dense: 30-50 V. Soft <2 Stiff: ~15 some - 20-35% 
C-- Rock Core Loose: 4-10 V. Dense: >50 Soft 2-4 V. Sliff: 15-30 r.ttle - 10-20% 
A-Auger Cuttings M. Den,;e: 10-30 M. Sfiff: 4-8 Hard: > 30 trace- <10% 

moisture, density, co!or, gradafon 



PARSONS PageJ ot 161 

Soil Boring Log 

CLIENT: USAGE INSPECTOR: C. Af'r:t')IP. (J 
"'/.:;'$E'!-,. mP /t P, -71 

-.>c'f'C-EN 
PROJECT NAME: FTMM - ECP DRILLER, 1 ; ·11 ,11 JI /f/ (: /t!!. LOCATION DESCRIPTION 

PROJECT LOCATION: FH.1tlll;;;';j\ 7 q,,. ,J ~ .I WEATHER, :pr_ {1,,,v ,.v V /.er<' 
PROJECT NUMBER: 748810- CONTRACTOR; East Coast Drilling, Inc. (ECDI) 

GROUNDWATER OBSERVATIONS RIG TYPE: GeoorobefR) 7822DT LOCATION PLAN 

DATE/TIME START, 11-.J-l 7 1·,00 Oceanport, New Jersey 

WATER LEVEL: ::- 7 I DATE/TIME FINISH, il·Y-/j i';JJ.r 
DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS. FROM: TYPE OF HAMMER: NIA 
DEPTH SAMPLE BLOWS ADV/ PID 

FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 
(feet\ I.D. per s~ REC. {ppm) 

0 ~¾o 0 
rofsctt. :J'' 

(J) 
/!.jo '' t,1oi5f> /;r-, c,111P ;/f,v/J,501,e f v--> f ,5.-uve I 

1 6 
(:) co tt.- ~ 

2 0 1f;,t;11'• 
'Jo,,,_ tt11 ~; s+, Jray- :)N' - b 111 f,'l/.y CH 0 C o/V NH.i({!; 

3 () CL/rY 11wil1etf so·~ 
' f]R.IC't:@J6'' 

0 
4 (!) 

0 
5 ~o 0 o "-;?1'' (.[lfv->e ~s qbcv e) 

0 

' Cl 
0 

Jf:g;'we+~ ht~'JfAbt~-ory/J,,,_ 7 0 

0 cr,I f',ft,}1)1 1;#/e l,JNve/ 5vJ 

' 0 :Jt~'{o" /}Jef, 61n .tfip f /i,1JO, JoiAe SP 
0 ;'i If 

9 0 
0 

10 '77J[U,1 tJc"PTl/ /0 FT, t:7-liJ OF IAo;e;illi 
Remarks: 

NO ? ,fP1 l"'t..t-:5 ,!.!{) i-L-t?Z-12: JJ 
Sam'le~es Consistencv vs. Blowcount / Foot 
S Split-Spoon G-a-ular ""a-d O G " Fina Grained Silt & Cla"' and - 35-50% 
U - Un,faturl,ed Tube V. Loose: Q..4 Dense: 30--50 V. Solt <2 SUf: 8-15 wme - 20--35% 
C -- Rock Core Loose: 4-10 V. Dense: >50 So~ 2-4 V. SMf: 15-30 r,lfla. 10--20% 
A-Auge-r Cuttings M. Dense: 10--30 M.Stirf: 4-8 Hard: > 30 trace- <10% 

moisture, density, corer, gradation 



PARSONS Page Q of ;,I 

Soil Boring Log 

CLIENT: USAGE INSPECTOR: P, /w>t'l'l # c, I 
~ 4.;rL 1b, f' l/-'(,!.-7<j 

'JJl1W-Of 
PROJECT NAME: FTMM • ECP DRILLER, /, l<-A-R ,v i:K LOCATION DESCRIPTION 

PROJECT LOCATION: FTMtfrar~ 7 q ,,. /11/,d WEATHER, P,-, f'(;,V ,VY, b ,, '/ , -. 
PROJECT NUMBER: 748810· CONTRACTOR: East Coast Drilling, Inc. (ECDI) 

GROUNDWATER OBSERVATIONS RIG TYPE: Geonrobi:HR\ 7822DT LOCATION PLAN 

DATE/TIME START, 11-:1 "l'7 /??~ Oceanport, New Jersey 

WATER LEVEL: ~ 7,S' DATE/TIME FINISH, 11• .)_ ~{ ') 1405" 
DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS. FROM: TYPE OF HAMMER: NIA 
DEPTH SAMPLE BLOWS ADV! PIO 

FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS (feetl I.D. per a~ REC. (ppm) 

0 6J1.1 0 
O-:J1' ·rt)f' fo IL 

f 1/1.J /) r ( .s;J 0 
1:: 18'1 ,V,diftl b"" c .... l [t" 

1 0 
/f'...Jt;'' tv-cirt1fr;i t:lnrc::y f)//.

1
-$,':f.e 

0 
f. J4 ,,,( Mo fl I re/ St 

2 0 
0 

3 0 
0 

4 0 
0 

5 '¼o 0 0 ~:J;J" ~trr•e t/J ab~ ve) 
0 

6 0 

0 
7 0 

0 J} '~44 " l'J (tf I JI ;1 bf I\ c; /VI f' ('tlg V{l) Clv'\ 
8 0 q 1, J 04 f ,{A,,ct 

(J 1f'.(t;''tv'i'f )r/11 i4t -f'. f;/ Al fl, .f(J 1•1 e JP 
9 (1 [; ifl 

0 
10 

Remarks: 

Sam• le T s Conslsten"'' vs. Blowcounl / Foot 
S - SpUt-Spoon Granular'Sand & Gravel' Flna Grained Silt & Cla"' and - 35-50% 
U - Undisturbed Tub-a V. Loose: 0-4 Dense: ,0.,0 V. So~ <2 SMf: ~1S some - 20--35% 
C- Rock Core loose: 4-10 V. D=: >50 So~ 2-4 V. SMf: 15-30 lil!Ja- 10-20% 
A-Auger Cuttings M. De-nse: 10-30 M. SMf: 4-8 Hard: > 30 trace- <10% 

moisture, deM!lv, oolcor, gradation 



PARSONS Page Ill of ---11_ 
Soil Boring Log 

"J'JrELL ID, /JM. • 7'1-
. 

CLIENT: USAGE INSPECTOR: -i::-, "1-c·c·o £1 <. , r/'1 t,I :_,.., I 
PROJECT NAME,_., P~o.·L 7q.,:u,1 ' DRILLER: LOCATION DESCRIPTION 

PROJECT LOCATION; WEATHER: 

PROJECT NUMBER; 748810- CONTRACTOR,..,......_ ;::- (' I') I 
GROUNDWATER OBSERVATIONS RIG TYPE: Geo"robe1R1 7822DT LOCATION PLAN 

DATEfTIME START: 11-.)-/ 7 Oceanport, New Jersey 

WATER LEVEL: r,,, "l ... ,5-1 DATE/TIME FINISH, //-J-/ 7 . 
DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS.FROM: TYPE OF HAMMER: NIA 

DEPTH SAMPLE BLOWS ADV/ PIO 
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 

(feet) 1.0. per 6" REC. (ppm) 

_l__o 6¼o 1' O-IJ" {f /r/tl,11,j. 

() 
_I_ 1 P/111..- 7'1· 'I#- 0 1.i~J41·wef, c1>1 I f'l/1,I~ Q11 ✓1 )(JJ ~/YJiV •-'• • 

. ,, 
0 /11-f (n.r 11e I 

__L2 0 J.1'1-fO we+. b I k1 c/k'JN1 /VI f}'4tvP, jM 
CJ li#le f,/f 

__L3 0 
0 

_I_, (') 

0 
_Ls 13·11/1,- #t)'l/f IS' 1-1 t::Nlfl ~J': e}&~II '4. 

__ 6 

__ 7 

--' 

9 --

__ o 

Remarks: 

[M',/ J'C/?.t::.c/,J(jafT) (,Ff Fl.OM J' ',o /5' 
samn!eT s ' ConslstenC" vs. Blowcount / Foot 
S - Spit.Spoon Granular'Sand & Gravel Fine Grained Si1t & Cla"' and - 35-50% 
U - Undisturood Tube V. Loose: 0-4 Dense: 30.SO V. Soft. <2 Stft 8-15 some - 20-35% 
C -- Rock Core Loose: 4-10 V. Dense: >50 Soft.2-4 V. Slrff: 15-30 !itee - 10-20% 

(, A-Auger Cuttings M. Dense: 10-30 M.Stilf: 4-8 Hard: > 30 traeaa- <10% 
rnol-stura, doos"'•, ooior, gradation 



PARSCINS Page 1 I of , 

Soil Boring Log 

CLIENT: USAGE INSPECTOR: r-. /f'{!Jtl)t), c:' I 
"J;'/."f..ELL I~ ltR. .. 71--T, tv~n', 

PROJECT NAME: FTMM - ECP DRILLER: T, R4-/J IJ,;: IC LOCATION DESCRIPTION 

PROJECT LOCATION: FTMM~ -j(/ •J ;JJJ. WEATHER: -PROJECT NUMBER: 748810- CONTRACTOR: East Coast Drilllng, Inc. {ECOi) 

GROUNDWATER OBSERVATIONS RIG TYPE: GeoprobefR) 78220T LOCATION PLAN 

DATE/TIME START, / J-.2 -/7 uf;,; Oceanport, New Jersey 

WATER LEVEL: 
,-, '7 (-I 

DATE/TIME FINISH, //- .;?•/) /500 
DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS. FROM: TYPE OF HAMMER: NIA 
DEPTH SAMPLE BLOWS ADV/ PID 

FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 
(feet) J.D. per6" REC. tppm) 

0 6%~, 0 O~ .J'' TO I" :5'<'" i L 

0 
3''-J4'¼li~l-1 ci" f .51/AJD, fofr,\e. [u--> .flft/@} 

1 0 
11,1 f t:niv el; l, 1:lf I J" 

(') 

2 0 i4'~5/mti1f15rayb1" ft!ly C!tty s-c 
0 

3 8 
0 

4 0 
0 

5 6J1.o 0 o-.76",, fllw.e 'I<. q}J IJ" e) 
C) 

' 0 
(') 

]6'~4rwe+, brti,ti"lf'.5/JNP, fo,,,,e 
,N(}tJ 0 

7 0 s t,-.J oOR1f{J) 
0 f 3,ruve(, L, s;lf ,;i,s' 

' 0 t{: Go''wrf hr n 1,rl Pl'I\ -P. 5'/JNO, Sf 
0 Jo /-ie ~i /+ 

9 0 

\) 
10 0 

Remarks: 

Samn!e Tvnes Conslstencv vs. Blowcount / Foot 
S Split-Spoon G-anular 'Sand & Gr ~na G1alned Silt& Cla··' and - 35-50% 
U - Undisturbed Tub.a V. Loose: 0-4 Dense: 30,50 V. So~ <2 SUlf: 8-15 some• 20-35% 
C-RockCore Loose: 4-10 V. Doosa: >50 Soft 2-4 V. Sfiff: 15-30 !itlle- 10-20% 
A-Auger Cutllngs M. Dense: 10-30 M.Stift 4-8 Hard: > 30 lraca- <10% 

moisture, density, color, gradation 



PARSONS Page _i_2__ of Id 
Soil Boring Log 

F,;kico-<~·1 so;i;.G:JELL 10:fW/<- 'IV- ... 1 
CLIENT: USAGE INSPECTOR: ·· -rtrJll)~o~ 

( 

PROJECT NAM-•~ fr,(!Ct,:1 7 tJ..dd!t DRILLER: 1. /)d]~ N/Ji!.. LOCATION DESCRIPTION 
' 

PROJECT LOCATION: WEATHER: 

PROJECT NUMBER: 748810· CONTRACTOR: ~ lTZ.Jl I 
GROUNDWATER OBSERVATIONS RIG TYPE: GeonrobetR\ 78220T LOCATION PLAN 

DATE/TIMESTART, /l-;l--p'7 Oceanport, New Jersey 

WATER LEVEL: - ? .. _., ,... e, DATE/TIME FINISH, //-,)..-/7 
DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS. FROM: TYPE OF HAMMER: NIA 

DEPTH SAMPLE BLOWS ADV/ PIO 
Fl ELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 

(feat) I.D. per6" REC. (ppm) 

___j_o 6%0 0 o- 60' I i)) e-f f J'" - bl/t. .p 5'4-AJ!}, ff 0 J'Ol"\.e >;: If 
_J_, Pl,(l.•7'1- 141f· 0 n"1w-,n - 'I 

V 
__J__2 0 

0 
_J_3 0 

n I 

L • () 

0 
_1_5 --0"" ,cJiJJ1. ~dn-1· IS- PT. E;v o or- {lcMt ,v.; 

--' 

__ 7 

6 --

--' 

0 

Remarks: 

(io ff, <cta,v) <"t-T F/) M is' T/11W J- ',o 
Sam--!eT ' Conslstencv vs. Blowcount / Foot 
S- Spit-Spoon Granular Sand & Gravel Fine Grained 'Si!!& Cla··' and - 3.5-50% 
U -- Undtsturbed Tube V. loose: 04 Dense: 30-50 V, So~ <2 SL'ff: 8-15 some - 20-35% 
C -- Rock Core Loose: 4-10 V. Dense: >50 So~2-4 v.sm 15--30 r.tt',a- 10-20% 
A-Aug&f Cuttings M. Denss: 10-30 M.S!iff: 4-8 Hard: > 30 trace- <10% 

molsturn, density, oofor, grada~on 



PARSONS Page 1 '? of I . --1L 
Soil Boring Log 

. "1ft":'f-';/J/2-71-
CLIENT: USAGE INSPECTOR: F,,1, rlf'flR<" I . -c>':.l 

PROJECT NAME: FTMM • ECP DRILLER: / tf, 'J.fl./t) I!' t< LOCATION DESCRIP:JION 

PROJECT LOCATION, FTMM~)q- 4 f4- WEATHER: 

PROJECT NUMBER: 748810- CONTRACTOR: East Coast Drilling, Inc. (ECOi) 

GROUNDWATER OBSERVATIONS RIG TYPE: Geonrobe/R) 7822DT LOCATION PLAN 

';:;-, 7.S I 

OATE/TIMESTART, //- 1~/7 /3cJC) Oceanport, New Jersey 

WATER LEVEL: DATE/TIME FINISH,//~,)•// g·-n; -DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS. FROM: TYPE OF HAMMER: NIA 

DEPTH SAMPLE BLOWS ADV/ PID 
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 

(feet) 1.0. per6" REC. (ppm) 

a "';1-t: 0 
0 ::] ,, ·rv r.s',,n ... 
r1-1a· t,'l(/1J·t, _6r" c .... f .ff/;1.JO,;on,e . 

C) s V0 
t. ., . ,/m.P 6r"'ve/ . . /: 

1 0 B -3k t11t1,ft Jtf) 6r,, -cit, hrl\5 i' 'f; sc 0 ti.Ar, mo ·ft/e4 
2 () 

(!) 

3 C' -JiMD j ~t b f"J '~/11 b," C J,11 ·I' 3 0 Jt,J S4Nt>, ·fr,} 7f 0 
4 0 

0 
6 6_½o C) CJ-/f'1 /IJD~f'1t9 I~ hn1 f//ly{f/;( I 

,. 
0 

,r:3,;; 11 tvef, bu,-Jt~ ,btl\ ((VI i1 8 0 s V0 
0 J;/fN /)

1 
f:r, [1 If 

7 0 
0 

j/.'4J'' ~ve"t JNy/Jr11 5;/lr_ f/AY {C 
8 0 

0 f J ': 6' o · ' wrl tr 11 1V1 P f/J 1./()1 ./0 ,·11 e J (!J 

9 0 flit 

0 
10 

Remarks: 

Sample Tvoes Conslstencv vs. Blowcount / Foot 
S Split-Spoon ranularlSand 0"el\ Fine GralnOO Silt & Cla"I end - 35-50% 
U •- Undisturbed Tuba V. Loose: Q-4 Dense: 30-50 V. Sofr <2 Stiff; 8-15 some - 20--35% 
C-- Rock Core loose· 4-10 V. Dense: >50 So~ 2-4 V. Stiff: 15-30 !title- 10-20% 
A-Auger Cuttings M. Dense: 10-30 M. Sfiff: 4-8 Hard: > 30 trace- <10% 

moisture. densitv, oo!or, gradation 



PARSONS Page __Lf of _j_f_ 
Soil Boring Log . 

CLIENT: USAGE INSPECTOR: C. h CtJ £ 5· I "':J"'JT~LL 1_o,Pf~f-<.~ J'l.i _..,Jr.'', __ , ... 
PROJECT NAMEt'fttMlll.PMrn 71?--~,IL DRILLER, lA<-'/./v/:-1/ LOCATION DESCRIPTION 

PROJECT LOCATION: WEATHER: 

PROJECT NUMBER: 748810- CONTRACTOR,_ a/)J 
GROUNDWATER OBSERVATIONS RIG TYPE: GeoprobelR\ 78220T LOCATION PLAN 

DATEfTIME START: / / ·-,).-/7 Oceanport, New Jersey 

WATER LEVEL: ~ 'Zs' DATE!TIME FINISH: I /-;)..-I 7 
DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS. FROM: TYPE OF HAMMER: NIA 
DEPTH SAMPLE BLOWS ADV/ PIO 

FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 
1feet) I.D. per6" REC. (ppm) 

_l_o 6¾r. /') 0 ··];1 ,, lf /tt"\ e) 
, 

CJ 
_L1 ~1,:2·79,: 441--

CJ r W•O .. ;, 
,~ 

__L2 0 

Ci 
· V '.!tt"' tv e-1, j / I<._ fSlt/J ~ s o,¾I e __J_3 0 5p 

0 filf 
_j_4 fJ 

Ii 

-Le '77)7Jf1.. ~i'f'TJI If-FT. ~;;J l!F 60:t,,,J 1 

--· 
__ 7 

__ a 

__ 9 

0 

Rem,~ £i"\ !\) 0 () PJ; .ft~t:t"/11) 5tT P/4'.0W/ s-'ro1.r' 
Sam leT·~es Conslstencv vs. B!owcount / Foot 
S - Sp~-Spoon Granu!ar Sand & Gravel Fina Grained 'Sill & Cla··' and - 35-50% 
U- Undisturbed Tuba V. Loose: 0-4 Dense: 30.0 V. So~ <2 Stff: ~15 some - 20-35% 
C -- Rock Core Loose: 4-10 V. Dense: >50 So~ 2-4 V. Stiff: 15--30 li-rf.a- 10-20% ' 
A-Auger Cuttings M. Dense: 10-30 M.Sliff. 4-8 Hard: > 30 !race- <:10% 

mOiSture, denslty, color, gra<lafon 



Well Construction Detail (Single Cased - Stickup) 

Client: USAGE 

Well ID: f;r/2-- 7q-

Date Well Installed: / ;J.-/,F-1'; 

Ground Surface 

Ce)11ent 

Grout 

Fine Sand 

Type/Size: 
ftlof<;i, # 00 

Well Riser 

Diameter: :Z JAi 1 

Material: fi/C, 

Sand Pack 

Type:/'4,;,/1./{: J'F- 0 

Sump 

~D inches 

--
NJBWA Permit No. 

Top of Well Casing:+ 3, 0 ft 

Top of Grout 

Top of Fine Sand · 

Top of Sand Pack 

Top of Screen 

Well Screen 

Diameter: 

Slot Size: 

Material: 

Bottom of Screen 

Bottom of Sump 

Bottom of Borehole 

Top of Confining Unit (if present): 

Depth Below 
Ground Surface (ft) 

0.0 

(J, j~ 

I, CJ 

,o 
;L 

'J,o 

13,0 

________ ___, 



PARsi::JNS 

CLIENT: USAGE 

PROJECT NAME: 0F~T~M~M_--";E;':CP'::---,-----,~,--------j 

PROJECT LOCATION: FTMM~r~7t/- 44~ 
PROJECT NUMBER: 748810-

GROUNDWATER OBSERVATIONS 

WATER LEVEL: 

DATE: 

TIME: 

MEAS. FROM: 

DEPTH 

(feat) 

SAMPLE BLOWS ADV/ PIO 
I.D. per 6" REC. (ppm) 

Soil Boring Log 

INSPECTOR, ti A-eco1;'i I 
DRILLER, /<, #Ttv l)i) !J. T, 1111 ,, AJ/i lt 

WEATHER, ,10', . _</VO vv 
CONTRACTOR: East Coast Dri!!fng, Inc. {ECDI) 

RIG TYPE: GeoorobefR) 7822DT 

DATE!TIME START, / ?-/~--/'7 
DATE!TIMEFJNISH, /;l-/J---f7 

/')/? 0 

/3-00 
WEIGHT OF HAMMER:0NJ,~S~------------1 

DROP OF HAMMER: 0N/,~·~------------1 

TYPE OF HAMMER: NIA 

FIELD IDENTIFICATION OF MATERIAL 

0 /k)Lt- &J1)-' ~ Avt{mW JJ' 
1---+----+--------,---+----, Jt:t > c,flt::r::"f-1 FM 1•1 ;J '-1,J ' 

(,/!if1;f) ~"< w7111/n-- Lt:Vf:1-- QJM Vv ·O,') 

f--------1------1----+----+-------< or f,t· J 
fn-OlfT -ro Wet tf /Zt:'l:?V 

2 

3 

4 

5 

/] £,o tµ N s,'lf,'J t) 7' f,p I- ·77' 
l) 

c::,t-h 
f I/) j!,-o5}t1/,V{() rl(O li1, 

CAJm/./'t _s .£ /t>f...v 

£IV/) Or 6o/4tt{f? @) /'3' 
1-----+----+--+---t-----, 

fg;: WQl- {],iJAFr:frlv dTJo>V ,J1,77+--1z.._. 
l-----+----+--+---1-----l 

6 

7 

8 

9 

10 

Remarks: 

Samo!eT 
S Split-Spoon 
U - Urn:listurbed Tube 
C- Rock Core 
A-Auger Cuttings 

Conslstencv vs. Blowcount / Foot 
G ular'"an" ave!' Flne Grained 'Silt & Cla"1 

V. Loose: 04 Dense: 30-50 V.Soft <2 Stiff; 8-15 
loose: 4-10 V. Dense: >50 Soft 2-4 V. Stilt. 15-30 
M. Dense: 10-30 M. Stiff; 4-8 Hard: > 30 

Page of_L_ 

LOCATION DESCRIPTION 

LOCATION PLAN 

Oceanport, New Jersey 

STRATA COMMENTS 

and - 35-50% 
&ame • 20-35% 

little- 10-20% 
trace - <10% 

moisture, dens"", color, gradation 



PARSONS 

Well Construction Detail (Single Cased - Stickup) 

Client: USAGE 

Date Well Installed: 

Ground Surface 

Cement 

Grout 

Fine Sand 

Type/Size: :If 
/IJOt.;lo oO 
Well Riser 

Diameter: ,2 1tv. 

Material: P//C.. 

Sand Pack 
Type: M,ll~ I t;,ip'()O 

Sump 

rJ inches ----

NJBWA Permit No. 

Top of Well Casing: + _3__ ft 

Top of Grout 

Top of Fine Sand · 

Top of Sand Pack 

Top of Screen 

Well Screen 
Diameter: a. / tv 

SlotSize: ,010 J;.) 

Material: /vL 

Bottom of Screen 

Bottom of Sump 

Bottom of Borehole 

Depth Below 
Ground Surface (ft) 

0.0 

I 0 

:J.,O 

J,0 

..I'-
I• ( 

3,0 

I ,S-

Top of Confining Unit (if present): ________ -I 



PARSCINS Page or I 

Soil Boring Log 

CLIENT: USACE INSPECTOR, r:': 4-,, CO P < ( 
"'::;':;;;ELLID,P/jfl.- "J'f, 

"• M f/U-o c:1 

PROJECT NAME: FTMM • ECP DRILLER, t: A-r WO ~ I'\ • ·;-. ,i, <' ,i/V t LOCATION DESCRIPTION 

PROJECT LOCATION: FTMM r;ar~I) 7 '1.... .d /.Id. WEATHER, 7cJ°Ct.J}Y r:::t/J-',, ,..-r 
PROJECT NUMBER: 748810· CONTRACTOR: East Coast Drilling, Inc. (ECOi) 

GROUNDWATER OBSERVATIONS RIG lYPE: Geo• robe{R) 7822DT LOCATION PLAN 

4,l 'F~ Q/VI £.<Ill/... DATffilME START: jj •-lr--(7 J{),Ro Oceanport, New Jersey 

7' . 
DATE/TIMEFINISH, 't-'•/r·/7 WATER LEVEL: .• 7, s· "'"Mov,-r M w1 I l, tlO , 

DATE: WEIGHT OF HAMMER: NIA 

TIME: DROP OF HAMMER: NIA 

MEAS. FROM: TYPE OF HAMMER: NIA 

DEPTH SAMPLE BLOWS ADV/ PID FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS 
(feet) 1.0. per s~ REC. (ppm\ -. 

0 fff!Lt:0 w ,.9nJV\ ,1-1.n;,1rl'~
1 
If;: /,;Fr. 

> ff #Cf( 1:/::Jv Ffv0r''1 f pt,, f JI 

1 /Yf~l'57 q /({lJV /Jf(JIW Iv C t../!f y 
,trVV ~I'-~ _{ftW}f 

2 

f/J) ,f 4?f,:!/tV( ?iZ..IJ1>1 ,::..u77itV(/ 

3 

11'/V/ 0 -
4 

' £11/JJ (}/• !fkJ£11J a M/6-FT 
5cc tv t:-J.f... .,,-Dr-'','J ..,e v,:J1o,..J Ot-7}' IC 

6 

7 

6 

9 

10 

Remarks: 

Sam leTvnes Conslstencv vs. Blowcount / Foot 
s SpUt-Spoon Granu!ar /!':and & G a Ana Grainod 'Silt & Cla··' and - 35-50% 
U- UndfSturbed Tube V. Loose: 0-4 Dense: ,0.00 V. Soft: <2 Stiff: 8•15 rome - 20-35% 

C- Rock.Core Loose· 4-10 V. Dense: >50 Soft: 2-4 V. Stiff: 15·30 frtlle - 10-20% 

A -Auger CuWngs M. Dense: 10-30 M.Sliff; 4-8 Hard: > 30 trace - <10% 
moisture, densitv, oolor, gradaOOn 



 

 

Attachment C 
Field Notes 
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~--0755 ,.,09, _zt::1'_ PIJl<.-3-;r goo-p_-_(VJ'.1-J:o;;i.., l-J5/f l-fil1-0 ffi-S fVJc-c:77,vt:;, 

~ Pr.11..4 i f c5J.1 ?1' 6(5. (1<-../1-Tf)Jo_qpz:;- i'>1'2-/h-r.,'f Ji ofloo /1'1{}6 7D f"l'#.-6°7'-tft?tf/r-»1 w--o~ i-&"A-JlOµ 
.fcf.1=."/::"JY. ~ fil..oJYI -1£)·w5r0·_ &1.~1.0 ~-B.l/;5-'€f}--·o,., J _C.Jfn./<1:.7? .{7Jf1J,e wffl't_,'IL- _.?EVt7-> ;,,.,.,, ,1,,11:=-z.L: ; 

- tf IJJ t.fl'n. 1trf.£YV /11 /l'l w-r? .J,, w_tfJC-fd_J.5_/.0J.J- Pr.; _/'!1 fii/-01 : /,/' J ;111 w-o,; : 6, 1 · / 1111,;;z111 vv fl.! t>f · 
,&J,f".. /j $_([} ? /j /r( 5 f'1.-D/!.ffI.;Ff l) I )_i./k{_-dfrJa_//J:f /{q_ .[ {) /$_0/ [5:'1] W 1,rr.1 t ,,;,,,.,- f'V"t} /)<,;7./ ;ftt;.'() 1'0 S cf _5,,;141: . 

BE/J!f{ofili'if';-2(1(,.1~1 t:7/_?eJ t:JtJNt!' · .... k'l 2HJ ;J • .-· V/t!;() .>fflfqS -4:o 1<1-oP..1;,1 It'# 
() 't J-0-/0J_ () :f) (00,v ~ Jr l)IJ.{} g U-:.fL_rU2_/!J_t ~ -1 -:tE.d_ ~_!~fl-//:;'~ 14 ,&,Jt-tt 8~ ttJ/..1 ,'Ti!', /!!fl:;F-W>:::2- '-- F-IJl'v I 51/:c 

S.,f~tjf/f-/'1fAJ-tJ3, q fAJ £2.,!TJ/'. f-/V _jljW-0/ /5 -1- ~(Jv; /i/OT Ci!~v()~"Tl:-7) J'.S'· 09""(v, ?C'l'f1} fZ/(
1 

·MOtJ, 

S°, q ,5C.f<,U'l?lJ /JV 1Jlor vJf!2A--r.,5 _EM.~£17Vl'r1 _[ ..... tD £,£'ft/, f}i-c..0# A,1/<{.tJ',>/ M.0:z5 ·,"() 

8/fftm t,JJ ~ tfrJP- lf"(I.J 1-tJ '1'/111w;o:;;. tAJ-fi.5..S,/ '-~LQH2-~.P to /Jfi-7'1-111-Mtv·-P;L.. U'JcffJ&,:,,_./ · 

,IJ:rv(} t:;vJ ;,._; -rnw-o+ 1/J,9::S 4,t 2.A.15.CcvJ.:r@ J _g_g#{v ,i?~/1-LJ/.J,( ,Coi/LJ) Wof h,m-t-€7:/YO/vJ.IIV-/ 

f;/f Y,f/;V~ '{Hi(' JUIJVJ ;µ71,:n_lltft-._1N_!!'lW-q)j FOil 57lf'll,;, ,.,_,,tn...,,__ f-t:Vi:1-5, .!M-t.-~/) 01v l',,:t:V101:,s 

#NJ) fV1 W--rJJ.. V--O J '__. ;:J' w (Tl/ K nvr+ :rr,~1£r/J Ti==Pi_f; j.<M,A-'5' ;f.M{J s ct.rl,vv e& /..ttut:. J wrr,;:; {' .0 

/vVIPH;e../& wJ15 fi UN'fJ;,vfP'l,()'lr.> /lev1sn.,v'--rP_otJ_.f'tJ, J . .d::t ;rfff<JJX, 7-7.r, /Jl/1--t,- -51:T .5c£t,.~@) j/701:f 1 

. . l!fO l:JJ£i-l-- fi/Jf,f/fc.'YJ {/JOI Cc,,,vfhf'Tl,..,))(f'(Oll .C- ?-.. _.p_fv~.[.1 .. ,· f..'LJ_,tt;:. > .MOJ'!./!f'.#01 I #ft /',JOI</~ O .,&.,f-A(. jl,r,,,JiJ()U?p;r-

.-. ·5 01L TO 8,fry M~ l}-vUtfJ, l,-UrJcf!._6'"n1f!;io.·o-t;oo f-t/1'.tlftfJZt•-tr;:- . 

. 1JSJ" flv(}f, TO PIJ-R·t8f-M vJ-V). ro p~ !_LL_ frl_W ~~':J(')O fr,p-g Vb fhf...-71-¢-ef1-/l7Mj--fl~ .or- 7Z-L: ro IS-.1 

-.. W/5A-MF: 5flEZ5~.Jt5 WI /;IJ-03, llJ-4}. 7J5:8-) .! _£"t:..t /cf:.if2!A) rfivJ"J -f tuief.1 ;z '70 ·;.;i_ .flf5.'ti) 
G tlr( 5 ::tto /1/'fOIJi!'/ / CtH~O /'v10it'ff'

1 
;J,7 /fli_f3fr-lv. ¥ 121'1 _tv/J1r'll- L.1:Vrt- //J ;vt,tl)-o~ eJ -fr~', {Jl:5 cr.15 .fctJ 

Cl<.o UT, l ~IJ c.o,Jc..ufl..,ew uJ/ 771L.Jt:JJ c, 
l. Jf/r;,0 /1Jrtr-wliU- .,,1~--1Mf), c t.RJ-IV v P £ rc.f";t,v!J j .. .£.,£_~.r 4 t'I f'!.di<t-F 1 6' /j-t; #co AiJ~''1/ r; tW /y.lllJQ.-. 

/fi.i::v-101r:f ::l M //J /~:rJ t11Ztll1-5. flll(Jl},TtJ Jl5f>2_- l'M~ 7fJ 8'-itt--1 'JO J)-tZJY /l-UdttL~.iSJ0-~Frlll2 

6 t/ q {VJn:!JV"G tf/4-t::r'rJ'.~,ffJ Y.z_ p./}1A--tJ°&11 ~t • _/)-2.F~ J~!:,"f!QM~i; ../ AJ?JwJ?,1-u-, 
£) {i'?A-v P~.5, ;,.eiftf, .. ~l/rt.-.> Pt'J'IJ_ 3 ""w .f-
i'~. lf'U)-t &i:;'r'°5(T?' 1.rr l' ··--·--

t'· """'"--"--·'i 



I 
_ W /IX, _ ""' ,/(J'> '?r;(Jl_pr -4,IJ,-fCl:-ll /YIW rtJ>Jlrir#r(f'A/ fa 5,r,;5,1f.)JJl 

"rt1 tletJ -U~1-f w,> 0 (),,.. Pl- 0 /J:f'{l,t.,'(_,_c;auw ,-----L.!2JJ22_ ______ ECJ) i ;frlf.-t ,J i:.,J {Je,£nv 00 o, T. me IJ4it.'I ;-C/'-.k-7J.I .l: -

i.-' __g-'C'-'lA~/lf'J/t:) ~G."l_,_l.,tlfr ONS/lt ff/1)0. ffw;J ~-c_QL?!:'nC~/te-o,•vr/v c.).l.urvr o;,U:i,:Pc 7/0, ft-8-_0 
' __ __Jl1=~µJJ o tJ r,;;,v ;s___l[f) _____ ffr:!JJcu'Jff@~5 __ --+~5_ ,MR77fi-l (_.#rs~ uf si:p wote JC ,{L> ,ft 5 • rJU'57390- J 

j~ ---5??. ,,_ A-'Y CIJ"1/i-f:/Ttf 1- /)Nf;C,of 4 w€1,(,5~J-~~---\~ w ·5, Co-wvPt.£rtjo$ft!l,ot' 4- MW), io/tlJ1t mo;, w/C/J.EW 
~ W£f'JT 1N/ _____ C.8...£W~OC_.-__70 j(i0-2._D_ji'tl~~l11f) RE:11, L_2-_w ttf:.-;,,vw.7,3. -
ir _ __±_t:ru,.,:f!ki'Jc 1/!rtM ;,~oioo M&t ro fM-7,;i-J1../J-11rAi·-v._ t..ac:/fflovJ ,/f$d 7f2_ __ _ 
1 

·_ og~o 1'4M ._,(_ff!Jf4tJ_c_c;e~-w I ro ff!tf!:,- ;1:;--1P-M1JJ-~ l:_· L6-ff. · 5'-cT Wt:U- 5<!-J!?.:t:.Vv fo/7..lJ;-.,,. .r,=r,o 1.rn. ~-e:D-

- JD 1rJ 0:_~ U!/lfiJLL.,tv J~tflr'I.. 0~JLlg) __ i ___ f£/tJ'{J i"JO~I€ #o,: I/# 7"10.(1c#o0,,t7 p',K .&~c'"- - ·. 
_ :p:;>_ J.3- ez. -~ ~CJf,tZ/'!.. p!-.tJ_""'f_;, 'Tf) J ol I C,tzeO _J{rl3!!__&,vJ'f# v.J El. L ft1e,/5 70 ~-1.7.-;? II -IV/ t,V ~ J <.IY=/'fJZQt!_ 

r, · 1 r 
_ otJ_ tt_w L1:11ez. oe ?,~f"LpJ ~'/l_;,u,v.Joq. /.15§12, _ .. --f._i/5A TO /1 ff, fEr £&/ci:t:rJ rtZn r,,,,, .J ,tH'.s. USC!)_; _____ 

5~.f,_~tlg-J,/,_Q/-fj#~OS! __ ~-~-tfE!._~..,_______ -1 ifiU.:> /'1,C/1.;e#O I '8 ,ff /110& le #-0!) /};, j;ttt<, ;J0-n,w ,~ 

• tlJ'k fl'IO.i 7J2. /-J:t,::::ffJ~~~L-l"JY.S'C. JfYJ25~fi'1. _jJOJPl:;t..1=A.rY tru Ci ~s I no!J ',() f>H,-l:)il.11~r>1w-04- . 

___ Il:1£..AJ £;,1:!,_CJ:;_~fiif.X,J.,~Y-P Y:stv: ~/JOO HS..4T'1! 2,f rr. tJh'-<e>vCTLct) ,57i71<f"'l Sc-M.ntn_/11'€: • 

_ _5_ c"7_5c@'l;'::!_Ef..()-..,,,_2_t::L-7P./~BJ;_Ll££!}_~1JPJCC!lJ'_, !!l&1!/~f ,_~7/:1Jr /}{J c/,t'fL5 vJ,QZ/; IH-0-lv{ -",IJ eO Fi tYJ0 tli,t).1}1t.L_i 
' !~-lt5. Al11- 0J., -~~---~ ,1,--~-vtfil.ON ~ 17'- TD ,AJoK(1J ro frvo,o .ffl),e..,. .:,e"'5?L_ _ 

I JJJO /IJPfi.,_1J) _____ k'5g_IQ #~,J ~>-i-t!)pJ/ {£_.,U.01t-/J!,?.1JfY'/ ,_ J . /l,Pe- #JVO £7.EZ-.TK;-c. w1,e lt~ ~'WI 4-/q'trT /lalf:$,_ 

i)J.ol!_--_/;fL_I, t,v,vc;; . -·~---··---- ______ ti11.5 fff 4- 7f) /4-f'T_ fef f ~ Pl!iJII'] ,3 '-rv I]' 
• ·-. JMrr !ltD/t_rt,_(!~1-1-/.iP.-1'1 w :03, _f P..~1' /1:t-~ w Wf.lJ54-I--· U.#5 MB e,r :t:f-o, , f' m; tf/J1<.11e #er; 1 '/4. t'-1<,f~rrvv,-;r __ 
' ' f • ' : _-.,_(2 _____ 1:_J_?r, 5zf'T 5c:p..~ -1'?..u-.-n .7 ~t ;2 J l/SG!)_\_ _~l.'21-LW£l-tc-- p,tJ>~#., £.--vft/r;t,~.-u#, fl~ H<U!Jl..£ - -, 

. '. . -~~_i!f'l!;;lf-0~¥--1M.;f.f'C'H.3 7-4~f,91i'/()Jif N{, lkJ.Jb_l.,W:§ '" /1 !> fl1 LV l'i ~c1r--fz~ ~/q.£0-{/Z.OP~ Zn. --
"! .. 14.i~&f!i!!- ~, ~ ~_J:_r-11'Lfj.J{_ TO · . -----r PUµ. 5{0-1-- !1Tc/l-Of C,ffJJNC., .;.. {!()WC l<_t:..-,-1?" 

1/JJ.:f. __ fltt.-Jj.~_::i'M!_-fX?--~~_fr!!_(,:e.__.JfJJJ.Er __ ------{ rt:Oft TD nf M w19 (j1pr.ot£P) fvwt::.:. ov,~::fLJ~ _ 
,• . J!t!T ~ (!)_,2, 'fbt:J (.J7.!:1:J--2!/?!klr{$Zfr rfWP/l,-?t;:,1-y_!h Jflc'J(. -oP l<J,Si:JL Clj{ I 1Jt._ w/,{#)fRtl!~~IL..?JQ:i..~1>__f__'f/C. . 

·e---4:5. ;.-.,-t,.,, - (} 1 /7M''f' H- tv ~ ~ 1::r_ .zo '~ ___w~ .?"/j {1/J( I {IJ Jt-£-- /<i:1'/J.l!.N TC ;-,,o_l<@)W 7() tlllC I/JWf'h/6 

=-"2Jfi/J nuz,,,,,,,,-Ji'J.-, ,,,> ~1:JJ==-1 "'"r 
I : 

)~>l1\\ 



Location -1-----'-'--,---'-----+--

Project / Client ___!___!_c~~d[µ='.LL-..+---4'~~""£'-



Date _____ _ 


	Letter
	Figures
	Tables
	Attachment A Correspondence
	October 13, 2017
	August 15, 2017
	May 8, 2017
	February 8, 2017
	February 10, 2016
	August 25, 2015
	April 22, 2015

	Attachment B Soil Boring Logs and Well Construction Details
	Attachment C Field Notes



