
DEPARTMENT OF THE ARMY

OFFICE OF ASSISTANT CHIEF OFSTAFF FOR INSTALLATION

.  U.S. ARMY FORT MONMOUTH

•  ■ P.O. 148 ;
: OCEANPORT, NEW JERSEY 07757. :

M

Mr; Ashish Jpshi;

New jersey DepMmerit of Enyironrnental Protectii
pivision of Remediation Management ;& Res
Nprthem Bureau of Field Operations ,
7 Ridgedale Avenue (2"'^ FlPor) :
Cedar Knplls, NJ 07927-1112

pons

o

SUBJECT:

n

e: ■ ■

rtUST 490 Site Investigation Repp
EortMonniiGuth, Monmdnth Gounty, Oceanport:, New Jefs
PIGG00000032

Dear:Mr. Joshi:

ANAGEMENT

ey

22 July 2019.

The U;S. Artriy; Foirt Monihouth (FTMM) Team has. feyiewed and sununarized .previous
inviestigatipns cPriducted at the fpfrner UndefgrPund Stprage Tank . (IJST) 490. : This site
investigation (SI) report provides an overview of Mstprical information, the results pf recent field
ihyestigatidns between April 2016 .and January 2018, .and a recommendation for addressing
exceedances pf appHcabie New Jersey Department of Envirpnnaental Protection (NJDEP); criteria
fPr this site.

1;0 OBJECTIVES

tP 'delineate gfoundWaterGroundwater saniplirig was/ conducted. in . 2016, 2017 and 2018
contarnination at former UST 490. Soil samplmg was conducted in 2016 to supplement the
existing, soil arid grpundwatef analyses. for dehneation of petrpleuin contairiinatipn^ in. soil.;
Proposed field-irivestigatipn activities were documented, in two work plans: the Parcel 79 Work
Plan Addendumi fpr .a FPrmer Storage Tank Sites (February 2016) approved by the: NJDEP, iri
Match 2016 arid the ynregulated Heatirig Oil Tank (UHGT) Work Plan (August 2017 j apjprpved
by the NJDEP in October 2017; (Attachment A, Gorrespbnderices I through 6). . >

2.0 SITE DESCRIPTION

UST:490 was a- 1,000-gallpn steel No. 2 fuelpilUST (Registration ID NOv 90010-58).that was
renioyed by the Army in May 1990. The former ipCatipri of UST 490 iS shown pri Figiire 1. No
closure sampieS :were cpUected: in 1990 because soil contairiinatiori was npt obseryed., iri 2005, a
subsurface inyestigatipn Was Gonducted to assess the. site for petroieiim-cPntattiiriation- Three. Soil
sariiples and one duplicate sample were, collected frpm three IpCatioris! along the fpfmef tank
ceriterline. ' The soil samples were analyzed; for total pefroleum hydrocarbons (TPH).; A
grpuridwater sample was also collected and: analyzedfor VOCs and SVOCs, As documerited: in
the clpSure report. for UST. 49() XReference i; iproyided iri Attachment A, Correspondence 8),
TPH iri these soil samples did not exceed the.NJPEP TPH criterion of lOjOOO miUigrams/kilPgrarri
(mg/kg) iri effect: in 2007. The grPundwater sainple results were alsd belPw: the NJDEP Grpund
Wa:ter Quality Criteria (GWQC) iri effect in 2007 When Np Further Action (NFA) was requested
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in April 2015, iSfJDEP. did;not grant the request b'eeaiise the soil sarriples exhibited .TPH levels up.
to 8,762 ppm, which were above the:Gun;ent soil remediation standard of 5,100 mg/kg (Reference

; 2); note that reference to "cuirent" bpmparisoh criteria or standards within this SI report: refers to
the criteria/standards in effect at the time this document .was prepared. The 2-methylnaphthalene
concentration in; grpundwater was also above the current NJDEP interim GWQC, and in. spil was
above the' current NJpEP: Impact to Groundwatef (IGW) Soil Screening Level (SSL) standard;
therefore, additiOnai: characterization of groundwaiter was: fequifed (Attachment A,

; Correspondence 7).

"  : 2.1 ■ ■ Site Land Use"

Former. UST.490 was located adjacent to Building 490 within Parcel 79 in the eastern portion of
the Main Ppri (MP) pf FTMM. The UST 490 site Is surrounded by Biiilding 490 to the south, a
paved parking area to the west, and open grassy areas in pther directions. Future land use of the
LST 490 area is proposed to be . a residenriaLdistrict,: with Ipw to medium density housing
(Reference 3). ■. ■ ■ ■

2.2 : ; Site Geology and Hydrogeolbgy .
The Homerstown Formation; underlies- much: of the MP including the UST 490 area and is
approximately 25 tp 30 feet thick based Pn other MP soil boririgs. This formation is distingiiished
by varying proportions of glaucphitic clay, silty clay, and minor sand. The Tintoh iporniatioh
underlies the Hprrierstown Fonnatipn and consists of dense Tine sand and trace silt, glaueohite,

; and clay.; .

Spil encountered in boriiigs at TJST 490 were primarily moist; to ̂ saturated gray^greeh and brown
sand with spine sahd/silt and traces of ciay/grayel. Deeper soils below approximately four feet (ft)
typically ; consisted of saturated light gray, orange, and brown mottled, sand with some silt.
Indications pf fiU (coal and brick) were observed in the boring log for PAR-79A90-SCRFFN1
down to 40 inches. PAR-79A90-^TMW-04 had coal pieces under the asphalt and. PAR-79r490-i .
TMW-07 also had: coal fragments: down to 1.8 inches. Soil borings logs are provided iji
Attachment B. The depth to grpuiidwatef at UST 490 ranged froin: apprpximately 2 to 4 ft below;
ground surface (bgs) (Ta.ble. 1): Groundwatef is typically encountered in the gray, green, and
brown sand and flows southeast (Figure 2).

: 3.0 ■ ^ ; PREVIOUS INVESTIGATIONS ; ;
Spii: samples. :were: collected from three locations (490-A, 490-B, . and; 490-C; ialso 490-D was
collected as a field duplicate of 490-:B) along the fbrmef tank centerhne in December 2005 and
analyzed for TPH, as reported in Reference 1; provided in- Attachment A, Gorrespondence: 8;
Soil samplea 49b-A, 490-B, 490-C, and 490-E) (duplicate of 490-B) had TPH concentrations of
8,762 mg/kg, 2,981 mig/kg, 43.23 mg/kg, and 4,145 mg/kjg,, respectively. : Qne grab groundwatef
sample was cpUected in soil; boring 490-B and analyzed fpf VOCs and SVOCs, There were no
exceedances of the current GWQC; :
Additiphal soil arid grpundwater sapling were conducted: iri- 2010. Six sod samples :were
collected and analyzed fof VOGSi S VOCs, and TPH. ■ TPH results ranged firpm ND to 5,942 mg/kg.
2-Methylriaphthaie:ne was detected in gfolmdwater sanipleTMP-1 at .70.8 pg/L; abpye the curfent'
GWQC Of 30: pg/L.- Three temporary wells were sainpled again in July 2010: Detections. Of 2-
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methylnaphthalene ranged from ND to 115 pg/L; above the current GWQC of 30 |ig/L. In 2015,
the Army identified UST 490 as a site where unresolved groundwater issues remained (as also
discussed in Attachment A, Correspondence 7 and 8).

4.0 SITE INVESTIGATION RESULTS

Additional site investigations were completed in 2016, 2017, and 2018. Soil and groundwater
sampling were performed at former UST 490 to provide an updated assessment of the extent of
contaminated soil and determine the potential for impact to groundwater (Attachment A,
Correspondence 2 and Correspondence 6). Boring logs and field notes are provided in
Attachments B and C; there were field indications of fuel oil (petroleum odors and elevated
photoionization detector [PID] results) in multiple soil borings. Permanent weUs were installed to
a depth of 12 to 13 ft bgs after the analytical data from the temporary weUs (PAR-79-490-TMW-
Olthrough PAR-79-490-TMW-08) were evaluated to address the NJDEP's concerns.

Soil and groundwater analytical results were compared to the current NJDEP Residential Direct
Contact Soil Remediation Standard (RDCSRS), Non-Residential Direct Contact Soil Remediation
Standard (NRDCSRS), and IGW SSLs, and groundwater concentrations were compared to the
cmrent NJDEP GWQC. Groundwater samples were analyzed for VOCs and SVOCs in
accordance with NJDEP requirements for No. 2 fuel oil (Table 2 and Table 3). Soil samples were
analyzed for total extractable petroleum hydrocarbons (EPH) with additional contingency SVOC
analyses for naphthalene and 2-methylnapthalene (Table 4).

A summary of groundwater and soil sampling results are provided below.

4.1 Groundwater Results

Recent groundwater analytical results are shown on Table 2 and Figure 3 (temporary wells) and
Table 3 and Figure 4 (permanent weUs) for the following weUs:

Temporary well PAR-79-490-TMW-01 sampled August 2016;
Temporary well PAR-79-490-TMW-02 sampled August 2016;
Temporary well PAR-79-490-TMW-03 sampled August 2016;
Temporary well PAR-79-490-TMW-04 sampled November 2017;
Temporary well PAR-79-490-TMW-05 sampled November 2017;
Temporary well PAR-79-490-TMW-06 sampled November 2017;
Temporary well PAR-79-490-TMW-07 sampled November 2017;
Temporary well PAR-79-490-TMW-08 sampled November 2017;
Existing permanent well 490MW01 sampled January 2018;
New permanent well PAR-79-490-MW-02 sampled January 2018; and
New permanent well PAR-79-490-MW-03 sampled January 2018.

4.1.1 Exceedances of NJDEP Comparison Criteria

Exceedances of the current NJDEP GWQC occurred at five temporary wells during the 2016 and
2017 sampling (see Figure 3 and Table 2).

•  Temporary well PAR-79-490-TMW-01:
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:: p ;Benzo(a)anthraceiQe concentrate^ 6f :0;i4jjg/L exceeded the NJDEP iQWQC
; pfE.l |ig/L,

;  : Temper^ well; PAR-79^90-.TMW-02: V . : :
o Benzo(a)anthracene concentration of 0.26 pg/L exceeded the NJDEP GWQC

of 0.1 pg/L.
:  o. Beiizo(b)fluorahtheiie exceedance concenteation of 0.21 pg/L that exceeded

: ; the NJDEP GWQC of 0:2 pg/L/
:  . . • . Temporary well PAR-79-490-TMW-03: . .

.:: 6 2-methyihaphthalehe iconcentratioh of 63.5 pg/L exceeded the NJDEP GWQC
ofSOpg/L.-

: 6 Total SVOC TlCs exceedance corieehtration of 1,323 pg/E that, exceeded the
:  NJiDEP GWGC of 500 ^ :

• ' Temporary weUPAR-79-490-TMW-O5: '.
:  : o 1,1,2-Trichloroethane concentration of 4.5 pg/L exceeded the. NJDEP GWQC

; 0f3 pg/L.': .
: . o 2-methylnaphthalehe concehtra,ti6n:of .i02 pg/L exceeded the NJDEP GWQC

■ .■of30:pg/L;.
;  • Temporary well PAR:^79-490-TMW-08:

: : o 2-niethyhiaphthaiene .Cdnceritr.ati6n of907 pg/L exceeded the NJDEP GWQC
.  ; of 30 pg/L. - ;
0 . :Benzo(a)anthraeene:Cohcentratipn of 0;67 pg/L exceeded the NJDEP GWQC

■  ■ . '■' ■pf:0.1 pg/L. , '-' -
.  ■ o Benzo(a)pyi-ene concentration Of 0.48 pg/L exceeded the NJDEP GWQC of
■■ ■ : .■. ;0.1.pg/L;. : . ' .v.; '
' o Benzo(b)fiuOranthene exceedance concentration of 0.62 pg/L that exceeded

1 ; 'ihe-^EP-G^Gof 6,2 p^^^
:  G Ihden6( 1,2,3-cd) pyrene exceedance concentration of 0.23 pg/L that exceeded

■; : ; the 'NJDEP ;GWQC of .0:2 pg/L:. '• :;
:  b Naphthalene exceedance concentration of 499,pg/L that exceeded the NJDEP

GMJC of 300p:g/L. V' -' ^
;  o Total SVOC TiCs exceedance concentration Of 797 pg/L that exceeded the

: V. V^NJPEPGWQC of SOO pgE:: ; '-. ^
One existing permanent monitoring weU and two new permanent mohitoring weils were sampled
h January 2018 based on the resiiltS observed in the 2016 and 2017 temporary well sampling,
actiyities, There were no excepdances of the current NJDEP GWQC at any of the three permanent
wells during the 2018 samphng (sbe Figure 4 and Table :3).

4.1.2 Constituents of Potential Concerii (COPGs)

Select yOCs and SVQCs (see section 4.1,1) were detected at poncchtrations above their current
GWQC within five temporary wells (PAR-79-490-TMW-01, PAR-79-496-TMW-62, PAR-79-
490-TMW-03, PAR-79-490-TMW-05 and PAR-79-490-TMW-08) in August 2016 and November
2017. However, there were no exceedances Of the current GWGC in the permanent weUs sampled
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in 2018. In comparison to temporary well results, the results firom the permanent wells are much
more representative of groundwater conditions because the permanent weUs are developed and
purged prior to the implementation of low flow groundwater sampling. Therefore, the Army has
concluded that there are no COPCs in groundwater at UST 490.

4.2 Soil Results

Four sou borings (PAR-79-490-SB-01 to PAR-79-490-SB-04) were advanced around the former
UST 490 tank area in 2016. The locations of these soU borings and the historical (2005 and 2010)
soU samples are shown on Figure 5. Three soU samples were coUected from each boring and
analyzed for EPH, and two samples with EPH concentrations greater than 1,000 mg/kg were
analyzed for the SVOCs 2-methylnaphthalene and naphthalene. The soU analytical results are
shown on Table 4 and Figure 5.

4.2.1 Exceedances of NJDEP Comparison Criteria

Exceedances of the Impact to Groundwater Soil Screening Level (IGW SSL) occurred at one
boring location during the 2016 sampling (see Figure 5 and Table 4).

• EPH concentrations at one soU boring (1,600 mg/kg at PAR-79-490-SB-04) exceeded
1,000 mg/kg and therefore was analyzed for contingency analysis of the SVOCs 2-
methylnaphthalene and naphthalene; the 2-methylnaphthalene concentration (9 mg/kg)
exceeded the NJDEP IGW SSL of 8 mg/kg.

EPH concentrations in samples coUected in 2016 did not exceed the current soU remediation
standard of 5,100 mg/kg for fuel oU (Reference 2). Therefore the 2016 results did not confirm the
previous exceedances of the NJDEP soil remediation standard for TPH (which is comparable to
EPH concentrations) reported in the 2005 and 2010 soU samples.

4.2.2 Constituents of Potential Concern (COPCs)

EPH concentrations did not exceed the current soU remediation standard in soU samples coUected
in 2016, and therefore EPH is not a COPC in soU at UST 490. However, since concentrations of
2-methylnaphthalene exceeded the current NJDEP IGW SSL in one soU sample, the potential for
groundwater to become contaminated with 2-methylnaphthalene from petroleum-contaminated
soU cannot he discounted.

SoU boring logs (Attachment B) indicate elevated PID results from approximately 3 ft bgs to 7 ft
bgs near former UST 490. The soU sample with IGW SSL exceedances was coUected from within
this 3 ft bgs to 7 ft bgs depth interval.

5.0 RECOMMENDATIONS

Additional measures are recommended to address 2-methylnaphthalene in soU at UST 490 (Figure
6). There were no exceedances of the current NJDEP GWQC at any of the permanent weUs, and
therefore no further action for groundwater is warranted.

It is recommended to excavate and remove petroleum-contaminated soU to address the exceedance
of the current NJDEP IGW SSL for 2-methylnaphthalene (Figure 6). Under this recommendation
and based on analytical results as weU as elevated PID results in the boring logs (Attachment B),
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approximately 50 bank (in place) cubic yards of petroleum-containinaied soil should be removed
from approximately 2.5 to 7 ft bgs to the approximate limits shown in Figure 6. This action will
eliminate the government's liability associated with the UST 490 site. After the planned removal
of petroleunvcontaminated soil, confirmatory samples should be collected from the bottom of the
excavation to document that the remaining soil meets the RDCSRS and IGW SSL. Contaminated
soil should be containeiized and disposed of offsite in accordance with state and federal
regulations. Clean backfill should be used and the excavation area should be restored with grass
seed and straw over the aieas impacted. Characterization, transpoitation, and offsite disposal of
petroleum-contaminated soil should comply with all appropriate Federal and state laws.

We look forward to working with the Department on any questions and comments and thank you
for reviewing this document. Our technical Point of Contact is Kent Friesen who you may contact
directly at (512) 719-6877.1 can be reached at (732) 383-5104; william.r.colvinl8.civ@ mail.mil.

Sincerely,

William R. Colvin

Foil Monmouth BRAC Environmental Coordinator

cc: Ashish Joshi (e-mail and 2 hard copies)
William Colvin, EEC (e-mail and 1 hard copy)
Joseph Pearson, Calibre (e-mail)
James Moore, USACE (e-mail)
Jim Kelly, USACE (e-mail)
Joseph Fallen, FMERA (e-mail)
Qis Grill, Parsons (e-mail)
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Attachments:

Figure 1 - UST 490 Site Location
Figure 2 - UST 490 Groundwater Contours - January 15, 2018
Figure 3 - UST 490 Site Layout, Temporary Monitoring Well Groundwater Sampling Locations, and
Results

Figure 4 - UST 490 Site Layout, Permanent Monitoring Well Groundwater Sampling Locations, and
Results

Figure 5 - UST 490 Site Layout, Soil Sampling Locations, and Results
Figure 6 - UST 490 Recommended Extent of Excavation

Table 1 - Groundwater Gauging Data and Elevations (January 15, 2018)
Table 2 - Ground Water Sampling Results from Temporary Wells - Comparison to NJDEP Ground
Water Quality Criteria

Table 3 - Ground Water Sampling Results from Permanent Wells - Comparison to NJDEP Ground
Water Quality Criteria

Table 4 - Soil Sampling Results - Comparison to NJDEP Soil Remediation Standards

Attachment A - Regulatory Correspondence
Attachment B -Boring Logs and Well Construction Details
Attachment C - Field Notes



New Jersey Department of Environmental Protection
Site Remediation Program

Report Certifications for RCRA GRRA 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 Facilily Sites see http://wviw.ni.qov/dep/srD/srra/traininQ/matrlx/Quick ref/rcra cercia fed facility sites.odf.

Document:

•  "UST 490 Site Investigation Report, Fort Monnioiith, Moiuuouth County, Oceanport,
New Jersey" (22 July 2019)

PERSON RESPONSIBLE FOR CONDUCTING THE REMEDIATION INFORMATION AND CERTIFICATION

Full Legal Name of Ihe Person Responsible for Conducting the Remediation- William R. Colvin
Representative First Name: William Representative Last Name: Colvin
Title: Fort Monmouth BRAC Environmental Coordinator (BEC^ ~
Phone Number: (732) 380-7Q64 Ext: " Fax:
Mailing Address; P.O. Box 148
City/Town: Oceanport State: NJ Zip Code: 07^
Email Address: william.r.colvln18.civ(S)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: ^ 22 July 2019
Name/Title; William R. Colvin

Fort Monmouth BRAC Environmental Coordinator

Completed form should be sent to: Mr. Ashlsh Josh!
New Jersey Department of Environmental Protection
Division of Remediation Management & Response
Bureau of Northern Field Operations
7 Ridgedale Avenue (2'*' Floor)
Cedar Knolls, New Jersey 07927-1112

FTMM 000934



FIGURES

Figure 1 - UST 490 Site Location

Figure 2 - UST 490 Groundwater Contours - January 15, 2018

Figure 3 - UST 490 Site Layout, Temporary Monitoring WeU Groundwater Sampling Locations, and Results
Figure 4 - UST 490 Site Layout, Permanent Monitoring Well Groundwater Sampling Locations, and Results
Figure 5 - UST 490 Site Layout, Soil Sampling Locations, and Results

Figure 6 - UST 490 Recommended Extent of Excavation
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Analvte
PAR-79490-TMW01

1.1,2-Trlchloroethane < 0.7S

2-Methylnaphthalerie 0.69 J

Benzo<a)anthracene

Benzo(a)pyrene < 0.98

Ben20(b)fluorarthene < 0.98

lndeno(l,2,3-cd)pyrene <0.98

Naphthalene <0.98

Total SVOC TICs 9.9 JN
.-79-490-TMW-01

Anatvte
PAR-79-490-TWW02

1,1,2-Trichloroethane < 0.75

2-Methyln3phthalen8 < 0.96

Benzci(a)anthracene

Benzo(a)pyrene < 0.96

Berizo(D)fluoranther>e

lndeno(1.2.3-cd)pyrene 0.13 J

Naphthalene < 0.96

Total SVOC TICe 195.4 JN

490MW01
<r79-490-TMW-02

Analvte
PAR-79-490-TVIW04 PAR-7M90-TWW04-DUP

1,1,2-Trichloroethane < 0.75 < 0.75

2-Methylnaphthalene < 1 < 1

Benzo(a)anthracene < 1 < 1

Benzo(a)pyrene < 1 < 1

Benzo{b)l1uoranthene < 1 < 1

lndery](1,2,3-cd)pyrene < 1 < 1

Naphthalene < 1 < 1

Total SVOC TICs NA 5.4 JN

UST490

90'TKiW05

.:7,9-l90-TMW04

490

PAR

PAR-79-490-TMW:J

Analvte
PAR-79490-TMW06

1,1,2-Trichloroethane <0.75

2-Methylnaphthalene <0.99

Benzi3(a)anthracene <0.99

Ben20(a)pyrene <0,99

Benzo(b)fluoranthene <0-99

lndeno(1.2,3-cd)pyrene <0.99

Naphthalene <0.99

Total SVOC TICs NA

lAnatyte
PAR-79-490-TMW03

11.1,2-Trlch!oi>Dethane 2.7 J

|2-Methylnaphthalene
{Benzo(a)anthtacene <0.93

{Benzo(a)pyrene <0.93

{B8nzo(b)fluoranttiene <0.93

|lndeno(1.2,3-cd)pyrene <0.93

{Naphthalene <0.93

kotal SVOC TICs 1323.1 JN

Analvte
PAR-79490-TMW05

1,1,2-Trichli5roethan6 4.9

2-Methylnaphthalene 102

Benzo<a)anthracene <0.99

Benzo(a)pyrene < 0.99

Benzo<b)l1iioranthene <0.99

In0eho(i .2,3-cd)pyrene < 0.99

Naphthalene < 0.99

Total SVOC TICs 461.3 JN

PAR J90: CREEN3

p;jR.79^90-SCREEN1

Analvte
PAR-79-490-TMW07

1,1,2-Trichloroethane < 0.75

2-Methylnaphthalene <0.99

Benzo(a)anthtacene <0.99

Benzo(a)pyrene < 0.99

Benzo(b)fluoranthene < 0.99

lndeno(l ,2,3-cd)pyrene < 0.99

Naphthalene <0.99

Total SVOC TICs NA

PAR SCREEN279-490

PAR 79 90-TMW06

»  PAR-79-490-MW-02

PAR-79-490-TMWa7

Artalvte
PAR-7^90-TMW08

1,1,2-TriohlorDettTane < 0.75

2-Methylnaphthalene 907

Benzo(a)anthtacene 0.67 J

Benzo(a)pyrene 0.46 J

Berizo(b)fluoranthene 0.62 J

lndenc(1,2,3-cd)pyrene 0.23 J

Naphthalene 499

Total SVOC TICs 796.6 JN

LEGEND:

A  Groundwater Sample (Temporary Well) (2017)

Proposed Field Screening Boring

9 Shallow Monitoring Well

■ Groundwater Sample (2016)

9  Former UST Location (Estimated)

o Exceedance of Groundwater Criteria Standard
W Water Line

S Sanitary Sewer Line

SW Storm Sewer Line

G Gas Line

• Estimated Groundwater Flow Direction

Exceeds the NJDEP GWQC

Analvte NJDEP GWQC

1,1,2-Thchloroethane 3

2-Methylna{Mhalerie 30

Benzo(a)anthracene 0.1

Benzo(a)pyrene 0.1

Benzo<b)fluotanthene 0.2

lndeno(1,2,3-cd)pyrBne 0

Naphthalene 300

Total SVOC TICs 500

Units in p^L

1 Inch = 25 feet

12.5 25 50
I Feet

Source FT^tM SuOOHMCAD. 2013. U S.Army SRAC, 2006. 2006$) )^porl. USCS NHD.2012

401 Diamond Drive NW,
Huntsvliie AL

Fort Monmouth

New Jersey

iflWeCBy.

RR

6aK ' ' ■ -

JUN. 2019

UST490 SfTE LAYOUT, TEMPORARY
MONITORING WELL GROUNDWATER

SAMPLING LOCATIONS AND RESULTS
reviewec ev.

KF

746610-06031

FIGURE NUMBER:

FIGURES
TUT:

FIGURE 3.mxd
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LEGEND:

A  Groun<Jwater Sample (Temporary Well) (2017)

4- Proposed Field Screenlrtg Boring

9 Shallow Monltorirtg Well

■ Groundwater Sample (2016)

V  Former LIST Location (Estimated)

W Water Line

S Sanitary Sewer Line

8 W Storm Sewer Line

G Gas Line

Estimated Groundwater Flow Direction
PAR.79-490-TMW-01

490MW01

R-79-490-TMW-02
UST490

NOTE:
PAR,795l9Q-TUW05

There were no exceedances of the NJDEP GWQC

In the permanent well results
PAR-79-490-TMW-0

490

BAR^9-490-TMW04

PAR ^9 SCREENS

^•7'9:«6--TMW0$
^ PAR-79-490-

W190-TMW08

MW

PAR-79-490-SCREE

PAR-79-490-XMW07

A
1 inch = 40 feet

20 40 80
Feet

Sojia: FTUM SudMIM CAO. 2013; U.S. Aim, BRAC. 2000: 200S Si Rama. USGS NMD. 2012

Fort Monmouth

New Jersey401 Diamond Drive NW,
HuntsvilleAL

UST490 SfTE LAYOUT, PERMANENT
MOINTORING WELL GROUNDWATER

SAMPLING LOCATIONS AND RESULTSPAR •490-MW

CRBTB5

RR KF

BSTF FIGURE NUMBER

FIGURE 4JUL. 2019

PftSJECTNCnBER FILE

748810-06031 FIGURE 4.mxd



PAR-79490-SB-01

Depth (ft bcs) 1.5-2 2-2.5 9.5-10

2-Methvlnaphthalene NA NA NA

EPH (C9-C40) 4J 307J 3SJ PPAR-79-490-SB-01

P
I

t s

PAR-79-49
0-SB-04

2-2
.5

3.5
-4

8-8
.5

enelahthDanlvh
teM-2

NA9 N
A

EP
H 

(C9-
C40)91.
41,6
00

5.
6 
J

PAR-79-490-SB-02

PAR-79-490-SB-04

UST490:

Depth (ft b<s)

PAR-79-490-5B-(S

2-2.5 6-6.5 9.S-10

2-MethvlnaDhthalene NA NA NA

EPH (C9-C40) 378 43.2 5.5 J

490 PAR B-03.

Depth (ft bits)

PAR-79-490-SB-02

2-2.5 3.5-4 8-8.5

2-Methvlnaphthalene NA NA NA

EPH(C9-C40) 4.9J 413 <10.7

LEGEND:

■  Soil Sample (2016)

9  Former LIST Location (Estimated)

W Water Line

S Sanitary Sewer Line

SW Storm Sewer Line

G Gas Line

■< 11 EstimatedGroundwater Flow Direction

Exceeds ttte NJDEPI6W

Soil Screening Level

Analvte

NJDEP

RDC5RS

NJDEP IGW

Soil

2-Methvlnaphthalene 230 e

Total EPH 5.100 NL£

Units in mg/kg

1 inch = 25 feet

12.5 25 50
I Feet

Sourc*. FTMU SucvBMCAO. 2013, U.S. Amy BftAC, 2000. 2000 Si RApolt. USGS NHD, 2012

401 Diamond Drive NW,
Huntsvllie AL

Fort Monmouth
New Jersey

UST490 SITE LAYOUT, SOIL
SAMPLING LOCATIONS AND RESULTS

ikfafKo Bv
RR

I16VIEWED 8Y-

KF
T5STF

MAY. 2019
PR6jE5T WbUSEft.

748810-06031

'lUUKb NUMSER.

FIGURE 5

FIGURE S.mxd



Depth (ft bcs)

PAR-79-490-5B-01 -2016

1.6-2 2-2.5 9.5-10

EPH (C9-C40) 4J 3.7 J 3.8J

. PAR-79-490-SB-01/TMW-01

Proposed Soil Removal Area (2.5-7' bgs)
Estimated 50 bank c.y. contaminated soil'

B2-2010

B3-2010 Depth (ft bgs) 3.5-4.0

Depth (ft bgs) 3.5-4.0 TPH ND

TPH 547

Depth (ft bgs)

B4-2010

3.5-4.0

TPH 5,942

Depth (ft bgs)

B5-2010

3.5-4.0

TPH ND

B6-2010

Depth (ft ba) 3.5-4.0

TPH ND

TMP3
P2

490MW01

TMP1
®

490-A .

490-6 -04

490-C

490-C-2005

S-6.5'Depth (ft bgsj

4,523TPH

PAR-79-490-SB-027TMW

Bl-2010

Depth (ft bgs) 3.5-4.0

TPH 1,527

Depth (ft !»;$)

PAR-79490-SB-02 -2016

2-2.S 3.5-4 8-8.5

EPH (C9-C40) 4.9 J 413 <10.7

Depth (ft bgs)

PAR-79-490-SB-04-2016

2-2.5 3,5-4 8-8.5

EPH (C9-C40) 91.4 1,600 5.6J

Depth (ft bgs)

490-A-2005

6-6.5'

TPH 8,762

Detith (ft bgs)

PAR-79-490-SB-03 - 2016

2-2.5 6-6.5 9.5-10

EPH (C9-C40) 378 43.2 5.SJ

Depth (ft bgs)

490-B-20C6

6-6-5'

TPH 2,981

■AR-79-490-SB-03/TMW-03

-7j6-490-MW0

LEGEND:

Shallow Monitoring Well

■ Soil and Groundwater Sample (2016)

9  Former UST Location (EsUmaled)

®  Historic Soll/Groundwaler Sample

W Water Line

8 Sanitary Sewer Line

SW Storm Sewer Line

G Gas Line

Estimated Groundwater Flow Direction

L j Extent of Excavation

NOTES:

Assumes removal of 2.5' depth of dean overburden.
EPH = Total Exlraclable Petroleum Hydrocarbons
Leave well 490MW01 In place.
NO = Not Detected
TPH = Total Petroleum Hydrocarbons

Analvte

NJDEP

RDCSRS

Total EPH 5.100
Units in mg/kg

11nch = 10 feet

5  10 20
I Feet

Sourt»: PTMM Suppll«a CAD. 20^3. U 8.Army BRAG. 200S. 200S 51 Repoft. USGS NHD. 2012

401 Dlamortd Drive NW.
Huntsvllle AL

Fort Monmouth
New Jersey

UST490 RECOMMENDED
EXTENT OF EXCAVATION

fiREATEBSV.
RR

Bate
MAY. 2019

PROJECT NUMBER

748810-06031

REVIEWED BV:

KF
PiaURE kuMKR.

FIGURES
ftCF

FIGURE e.mxd
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Table 1

Groundwater Gauging Data and Elevations (January 15,2018)
Parcel 79 UST 490

Fort Monmouth, New Jersey

Well Permit V Coord.

#  (North)

X Coord. Installation Depth

(East) Date

490MW0I N/A 540868 622924 8/15/2011

PAR-79-490-MW-02 E201714060 540762.2 622992.3 12/18/2017

PAR-79-490-MW-03 E20I714061 540626.4 623089.8 12/18/2017

E201712748 540325.7 622816.8 11/10/2017

M16MW01 E201102873 540402 622908 3/9/2011

M16MW02 E201102874 540222 622920 3/9/2011

M16MW03 E201102875 540181 623056 3/9/2011

202MW01 N/A 540361 622842 8/15/2011

ECP-80MW01 E20I000904 540380.000 622590.000 3/23/2010

PAR.80-MW-01 E201602886 540404.000 4/1/2016

PAR-79-142B-MW-01 E201712750 540814.1 1  622475.3 I 11/10/2017

Top of

PVC Well

Casing

(elevation)

Flush Mount

or Upright Protective Ground

Protective Casing Surface

Casing Elevation Elevation

(FM or UR)

Gauged Gauged Calculated

Gauge Depth to Depth to Groundwater Sampling

Time Water Bottom Elevation Date

WilnftfaiHinnicsnii

lUU

iiiii

nil

ini

IXII

■Hill IXIII IBIK

Rifcl i»u

nil

111

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
- Boided top of casing elevations represent a matheroatical adjustment between earlier NAD systems and the NAD: spatial system; the wells were reduced 1.09 feet to reflect the changes in the NAD systems.
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TABLE 2

GROUND WATER SAMPLING RESULTS FROM TEMPORARY WEllS

- COMPARISON TO NJDEP GROUND WATER QUALITY CRITERIA

SITE 490 UST-Fort Monaiouth, New Jersev

Loc lO PAR-79-490-TMW01 PAR-7W90-TMW02 PAR-79-490-TMW03 PAR-79-490-TMW-04 PAR-79-490-TMW-05 PAR-79-490-TMW-06 PAR-79-49O-TMW-07 PAR-79-490-TMW-08

NJ Ground

Sample ID
Water Quality 99-PAR-79-490-TMW01 99.PAR-79.49O-TMWO2 PAR-79-490-TMW03 PAR-79-490-TMW-04-08 PAR-79-490-TMW-104-08 PAR-7^90-TMW-05-08 PAR-79-490-TMW-06-08 PAR-79-t90-TMW-07438 PAR-79-490-TWW-08

Sample Date
Criteria

6/5/2016 8/5/2016 8/4/2016 11/3/2017 11/3/2017 11/3/2017 11/3/2017 11/3/2017 11/21/2017

Total Tout Total Total Toial Tolal Total Total Total

/AMIla CofflBMirwl* /nAy

1,1,1 ,?«TAtrai^ omAthana 1 <0.75 <0.75 < 0 75 UJ </i75 < 0.75 <0.75 <0.75 < 0.7.5 < 0.75

1.1 1«TrirhlnfrMlhana 30 <0.75 <0.75 < 0.75 UJ < 0.75 <0.75 <0.75 <0.75 < 0.75 < 0.75

112 2'TAlm'MnmathanA 1 <0.75 <0.75 < 0.75 UJ < 0.75 <0.75 <0.75 <0.75 < 0.75 < 0.75

1 1 ?*Tri(^rirrMttwfM 3 <0.75 <0.75 2.7 J <0.75 <0.75 <0-75 < 0.7S <0.75

1 50 <0.75 <0.75 < 0 75 UJ <0.75 <0.75 <0.75 <0.75 <0.75 <0.75

1 14)lfiifimathenA 1 <0.75 <0.75 < 0 75 UJ <0 7.5 < 0.75 <0.75 <0.75 <0.75 <0.75

1 l^lfMnmnmnAne 100 <0.75 <0.75 < 0.75 UJ <075 <0.75 <0.75 <0.76 <0.75 <0.75

1 ? S-Trinhlnmhe"^"^ 100 <0.76 <0.75 < 0.75 UJ <0.75 <0.75 <0.75 <0.76 <0.75 <0.75

1.2.^T flchlofopfopane 0.03 <2.5 <2.5 <2 5 UJ <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

9 <0.75 < 0.75 < 0.75 UJ < 0.75 <0.75 <0.75 <0.75 <0.75 <0.75

1 2 4«TnniethYlbar'^'^ 100 <0.75 < 0.75 < 0.75 UJ <0.75 <0.75 <0.75 <0.75 <0.75 98.4

1 2'OlbrorTK>-3-cNnronrnnanA 0.02 <2.5 <2.5 < 2.5 UJ <25 <2.5 <25 <2.5 <2.5 <2.5

V 2«0ibrnmnAtharM 0.03 <0.75 <0.75 <0.75 UJ < 0.75 <0.75 <0.75 <0.75 <0.75 <0 75

1.2-0lch'«''^"*«Aa 500 <0.75 <0.75 < 0 75 UJ < C 75 <0.75 <0.75 <0.75 <0.75 <0 75

1.2^lchlnmf>ttiane 2 <0.75 <0.75 <0.75 UJ < C 75 <0.75 <0.76 <0.76 <0.75 < 0.75

1.2*DkhlArrriVonAnA 1 <0.75 <0.75 <0.75 UJ < 0.75 <0.75 <0.75 <0.75 <0.75 < 0.76

1.3.6-TrimAlhv#)anrene 100 <0.75 <0.75 <0.76 UJ < 0.75 <0.75 <0.76 <0.75 <0.75 < 0.76

1 :vr>lr«ftmhAfwne 600 <0.75 <0.75 <0.75 UJ < 0.75 <0.75 <0.76 < 0.75 <0.76 < 0.75

1 i-Vnii^ompmpflnA 100 <0.75 <0.75 <0.75 UJ <0.75 <0 75 <0.76 < 0.75 < 0.76 < 0.75

1 4^iri>JArrih«#>TAnA 76 <0.75 <0.75 <0.75 UJ <0.75 <0.75 <0.75 < 0.75 <0.76 <0.75

?,?OlcWarryropane 100 <0.75 < 0 75 <0.75 UJ < 0.75 <0.75 <0.75 < 0.75 <0.75 <0.75

2'Chlorotoluene 100 <0.75 < 0.75 < 0.75 UJ < 0.75 < 0.75 <0.75 < 0.75 <0.75 < 0.75

t^Xnrm 6.000 18.3 B 4.3 JB 11.4 B 7 B 9.6 B 7,1 B <3.8 6.4 B 3.7 J

^p^na 1 <0.75 < 0.75 < 0.75 UJ <0.75 <0.75 <0.75 <0.75 <0.75 < 0.75

3rorT>obanzer>e 100 <0.75 < 0.75 <0.75 UJ <0.75 <0.75 <0.75 <0.75 <0.75 < 0.75

BrorrvocHoromathane 100 <0.75 < 0.75 < 0.75 UJ <0.75 <0.75 <0.75 <0.75 <0.75 < 0.75

Bron>odlchloromathane 1 <0.75 < 0.75 < 0.75 UJ <0 75 <0.75 <0.75 <0.75 <0.75 < 0.75

IrOfDOfOfTT) 4 <0.75 <0.75 < 0.75 UJ <0.75 <0.75 <0.75 <0 75 <0.75 < 0.75

'flrt»on tatrafiHoride 1 <0.75 < O.rs < 0.75 UJ < 0.75 < 0.75 <0.75 < 0.75 <0.75 < 0.75

^Nofohanzene so <0.75 <0.75 <n7SlLI <0.75 <0.76 <0.75 <0.75 <0.75 <0.75

DNop*^bromofn ethane < 0.75 <0.75 <0 75 113 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75

5 < 0.75 <0 75 < 0.75 UJ <0.75 <0.75 <0.75 <0 75 <0.75 < 0.75

70 <0.75 < 0.75 < 0.7S UJ <0.75 <0.75 <0.75 <0 75 <0.75 < 0.75

Cta-1.2*DicNorpeihana 70 <0.75 < 0.75 < 0.75 UJ <0.75 <0.75 <0.75 <0 75 <0.75 < 0.75

CtB'1,3-nirhlompfripana 1 <0.75 <0.75 < 0.75 UJ <0.76 <0.75 <0.75 <0 75 <0.76 <0 75

C^nena 100 <0.75 <0.75 < 0.75 UJ < 0.76 < 0.75 <0.75 <0 75 <0.75 4.8

DichlorodHluoromeihane 1 000 <0.75 <0.75 < 0.75 UJ <0.75 < 0.76 <0.75 < 0.76 <0.75 <0 75

Fthvl haoTafia 700 <0.75 <0.75 < 0.75 UJ <0.75 < 0.75 <0 75 <0.75 <0.75 4.1

HexacNorohutadiene 1 < 0.75 <0.75 < 0.75 UJ <0.75 <0.76 <0 75 <0.75 <0.75 <3.8

1 enamovlbanTane 700 <0.75 < 0.75 0.41 J <0.75 < 0.75 s.s <0.75 <0.75 6.5

Mata/Para Xylene 1.000 < 1.5 <1.5 <1.5 UJ < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5

Mathvl bromide 10 < 0.75 <0.75 < 0.75 UJ < 0.75 UJ <0.75 UJ < 0.75 UJ < 0.75 UJ < 0.76 UJ 0.47 J

Malhvl hirtvl katnna 300 <3.8 <3.8 <3.6 UJ <3.8 <3.8 <3.8 <3.8 < 3.8 < 38

Metfiy1_chloride 100 <0.75 <0.75 < 0.75 UJ <0.75 <0.75 <0.75 <0.75 < 0.76 <0.75

Methyl athyl katnna 300 3.2 J <3.8 < 3.8 UJ <3.8 <3.8 <3.8 <3.8 <3.8 <3.6

Methyl lanhiityl katora 100 <3.6 <3.6 <3.8 UJ <3.6 < 3.8 <3.8 <3.8 <3.8 <38

Methyl Terthiityl FItw 70 <0.75 <0.76 < 0.75 UJ <075 < 0.75 <0.75 1.7 < 0.76 8.4

MethYter>a rhlarkla 3 <0.75 <0.75 < 0.75 UJ < 0.75 < 0.76 <0.75 <0.75 < l).76 <0.75

Naphthalana 300 <0.75 0.S1 J 7.7 J < 0.75 <0.75 2.3 <0.75 <0.75 72.2

n^Butylhanrana 100 <0.75 <0.75 < 0.75 UJ <0 75 <0.75 3.1 <0.75 <0.75 11.3

Ortho Xvlana 1.000 <0.75 <0.75 < 0 75 UJ < 0 75 <0.75 <0.75 <0.75 <0.75 <0 75

o*CNorntnlmna 100 <0.75 <0.75 <0.75 UJ <0 75 <0.75 <0.75 <0.75 <0.75 <0.75

PropylbanTarta 100 <0.75 <0.75 0.61 J <0 75 <0.75 7.1 <0.75 <0.75 13.8

100 <0.75 0.51 J 6 J <0.75 < 0.75 7.7 <0.75 <0.75 10

Styrene 100 <0.75 <0.75 < 0.75 UJ <0 75 <0.75 <0.75 <0.75 <0.75 < 0.76

Tarl Rkitvl AlnahM 100 < 12.5 <12.5 < 12.5 UJ <12.5 < 12.5 <12.5 <12-5 < 12.5 < 12.5

teit^utylhanrana 100 <0.75 <0.75 < 0.75 UJ <0.75 <0.75 <0.75 <0.75 < 0.76 < 0.75

Tetrachloroethane 1 <0.75 <0.75 < 0.75 UJ <0.75 <0.75 <0.75 <0.75 < 0.76 < 0.76

Toluene 600 <0.75 <0.75 < 0.75 UJ <0.75 <0.75 <0.75 <0.75 <0.76 <0.75

Tntal Xylanaa 1.000 NA NA NA <2.3 <23 <2.3 < 2.3 <2.3 < 2.3

Trana*i PJ^rhloroethene 100 <0.75 <0.75 <0.75 UJ <0,75 <0.75 <0.75 <0.75 <0.76 < 0.76

TrariA'l i^-Olri^ATopfooene 1 <0.75 <0.75 < 0.75 UJ <0.75 <0.75 <0.75 <0.75 <0.75 < 0.76

Trtrtilnfoaltiaria 1 <0.75 <0.75 < 0 75 UJ <0.75 <0.75 <0.75 < 0.75 <0.75 < 0.76

Trichlornflikimmathand 2.000 <0.75 <0.75 <0 75 UJ <0.75 <0 75 <0.75 <0.76 <0.75 <0.75

Vinyl cN<vli1a 1 <0.75 <0.75 < 0 75 UJ <0.75 <0 75 < 0 76 < 0.75 <0.75 < 0.75

nc vocafiio/n

Total TIC VOCs NLE 1  NA 8.1 JN 171 JN 1  NA NA 346.5 JN NA NA 273.1 JN



TA8U2

GROUND WATER SAMPLING RESULTS FROM TEMPORARY WELLS

• COMPARISON TO NJDEP GROUND WATER QUALITY CRITERIA

SITE 490 UST -Fort Monmouth, New Jersey

Loc ID
NJ Grourtd

PAR-7»490-TMW01 PAR-79.49O.TMWO2 PAR.79w19O-TMW03 PAR-794W-TMW.04 PAR.79.49O.TMWJDS PAR-79.490.TMWJ)6 PAR.79wl90-TMW.07 PAR-79-190-TMW.08

Sample ID
Water Quality 99-PAR-79-490-TMW01 99.PAR-79-490-TMW02 PAR-79-190-TMW03 PAR-79.490.TMW-04-08 PAR-79^90.TMW-104J)8 PAR.79.49O-TWW-O5.O8 PAR-79W190.TMW4)64)8 PAR-79.490.TMW.074D8 PAR.79-190.TMW.08

^  —

Sample Date
Cnleria

8/5/2016 8/5/2016 6/4/2016 11/3/2017 11/3/2017 11/3/2017 11/3/2017 11/3/2017 11/21/2017

Filtered Total Total Total Total Total Total Total Total Total

RemlvelMlle Oroanlit DomnMind* uo/lt

1 P 4-TftrJilctrobenw» 9 < 0.96 <0.96 <0 93 < 1 < 1 <0.99 < 0 99 <0 99 <0.94

1 P-DLoMrtrobenzerte 600 <0.98 <0.96 <0.93 < 1 < 1 <0.99 < 0 99 <099 <0.94

1 P-Olnhenvlhvdradne 20 <0.98 <0.96 <0.93 < 1 < 1 <0.99 < 0 99 ! <0 99 <0.94

1 R-DlrMomhmwene 600 <0.98 <0.96 <0.93 < 1 < 1 <0.99 < 0.99 <0 99 <0.94

1 4-OlcMomtwn7en« 75 <0.98 <0.96 <0.93 < 1 < 1 <0.99 < 0 99 <0 99 < 0.94

2 4 R-TncHorrmtKinftl 700 <2.9 <2.9 <2.8 <3 <3 <3 <3 1 <3 <26

2 4 d-TricNomnhennl 20 <0.98 <0.96 <0.93 < 1 < 1 <0.99 <0.99 <0.99 < 0.94

2 4-DlchloinirtMnnl 20 <0.98 <0.96 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

P 4-nimf>lhvln»mv4 too <4.9 <4.8 <4.6 <5.1 < 5 <5 <5 < 6 <4.7

? 4-r>intltiwih<inol 40 <7.8 <7.7 <7.4 <8.1 <8 <7.9 <7.9 <7.9 <7.6

? 4-r)inHmtnliiBne 10 <0.98 <0.96 <0.93 < 1 < 1 <0.99 <1199 <0.99 <0.94

? fi-ninltmtnliiBoe 10 <0.98 <0.96 <0 93 < 1 < 1 <0.99 <0 99 <0.99 <0.94

P-rJtltxnnaeMmUinA 600 <0.98 <0.96 <0 93 < 1 <1 <0.99 <0.99 <0.99 <0.94

?^iypfnnhMV)l 40 <2 < 1.9 < 1.9 <2 <2 <2 <2 <2 < 1.9

30 0.69 J < 1 < 1 <0.99 <0.99 -4^

^•IblAthvtntMnnl 100 <0.98 <0.96 < 0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

2>Nitro6inlllne 100 <0.98 < 0.96 <0.93 < 1 < 1 <0.99 <0.99 <0 99 <0.94

2-Nttropheno( 100 <2 <1.9 <1.9 < 2 <2 <2 <2 i < 2 <1.9

3.3*-Dlfthk>roben2jd<ne 30 <2.9 <2.9 <2.8 < 3 <3 <3 <3 1 <3 <2.8

3oNltroarlline 100 <2 <1.9 <1.9 <2 <2 <2 <2 <2 <1.9

4,1^lratro-2'me1hvlpheiv)' 1 <4.9 <4.8 <4.6 <5.1 <5 <5 <5 <5 <4.7

4-BremophMivl nhAnv< ether 100 <0.96 <0.98 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

4-ChlorcKWnethsi1ehenr)l 100 <0.98 <0.98 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

4-Chloroanlllne 30 <0.98 <0.98 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

4*Chloror)henvl rhenvl elher 100 <0.98 <0.96 <0.93 <1 < 1 <0.99 <0.99 <0.99 <0.94

4'Nitroaoilirie 5 <0.98 <0.96 <0.93 < 1 <1 <0.99 <0.99 <0.99 <0.94

4'NHmnhenr>l 100 <4.9 <4.8 <4.6 <5.1 <5 <5 < S <5 <4.7

'^r^^Htherte 400 <0.98 0.68 J <0.93 < 1 <1 6 <0.99 <0 99 15.8

Ar<Rf%erkhlhvleoe 100 < 0.98 0.6 J < 0.93 < 1 < 1 < 0.99 <0.99 < 0.99 < 0.94

Artlhracene 2 000 <0.98 0.61 J 8.2 < 1 < 1 <0.99 <0.99 <0.99 <0.94

Benzidlne 20 <29.4 <28.7 < 27.8 UO <30.3 < 30 <29.7 <297 <29.7 <28.3

^enzofaW^nihrecerw 0.1 9.14 J <0.93 < 1 < 1 <0.99 <0.99 <0.99 •.6T J

denzo'atevreoe 0.1 <0.98 <0.98 <0.93 < 1 <1 <0.99 < 0.99 <0.99

denzo'htfliorerrihene 0.2 --oas MJ <0.93 < 1 < 1 <0.99 <0.99 <0.99

^«n^o^fihnoervler>e 100 < 0.98 <0.96 <0.93 < 1 < 1 <0.99 <0.99 < 0.99 0.22 J

3erizo(k)fluoranlher>e OS <0.98 <0.96 <0.93 < 1 < 1 < 0.99 < 0.99 < 0.99 0.21 J

Serizvl elcolv)J 2.000 <2 < 1.9 < 1.9 <2 < 2 <2 <2 <2 <1.9

Bis<2-Chloroethoxv^mafhene 100 <0.98 <0.98 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

ni«jr?-Chlnrr>elhvltather 7 <0.98 <0.96 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

Bis^2-Chlnmlannrr>ovllether 300 <0.98 <0.96 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

Ri^r^-FthvlhexviV>hthalale 3 <0.96 0.36 J <0.93 < 1 < 1 <0.99 <0.99 <0.99 1.4 J

Butvl benrvl nhthelate 100 <0.98 0.16 J <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

Carba^ole 100 <0.98 <0.96 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

Hhrveene 5 <0.98 0.25 J <0.93 <1 < 1 <0.99 <0.99 <0.99 0.67 3

HreeAl NLE <0.98 <0.96 <0.93 <1 < 1 <0.99 <0.99 <0.99 <0.94

niheivf A htanthracerw 0.3 <0.98 <0.96 <0.93 <1 < 1 <0.99 < 0.99 <0.99 < 0.94

Dlher\7nfiirar 100 0.22 J 0.73 J <0.93 <1 < 1 <099 <0.99 <0.99 <0.94

DiAthyl ptrthaleCe 6.000 <0.98 <0.96 <0.93 <1 < 1 < 0.99 < 0.99 <099 <0.94

DtmAthyl phth^ale 100 <0.98 <0.96 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

Di-n-hutytpHhalale 700 <0.98 0.33 J <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

fH-rwwMnMwlAtA 100 <0.98 <0.96 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

Rinranlhene 300 <0.96 <0.96 <0.93 < 1 0.2 J 1.2 J <0.99 <0.99 2

^jorana 300 <0.98 <0.96 <0.93 < 1 < 1 8.4 <0.99 <0.99 22.7

•toHAchkwriwmene 0.02 <0.98 <0.96 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

4»w*ioir*«iledlene 1 <0.98 <0.96 <0.93 < 1 < 1 <0 99 <099 <0.99 <0.94

H«»vB<hl(>rr>rvdi*)nentA(1i6ne 40 <2 <1.9 < 1.9 < 2 <2 <2 <2 <2 <1.9

H»va'44r>rr>Athftr)e 7 <0.98 <0.96 <0.93 < 1 < 1 <0.99 <099 <0.99 <0.94

nHeriVI ? ̂-rxlVjvrerM 0.2 <0.98 0.13 J <0.93 < 1 < 1 < 0.99 <0.99 <0.99 fc23 J

"whorone 40 <0.98 <0.96 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

^enhlhelerw 300 <0.98 <0.96 <0.93 < 1 < 1 <0.99 <0.99 <0.99

<1.9
^Nitrobenzene 6 <2 <1.9 <1.9 < 2 <2 <2 < 2 <2

V'Nitrosodlrnethvl Amtne 0.6 <2 < 1.9 < 1.9 < 2 <2 <2 <2 <2 <1.9

*4eNltroeo^Ki'0fr>nvlemir>e 10 <0.98 <0.96 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

fN'NItroeodIohenvt Amine 10 < 2 < 1.9 < 1.9 <2 <2 <2 <2 <2 <1.9

PentAcNoroohenot 0.3 <7.8 <7.7 < 7.4 <8.1 <8 <7.9 <7.9 <7.9 <7.5

Phenanthrene 100 0.29 J 1.1 J 72.4 < 1 < 1 12 <0.99 <0.99 10.8

Phenol 2.000 < 0.98 <0.96 <0.93 < 1 < 1 <0.99 <0.99 <0.99 <0.94

Pvrene 200 <0.98 0.65 J 7.1 < 1 0.35 J 1.5 J <0.99 <0.99 1.8 J

Ind: 6v6ca (uajn 1

iTrPalsVOnTIC. 1 MO 1 99JM 1 195-4 JM 1 imUH 1 NA 1 5-4 JN 1 461.3JH 1 NA 1 NA 1 7M.9JN 1



Footnote:

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

2) Number ot Analyses Is the number ot detected and non-detected results excluding reieoted results. Sample duplicate pairs have not been averaged.

3| NLE - no limit established.

4| NO = not detected in any background sample, no background concentradon avalable.

5) Bold chemical dectecdon

6) SS - Site Spedfie action level, sea 'Specitic Chemical Class (or Parameter)' footnote for details.

7) Chemical result qualifiers are assigned by the laboratory and are evaluated aid modified (if neoessary) during the data validation,

{blank|: detect i,e, detected chemical result value. E (or ER) ̂ Estimated resutt,

B ̂ Compound detected In the sample at a concenbadon less than or equal to 5 dmes (10 bmes for common lab 0 < Results from dilution of sample,
contaminants) the blank concentration.

R - Rejected, data validation reacted the results, J-DL = Elevated sample detection limit due to difficult sample matrix,

U = non-detect, i.e. not detected at or above this value. JN = Tentatively identified compound, estimated concentration.

U-DL - Elevated sample detection limit due to (fffieult sample matrix, UJ=The compound was not detected; hosvever, the results is estimated because of discrepancies in
meeting certain analyte-specrfio OC criteria.

U-ND - Analyte not detected in sample, but no detection or reporting limit provided. J* = The result is an estimated quantity, but the result may be biased high.

J = estimated detected value due to a oonoetration below the reporting limit or due to discrepancies in meeting J- = The result is an estimated quantity, but the result may tie biased low.
certain analyte-specific quafrty control.

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

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

- Cell Shade values represent a result that is atave the NJ Ground Water Quality Criteria

NJDEP Interim Spedflo GWOC values are presented for the NJ GWQS where there is not a Specific Ground Water Quality Criteria. A full list of compounds is available at
(ht1p:/Avww,nj,gov/dep/wms/bwqsa/gwqs_interim_crTteria_table.htm).

NJDEP Interim Generic GWOC values are presented for the NJ GWQS where there is note XXXXXor a NJDEP Interim Spedfc GWOC Available at
(httpJ/www.nj.gov/depfwms/bwqsa/gwqs_interim_aiteria_table,hbn).

10) Criteria action level source document and web address.

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

http://www.8tate.n).us'dep/wmsibwqsa/docs/n]ac79C,pdf
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LoclD

Sample (D

Sample Date

■ NJ Ground

Water Quality
• Criteria

Filtered. • '. •

Volatile Organic Compounds (ligi

1.1,1.2-T etractiloroethane-

1A .1-Trichforoethane

1.1 ;2.2-Tetrachlordethane

1 .'1.2-Trichloroethane

1,1rDlchl6rcetharie
1.1-D!chloroethene

1.1 -Dichlorcpropene

ii.2;3-Trlchlorobenzene

1.2.3-T richloropropane

1,2,4-T rlchlorobenzene

1.2.4-T rimethvibenzene •

i .2rDibromo-3-ch!orbpropane!
i1.2-Dlbrbmoethane

1.2-Dlctiloroberizen6
1.2-Dictiloroethane

1,2-Dichloropropane.

1.3.5-T rimethylbenzene'

1.3-Dlchlorobenzen6

1.3-Dlchloropropane ,

1.4-Dlchlorobenzen6 '

2.2-Dichloropropane

2-Chlorotoluene

Acetone

Benzene'

Bromobenzene '

Bromochloromethane-

BromodichlOromethane

Bromoform •

Carbon tetrachloride '

Chlorbbeiizehe '

Chlorodibromomethane

Ctiloroethane '

Chloroform

Cis-1,2-Dlchloroethene

Cis-1.3-Pichloroproperie

Cymene •

Dichldrodifluoromethane.

Ethyl benzene"

Hexachlorobutadlene

Isopropylbenzene •

Meta/Para Xylene •

Methyl bromide!

Methyl butyl ketbne

Methyl chloride

Methyl ethyl ketone"

Methyl isobutyl ketone

Methyl Tertbutyl Ethei

Methylene chloride '

Naphthalene

n-Butylbenzene'

Ortho Xylene

prChlorbtoliiene

Propylbenzene •

•  , - TABLE 3, •

■ GROUND WATER SAMklNG RESULTS FROM PERMANENT-WELLS.
■- -.COMPARISON TO NJpEP GROUND WATER QUALITy CRITERIA.

• SITE 490 UST -Fort Monmouth, NewJersey • • -

490MW01

PAR-79-490-:GW-490MW01-14.5
1/19/2018 .

Total

30

.50.

.100
100

100 •

.600",

.  100'
600 •

. 100
•75 ■

• 100 -

• 6,000

100

50

70

100-
i;ooo.
700

700 •
1.000-

10 ■
300
100
300-
100
70

• 300.
100

1.000 •

■ 100

PARr79-490-GW.MW-02 •

PAR-79-490-GW.MW-02-10.3
1/19/2018

<0.75

<0.75
: <0.75

;0.75
<075
<0.75
.<2.5

•<•0.75
< 0.75

•< 0.75
<0.75-
<0.75
<0.75
<0.75
<0.75
<0.75
< 0.75 ■
< 0.75
<0.75
<3:8-

■ < 0.75

<0.75
<0.75

<0.75
< 0.75

■<•0.75
<0.75

: < 0.75
<0.75
<0.75
<075
< 0.75

•<•0.75
<3.8
0.35 J

< 1.5

< 3.8
<0.75
•<3;8-.

<0.75

0.58 J
<0.75
<0.75-

• < 0.75
<:0.75

PARr79-490-GW-MW-03 -

•PAR-79-490-GW-MW-03-10

1/19/2018

Total

< 0.75
:<o;75-

.<0;75'
<0.75
gO.75-
<0.75
< 0.75
<2.5

<0.75

, < 2.5
<0.75-
.< 0.75
<0.75
<0.75.
:0;52 J

<0.75
<0.75

■<0;75
<0.75-
<0.75

3.3 J
<0.75.
■<0.75'

• < 0.75
<0.75

■ <0.75
<0.75.
<0.75
<0.75
< 0.75
<0.75
<0.75 .

0.46 J
<0.75

0.9 J .
<3.8
0.82 J

<1.5-
<0.75
<3.8

<0.75.
<3.8
<3.8

<0.75.
<0;75

7.2

• < 0;75
•< 0.75

1:3

PAR-79-490-GW-MW-103-10

•1/1,9/2018 •

<0.75
<0.75
<0.75
< 0.75 ■

•<0.75
< 0.75 •
<2.5

< 0.75 •
■<2.5

< 0.75 •
<0.75

■ <0.75

< 0:75
• <0.75
<0.75 .
<0.75

<3;8

<0.75
<0.75.
<0.75
<:0.75
< 0.75.
<0.75
<0.75
<0.75

<0.75
< 0.75
<0.75-
<0.75
<0.75
■<3.8

<0.75
<1.5

• < 0.75
•< 3.8

.<0.75 •
<3:8:
<3.8

.<0.75
<0.75

0.44 J
<0.75
<0.75
< 0.75 •
<0.75

: Total

< 0.75
< 0.75
gO.75
<0.75

: < 0.75 •
<0.75
< 0.75
< 0.75 •
<2.5

<0.75

■< 0.75
< 0.75 .
< 0.75 •
<0.75

,<■0.75
■ < 0.75 ■
< 0.75
<0.75
<3:8 •

• < 0.75
<:0.75
<0.75-

<0.75
•<0.75
< 0.75 •
<0.75
<0.75

• < 0.75

< 0.75
< 0.75
< 0.75
<0.75. •

< 0.75
<1.5

<0.75:
< 3.8

<0.75
<3.8 .
<3.8

<0.75
<0.75

0.4 J
<0.75

<0.75 -



•  ; TABLE S "
-GPOUND WATER SAMPLING RESULTS FROM PERMANENT WELLS'.

■ - eOMPARISON TO NJDEP GROUND WATER QUALITYXRltERIA ■
•  • • SITE- 490 LIST -Fort Monmouth/ New Jersey •

LocID' .
NJ. Ground.

■  ■ . ■ , 490MW01 - ■ ■ ■ ■ . •  • PAR-79:490-GW-MW-02 ■ •  PAR-79:490-GW-MW-03

Sample ID- . .
Criteria.

'. PAR-79:-490-GW-490MW01r14.5: PAR-79;490-GW-MW-02-10.3 ; PAR-79-490-GW;MW-03-10 . PAR-79-490-GW^MW-i 03-10!

Sample.Date • '. ■  ■ 1/19/2018 ■ ■ ■ ,  1/19/2P18-. . ■, 1/19/2018 • 1/19/2018 - • • ■ • •
Filtered' .  'Total- ' , ■ ■  ■ Total . .  ■ . ■ . '. Total- ; Total ■.
sec-Butylberizene ■ -4,5: • ■ 0.78 J : ■ ■ < 0.75 ■ ■ ■ ■ . : ■ " < 0.75: ■
Styrene - • • . ' -  ■ 100 • . •  . < 0;75 ■ < 0.75 • •  • < 0.75 • ■ . •  < 0J5
Tert Butyl Alcohol. • . .  • 100 ; . ;  ?S -12 .5. <12;5 • . • .  • <12.5 . • •  : <-i2-.5,
tert-Butvlbenzene •  • 100 : - :  0.77 J ; -  • • • • <0.75 • • • • : • • <0.75: • •
Tetrachloroethene. . " •  . .1. . • <0.75 . . .  . < 0.75. . . -  .<0.75' ■ < 0.75 . .
Toluene' • •  600. • • •  < 0.75 . .<0.75 '. . •  • • <0.75 • •  < 0.75
Total Xvlenes ■ • ■ I.OOO - •<2-.3- • • -<2.3 • • •  • • < 2.3 • • • •<2'.3- • •
Trans-1.2-Dlchlorbethene • ' • ,  100' . . 0.75 . .  • .< 0.75 • . • .  • < 0.75' . ' <0.75' • •
Trans-t.S-Dlchloropropene; :  1 ' , 0.75 ' <0.75; - ■ . • ;< 0.75 ■ . • : < 0.75
Trichloroethene •  1 . . •  - • • <0.75- • < 0.75 ■ • < 0.75- • • •  • • • <0.75- - •
Trichlorofluoromethane • ■ •  - 2,000, • • -  • . • < 0.75 • . • •  ,<0.75 . ' . • • • < 0.75 • • • •  • . • < 0.75 • • . •
Vlnvl chloride" •  • 1 : • • ■  ; • ^OJS : • : < 0.75 • • • • - • •< 0.75 • - • •  • < 0:75 : • •

Total TIC.VOCs ■ ' • NLE . • .  ■ 22.6-JN . •  • • .10.7 JN • .  , .NA. • • •  ■ • • • -NA' •
Semlvolatlle Orqahic Compounds tuq/l). ■ ^ - n v ; j.. • / , ;■ , • ^ . • ■ , ♦ . • ; ; j/ < .• , • . ■ ■ ,•
1,2,4-Trichlorobenzene - ■ •  " : 9 • <0.99. ; <"1 : . :  ,<1. : • <r.i.
1,2-DichIorobenzene • • ■ .600. . •  • • < 0.99 ■ . . . . . < 1 . . . <1. . . . -<,1.1. . .
1,2-Diphehylhydraz[n6 • • 20- ; : < 0.99 • <.i • . ■  <1.1. ■
1,3-Dlchlorbbenzen6 -  ,600 ■ ■ •  • " <0.99 • < 1 . ■ • . ■ <-1 • <1.1 •
1,4-DlchIorobenzene . . . • • . . .  . 75. , . , < 0.99' . . .  .< 1 . . . • '<.1. . . .  <1.1 . .
2;4,5-TrichloroDhenol ' •  : 700 •. • <3 . '.<3: • • <3 • <3.2 .
2,4,6-Trlchlorophenol • 20 - •  <0.99- • •  <'1 ■ • • ■ • • • • <1 - ■ .  . , • . . . < 1-.1 . .
2,4-Dlchloropheno 20. • .  • <0.99 . -  • <1 <•1- •  <1.1 . •
2,4-Djmethylpheno - . •  100 • . <4.9 : • <5.1 ■ ■ <5.1 • - •  • • <5.3 ; ■
2,4-Dlnitropheno- .  .40- •  < 7.9 • <8.1 • • • . < 8'.1 - • • • • < 8.4 •
2,4-Dlnltrbtoluene . 10 . ■ ■ < 0.99 • • < 1 • • -  ■ ' < 1 ■ . ■ ■ .<1:1'
2,6-Dlnitrotoluene ■ • • 10 • • <0.99 • • .  , , < 1 • , . •  • . . . . • < 1 • • . . . . <1,1 . . .
2-ChIoronaphthalen6- • , •600. - .  • < 0.99 •  . . . • <1- . . . - • • .<, 1 ■ <.1.1 . •
2-ChloroDheno
2oMethylnaphthalen€ - ■ . .  . 30 . •  , < 0.99 • • .<1. . 1  . . •  . <1.1 •
2-MethvlDheno. ' ' '. .100 •  • <0.99 • ■  • . . ■ • ■ <.1 , • • .  ■ <1 <1.1 •
2-Nltroanlline 100 : • ■  : < 0.99 • • ;  < 1 < 1 • • • •  <1.1 ■ •
2TNitrophenol . ' . ' , • '100 • .  <2 . .  • < 2. ■ . • 2 - .  • <2:i' .
S.SVDIchldrobenzldine • • ' -  '30. • :  • <3 . •  '<3' •. <3 ■ •  ; <3.2 . :
3-Nltroaniline • •  -100 • •

4-Bromophenyl phenyl ethei • •  :100 ■ ■ •  : • • • -<0.99 • • •
• ■ . ' ■ < 5.1 ■

.  ; . • . -<,1: , • ,
•  • .<'5'.1'

• < 1 •

< 5.3 , . .

• : • • • • < 1.1 • • •
4-Chloror3-methvlDheno . . . . . . -  <.1 . •  .<1. •  , . . <.1.1, . .
4-Chloroanlllne' •  ■ • 30 • • • • < 0.99. • • • < 1 • . . . .<1 . . . •  • < t.l . •
4-ChloroDhenyl phenyl ethe ■ .  • 100 . • .  < 0:99 • <1 . < 1. - . - <1.1 • •
4-Nltroahllihe. .5. . ; , : • <0.99; . <1 .  . . . :<1. : . <1.1. : ■
4-Nltrophenol' • • • . • .  . 100 •  < 4.9 • •  <5.1 • • • .  •<5:1'. . . •< 6.3- •
Acenaphthene- . • .  400 o;84 j . •<.r- : : • 1. <1.1 : ■
Acehaphthylene •  100 • • <0.99 ■ <i ■ • .  - < 1 . .

•  . < t.1
Anthracene ' . . . . -  • 2,000 . ■ . . . < 0.99. . . .  . . <1 . . . .<1. • • .  . . - < 1.1 . . .
Benzidlne: ' . . 20. • ; •  :<29.6 •. .  •. <30.3- •. • : ■ .< 30.3 : • •  :<31.6 . •
Benzofa)anthracene' - •  0.1- • • •  • • < 0.99 ■ •  <1 • • • <-1 ■ • • <1.1
Benzo(a)pvrene - .0:1 <0.99- <1 . .  . • • • -<1 <1.1
Benzo(b)fluoranthen€ - •  : 0.2 • •. :  • . ■ '.<0.99 . .  • •<1: • - . . . . < 1 . . . .  • <1.1 ,
Benzo(ghi)perylen€ • • • . •100 • • • ' • • • • ■ • < 0.99 . ■ - • ' • <1 • •  <1 • • <1.1
Benzb(k)fluoianthen6- 0.5 ; • ■  . : < 0.99 ■ .

. . . ^1 , .
■  ■

.. .

Benzylalcoho • • • •  ■2,000- . . . . <2 • • •  . , . . • - • • • <2 . . •  <2 <2.1 •
Bts(2-Chioroethoxv)methan6 .100 . . < 0.99 ■  . <1 . - .  ■ <-1 . • - . . . - . <1.1 ,
Bis(2-Chloroethvl)ether



•  ■ • TABLE 3.

■ GROUNdwATERSAMPLIN.&RESULTS FROM PERMANENTWELLS,
-.cbMPARISO,N TO NJDEP GROUND WATER QUALITY CRITERIA- :

• SITE 490 UST-Fort Monmouth/New Jersey • • •

LocID

Sample ID

Sample Date

Filtered

Bjs(2-Chlorbisopropvl)ethe[

Bis(2-Ethvlhexvl)phthalatc •

Butyl benzyl phthalat€

Carbazole

Chrysene •

Cresol

Dtbenz(a.h)anthracen6

DIbenzofuran

Diethyl phthalate

Dimethyl phthalate-
Dl-n-butylphthalate .

Dl-n-octylphthalate

Fluoranthene

Fluorene

Hexachlorobenzene ■

Hexachlorobutadlene;

Hexachlorocydopentadlene

Hexachldro'ethane

Indenod .2.3-cd)pyrene

Isophorone .

Naphthalene:

Nitrobenzene '

N-Nltrosodlmethylamlne

N-Nitroso-di-n-propylamine

N-Nitrosodlphenylamine ■

Peritachloroph'erio

Phenanthrene

Phenol-

Pyrene'

NJ Ground

Water Quality
Criteria

300

100:

100

NLE-

0.3 •

■100.
6,000.
100

100 •
300
300

40

0.8
•10 •

0.3 •
100.

2,000
200

490MW01

PAR-79-490.:GW-490MW01-14.5
•1/19/2018 .

Total
<^0.99

■ <0.99

<0.99.
• <0.99

2.8 J
<0.99

<0.99

1.6 J

<0.99

<0.99

<0.99

<2

<0.99

<7.9
<0.99

<0.99

PAR^79-490.GWtMW-02 •

PAR-79-490-GW-MW-02-'1 0.3
1/19/2018

0.37 J

•<•1
<1

• < 1

<1
.< 1
<-1-

•<1-

■ <1
<1-

•<2-
<1
< 1

.<■1
. <1

<2

• <2
•< 8;i

<1
•<1
<1

PART79-490-GWrMW-03 •

■PAR-79-490-GW.MW.03-10
• 1/19J/2018.

•■ Total :
< 1

■ <-1
0.13 J
<1

■<■1-
<1

• <1
<1
<1
<.r

. < 1
<1.

<2
<1
<1

• < 1

•<2

:<'1

<8.1
•<•1

<1

PAR-79-490-GW-MWr103-10

•1/19/2018 •

; Total .
<1.1
<1.1

<1.1-
<1.1 ■
<1;1
<1.1
<1.1
<1.1
<1.1

<1.1

<1.1

•<1.1
<2.1-
<-1.1
<1.1
<1.1
<1:1
< 2.1
<2.1

•<-.1;1
< 2.1
<8.4
<1.1

- <1.1
<1.1



Footnote:

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

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

3) NLE - no limit established.

4) ND : rxM detected In any backgrourrd sample, no badtground concentration available.

5) Bold chemical dectecbor

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

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

[bfank] ° detect, I.e. detected chemical result value. E (or ER) = Esbmated result

B 'Compound detected in the smple at a concentration less than or equal to 5 times (10 times for common lab D = Results from dllubori of sample,
contaminants) the blank concentration.

R = Rejected, data validation rejected the results. J-DL = Elevated sample detecbon limit due to difficult sample matrix.

U = non-detect, i.e. not detected at or above this value. JN = Tentatively Identified compound, estimated concentration.

U-DL = Elevated sample detedion limit due to difficult sample matrix. UJ=The compound was not detected: however, the results Is esbmated because of discrepancies In
meebng certain analyte-speclfic QC critena.

U-ND = Analyte not detected in sample, but no detection or reporbng limit provided. J* = The result Is an esbmated quantity, but the result may be biased high.

J : estimated detected valueduetoaconcetraOon below the reporbng limit or due to discrepancies in meebng J-^ The result is an esbmated quanbty. but the result may be biased low.
certain analyta-specffic quality control.

8) Spectbc Chemical Classes (or Parameters) comments or notes regarding hew data is displayed, compared to Acbon Levels, or represented in this table.

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

- Cell Shade values represent a result that is above the NJ Ground Water Quality Criteria

MJDEP Interim SpeabcGWQC values are presented for the NJ GWQS where there is not a Specific Ground Water Quality Criteria. A full list of compounds is available at
(http:f(www.nj.gov/dep/wmsibwqsa/gwqs_interim.criterla.table.htm).

NJDEP Interim Generic GWQC values are presented for the NJ GWQS where there Is not a XXXXX ora NJDEP Interim Specific GWQC. Available at

(httpy/www.nj.govfdep/wms/bwqsa/gwqsjnterim.criteria.tsiile.btm).

10} Criteria acbon level source document and web address.

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

http:/Aivww.state.n|.us/depAMn$ybwqsa/docs/n)ac79C.pdf



TABLE 4

SOIL SAMPLING RESULTS - COMPARISON TO NJDEP SOIL REMEDIATION STANDARDS

Site UST 490 - Fort Monmouth, New Jersey

Loc D

Sample ID

NJ NJ Non- NJ Impact to

Residential Residential GW Soil

Direct Direct Screening

Contact SRS Contact SRS Level

PAR-79-490-SB-01 PAR.79-490.SB-02

Sample Date

Semlvolatlle Organic Compounds (mg/k
2-Methvlnaphthalene 230

Naphthalene 6

ExtractableA^olatlle Petroleum Hydrocarbons

C10-C12 Aromatics NLE

C12-C16 Aliphatics NLE

C12-C16 Aromatics NLE

C16-C21 Aliphatics NLE

C16-C21 Aromatics NLE

C21-C36 Aromatics NLE

C21-C40 Aliphatics NLE

C9-C12 Aliphatics NLE

Total Aliphatics NLE

Total Aromatics NLE

Total EPH I 5,100

PAR-79-490-SB-0M .5-2

1.5-2

4/12/2016

PAR-79-490-SB-01-2-2.5

2-2.5

4/12/2016

PAR-79^90-SB-01-9.5-10

9.5-10

4/12/2016

PAR-79-490-SB-02-2-2.5

2-2.5

4/12/2016

PAR.79-490-SB-02-3.5-4

3.5-4

4/12/2016

< 1.3

< 1.3 UJ

0.31 J

< 1.3 UJ

.54 J

< 1.3

1.2 J

.42 J

< 1.2

< 1.2 UJ

0.23 J

< 1.2 UJ

.8 J

.65 J

1.9 J

1.6 B

129

46

92.5

109

10.2 J

.66 JB

< 1.1 UJ

.24 J

< 1.1 UJ

0.35 J

1 J

0.74 J

.33 J

< 4.5 UJ

0.74 JB

< 1.1 UJ

.31 J

< 1.1 UJ

0.31 J

0.67 J

1.1 J

15.8 J

246 J

166

413

PAR-79-490-SB-02-8-8.5

8-8.5

4/12/2016

< 1.3

< 1.3 UJ

< 1.3

< 1.3 UJ

.69 J

.39 J

< 1.3 UJ

.25 J

< 5.4 UJ

1.6 J

< 10.7



TABLE 4

SOIL SAMPLING RESULTS - COMPARISON TO NJDEP SOIL REMEDIATION STANDARDS

Site UST 490 - Fort Monmouth, New Jersey

LocID NJ

Residential

Direct

Contact SRS

NJ Non-

Residential

Direct

Contact SRS

NJ Impact to

GW Soil

Screening

Level

PAR-79-490-SB-03 PAR-79-490-SB-04

Sample ID PAR-79-490-SB-03-2-2.5 PAR-79-490-SB-03-6-6.5 PAR-79-490-SB-03-9.5-10 PAR.79-490-SB-04-2-2.5 PAR-79-490-SB-04-3.5-4 PAR-79-490-SB-04-8-8.5

2-2.5 6-6.5 9.5-10 2-2.5 3.5-4 8-8.5

Sample Date 4/12/2016 4/12/2016 4/12/2016 4/12/2016 4/12/2016 4/12/2016

Semivolatile Oraanic Comosunds (mg/kq

2-MethvlnaDhthalene 230 2,400 8 NA NA NA NA 9 J NA

Naohthatene 6 17 25 NA NA NA NA < 0.17 UJ NA

ExtractaUe/Volatile Petroleijm Hvdrocarbons (mg/kq)

C10-C12 Aromatics NLE NLE NLE 0.54 JB 1.5 B 1.1 JB 1.3 JB 19.9 0.94 JB

C12-C16 AllDtiatics NLE NLE NLE 0.51 J 9.5 J < 1.3 UJ 24.6 J 357 J < 1.4 UJ

C12-C16 Aromatics NLE NLE NLE 0.58 J 4.3 0.54 J 13.8 309 0.74 J

C16-C21 Aliohatlcs NLE NLE NLE 15.1 J 9.5 J < 1.3 UJ 21 J 270 J < 1.4 UJ

C16-C21 Aromatics NLE NLE NLE 6.7 7.9 <1.3 18.5 453 0.46 J

C21-C36 Aromatics NLE NLE NLE 108 1.6 0.4 J 2.7 43.3 0.66 J

C21-C40 Aliohatics NLE NLE NLE 246 6.5 JB 1.9 JB 3.5 JB 41.1 J 1.6 JB

C9-C12 Allphatlcs NLE NLE NLE 0.39 J 2.4 J 0.64 J 5.8 J 104 J 0.44 J

Total Aliohatlcs NLE NLE NLE 262 J 27.9 J 3.3 J 55 J 772 J 2.9 J

Total Aromatics NLE NLE NLE 116 15.3 2.2 J 36.3 825 2.8 J

Total EPH 5.100 SS SS 378 43.2 5.5 J 91.4 1.600 5.6 J



Footnote

1) Al hisbncal date collecled pncr to 2013 are reported as provided by outers.

2) Number ol Analysss is the number o( detected and nacHtelected results eipluilng leiected results. Sample dupfcets pairs have not been averaged.

3)MLE-nolmitestablislied.

4)ND'itotdeisctBd many background sample, no background concentration avaiaUe.

5) Bdd chemical dectacbon

6) SS V site Specific action level, see 'Specific Chemical Class (or Paramefer)* footnoto for deafc.

7) Chemical result qualifiers are assigned by the labcratcry and are evaluated and modified (ifnecessary) during the data vaUdabcm.

[Uarkl: detect i.e. detected chemica! result vekie. E (or ER] = Esbmated result

B =Cc«n(ciund detected in the sample at a concsntrabpn less than cr equal lo 5 limes (10 times lor common lab D = Results fiom dilution ofsample,
contaminants) the blank concenbetion.

R Rejected, data validabcm retected the results. J-(X ° Elevated sample detection Imit due c ditficutt sample metti.

U : non.detect i.e. not delected at or above this value JN : Tentatively identified compound, eslinalBd concenSalion

U-DL : Elevated sample detection limit due to drilicun sample matrii. UU^The ccmipound was not detected: hcnvever. the results is estimated because ol discrepancies in

meeting certain anatyte-specific QC critena.

U-ND ' Analyte not detected In sample, but no detection or reporlng limrt provided. : The result ts an esSmaled quantity, but the result may be biased hi^

J : estimated detected value due te a concebation bebw die reporting llmil or due to drscrepancies in meeting J- = The result is an esbmated quanbly, but the result may be erased low.

certain anatyte-specific quality cdnM.

8) Specific Chemical Classes (or Parameters) ccmments or notes regarding howdata is di8(fiayed, compared te Action Levels, a represented in this table

a] DELETE THIS NOTE BEFORE GCHNG FINAL: Refer to the NJDEP Piotocol Icr Addressing Exbactable Petroleum Hydrdcarbons (Version 5.0, August 9,2010] wd the NJDEP
Health Based end Ecological Screening Criteria for Petroleum Hyibnarbons (Version 40, August 9,2010) te determine the category c< tar* being irwestigated and the appropriate

cleanup standards cv screening levels ky dial category of lank

9) Chemical results (yealer than or equal to the acton level (depending on criteria) are higNlghlBd based on the Crrteria that we present

- Cell Shade values lepresenl a result that is above the NJ Residentiai Drect Contact Soil Remediation Standard. I VI
There are no NJDEP sol standards ter rndividual PCB Arcclors. theretere the total PCB NJDEP standards were used Iv hdviilusl Arddcrs.

•Cell Shade values repveseni a result that is above the NJ NonTTesidenbal DimclContact Soil Remediation Standard.

- Cell Shade vatees represent a result that is above the NJ impact to GW Sol Screening Level M

•Cel! Shade vakiei reprssenta result that is above both die NJ Residenbsl. NorvResidentlal, ANDNJ Impact teGW Soli Screening Level Direct Contad Soli
Remediaticn Standard am

■ Cell Shade values lepvesenta result that is above both the NJ Residential and Non-Residendal Direct Coitad Soil Remedialion Standard.

10) Critena action level source document and msb address.

- The NJ Residenbal Direct Contact Sol Remedation Standard lelers te the NJDEP's Sepd 18.2017 Rsmediabon Standaids

nopJfwww n|.90vfdepfrules/rules/njac7_26d.pdf

• The NJ Non.Residendal Drect Contact Soil Renediabon Standard refers to die NJDEP's Sept 18.2017 Remedialion Standards

hllpJfi«ww.nj.govfdep/rules/rules/n)ac7_26d.pdf

•TheNJ ImpaclteGW Soil Screening Level critetia refers to die Oovetopnionl ol Site Specdic Impact te Ground Water Sol Remediation Standards • Nov 2013 revised

hdpjfwww.nl.gmfdepfsrp'guklance'rs'partibon.equation.pdt
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Attachment A

Correspondence:

1. New Jersey Department of Environmental Protection (NJDEP). 2017. Letter to the
Army, Supplemental Unregulated Heating Oil Tank (UHOT) Work Plan, Fort Monmouth,
New Jersey. Prepared by the Office of Assistant Chief of Staff for Installation
Management, U.S. Army Fort Monmouth. October 13.

2. Department of the Army. 2017. Supplemental Unregulated Heating Oil Tank (UHOT)
Work Plan, Fort Monmouth, New Jersey. Prepared by the Office of Assistant Chief of
Staff for Installation Management, U.S. Army Fort Monmouth. August 15.

3. New Jersey Department of Environmental Protection (NJDEP). 2016. Letter to the
Army, RE: Request for No Further Action at Multiple Parcel 79 Storage Tanks Site
Investigation Report Addendum, Fort Monmouth, New Jersey. May 8.

4. Department of the Army. 2017. Requestfor No Further Action at Multiple Parcel 79
Storage Tanks Site Investigation Report. Prepared by the Office of Assistant Chief of
Staff for Installation Management, U.S. Army Fort Monmouth. February 2017.

5. New Jersey Department of Environmental Protection (NJDEP). 2016. Letter to the
Army, RE: Response to NJDEP's August 25, 2015 Comments on the April 2015
Underground Storage tanks within Parcel 79 and Work Plan Addendum for Former
Storage Tank Sites, Fort Monmouth, Oceanport, Monmouth County. March 30.

6. Department of the Army. 2016. Response to NJDEP's August 25, 2015 Comments on the
April 2015 Underground Storage tanks within Parcel 79 and Work Plan Addendum for
Former Storage Tank Sites. Prepared by the Office of Assistant Chief of Staff for
Installation Management, U.S. Army Fort Monmouth. February 10.

7. New Jersey Department of Environmental Protection (NJDEP). 2015. Letter to the
Army, RE: Underground Storage Tanks within Parcel 79 dated April 2015, Fort
Monmouth, Oceanport, Monmouth County. August 25.

8. Department of the Army. 2015. Underground Storage tanks within Parcel 79. Prepared
by the Office of Assistant Chief of Staff for Installation Management, U.S. Army Fort
Monmouth. April 22.
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0f HIersieg
CHRIS CHRISTIE DEPARTMENT OF ENVIRONMENTAL PROTECTION BOB MARTIN

Governor Bureau of Northern Field Operations Commissioner
7 Ridgedale Avenue

KIMGUADAGNO Cedar Knolls, NJ 07927
Lt. Governor Phone #: 973-631-6401

Fax#: 973-656-4440

October 13,2017

Mr. William Colvin

BRAC Environmental Coordinator

OACSIM - U.S. Army Fort Monmouth
P. O. Box 148

Oceanport, NJ 07757

Re: Supplemental Unregulated Heating Oil Tank Work Plan
Fort Monmouth

Oceanport, Monmouth County
PI G000000032

Dear Mr. Colvin,

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 fiee 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 investiption is approved as proposed. However, the Department recommends
installing one temporary well south of boring locations SCREEN 5 and SC^EN 6.

•  UST 228B - Further investigation is approved as proposed. Based on the findings from previous
investigation(s) and subsequent sampling resulty (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.



review. If possible, please; have each :UST:
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DEPARTMENT OF THE ARMY

OFFICE OF ASSISTANT CHIEF OF STAFF FOR INSTALLATTON: MANAGEMENT

U.S. ARMY FOEit MONMOUTH
P.O. 148

OCEANPORT, NEW JERSEY 07757
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lyLc. Ashish: Jdshi
New Jersey Department of Environmental Proteci
Northern Bureau of Field Qperatiohs
7 Ridgedale Avenue :
Cedar Knplls,NJ. 07927.

SUBJECT: Sujppieinentai Unregulated Heating
Eort Monmouth, New Jersey
FIG000000032

Figures;..
: Figure 1! UHOTiLocations

:. Figure. 2 UST .142B. Sampl
.Figure 3,
. Figure 4

e Location
LIST 202A and UST 202D S

UST 211 Sample Locations
•UST 228B: Sample Lociation

Figure 6 UST 444 Sarnple Locations
Figure 1 - UST 490. Sample; Locations
Figure: 8 - UST7501 S^ple Ldcatipii

■ Figure 9 UST 800-12 Sample: Locations
: Figure iO — UST 800-20 Sampile Locations
Figure 11 - UST 884 Sample Lpcatipns
Figure 12 - UST 906A Soil Sample Lpcatioh;
: Figure 13 UST 906A Groundwatef Sample.
: Figure 14 - UST 3035. Sample LocatiPhs

IS

OilTank

ample Locations

.-

Locations:
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WorkPlan

Tables: 7 ; •

.  ■ Table 1 - Sampling Summary: :
:  • Ta:ble 2 - UST 906A Soil Smiple Results
! Tmie 3 UST 9O6A GroUndwater Sample Remits

Attachments: :

■ A- Grdundwatef FlpW Direction Ma^ps

Dear Mr. Jomi: ̂

The U.S. Anny Fort Monmbuth:(FTMM) Team has prepared this Work Plan to demrihe the
sampling md analyses activities to support enyironmeiita
oil tanks (UHOTs; also referred to as uhdermound storaj
(Figure 1), :

investigations at select uiiregulate
ge tanks [USTs] iii this suhmittal);

propbsed
d heating
at FTMM.



Ashish Joshi, NJDEP

Supplemental UHOT Work Plan
15 August 2017
Page 2 of 17

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)

UST202D(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 Geoprohe 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 weUs wiU 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 he used for water level measurements to complement the
monitoring network. All new permanent monitoring weUs 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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Ashish Joshi, NJDEP

Supplemental UHOT Work Plan
15 August 2017
Page 3 of 17

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. UST142B

UST 142B was a steel 550-gallon No. 2 fuel oU UST that was removed in July 1994, along with
approximately 30 cubic yards of contaminated soil, as presented in Attachment H of USTs Within
EC? 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 Seunpling 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. UST202A

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 Fignre 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
weU 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. UST202D

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; henzene (1.61 pg^) and 2-
methylnaphthalene (109 to 233 pg/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 he 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 loeal groundwater flow direction. It is
anticipated that a remedial investigation report will be prepared for UST 202D.
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4. UST211

UST 211 was a fiberglass 2000-gallon No. 2 fuel oil UST that was removed in November 2001. As
presented in Attachment F.l 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 |ig/L), benzene (2.8 ng/L), naphthalene (1,450 pg/L), 2-
methylnaphthalene (6,680 pg/L), total VOC Tentatively Identified Compounds (TICs; 1,302 pg/L)
and total SVOC TICs (14,322 pg/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 SCREENl 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-Ol. 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
SCREEN? 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 fit 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. UST228B

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 exceedanee of holding times. However, a temporary well located about 10 ft
downgradient of boring PAJR-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 exeeedances 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 fi-om
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 analytfes were
detected at concentrations greater than the GWQCs, including benzene (1.7 J pg/L), 2-
methylnaphthalene (30.6 J pg/L), and total SVOC TICs (1,758 pg/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 horings, 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 SCREENl 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 direetion 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 exceedanees 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 direetion. 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 pg/L) and total SVOC TlCs (1,323 pg/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
(SCREENl and SCREEN2; Figure 7) south of Building 490 to determine the groundwater flow
direetion 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 he installed approximately 70 and 120 ft farther
downgradient from Building 490 to estabhsh the downgradient extent of the plume, prior to installing
a permanent downgradient sentry well. As with the field screening horings, 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 horings may be used to determine the downgradient extent of the plume.
The temporary weUs will be installed within Geoprobe borings and will typically be completed with a
5-ft well screen to approximately 4 ft below the water tahle (estimated at approximately 3 ft hgs).
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 he 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 he developed. These two new wells
and existing weU 490MW01 wiU 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. UST750J

UST 750J was a steel 1,000-gallon heating oil UST that was removed in August 2009, along with
approximately 24 cuhic 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) wiU 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 tahle (approximately 6.5 ft hgs). 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 pg/L) and total SVOC TICs (510 pg/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
SCREENl 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) wiU 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 horings 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 cubie 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 pg/L), 2-methylnaphthalene (41 pg/L) and total SVOC TICs (724 pg/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
SCREENl 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) wiU 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 heen evaluated; the actual
locations may be adjusted from those shown on Figure 10 hased on these data. The new wells will be
developed and sampled using low-flow methods. The groundwater samples will he 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
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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 pg/L) and
total VOC TlCs (981 pg/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 weUs and permanent monitoring wells will be
installed around the former UST 884 tank location (Figure 11). Field screening Geoprobe borings
SCREENl 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 he 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) wiU 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 weUs wiU 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 wiU 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. UST906A

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 pg/L) and total SVOC TlCs (present at 2,719 pg/L). The groundwater sample further
downgradient at PAR-68-TMW-02 exceeded the GWQC for 1,2,4-trimethylbenzene (102 pg/L), 2-
methylnaphthalene (386 pg/L) and total SVOC TlCs (2,319 pg/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 weUs 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 he 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)

Page 12 of 17
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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
ofNJAC7:26E.

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 approval or comments. The technical Point of
Contact (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 additional information, please
contact me by phone at (732) 380-7064 or by email at william.r.colvinl8.civ@mail.iTiil.

Sincerely,

William R. Colvin, PMP, PG, CHMM

BRAG Environmental Coordinator

cc: Ashish Joshi, NJDEP (e-mail and 2 hard copies)
William Colvin, BEC (e-mail and 1 hard copy)
Joseph Pearson, Calibre (e-mail)
James Moore. USAGE (e-mail)

Jim Kelly, USAGE (e-mail)
Cris Grill, Parsons (e-mail)
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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

08 February 2017

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

Subject: Request for No Further Action at Multiple Parcel 79 Storage Tanks Site
Investigation Report Addendum
Fort Monmouth, Oceanport, New Jersey
PIG000000032

Attachments:

A. Figure 1: Layout of Parcel 79
Figure 2; Parcel 79 Area 75 Sample Locations
Figure 3: Groimdwater 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

B. Table 1: Validated Laboratory Data Results for Groundwater, Parcel 79
Table 2: Validated Laboratory Data Results for Soil, Parcel 79

C. Field Notes

D. Boring Logs
E. Analytical Data

Previous Correspondence (not attached):
1. Army letter to NJDEP dated 22 April 2015, Subject: Underground Storage Tanks

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

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

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

4. NJDEP letter to Army dated 30 March 2016, Subject: Response to NJDEP's
August 25, 2015 Comments on the April 2015 Underground Storage Tanks within
ECP Parcel 79 and Work Plan Addendum for Former Storage Tank Sites, Fort
Monmouth, Oceanport, Monmouth County.
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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 former Ahoveground 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 (EC?) Parcel 79 (Figure 1 of Attachment A). These USTs
were umegulated heating oil tanks (UHOTs) that were identified as requiring additional sampling
of groimdwater. The Area 75 ASTs and USTs 202A, 202D, and 490 were also identified as
requiring additional soil sampling, as described in the 10 February 2016 Parcel 79 Work Plan
Addendum (Correspondence 3) and in the following subsection 1.0, 2.0, and 3.0.

One temporary 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 determine if a fuel oil release had
impacted groimdwater. For the Area 75 ASTs, a temporary well was installed immediately
downgradient of each former tank. Three temporary wells were installed at UST 490 to delineate
the extent of groimdwater contamination. Groundwater samples were also collected from three
permanent monitor wells (202MW01 at UST 202A, M16MW01 at202D, and 490MW01 at UST
490). Field sampling for temporary wells was completed on 3, 4, and 5 August 2016. Field
sampling for permanent wells was completed on 25 May 2016. All groimdwater samples were
analyzed for volatile organic compounds (VOCs) and semivolatile organic compounds (SVOCs)
plus tentatively identified compounds (TICs), m 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 current concentrations and vertical 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, 2010^).

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

' NJDEP, 2010. Protocol for Addressing Extractable Petroleum Hydrocarbons. Site 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 fi-agments were encountered within several
Parcel 79 soil borings; please see Attachment D. Therefore, the PAH groundwater exceedances
at Parcel 79 temporary 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 characterized by the specific PAHs naphthalene and 2-methyhiaphthalene in
groundwater. Therefore, temporary monitor wells with PAH exceedances that were not
characteristic of firel oil (i.e., without signature exceedances of naphthalene and 2-
methyhiaphthalene) 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 ALS Environmental; analytical data packages are provided in
Attachment E.

1.0 AREA 75 ABOVE-GROUND STORAGE TANKS

AST-1 and AST-2 were bulk above-ground fuel oil tanks that were removed in 1995 as described
in Attachment E of Correspondence 1. Four soil borings were sampled in response to NJDEP
comments on the 10 February 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 encoimtered 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 fi-om 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 temporary well PAR-79-A75-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 Attachments C and D. As shown on Table 2
of Attachment B, there were seven PAH exceedances of the GWQC (benzo[a]anthracene,
benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene,
and indeno[l,2,3-cd]pyrene) in the primary sample and four exceedances (benzo[a]anthracene,
benzo[a]pyrene, benzo[b]fluoranthene, and indeno[l,2,3-cd]pyrene) in the duphcate sample at
PAR-79-A75-TMW01. 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 PAH exceedances are attributable to entrainment of soil resulting in sample
turbidity associated with the installation of the temporary wells. None of the grormdwater samples
collected in May 2016 from permanent monitor wells associated with Parcel 79 had any PAH
exceedances. Another nearby permanent well within Parcel 79 (430MW01) had no PAHs detected
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in samples collected in 1995. There were no exceedances of the GWQC indicative 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 Correspondence 1. Temporary well PAR-79-142-TMW-01 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, chrysene, dibenz[a,h]anthracene, and indeno[l,2,3-cd]pyrene). As
previously discussed, the PAH exceedances in this temporary 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-methyhiaphthalene)

UST 437

UST 437 was a residential fiiel oil tank that was removed in 2010 as described in Attachment Q
of Correspondence 1. Temporary 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 1. Temporary well PAR-79-MP-TMW-Ol 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 (0.23 pg/1) and benzo(a)pyrene (0.13 pg/1) slightly exceeded the GWQC (0.1
pg/1) neither of which are indicative of fiiel oil. As previously discussed, the PAH exceedances
are attributable to entrainment of soil resulting in sample turbidity associated with the installation
of the temporary well. There were no exceedances 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 Attachment A). Groundwater was encoimtered at
approximately 8 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B,
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benzo(a)anthracene (0.34 H-g/l), benzo(a)pyrene (0.29 pg/1), and benzo(b)fluoranthene (0.31 pg/1)
slightly exceeded the GWQC (0.1, 0.1, and 0.2 pg/l, respectively). As previously discussed, the
PAH exceedances are attributable to entrainment of soil resulting in sample turbidity associated
with the installation of the temporary well. There were no exceedances of the GWQC indicative
of fuel oil (i.e., naphthalene or 2-methylnaphthalene).

UST 444

UST 444 was a residential fuel oil tank that was removed in 2010 as described in Attachment V

of Correspondence 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 three 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).

UST 445

UST 445 was a residential fuel oil tank that was removed in 2010 as described in Attachment U

of Correspondence 1. Temporary 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 oil tank that was removed in 2010 as described in Attachment W

of Correspondence 1. Temporary well PAR-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 no 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 soil sample for a test trench was
excavated in May 2010. 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. Temporary 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 pg/1), benzo(a)pjT:ene (0.13 pg/1), and
benzo(b)fluoranthene (0.22 jxg/l) 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 tiirbidity associated with the mstallation of the temporary well. There were no exceedances
of the GWQC indicative of fuel oil (i.e., naphthalene or 2-methylnaphthalene).

UST 450

UST 450 was a residential fiiel oil tank that was removed in 2010 as described in Attachment Y

of Correspondence 1. Temporary well PAR-79-MP-TMW-05 was installed, sampled, and
subsequently abandoned (Figure 3 of Attachment A). Groundwater was encoimtered 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 451

UST 451 was a residential fuel oil tank that was removed in 2010 as described in Attachment Z of

Correspondence 1. Temporary well PAR-79-MP-TMW-09 was installed, sampled, and
subsequently abandoned (Figure 3 of Attachment A). Groimdwater was encoimtered at
approximately 4 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B,
benzo(a)anthracene (0.18 pg/1) slightly exceeded the GWQC (0.1 pg/1) in this groundwater
sample. 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 exceedances of the GWQC indicative of fuel oil (i.e., naphthalene or 2-methyhiaphthalene).

3.0 USTS 202A AND 202D

USTs 202A and 202D were residential fuel oil tanks that were removed in 2001 as descrihed in

Attachment J of Correspondence 1. Three soil borings (see Figure 5 of Attachment A) were
sampled in response to NJDEP comments on the 10 February 2016 Work Plan Addendum
(Correspondence 4). Soil samples were analyzed for EPH; additional contingency SVOC analyses
for naphthalene and 2-methyhiaphthalene was not required (NJDEP, 2010). 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-01 was installed, 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 M16MW02 were previously
installed at this site, and were also sampled (Figure 5 of Attachment A). Well 202MW01 was
installed near the former location of UST 202D in August 2011 but apparently was never
previously sampled. Well M16MW02 was constructed in March 2011 and is located downgradient
of USTs 202A and 202D.

As shown on Table 2 of Attachment B, there was one slight PAH exceedance (benzo[a]anthracene
at 0.19 pg/1) of the GWQC (0.1 pg/l) 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-methylnaphlhalene).

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 soil 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
threshold 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 pg/kg
in this sample exceeded the NJDEP IGW screening level of 8,000 pg/kg, but did not exceed the
RDCSRS. Additional Synthetic Precipitation Leachate Procedure (SPLP) analysis of this soil
sample was not performed, as prescribed in NJDEP (2010).

Three temporary wells (PAR-79-490-TMW-01, 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-TMW01 (benzo[a]anthracene) and PAR-79-490-TMW02
(benzo[a]anthracene and ben2o[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 exceedances of the GWQC indicative of fuel oil (i.e.,
naphthalene or 2-methylnaphthalene). There were no exceedances of the GWQC in the three
groundwater samples collected from permanent well 490MW01. However, there were GWQC
exceedances for 2-methynaphthalene and the sum of SVOC TICs in the groundwater sample from
PAR-79-490-TMW03, which was located downgradient of the former UST 490.

5.0 SUMMARY

No Further Action determinations 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
for USTs 142 B, 437,440,441,445,448,449,450, and 451.Additional work would be needed for
NFA determinations to be made at USTs 490 and 444. The technical Point of Contact (POC) for
this matter is Kent Friesen at (732) 383-7201 or keni.li icscn:« parsons.coin. Should you have any
questions or require additional information, please contact me by phone at (732) 380-7064 or
williain.r.colvinl 8.civ(t/mail.mil.
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Sincerely,

William R. Colvin, PMP, CHMM, PG
BRAC Environmental Coordinator

go: Linda Range, NJDEP (3 hard copies)
Delight Balducci, HQDA ACSIM (CD)
Joseph Pearson, Calibre (CD)
James Moore, USACE (CD)
Jim Kelly, US ACE (CD)
Cris Grill, Parsons (CD)
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B4. The Army has determined no further evaluation (i.e., no sampling) is to be performed if
there is no indication of an existing UST, or evidence of a discharge. Although this conclusion
is acknowledged, the Department's previous comments remain in effect.

Building 202

Sampling as proposed is approved. To clarify, however, it is assumed elevated levels of ground
water contamination remain at UST 202D, and proposed sample located downgradient is for
delineation purposes.

It is agreed, based upon information contained in Attachments K and L of the April 2015
submittal, no additional action is necessary for USTs 2028 and 202C.

UST 490

Previous correspondence referenced levels of TPH previously found up to 8762 ppm, at least to
6.5' and perhaps deeper, above the residual product/free product limit of 8,000 mg for No 2 fuel,
as well as 2- methylnaphthalene above standard in the soil and ground water. Although the
proposed soil and ground water sample locations are approved, a vertical soil delineation sample
is also necessary in the area of the original exceedance (which may also assess current
conditions).

Please contact this office if you have any questions.

Sincerely,

Linda S. Range

C: Joe Pearson, Calibre
James Moore, USAGE

Rick Harrison, FMERA

Joe Fallon, FMERA

Frank Barricelli, RAB



DEPARTMENT OF THE ARMY

OFFICE OF ASSISTANT CHIEF OF STAFF FOR INSTALLATION MANAGEMENT

U.S. ARMY FORT MONMOUTH

P.O. 148

OCEANPORT, NEW JERSEY 07757

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 Pininp

Al. . COMMENT: Area 75 — Aboveground Storage Tanks: Two 210,000 gallon aboveground
storage tanks, utilizedfrom the 1940s through the 1980s, were removed in May of1995. 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 ofAST 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
collectedfor AST B, 5 exceeded the trigger for additional analyses on 25% of those exceeding 1000
ppm (VOs+ 10 at the time ofsampling, 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?

Al. 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 fi-om both former AST locations (AST-1 arid AST-2 as
described in the attached Parce/ 79 Work Plan Addenduiny will be re-siainpled tb characterize the
current concentration of TPH constituents in Ibis area md, if riece;ssary,: tbe rieed for ariy contingency
arialyses in soil. Soil samples from 4 boring locations wbhin; the yicmity of the former ASTsj and
groundwater samples from; two of these four locatioris, will be collected as described in the attacbed:
Parcel 79 Work Plan Addendum: •

A2:;: COMMENT: rirea 74 -Associated,Piping: As per Enclosure 4. ofAttachment E, the
underground piping was previously NFAed..

' 'A2:- ■ RESPONSE: Agreed.:: • ; ̂

B. ■ : Underground Storage Tanks

Bl. COMMENT: In addition to those USTs previously granied.
agreed ho further aetiori is necessary for the following #2 ̂elUSTS:

UST 29-1 — iOOO gallon Steel :.
UST.142A-1:000.gallon steel;. C' 93-3714 .
UST 401-26 1000 gallon steel
USt 416-32-1000 gallon steel
UST 4303^45 - 550 gallon tarikf G93 f987

*note —page 1; Section 1:1 and scrap.receipt each indicate UST was steel; Ait

UST 443-49 -1080 gallon steel
UST 474 —1000 gallon Steel \

B

Bl. . RESPONSE: Agreed. . File pbptograpbs of UST 4.3.0B,-45 corifimi tba,t:it was a steel tank.

designation of NFA,. it IS

states fiberglass

B2. ; COMMENT; Although , the. 2008 Site. Investigation previously performed did include ground
water sarnplmg, a review of the sampling:points did hot indicate they were placed within distances.:
sufficient to allow for adequate evaluation of the USTs referericed. 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. diminaiion df 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, (Attachments) .
UST 444 (Attachment U)
UST448 (Attachment :W); please specif'

regulatibnS/guiddnce ■
UST 449 (Attachment X)
UST 450 (Attachment Y)
UST 451 (Attachment Z)y

ifwellP79U2

B2. : RESPONSE:: Additiorial groundwater samplirig
impacts to grpuridwater frpm each of the UST sites listed

Page 2 of 6

is sufficiently proximate to comply .with

is proposed to assess the potential for
above, as described m the attached
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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 ofa 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

Page 3 of 6

I

I



Linda S.Rmgej NJDEP
Response to Comments
Underground Stprage Tanks Within ECP Parcel
February 10,2016 .
Page 4 of 6

79

down^adient of UST 4.45 to assess the potential for impact to groimdwatef, as described in the
attached Parcel 79 Work Plan Addendum.

Althou^ Building 433 was not specifically meiitioned in the aboye comment, the Aimy has no
record or geophysical evidence of an UST at foriner Building 433, and therefore the Army is liOt
prdposihg additional assessment work at the Building 433 location.:

B4. COMMENT: Virile not indicated as present on the 1956 Fuel Storage rnapi nor found during
geophysical survey activities, , the 2014 ECP. tlHOT Report indicates a potential for the presence Of
an UST at several additional location^ Although no tank was fpund, insufficient infornyation
(sampling) has been submitted to allow for comment as to the presence or absence of a discharge for
the folio-wing: :

:. UST/Bldg, No: 170. (Attachment If
liST/Bldg: No. 171 (Attachment I)
UST/Bldg/No. 4{)S . ..
.UST/Bldg.Nd.436:

,  , ■ • UST/Bldg. No: 468 ■ ; ; '

; B4,;: RJESPONSEr Cpminent acknowledged. As discussed in fhe AT^fA lQlS Underground
Storage.Tariks 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 geophyisical survey techniques,
historical nl^ps and fnetal detectors to locate USTs. Siiice there . were- no indications of USlTs at these
sites, the Army is not proposing, additional assessment work at the above locations. If the Ariny has
creditable evidence of a pqitential release,: then: we will evaluate these locatiohs to achieve: regulatory

; acceptance and site/p^cel closure. Hpweyer, in absence of any new evidence, we believe that the
Army has done an adequate level of due diligence. . .

G. Attachments J.. K i& L USTs at Former Building: 202

Cl..: . COMMENT: Four USfs .-were noted as present, and removed (although the. ECP. '. UHOT
report indicates High potentialfor the continued presence of two USTs), at the former building, the
specific locations of which two (lOlA . & .202B), were not indicated.. Although apparently no
discharge, was' associated with USTs 202B or 202C (the fubmiftal implies no soils were removed at
either USTpridr to the. sanipling which indicated non-detect TPH levels), discharges -were associated
with both USTs 202A and 202D.

; The affected soils at UST 202A were removed to 5i,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:.//w-ww:nj.gd-y/dep/srp/guidance/rs/fiphc) as the residual pYoduct/free
prqductlimit. As such, if is possible former UST 262A. could have contributed io the levels ofground
water contamination noted at UST 202D: An NFA at this, time iSi therefore, not appropridie.:

As indicated iri the subrhittal, ground, water was found to contain benzene at low levels, 2-
rnethylnaphthalene, and BN TlCs.in a sampling event performed in. June of 2011 at UST 2()2D:.. An
NFA of the soils, as requeued, is not appropriate at this time. Insufficient information is laiown
relative to the ground water contamination in the area, including the current extent or levels of
contamination.

Page 4 of 6.



Linda S. Range, NJDEP
Response to Comments
Underground Storage Tanks Within ECP Parcel 79
February 10,2016
Page 5 of 6

Cl. RESPONSE: Additional soil and groundwater sampling is proposed at former USTs 202A
and 202D to assess the potential for impacts to groimdwater, as described in the attached Parcel 79
Work Plan Addendum. This will include sampling Jhom existing well 202MW01, which was
installed in August 2011 but apparently not yet sampled. Soil samples iBrom 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

Dl. COMMENT: Although a Site Assessment Compliance Statement and Standard Reporting Form
for tank removal are reported in Attachment CC as submitted to the DBF in 1991, as indicated in the
suhmittal, 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.

Dl. 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
existmg monitor well, will be collected as described in the attached Parcel 79 Work Plan Addendum.

Page 5 of 6
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We look forward to your review of lliese responses and approval or additional coniinettts. The
technical Point of Contact (POC) for this matter is Kent Friesen at (732) 383-7201 or by email at
kenl.lriesen@parsons.com, Should you have any questions or require additional infonnation, please
contact me by phone at (732) 380-7064 or by email at williani.r.colvinl8.civ@mail,mil.

Sincerely,

I

William R. Colvin, PMP, PG, CHMM
T3RAC Environmental Coordinator

Attachment;

Parcel 79 Work Plan Addendum for Former Storage Tank Sites

cc: Delight Balducci, HQDA ACSIM (e-mail)
Joseph Pear.son, Calibre (e-mail)
James Moore, USACE (e-mail)
Jim Kelly, USACE (e-mail)
Cris Grill, Parsons (e-mail)

Page 6 of 6



Fort Monrnouth

Parcel 79 Work Plan Addendum ; . .

Fort Monrnouth

Oceanport and Monrnouth County, New Jersey

'  Parcel 79 Work Plan Addendum for Former Storage Tank Sites ■.
:  Date: February 2016 ; ;

1.0;. - PURPOSE. . •
f he piirpose of tins Parcel; 7 9 W o r k Plan is to outline thb site-specific Scope of Work (SOW) for
the investigation.of former underground storage tank- (tiST) and above-ground storage
tanks (AST) sites within Parcel 79 at Fort Mohinduth. In general, the scope consists of
supplemental soil and:^oundwater 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
(NJpEP) in their comment letter dated August 25,2015. The field actiyities 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 bpring intervals for .

chemical analysis of petroleum constituents.
;  • Installation of temporary monitor wells within, approximately 16 Geoprobe borings, and eollection

of "grab" groundwater samples for cheinical analysis of petroleum, constituents. ■ /
,  • Re-development and: sampling of 3; existing monitor wells for. chemical analysis: of petroleum

.  • ; eohstituents. ■

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, uiidei
safety :gqidelines, in; the Accident Prevention Plan (APP) including the
(SHASP), which is included as Appendix A of the APP. . ;

r

FIELD PROCEDURES The detailed field procedures to be used for thi
sampling plan are described in the Mafch.2013 Final Sampling and Analysis

e

standi and comply with the
Site Health and Safety Plan

 activities; described in this
Plan (SAP).

3.0 SITE BACKGROUND

Parcel 79 is located within the eastern portion of the Main Post at Fort Monmouth, just east of Gceahport
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 aiid entitled Underground Storage Tanks Within
EGP Parcel 79, Fort Monmouth; New Jersey. The NJDEP responded in their letter, dated August 25,
2015 approving No Further Action (NI<A) 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

Page 1 of4



Fort Monmouth

Parcel 79 Work Plan Addendum

groundwater assessment included the potential for soil contamination extending to within 2 fit 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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Fort Monhiouth

Parcel 79 Work Plan Addendum

4.2: Multiple Parcel 79 Underground Storage Tanks

NJDEP; noted that ̂ dundwater assessment :wais: not performed for USTs 437, 440, 441, 444, 445,. .448,
. 449 (where no. tank was' found), 450, :ahd 451 (Figure 4), .and for UiST 142B. (Figure 5). . Thefefore,
additional sampliiig of grouhdwater is.proposed from immediately dowigradieht of each of these former

tank location^ A. Geoprobe® boring: will be completed to approximately 4 feet below the Water table;
■ Groundwatef from thiese locations will be sampled using temp.ofary wells .within the :Geoprdbe borings,
and. then the; borings will te. abandoned. Each grovmdwater sample Will be ■ analyzed, for ;VOCs. and

:syQCs:plus.TlCs.'. '

4.3 USTs 202A and 202D

NJDEP noted that grprindwater assessihent was not performed for USTs ,202A ahd;202D. : Therefpre,
additional sapling of groiindwater is proposed firomi the. vicinity, of. each; former tank iocatidri; . Soil

sampling will also be performed because NJDEP conunented that soil contaminatioh encountered at UST
202A could have contributed to. iihpacts to ̂ oundwateri

Additional Geoprobe soil sampling is proposed for three locations as shown on Figure 6. Each Geoprobe
boring will be .cprnpleted tp :at :least, 4 feet:belpw the water: table to assess current concentratioris and

vertical extent of EPH. :Three soil :saihples will be collected froih each boring. Samples Will be collected
from approximately 3,0-3.5 ft bgs (or another interval; representative of .cleari overburden),, from a deeper
6-inch interval that is belpwany:field pyidence of cprit^inatioh to delineate vertical extent, and from the
most cOntaniinated intermediate iriterval encountered (between 3:.()-3.5 ft bgs arid the deeper: vertical

extent, sarriple). based on. field', evideflce .(visual, olfactory', PiD. screening); Each soil satnple; -will be
analyzed for EPH,; -wdth additional ;con1ingency SVOC analysis for naphthalene and 2-niethylnaphthalene
in the event that EPH ;concentrations exceed 1,00.0: mg/kg. . .

Grpuridwater from; prie downgradierit bprinig locatipii will be sarhpled using a
Geoprobe. boring, arid then the boring will be abandonedi ! This grdundwater Si
VbCs and SVOCs phis TICs.

temporary. Well Within the
arnple will tie analyzed for

Existing monitor : Well 202MW01 was ieoristructed by the Amy at this: site; in 2011 to inonitpr

grouiidwater cpntamination: from the UST :202D rite, but was; never sampled. Well 202MW01 and
downgradient welTM16MW02 will be rcTdeveloped and sampled using the NJDEp low-flow purge and
srinple m.ethod, ;ahd anriyzed for ybCs arid SVOCs plus TICs. . ;

NJDEP: noted that grpiindWater assessment was not ;perfprmed for UST 490,. arid that; TPH in soil
exceeded the residential standard.: Therefore, additional sarripling: of soil, arid grouiidwater is proposed at
this forrrier tank location.

4.4 UST 490

Additional Geoprobe soil arid groundWatef siarripling is' proposed for, three Ibcatioris as shown ori Figure
1: The :purpose of the two Geoprobe locatipris north of. Building 490 is to supplement the existing soil
and groundwater analyses .for delineation; of .TpH contarnination in excess of. soil and groundwater
coiriparison criteria towards the east and north. The purpose of the third Geoprobe Ipcationi south of

Building 49Q is for delirieation pf petroleum eontamiriatipn in the dOWngraciient direction (south).. Each
Geoprobe boring will be completed.to at least 4 feet.below the water table to assess cuifent concentrations
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Parcel 79 Work Plan Addendum

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

1  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.

t
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TABLE 1

SAMPLING SUMMARY FOR PARCEL 79 WORK PLAN ADDENDUM

FORT MONMOUTH, NEW JERSEY

Parcel Location

Field Meter

Readings

VOCs +

TICs by

Method

8260C

SVOCs + TICs

by Method

8270D "

Non-

Fractionated

EpH^

Soil

79

Area 75 ASTs (Figure 3) - 4 soil borings, 3

samples each (assume I sample in each boring

requires contingency SVOC analysis) ̂ 4 0 4 12

79

USis 2U2A and 202U (figure 6) - 3 soil

borings, 3 samples each (assume 1 sample in

each boring requires contingency SVOC

analysis) ̂  , 4 0 3 9

79

UST 490 - 3 soil borings, 3 samples each

(assume 1 sample in each boring requires

contingency SVOC analysis) ̂ 3 0 3 9

Groundwater

79

Area 75 ASTs - 2 groundwater samples

(Figure 3) 2 2 2 0

79

USTs 437, 440, 441, 444,445, 448, 449, 450,

and 451 (Figure 4) - 1 groundwater sample
each 9 9 9 0

79 UST 142B (Figure 5) - 1 groundwater sample j
1  I 0

79

USTs 202A and 202D (Figure 6) - 3

groundwater samples 3 3 3 0

UST 490 - 4 groundwater samples

QA/QC samples (see SAP for additional details) ̂

Field Duplicates (5% Sampling Frequency per media)

Matrix Spike (5% Sampling Frequency per media)

Matrix Spike Duplicate (5% Sampling Frequency per media) NA 1 2 2

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

QA Split (5% per media) NA 1 2 2

Equipment Blank (5% Sampling Frequency per media) NA 1 2 2

TOTAL NA 25 39 40

Notes:

NA = not applicable.

TBD = to be determined.

" Field meter readings include, in soil samples: photoionization detector (PID) readings along entire soil column; and in groundwater: PID h
pH, temperature, electrical conductivity, dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity.

VOCs = volatile organic compounds; TICs = tentatively identified compounds.

SVOCs = semivolatile organic compounds; TICs = tentatively identified compounds.

^ EPH = extractable petroleum hydrocarbons.
^  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
® QA/QC = quality assurance/quality control; SAP = Sampling and Analysis Plan.
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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..

Please contact this ofBce if you have any questions.

Sincerdy,

fUi' "V
Linda S. Range

C: Joe Pearson, Calibre
Rich Harrison, FMERA
Joe Fallon, FMERA

James Moore, USACE

Frank Barricelli, RAB



DEPARTMENT OF THE ARMY

OFFICE OF ASSISTANT CHIEF OF STAFF FOR INSTALLATION MANAGEMENT

U.S. ARMY FORT MONMOUTH

P.O. 148

OCEANPORT, NEW JERSEY 07757

April 22, 2015

Ms. Linda Range
New Jersey Department of Environmental Protection
Case Manager
Bureau of Southem Field Operations
401 East State Street, S**" Floor
PC Box 407

Trenton, NJ 08625

Re: Underground Storage Tanks within Parcel 79
Fort Monmouth, NJ

Attachments:

A. Correspondence
B. Summary Table of Parcel 79 Undergroimd Storage Tanks
C. Site Layout Drawings of Parcel 79 (Recent and Historical)
D. No Further Action Letters from NJDEP

E. Areas 74 and 75 ASTs File Review and Analyses
F. UST 29 File Review

G. UST 142A Report
H. UST 142B Report
I. Bldgs. 168,169, 170 and 171 File Review
J. UST 202A File Review

K. UST 202B File Review

L. USTs 202C and 202D File Reviews and Report
M. UST 401 Report
N. UST 416 Report
O. UST 430B Report
P. UST 435 Notes

Q. UST 437 File Review and Analyses
R. UST 440 File Review and Analyses
S. UST 441 File Review and Analyses
T. UST 443 Report
U. UST 444 File Review and Analyses
V. UST 445 File Review and Analyses
W. UST 448 File Review and Analyses
X. UST 449 File Review and Analyses
Y. UST 450 File Review and Analyses
Z. UST 451 File Review and Analyses
AA. Bldg. 456 Analyses
BB. UST 474 File Review and Analyses
CC. UST 490 File Review, Report and Analyses
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Dp. : Geophysical Sijrvey Report

Previous Gorrespondence (provided in Attachment A):
1. NJpEP letter tp.the Army dated July 10,2012, re:; March 2012 Army ,

Response to NJDEP Correspondence Letter Dated October 28, 2008.'
2. Ariiiy letter to NJDEP dated Jaiiuary 31, 20l3j re: NJDEP's Resporise to
;  Army Correspondence (Dated March 16, 2012).
3. NJpEPietter to the Anny :dated iyiay30,:2013, re: Army 's January 31, 2013-

Correspondence - Miscellaneous USTs.

Dear Ms: Range:

The U.S. Army Fort Mbnmouth (FTMM) has reviewed existing file informatiori for underground
storage tank (tJST) sites at Fort Moiuhouth within Envhoninental Conditiori of Property (ECP) :
PareelVO. One purpose of this review was to provide a corriprehehsive response to NJDEP's.: '
iprevrou$ eorninentS bri Parcel 79 (Correspondence 1); these responses (Attaehment A) : -

' supplernent, the irifo^atioh previously pro\dded in Correspondence (2) arid (3). In addition, this:
submittai proyides comprehensive docurnentation of the location: and closure status of all USTs

: identified withiri this parcel, whichweheheve will be useM for the futUre Phase II property :
■ transfer!-

Responses to NJDEP's comments cohceniing Parcel 79 in Correspondence (1) are provided in.
Attachment A, bs well as the previous correspondence concerningTarcel, 79 (CorTesponderice 1
through 3). The majority of the removed and potential USTs were used :for resideritial heating
oil, or were less thim 2000 gallons insize and used to sfofe heating ofl for npriresidential
buildings, and are. therefore corisidefed Uiirei^lated heating oil tanks (UHOTs).: A .sumniary
table of UHOTs identified Witlun Parcel 79 is provided -as Attachment B, and the locations of

! these UHOTs within Parcel 79 .are presented in: Attachment C. All hut one. of the UHOTs Jhat ■ :
have been positively identified within P^cel .79 have been removed; the exception is. UST 446,

; which was left in place as described further below. Additional ."potential'' UHOTs. associated :
with fprtner barracks (as S;h6wii on historical drawings; see Attachment C) are also described in .
this siirtmiary that.have not! beeii located.; The table of UHOTs in Attachrneht B describes which
UHOTs. were identified by each ofthe relevant sources of hifqimaitjoii, incltidingthe Addendum
ECP UHOT Report (Parsons, 2014)^ the 1956 fuel storage tanks map (presented in Attachinerit
G; alsp previously provided as Appendix 0 of the 2007 ECP.Repprt, and within Appendix G of :
the ECP Site Iiivestigatipn Reporth and NJDEP's July lO, 20I;2: letter (Cprrespondence 1), ! ;

Multiple UHOTs within Parcel 79 have been: identified that were' previously approved for No
Further Action. ̂FA): by NJDEP; doGumentatiOn of this ajpprOval is provided in Attachment D,::
and referenced.below fpr specific UHOTSi In these caseSj there; is geireraUy a supporting

! inyestigation report that was previously stibnulted tp .NJDEP and that describes the basis for. :
closure. For the sake of brevity, we haye not included these reports for UHOTs where NFA: has
already been apprpved. 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 pro;cedures) tp indicate the Anny determined that np further sanipling pr reinedial actions
were:warranted for a specific UST site. "Case Open'' indicates the Arthy deterrnined 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
Bums 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 WaterTank, 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 northeastem
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

UST 29 File Review summary and analyses is presented in Attachment F.

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.

7-2 NFA was af^troved by 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 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 fotmd

r

NFA igii approved by KIDEP on 5/30^13 (A|lacbpQfl|t1
' 419 NFA Was approved by KJDEP on 8/29,^000 (Anscfament

ySif 413 NFA was proved by NJDEP on 8/29/2000 (AttachrocaM D)
laimPosdbvKyDEPopaflS^^ lAftocbMnt 0

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 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.

■^IST 426 NFA was approved by NJDEP on 1 /10/2C03 (AttachiniHFB)j
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)i
UST 429 NFA was approved by NJDEP on 10/23/2000 (Attachment D)j
UST 430A NFA was approved by NJDEP on 7/10/1998 (Attachment D).
UST 430B investigation report is presented in Attachment O.
|iST49QC NFA was approved by NJDEP on 2/24/2000 (Attachment D'f.
Bldg. 433 is a demolished building where there were no geophysical survey indications
of an underground storage tank found.

NFA3»iiii|^ by NJD£^ on
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 «in 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. 43 8 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.

NFA was approved by FflBBP on S/2#3IIIWB|tfacTttff||S(jff^
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 fiiel 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 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 ̂ d Analyses is presented in Attachment Z.
vVST 4^ NFA was ̂i||^ved ^MtaclKBenl d
'  NFA w«
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 foimd. 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 undergroimd 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 imderground 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.
ISEU^NFA was SQ^ved bxliSflttil J ̂ HHH^KaGtgxtntt Jli
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.Lust 491 NFA was approved btitopEP on 1/10/2003 (Attachment
iiSX492 NFA was approved 'on 8/29/2000 lAttachment D1

Many of the Parcel 79 UHOTs were steel fuel oil tanks associated with former barracks that have
been demolished. Geophysical svirveys 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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investigaitioh (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 eriteria. An

. oily sheen on grbundwater was pbseryed within the tank excaVatibhs at tJSTs 441, :444j and 448
during 2010 removal activities; soil reniediation was completed at each of these sites, which:
eliminated the source of the oily sheen. At UST 202P, benzene (1.61 pg/L) and 2-
niethylnaphthalene (233 pg/L) were present in groundwater at concenh-ations that exceeded the : •
iSTJDEP mterim Groimd Water Quality Gtiteiia (l and 30 pg/L, reispectively). :AttJST 490,2:-
methylnaphthalene was present in gi'oundwater at concentrations up to 115 pg/L, which:
exceeded; the NJDEP interim Chound Water Quality Giiteriaof 30 p^. In summary, the results
of previous investigations dpnbt indicate the presence of widespread groundwater contaminatibn
at Parcel 79, althou^ twp localized m'eas With exceedance of NTOEP Ground Water Quality :
Criteria have been identified at NSTs 202D and 490.

This iiifprmatibn supports the cbnclusibn that liST contahiinalion issties identified ywthin Parcel
79 have been adequately addressed by previous: environmental activities. Numerous'UHOT sites
were identified: within this Pareel and were addressed under the FTMM tank reinpval anid
assessment program Over: the piast approximately 20 yeaiis. Three unresolved issues reriaain:

• One fiiel Oil UHOT was partially uncovered and then left in place at forther Bldg. 446
■  : due :tp structural cohceiiis with the overlying Bldg. 451 foundation.

: • Grbundwater at UST 2d2D exceeded the NJllEP Ground Water Quality Criteria;for
.  benzene and 2-methyhiaphthalene.: ;..
•  Groundwater at UST 490 exceeded the NJDEP Ground Water Quality Criteria for 2-

methylnaphthalene.

In sumrhary, we submit that the Army has provided: adequate due diligence with regards to the
enyironmental condition of this Parcel, and we request that NJD^ approve No Furiher Action
for Parcel 79, with the exception of the UHOT remaining at Bldg. 446, and groimdwata'at UST
2P2P ahd UST 496. Should you have any questions Or require additional infoimatibhj please
contact me at (732) 380-7064 or by email; at wanda.S. greeh2.civ@mail.niii.; :

Sincerely,:

Wanda Green
; BRAC Environmental Cobrdinator:

cc: Delight BalduccijHQDA ACSIM
Joseph Pearson, Calibre
James Moore, US Ace ;
Cris Grill, Parsons: ; ;

Page 7 Of7



ATTACHMENT CC

LIST 490 File Review and Analyses

Cdntents:

Underground Storage Tank File Review for UST 490

EnGlOsure 1 - Report: Undergrauhcf Stpro^e Jon/f C/asure

Main Post -Building 490, TillyAve.

Enclosu re 2 - Ana lyses frorn May 26, 2010 Sa nt

Enclpsure 3 - Analyses from July 21, 2010 Sa niplirig

Report,



PARSONS

UNDERGROUND STORAGE TANK FILE REVIEW

FORT MONMOUTH BRAC 05 FACILITY

OCEANPORT, NEW JERSEY

Date: March 3. 2015 Review Performed Bv: Kent Friesen. Parsons

Site \D:Bldg. 490 Registration ID: 90010-58

Recommended Status of Site: Case Closed (no change)

UST Probability (from May 2014 "Addendum 1 ECP UHOT Report"): None

Based on the file review, were there indications of a contaminant release? [X]Yes [ ] No

NJDEP Release No. or DICAR (If applicable): None

Did NJDEP approve No Further Action (NFA) for this site? [ ] Yes (X) No [ ] Not Applicable

Tank Description; [ X ] Steel [ ) Fiberglass Size: 1000 eai. Contents: No. 2 Fuel Oil

[  ] Residential [X] Commercial/Industrial

Tank Removed? [X]Yes [ ] No If "ves." removal date: May 25.1990

Were closure soil samples taken? ( ] Yes (X ] No Analyses:

Comparison criteria:

Were closure soil sample results less than comparison criteria? ? ( X)Yes ( ] No

Brief Narrative

This steel No. 2 fuel oil UST was located adjacent to Building 490. The tank was removed in
1990, but closure soil samples were not collected because contamination was not observed,
which was the standard Army procedure at the time. A Site Assessment Compliance Statement
and Standard Reporting Form (SRF) for tank removal were submitted to the State in 1991, but
there is no record of NFA approval from the NJDEP.

Additional soil sampling was performed using a Geoprobe in 2005 to assess the site for
petroleum contamination, and the results were reported In Underground Storage Tank Closure
Report, Main Post ~ Building 490, Tilly Ave. (Tecom-Vlnnell Services, Inc., 2007; attached as
Enclosure 1). Three soil samples were collected from the site for total petroleum hydrocarbons
(TPH) and volatile organic compounds (VOCs) analysis, and one groundwater sample for VOCs
and semivolatile organic compounds (SVOCs). The soil results ranged from 2981 mg/kg to 8762
mg/kg for TPH, which was less than the then-current remediation standards of 10,000 mg/kg.
The VOCs ethyl benzene and xyienes were detected in soil but at concentrations well below the
current Residential Direct Contact Soil Remediation Standard (RDCSRS). The VQC benzene and
SVOCs naphthalene, 2-methyinaphthaiene, acenaphthene, dibenzofuran, fluorene, and
phenanthrene were detected in groundwater at concentrations less than the then-current
NJDEP Class II Ground Water Quality Criteria.

An additional Geoprobe soil and groundwater sampling program was conducted on May 26,
2010 at the UST 490 site; analyses are attached as Enclosure 2. The soil TPH results ranged
from ND to 5941 mg/kg; one of the six sample results exceeded the current TPH remediation
criterion of 5,100 mg/kg for TPH. The arithmetic average of all TPH soil results for this sampling
was 1350 mg/kg, which is less than the current TPH remediation criterion of 5,100 mg/kg for
TPH. The anaiytes 2-methylnaphthalene and phenanthrene were detected in soil SVOC results
but at concentrations well below the current RDCSRS. VOCs and SVOCs detected in
groundwater from one temporary well (TMP-1) included benzene, ethylbenzene, xyienes.



PARSONS

acenaphthene, acenaphthylene, anthracene, fluorene, naphthalene, and phenanthrene, which
were detected in groundwater at concentrations less than the NJDEP Class HA Ground Water
Quality Criteria. However, 2-methyinaphthaiene was detected at a concentration of 70.8 ug/L,
which exceeded the NJDEP interim Ground Water Quality Criteria of 30 ug/L.

Three temporary weils were then sampled in July 21, 2010, and analyzed for SVOCs; analyses
are attached as Enclosure 3. Detected analytes included naphthalene, 2-methylnaphthalene,
fluorene, phenanthrene, and pyrene; ail but 2-methylnapthalene were detected in
groundwater at concentrations less than the NJDEP Class HA Ground Water Quality Criteria. 2-
Methylnapthalene concentrations ranged from ND to 115 ug/L, which exceeded the NJDEP
interim Ground Water Quality Criteria of 30 ug/L.

In conclusion, the analytical results support the UST Case Status of "Case Closed" for soils.
However, there is evidence of groundwater contamination in excess of NJDEP criteria
(specifically 2-methylnaphthaiene).

Recommendations (if any): Request NFA from NJDEP

Signed:

Kent A. Friesen, Parsons
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EXECUTIVE SUMMARY

UST Closure

A single wall steel underground storage tank (UST) was closed by removal in accordanee with
the New Jersey Department of Environmental Protection QSIJDEP) guidelines on May 25, 1990.
The UST was located on the north side of Building 490 in the Main Post area of FortMonmouth.
UST No. 90010-58 was a 1,000-gallonNo. 2 heating oil tank.

Site Assessment

This site assessment was performed hy TVS personnel in accordance with the NJDEP Technical
Requirements for Site Remediation (N.J.A.C, 7:26E) and the NJDEP Field Sampling Procedures
Manual.

During the time of UST removal, no closure soil samples were collected. Soil sampling was not
required at the time. However, in order to confirm that the tank did not leak, a subsurface
investigation was conducted. On December 14, 2005, a Geoprohe was utilized to collect
samples 490-A, 490-B, 490-C and 490-D-Duplicate from a total of three (3) locations along the
tank centerline bottom. All samples were analyzed for total petroleum hydrocarbons (TPH).
Groundwater was encountered at approximately 7.5 feet below surface grade in the borings and a
sample of it was also collected.

Findings

The closure soil samples collected from the location associated with former UST No. 90010-58,
contained TPH concentrations below die NJDEP health based criterion of 10,000 milligrams per
kilogram (mg/kg) for total organic contaminants (N.J.A.C. 7:26E and revisions dated
Februarys, 1994). TPH concentrations of 8,762 mg/kg, 2,981 mg/kg, 4,523 mg/kg and 4,145
mg/kg were detected in samples 490-A, 490-B, 490-C and 490-D-Duplicate, respectively. A
groundwater sample was analyzed for volatile organics and semi-volatile organics. This sample
did not contain compounds that exceed the NJDEP Class II Ground Water Quality Criteria.

Conclusions and Recommendations

Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP
health based criterion of 10,000 mg/kg for total organic contaminants are not present in the
location of the former UST. Based on the closure groundwater sample ttiere is no volatile
organic or semi volatile organic contamination in the location of the former UST.

No Farther Action is proposed in regard to the closure and site assessment of UST No. 90010-
58 at Building 490.

IV



1,0 UNDERGROUND STORAGE TANK CLOSURE SOIL SAMPLING

ACTIVITIES

1.1 OVERVIEW

One underground storage tank (UST), New Jersey Department of Environmental Protection
(NJDEP) Registration No. 90010-58, was closed at Building 490 of the Main Post at the U.S.
Army Garrison, Fort Monmouth, New Jersey. Refer to site location map on Figure 1. This
report presents the results of soil and groundwater sampling analysis to confirm diat the tank did
not leak. The UST was a 1,000-gallon, single-wall steel tank containing No. 2 heating oil for
residential use.

The closme and removal of the UST was conducted on May 25, 1990.

This UST Closure Report has been prepared by TVS to assist the U.S. Army Garrison DPW in
complying with die NJDEP - Underground Storage Tanks regulations. The applicable NJDEP
regulations at the date of closure were the Closure of Underground Storage Tank Systems
(N.J.A.C, 7:14B-9 et seq. December, 1987 and revisions dated April 20,2003).

This report was prepared using information required by the Technical Requirements for Site
Remediation (N.J.A.C. 7:26E) (Technical Requirements). Section 1 of this UST Closure Report

activities. Conclusions and recommendations, including the results of the soil sampling
investigation, are presented in Section 3 of this report.

1.2 SITE DESCRIPTION

Building 490, Tilly Ave., is located in the eastern portion (400 Area) of the Main Post of Fort
Monmouth, as shown on Figure 1. UST No. 90010-58 was located on the north side of Building
490. Historical maps were used to determine the exact location of the former tank. A site
location map is provided on Figure 2.

1.2.1 Geological/Hydrogeological Setting

The following is a description of the geological/hydrogeological setting of the 400 Area.
Included is a description of the regional geology of the area surrounding Fort Monmouth as well
as descriptions of the local geology and hydrogeology of the Main Post area.

Regional Geologv

Monmouth County lies within the New Jersey Section of the Atlantic Coastal Plain
physiographic province. The Main Post, Charles Wood and the Evans areas are located in what
may be referred to as the Outer Coastal Plain subprovincei or the Outer Lowlands.



In general. New Jersey Coastal Plain formations consist of a seaward-dipping wedge of
unconsolidated deposits of clay, silt, sand and gravel. These formations typically strike
northeast-southwest with a dip ranging fiom 10 to 60 feet per mile and were deposited on
Precambrian and lower Paleozoic rocks (Zapccza, 1989). These sediments, predominantly
derived from deltaic, shallow marine, and continental shelf environments, date from Cretaceous
through the Quaternary Periods. The mineralogy ranges from quartz to glauconite.

The formations record several major transgressive/regressive cycles and contain umts which are
generally thicks to the southeast and reflect a deeper water environment. Over 20 regional
geologic units are present within the sediments of the Coastal Plain. Regressive, upward
coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood Formations, and the
Cohansey Sand) while the transgressive deposits act as confming units (e.g., the Merchantville,
Marshalltown, and Navesink Formations). The individual thicknesses for these imits vary greatly
(i.e., from several feet to several hundred feet). The Coastal Plain deposits thicken to the
southeast from the Fall Line to greater than 6,500 feet in Cape May Coimty (Brown and
Zapecza, 1990).

Local Geology

Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and
Tinton Sands outcrop at the Main Post area. The Red Bank sand conformably overlies the
Navesink Formation and dips to the southeast at 35 feet per mile. The upper member

-to-rewsburyl or nie Ttea i^anK: sane

coarse-grained sand that contains abundant rock fragments, minor mica and glauconite
(Jablonski). The lower member (Sandy Hook) is a dark gray to black, medium-to-fme grained
sand with abundant clay, mica, and glauconite.

The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey medium to
very coarse grained feldspa&ic quartz and glauconite sand to a ̂ auconitic coarse sand. The
color varies from dark yellowish orange or light brown to moderate brown and from light olive to
grayish olive. Glauconite may constitute 60 to 80 percent of the sand firaction in the upper part of
the unit (Minard, 1969). The upper part of the Tinton is often highly oxidized and iron oxide
encrusted (Minard).

Hvdrogeologv

The water table aquifer in the Main Post area is identified as part of the "composite confining
units", or minor aquifers. The minor aquifers include the Navesink formation. Red Bank Sand,
Tinton Sand, Homerstown Sand, Vincentown Formation, Manasquan Formation, Shark River
Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.

Based on records of wells drilled in the Main Post area, water is typically encountered at depths
of 2 to 9 feet below ground surface (bgs). According to Jablonski, wells drilled in the Red Bank



and Tinton Sands may produce 2 to 25 gallons per minute (gpm). Some well owners have
reported acidic water that requires treatment to remove iron.

Due to the proximity of the Atlantic Ocean to Fort Monmouth, shallow groundwater may be
tidally influenced and may flow toward creeks and brooks as the tide goes out, and away from
creeks and brooks as the tide comes in. However, an abundance of clay lenses and sand deposits
were noted in borings installed throughout Fort Monmouth. Therefore the direction of shallow
groundwater should be determined on a case by case basis.

Shallow groundwater is locally influenced withm the Main Post area by the following fectors:

•  tidal influence (based on proximity to the Atlantic Ocean, rivers and
tributaries)

•  topography
•  nature of the fill material within the Main Post area

•  presence of clay and silt lenses in the natural overburden deposits
•  local groundwater recharge areas (e.g., streams, lakes)

Due to the fluvial nature of the overburden deposits (e.g., sand and clay lenses), shallow
groundwater flow direction is best determined on a case-by-case basis. This is consistent with
lithologies observed in borings installed within the Main Post area, which primarily consisted of
fine-to-medium grained sands, with occasional lenses or laminations of gravel silt and/or clay.

Building 490 is located approximately 800 feet north of Oceanport Creek, the nearest water body,
which flows into the Shrewsbury River. Based on the Main Post topography, the groundwater
flow in the area of the Building 490 is anticipated to be to the south.

1.3 HEALTH AND SAFETY

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



2.0 SITE INVESTIGATION ACTIVITIES

2.1 OVERVIEW

The Site Investigation was managed and carried out by U.S. Army DPW personnel. All analyses
were performed and reported by Fort Monmouth Environmental Testing Laboratory, a NJDEP-
certified testing laboratory. All sampling was performed by a NJDEP Certified Subsurface
Evaluator according to the methods described in the NJDEP Field Sampling Procedures
Manual (1992). Sampling frequency and parameters analyzed complied with the NJDEP
document Technical Requirements for Site Remediation, 7:26E-3.9 (December 17, 2002 and
revisions dated February 3,2003) which was the applicable regulation at the date of the
investigation. All records of the Site Investigation activities are maintained by the
Fort Monmouth DPW Environmental Office.

The following Parties participated in Closure and Site Assessment Activities.

•  Ft. Monmouth Directorate of Public Works-Environmental Division

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

•  Subsurface Evaluator: Frank Accorsi

Employer: TECOM-Vinnell Services, Inc. (TVS)
Phone Number: (732)532-5241
NJDEP License No.: 0010042

(TVS)NJDEP License No.: US252302

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

2.2 FIELD SCREENING/MONirORING

Field screening of the soils was performed by a NJDEP certified Subsurface Evaluator using an
OVM and visual observations to identify potentially contaminated material. During the field
investigation, potentially contaminated soils were found.



2.3 SOIL SAMPLING

On December 14,2005, closure soil samples 490-A, 490-B, 490-C and 490-D (Duplicate B)
were collected from a total of three (3) locations along the tank centerline bottom of the former
UST. Groundwater was encoimtered at approximately seven feet (7.0) below ground surface in
the borings. All soil samples were analyzed for TPH. A soil sample site location map is
provided, on Figure 2.

The site assessment was performed by TVS personnel in accordance with the NJDEP Technical
Requirements for Site Remediation and the NJDEP Field Sampling Procedures Manual. A
summary of sampling activities including parameters analyzed is provided on Table 1. The
closure soil samples were collected into laboratory prepared glassware using properly
decontaminated stainless steel trowels. After collection, the samples were immediately placed on
ice in a cooler and delivered to Fort Monmouth Environmental Testing Laboratory for analysis.

2.4 GROUNDWATER SAMPLING

On December 14,2005, sample 490-Grormdwater was collected fiom soil borehole 490-B to
assess the groundwater quality in the location of the former tank. A temporary piezometer was
installed in the borehole for sample collection. The sample was analj^ed for volatile organic
analysis (VGA) and semi-volatile organic analysis (SVGA).



3.0 CONCLUSIONS AND RECOMMENDATIONS

3.1 SOIL SAMPLING RESULTS

Closure soil samples were collected from a total of three locations on December 14,2005 to
evaluate soil conditions in the location of the former UST. All samples were analyzed for TPH.
Contingient VGA analysis was conducted on the highest TPH sample (490A). The closure soil
sample results were compared to the NJDEP health based criterion of 10,000 mg/kg for total
organic contaminants (NJ.AC. 7:26D and revisions dated February 3, 1994). A summary of the
analytical results and comparison to the NJDEP soil cleanup criteria is provided on Table 2. The
analytical data package, including associated quality control data, is provided in Appendix B.

Closure soil samples collected on December 14,2005 from UST 90010-58 contained
concentrations of TPH below the NJDEP health based criterion of 10,000 mg/kg for total organic
contaminants. TPH concentrations of 8,762 mg/kg, 2,981 mg/kg, 4,523 mg/kg and 4,145 mg/kg
were detected in samples 490-A, 490-B, 490-C and 490-D(Duplicate B), respectively. Sample
490-A was further analyzed for VGA in which ethylbenzene and total xylenes were detected at
concentmtions of 4.7 mg/kg and 3.0 mg/kg, respectively. These are below the NJDEP
Residential Direct Contact Soil Cleanup Criteria of 1,000 mg/kg and 410 mg/kg, req)ectively.

3.2 GROUNDWATER SAMPLING RESULTS

Gne groundwater sample was collected via a temporary piezometer installed in soil borehole
490-B and was analyzed for VGA and SVGA. Sample 490-Groundwater contained several
compounds, including some common laboratory contaminants, but all were below the NJDEP
Class n Ground Water Quality Criteria. Refer to Table 4 and Appendix B for complete
analytical details.

3.3 CONCLUSIONS AND RECOMMENDATIONS

The analytical results for all soil samples collected from the UST closure assessment at UST No.
90010-58 were below the NJDEP Residential Direct Contact Soil Cleanup Criteria. The
analytical results for the groundwater sample are below the NJDEP Class U Ground Water
Quality Criteria.

Based on the closure soil sampling results, soils with TPH concentrations exceeding the NJDEP
health based criterion for total organic contaminants of 10,000 mg/kg are not present at the
location of former UST No. 90010-58.

No Further Action is proposed in regard to the closure and site assessment of UST No. 90010-
58 at Building 490.
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Attachment B

Boring Logs and Well Construction Details
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Well NJBWA Permit No.

pate Well! nstalled: "7 Location: 7% 0 yT''!^io
1

Depth Below
Top of Well Casing: + ft Ground Surface (ft)

Ground Surface 0.0

Cement

Grout

Top of Grout

Fine Sand

Type/Size:

Well Riser '—

Diameter:^ /r-^

Materially^ t^C-^

Top of Fine Sand

Top of Sand Pack

Top of Screen

Sand Pack ' ^

Type:

Well Screen

Diameter ̂

Slot Size; t

Material:

^  Inches

Bottom of Screen

Bottom of Sump

Bottom of Borehole

Top of Confining Unit (If present):

/:i.o



PAHSONS Page _1 of l_

Soil Boring Log

PROJEC

PROJECT L(

PROJECT 1

CLIENT: USAC^ INSPECTOR: ^ {
BORING/WELL ""

:tname: FTMM-ECP DRILLER! K tl^Tl^JO€0p~l LOCATION DESCRIPTION

)CATIONi«MM Parcel^<^ - OS^ft^O WEATHER: 4S*, (
DUMBER: 748810- COKTRACTOR: East Coast Drillng. Inc. (ECDI)

GROUNDWATER OBSERVATIONS RIG TYPE: GeoBrolie(R)7822DT LOCATION PLAN

WATER LEVE

DATE:

TIME;

MEAS.PROM

u: J.J' ssi4<iOMM)ol
DATEfflME START: 0

DATEmME FINISH: /-2 /S^/O
OceanpofL New Jersey

W0GHT OF HAMMER: NM

DROP OF HAMMER: MM

TYPE OF HAMMER: N/A

DEPTH

(feet)

SAMPLE

I.D.

BLOWS

pare"

ADV/

REC.

FID

(ppm)
FIELD identification OF MATERIAL STRATA COMMEin'S

0 uJ TO

^ ̂  /<? FTl

foiu: ^/Li^ TO

ro

UJdT€>^'1

2

3

A

5 £!mO or ^ f7
fierVHu

\

6

7

6

9

10

Remarks:

Samole Tvoes Constefencv vs. Blowcount f Foot

S-SpSl-Spoon
U — Ultdisbifbdd Tube

C-Rod(Cere

A-A(^erCut6no9

OfBiHitar (Sand & Gravel) Fine GreVied fSRt & Ctav) end - 35-50%

somd- 2(KJ5%

6ise- 10-20%

(race- <10%

dens?!/, oolof. oradation

V. Loose; (M Dense: 3O60 V. Soft <2 Sf^. 8-15

Loose: 4-10 V. Dense: >50 Soft 2-4 V.Staf. 15-30

M. Dense: 10^ LL Stiff: 4-8 Hard: >30



Well Construction Detail (Single Cased - Stickup)

Client; USAGE

Well NJBWA Permit No.

Date Well Installed: /2'/0 Location:

Top of Weil Casing: ̂ ^.0 ft
Depth Below

Ground Surface (ft)

Ground Surface 0.0

Cement

Grout

Fine Sand

Type/Size:

Weil Riser "

Diameter:

Material:

Top of Grout

Top of Fine Sand

Top of Sand Pack

Top of Screen

Sand Pack ^

yype: mf!.ie #o

Well Screen

Diameter ̂

Slot

Material; fUC—

inches

Bottom of Screen

Bottom of Sump

Bottom of Borehole

Top of Confining Unit (if present);

u.y

ilv



PARSONS Page_1___of_^^
Soil Boring Log

PROJEC

PROJECT LC

PROJECT 1

CLIENT: USAGE INSPECTOR: /C 1 .

BORING/WELL Va-.PAfir 79-

;T NAME: FTMM - ECP DRILLER: fC. JflijOOD ̂  T/ M LOCATION DESCRIPTION

)CATI0HfnmM.P3rcel 4^0 WEATHER: /V".

DUMBER; 748810- CONTRACTOR: East Coast DrilOng, Inc. (ECDI)

GROUNDWATER OBSERVATIONS RIG TYPE: Qeoprobe(R)7822DT LOCATION PLAN

WATER LEVE

DATE:

TIME;

MEAS.FROM

L:

DATE/TIME START: JUt /^40
DATEfflME FINISH: ^

Oceanport, New Jersey

" h'tf-n WEIGHT OF HAMMER: tVk

DROP OF HAMMER: N/A

TYPE OF HAMMER; NH

DEPTH

(feet)

SAMPLE

I.D.

BLOWS

per 6"

ADV/

REC.

PID

(Pirni)
FIELD IDENHFICATION OF MATERIAL STRATA COMMENTS

0 TO 13PT,

3ST Ffibn^

MotiT, 0fyv3f->

Ccrn7fJ3y J-

ioiSTg?^'
1

2

3

A

5 BJt) Of (S> /3

SBe CO^J^TV-O oncAJ

6

7

8

9

10

Remarks:

Sample Tvpes Conslstencv vs. Blowcount/ Foot
S •• Sf^t^poon
I) Undcstuitjcd Ttibe

C-RodiCore

A-Au9»rCut£n^

Graniiiar rSand & Gfsv^lt Rna Grafned & Clay) and - 35-50%

60fne« 2035%

Etfle. 10-20%

t/ace- <10%

ntotoLfre. density, oofor, grsdetion

V.Uo&e: (M DensAi 30^ V.Soft <2 3Eft 6-16

Loose: 4-10 V. Dense: >50 &oft:2-4 V.SHhl^O

M. Dense: 10^ M. Sfiff: 4^ Herd: > 30

i



PARSONS

Soil Boring Log |

PROJEC

PROJECT LC

PROJECT 1

CLIENT: USAGE INSPECTOR: ^f ACt&A ̂  I
BORING/WELL ID;

;tname: ftmm-ecp DRILLER: T, LOCATION DESCRIPTION

>CATION: FTMM l^rceP^ 7 0 WEATHER: <atv(^Y

DUMBER: 7<18810' CONTRACTOR: East Coast DtilSng, Inc. (ECDI)

1  OROURDWATER OBSERVATIONS R16 TYPE: Geoptoba(R) 7822DT LOCATION PLAN

WATER LEVE

DATE:

TIME:

MEAS, FROM

L: ^ ?/=r
DATEmHESTART: j
DATEmHE FINISH:

Oceanport, New Jeisay

WEIGHT OF HAMMER: AIM

DROP OF HAMMER; MM

TYPE OF HAMMER; MM

DEPTH

(feel)

SAMPLE

I.D.

BLOWS

porS"

ADV/

REC.

FID

(ppm)
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS

0

0

s'vic''

VhA (iH-

yw

CH
ff/ZlCiC

W^07/^

0

1 0

0

2 0

0
3 0

0

A

6

0 0o"s O' ^
9

0

6

0

0
7 t)

0
6

0

0
0 0

0
10 T07m d^ptt/ It

Remarto:

SamDle Tvods Consistency vs, Blowcount / Foot
S - SpSf-Spoon
0 - Undlsbirbed Tube

C~Ro^Com

A-AugerCutfings

Grsnutar fSand & Graven FItm Gralnaii iSot & Clavl

y. Loose: 0-4 Dense: 30^0 V.Sofk <2 Stif^ 8'16

Loose: 4.10 V.Defvse:>SO Soft: 24 V. Stiff; 19-30
W.DeiMe: 10-30 M.SCfT; 4-8 Hard: >30

SRd • 35-50%

some* 2(^35% 1

Ettie- 10-20%

btca- <10%

mature, dertsltv, color, oredation



(■ )

Soil Boring Log

PROJEI

PROJECT LC

CLIENT: USAGE inspector: f,^rr)ll9{ BORING/WELL

:T NAME; FTMM-EOF DRILLER: j, LOCATION DESCRIPTION

ICATION: FTM WEATHER: jC tf/JiV / j / C> 'J
PROJECT NUMBER: T'lSSIO- CONTRACTOR: Easl Coast DnTIUig. Inc. (ECDI)

OROUNDWATER OBSERVATIONS RIG TYPE: Geoi>rolre(R)7822DT LOCATION PLAN

WATER LEVE

DATE:

TIME:

MEAS.FROM

L: i^r ^
DATEmMESTART: (.44^
DATE/TIME FINISH: U '

Oceanport, New Jersey

WEIGHT OF HAMMER: Nik

DROP OF HAMMER; MM

TYPE OF HAMMER; MM
DEPTH
ffeeO

SAMPLE
f.D.

BLOWS
per 6"

ADV/
REC.

PID

(ppm)
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS

0 ^%i) 0 , cTM 4^y^O,/ot»
^ I;

f 0 {Vie cky$y s '/t
-'■r-

VJ\..C*L

\

f£r/tO£^m

o/i^A r

43
1

VJO
2

SI
3 ^oS\
4

5 % 302 fc^/i-orira f/fUlll.
s p

f ̂

144
6 S

S'
7 2

a
8 OA

0
8 0

0
10 /o i=r.^Q^OQF£d/iim

Remarks:

SamDleTvoes Conslslenoyvs. Blowcounl/Foct
s-SpSi^poon
U — Ufldl6tu4>fid Tube
C-RockCora
A-AugsrCulSnas

•rrf - 35-50S
6ome> 2C^%

Bteo- 10-20%
(raco- <10H

motshire, densRv> ooloTe qrsdatfon

/.Loma: 0-4 Dense; OOeO V.Solt <2 S6ff: 6-16
.nose; 4-10 V. Dense: >50 Sole 2-4 V. 556:16-30
tL Dense; 10-30 M.SM 4-8 Herd: >30



PARSONS Page 1 of

Soil Boring Log
^

CLIENT; USACE INSPECTOR:

BORINGIWELLID:

-SCAWo'va?
1

PROJECT NAME; FTMM - ECP DRILLER: ̂ C0\ v^4AAA LOCATION DESCRIPTION

PROJECT LOCATION: FTMM Parcel WEATHER: QV /"
[  1 PROJECT NUMBER: 748810- CONTRACTOR: East Coast DtilUnB, Inc. (EODI)

Y /X^iJLA

GROUNDWATER OBSERVATIONS RIG TYPE: GeoprobefR) 7822DT LOCATION PLAN

DATEfflME START: fl-7/-/^ / /<?*(? D OceanporL New Jersey

i  ' WATER LEVEU DATEfRME FINISH: ) t-7 I -/ "> /1 O (!r
1

L  1 DATE:

t

WEIGHT OF HAMMER: MM

TIME: DROP OF HAMMER: Mta

MEAS. FROM: TYPE OF HAMMER: NM

DEPTH

(feet)

SAMPLE

I.D.

BLOWS

per 6"

adv/

REC.

PID

(ppm)
FIELD IDENTIFICATION OF klATERIAL STRATA COMMENTS

0 O-O 0l£.~
,  t-^ TTvt f 1^1? <rS

:  I
1 O'-o

1 OS -co^,orv; i/ f n

i' \ *■

OS
2

;
o'L/ut fi / r-T , L / rrut
CiAti3 O.o

i" ' {"■ 
/̂

4

'  i
'  ! 5 % o.\ "r-iSw

OA
i/ ? o f ^ ^

1
6 D./

<o.l
j 7 0 fi

OrO
T^-QjiAni 5.^^

!
8 0.0

— J
0,0

8 0.0
A/i?lP,0

10 1

-

Remarks:

SamDleTvDBs Ccnslstencvvs. Blowcount/Foot
S~Spt^Spo«1 tfonoterlSond a Graven Ftea Grelnod tSBl & Clavl end - SS-fiO^ai

(  ..
\  /

1—Undtetuitwd Tub«
Rock Cote

8—AugerCullkigc

V.Loaso: 04 Denss; 30-60 V.Sofc <2 SWR 8-16
Loose: 4-10 V.D«»o;>SO Sole 24 V.SW: 16-30
M Dense: 10-30 liSfiff. 4a Hard: >30

BomQ" 20-35%
Bltle- 1&20%

bacd- <10%
mote lure, denettv. color, nradab'en



PARSONS Page of "Z.

Soil Boring Log

PROJE

PROJECT L(

PROJECT

CLIENT; USAGE .  INSPECTOR;

BORING/WELL ID;

-if <)d

:T NAME: FTMM DRILLER: LOCATION DESCRIPTION

3CATI0N; WEATHER;

NUMBER; 7<I6810- CONTRACTOR; Cascade

GROUNDWATER OBSERVATIONS RIG TYPE: GeopRAe(R) 7822DT LOCATION PLAN

WATER LEVE

DATE:

TIME:

MEA$.FROM

L;

DATEfTIME START;

DATEfnHE FINISH;

OcoanporL Now Jersey

WEIGHT OF HAI^MER: m

DROP OF HAMMER: WA

; TYPE OF HAMMER; WA

DEPTH

(feet)

SAMPLE

I.D.

BLOWS

per 6"

Am

REC.

PID

(ppm)
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS

• j-o
A'/ OrO

V. ~ Ty4vv/

_Li ,0'O
pft S'd-'Vt!){

OrO

~&yl^

r

■  3

4

•

5

7

.9

^0

Remarts;

Ssmele Tvees Censlslencvvs. Blowcounl/Foot
S'Split-Spoon
U — UnJisfuiSod Tufae

C-Rock Cora

A-Augor Cuttings

?ranutjr fSand £ Grsvell Fine Grained (SQtAClav) and • 35-5014

Gwne- 20-35%

litie- tO-20%

tr^» cTOK (
motsbte. dens}/, oobr. aradaEw b..

/.Loose: Denso: 39-50 V.Sofb <2 6@f. 6-15

.oose: 4*10 V. Dense: >50 Sofk2*4 V.SVffilO^

((.Dense: 10-30 LiSsm 4-8 Hard: >30



PARSONS

Soil Boring Log
Page 1 of f

CUENT; USACE

PROJECT NAME: FTMM-ECP

PROJECT LOCATION: FTMM Parcel

PROJECT NUMBER: 748810-

GROUNDWATER OBSERVATIONS

WATER LEVEL:

DATE:

TIME:

MEAS. FROM:

ml
in.

INSPECTOR:

DRILLER; iT >

WEATHER; ̂  ̂ ^ d
CONTRACTOR: East Coast Diiinng, Inc. (ECDl)

RIG TYPE: Geoptobe(R) 7B22DT

DATE/TIME START: to ho

DATE/TIME fINlSH; It}^^
WEIGHT OF HAMMER; H/A

m
m
m
m

DIlOP OF HAMMER: m

TYPE OF HAMMER: m

BORINO/WELL ID:

1
LOCATION DESCRIPTION

LOCATION PLAN

Oceanport New Jersey

DEPTH

(feet)

SAMPLE

LD.

BLOWS

per 6"

ADV/

REG.REC.

PID

frP"*)
FIELD IDENTIFICATION OF MATERIAL STRATA

C,'!.
^nc. fnn\Uj^

CjKy f ej/v/VfO

/nc ^A)0, ^
^

COMMENTS

0

o

0
K).X

0

V

?r~
-fe

•V/tc4-

10

Remarks;

Sample Types
S

Pinslsteney vs. Blewcouat/ Foot

 - Sptt-Spoon
U - UndEfitufbed Tube

C- Rock Cora

A-AugdrCutSnga

Pfflfiy'^rrSandAGrav.^l
V. Loose: 0-4 Dense: 30-50

4-10 V, Dense: >50

M. Dense: 10^

flneBratneJ fSiH&Clav:

V.SoR: <2 S3K 8-15

Soft'2-4 V. Stiff: 15-30

M. sen: 4-5 Htid:>30

end - 35-50%

some- 20-35%

GtOe- 10-20%

trace- <10%

meteture. dsnsay, color. gmcfBbpn



I

PARSONS

Soli Boring Log

CLIENT: USACE

PROJECT NAME: FTMM -ECP

PROJECT LOCATION; FTMM Parcel

PROJECT NUMBER; 748810-

8R0UNDWATER OBSERVATIONS

WATER LEVEL:

DATE;

TIME;

HEAS.FROH:

JJhL
Vi'kK

INSPECTOR:_

DRILLER:

WEATHER:

CONTRACTOR: Easl Coast Drimnfl. Inc. (ECDI)

RIG TYPE; Geoprobeim 7a22DT

DATE/TIME START:,

DATEHIMEFINISH; ̂

WEIGHT OF HAMMER: N/A

DROP OF HAMMER: Am

TYPE OF HAMMER: AlW

BORING/WELL ID:

LOCATION DESCRIPnON

f<vc^| P- y'W
LOCATION PLAN

Oceanport, New Jersey

depth

(feet)

SAMPLE

I.D.

BLOWS

perS'*

ADVf

RFCREOt

PID

(PP""}

0

FIELD IDENTIFICATION OF MATERIAL STRATA comments

f  '5<a/Vo*-
I

■p

1-7
y-Hu.

' h-.h, kHU. f

«j P'.

I

o la-Co" /lrC7-VVW-J ^

10

Remarks;

Sample Types Consistency vs. Kowcount/Fool
S-S^-SpoM)
U - DndlstufM Tube
0 - Reek Cw«

Auger Cutb'nge

ermuterlSandterawll
y

,,grjg^raj2®d^BJ^^^ja^
. Loose: 04 Dense: 3040 V. Soffc <2 Stilt d*l5

Loose: 4>10 V. Dense; >40 Soft 24 V.Sti^ 14-30
M. Dense: 10-30 kiSfilT: 4-8 Herd: >30

and . 35-60%
some- 2045%

Gttle- 10-20%
Irece- <10%

molshire, density. cofof,flfedatfon 1



Soil Boring Log

PROJEC

PROJECT U

PROJECT

CLIENT: USAGE INSPECTOR:

BORINGAWELL IP:

:t nametftmm-ecp DRILLER: >-X» LOCATION DESCRIPTION

)CAT|ON:FTMM Parcel WEATHER:

DUMBER: 748810- CONTRACTOR: East Coast Drilling, Inc. (ECDI)

GROUHDWATER OBSERVATIONS RIG TYPE: Geopnriiem 7822DT LOCATION PLAN

WATER LEVE

DATE:

TIME:

MEAS. FROM

L: "5.

DATE/TIME START: l)0

DATEfllME FINISH:

Oceanport, Naw Jersey

WEIGHT OF HAMMER: AM

1 (iM DROP OF HAMMER: AM

TYPE OF HAMMER: AM

DEPTH

(feef)

SAMPLE

I.D.

BLOWS

porO-

ADVI

RECy

PID

(ppm)
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS

0
ifi/
fao O Q-tZ*'

fA If

rz-"^5 ^y-~f /
CU-//

<7, \ ̂

o\^*/ f jinu
<0 5"?'

(7

1 0

0

2 0

O

3 I-)
o

4

'\0.f
6

uo!
/GO (_> -> ^ Vs.

e m
-4^cc^

-f Saa^c^^
CU-/.

c>
7

e

9

10

Remaite;

i

1

Consislencv vs. Blowcounf / Foot

S-^>St->$pooo
U— UndUturbed Tub«

C-RockCore

A-Auger Cuttli^

OranufarrSandSGraveSI FlneGraTnedfSffl&Clav) end - 35.50%

some- 2035%

fitBe- 1020%
trece- <10%

moisture, denstty, o^r. fimdebon

V.Lomo: (M Oorue: 304^0 V.Soft: <2 Stift 6*15

Loom: 4-10 V.Oerise:>30 Sofb2-4 V.Sfifftl^

M. Dense: Ifrao M.Scfl: 4-6 Hard: >30



f  )

(■ )

Soil Boring Log

PROJEC

PROJECT L(

PROJECT 1

CLIENT: USACE INSPECTOR: p-/ CO/^ 5*/
:tnahe:ftmm-ecp DRILLER: T / K LOCATION DESCRIPTION

ICATIOM: FrMM(^^ WEATHER: ^0
<UMBER: 748810- CONTRACTOR: EesI Coast DnlQng. Inc. (ECDI)

GROUNDWATER OBSERVATIONS RIG TYPE: GeoprobefR) 7822DT LOCATION PLAN

WATER LEVE

DATE:

TIME;

MEAS.FROM

l: <;L3Fr.
DATEniME START: O ̂ /JT
DATEfflME FINISH: 7 / 10^

Oceanport, New Jersey

WaGHT OF HAMMER: N/A

DROP OF HAMMER: MM

TYPE OF HAMMER: MM

depth SAMPLE
I.D.

BLOWS
per 8"

ADV/

REC.
PID

(ppm)
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS

.0 0 0-f'»

ctA ^ SfjfPD,

Q,(eiy^ vf (
;w

St

coAl Pt&ss
{LH'iffK)
iiPOm

,3^
uDd&S^

i
0

1 0

0
2 0

0
3 0

0
4

S % o O-Sf'ivH, cr.h/^A-ji'i^y f,S/fAJJ}
0

6 0

0
7 0

0
B

■ce 0
0

9 0

10

Remariis:

Sample Tvnes CofiBlslencv V8. Biowoounl/ Fool

U — Tube
C-RocliCote
A-AuauCuffinoa

jrBiHjIxrfSflnd & Graval^ PlneGrafned Clav)
V. Loose: (M Dense: 30-50 V. Soft <2 StPff: O'lS
Loose: 4-10 V. Dense: >50 Soft 2-4 V. Stiff: 15>30
M Dense: tO-30 M. Stiff; 4-6 Hard: >30

and - 35 -SO^
eome* 2035^^

Efde- 1(K20%
baca*^ <10%

moisture, density, ooiof. firedabon



Soil Boring Log

PROJEC

PROJECT LC

PROJECT ►

CLIENT: USAGE INSPECTOR: P,
BORINGWELL

4^0 -r/ii£U--o4
T NAME: FTMM DRILLER: LOCATION DESCRIPTION

CATION: WEATHER:

UMBER: 748810- CONTRACTOR: Cascade

GROURDWATER OBSERVATIONS RIG TYPE: GsoptcbelR) 7822DT LOCATION PLAN

WATER LEVE

DATE:

TIME:

MEAS. FROM

L:

DATEniHE START: Ij-J'-P} OjtSO
DATEfflME FINISH: i lOO

OceanporL New Jersey

WEIGHT OF HAMMER: N/A

DROP OF HAfilMER: Am

TYPE OF HAMMER: MM

DEPTH

(feat)
SAMPLE

I.D.

BLOWS
per 6"

ADV/
REC.

PID

(ppm)
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS

1  0 % 0

-PJM,
/Hi

s

0

0
o

-4-2 0

0
/ 3 0

0

-4-" 0

\ 0

-f-5 roTfh^ pe^Tli //r^.

\

7

8

9

^0

Remarks; • - ■

tMvJ fjopT,sa&N)/tr Ttj /dPr
Sample Tvaes CoAsistencvvs. Blowcount/Foot
S-SpSt'Spoon
U-UncTistuiliedTiAe
C-RocfcCore
A-AugofCUieiisi

Sfami!dr fSand ft Graves) _ Hne GfBined iSfft A Clay).
V, Loose: 0-4 Deosa: 90-50 V.Soft: <2 SffE; S>15
Loose: 4-10 V. Dense: >50 Soft 2-4 V. Stfff: 15-30
M.0eftS8: 10SO rxseft 4-e Hfttd:>30

end - 35-50^
some- 2095%

EtCe- 10-20%
trace- <10% (

motsture. density, cotor. nradatfon 1«.



{  )

Soil Boring Log

PROJEC

PROJECT LG

PROJECT I

CLIENT: USAGE INSPECTOR: < !

BORING/WELL ID:P/^-79-

t NAME: FTMM - EOP DRILLER: j(, LOCATION DESCRIPTION

CATION: FTMrrParcS> 7^? WEATHER: y. V
1UM8ER: 748810- CONTRACTOR: East Coast Diilllng, Inc. (ECDIj

GROU NDWATER OBSERVATTONS RIG TYPE: GeoprobefRl 7822DT LOCATION PUN

WATER LEVE

DATE:

TiME:

MEAS, FROM

L: 3 t^r
DATEHIME START: [j-3''/ / j 0 OO
DATEfflME FINISH: ff - i"/^ I /JlO

Oceanpoit. New Jersey

WEIGHT OF HAMMER: N/A

DROP OF HAMMER: MM

TYPE OF HAMMER: MM

DEPTH

(feet)

SAMPLE

I.D.

BLOWS

per 6°

ADV/

REC.

RID

(ppm)
FIELD IDENTIFICATION OF MATERIAL STRATA comments

0 0

IS ̂yL'iUf>i^4 I/A MLf^/IV

cn srhpd

0&d/^$

7
0

1 0

0

f}liy

r *

■2 0

n
3

ii'
4

6 % 0

•

/

0
6

o

0
7 0

0
8 PAie*79-' 0

0
Q 0

0
10 i

Remarks:

Samole Tvoes Conststencvvs. BIowcount/Foot
S~Spsi^poon
U — Undishirbcd Tube
O-RockCote
A-Ai^erCuK{^

Srsnulsr (S^ACipkeD Bno_erpTn«i m « Clav).
V. Loose: 0-4 Dcaso: 30-50 V. Soft <2 SVff: 8-15
loose; 4-10 V.D6ftM}:>SQ Soft 2-4 V. Stiff: 1S-X
M Dense: 10-30 M.SEff: 4-8 Hard: >30

and - 35-50%
eotne- 2035%

FtBe- 10-20%
trace- <10%

motsture. densfty, color. aradaCon
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Soil Boring Log

PROJEC

PROJECT LC

PROJECT!

CLIENT: USAGE INSPECTOR: fCf 1
BORINGIWELL IDrF/lA'T^ ̂

tnahe;«uM' ̂AltCfn.7^'4fd DRILLER: LOCATION DESCRIPTION

CATION: WEATHER:

(UMBER; 748810- CONTRACTOR: Cascade

GROUNDWATER OBSERVATIONS RIG TYPE: GaoproberR) 7822DT LOCATION PLAN

WATER LEVE

DATE:

TIME:

MEAS. FROM

L:

DATE/TIME START: / 'J
DATE/TIME FINISH: //"■,? -/7

Oceanpo/t New Jersey

WEIGHT OF HAMMER; Wk

DROP OF HAMMER:

TYPE OF hammer;
DEPTH

(feet)
SAMPLE

I.D.

BLOWS

per 6"
ADV/
REC.

PID

(ppm)
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS

/ D % c?

0
_Li 0

0

^3

4

G

e

1

.0

^0

Remart^s: > « ^ t s

UOjFT^ /%{IM ^ 70
Sample Tvoes Conslstencv vs. Blowcount / Foot
$-*$j)&^Spoon
U ~ Undlsfasbed Tubs
C-RoekCofs
A-Aug«rCutfin9s

GrantdarlSand & Gravel) Rna Grained /Sill S Clav) and - 35-5014
some - 20-3514

ER^- 10-2014
trace* <10%

mofsture. density, oolor, fliedation

V.Loosa: 04 Dense: 30^0 V.Soft <2 Stiff. 8-15
Leese: 4-10 V. Dense: >50 Soft 24 V.StffT; 15-30
M. Dense: 10-30 M. SCfT: 4-8 Hard: > 30



PARSONS

Soil Boring Log

PROJE(

PROJECT U

PROJECT

CUENT: USAGE INSPECTOR: f.^CCOjH 1
BORING/WELL

^90-rM'o7
:T NAHE:FTMM-ECP DRILLER: T. LOCATION DESCRIPTION

)CATiON: 7 4^0 WEATHER:

1UM8ER: 748810- CONTRACTOR: East Coast Dilllins. Inc. (ECDI)

GROUNDWATER OBSERVAKONS RIG TYPE: GeoprobalR) 7822DT LOCATION PLAN

WATER LEVE

DATE:

TIME:

MEAS. FROM

l: ^ ft
DATE/TIME START: 7 H 00
DATEmHE FINISH: liZtQ

OceanpoH, New Jersey

WEIGHT OF HAMMER: NfA

DROP OF HAMMER: AfA

TYPE OF HAMMER: WA

DEPTH

(feet)

SAMPLE

I.D.

BLOWS

per 6"

ADVf

REC.

P>D

(ppm)
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS

0 % o

li-X'

c^lo^yey f) Id

M

cH

5m bJSr^fPr

0
1 0

o
2 0

o
3 0

0
4 0

6 % 0 O-0O ̂

0
6

0

0
7 0

0

a Fm-Ti-410-
'o9 0

0

9 0

0
10

Reenarte:

S~SpSt<Spoon
U — Undbturbed

C—Rock Core

^-AugdrCutfrr^s

Srenuler fServd & Gr&vell Fino Oulnod (AfH & CIsv) and • 35-50^

eome* 2035%

Gtee- 10-20%

trace- <10%

moteture. tfensKv. oaV>r, oradaoon

Loose: 04 Dense: 30^0 V. $oft: <2 Sef^ $45
Loose: 4'10 V. Dense: >50 Soft 24 V.SIffhtS-SO
U. Dense: 10-30 M Stiff: 4-$ Hard: >30
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Soil Boring Log
Page ^ of / O

PROJEC

PROJECT LC

PROJECT

CLIENT: USAGE INSPECTOR: ft /f-t^COAS 1
BORING/WELL ID: (

oc,

T NAI/IELEIMH^/'<fV^C£7- 7f ̂ HO DRILLER: LOCATION DESCRIPTION

CATION! WEATHER:

JUUBER; 748810- CONTRACTOR: Cascade

OROURDWATER observations R13 TYPE: GeoDrobefR) 7822DT LOCATION PLAN

WATER LEVE

DATE;

TIME:

MEAS. FROM

L:

DATEfTIHE START: //'-'7 "! 7
DATERIME FINISH: 7

Ocednpoft Nev/Jersey

weight OF hammer: MM

DROP OF HAMMER: MM

TYPE OF HAMMER; MM

DEPTH

(feet)

SAMPLE

I.D.

BLOWS

per 6"

ADV/

REC.

FID

(ppm)
FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS

_/_o

1

f 1

I 2 -forFt^ fifmt pT.

3

4

.6

7

8

0

.0

Remarks; .

TM ̂  {to FT, fFT ^ FX IV /^FT.
S-Splt>Spo«i
U - Uncfistiirbed Tute

RockCoro

A-Augof Cuttings

F^GmtnedfSm&Gbvl

sr.Loosd: 0-4 Oeflse: 30-SO V.Cofb <2 Sttfl: 8-15

Loos«: 4-10 V.Oenso: >50 Soft 2-4 V. Stiff: 15-80

M.Dens9: 10-30 M.S6ff: 4-6 Haid: >30

and - 35-605^

eofne- 20-35!4

10^0%

iraoe* <10%

rn^urej^dsnstt^j^otoi;
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Soil Boring Log

PROJE

PROJECTL

PROJECT

CLIENT: USACE INSPECTOR: ^ ̂CCO/Z ̂  1 BOmNG/WELL \0-.

CTNAHElFTMM-ECP DRILLER: 7^t LOCATION DESCRIPTION

DCATION: FTMM(^ai«3>74^-' 4^ fO WEATHER; /"/i/V
NUMBER; 748810- CONTRACTOR: East Coast Drilling. Inc. (ECDI)

GROUNDWATER OBSERVATIONS RIG TYPE; GeoDfobe^R) 7822DT LOCATION PLAN

WATER LEVE

DATE:

TIME;

MEAS. FROM

DATE/TIME START: //"?•'/7 l46^
DATEfflME FINISH: //" J" /7 (4^

Oceanport, Ne^v Jersey

WQGHT OF HAMMER: Nth

DROP OF HAMMER: Nth

TYPE OF HAMMER: WA
DEPTH

(f«8t)
SAMPLE

I.D.

BLOWS

per 6"
ADV/
REC.

PID

(ppm)
FIELD IDENTIHCATION OF MATERIAL STRATA COMMENTS

0 V
O-f* • A^fHAi-T

hik,
IS'-IS" hi'A

<? CM
f i fii6f 4f/Hf0 f /dMe 6ky^y

UfT&S fT

t
1 0

0
2 0

0
3 0

0
4

e 0 -ff/ftJD q,Kcl J' f4
0

6 0

0
7 0

?o- 0
B 0

0
9 •

10

Remaps:

S — SpSt-Spoon
U " UnJteluibed Tube
C-RuckCufe
4-AugerCiiHi^

SnmulerlSenifRGravell RroeralnedlSn!* Ctev) end - 35 -50%
some- 20-35%

Bctfe- 10-20%
trace- <10%

V

I
*

L loose; 0-4 Dense; 3OS0 V.Solt <2 Stffi 8-1S
oose: 4-10 V. Dense: >60 Soft: 2-4 V.SItffitMO
L Dense: 1O30 llStll; 4-6 Haril; >30



PARSONS

Soil Boring Log

PROJE(

PROJECT L(

PROJECT

CLIENT: USAGE INSPECTOR: jjt, /4 (^O.nA< /
BORING/WELL ID: PfyA' 74'-

m

i

DRILLER: "T, LOCATION DESCRIPTION

] CATION: WEATHER:

1UMBER; 748310- CONTRACTOR: Cascade

OROUNOWATER OBSERVATIONS RIG TYPE: GeoBfObelR) 7822DT LOCATION PLAN

WATER LEVE

DATE:

TIME:

MEA8. FROM

L:

DATEfnME START:

DATEfTIHE FINISH:

OcaanporL Jersay

WEIGHT OF HAMMER: AIM

DROP OF hammer: WM

TYPE OF HAMMER: NM

DEPTH

(feet)

SAMPLE

I.D.

BLOWS

per 6"

ADV/

REC,

PID

(ppm)
HELD IDENTIFICATION OF MATERIAL STRATA COMMENTS

_J_D

1  1

_i_2 IxrfH- p€Pni i:pl ft.

^3

4

S

B

7

^0

Remarits;

60 F^t /=r 70 /o /=r.
Sample Tvoes Consistency vs. Blowcount/ Foot

S'-SpSt^poon
U — Undbturfaed Tube

C-RochCore

^-Ai^efCuffingj

Sranue9rtSBn4& Gravel Flna GratneJ rsm A rjavt

ALtcso: 04 Dense; 30-50 V.Sofb <2 StK 8.15
Loose; 4-10 V. Dense: >50 Soft 2-4 V.Stfl: 15-30

W. Dense: 10-30 M.SBffi 4-B Hard: >30

and - 35-50%

8err>e> 20^%

iraoe' <10%

[n^$&ire.dens$y.eo^.flrfidetfon
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Soil Boring Log

PROJE

PROJECT L

PROJECT

CLIENT; USAGE INSPECTOR: -p9-»v>
BORING/WELL ID;

fiitz 'Vi' y

:t NAME:FTMM-ECP DRILLER: ̂ £^0 I LOCATION DESCRIPTION

aC^TION; FTMM Parcel WEATHER:

NUMBER; 743810- CONTRACTOR: East Coast DrOIIns. Ino. (ECDI)

GROUNDWATER OBSERVATIONS RIG TYPE: GeoproijetR) 7822DT , LOCATION PUM4

WATER LEVE

DATE:

TIME;

L:

DATEmWE START: ̂  // '7. /- / M 7,-0
DATEniHE FINISH: / f 2 /- / ̂  ̂O ^ 5*

Oceanport, Now Jersey

WEIGHT OF HAMMER; MM

DROP OF HAMMER: Am

MEAS. FROM TYPE OF HAMMER: MM

DEPTH

(feel)

sample

I.D.

blows

per 6°

ADV/

REC.

PID

(ppm»
. ,, FIELD IDENnplCATION OF MATERIAL STRATA COMMENTS

0 % SiO /J>i ^/L-r , di-TTvi (is/y^s

0^2 '  iTUfl/Zr^ (5J2jV1 jiX40.be»b 1/
-

1

^(.0

2

^  OOi-FYZ.
3 "^.0

4

m

S ii>y
/tt> Sfi. .A

I?-?-
G ^ L-Tr dJL.4.Ay'_(r->AA7 _t7-M i/3f

^yy-iA-dOY S/'6-T~. e>/)<xt

i  .
7

^^<c>

G

/vuO'T'nyfcJ' Jwci /»

/z.£^ r/ /if A^-/^
0

10

Remarks: ^

^OHiAv/^O Msm

-TYbtPW - ii)0

Sample Types CCHlslstencv vs. Blowcount / Foot
s - SpStSpoon
U " Undisturbed Tubo

C—Rock Cote

A-AugerCutllngs

SrOnUlarlSandS Graven Fmo Brained rfilli&Ctevl end * 35 -50%

some- 20-35%

GRie- 10-20%

trace- <10%

'.Loose; w Dense: 3000 V.Solt <2 SEffi 8-15
oose: 4-10 V.OefBo:>50 Sole 2-4 V. Stiff. 15-30
L Dense: 10-30 M.Seffi 4-8 Herd: >30



Soil Boring Log.

PROJEC

PROJECT LC

PROJECT]

CLIENT: USAGE INSPECTOR:

B0RIN6AVELLID:

:T NAME: FTMM DRILLER: LOCATION DESCRIPTION

)CAT10H! WEATHER:

DUMBER: 748810- CONTRACTOR: Cascade

GROUNDWATER OBSERVATIONS RIG TYPE: GeowobefR) 7822DT LOCATION PLAN

WATER LEVE

DATE:

TIME:

MEAS. from

L:

DATE/riME START:

DATETRME FINISH:

OceanporL New Jersey

WEIGHT OF HAMMER: AM

DROPOFHArJMER:AM

TYPE OF HAMMER: AM

DEPTH

(feet)

SAt4PLE

I.D.

BLOWS

per 6"

ADV/

REC.

PID

(ppm)
FIELD IDENHFICATION OF MATERIAL STRATA COMMENTS

0 /lA 5"/^

etOM.

-/-2

^3

^

^6

0

1

6

^

^0

Remarks:

Samoie Tvpes Conslstencvvs. Blovvcount/Foot .

U »• Undlshirbed Tube

C-RoekCore

Auger CutEnga

BranufarrSaoif ft Graven Flrw Gmfned fSMft Cisvi end -

some- 20-35%

Bttfe- 10-20%

trace- <10%

motsbira, densltv. eotor. oradaSun ^

/.Loose: (M Dense: 30^ V.Soft <2 St!% a-1S

Looso: 4>10 V. Dense; Soft: 2-4 V. Stiff: 15-30

A Dense; l6^ M.SCfb 4-8 Herd: >30
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