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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:



Ashish Joshi, NJDEP ;;
UST 490,Site Investigation.Report
22July20i9:;' ', : .
.Page 4 of? ; ^ "

:: 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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Results
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Table 2 - Ground Water Sampling Results from Temporary Wells - Comparison to NJDEP Ground
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Table 3 - Ground Water Sampling Results from Permanent Wells - Comparison to NJDEP Ground
Water Quality Criteria
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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
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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
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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:
mefindings, tabl^, figures

if you have any quMtions

my>

A.J.: Joshi V

C: James Moore, USAGE
Rich Hmison, EMERA

:  : Joe Fallon, FMERA
Joe Pearson, GaiibriB; •

:FiIe:''



DEPARTMENT OF THE ARMY

OFFICE OF ASSISTANT CHIEF OF STAFF FOR INSTALLATTON: MANAGEMENT

U.S. ARMY FOEit MONMOUTH
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New Jersey Department of Environmental Proteci
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ge tanks [USTs] iii this suhmittal);
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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).

Page 2 of 17



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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Supplemental UHOT Work Plan
15 August 2017
Page 4 of 17

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.

Page 6 of 17



Ashish Joshi, NJDEP

Supplemental UHOT Work Plan
15 August 2017
Page 7 of 17

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

Page 8 of 17



Ashish Joshi, NJDEP
Supplemental UHOT Work Plan
15 August 2017
Page 9 of 17

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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