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SRR T Dear Mr Josh1

S mhyaog

3 The US Army FOl't MOanllth (FI'MM) Team has revrewed and summanzed prev1ous:':-E.E_":'.j.fl:’;}."f
R 1nvest1gat10ns conducted at the " former Underground Storage “Tank: (UST) 490. This site- 1 1

g - investigation (SI) report prowdes an overview of historical’ mformatlon -the results of recent ﬁeld-vj o

o -investigations- between -Aptil: 2016 and ‘Janary. 2018, and a récommendation  for -addressing’ ..

AR . exceedances of apphcable New, Jersey Department of Envnonmental Protectlon (NJDEP) cr1ter1a'7,' (A
© o for this' site. e T I

07107 OBIECTIVES RPN S
: :'f{Groundwater samplmg was conducted in- 2016 2017 and 2018 to dehneate groundwateri RTINS

o contamination at former. UST :490." Soil sampling  was- conducted.in' 2016’ to"supplement - the g

: i I_ex1stmg ‘soil. and groundwater analyses for - delineation of petroleum contamination. in ‘soil:" - " L
o Proposed ﬁeld 1nvest1gat10n activities were’ documented in‘two work plans the Parcel 79 Work» T

~."7+ 1. Plan’Addendum for a Former Storage Tank Sites (February 2016) approved: by: the; NJDEP:in " :

" March 2016 and the Unregulated Heating: Oil. Tank (UHOT). Work Plan (August. 2017) approved:' L

- f by the NJDEP m October 2017. (Attachment A, Correspondences 1 through 6)
(7172407 SITE DESCRIPTION A A

L UST 490 was a'1,000-gallon steel' No, 2 fiel: o1l UST. (Reglstratlon ID No, 90010 58) that wasffi .

- :'-.[removed by.the Atmy:in May: 1990.: ‘The former location of UST 490 is shown on Figiire 1. 'No".- - PR
"+ closure samples Were collected i 1990 because soil contammat1on was: not observed In 2005 a-~;ool

- subsurface investigation was: conducted’ 0, assess the site: for petroleum contamination, Three 501l .

- sanples and’ One. duphcate ‘samiple :were ‘¢ollected ‘from - three- locations along the ‘former tank <~ - 1
centerhne The soil- samples ‘were . analyzed for total petroleum hydrocarbons (TPH) A e
N groundwater sample was also collected .and. analyzed for VOCs and. SVOCs. " As:documented:in' -~ T

" the closure réport for UST 490 (Reference 1; provided in Attachment A, Correspondence 8), =~ =

U TPHR these soil sampleés did not-exceed the NJDEP-TPH cr1ter10n 'of 10,000 milligrams/kilogram - * .-

'-f:}(mg/kg) in effect in'2007.- The groundwater sample results were also below the: NJDEP Ground R

R Water Quahty Cr1ter1a (GWQC) in effect in- 2007 When No Further Act10n (NFA) was requested T S

200.1e
-./FTMM_02.08_0703_a
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L Con Aprll 2015 NJDEP d1d not grant the request because the s011 samples exh1b1ted TPH levels up ORTI
o 8,762 pprm, which were above the:current. soil remedrat1on standard of 5,100 mg/kg (Referencef el
.. 2); note that reference te“current” comparlson ctiteria or- standards within this ST report refersito . .- .-
- the criteria/standards-in effect at the time this document was ‘prepared. The 2-methy1naphthalene' T
"--. " concentration in: groundwater was also-above the current NJDEP interim- GWQC; and i in'soilwas -~
. above the ¢urrent NJDEP: Impact to: Groundwater (IGW) Soﬂ Screemng Level (SSL) standard; . " ©-~.. -
IR therefore “additional. - characterrzatlon of groundwater  was: requrred (Attachment A T
Correspondence7) o SRS BRI

2 1 Slte Land Use

N 3_ Former UST 490 was. located adjacent to Bu1ld1ng 490 w1th1n Parcel 79 in the eastern port1on of'-'_": ST
.- the Main Post (MP) of FTMM. - The' 'UST 490 site i -surrounded by Bulldrng 490 'to the south, ac T
o paved parkmg area to- the west, and open grassy areas in- other: directions. Future land use. of. theﬁ.:.: L
L UST, 490 area is proposed to be a: re51dent1al d1strrct w1th low t0; med1um dens1ty housmg RN
RSP .'(Reference 3) SRR : ' : ' 5

2 2 Slte Geology and Hydrogeology

R ;3 0. PREVIOUS INVESTIGATIONS _ : . s Sl

L SOll samples ‘were. collected from three locatrons (490 A 490 B and 490 C also 490 D was‘.’.- EES

-+ collected as a field duplicate of 490- -B)-along the former tank centerliné in Deceinber 2005- and. -

-+ .- analyzéd for TPH, as reported iin Reference 1; provided in' Attachment A; Correspondence 8 o

"1 Soil samples 490-A,.490-B, 490-C; and 490-D.(duplicate of 490-B) had. TPH concentrations of . "~ -

8,762 mg/kg, 2, 981° mg/kg, 4,523 mg/kg, and- 4,145 mg/kg;. respect1vely ‘One grab groundwater-' [ERINEINERS

S sample was ‘collected in soil bormg 490 B and analyzed for VOCs and SVOCs There WEre no LT
3:‘.'exceedancesofthecurrentGWQC ' R T P o

S Addltlonal soil ‘and groundwater samplmg were conducted in 2010 er so1l samples were.li{'; L

" collectéd and analyzed for VOCs, SVOCs, and TPH.. TPH resuilis ranged fromND to 5,942 mg/kg..

e R . 2-Methylnaphthalene was detected.in groundwater sample TMP-1'at 70.8 pg/L; above the.current .. -
Cie. GWQC of 30 pg/L. “Thrée temporary wells were sampled again. in July 2010. Detectrons_of 2-

'The Hornerstown Format1on underhes much of the MP mcludmg the UST 490 aréd and 1s'» T
D approx1mately 25 to 30 feet thick based on other MP soil bormgs “This formation is d1stmgu1shedj'j RETERE
S by ‘varying proportrons of- glauconltlc clay, silty” ‘clay, and minor sand.’ ‘The. T1nton Formation- = -~
o underhes the Hornerstown Formatron and cons1sts of dense fme sand and trace sﬂt glaucomte BRI
S So1l encountered in bormgs at UST 490 were prrmarﬂy mo1st to: saturated gray-green and brown.: R
DR sand with some sand/s1lt and traces of clay/gravel Deeper soils below’ approxunately four feet (ft) e
) -:‘:‘typ1cally cons1sted of- saturated hght gray, orange, and.brown: mottled. sand :with.'some. silt. - .. _
.. Indications. of fill (coal and brick). were observed. in'the: bormg log for PAR 79:490-SCREEN1 . - .1~ 0.
" . down to-40.inches; : PAR=79-490-TMW-04 had coal preces under the asphalt and PAR-79-490-". - ..~
T TMW-07 -also had: coal - fragments. down to 18 ‘inches. - Soil ‘borinigs ‘logs. are provided in- -
1 Attachment B. The depth to grounidwater at UST 490 ranged from: approximately 2 to 4 ft below .~ ... -0
e -'{-ground surface (bgs) (Table 1) Groundwater is typ1cally encountered in the gray, green and['.f N
brown sand and flows southeast (Flgure 2) L S ; : : AR -
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methylnaphthalene ranged from ND to 115-ug/L; above the current GWQC of 30 ug/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 wells were installed to
a depth of 12 to 13 ft bgs after the analytical data from the temporary wells (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
current 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 wells) for the following wells:

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 490MWO01 sampled January 2018;
New permanent well PAR-79-490-MW-02 sampled January 2018; and
New permanent well PAR-79-490-MW-03 sampled January 2018.

4.1.1 Exceedances of NJDEP Comparison Criteria

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

¢ Temporary well PAR-79-490-TMW-01:
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o Benzo(a)anthracene concentratlon of 0 14 u g/L exceeded the NJDEP GWQC.'}' i :

- of 0.1 pg/L,

-':.'Temlj)orarywellPAR 79:490-TMW-02: T e
Lo Benzo(a)anthracene concentratlon of O 26 pg/L exceeded the NJDEP GWQC:. TR

- of 0.1 pg/L;

_o Benzo(b)ﬂuoranthene exceedance concentratlon of 0. 21 u g/L that exceededi“.'f SR

- the NJDEP- GWQC of 0.2 ug/L

s - "’-I‘emporary well PAR-79:490- TMW-03:

L02- methylnaphthalene concentrat1on of 63 5 u g/L exceeded the NJDEP GWQC . . U

L of30-ug/L.

o ~Total SVOC TICs exceedance concentratlon of 1 323 » g/L that exceeded the - -

NJDEP GWQC of 500 gL

= i-; '-Temporary well PAR:79-490-TMW.-05:"

L _ A o fBenzo(a)anthracene concentratlon of 0 67 p g/L exceeded the NJDEP GWQC o
‘0. ;Benzo(a)pyrene concentratlon of 0 48 pg/L exceeded the NJDEP GWQC ofi-,:; . f
o o Benzo(b)ﬂuoranthene exceedance concentratlon of O 62 p g/L that exceededj: : L

o o - Indeéno(1,2,3:cd) pyrene. exceedance concentratron of 0 23 u g/L that exceeded-: ! 'j g

o L1, 2- Trlchloroethane concentratlon of 4 5 u g/L exceeded the NJDEP GWQC BER

of 3 g/l

0.2 methylnaphthalene concentrat1on of 102 p g/L exceeded the NJDEP GWQC B . ::::f -

" of 30 g/l

'.:‘.Temporary wellPAR 79 490 TMW 08 T ‘ ST
0 2- methylnaphthalene concentratron of 907 u g/L exceeded the NJDEP GWQC.': R

S of 3ol
- of 0.1 pgll:
0 gl

e -the NJDEP GWQC ofO 2 pg/L

4 the NJDEP GWQC of 02 ig/L..-

:1- & ‘Naphthalene exceedance concentratlon of 499 u g/L that exceeded the NJDEP o ; S

1 GWQC of 300 gL -

- in’ January

412

- ) . Select VOCs and SVOCs (see sectlon 4 1 l) were detected at concentratlons above therr current:l ; Ca
. GWQC ‘within five: temporary wells (PAR—79 490-TMW-01, PAR-79:490-TMW-02;’ PAR—79—1'_': o
03, PAR-79 490-TMW- 05 and PAR-79- 490- TMW -08) in August 2016 and November' SRR

'j';i'f~_490TMw S
SRR 2017 However there were no exCeedances of the current GWGC in the permanent wells sampled.i.j-: e

: o ~Total, SVOC TICs. exceedance concentratlon of 797 ug/L that exceeded the::.j : e
_ : _ ","-_-.NJDEPGWQCofSOOug/L . L e

- One exrstmg permanent momtormg well and’ two new permanent momtormg wells Were sampledii:.: S
2018 based on ‘the results’ observed in the’ 2016 -and 2017 _temporary. well samplmg o

R - activities, There were no exceedances of the current NJDEP GWQC at any of the three permanentf - :-:". B
R Z‘ wells durmg the- 2018 samphng (see Flgure 4 and Table 3) ' - L T

Constltuents of Potentlal Concern (COPCs)
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in 2018. In comparison to temporary well results, the results from the permanent wells are much
more representative of groundwater conditions because the permanent wells 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 soil 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 soil borings and the historical (2005 and 2010)
soil samples are shown on Figure 5. Three soil samples were collected 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 soil analytical results are
shown on Table 4 and Figure S.

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).

e EPH concentrations at one soil 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 collected in 2016 did not exceed the current soil remediation
standard of 5,100 mg/kg for fuel oil (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 soil samples.

4.2.2 Constituents of Potential Concern (COPCs)

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

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

5.0 RECOMMENDATIONS

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

It is recommended to excavate and remove petroleum-contaminated soil to address the exceedance
of the current NJDEP IGW SSL for 2-methylnaphthalene (Figure 6). Under this recommendation
and based on analytical results as well as elevated PID results in the boring logs (Attachment B),



Ashish Joshi, NJDEP

UST 490 Site Investigation Report
22 July 2019

Page 6 of 7

approximately 50 bank (in place) cubic yards of petroleum-contaminated 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 petroleum-contaminated 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 containerized 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 areas impacted. Characterization, transportation, and offsite disposal of
petroleum-contaminated soil should comply with all appropriate Federal and state laws.

We look forward to werking 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
Fort Monmouth BRAC Environmental Coordinator

cc:  Ashish Joshi (e-mail and 2 hard copies)
William Colvin, BEC (e-mail and 1 hard copy)
Joseph Pearson, Calibre (e-mail)
James Moore, USACE (e-mail)
Jim Kelly, USACE (e-mail)
Joseph Fallon, FMER A (e-mail)
Cris Guill, Parsons {e-mail)
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Attachments:

Figure 1 — UST 490 Site Location

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

Figure 3 — UST 490 Site Layout, Temporary Monitoring Well Groundwater Sampling Locations, and
Results :
Figure 4 — UST 490 Site Layout, Permanent Monitoring Well Groundwater Sampling Locations, and
Results

Figure 5 — UST 490 Site Layout, Soil Sampling Locations, and Results

Figure 6 — UST 490 Recommended Extent of Excavation

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

Table 2 — Ground Water Sampling Results from Temporary Wells — Comparison to NJDEP Ground
Water Quality Criteria

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

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

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

» “UST 490 Site Investigation Report, Fort Monmouth, Monmouth County, Oceanport,
New Jersey” (22 July 2019)

PERSON RESPONSIBLE FOR CONDUCTING THE REMEDIATION INFORMATION AND CERTIFICATION
Full Legal Name of the Person Responsible for Conducting the Remediation:  William R. Colvin

Representative First Name: William . Representative Last Name: _Colvin
Title: _Fort Monmouth BRAC Environmental Coordinator (BEC) o
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Bureau of Northemn Field Operations
7 Ridgedale Avenue (2™ Floor)
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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 Well Groundwater Sampling Locations, and Results
Figure 4 — UST 490 Site Layout, Permanent Monitoring Well Groundwater Sampling Locations, and Results
Figure 5 — UST 490 Site Layout, Soil Sampling Locations, and Results

Figure 6 — UST 490 Recommended Extent of Excavation
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[Benzotayanthracene \ [Berzotapnthracene O Exceedance of Groundwater Criteria Standard
Benzo(a)pyrene < 0.98 \ [Benzo{a)yrene ; i )
Benzo(b)luoranthene <0.98 [Berzoiomantiene  [IRIIIREIS W Syater Line
Indeno(1,2,3-cdlpyrene < 0.98 Indeno{1,2,3-cd)pyrene 0.134J S Sanitary Sewer Line
Naphthalene <0.98 Naphthalena < (.96 \
Total SVOC TICs 9.9 JN Total SVOC TICs 195.4 JN SW Storm Sewer Line
R-79-490-TMW-01
G Gas Line
Estimated Groundwater Flow Direction
490MWO01
o] ~/9-490-TMW-02
UST490 = Exceeds the NJDEF GWQC
PAR-79-490-TMW04 PAR-79-450-TMWO04-DUP
Analyte AR-794490-TKIW05
1,1,2-Trichlorcethane < 0.75 < 0.7
1 <1
2-Methyinaphthalene < PAR-79490-TMW0S
Benzo{ajanthracene <1 <1 Analyte
Benzo{a)pyrene <1 <] 490 PAR-79-490-TMW 1,1,2-Trichloroethane 45
Benzo{b¥ucranthene < 1 <1 2-Methylnaphthalene 102
Indeno(1,2,3-cd)pyrene <1 < 1| Benzo(a)anthracene <0.99
Naphthalene <1 <1| — Benzo(ajpyrene <0.99
Total SVOC TICs NA, 5.4 JN _I Anat PAR-79-490-TMW03 Benzo(b)fiucranthene <0.99
it & yte Indeno(1,2,3-cd)pyrene <0.99
PAR:79-490-TMW04 1.1,2-Trichlorosthane 27J HE L4 —% Analyte NIDEP GWQC
2-Methylnaphthalene 63.5 Fotal SVOC TiCs 7T 3 N 4,1, 2-Trichlorcethane 3
Benzo(a)anthracene <0.93 : 2-Msthylnaphthalene 30
Benzo(a)pyrene <0.93 / Benzo{alanthracene 0.1
i PAR-78-490-TMW06 S ZoB OO 2063 PAR-79:496"SCREEN3 {Berzo@)pyrene o1
1,1,2-Trichloroethane < 0.75 Indeno(1,2,3-cd)pyrene <0.93 Benzoibfluoranthene 0.2
2-Methylnaphthalene <0.99 Naphthalene <0.93 Indeno(1,2, 3-cd)pyrene 0
Benzo(a)anthracene < 0.99 Total SVOC TICs 1323.1 JN Naphthalene 300
x 0.99 A
Benzo(b)fiuoranthene < PAR-79-490-SCREEN2 » Units in pg/L
Indeno(1,2,3-cd)pyrene < 0.99 PAR-TO-490-TMW (8
Naphthalene <0.99 Mm == - N
- <
Total SVOC TICs NA 1,1,2-Trichlorosthane .75 A
2-Methylnaphthalene 907
\ PAR-79-480-MW-02 Benzo{a)anthracene 0.67 J R
i ' n =
PAR-79-490-SCREEN1 Benzo{a)pyrene 0.48 J - ne e
4 [Berzobuoranthene 0.62 ) 0 12.5 25 50
Indeno(1,2,3cd)pyrene 0.23J Feet
4 Naphthalene 499 Source: FTMM Supglied CAD, 2013; LS. Army BRAC, 2008, 2008 S Repori; USGS NHD, 22,
PAR-79-490-TMWO7 Total SVOC TICs 796.6 JN
Analyte ‘ %FE:E\:NNWS Fort Monmouth
= amon & NW,
;:;i;:TNMh:: : g;: Huntsville AL New Jersey
2 naphﬂ-uah = 0.99 UST490 SITE LAYOUT, TEMPORARY
enzofajanthracene - MONITORING WELL GROUNDWATER
Benzo{a)pyrene <0D.99 SAMPLING LOCATIONS AND RESULTS
TREATED BY, ]
Benzo(b)luoranthene <099 PAR-79-490-TMW0: RR KF
Indenc(,2,3-cd)pyrene < 0.99 BATE: NUMBER.
Naphthalene < 0.99 JUN. 2019 FIGURE 3
Totat SVOC TICs NA PROJECT NUMBER, LE:
e = 748610-06031 FIGURE 3.mxd




LEGEND:

A  Groundwater Sample (Temporary Well) (2017)
Proposed Field Screening Boring
Shallow Monitoring Well

Groundwater Sample (2016}

o B & &

Former UST Location (Estimated)
W Water Line
S Sanitary Sewer Line

SW Storm Sewer Line

G Gas Line

.F‘AR-?9~490-TMW—01 Estimated Groundwater Flow Direction

490MWO1 =
; FAR-79-490-TMW-02

NOTE:

=~ PAR-797490-TMW05

There were no exceedances of the NJDEP GWQC
in the permanent well results

PAR-79-490-TMW-0.

9-490-TMW04

PAR-79:490-SCREEN3

PAR-79-490-SCREEN2 Qﬁ*gﬂ'mwos

PAR-79-490=TKI\06
A PAR-79-490-MW.

PAR-79-490-SCREE

»

N

A

1inch = 40 feet

0 20 40 1]
Feet

Source: FTMM Supplied CAD, 2013, LS. Army BRALC, 2008, 2008 5| Report, USGS NHD, 2012

PRARSONS Fort Monmouth

401 Diamond Drive NW,
Huntsville AL New Jersey

UST490 SITE LAYOUT, PERMANENT
MOINTORING WELL GROUNDWATER
SAMPLING LOCATIONS AND RESULTS

CREATED BY. 1 L BY;
RR KF

BATE FIGURE HUMBER. |
JUL. 2019 FIGURE 4

[PRGIECT NUMBER. TE
748810-06031 FIGURE 4.mxd




PAPTProjects\Huntsville Cont W8120Y-09-D-0062\F TMM\CAD Files\GIS12019 R

PAR-79-490-5B-01
Depth (ft bgs) 1.5-2 22,5 9.5-10
2-Methylnaphthalene NA NA NA
EPH (C9-C40) 4) 307) 3.8) PAR-79-490-SB-01
PAR-79-490-SB-04
UST490
PAR-79-490-SB-04
Depth (ft bgs) 2-25 3.5-4 8-8.5
2-Methylnaphthalene NA 9 NA
EPH (C9-C40) 91.4 1,600 5.6)
490
PAR-79-490-SB-03
Depth (ft bgs) 2-2.5 6-6.5 9,5-10
2-Methylnaphthalene NA NA NA
EPH (C9-C40) 378 43.2 5.5)

PAR-79-490-SB-02

PAR-7!

PAR-79-490-5B-02
Depth (ft bgs) 2-2.5 3.5-4 8-8.5
2-Methylnaphthalene NA NA NA
EPH (CS-C40) 4.9) 413 <10.7

LEGEND:

B Soil Sample {2016)

W Water Line

SW Storm Sewer Line

G Gas Line

®  Former UST Location (Estimated)

S Sanitary Sewer Line

Estimated Groundwater Flow Direction

Exceeds the NJDEP IGW
Soil Screening Level

NJDEP |NJDEP IGW
Analyte RDCSRS Soil
2-Methylnaphthalene 230 8
Total EPH 5,100 NLE
Units in mg/kg
N
1inch = 25 feet
0 12.5 25 4]
Feet
Source: FTMM Supplied CAD, 2013, U.8, Army BRAC, 2008, 2008 S| Report; USGS NHD, 2012
e&nsﬂgl\"l&s Fort Monmouth
Huntsville AL New Jersey
UST490 SITE LAYOUT, SOIL
SAMPLING LOCATIONS AND RESULTS
[CREATED BT, [REVIEWED B7.
RR KF
[DATE: FIGURE NUMBER,
MAY. 2019 FIGURE 5
[FROJECT NUMBER, FILE.
748810-06031 FIGURE 5.mxd




EG :

\ &  Shallow Monitoring Well
\ B Soil and Groundwater Sample (2016)
¥  Former UST Location {Estimated)
®  Historic SoillGroundwater Sample
W Water Line

S Sanitary Sewer Line

PAR-79-450-58-01 -2016 SW Storm Sewer Line
Depth {ft bys} 1.5-2 225 9.5-10 G GasLine
EPH (C9-CA0) aJ 3.7 38)
Py -« Estimated Groundwater Flow Direction
AR-79-490-SB-0 1/TMW- —— .
L Extent of Excavation
82 - 2010
Proposed Soil Removal Area (2.5-7' bgs) B3 - 2010 Depth {ftbgs}| 3.5-4.0
Estimated 50 bank c.y. contaminated soil Depth {ftbgs} |  3.5-4.0 TPH ND
TMP3 TPH 547 .
s Jue2
— '‘AR-79-490-5B-02/TMW.
\ ~— B3
I B4-2010 | e 490MWO1 o
Depth (ftbgs)| 3.5-4.0 \ B4 """G.___‘__ PAR-79-490-58-02 - 2016
[rPH 5,942 —< TMP1 ~— Depth {ft bgs) 225 | 354 | 885
\ = 490A _ ™ EPH (C9-CA0) a9) | a13 | <07
\ 490-B P79 -04 NOTES:
5> \ 490C |, drms” B1- 2010 :
/D - p Depth {ft bgs) 3.5-4.0 Assumes removal of 2.5' depth of clean overburden.
\ - TPH 1,527 EPH = Total Extractable Petroleumn Hydrocarbons
B5 - 2010 ‘ - - Leave well 490MWO01 in place.
Depth (ftbgs) | 3.5-4.0 PAR-79-450-5B-04 - 2016 ND = Not Detected
]TPH ND BB Depth (ft b!s_] 2.25 3.5-4 885 TPH = Total Petroleum Mydrocarbons
1,500 i
— EPH (C9-CAD) 914 5.6J
Depth {ft bgs) 66.5 490-A - 2005
862010 TPH 4,523 Depth (ft bgs) 6-6.5'
Depth (ftbgs) [ 3540 it TPH 8762 ooer
{TPH ND Analyte RDCSRS
490-8 - 2005 Total EPH 5,100
Depth {ft bgs) 6-6.5 Units in mg/kg
[TPH 2,981
AR-79-490-SB-03/TMW-03 N
' PAR-75-490-MWO A
i T 1 1inch = 10 feet
Depth (ft bgs) 2-2.5 6-6.5 9.5-10 0 5 10 0
EPH (C9-CA0} 378 43.2 551 Feet

[Source: FTMM Suppied CAD, 2013; LS. Amy BRAC, 2008, 2008 5| Report, USGES NHD, 2012

PARSDNS Fort Monmouth

401 Dlamond Drive NW,
Huntsville AL New Jersey

UST490 RECOMMENDED
EXTENT OF EXCAVATION

[CREATED BY

\Huntsville Cant W3120Y-09-D-0082\F TMMICAD FlieaiGIS12019 Re)

RR KF
DATE: g
MAY. 2019 FIGURE 6

JECT ND :
748810-06031

FIGURE 6.mxd
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Table 1
Groundwater Gauging Data and Elevations (January 15, 2018)

Parcel 79 UST 490
Fort Monmouth, New Jersey

;IV:‘::_ Well il iy Mount* Gauged | Gauged | Calculated
Sit Well Permit | Y Coord. | X Coord. | Installation | Depth| Pipe | Screen b Dot B i o o i ot g Gauge | Depth to | Depth to | Groundwater | Sampling
e Casing Size | Protective | Casing Surface
# (North) (East) Date Casing | Length 2 Time | Water Bottom Elevation Date
Length (elevation) Casing Elevation | Elevation
ft.) inches | FM o UR) (. ToO) [(.TOO) | (1t)
490MWO1 N/A 540868 622924 8/15/2011 | 20.00 5.00 15.00 9.62 0.01 UR 10.06 7.66 9:16 4.03 22.01 5.59 NS
PAR-79-490-MW-02 E201714060 | 540762.2 622992.3 12/18/2017 | 15.00 5.00 10.00 10.37 0.01 UR 10.67 7.41 9:06 5.50 15.27 4.87 1/19/2018
PAR-79-490-MW-03 E201714061 | 540626.4 623089.8 12/18/2017 | 15.00 5.00 10.00 9.04 0.01 UR 9.55 6.43 9:11 5.08 14.92 3.96 1/19/2018
PAR-81-202D-MW-02 | E201712748 | 540325.7 | 622816.8 | 11/10/2017 | 1470 | 4.70 10.00 8.35 0.01 UR 8.82 5.74 10:06 4.15 15.33 4.20 1/16/2018
MI6MWOI E201102873 540402 622908 3/9/2011 15.00 5.00 10.00 5.58 0.01 FM 591 5.89 10:15 1.54 14.82 4.04 NS
MI6MWO02 E201102874 540222 622920 3/9/2011 15.00 5.00 10.00 6.87 0.01 UR 7.18 4.81 10:19 385 13.5 3.02 NS
MI6MWO03 E201102875 540181 623056 3/9/2011 15.00 5.00 10.00 4.11 0.01 FM 4.58 4.58 10:23 1.78 14.44 2.33 NS
202MWO01 N/A 540361 622842 8/15/2011 | 15.00 | 5.00 10.00 8.65 0.01 UR 9.11 6.62 10:08 4.65 17.14 4.00 NS
ECP-80MWO1 E201000904 | 540380.000 | 622590.000 | 3/23/2010 | 20.00 5.00 15.00 8.66 0.01 N/A N/A N/A 10:30 4.05 14.97 4.61 NS
PAR-80-MW-01 E201602886 | 540404.000 | 622626.000 | 4/1/2016 | 12.00 | 2.00 10.00 8.85 0.01 UR 9.61 6.91 10:32 4.24 224 4.61 NS
PAR-79-142B-MW-01 E201712750 | 540814.1 622475.3 11/10/2017 | 14.70 4.70 10.00 13.48 0.01 UR 13.97 10.81 10:36 6.36 15.13 7.12 1/17/2018

Notes:

- The synoptic round of water levels in the wells was collected on January 15, 2018.
- Well information were provided by FTMM for all wells installed before June 2013,

- ft = feet
- TOC = Top of Casing

- Elevation = feet above mean sea level
- N/A = information not available

- NS = Not Sampled

- Bolded top of casing elevations represent a mathematical adjustment between earlier NAD systems and the NAD 88 spatial system: the wells were reduced 1.09 feet to reflect the changes in the NAD systems.
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TABLE 2

GROUND WATER SAMPLING AESULTS FROM TEMPORARY WELLS
- COMPARISON TO NIDEP GROUND WATER QUALITY CRITERIA
SITE 490 UST -Fort Monmouth, New Jersey

iLoc ID B Bnd PAR-TS-490-TMWO1 PAR-T79-490-TMW02 PAR-79-490-TMWO03 PAR-79-480-TMW-04 PAR-T9-480-TMW-05 PAR-73-490-TMW-06 PAR-79-490-TMW-07 FAR-T8-480-TMW 08
roul
Isample ID Water Qualityl ™G5 FAR.76.490-TMWO1 | 99-PAR-79400-TMW02 | PAR-79-490-TMWO3 | PAR-794S0-TMW-04-08 | PAR-70-400.-TMW-104-08 | PAR-75-490-TMW-05-08 | PAR-79-460-TMW-06-08 ]| PAR-79-490-TMW-07-08 | PAR-79-490-TMW-08
[sampie Date s 6/5/2016 8/5/2016 B/472016 111372017 117372017 117372017 11/3/2017 111372017 1172112017
LEiIterad Tokal Tolad Total Total Total Total Total Total Total
Volatile Organic Compounds (pail) A = = = =
1,1,1,2-Tetrachloroethane 1 <0.75 = D.75 <075 UJ <Q.75 <075 <0.75 <075 <0.75 < (0,75
1,1,1-Trichlorogthane 30 < 0.75 <0.75 <075 LU <075 <075 <0.75 <0.75 <075 <0.75
1,1,2 2-Tetrachicroethane 1 < 0.75 = 0.75 < {.76 UJ <75 <075 < 0.75 <075 <0.75 < (.75
,1,2-Trichloroethane 3 15 <075 274 <075 <075 <075 <0.75 <0.75
_1-Dichlorosthane 50 <0.75 <075 <0.75 UJ__ <0.75 <0.75 <075 <0.75 <0.75 < 0.75
-Dichloroethens 1 <075 <075 075U <075 <075 <0.75 <075 <0.75 < 0.75
1,1-Dichloroprapene 100 <075 =075 =075 UJ <0.75 <075 <0.75 <0.75 < 0.7 <075
2.3-Trichlorobenzene [£4] <0.75 =075 <075 UJ <0.75 <0.75 =075 <0.75 «{.7 < (.75
,2,3-Trichloropropane 0.03 <25 =25 <25 L <25 <2 <25 <25 <25 <25
2 4-Trichlorobenzene 9 2075 <075 = (.75 LJ «0.75 <07 <075 <0.75 <075 « (.76
2, 4-Trimethylbenzena 100 <075 =075 <0.75 L <075 <07 =075 <075 <075 98.4
1,2-Dibromo-3-chloropropanse 0.0 <25 <3 <25 UJ <25 <25 <25 =25 <25 <25
1,2-Dibromoethane 0.0 <075 = (.7 < (0.75 UJ < .75 <075 < 0.75 <0.75 <075 <075
1,2-Dichlorobenzene 600 < 0.75 < 0.7 <0.75 UJ =075 <0.75 <0.75 =075 <075 <{.75
7,2-Dichlorosthans 2 <075 <0.7) <0.75 UJ <0.75 <075 <0.75 <075 <0.75 <0.75
1,2-Dichloropropane 1 <075 < (.7 <0.75 UJ =0.75 <075 < 0.75 <0.75 < 0.75 < (1,75
1,3 5-Trimethylbenzene 300 < D.75 <0.75 <0.75 UJ =075 <075 <0.75 <075 <075 <0.75
1,3-Dichlorobenzene — 600 <D.75 <0.75 < 0.75 UJ <0.75 <D.75 <0.75 <0.75 <0.75 <0.75
1,3-Dichloropropane 100 <075 <0.75 <075 UJ <0.75 <075 <075 <075 <075 <0.75
,A-Dichlorobenzene 75 <0.75 <075 < 0.75 UJ <{.75 <0.75 <075 <075 =075 <0.75
|z.zichioropropane 100 <0.75 <075 <0.75 UJ <0.75 <075 _ <0.75 <0.15 <0.7f <0.75
100 <075 =075 «0.75 UJ <0.75 <0.75 <0.75 <0.75 < 0.7¢ =075
8,000 193 B 43 JB 148 7B (XA 718 <38 4B 3.7 4
1 <0.75 2075 <0.75 UJ < 0.75 <0.75 <075 <075 <075 <0.75
100 <0.75 <0.75 <0.75 U <0.75 <0.75 <0.75 =0.75 <075 __ <0.75
300 <0.75 <0.75 <0.75 U <0.75 <0.75 <0.75 <0.75 <075 <075
1 <075 <0.75 <0.75 UJ <0.75 =0.75 <0.75 <0.75 <0.75_ <0.75
3 < 0.75 <0.7 <0.75 U <075 =0.75 <0.75 <075 <0.75 <0.75
Kl <075 <075 <0.75 UJ <0.79 < 0.75 =075 <0.75 <075 =075
50 <0.75 <0.75 =0.75 UJ <0.75 <0.75 <0.75_ =075 <0.75 <0.75
1 = 0.75 <075 <0.75 L <0.75 <0.7! <075 <0.75 <075 =075
E <0.75 <0.78 < 0.75 Lt <075 <0.7 <0.75 <075 <0.75 <0.75
70 <0.75 <0.75 <0.75 W <075 <07 <0.75 <075 <075 <075
70 <0.7 <0.75 <0.75 L _ <075 =076 <0.75 <075 <075 <0.75
1 =<0.75 <0.75 <0.75 UJ <075 <075 <0.75 <0.75 <0.75 <0.75
100 <075 <0.75 <075 UJ =075 <0.75 <075 <0.75 <0.75 4.8
1,000 <0.75 < .75 < 0.75 LS <0.75 <075 <075 <0.75 <075 <075
700 <075 <0.75 <0.75 UJ <075 <075 <075 <0.75 <075 4,
1 <075 <075 <0.75 UJ <0.75 <075 =075 <0.75 <075 < 3,
700 < 0.75 <0.75 41 J <0.75 < (.75 5.5 <{.75 < (.75 [X
1,000 <15 <15 <15UJ <15 <15 <18 <15 <15 <1.5
10_ = 0.75 <0.75 <0.75 UJ <0.75 UJ <0.75 UJ <0.75 LS <0.75 UJ <075 UJ 0.47 J
300 <38 <3.8 <38 UJ <38 <38 <38 <38 <3, <38
100 < 0.75 <0.75 <0.75 UJ =0.75 <0.75 <0.75 <0.75 < .7 «<0.75
300 32J <38 <38 UJ <38 <38 <38 < <3 <
isobutyl ketone ‘20 < 3 <38 <38 L) <38 <38 <38 < <38 <
Tertbutyl Ether 70 <0.7 <0.75 =075 W) <075 <0.75 <075 <075 .4
ene chloride 3 <0.75 <07t =075 U =075 <0.7 =0.75 <0.75 < 0.75 <0.75
300 <0.75 .51 J 7.7J =075 < 0.7 3 < 0.75 <0.75 7i.2
100 < 0.75 < 0.7t =075 L =0.76 < 0.75 A <075 <075 12
1,000 <0.75 <075 <075 L = 0.75 < 0.75 <0.75 <0.75 = D.75 =075
00 <075 <0.75 <075 UJ < 0.75 < 0.75 <075 <0.75 «0.75 < {).75
00 <0.75 =075 .61 J <075 <0.75 7.4 <0.75 <075 13.8
00 =075 _ 0.51J _ 8 <075 <0.75 77 <075 <075 10
100 <0.75 <0.75 < 0.75 UJ <0.75 <0.75 <0.75 =0.75 <075 <075
Butyl Alcohol 100 <125 <125 <125 UJ <125 <125 <12 <125 <125 <128
utylbenzens 100 <0.75 <0.75 <0.75 UJ <07% <0.75 <0.7 <075 <075 <0.75
Tetrachlioroethene 1 <0.75 <0.7 <0.75 UJ <075 < 0.75 <0.7 <075 <075 <07
Toluene 600 <075 <07 <075 UJ <0.75 < 0.75 < {.75 <0.75 <075 < (.7
[Total Xylenes 3,000 NA NA NA <23 <23 <23 <23 <23 <23
Trans-1,2-Dichloroethene 100 <075 <075 <0.75 UJ <0.75 <0.75 <075 =0.75 <075 <075
Trans-1,3-Dichloropropene 1 < 0.7 <075 < .75 UJ <075 <0.75 <075 <075 < 0.75 =0.75
Trichioroathene <07 <0.7 <0.75 U <075 <075 <075 <0.75 <0.75 <0.75
Trichlorofiucromethane 2,000 < 0.7 <0.7 =075 UJ <0.75 <0.75 = 0.75 <0.75 <0.75 < 0.7
Vinyl chloride 1 <07 <0.75 <0.75 U <0.75 <0.75 <075 <0.75 <075 <0.7
VOCs (ugl) L1E8
Total TIC VOCs NLE NA 8.1 N [ IR NA | MNA 346.5 JN_{ HA NA 273.1 JN




TABLE 2

GROUND WATER SAMPLING RESULTS FROM TEMPORARY WELLS
« COMPARISON TO NJDEP GROUND WATER QUALITY CRITERIA
SITE 490 UST -Fort Monmouth, New lersey

Loc ID NG PAR-79-490-TMW01 PAR-79-490-TMW02 PAR-79-490-TMWO3 PAR-79-490-TMW-04 PAR-79-490-TMW-05 PAR-79-490-TMW-06 PAR-79-490-TMW-07 PAR-75-490-TMW-08
|sampla ID "m! Q“nl 99-PAR-79-490-TMWO1 B9-PAR-79-490-TMW 02 PAR-75-490-TMW0O3 PAR-T9-490-TMW-04-08 PAR-76-480-TMW-104-08 PAR-79-480-TMW-05-08 PAR-T9-490-TMW-06-08 PAR-79-490-TMW-07-08 PAR-79-490-TMW-08
{5ampls Date Criwie /52016 8/5/2016 B/472016 117372017 117372017 14/3/2017 11/3/2017 11/3/2017 1172172017

Filtared - Total Total Total Totad Total Tolal Total Totad Total

Semivolatils Organic Compounds (gl - o

1,2 4-Trichlorobenzene g <088 < 0.9¢ =0.93 <1 <1 =0.99 < 0.9 =099 = 0.94

1,2-Dichlorobenzene 600 < (.98 < .9 =<0.93 < 1 <1 < (.99 < ) 9¢ <{.99 < (.04

1,2-Diphenylhydrazine 20 < (.98 < {.9€ <093 < <1 <089 < {).9¢ <089 < (1,04

1,3-Dichiorobenzene 800 < .98 < {.96 < 0.93 < <1 <089 < {).9¢ <089 < ().94

4-Dichlorobenzens 5 <098 < 0.96 <0.93 < <1 <089 < 0.99 < .89 < (.84

2,45 Trichiorophenal 700 <28 =29 <2.F < <3 <3 <3 <3 < 2.6

2 4 B-Trichlorophenol 20 <008 <0.98 < 0.3 < <1 <0.99 < 0.89 <099 < 00,04

2,4-Dichlorophencl 20 < 0.98 <096 « .97 < <1 < 0.99 « [1.99 « {99 < (.94

2 4-Dimethylphenot 100 <4, <48 <4 <5, <5 <5 <5 < <47
IE,‘ -Dinitrophena A() <7, <77 < 7.4 <8, <8 <79 <79 <7, <7.5

Dinitroteluens 0 < (.98 < (.54 <. < <1 < (.99 <0.99 <099 < (1.94
nitrotoluene 0 <0.98 =0 =0 = =1 <0.99 <099 < .99 < (1.94
nle 600 <1.98 < Q. < 0. < < { <099 <0.99 <0.99 < 0.04
20 <2 <1 <1.9 < < 3 <2 <2 <2 <19
30 697 <0 Ul < < i <099 <099 -l
2-Methylphancl 00 <098 < (.0f < (.93 < <1 <099 <0908 < 0.89 < (.94

2-Nitroaniline 00 < 0.58 < 1.5 < 0.93 < < <0.99 < (3.99 < 0.9% < 0.94

00 3 = <19 < < ¥ < < < 1
3,3"-Dichlorobenzidine 30 <2 <2 <3 = < < < < <2,
i 100 < < = < L = < < < 1

4 B-Dinitro-2-methyiphancl 1 <4 <4, x4 5. <k < 5 < < < 4

4-Bromophenyl phenyl ether 100 « .98 « (0.96 < (.97 < < <0.99 <0.99 < 0.99 < 0.94

j4-Chloro-3-methyiphanc 100 <098 < (.96 <0, < < <093 < 0.99 < .99 < (.94

4-Chloroaniling _30 < (.98 < (.5 «<0.93 < <1 < .00 <0.99 < [}, 5¢ < (.94
4-Chlorophen ether 100 < 1.5 < 0.5 < 0.9 < <1 <099 < 0.99 < (1,5 < (.94

4-Nitroaniling 5 < (.54 < 0.9 =09 < =<1 <099 < 0.99 < [),9¢ < 0,94

4-Nitrophenol 100 <4 <48 <4 <5 <5 < =5 < < 4.7

Acenaphthene 400 < 0. 0.68 . <09 < < <080 <09 15.8

Acenaphthylene 100 < .9 0.6 < D9 < -« = 0.5 < (.99 < 0.99 < (.94

Anthracens 2,000 < .98 0.81 J 8. < 1 =1 < .99 <0.99 < (.99 < 0.94

idi 20 < 20 .4 <287 <278 UJ < 30.3 < 30 <297 <28.7 <297 <28.3
0.1 0.14 J 0.28 J <093 <1 =1 <099 <099 <099 0.67 J
0.1 < 0.96 < 0.96 <0.93 <1 <1 <0.99 =0.99 <0. E
2 < 0.98 [~ [FIFE <083 < <1 < 0.99 <089 <0.89 £ J
[£1] < 0.9 < 0.9 <093 < 3 <099 = 0.89 < 0.99 0.22 J
0.5 <0.9 <0.9 <0.93 < < < 0.98 < 0.99 < 0.9 0.21J
2,000 <2 <1, <1k « 2 < <2 <2 <2 =19
Bis{2-Chloroethoxy)mathane 100 < 0.98 =096 <0, < < < 0.99 « (.99 <0.99 « [).54
_ 7 =098 <0.96 <0. < <1 <0.89 <059 <099 < (.94
Bis{2-Chloroizopropyljethar 300 < 0.98 = 0.96 < { < <1 «0.99 < (.50 <0.89 < [).94
3 = 0.98 L35 J < < =<1 <0.99 <099 = 0.99 1.4J
_loo =088 18 J = < = <099 =099 < .99 < (.94
100 <098 <096 < < < <0.99 <089 <0989 < (1.94
3 < D.96 0.25 J < < < <0.99 <0.99 < 0,99 67 J
NLE <098 <0.96 <0 3 < <0.89 <0.99 <099 _ <054
i <088 <0.96 <083 < <1 <099 <0.99 =0.89_ <0.94
100 22 J 0.73 J <093 < < <089 <089 <099 < 0,92
6,000 <0.98 <0.06 <083 < =< <0.99 <099 <089 < 0.94
100 <0.58 <0.96 <0.93 < < <089 =< 0.99 <0.89 < 0.94
700 < 0.98 33 J =093 < <1 =099 <0.99 =0.99 < .94
100 <0.88 < 0.9 <093 <1 < =0.89 <0.99 <0.99 < (.94
300 <0.98 < 0.96 <0.83 <1 6.2 J 12J <0.89 <0.99 F
300 <0.58 < 0.96 <0.93 < = X = 0.89 <059 22.7
0.02 <0.98 «0.96 =0.93 hd < < 0.5 <0.99 <099 < 0.94
g <098 < 0.96 =0.83 < = < ).9¢ < {).8¢ < (.90 < ()54
crocyclopentadiens 40 <2 1.9 < 1f hE < 2 < < <2 CEE:
oroethanse 7 =028 <0.96 <05 < <1 < {) 8¢ = {).89¢ =0.98 < 1),04
Indeno(1,2,3-cd)pyrene 0.2 <0.88 0.43J < 0.9 < <1 < 0.9 < 0.9% <0.09 T ]
horone 40 < .9 <0.96 < (.93 < < 1 < {).9¢ <0899 <0.59 < (.84
Naphthalene 300 <09 <0.98 < 0.93 < < < {5 <0.89 <0.99 A ]
Nitrobenzene & = <1 =1 <32 L = < ] < 1.8
N-Nitrosedimethylamina 08 =2 <1 <1 hF <2 < < <2 < 1.8
N-Nitroso-di-n-propylamine kI <0.98 < 0.9 <0.9 < < < 0.99 <099 <0.99 < (.94
H-Nitrosodiphenylaming 1 <2 b <15 Ly < Z < < « 2 EXK:
Penlachlorophenct 0.3 =78 7. <74 <8 <F <7 <7, <78 <7.f
Phenanthrene 100 .29 J 114 724 = < 1 < 0.99 <0.99 10.8
Phenol 2,000 < 0.98 <0.96 <038 =1 3 <089 <099 <099 < 0.94
Pyrene 200 <098 0.65 J 71 <1 0.35 J 1.5 J <0.99 <0.89 1.8 J
TIC SVOCs (ugh)
Tolal SVOC TICa [ 500 8.9 JN_] 1954 JN_| 13231 JN__] NA 54 JK | I ENT _NA NA fis T96.6 JN




Fooinote:

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

2) Number of Analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs have not been averaged.
3) NLE = no limit established.

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

5) Bold chemical dectection

6) S8 = Site Specific action level, ses "Specific Chemical Class (or Parameter)” footnote for details.

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

[blank] = detect, i.e. detected chemical result valus. E {or ER) = Estimated result.

B =Compound detected in the sample at a concentration less than or equal to 5 imes {10 timas for common lab D = Results from dilution of sample.

contaminants) the blank concentration.

R = Rejected, data validation rejected 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-Dt = Elevated sample detection limit due to difficult sample madrix. UJ=The compound was not detected: however, the results is estimated because of discrepancies in
meeting certain analyte-specific QC criteria.

-ND = Anaiyte 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 = esfimated detected value dus to a concetration below the reporting limit or due to discrepancies in meefing  J- = The result is an estimated quantity, but the result may be biased low.
cerfain analyte-specific quality control.

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

9) Chemical results greater than or equal to the action level {depending on criteria) are highfighted based on the Criteria that are present.
- Cell Shade values represent a result that is above the NJ Ground Water Cuality Criteria _

NJDEP Interim Specific GWQC values are presented for the NJ GWQS where there is not a Specific Ground Water Quality Criteria, A full list of compounds is available at
(http.fiwww.nj.govidepiwms/wqsalgwas_interim_criteria_table.htm).

NJDEP Interim Generic GWQC values are presented for the NJ GWQS where there is nota X000 or a NJOEP Interim Specific GWQC. Awailable at
{hitp:/fwww.nj.gov/depiwms/bwasalgwas_interim_criteria_table.htm).

10) Criteria action level source document and web address.
- The NJ Greund Water Quality Criteria refers to the NJDEP Groundwater Quality Standards - Adopted July 22, 2010
hitp:/fwww. state.nj.usidepiwmsbwasa/docsinjacT9C. pdf
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o TABLE3

" - GROUND. WATER SAMPLING RESULTS FROM PERMANENT WELLS Lo
* - - COMPARISON TO JDEP GROUND WATER QUALITY CRITERIA. : . - . °

. SITE 490 \UST -Fort l_Vlonmouth NewJersey . i,

joed e e T - 490MW01 - PAR 79-490-GW-MW 02 . PAR 79490 GW MW 03
Looroo T r o ) NJ Ground .
Sample D . . L L et Ql.".aih PAR 79-490 GW~490MW01 -14. 5 PAR-79-490-GW MW 02-10 3 PAR 79-490 GW MW 03 10 PAR—79 490-GW-MW-1 03- 10
" JSample Date Criteria - 111912018 171972018 " A192018, -1/19/2018 -
o Flllered ] : “3 : i C - Total .t Total Total T, "+ . Total
© Vol atlleOrganlcComEounds(ggll)“- T e v R S - - N
".f1,1,1,2-Tetrachloroethane. .~ - .J. . .1 - . J. < 0.75 . -<07‘ L . <0.75. . . . <075 - .
o 1,1 1-Tiichloroethane . - 30 <075 T =075 <07 2075 -
T L_,ﬂ ;2,2-Tetrachlordethane 1 <0.75 ' <075 - : <0.7 <0.75
"-J1.1,2-Trichloroethane - .~ ~ .3 . <075 . .<075 .. | . <0.75 . <075 .
,1-Dichloroethane - ~ -~ -50_- <0.75 . <075 . . ‘<075 © <075
,1-Dichloroethene - - - 1. <.0.75 . <075 - b . <075 - <075 -
.1-Dichloropropene 100 <075 * <075 . - '<0.75 <0.75 ' -
'2;3-Trichlorcbenzene - © - 100- <0.75 " T <075 - ' <0.75° - <075
;2,3-Trichloropropane .. ° 0.03 <25 S .. .<25 .. .- <25 ] .. . <25
1  4-Trichlorobenzene - ° 9- <075 - <075 . |- - <075 - - - :<0.7
-11,2,4-Trimethylbenzene - 100 . <0.75 . .. 78 . .- - <075 . - <075 .
1,2:Dibromo-3 '-chloropropane T 0.02" <25 . . .<25 . . <25 .. . . <25 . 1
11:2-Dibromoethane . - - 0.03 <075 * © <075 - ..<075 - - |- T .<075 -
,2-Dichlorobenzene - . - . 600" <0.75- <075 . - - €075 . <075
,2-Dichloroethane C 2 <075 <0.75 © <075 . - .<0.7!
,2-Dichloropropane. - ° 1. <0.75 . . <075. .. |~ ©.<0.75 - . . <075 . -
,3,5-Trimethylbenzene 100 <0.76 L0524 ) . <075 ‘<075 " ¢
.3-Dichlorobenzene * 600 <075 - <075 - - <075 - | ¢ ‘<075
,3-Uichloropropane . . . . - . 100 <.0.75 - <075 - . .<075 |- _. <075 . -
4-Dichlorobenzene *. - : 75 ° <0.75 <07 $ <075 ¢ <075, -
2,2-Dichloropropane - 100 - <0.75 © <0.75 - <075 - ° <075
" |2-Chlorotoluene 100 <0.75 . . <075 . <0.75 <0.75
‘|Acetone 6,000 <3.8- - 33J - - <38 - <38 -
Benzene - 1. <0.75 - <075 - - .<0.75.° . <075 -
Bromobenzene * - 100 - <0.76 <075 : . <075 © <0.75
-|Bromochloromethane. . 100 <0.75 . . <075 - . .| .~ . <075, - - <075. .
Bromodichloromethane = - 1 <0.75 <075 . <075 - <0.7
Bromoform L ~ 4 <0.75 ;<075 c <075 - - <07
nntelrachlonde 1. <0.75 .<0.75 . <075, .. . <075 - .
C orobenzene © . . 50 <0.75 - <075 - .<0.75 . <0.75 -
Chlorodibromomethane - 1 <-0.7 © <075 - - <075 - - - <0.75
*.|Chloroethane * - -5 <0.75 <0.75 ° ©<0.75 . - <075
Chloroform -~ - -70 < 0.75 <075 - <075 - ° - .<0.75
Cis-1 ,2-3|chloroelhene . . 70 <.0.75 . <075 . .<.0.75 - . <075 .-
ICis- 1.3—3|chloropropene I 1 <0.75 - . <075 . - - <075 " - <075 -
Cymene - - . 100- - <0.75 c. '0464J . <075 © <075 -
chhlorodlﬂuoromethane 4000 |- <07 . £0.75 . -<.0.75 . <075 . .
Ethyl benzene -700 - | - - <-0.7 - -09dJ ‘<0.75 - - -<0.75. -
Hexachlorobutadiene A <3, - . <38 . - <38 . <38 . -
Isopropylbenzene 700 " - 0.35J * 0.82J° <075 <075 .- i
leta/Para Xylene - - - 1,000 . <15 - .- <15 . - - <15 <15 - "~ .
ethyl bromide. - ° 10 . <0.75: . <075 - . <075 . .<0.75:
Methyl butyl ketoné - + 1300 - . <3.8 - <38 - <38 - . <38 -
Methyl chloride . . - - 100 . . | <0.75 . <075, .. <075 . - <075 . . | .
‘IMethyl ethyl kefone - : - . 300" : ‘< 3. . <38 - |: . <38 ‘<38 ¢
Methyl isobutyl ketone .~ 100 - < 3. - <38 - - - <38 - <3.8
. [Methyl Teributyl Ether . 70 <0.756 - <0.75. - .<0.75 NE <0.7.
., -[Methylene chloride -3 -1 <0.75 ‘< 0:75 - - <075 - - ‘- <075 -
."[Naphthalene - (300 .{ - -0.58 J T2 . 044 J - 04J.
: n-Butylbenzene " 100 @ ' [ <'0.75 £0.75 " <075 ;<075 .
"|0rtho Xylene- . . -~ - 1,000 <0.75 . <07 - . <075 - . - <075 .
p-Chlorotoluene L .100 . e <0.75 <0.75 . . . %075 " | - . <075 - .
Propylbenzene =~~~ - - -100 - T} - - <:.0.75 13 ~ 1 <075 |- - <075 -




- ’ . TABLE 3 )
GROUND WATER SAMPUNG RESULTS FROM PERMANENT WELLS
- COMPARISON TO NJDEP GROUND WATER QUAUTY CRITERIA
N SITE 490 usr Fort Monmouth New .lersey

: Loc ID s T . 490MW01 e '. + « PAR-79-490-GW-MW-02 - [ A C PAR 79-490 GW MW 03
. NJGround. N O
. Sample ID .. A Ll Quall PAR 79-490 GW—490MW01 145 .F’AR-79§490-GW—MW—02-1'0.3 PAR 79 490 GW MW 03 10 PAR 79 490 GW-MW—103 10
" |sample Date - i C"‘e"a : 912018 NS08 | M908 | 1192018
" {Filtered". - . ol _-Total. ] . Total. . .- ] .- Total ¢ '_1 S “Total  “. [ .
' Jsec-Butylberizeng "~ . - 100" i i 45 | ———o78d. [ <005 L. <075
- |Styrene - . - .~ - . ... - 1..100 .} . -7 .7 <075 -] T U0 <005 - =075 - | i <075 - -] - -
. [Tert Buty! Alcoha!. - -] 0 . | .- .- -7 =425 0 225 . | - . - <125 - | . . .- - .. <125. .
¢ [tert-Butylbenzene' ~ © © - -~ |- - 400" : ;]- - i - 0¥ |- - <045 - |- - <075 | .- - <075 .
* "[Tetrachlorcethene. . -~ . .~ |- 1. | ... . - . ... "<045. . I .... .. <078 . . | - ... . - . <075 - .|.. . - . T <075.
* |Toluene - Lo b e00 ] Q75 ) o <075 L - T - <095 - |. . - . . <075
+ {Total Xylenes - - --* - - - -1 -14000-- |- - " ... <23 |- . <23 - R D R Y = U
. |Trans-1,2-Dichloroéthene - .~ ~ "] -100° "~ | . "~ . """~ <075 " |- """ . <075 . . - . _ <075. -} . " <075 " " 17
',:'r'ans-‘1'.3-3chloropropene ottt T 2075 ) T Tt <075 - [T e 05 - <005
Trichloroethene - - . . - - D O Y ) - T <075 - - -{ .- ... ..<075 ..|... ..-...<075 - -
Trichlorofluoromethane” - ~ - - 1* - 2000 |- "~ - - - " .- ~<Q75 - [~ . - <075 | ' - . - <075 L .. =075 )
‘fvinylchloride - - : . - .- - -4 ] Q75 | o <075 - o) - - - - <075 - |- - - . .: <075 |
. TICVOCs (ug/l). -.. . .- '.-v . . N N A I S A T T , £ RS e [N
- . [Total TICVOCs - = . - o NE - - e e 226N e 07 IN : . . NA- .
. :| Semivolatile Or anlcCom ounds' gll), -« 4 - - e s e e gt e e NN N - T
. [i24Trichiorobenzene . |- -9 T . .- ..<099 - Ll < . <1 ' <11
.2-Dichlorobenzene - - " . .. .]- ©..600. . ;| . .. .- " . ...<099...1" . ... - . . <1. .. <.1. <11,
2-Diphenylhydrazine* . - . ..} " .20 . -] . .- . LT i<009 . L. T . <q. . < T <1,
,3-Dichlorobenzene’ .o -e00 " ] .- - - <089 - RN c<q1 <.
[1,4-Dichlorobenzene . . . - - . | . -76. | -~ . - <0989 . |. .- . .. - . . <1 < <1
2.4,5-Trichlorophenol *. - * * . 700 cp oo ot =3 e L <3 - < . <3.2
:2,‘.‘leh;u|up|en0| o 120 - s s - - <099 <' <1 r <
.]2,4-Dichloropheno - oo 20. - e . - <099 . < <9 <1
4-Dimethylpheno - . * - - - 1" -100- | - - - - "~ - - <49 - <5.1- <5, < 5,3
,4-Dinitropheno- .~ . .- - ] . .40 - .7]. .- - .7 .- .7 <79 <8. . <8 - <84
4-Dinitrotoliene  ~~ . © ~ = "] 10 " J: " T T ""<0.99 : <! <1 <1,
,6:Dinitrotoliene - - - -~ -~ - . |-~ 10 - - |~ - ... .7 ".<099- - ]| < - < - <,
2-Chloronaphthalene- - -~ -] -600.- -] .- . .- - - .. <0.9 . < . < k3
2-Chloropheno_ : * - '~ @ | - 40" |* - T <2 T &7 <2 <2,
‘[2Methyinaphthatene . . .~ - . 30 - | . - . <089 <1 < <1,
. .|2-Methylpheno. ~ - = . . - ] 100 ° , L. T <099 - <. , < <1,
. ' |2-Nitroaniline -~~~ . - - - |-~ 100 - - - - - <089 < <1 EXK]
‘_ Nitropheno!’. " . -~ """ - }].°"00 -}~~~ """ " <2 c <2 < <21
* §3,3-Dichlorobenzidine * - - ", "} - 80, - |- - T T & < 3 : <3.2
' |3-Nitroaniine - - -.- . .. ... .00 .. ]. .. ... .. &2 o [ - < - < ‘<2
‘14 >-.D|mtrc-2-methylpheno T L T <A9 | . <54 <51 <53
. |4-Bromophenyl phenyl'ethel - - - -!100 - -} L -<099 - Lt el o< <1
4-Chloro-3-meth ypheno el ..100 ). .- <089 . . . <. <. <.,
- 14-Chloroaniline’ . - Lo 30 o] e e <099, - - < < c< .
- A-Chlorophenylphenylelhe . .f.-100 . -} - .. L. <099 - . - < - . <1 - <1,
. {4-Nitroaniline [ .~ ' .. "] &§.' ] . - - . <099 " R <1 <11
. -|&Nitropienol. - - - 17400 | .. . - .. . . _.<49 - | ... .. .- <5. <51 . <5.3
: JAcenaphthene. © < . . T T ,'r400‘,r,'-21‘,r,l'i'.rOLMJ A Y i . < - <1
c.JAcenaphthylene = = - . * -~ " 1. - 00 - -7 T T T - <0.99 o< <1 <1
|Anthracene ~ . .. . - . .. .]--2000. |- . ... - . .. . <099... .| . ... <1 <A1. <
. |Benzidine: - Sl ] o200 L <298 ] L .. <30.3 < 30. <316
‘|Benzo(a)anthracene* * - - - |' - 01-° - - - - . . «089 - s e = C < <-
.. |Benzo(a)pyrene - iE X <0.99 < < <1
" |Benzo(b)fluoranthene - - - - " |-.02 .| - - - - " <0989 . ° <1 - < <1
- -|Benzo(ghi)perylené . .- - .~ . 1. 100 . ] - .7 . .- - .. <0.99.° < < <
'jBen'zbkﬂuofanth'ene“' . es ot o T <099 . L=< ‘<1t <
enzyl alcoho- - - -~ - - | - -2,000- - <2 Y. <2.1
_(g-Ch!oroethoxymethane -J. 100 o] .- . - <099 - L< < <1.1
s(2-Chloroethyllether @ * = 7] -7 -~ . - "~ " <0.99 ‘< <1 T <1
***** - - - | F - - Tt e T A I - ” , -
- - - [ S “{ e .} ! . l _ N s S .
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- e TABLE 3"
GROUND WATER SAMPLING RESULTS FROM PERMANENT WELLS,
.- COMPARISON TO NIDEP GROUND WATER GUALITY CRITERIA.

smz 430. UST Fort Monmouth NewJersey e

: :,Loch

"Nd Ground |-+ -

490MW01 '

L PAR-79-490-GW MW 02

PAR 79 490 GW-MW 03 10

L PAR 79490 GW MW 03

PAR 79—490—GW-MW-1 03-1 0

. |SampleID L

—jvvater Quali'

',|Samp!eDa(e s

B |Fittered. ~

PAR 79—490-GW-490MW01 14 5

PAR 79-490 GW-MW 02-10 3

- Criteria - [—

1/19/2018

1192018, -

L A119/2018 0 0 -

- 1119/2018 - -

. Total L.

", Total !

- Total. -

Bis(2- Chloro:sopropyl)ether L

© 300 °

- Total . " -

*.[Bis(2-Ethylhexyl)phthalate-

o

Siala) -

-100;

ASRE
el

. [Butyl benzyl phihalate ~

100 |

Carbazole -

.5 .-

Chrysene - . . . -
Cresol

NIE

- 03 -

Dibenz(a,h anthracene

~100. "

6,000

100 .

~700. |

-n-0 hthalate - - . -

-n-butylphthalate . * - -

700 -

300 . .}

uoranthene -

300

uorene -

alafa|alalalafalalalalA]alE] A

- |I'1I!=)ldb lorobenzene.

1

- 002, -

;<09

A

N

Hexachlorobutadiene. -

.40 |

A
N

Hexach ulubyulupunladleni

AN

P2
©nofo|o|m|c

L 0.

'| exachloroethane | °

.02

Isophorone .

Indeno(1,, 23-cd)pyrene ‘. —

- a0

9
9!
..<.09
9!

afalala

Aa|A|AjafalAfafa|a]ajafafa]a]a]a]A]
Ll=slals . .

~T 300 L]

. <0.

E ‘|Naphthalene

6

A

Nitrobenzene *

0.8 -

Nin

A

Ala|A|alala|afa]alajalalalalafafa]a]a]a]a]a]ala)

-Nitrosodimethylamine

N-Nitroso-di-n-propylamine - - -

10 -

<0.99

A

10

.o <2]-

N

A

-Nitrosodiphenylamine .

03

. <79

N
e

Pentachloropheno "~

100

- <0.99

A

-|Phenanthrene - - - - .

'.‘2000

<0.99] .-

AlAIAIDIAIA|ALA

A

AlA
alalalnlalalala)Lls

Phenol-

~ <099 -

A

Pyrene *

200




Footnote:

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

2) Number of Analyses is the number of detected and non-detected results axcluding rejected results. Sample duplicate pairs have not bsen averaged.
3) NLE = no limit established,

#) ND = not detected in any background sample, no background conceniration available.

5) Bold chemical dectection

6) S8 = Site Specific action level, see "Specific Chemical Class {or Parameter)” fooinote for details.

7) Chemical result qualifiers are assigned by the laboratory and are evaluated and modified (if necessary) during the data validation.
[blank] = detect, i.e. detected chemical result value. E (or ER) = Estimated resuft.

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

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

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

U-DL = Elevated sample detection limit due to difficult sample matrix. UJ=The compound was not detected: however, the results is estimated because of discrepancies in
meeting certain analyte-specific QC criteria.

U-KD = 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 detecled value due to a concetration below the reporting limit or due to discrepancies in mesting J- = The result is an estimated quantity, but the result may be biased low.
certain analyte-specific quality control.

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

) Chemical results greater than or equal to the action level (depending on criteria) are highlighted based on the Criteria that are present.
- Cell Shade values represent a result that is above the NJ Ground Water Quality Criteria

NJDEP Interim Specific GWQC values are presented for the NI GWGS where there is not a Specific Ground Water Quality Criteria. A full list of compounds is available at
{http:/rweww.nj.govidepiwms/bwqsalgwas_interim_criteria_table.htm).

NJDEP Interim Generic GWQC values are presented for the NJ GWQS where there is not a X000 or a NJDEP Interim Specific GWQC. Available at
{hitp:iiwww.nj.govidep/wms/bwasalgwas _interim_criteria_table htm).

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
hitp:/fwwrw state.nj.us/dep/wms/bwasaldocs/njac?9C. pdf



TABLE 4

SOIL SAMPLING RESULTS - COMPARISON TO NJDEP SOIL REMEDIATION STANDARDS
Site UST 490 - Fort Monmouth, New Jersey

Loc ID NJ NJ Non- | NJ Impact to PAR-79-490-SB-01 PAR-79-490-SB-02
Residential | Residential GW Saoill
Sample ID Direct Direct Screening PAR-79-490-SB-01-1.5-2 PAR-79-490-SB-01-2-2.5 PAR-79-490-SB-01-9.5-10 PAR-79-490-SB-02-2-2.5 PAR-79-490-SB-02-3.5-4 PAR-79-490-SB-02-8-8.5
Contact SRS | Contact SRS Level 1.5-2 2-2.5 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 Organic Compounds (mg/kg
2-Methylnaphthalene 230 2,400 8 NA NA NA NA NA NA
Naphthalene 6 17 25 NA NA NA NA NA NA
Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE 0.74 JB 0.66 JB <13 <12 1.6 B <1.3
C12-C16 Aliphatics NLE NLE NLE <11 UJ <1.1UJ <1.3 UJ <1.2 UJ 129 <1.3 UJ
C12-C16 Aromatics NLE NLE NLE 0.31J 0.24 J 0.31J 0.23 J 46 <13
C16-C21 Aliphatics NLE NLE NLE <1.1 UJ <1.1UJ <1.3 UJ <1.2 UJ 92.5 <1.3 UJ
C16-C21 Aromatics NLE NLE NLE 0.31J 0.35J 0.54 J 08J 109 0.69 J
C21-C36 Aromatics NLE NLE NLE 0.67 J 1J <13 0.65 J 10.2 J 0.39 J
C21-C40 Aliphatics NLE NLE NLE 1.1.J 0.74 J 1.2J 1.9J 9.3J <13 UJ
C9-C12 Aliphatics NLE NLE NLE 0.4J 0.33J 0.42J 0.5J 15.8 J 0.25 J
Total Aliphatics NLE NLE NLE 2J <45 UJ 22J 29J 246 J <54 UJ
Total Aromatics NLE NLE NLE 2J 23J 1.7 J 2J 166 1.6 J
Total EPH 5,100 SS SS 4J 3.7J 3.8J 49 J 413 <10.7




TABLE 4

SOIL SAMPLING RESULTS - COMPARISON TO NIDEP SOIL REMEDIATION STANDARDS
Site UST 450 - Fort Monmouth, New Jersey

LociD NJ NJ Non- | NJ Impact to PAR-79-490-SB-03 PAR-79-490-SB-04
Residential | Residential GW Soil
Sample 1D Direct Direct Screening PAR-79-490-5B-03-2-2.5 PAR-79-490-5B-03-6-8.5 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-79-450-SB-04-8-8.5
Contact SRS | Contact SRS Level 2-25 6-6.5 9.5-10 2-2.5 3.5-4 8-8.5

Sampie Date 4/12/2016 4/12/2016 4/12/2016 4/12/2016 4/12/2016 411212016
Semivolatile Organic Compounds (mglkg

2-Methylnaphthalene 230 2,400 8 NA NA NA NA 9J NA
Naphthalene 6 17 25 NA NA NA NA <0.17 UJ NA
{Extractable/Volatile Petroleum Hydrocarbons (mg/kg)

|C10-C12 Aromatics NLE NLE NLE 0.54 JB 15B 1.1 JB 1.3 JB 19.9 0.94 JB
fC12-C16 Aliphatics NLE NLE NLE 0.51 J 9.5J <13 UJ 246 J 357 J <14 UJ
IC12-C16 Aromatics NLE NLE NLE 0.58 J 4.3 0.54 J 13.8 309 0.74 J
C16-C21 Aliphatics NLE NLE NLE 151 J 9.5J <13 UJ 21 J 270 J <14 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 Aliphatics NLE NLE NLE 246 6.5 JB 1.9 JB 3.5 JB 411 J 1.6 JB
1C9-C12 Aliphatics NLE NLE NLE 0.39 J 24J 0.64 J 58 J 104 J 0.44 J
Total Aliphatics NLE NLE NLE 262 J 279 J 3.3 J 55 J 772 ) 29J
Total Aromatics NLE NLE NLE 116 15.3 22 36.3 825 2.8 J
Total EPH 5,100 S5 S8 378 43.2 55J g1.4 1,600 5.6 J




Footnoler

13 All historical data collected prior to 2013 are reporied as provided by others.

2) Number of Analyses is the number of detected and non-detected results excluding rejected results. Sample duphcate pairs have not been averaged.
3 NLE = no limit established,

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

5) Bold chemical declection

6} 55 = Site Specific acton level, see "Specific Chemical Class {or Parameter)” footnoke for detaikts.

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

[blank] = detect, i.e. detected chemical result value, E {or ER) = Estimated result.

B =Compound debected in the sample at a concentrabon less than or equal 1o 5 tmes (10 tmes for common lab D = Results from dilution of sample

contaminanis) the blank concentration.

R = Rejected, data vahdation rejected the rasults J-OL = Elevated sampls detection iimil due to difficult sample matrix.

U = non-dedact, i.2. not detected at or above this value JN = Tentatively identified compound, estimated concentration,

U-DL = Elevaled sample detection limit due to dificult sample matrix. UJ=The compound was not detected: however, the resulls is estimated because of discrepancies in
meeting certain analyte-specific OC criteria.

L-ND = Analyte not detected in sample, but no detection or reporting himit provided. J+ = The result is an estimaled quantity, but the result may be biased high.

J = estimated detected value due o a concetration below the reporting limil or due to discrepancies in meeting  J- = The resutt is an estimated quantity, but the result may be biased low.
certain analyte-specific quality control

8) Specific Chemical Classes (or Parameters) comments or nokes regarding how data is displayed, compared I Action Leveds, or represented in this table.

a) DELETE THIS NOTE BEFORE GOING FINAL: Refer to the NJDEP Frotocol for Addressing Extractable Petroleum Hydrocarbons (Version 5.0, August 9, 2010) and the NJDEP
Health Based end Ecological Screening Criteria for Petroleum Hydrocarbons (Version 4.0, August 9, 2010) to determine the category of tank being investigated and the appropriate
cleanup standards or screaning levels for that category of tank,

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

- Cell Shade vaues represent a result hatis above the NJ Residential Direct Contact Soil Remediation Standard. T
There are no NJDEP soi standards for individual PCB Aroclors, therefore the total PGB NJDEP standards wers used for individual Arociors.

- Cell Shade values represent a resull that is above the M. Non-Residential Direct Contact Soil Remediafion Standard. e

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

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

- Cell Shade values represent a resuit that is above both the NJ Residential and Mon-Residential Direcl Contacl Soil Remediation Standard,

10) Criteria action level source document and web address.

- The NJ Residential Direct Contact Soil Remediation Standard refers to the NJDEF's Sept 18, 2017 Remediation Standards
hittp:/twww.nj.govidapfrules/rules/njacT_26d pdf

- The NJ Non-Residential Direct Contact Soil Remediation Standard refers to the NJDEP's Sept 18, 2017 Remediation Standards
tp:fhwww.nj govidepirulesirulesinjacy_26d,pdt

- The MJ Impacl ko GW Soil Screening Level criteria refers to the Development of Site Specific Impact to Ground Waler Soil Remediaton Standards - Nov 2013 revised
hitp:fhwww.nj.govidep/srpiguidance/rs/partibon_equation pdf
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Attachment A
Correspondence:

. 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.

. 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.

. 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.

. Department of the Army. 2017. Request for 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.

. 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.

. 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.

. 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.

. 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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Stute of Neto Jersey

CHRIS CHRISTIE DEPARTMENT OF ENVIRONMENTAL PROTECTION BOB MARTIN
; Govemnor Bureau of Northern Field Operations ) Commissioner
f : 7 Ridgedale Avenue
5 KIM GUADAGNO Cedar Knolls, NJ 07927
- Lt. Govemor Phone #: 973-631-6401

Fax #: 973-656-4440

October 13, 2017

Mr. William Colvin

7 BRAC Environmental Coordinator
| OACSIM ~ U.S, Army Fort Monmouth

! P.O.Box 148
Oceanport, NJ 07757
Re:  Supplemental Unregulated Heating Oil Tank Work Plan
h 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 (MWSs) is approved.
Please ensure that all approved sampling methodologies are utilized. Please also document field
observations, including the presence of free product and/or sheen in any of the MWs. Please note
that the proposal to install additional MW, as needed, is also approved as this may assist in
further delineating the extent of ground water contamination,

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

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

UST 444 — The installation of borings (6), temporary wells (3) and permanent monitor wells (3)
is approved. However, as other USTs were present in the area, please ensure that results from
UST 444 and other USTSs’ 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 7503, UST 800-12, UST 800-20, UST 884, UST 906A and UST 3035 — Further
investigations are approved as proposed at these locations.
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The UHOTSs 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 (S)
UST 202A (SI)
UST 202D (RI)
UST 211 (RD)
UST 228B (SD)
UST 444 (RI)
UST 490 (RT)
UST 7507 (SI)
UST 800-12 (RI)
UST 800-20 (R])
UST 884 (R)
UST 906A (RI)
UST 3035 (S)

Specific data needs and proposed sampling at each UHOT site are described in the subsections below.
Groundwater flow directions in the area where delineation in groundwater is required are generally
not well established due to the distances to other nearby monitor wells. Therefore, regional
groundwater flow directions from previous documents (Attachment A) were used as a basis for initial
planning of groundwater sampling at each site.

The proposed groundwater assessment strategy includes a combination of field screening and
groundwater sampling and analysis to delineate the groundwater plume. For a typical UHOT site
without any previous plume assessment, Geoprobe soil borings will be placed in a ring around the
former tank site, and each boring will be advanced to a depth below the shallow groundwater. Field
screening using a photoionization detector (PID) and visual observation of the Geoprobe soil cores
will be used to identify and assess areas impacted by fuel oil downgradient of the source area.
Previous Geoprobe assessments at FTMM have successfully identified fuel oil contamination in areas
downgradient of former UHOTSs using these field screening techniques. The field screening results
will be used to verify the contaminant migration direction (and by implication, the groundwater flow
direction) for each UHOT site. Temporary groundwater monitoring wells will then be placed within
and outside of the plume at each tank site using a Geoprobe, and the groundwater will be sampled to
verify the nature and extent of groundwater contamination. Following receipt of analytical data from
the temporary wells, permanent monitoring wells will be installed to establish a monitoring network
with a minimum of three wells at each site: a source area well near the former tank site, a well
downgradient of the source but within the plume, and a downgradient sentry well beyond the plume.
Select existing monitoring wells will also be used for water level measurements to complement the
monitoring network. All new permanent monitoring wells and the existing monitoring wells to be
used for water level measurements will be surveyed by a New Jersey-licensed surveyor in accordance
with the Sampling and Analysis Plan (SAP; Reference 23).
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Sampling and analytical procedures will follow the protocols established for previous FTMM Work
Plan submittals (Reference 24). All Site personnel will be required to read, understand, and comply
with the safety guidelines in the Accident Prevention Plan (APP) including the Site Health and
Safety Plan (SHASP), which is included as Appendix A of the APP (Reference 25). The detailed
field procedures to be used for the activities described in this sampling plan are described in the SAP
(Reference 23). Please let me know if you need these or any other documents referred to in this Work
Plan to be sent to you.

Specific sampling and analytical requirements are summarized in Table 1, and are described for each
UHOT in the subsections below.

1. UST 142B

UST 142B was a steel 550-gallon No. 2 fuel oil UST that was removed in July 1994, along with
approximately 30 cubic yards of contaminated soil, as presented in Attachment H of USTs Within
ECP Parcel 79 (Reference 2). Subsequently, NJDEP required a groundwater investigation to be
performed (Reference 13); a temporary well was installed, sampled and abandoned in August 2016.
Multiple polynuclear aromatic hydrocarbons (PAHs) were detected in the groundwater sample, which
was attributed to sample turbidity rather than a release of fuel oil to groundwater (as reported in
Reference 10). NIDEP (Reference 22) then recommended resampling using a method to reduce
turbidity due to the high concentrations for PAHs detected.

To address this data need, a 2-inch diameter permanent monitoring well will be installed at the former
UST 142B tank location, as shown on Figure 2. This approach is expected to result in a low-turbidity
groundwater sample without PAH exceedances. The well will be installed within a Geoprobe boring
and will be completed with a 10-foot well screen to approximately 7 feet (ft) below the water table
(estimated at approximately 4 ft below ground surface [bgs]). The well will be developed to meet the
criteria specified in NJDEP’s most recent Field Sampling Procedures Manual. Low-flow sampling
methods will be used to sample this well and the sample will be analyzed for volatile organic
compounds (VOCs) and semivolatile organic compounds (SVOCs) in accordance with the
requirements for No. 2 fuel oil in Table 2-1 of the NJAC 7:26E Technical Requirements for Site
Remediation. The Field Geologist will note any indications of fill within the soil column such as
cinders, coal, or other debris. A letter report will be prepared for UST 142B that either requests a No
Further Action (NFA) determination or recommends additional investigation or action, as warranted
from the analytical data.

2. UST 202A

UST 202A was a fiberglass 1,000-gallon heating oil UST that was removed in October 2001, along
with an unspecified quantity of contaminated soil, as presented in Attachment J of USTs Within ECP
Parcel 79 (Reference 2). NIDEP (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). NIDEP 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).

Page 3 of 17



Ashish Joshi, NJDEP
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 Figure 3. The well will be installed within a Geoprobe boring
and will be completed with a 5-foot well screen to approximately 4 ft below the water table
(estimated at approximately 2 ft bgs). This well will be sampled and the sample will be analyzed for
VOCs and SVOCs in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC
7:26E. The Army may also install and sample additional permanent wells based on the temporary
well results. A letter report will be prepared for UST 202A that either requests a No Further Action
(NFA) determination or recommends additional investigation or action.

3. UST 202D

UST 202D was a steel 500-gallon heating oil UST that was removed in May 2005 along with
approximately 20 cubic yards of contaminated soil (Attachment L of Reference 2). A temporary well
was sampled at the former UST 202D location in June 2011; benzene (1.61 pg/L) 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 be installed within a Geoprobe boring and will
typically be completed with a 5-foot well screen to approximately 4 ft below the water table
(estimated to be 2 ft bgs). Samples will be collected from the temporary wells for VOCs and SVOCs
analyses, in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.
Additional temporary wells may be installed as needed based on the groundwater sampling described
above.

It is anticipated that existing well M16MWO02 will be utilized as a downgradient sentry monitor well
for the UST 202D site. New well 202MWO02 will be developed. Both new well 202MW02 and
existing well M16MWO02 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 202MWO01, 202MWO02,
M16MWO01, and M16MWO02 (Figure 3) to determine the local groundwater flow direction. It is
anticipated that a remedial investigation report will be prepared for UST 202D.
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4. UST 211

UST 211 was a fiberglass 2000-gallon No. 2 fuel oil UST that was removed in November 2001. As
presented in Attachment F.1 of Reference 8, one closure soil sample contained 3,968 mg/kg Total
Petroleum Hydrocarbons (TPH). A temporary well was sampled at the former UST 211 location in
August 2016; multiple analytes were detected at concentrations greater than the GWQCs including
1,2,4-trimethylbenzene (543 J pg/L), benzene (2.8 pg/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 ug/L) (Attachment D of Reference 8). NIDEP stated that additional
remedial efforts were required for this site (Reference 19). Additional data are needed to delineate
groundwater contamination at UST 211.

To address this data need, multiple field screening borings, temporary monitoring wells and
permanent monitoring wells will be installed near the former UST 211 tank location, as shown on
Figure 4. Field screening Geoprobe borings SCREEN1 through SCREEN6 (Figure 4) will be
advanced at locations around the former UST 211 location to provide field verification of the
groundwater flow direction, which is assumed to be towards the north-northwest based on regional
groundwater maps (Attachment A). These borings will be advanced past the water table, which is
assumed to be approximately 12 ft bgs based on previous drilling at PAR-72-211-TMW-01. The field
screening borings will be logged visually and with a PID, which has proven useful for identifying fuel
oil contamination at FTMM. The field results will be used to validate the locations for subsequent
temporary wells to assist with delineating the groundwater plume.

A total of four additional temporary monitor wells are proposed at UST 211. A line of three
temporary monitor wells (TMW-02 through TMW-04) will be installed along Russel Avenue
(approximately 60 ft downgradient of the tank) to verify the direction and lateral boundaries of the
plume. A fourth temporary monitor well (TMW-05) will be installed further downgradient to
establish the downgradient extent of the plume prior to installing a downgradient permanent sentry
well. As with the field screening borings, the borings for temporary wells will be logged visually and
with a PID to estimate the extent of the plume in the field. Additional field screening borings (like
SCREENT7 on Figure 4) may be used to determine the downgradient extent of the plume. The
temporary wells will be installed within Geoprobe borings and will typically be completed with a 5-
foot well screen to approximately 4 ft below the water table (estimated at approximately 12 ft bgs).
Samples will be collected from each temporary well and analyzed for VOCs and SVOCs in
accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.

Based on the analytical results of the temporary well samples, three permanent monitoring wells will
be installed for groundwater monitoring: one at the source area (MW-01); one within the plume
(MW-02); and one downgradient sentry location (MW-03). The new wells will be developed and
sampled using low-flow methods, and the groundwater samples will be analyzed for VOCs and
SVOC:s, 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 200MWO1 (located south of Building 216; see Attachment A), 200MWO06 (located north of
Building 228; Figure 5), and BSMWO05B (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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3. UST 228B

UST 228B is a steel 1,000-gallon No. 2 fuel oil UST that was partially uncovered in December 2010,
and then re-buried and left in place. Therefore, UST 228B has not been administratively closed. The
Army has conducted soil sampling along the tank to determine if a release has occurred at UST 228B,
and the results were described in Attachment G.4 of Reference 8. One soil sample from the 7 to 7.5
foot interval of boring PAR-72-228-SB-03 had a 2-methylnaphthalene concentration of 23.9 mg/kg
which exceeded the NJDEP Impact to Ground Water (IGW) screening level, but not the Residential
Direct Contact Soil Remediation Standard (RDCSRS). Synthetic Precipitation Leachate Procedure
(SPLP) analysis for 2-methylnaphthalene was not performed (as prescribed by NJDEP guidance) on
this soil sample due to exceedance of holding times. However, a temporary well located about 10 ft
downgradient of boring PAR-72-228-SB-03 was sampled and 2-methylnaphthalene was notably
absent in this sample. NJDEP agreed that additional remedial efforts were required (Reference 19).
Further evaluation of the soil boring log for PAR-72-228-SB-03 indicates that groundwater was
encountered at approximately 7 ft bgs, and therefore this sample may have been from the saturated
zone and, if so, IGW screening levels would not apply, and there would be no soil exceedances at this
site. Additional data, as described below, are needed to assess the potential for unsaturated soil to
exceed the SPLP criteria for 2-methylnaphthalene.

To address this data need, one Geoprobe soil boring (SB-04) will be advanced at the location of the
previous boring PAR-72-228-SB-03 where the IGW screening level for 2-methylnaphthalene was
exceeded (Figure 5). An unsaturated soil sample (from above the water table) will be collected from
approximately 7 to 7.5 ft bgs for 2-methylnaphthalene analysis using the SPLP procedure. A letter
report will be prepared for UST 228B that reports the results of this additional investigation.

6. UST 444

UST 444 was a steel 1,000-gallon No. 2 fuel oil UST that was removed in January 2010; an
unreported quantity of contaminated soil was removed the following month (Attachment U of
Reference 2). NJDEP required a groundwater investigation for the UST 444 area (Reference 13). A
temporary well was sampled at the former UST 444 location in August 2016; multiple analytes were
detected at concentrations greater than the GWQCs, including benzene (1.7 J ug/L), 2-
methylnaphthalene (30.6 J pg/L), and total SVOC TICs (1,758 pg/L) (Reference 10). NIDEP
commented that further investigation was necessary for this site (Reference 22). Additional data are
needed to delineate groundwater contamination at UST 444. '

To address this data need, multiple field screening borings, temporary monitoring wells and
permanent monitoring wells will be installed around the former UST 444 tank location, as shown on
Figure 6. Field screening Geoprobe borings SCREEN1 through SCREENG6 (Figure 6) will be
advanced at locations around the former UST 444 location to determine the groundwater flow
direction which is assumed to be towards the north based on regional groundwater maps (Attachment
A). These borings will be advanced past the water table, which is assumed to be at approximately 6 ft
bgs based on previous drilling at PAR-79-MP-TMW-02. The field screening borings will be logged
visually and with a PID, which has proven useful for identifying fuel oil contamination at FTMM.
The field results will be used to verify the field locations for subsequent temporary wells to assist
with delineating the groundwater plume.
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A total of three additional temporary monitor wells are proposed at UST 444. A line of two additional
temporary monitor wells (TMW-01 and TMW-02) will be installed approximately 100 ft
downgradient of the tank to verify the direction and lateral boundaries of the plume. Results from a
temporary well (PAR-79-MP-TMWO03) installed in August 2016 for another former UST
investigation will be used to complete this line of temporary wells (there were no exceedances of
GWQC in this well). A third temporary monitor well (TMW-03) will be installed approximately 100
feet farther downgradient to establish the downgradient extent of the plume prior to installing a
permanent downgradient sentry well. As with the field screening borings, the borings for temporary
wells will be logged visually and with a PID to estimate the extent of the plume in the field.
Additional field screening borings may be used to determine the downgradient extent of the plume.
The temporary wells will be installed within Geoprobe borings and will be completed with a 5-foot
well screen to approximately 4 feet below the water table (estimated at approximately 6 ft bgs). Each
temporary well will be sampled and the groundwater samples will be analyzed for VOCs and SVOCs,
in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.

Three new permanent monitoring wells will -be installed for groundwater monitoring at the source
area (MW-01), within the plume (MW-02), and at a downgradient sentry location (MW-03). These
wells will be installed after the analytical data for the temporary wells have been evaluated; therefore
the actual locations may be adjusted from those shown on Figure 6 based on these data. The new
wells will be developed and sampled using low-flow methods, and the groundwater samples will be
analyzed for VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-1
of NJAC 7:26E.

Water level measurements will be collected from the three new monitoring wells and from nearby
well 430MW-1 (Figure 6) to determine the local groundwater flow direction. It is anticipated that a
remedial investigation report will be prepared for UST 444.

7. UST 490

UST 490 was a steel 1,000-gallon No. 2 fuel oil UST that was removed in May 1990 (Attachment CC
of Reference 2). NIDEP 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 ug/L) and total SVOC TICs (1,323 pg/L) were detected at concentrations
greater than the GWQCs (Reference 10). NIDEP commented that additional groundwater
investigations must also include analyses for PAHs (Reference 22). As described below, additional
data are needed to estimate the nature and extent of groundwater contamination at UST 490.

Previous sampling results have been used to select additional field screening borings, temporary
monitoring wells and permanent monitoring wells which will be installed downgradient of the former
UST 490 location (Figure 7). Field screening Geoprobe borings will be advanced at two locations
(SCREEN1 and SCREEN2;. Figure 7) south of Building 490 to determine the groundwater flow
direction which is assumed to be towards the southeast based on regional groundwater maps
(Attachment A). The field screening borings will be advanced past the water table, which is assumed
to be at approximately 3 ft bgs based on previous drilling at PAR-79-490-TMW-03. The field
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screening borings will be logged visually and with a PID, which has proven useful for identifying fuel
oil contamination at FTMM. The field results will be used to select the field locations of temporary
wells to be installed to delineate the groundwater plume.

A total of four additional temporary monitor wells are proposed at UST 490. Two temporary monitor
wells (TMW-04 and TMW-05) will be installed approximately 50 ft from the previous PAR-79-490-
TMW-03 location to locate the lateral (cross-gradient) boundaries of the plume. Two temporary
monitor wells (TMW-06 and TMW-07) will be installed approximately 70 and 120 ft farther
downgradient from Building 490 to establish the downgradient extent of the plume, prior to installing
a permanent downgradient sentry well. As with the field screening borings, the borings for temporary
wells will be logged visually and with a PID to estimate the extent of the plume in the field.
Additional field screening borings may be used to determine the downgradient extent of the plume.
The temporary wells will be installed within Geoprobe borings and will typically be completed with a
5-ft well screen to approximately 4 ft below the water table (estimated at approximately 3 ft bgs).
Samples will be collected from each temporary well for VOC and SVOC analyses, in accordance
with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.

Existing well 490MWO1 will be maintained as a source area well at the former UST 490 location.
Two new permanent monitoring wells will be installed for groundwater monitoring within the plume
(MW-02) and at a downgradient sentry location (MW-03). These wells will be installed after the
analytical data for the temporary wells have been evaluated; therefore the actual locations may be
adjusted from those shown on Figure 7. The two new wells will be developed. These two new wells
and existing well 4990MWO1 will be sampled using low-flow methods and the groundwater samples
will be analyzed for VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in
Table 2-1 of NJAC 7:26E.

Water level measurements will be collected from the three new monitoring wells, from the new well
at former UST 142B (Figure 2), and from existing well M16MWO1 (Figure 3) to determine the local
groundwater flow direction. It is anticipated that a remedial investigation report will be prepared for
UST 490.

8. UST 750]

UST 750J was a steel 1,000-gallon heating oil UST that was removed in August 2009, along with
approximately 24 cubic yards of contaminated soil (Attachment M of Reference 6). NIDEP
commented that a groundwater investigation was warranted (Reference 21).

One temporary monitoring well (TMW-01) will be installed at the former UST 750J tank location
(Figure 8). The well will be installed within a Geoprobe boring and will be completed with a 5 foot
well screen to approximately 4 ft below the water table (approximately 6.5 ft bgs). A sample from
this well will be analyzed for VOCs and SVOCs, in accordance with the requirements for No. 2 fuel
oil in Table 2-1 of NJAC 7:26E. A letter report will be prepared for UST 750] that either requests a
NFA determination or recommends additional investigation or action.

9. UST 800-12

UST 800-12 was a steel 1,000-gallon No. 2 fuel oil UST located in the parking lot of the former First
Atlantic Credit Union (Building 1006). This UST was removed in May 2003 along with
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approximately 18 cubic yards of contaminated soil (Attachment J of Reference 3). NJDEP
commented that a groundwater investigation for the UST 800-12 area was necessary (Reference 15).
Temporary well ARE-800-TMW-07 was installed and sampled at the former UST 800-12 location in
August 2016; 2-methylnaphthalene (148 pg/L) and total SVOC TICs (510 pg/L) were detected at
concentrations greater than the GWQCs (Reference 9). Based on these groundwater results, NJDEP
(Reference 20) commented that further groundwater investigation was necessary. Furthér 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
SCREEN]1 through SCREENG (Figure 9) will be advanced at locations around the former UST 800-
12 location to determine the local groundwater flow direction, which is assumed to be towards the
north-northwest based on regional groundwater maps (Attachment A). These borings will be
advanced past the water table, which is assumed to be approximately 8.5 ft bgs based on previous
drilling at ARE-800-TMW-07 (Reference 9). The field screening borings will be logged visually and
the soils will be monitored with a PID which has proven useful for identifying fuel oil contamination
at FTMM. The field results will be used to select the field locations for temporary wells to assist with
delineating the groundwater plume.

A total of four temporary monitor wells are proposed at UST 800-12. A line of three temporary
monitor wells (TMW-01 through TMW-03) will be installed approximately 80 ft downgradient of the
location of the former tank to determine the direction and lateral boundaries of the plume. A fourth
temporary monitor well (TMW-04) will be installed approximately 80 ft farther downgradient to
establish the downgradient extent of the plume; this temporary well will be installed and sampled
prior to installing a permanent downgradient sentry well. As with the field screening borings, the
borings for temporary wells will be logged visually and with a PID to estimate the extent of the
plume in the field. Additional field screening borings may be used to determine the downgradient
extent of the plume. The temporary wells will be installed within Geoprobe borings and will
typically be completed with a 5 foot well screen to approximately 4 ft below the water table
(approximately 8.5 ft bgs). Each temporary well will be sampled and the groundwater samples will
be analyzed for VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-
1 of NJAC 7:26E.

Three new permanent monitoring wells will be installed to monitor groundwater at the source area
(MW-01), within the plume (MW-02), and at a downgradient sentry location (MW-03). These wells
will be installed after the analytical data for the temporary wells have been evaluated; the actual
locations may be adjusted from those shown on Figure 9 based on these data. The new permanent
wells will be developed and sampled using low-flow methods. The groundwater samples will be
analyzed for VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-1
of NJAC 7:26E.

Water level measurements will be collected from the three new monitoring wells and from nearby
existing wells 812MWO05 and 812MW13 (Figure 2 of Attachment A) to determine the local
groundwater flow direction. It is anticipated that a remedial investigation report will be prepared for
UST 800-12.
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10.  UST 800-20

UST 800-20 was a steel 1,000-gallon No. 2 fuel oil UST that was removed in July 2003 along with
approximately 80 cubic yards of contaminated soil (Attachment O of Reference 3). NIDEP
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 ug/L) and total SVOC TICs (724 ug/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
SCREENI through SCREENG (Figure 10) will be advanced at locations around the former UST 800-
20 location to determine the local groundwater flow direction, which is assumed to be towards the
north-northwest based on regional groundwater maps (Attachment A). These borings will be
advanced past the water table which is assumed to be at approximately 7 ft bgs based on previous
drilling at ARE-800-TMW-08 (Reference 9). The field screening borings will be logged visually and
with a PID which has proven useful for identifying fuel oil contamination at FTMM. The field
results will be used to select the locations for temporary wells to assist with delineating the
groundwater plume.

A total of four additional temporary monitor wells are proposed at former UST 800-20. A line of
three temporary monitor wells (TMW-01 through TMW-03) will be installed approximately 60 ft
downgradient of the former tank to verify the direction and lateral boundaries of the plume. A fourth
temporary monitor well (TMW-04) will be installed approximately 80 ft farther downgradient to
establish the downgradient extent of the plume, prior to installing a downgradient permanent sentry
well. As with the field screening borings, the borings for temporary wells will be logged visually and
with a PID to estimate the extent of the plume in the field. Additional field screening borings may be
used to determine the downgradient extent of the plume. The temporary wells will be installed within
Geoprobe borings and will typically be completed with a 5 foot well screen approximately 4 ft below
the water table (approximately 7 ft bgs). Samples from each temporary well will be analyzed for
VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC
7:26E.

Three new permanent monitoring wells will be installed to monitor groundwater at the source area
(MW-01), within the plume (MW-02), and at a downgradient sentry location (MW-03). These wells
will be installed after the analytical data for the temporary wells have been evaluated; the actual
locations may be adjusted from those shown on Figure 10 based on these data. The new wells will be
developed and sampled using low-flow methods. The groundwater samples will be analyzed for
VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC
7:26E.

Water level measurements will be collected from the three new monitoring wells, and from nearby
existing wells 812MWO05 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 TICs (981 ug/L) were detected at concentrations greater than the GWQCs (Reference 9).
Based on these groundwater results, NJDEP commented additional groundwater investigation was
necessary (Reference 20). Further delineation of groundwater contamination at UST 884 will be
performed as described below.

Multiple field screening borings, temporary monitoring wells and permanent monitoring wells will be
installed around the former UST 884 tank location (Figure 11). Field screening Geoprobe borings
SCREENI1 through SCREENG6 (Figure 11) will be advanced at locations around the former UST 884
location to determine the local groundwater flow direction, which is assumed to be towards the
northwest based on regional groundwater maps (Attachment A). These borings will be advanced past
the water table, which is assumed to be at approximately 6 ft bgs based on previous drilling at ARE-
800-TMW-05 (Reference 9). The field screening borings will be logged visually and with a PID
which has proven useful for identifying fuel oil contamination at FTMM. The field results will be
used to select the locations for temporary wells to assist with delineating the groundwater plume.

A total of four additional temporary monitor wells are proposed at UST 884. A line of three
temporary monitor wells (TMW-01 through TMW-03) will be installed approximately 60 ft
downgradient of the tank to verify the direction and lateral boundaries of the plume. A fourth
temporary monitor well (TMW-04) will be installed approximately 60 ft farther downgradient to
establish the downgradient extent of the plume, prior to installing a downgradient permanent sentry
well. As with the field screening borings, the borings for temporary wells will be logged visually and
with a PID to estimate the extent of the plume in the field. Additional field screening borings may be
used to determine the downgradient extent of the plume. The temporary wells will be installed within
Geoprobe borings and will typically be completed with a 5-foot well screen to approximately 4 ft
below the water table (approximately 6 ft bgs). Samples will be collected from each temporary well
and analyzed for VOCs and SVOCs in accordance with the requirements for No. 2 fuel oil in Table 2-
1 of NJAC 7:26E.

Three new permanent monitoring wells will be installed to monitor groundwater at the source area
(MW-01), within the plume (MW-02), and at a downgradient sentry location (MW-03). These wells
will be installed after the analytical data for the temporary wells have been evaluated; based on these
data, the actual locations may be adjusted from those shown on Figure 11. The new wells will be
developed, and sampled using low-flow methods. The samples will be analyzed for VOCs and
SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.

Water level measurements will be collected from the three new monitoring wells and from nearby
existing wells 800MWO1 and 800MWO02 (located west and north of Building 800), to determine the
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local groundwater flow direction. It is anticipated that a remedial investigation report will be
prepared for UST 884.

12.  UST 906A

UST 906A was a steel 1,000-gallon No. 2 fuel oil UST that was removed in June 1990 (Attachment
D of Reference 1). NJDEP did not approve the Army’s NFA request for UST 906A due to elevated
TPH levels in soil and 2-methylnaphthalene in groundwater at a concentration greater than the
GWQC (Reference 14). The Army subsequently prepared a Work Plan for the UST 906A area
(Reference 4), which was approved by NJDEP (Reference 16).

Field work at the UST 906A site was performed in April, May, and August 2016 and consisted of
Geoprobe soil sampling near the former tank area and temporary well sampling from within and
downgradient of the former UST 906A tank area. Soil sample results are presented in Table 2 and
Figure 12, and as indicated, Extractable Petrolenm Hydrocarbons (EPH) concentrations were greater
than the NJDEP cleanup criteria of 5,100 mg/kg are present near the former tank area. The soil EPH
exceedance has not been delineated in the northwest direction from the former tank site. One soil
sample from boring PAR-68-SB-04 (Figure 12) was also analyzed for SVOCs and 2-
methylnaphthalene in this sample (35 mg/kg) exceeded the NJDEP IGW screening level.

Groundwater analyses are presented in Table 3 and Figure 13. The groundwater sample at PAR-68-
TMW-01 from the former UST 906A source area exceeded the GWQC for 1,2,2-trichloroethane
(present at 4.6 pg/L.) and total SVOC TICs (present at 2,719 pg/L). The groundwater sample further
downgradient at PAR-68-TMW-02 exceeded the GWQC for 1,2,4-trimethylbenzene (102 pg/L), 2-
methylnaphthalene (386 pg/L) and total SVOC TICs (2,319 pg/L). Based on these groundwater
results, it is apparent that a groundwater plume associated with UST 906A has migrated in the north-
northwest direction below Building 906 and farther downgradient an unknown distance. Therefore,

additional data, as described below, are needed to delineate groundwater contamination at former
UST 906A.

Multiple soil borings, temporary monitoring wells and permanent monitoring wells will be installed
around the former UST 906A tank location, as shown on Figures 12 and 13. Field screening
Geoprobe borings (locations PAR-68-TMW-2-1 through TMW-2-4 shown on Figure 13) were
previously used in April 2016 to verify the north-northwest direction of plume migration; therefore,
additional field screening borings are not proposed for the future work.

One additional soil boring (SB-07 on Figure 12) will be advanced to the northwest of the former UST
906A excavation for collection of soil samples to delineate the EPH exceedances in this direction.
Three soil samples will be collected from this boring to characterize the soil with depth: one from
above, one from within, and one from below the most contaminated soil interval within the boring.
The soil samples will be analyzed for EPH and the sample with the highest field indications of
contamination will be analyzed for the SVOCs 2-methylnaphthalene and naphthalene, in accordance
with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.

A total of three temporary monitoring wells will be installed. A line of two temporary monitoring
wells (TMW-03 and TMW-04 on Figure 13) will be installed approximately 100 ft downgradient of
the tank to verify the lateral boundaries of the plume. The previous temporary well PAR-68-TMW-
02 established the plume migration direction. An additional temporary monitoring well (TMW-05)
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will be installed approximately 70 ft further downgradient to verify the downgradient extent of the
plume, prior to installing a permanent downgradient sentry well. The borings for temporary wells
will be logged visually and with a PID to estimate the extent of the plume in the field. Additional
field screening borings may be used to determine the downgradient extent of the plume. The
temporary wells will be installed within Geoprobe borings and will typically be completed with a 5
foot well screen to approximately 4 ft below the water table (approximately 5 ft bgs). Groundwater
samples will be collected from each temporary well and will be analyzed for VOCs and SVOCs, in
accordance with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E.

Three new permanent monitoring wells will be installed to monitor groundwater at: the source area
(MW-01, same location as new soil boring SB-07); within the pluame (MW-02, same location as
previous temporary well PAR-68-TMW-02); and at a downgradient sentry location (MW-03). These
wells will be installed after the analytical data from the new temporary wells have been evaluated; the
actual locations may be adjusted from those shown on Figure 13 based on these data. The new wells
will be developed and sampled using low-flow methods and the groundwater samples will be
analyzed for VOCs and SVOCs, in accordance with the requirements for No. 2 fuel oil in Table 2-1
of NJAC 7:26E.

Water level measurements will be collected from the three new monitoring wells and from nearby
existing well M12MW14 (Figure 13) to determine the local groundwater flow direction. It is
anticipated that a remedial investigation report will be prepared for UST 906A.

13. UST 3035

UST 3035 was a steel 5,000-gallon No. 2 fuel oil UST that was removed in 1989. The location of
former UST 3035 is not well documented and has been estimated based on the location of the former
boiler room at Building 3035 (Figure 14).

As described in Reference 5, closure soil samples were not collected when former UST 3035 was
removed. The SI Report Addendum was submitted to NJDEP along with a request for a NFA
determination NJDEP was unable to approve the NFA request without analytical data (Reference
17) and the Army proposed additional sampling (Reference 7) which was approved by NJDEP
(Reference 18) and is the basis of the work described below.

Soil samples will be collected from three borings (SB-01, SB-02, and SB-03) (Figure 14) to support a
future NFA request. Two soil samples will be collected from each boring. At each boring, a sample
will be collected from approximately 8.0-8.5 ft bgs (or another interval representative of the soil
below the removed tank) and from a 6-inch interval just above the water table (approximately 2 ft
bgs). One of these two soil samples will be collected from the most contaminated interval
encountered based on field evidence (visual, olfactory, or PID screening). If there is no field
evidence of petroleum contamination, then the two soil samples will be collected from 8.0-8.5 ft bgs
and from just above the water table (approximately 3 ft bgs). Each soil sample will be analyzed for
total EPH with additional contingency SVOCs analyses (25 percent) for naphthalene and 2-
methylnaphthalene if EPH concentrations exceed 1,000 mg/kg. These soil analyses are consistent
with the requirements for No. 2 fuel oil in Table 2-1 of NJAC 7:26E. A letter report will be prepared
for UST 3035 that reports the results of this investigation.
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14. SUMMARY

We look forward to your review of this Work Plan and approval or comments. The technical Point of
Contact (POC) for this matter is Kent Friesen at (732) 383-7201 or by email at
kent.friesen@parsons.com. Should you have any questions or require additional information, please
contact me by phone at (732) 380-7064 or by email at william.r.colvinl8.civ@mail.mil.

Sincerely,

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

cc: Ashish Joshi, NJDEP (e-mail and 2 hard copies)
William Colvin, BEC (e-mail and 1 hard copy)
Joseph Pearson, Calibre (e-mail)
James Moore, USACE (e-mail)
Jim Kelly, USACE (e-mail)
Cris Grill, Parsons (e-mail)
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DEPARTMENT OF THE ARMY

OFFICE OF ASSISTANT CHIEF OF STAFF FOR INSTALLATION MANAGEMENT
U.S. ARMY FORT MONMOUTH
P.O. BOX 148
OCEANPORT, NEW JERSEY 07757

08 February 2017

Ms. Linda Range

New Jersey Department of Environmental Protection
Bureau of Case Management

401 East State Street

PO Box 420/Mail Code 401-05F

Trenton, NJ 08625-0028

Subject: Request for No Further Action at Multiple Parcel 79 Storage Tanks Site
Investigation Report Addendum
Fort Monmouth, Oceanport, New Jersey
P1G000000032

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

moaQ w

Previous Correspondence (not attached):

1. Army letter to NJDEP dated 22 April 2015, Subject: Underground Storage Tanks
within Parcel 79 Fort Monmouth, New Jersey.

2. NIDEP letter to the Army dated 25 August 2015, Subject: Underground Storage
Tanks within ECP Parcel 76 dated April 2015 Fort Monmouth.

3. Army letter to NJDEP dated 10 February 2016, Subject: Response to NJDEP's
August 25, 2015 Comments on the April 2015 Underground Storage Tanks within
ECP Parcel 79, Fort Monmouth, New Jersey.

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

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

One temporary groundwater monitor well was installed with a Geoprobe® rig immediately
downgradient of Parcel 79 USTs 142B, 202A, 202D, 437, 440, 441, 444, 445, 448, 449, 450, and
451, and a groundwater sample was collected from each well to determine if a fuel oil release had
impacted groundwater. For the Area 75 ASTs, a temporary well was installed immediately
downgradient of each former tank. Three temporary wells were installed at UST 490 to delineate
the extent of groundwater contamination. Groundwater samples were also collected from three
permanent monitor wells (202MWO01 at UST 202A, M16MWO01 at202D, and 490MWO01 at UST
490). Field sampling for temporary wells was completed on 3, 4, and 5 August 2016. Field
sampling for permanent wells was completed on 25 May 2016. All groundwater samples were
analyzed for volatile organic compounds (VOCs) and semivolatile organic compounds (SVOCs)
plus tentatively identified compounds (TICs), in accordance with the requirements for No. 2 Fuel
Oil in Table 2-1 of the New Jersey Administrative Code (NJAC) 7:26E Technical Requirements
for Site Remediation.

Soil samples were also collected from borings advanced with a Geoprobe® rig at the Area 75 ASTs
and USTs 202A, 202D, and 490 to assess current concentrations and vertical extent of extractable
petroleum hydrocarbons (EPH) in soil. Field sampling was completed on 12 and 13 April 2016.
One soil sample from boring PAR-79-490-SB-04 (at UST 490) was also analyzed for the
additional contingency SVOC analytes naphthalene and 2-methylnaphthalene due to EPH
concentration exceeding 1,000 mg/kg (NJDEP, 2010Y).

It is important to note that the occurrence of polycyclic aromatic hydrocarbons (PAHs) in Parcel
79 groundwater warrants additional explanation. Exceedances of the NJDEP Ground Water
Quality Criteria (GWQC) for multiple PAHs occurred at 12 of the 17 temporary wells during the
August 2016 sampling. In contrast, none of the seven groundwater samples collected at permanent
monitor wells 200MWO01, M16MWO01, and 490MWO01 had any PAH exceedances. Furthermore,
another nearby permanent well within Parcel 79 (430MWO01; see Figure 3 of Attachment A) had
no PAHs detected in samples collected in 1995, as reported in Attachment O of Correspondence
1. These relatively low solubility, high molecular weight PAHSs such as benzo(a)pyrene have been

I NIDEP, 2010. Protocol for Addressing Extractable Petroleum Hydrocarbons. Site Remediation Program. Version
5.0. August 9.
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encountered at other FTMM locations within surficial soils and fill that are unrelated to fuel oil
USTs. Evidence of soil fill including brick and coal fragments were encountered within several
Parcel 79 soil borings; please see Attachment D. Therefore, the PAH groundwater exceedances
at Parcel 79 temporary wells were most likely the result of entrainment of soil resulting in sample
turbidity, which is common with temporary well grab groundwater samples. In contrast, fuel oil
releases are typically characterized by the specific PAHs naphthalene and 2-methylnaphthalene in
groundwater. Therefore, temporary monitor wells with PAH exceedances that were not
characteristic of fuel oil (i.e., without signature exceedances of naphthalene and 2-
methylnaphthalene) are not considered indicative of a fuel oil release to groundwater.

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

1.0 AREA 75 ABOVE-GROUND STORAGE TANKS

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

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

Temporary well PAR-79-A75-TMW-01 was installed, sampled, and subsequently abandoned at
the location of AST-2, and temporary well PAR-79-A75-TMW-02 was installed, sampled, and
subsequently abandoned at the location of AST-1 (see Figure 2 of Attachment A). Groundwater
was encountered at approximately 3 to 4 feet below ground surface (ft bgs) in the soil borings, and
at 4 ft bgs and 9 ft bgs at the two wells; please see Attachments C and D. As shown on Table 2
of Attachment B, there were seven PAH exceedances of the GWQC (benzo[a]anthracene,
benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene,
and indeno[1,2,3-cd]pyrene) in the primary sample and four exceedances (benzo[a]anthracene,
benzo[a]pyrene, benzo[b]fluoranthene, and indeno[1,2,3-cd]pyrene) in the duplicate sample at
PAR-79-A75-TMWO1. There were three exceedances (benzo[a]anthracene, benzo[a]pyrene, and
benzo[b]fluoranthene) of the GWQC in the groundwater sample at PAR-79-A75-TMWO02. As
indicated above, the PAH exceedances are attributable to entrainment of soil resulting in sample
turbidity associated with the installation of the temporary wells. None of the groundwater samples
collected in May 2016 from permanent monitor wells associated with Parcel 79 had any PAH
exceedances. Another nearby permanent well within Parcel 79 (430MWO01) had no PAHs detected
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in samples collected in 1995. There were no exceedances of the GWQC indicative of fuel oil (i.e.,
naphthalene or 2-methylnaphthalene).

2.0 MULTIPLE PARCEL 79 UNDERGROUND STORAGE TANKS

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

UST 142B

UST 142B was a residential fuel oil tank that was removed in 1994 as described in Attachment H
of Correspondence 1. Temporary well PAR-79-142-TMW-01 was installed, sampled, and
subsequently abandoned (Figure 4 of Attachment A). Groundwater was encountered at
approximately 7 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B, there
were seven GWQC exceedances (benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[k]fluoranthene, chrysene, dibenz[ah]anthracene, and indeno[1,2,3-cd]pyrene). As
previously discussed, the PAH exceedances in this temporary well sample are attributable to
entrainment of soil resulting in sample turbidity. There were no exceedances of the GWQC
indicative of fuel oil (i.e., naphthalene or 2-methylnaphthalene)

UST 437

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

UST 440

UST 440 was a residential fuel oil tank that was removed in 2010 as described in Attachment R of
Correspondence 1. Temporary well PAR-79-MP-TMW-01 was installed, sampled, and
subsequently - abandoned (Figure 3 of Attachment A). Groundwater was encountered at
approximately 5 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B,
benzo(a)anthracene (0.23 pg/l) and benzo(a)pyrene (0.13 pg/l) slightly exceeded the GWQC (0.1
ug/l) neither of which are indicative of fuel oil. As previously discussed, the PAH exceedances
are attributable to entrainment of soil resulting in sample turbidity associated with the installation
of the temporary well. There were no exceedances of the GWQC indicative of fuel oil (i.e.,
naphthalene or 2-methylnaphthalene).

UST 441

UST 441 was a residential fuel oil tank that was removed in 2010 as described in Attachment D
of Correspondence 1. Temporary well PAR-79-MP-TMW-07 was installed, sampled, and
subsequently abandoned (Figure 3 of Attachment A). Groundwater was encountered at
approximately 8 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B,
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benzo(a)anthracene (0.34 pg/l), benzo(a)pyrene (0.29 pg/l), and benzo(b)fluoranthene (0.31 pg/l)
slightly exceeded the GWQC (0.1, 0.1, and 0.2 pg/l, respectively). As previously discussed, the
PAH exceedances are attributable to entrainment of soil resulting in sample turbidity associated
with the installation of the temporary well. There were no exceedances of the GWQC indicative
of fuel oil (i.e., naphthalene or 2-methylnaphthalene).

UST 444

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

UST 445

UST 445 was a residential fuel oil tank that was removed in 2010 as described in Attachment U
of Correspondence 1. Temporary well PAR-79-MP-TMW-06 was installed, sampled, and
subsequently abandoned (Figure 3 of Attachment A). Groundwater was encountered at
approximately 5 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B, there
were no exceedances of the GWQC.

UST 448

UST 448 was a residential fuel oil tank that was removed in 2010 as described in Attachment W
of Correspondence 1. Temporary well PAR-79-MP-TMW-03 was installed, sampled, and
subsequently abandoned (Figure 3 of Attachment A). Groundwater was encountered at
approximately 4 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B, there
were no exceedances of the GWQC.

UST 449

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

UST 450

UST 450 was a residential fuel oil tank that was removed in 2010 as described in Attachment Y
of Correspondence 1. Temporary well PAR-79-MP-TMW-05 was installed, sampled, and
subsequently abandoned (Figure 3 of Attachment A). Groundwater was encountered at
approximately 5 ft bgs; please see Attachment C. As shown on Table 2 of Attachment B, there
were no exceedances of the GWQC.

UST 451

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

3.0 USTS 202A AND 202D

USTs 202A and 202D were residential fuel oil tanks that were removed in 2001 as described in
Attachment J of Correspondence 1. Three soil borings (see Figure 5 of Attachment A) were
sampled in response to NJDEP comments on the 10 February 2016 Work Plan Addendum
(Correspondence 4). Soil samples were analyzed for EPH; additional contingency SVOC analyses
for naphthalene and 2-methylnaphthalene was not required (NJDEP, 2010). Soil analytical results
are presented in Table 2 (Attachment B). The maximum total EPH concentration encountered in
soil was 345 mg/kg. The results from the soil borings at USTs 202A and 202D indicate that further
soil investigation is not warranted. '

Temporary well PAR-79-202-TMW-01 was installed, sampled, and subsequently abandoned
(Figure 5 of Attachment A). Groundwater was encountered at approximately 2 to 5 ft bgs; please
see Attachments C and D. Permanent monitor wells 202MWO01 and M16MWO02 were previously
installed at this site, and were also sampled (Figure 5 of Attachment A). Well 202MW01 was
installed near the former location of UST 202D in August 2011 but apparently was never
previously sampled. Well M16MWO02 was constructed in March 2011 and is located downgradient
of USTs 202A and 202D.

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

490 UST490

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

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

Three temporary wells (PAR-79-490-TMW-01, PAR-79-490-TMW-02, and PAR-79-490-TMW-
03) were installed, sampled for groundwater, and subsequently abandoned (Figure 6 of
Attachment A). Existing monitor well 490MWO1, installed in August 2011, was also sampled.
(Attachment A). Groundwater was encountered at approximately 2 to 3.5 ft bgs; please see
Attachments C and D.

As shown on Table 2 of Attachment B, PAH exceedances of the GWQC were encountered at
temporary wells PAR-79-490-TMWO0! (benzo[a]anthracene) and PAR-79-490-TMW02
(benzo[a]anthracene and benzo[b]fluoranthene). As previously discussed, the PAH exceedances
are attributable to entrainment of soil resulting in sample turbidity associated with the installation
of the temporary wells. There were no exceedances of the GWQC indicative of fuel oil (i.e.,
naphthalene or 2-methylnaphthalene). There were no exceedances of the GWQC in the three
groundwater samples collected from permanent well 490MWO01. However, there were GWQC
exceedances for 2-methynaphthalene and the sum of SVOC TICs in the groundwater sample from
PAR-79-490-TMWO03, which was located downgradient of the former UST 490.

5.0 SUMMARY

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




Linda S. Range, NJDEP

Request for NFA at Multiple Parcel 79 Storage Tanks
08 February 2017

Page 8 of 8

Sincerely,

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

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

Building 202

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

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

UST 490

Previous correspondence referenced levels of TPH previously found up to 8762 ppm, at least to
6.5” and perhaps deeper, above the residual product/free product limit of 8,000 mg for No 2 fuel,
as well as 2- methylnaphthalene above standard in the soil and ground water. Although the
proposed soil and ground water sample locations are approved, a vertical soil delineation sample

is also necessary in the area of the original exceedance (which may also assess current
conditions).

Please contact this office if you have any questions.

Sincerely,
PN
gﬁ. Range /

) Joe Pearson, Calibre
James Moore, USACE
Rick Harrison, FMERA
Joe Fallon, FMERA
Frank Barricelli, RAB
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February 10, 2016

Ms. Linda Range

New Jersey Department of Environmental Protection
Bureau of Case Management

401 East State Street

PO Box 420/Mail Code 401-05F

Trenton, NJ 08625-0028

Re:  Response to NJDEP’s August 25, 2015 Comments on the April 2015 Underground
Storage Tanks Within ECP Parcel 79, Fort Monmouth, New Jersey
PI G000000032

Dear Ms. Range:

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

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

Al., COMMENT: Area 75 — Aboveground Storage Tanks: Two 210,000 gallon aboveground
storage tanks, utilized from the 1940s through the 1980s, were removed in May of 1995. Based upon
a review of the analytical results and chain of custody (COC) as well as a conversation with Joe
Fallon this date, who collected the samples, it appears 13 samples were collected in the proximity of
AST A - all analytical results were below 1000 ppm, and 15 samples in the proximity of AST B. Per
Myr. Fallon, the samples would have been collected both at/along the perimeter and within the
Jootprint/center of the former ASTs, mainly at 0-6", but also at deeper intervals (as indicated on the
COCs). Although it appears sampling frequency and location may have been adequate, it is unclear
the analytical parameter requirements, either those in effect at the time of sampling or currently in

effect, were met as regarding contingency analysis for AST B. Of the 15 sainples apparently

collected for AST B, 5 exceeded the trigger for additional analyses on 25% of those exceeding 1000
ppm (VOs+ 10 at the time of sampling, 2-methylnaphthalene and naphthalene per current guidance).
It is also unclear where the ground water sampling points referenced for Area 74 were located
relative to the former ASTs of Area 75?

Al. RESPONSE: Additional soil and groundwater sampling is proposed at Area 75 as described
in the attached Parcel 79 Work Plan Addendum. Soil sample results from 1995 were reported in the
April 2015 Underground Storage Tanks Within ECP Parcel 79 submittal, however, there is some
uncertainty regarding the sample locations because a sample map was not located. For example, the
highest Total Petroleum Hydrocarbons (TPH) concentrations in soil were encountered in samples
labeled as “AST-B,” but it is unclear to which of the two ASTs these sample designations referred.
Further, there was uncertainty regarding the locations of groundwater samples collected for adjoining
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et Area 74 Therefore sorl and groundwater from both former AST locatlons (AST-l and AST—2 as o

descnbed in the attached Parcel 79 Work Plari Addendum) will be re- sampled to characterlze the

_‘ o current concentration of TPH constitilents in-this area and, if’ necessary, the need for any cont1ngency - =
- analyses insoil. S01l samples. from 4 boring locatioris. within: the- v1c1nlty of the former ASTs; and . =
R groundwater samples: from: two of - these four locatlons w1ll be collected as descnbed in the attached R

f':-.fParcel 79 WorkPlanAddendum T R
R A2 COMMENT Area 74 —Assoczated Pzpzng As per Enclosure 4 of AttachmentE the L

- underground ptpzng was prevzously NFAed

‘ A2 RESPONSE Agreed A
[ B Under round Stora e Tanks

L Bl COlV[MENT In addztzon to those USTs prevzously granted a deszgnatzon of NFA zt zs :

- : agreed ho further actzon zs necessary for the followzng #2 juel UST s

el UST 29-1 I 000 gallon steel -
- UST 1424 — 1000 gallon steel C93 3 714

U UST 401-26.= 1000 gallon steel -
-~ UST 416-32- ] 000. gallon steel”

L UST430B—45 550 gallon tank* C93 3987 Lo :
e *note page I Sectzon I:1 and scrap recetpt each zna’lcate UST was steel AttB states f berglass
L UST 443-49 = 1080 gallon steel e L
- UST 474 ~:1 000 gallon steel

. t:': Bl RESPONSE Agreed Flle photographs of UST 43OB 45 confirm that 1t was a steel tank .:_ -
- B2 COMMENT: Although the. 2008 Siie Investzgatton prevzously performed did inclide ground S Aj e
- water- samplmg, a revzew ‘of the samplzng poznts did not. indicate they were placed wzthzn a'zstances Sl

-'-isuﬁ' cierit 1o allow for adequate -évaluation. of the - USTs referenced ‘below. Based . upon’- sozl S .

L contamznatzon extendzng to within 2’ of and in. many. cases, into the. ground water. table (GWY) a - -

. .. ground water .invéstigation is necessary at the followzng UST locatzons (the elzmznatzon of the sheen‘ Lo
via excavatzon as- referenced for UST 5- 44 1, 444 is znsuﬁ" czent) R B

. i.i_'_‘UST 142B (AttachmentH)
- UST 437 (Attachment Q)
L :-‘UST 440 (Attachment R)- -

T UST441 (Attachment S)

. UST 444 (Attachmeni U)

| .-_-UST 448 (Attachmient W) please speczjjz zf well P79—E2 'is suﬁ“ czently proxzmate to comply wzth : .

U regulations/guidarice- .
B UST 449 (Aitachment X). -
L UST 450 (Attachmient Y)
h UST 451 (Attachment z).

B2 RESPONSE Add1t10na1 groundwater samplmg is proposed to assess the potentlal for EE
unpacts to groundwater from each of the UST srtes l1sted above as descnbed in the attached Parcel I

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

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

UST/Bldg. No. 168 (Attachment I)

UST/Bldg. No. 169 (Attachment 1)

UST/Bldg. No. 407

UST/Bldg. No. 415

UST/Bldg. No. 424

UST/Bldg. No. 425

UST/Bldg. No. 435 (Attachment P)

UST/Bldg. No. 438

UST/Bldg. No. 442

UST/Bldg. No. 455 (Attachment V)

UST/Bldg. No. 456 (Attachment AA consisted of only analytical data, from a single sample — 6-

12”; information provided is insufficient for evaluation/comment)

USTs/Bldg. No.s 457 through 467

UST/Bldg. No.s 469 through 473

UST/Bldg. No. 476

UST/Bldg. No. 488

UST/Bldg. No. 489

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

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

Page 3 of 6
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R downgradlent of UST 445 to. assess the potentlal for 1mpact to- groundwater as. descrlbed in- the L

IR “attached Parcel 79.Work Plan Addendsim.

e Although Bulldmg 433 ‘was not spe01ﬁcally mentloned in the above comment the Army has no ':.;3 : ‘A _
T 'record ‘o1 geophys1cal ev1dence of an UST ‘at former Bulldmg 433, and therefore the Army 1s not ; .- '

N proposmg addltlonal assessment work at the Bu1ld1ng 433 locatlon B

. B4 COMYWENT thle not zndzcated as present on. the 1 95 6 Fuel Storage map, nor found durzng S
e geophyszcal survey activities,’ the 2014 EGP. UHOT Report zndzcates a potential for the presence’of . .
- an  UST at several ‘additional locations.. Although no. tank- was' found, - insufficient -information ..
. (sampling) has been submztted to allow for comment as to the presence or. absence of a dzscharge for T

. = the followzng

;i."UST/Bldg No 1 70 (AttachmentI)
.- UST/Bldg. No. 171. (Attachment[)
- . UST/Bldg. No. 408 :

:, ', .UST/Bldg. No. 436

;UST/Bldg No. 468 -

- 3.j B4 RESPONSE Comment acknowledged As d1scussed m the Aprrl 2015 Underground L jf

L assess’ the preSence of USTs w1thm Parcel 79,. mcludmg the use. of geophys1ca1 ‘survey technlques - :
RN h1stoncal maps and. ‘metal detectors to locate USTSs. - Since there were no indications of USTs at these -~ S
| sites, the Army is not: proposmg additional assessment work at the- above Jocations. If the Army has " oL

' credltable ev1dence of- a potential- release then we w1ll evaluate these locations to achieve tegulatory.. - SR
PR acceptance and site/parcel closure, However,: in absence of any new ev1dence we beheve that the TR
L Army has. done an adequate level of due d111gence - - L : Ll < SRR

o K C Attachments J. K & L USTs at Former Bulldmg 202

01 “COMMENT: Four USTs were noted-as present, and removed (although the ECP UHOT'-': S
Cen report ‘indicates. high potentzal for. the contznued presence of two USTs); at the former building, the Gl
"-'-.speczf ic’ locatzons of whzch two (202A & 202B) ‘were. not zndtcated Although apparently no--.

el “either- UST przor to'the samplzng whzch zndzcated non detect TPH levels) dzscharges were assoczated 'i‘ﬁ L
' wzth both USTs 202A and202D P RS » , ST R

T T he aﬁ’ected sozls at UST 202A were removed to 5 5 ' lzkely extendzng to wzthm 2’ of or znto the DR

e ground wate¥ table, in this area; and contained. almost 8,000, ppm TPHC;: the level referencedin'the .- .. - -
C Departments guzdance (http: //www nj. gov/dep/srp/gu1dance/rs/#phc) as the residual product/free -
. product:limit. As such; it is posszble former UST 2024: could have contribiited to the levels of ground R

e water contamznatzon noted at UST 202D An NFA at thzs tzme zs therefore not approprzate

As” zndzcated in . the: submtttal ground water was found to contam benzene at. low levels 2-: SR
: methylnaphthalene and BN TICs.in a samplzng event performed in Jitne of 2011 at UST 202D. _ An - "

" NFA4 of the: sozls as requested is not approprlate at. thzs time. Insuﬂ' cient znformatzon is. known EaR, L
- relative to the. ground water contamznatzon in the area, zncludzng the current extent or levels of S

‘ contammatzon : ' : : v )

e,
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Cl. RESPONSE: Additional soil and groundwater sampling is proposed at former USTs 202A
and 202D to assess the potential for impacts to groundwater, as described in the attached Parcel 79
Work Plan Addendum. This will include sampling from existing well 202MWO01, which was
installed in August 2011 but apparently not yet sampled. Soil samples from 3 boring locations near
the former USTs 202A and 202D, and groundwater samples from one of these borings and two
existing monitor wells, will be collected as described in the attached Parcel 79 Work Plan
Addendum.

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

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

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

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

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

D1. RESPONSE: Additional soil and groundwater sampling is proposed at former UST 490, as
described in the attached Parcel 79 Work Plan Addendum. This will include sampling from existing
well 490MWO01, which was installed in August 2011 but not yet sampled. Soil samples from 3 boring
locations near the former UST 490, and groundwater samples from these three borings and one
existing monitor well, will be collected as described in the attached Parcel 79 Work Plan Addendum.

Page S of 6
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We look forward to your review of these responses and approval or additional comments. The
technical Point of Contact (POC) for this matter is Kent Friesen at (732) 383-7201 or by email at
kenl. friesen@parsons.com. Should you have any questions or require additional information, please
contact me by phone at (732) 380-7064 or by email at william.r.colvin | 8.civ@mail.mil.

Sincerely,

S N -
/d-r'f»lé( (0{/1’ L
William R. Colvin, PMP, PG, CHMM
BRAC Environmental Coordinator

Attachment:
Parcel 79 Work Plan Addendum for Former Storage Tank Sites

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

Page 6 of 6
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Fort Monmouth

Oceanport and Monmouth County, New J ersey

Parcel 79 Work Plan Addendum for F ormer Storage Tank Sltes
SERES Date February 2016 L

1 0 PURPOSE

: : The purpose of th1s Parcel 79 Work Plan is'to outlme the s1te-spec1ﬁc Scope of Work (SOW) for' :'; SRESAN
o the 1nvest1gat10n of former underground storage tank (UST) -and above ground storage:'j."
tanks (AST) sites - w1th1n Parcel 79 at Fort Monmouth In general the scope: consists- of_'~'f R
T supplemental ‘soil ‘and: groundwater samplmg at select’ UST and AST sites’ to" assess: the potentlal for-:'; SURHORIE
S 1mpacts to groundwater as’ requested by the New Jersey Department of Envrronmental Protectlon'_'- o SRR
R Ny (NJDEP) in the1r comment letter dated August 25 2015 The ﬁeld act1v1t1es w1ll 1nvolve ' .

L 1_-‘,ﬁ0i.'->Advancement of approxrmately lO shallow so11 bonngs usmg a Geoprobe rlg to depths':':': - > 'if
;ibelow shallow groundwater and collectlon of so1l samples ﬁom select bormg mtervals for:.A ERRIR R

o :_fchemrcal analys1s of petroleum constrtuents

e -' . Installation- of temporary momtor wells w1th1n approxnnately 16 Geoprobe bormgs and collect1on ‘:A S

. ?fof “grab” groundwater samples for chemcal analys1s of petroleum constituents. -~

- o .Re-development and samplmg of 3 ex1stmg monltor wells for chem1ca1 analysrs of petroleum et

o Econstltuents

- | B Addltlonal deta1ls on- the ratlonale for the proposed work are prov1ded m Parsons response to NJDEP’ o
o comment letter dated February9 2016 L Pl :

2 0 REFERENCE DOCUlVIENTS

3 0 SITE BACKGROUND

b ;1:-o-f_54_,;}-:-

L E HEALTH AND SAFETY All Slte personnel are requlred fo' read understand and comply w1th the . o
i :jf_;-:'safety guldelmes m the Accrdent Prevention. Plan (APP) mcludmg the Slte Health and Safety Plan: e
AR (SHASP) wh1ch1s 1ncludedasAppendleoftheAPP T P S A S A
_ N :,:.'l-j-:'FIELD PROCEDURES The detalled ﬁeld procedures to be used for the act1v1t1es descnbed in: th1s "j ;.:_" LT

PR samplmg plan are descnbed 1n the March 2013 Fmal Samplmg and Analy51s Plan (SAP) o

- 'Parcel 79 is located w1thm the eastern portlon of the Mam Post at Fort Monmouth _]ust east of Oceanport »_:_: R

o " Avenue (Flgure 1) Ava1lable mformatlon for multlple USTs at- Parcel 79: was prev10usly prov1ded to. .l .

. 't-NJDEP in the. Army s submittal dated: Apnl 22,2015 aid entitled Underground Storage - Tanks Wzthzn"- oL

ECP Parcel 79 Fort Monmouth New Jersey The: NJDEP responded in. the1r letter dated August 25, e - o

12015- approvmg No Further Actlon (NFA) for some UST s, but requlrmg assessment of groundwater at,._ : B
L 'other UST 51tes pnor to determmmg 1f NFA was appropnate NJDEP’s ratlonale for requmng add1t10na1 PR
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groundwater assessment included the potential for soil contamination extending to within 2 ft of or into
groundwater.

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

4.0 . SAMPLING LOCATIONS >

General locations for additional sampling were identified in the Army’s recent responses to NJDEP
comments, and are shown on Figure 1. A description of the field sampling and analytical activities to be

performed is presented below. A summary of the field sampling and analytical activities is presented in
Table 1.

4.1 Area 75 Above-Ground Storage Tanks

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

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

Groundwater samples will be collected from the two Geoprobe® borings located north (downgradient) of
the former AST locations, as shown on Figure 3. Groundwater from these locations will be sampled
using temporary wells within the Geoprobe borings, and then the borings will be abandoned. Each
groundwater sample will be analyzed for volatile organic compounds (VOCs) and semivolatile organic
compounds (SVOCs) plus tentatively identified compounds (TICs), as specified in Table 2-1 of the NJAC
7:26E Technical Requirements for Site Remediation.

Page 2 of 4
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4 2 Multlple Parcel 79 Underground Storage Tanks

' ;ff-.NJDEP noted-that groundwater assessment was not performed for USTs 437,440, 441, 444, 445, 448, =~ =

* -:-;449 (where 10, tank was found), 450, and 451 (Flgure 4), and for UST 142B (Flgure 5) Therefore Sl

- additional samphng of groundwater is. proposed from: unmedlately downgradlent of edch of these former’; o :

‘. tank- locations.. ‘A. Geoprobe®. boritig: will be completed to approximately 4 feet below the water table.. - /..~

BERE Groundwater from these locatrons will be sampled using temporary Wells W1th1n the Geoprobe bonngs - -

S and. ‘then - the bormgs w111 be abandoned Each groundwater sample w111 be analyzed for VOCs and_' C SR S
"'*{'-j-l-sv00sp1usT1cS | S S i S

4 3 USTs 202A and 202D

i.': NJDEP noted that groundwater assessment ‘was not performed for USTs 202A and 202D Therefore,f-:‘;'_
-7 .- additional sampling of groundwater is proposed from the. vicinity, of each former tank locatron “Soil .1 L
-~~~ sathpling will also be performed because NIDEP commented that soﬂ contamrnatron encountered at UST'- R R
Sl 202A could have contnbuted to unpacts to groundwater a el Pl

. Add1t10na1 Geoprobe soﬂ samplrng is proposed for three locatlons as shown on Flgure 6 Each Geoprobe e

C U boring w1ll be: completed to at least 4 feet- below the ‘water. table 0" 4ssess ‘current concentrations and‘-'[: U

S . Vertical extent of EPF.. Three soil samples will be collécted from each bormg Samplés will be collected. " .1

- from approxrmately 3, 0- 35 ft bgs (or-another 1nterva1 representat1ve of clean overburden), from a deeper POERERE o

6 1nch interval that is below ‘any field evrdence of contamlnatron 10 delmeate vertical extent, and from the . : - .

. '-"'most ‘contaminated. mtermedlate 1nterval -encountéred - (between 3.0-3.5 - ft- bgs aid the deeper vertical .- .

Lo extent. sample) based on field: ev1dence (v1sual olfactory, PID screemng) ‘Each s01l sample w111 ‘be R
. f.:-analyzed for EPH, w1th add1t10na1 contmgency SVOC analy51s for naphthalene and 2-methylnaphthalene SR

o in the event that EPH concentratlons exceed L, 000 mg/kg IR ST .

.'_:.Groundwater from one downgradlent bormg locatlon w111 be sampled usmg a temporary well w1th1n the o L o j
i.': Geoprobe borlng, and then the bonng w111 be abandoned ThlS groundwater sample w1ll be analyzed for R
3:'::VOCsandSVOCsp1usTICs PR g_ .- . :-' _ _ :.' _r PR
S Ex1st1ng monltor well 202MW01 was constructed by the Army at th1s s1te in- 2011 o momtor BERDRR
» . : groundwater contammatlon from the UST 202D site, but ‘was never sampled Well 202MW01 andij : L - he |
el 'downgradlent well M16MW02 w111 be re-developed and sampled usmg the NJDEP low—ﬂow purge and N
BEE . sample method and analyzed for VOCs and SVOCs plus TICs il . _ R

4 4 UST 490

AP Add1t10na1 Geoprobe s011 and groundwater samplmg is proposed for three locatlons as shown on Frgure ) O

' R X The purpose of: the two Geoprobe locatlons north, of Bulldmg 490 is to supplement the ex1st1ng sorl N
-:~"and groundwater analyses for delmeatlon of TPH contammatlon in: excess of s011 and groundwater:.j
- comparison criteria towards. the éast and north The purpose of the third" Geoprobe locatron south-of @0 o
.+ /- Building 490 is for delineation-of petroleum contamination i the downgradlent direction (south), . Bach. - .~
SR Geoprobe borlng w111 be completed to at least 4 feet below the water table to assess current concentratlons RS LT

pagererd

- ff:»_iNJDEP noted that groundwater assessment was not performed for UST 490 and that TPH in sorl :
o exceeded the: res1dent1a1 standard Therefore add1t10nal samphng of sorl and groundwater is proposed at s IR
i th1s formertanklocatlon I S S O S SO IR ‘
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and vertical extent of EPH. Three soil samples will be collected from each boring. Samples will be
collected from approximately 2.0-2.5 ft bgs (or another interval representative of clean overburden), from
a deeper 6-inch interval that is below any field evidence of contamination to delineate vertical extent, and
from the most contaminated intermediate interval encountered (between 2.0-2.5 ft bgs and the deeper
vertical extent sample) based on field evidence (visual, olfactory, PID screening). Each soil sample will
be analyzed for EPH, with additional contingency SVOC analysis for naphthalene and 2-
methylnaphthalene in the event that EPH concentrations exceed 1,000 mg/kg.

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

Existing monitor well 490MWO01 was constructed by the Army at this site in 2011 to monitor
groundwater contamination from the UST 490 site, but was never sampled. Well 490MWO01 will be re-
developed and sampled using the NJDEP low-flow purge and sample method, and analyzed for VOCs
and SVOCs plus TICs.

5.0 OTHERITEMS

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

Page 4 of 4



TABLE 1
SAMPLING SUMMARY FOR PARCEL 79 WORK PLAN ADDENDUM
FORT MONMOUTH, NEW JERSEY

VOCs +
TICs by |SVOCs+ TICs Non-
Field Meter Method by Method Fractionated
Parcel Location Readings ¥ | 8260C" 8270D ¢ EPH ¢
Soil
Area 75 ASTs (Figure 3) - 4 soil borings, 3
samples each (assume 1 sample in each boring
79 requires contingency SVOC analysis) © 4 0 4 12
USTs 202A and 202D (Figure 6) - 3 soil
borings, 3 samples each (assume 1 sample in
each boring requires contingency SVOC
79 analysis) © 4 0 3 9
UST 490 - 3 soil borings, 3 samples each
(assume | sample in each boring requires
79 contingency SVOC analysis) ¢ 3 0 3 9
Groundwater
Area 75 ASTs - 2 groundwater samples
79 (Figure 3) 2 2 2 0
USTs 437, 440, 441, 444, 445, 448, 449, 450,
and 451 (Figure 4) - 1 groundwater sample
79 each 9 9 9 0
79 UST 142B (Figure 5) - 1 groundwater sample 1 1 1 0
USTs 202A and 202D (Figure 6) - 3
79 groundwater samples 3 3 3 0
79 UST 490 - 4 groundwater samples 4 4 4 0
QA/QC samples (see SAP for additional details) ¥
Field Duplicates (5% Sampling Frequency per media) NA Y 1 2 2
Matrix Spike (5% Sampling Frequency per media) NA 1 2 2
Matrix Spike Duplicate (5% Sampling Frequency per media) NA 1 2 2
Trip Blank (1 per cooler of VOCs per media) NA 1 0 0
QA Split (5% per media) NA 1 2 2
Equipment Blank (5% Sampling Frequency per media) NA 1 2 2
TOTAL NA 25 39 40
Notes:

NA = not applicable.
TBD = to be determined.
* Field meter readings include, in soil samples: photoionization detector (PID) readings along entire soil column; and in groundwater: PID h
pH, temperature, electrical conductivity, dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity.
VOCs = volatile organic compounds; TICs = tentatively identified compounds.
SVOCs = semivolatile organic compounds; TICs = tentatively identified compounds.

EPH = extractable petroleum hydrocarbons.

If any EPH concentrations in soil exceed 1000 mg/kg in any of the site samples, then minimum 25% of the samples where EPH exceeds

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



.CHRlS CHRIST[E
Govemm‘ ;

KiM GUADAGO -

- Bid®clo

oI R

‘BOB'MARTIN

Comxmssmner

Kiiglst25;2015

il

_ New Jericy is augual Opportunity Erployes sPrifted on Recylei Piperraid Recyclabie: : =




(COC) as well asa. convelsatlon w1th Joe F aHon tlns date, ‘who collected the: samples, it appealS'

ikéd Piping ,
Suréi4:6] ‘A’ttachment E ‘this: underground~p1pmg wag' prevmusly NFAed

ST 449,(A“ttachmentX) '






Aftdachinents J, K & L = USTs-at Fo;merBuzldmg202

FourlJSTs Aere noted aspresent; and:-rémoved (although' ihe ECP.UHOT: Teport 1ndlcates  high'

potent1al f01 the contmued ppesen « of two USTs), at: t_he formér bl ling;. the spec ifig. locah Ons-

T



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

Please contact this office if you have any questions.

Sincerely,
;‘y_ P j yed
}% (R /E’,jzgzh
Linda S. Range ¥
C: Joe Pearson, Calibre
Rich Harrison, FMERA
Joe Fallon, FMERA

James Moore, USACE
Frank Barricelli, RAB
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OFFICE OF ASSISTANT CHIEF OF STAFF FOR INSTALLATION MANAGEMENT
U.S. ARMY FORT MONMOUTH
P.O. 148
OCEANPORT, NEW JERSEY 07757

April 22,2015

Ms. Linda Range

New Jersey Department of Environmental Protection
Case Manager

Bureau of Southem Field Operations

401 East State Street, 5% Floor

PO Box 407

Trenton, NJ 08625

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

Attachments:
Correspondence
Summary Table of Parcel 79 Underground Storage Tanks
Site Layout Drawings of Parcel 79 (Recent and Historical)
No Further Action Letters from NJDEP
Areas 74 and 75 ASTs File Review and Analyses
UST 29 File Review
UST 142A Report
UST 142B Report
Bldgs. 168, 169, 170 and 171 File Review
UST 202A File Review
UST 202B File Review
USTSs 202C and 202D File Reviews and Report
. UST 401 Report
UST 416 Report
UST 430B Report
UST 435 Notes
UST 437 File Review and Analyses
UST 440 File Review and Analyses
UST 441 File Review and Analyses
UST 443 Report
UST 444 File Review and Analyses
. UST 445 File Review and Analyses
W UST 448 File Review and Analyses
X. UST 449 File Review and Analyses
Y. UST 450 File Review and Analyses
Z. UST 451 File Review and Analyses
AA. Bldg. 456 Analyses
BB. UST 474 File Review and Analyses
CC. UST 490 File Review, Report and Analyses
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DD Geophys1cal Survey Report

o - Prev1ous Correspondence (prov1ded in: Attachment A)

l 'NJDEP letter to the Army dated July 10 2012 re March 201 2 Army

Response to NJDEP- Correspondence Letter Dated Ociober 28, 2008.
2 Army Jetter to NJDEP dated J anuary ! 31,2013, re NJDEP S Response to
" Army Correspondence (Dated March 1 6 2012). - :

3. NJDEPletter to the Army dated May 30,2013, re: Army's January 31 2013 ; SIERRR

Correspondence Mscellaneous UST 5.

i-':',:.Dear Ms Range

e The U. S: Army Fort Monmouth (FTMM) has rev1ewed ex1st1ng ﬁle mformatlon for underground RSN
~. - storage tank (U ST) sités at. Fort Monmouth within Environmental Condition of Property (ECP) i; SRR
- Parcel. 79."Oné purpose of this review was to provide-a comprehens1ve response to NJDEP’ ‘ 3
ol previous-comuments on, Parcel 79. (Correspondence 1) these: responses (Attachment A) ST

L -supplement the mformat1on prev1ously prov1ded in: Correspondence ). and- 3).. In add1t10n this: ST
~ " submittal provides comprehensive documentation.of the location and closure status-of all USTs DR

G 1dent1ﬁed w1thm th1s parcel Wthh we beheve w111 be useful for the ﬁJture Phase II property N REUESEE

L Responses to NJDEP s comments concemlng Parcel 79 in Correspondence (1) are prov1ded in.
<o Attachment A as- well as the previous correspondence concernmg ‘Parcel 79 (Correspondence l
-+ - through'3). The majority of the removed-and potential USTs were used for resideritial heatmg
Do ollyor were less than 2000 gallons in Size and used to store- heatmg oil for nonres1dent1al
ST bulldmgs and are: therefore cons1dered unregulated heatmg oil tanks (UHOTs) A summary
"1 table of UHOTs 1dent1ﬁed ‘within Parcel 19.1s prov1ded as Attachment By and the locations of Lo
0 these UHOTS within Parcel 79-are presented in Attachmeni C. Al ‘but one. of the UHOTs ‘thiat E SRR
o have: ‘been pos1t1vely identified within Parcel 79 have been removed; the excepuon is UST 446
- which was left in place as described further below. Add1t10na1 “potentlal” UHOTs associated. -
" with former barracks (as shown on historical drawings; se¢ Attachment C) are also describedin " '\
U this SUmary: that have not been located. ' The. table of UHOTS in Attachmerit B describes which BT
e -~ UHOTs were, identified by each of the relevant sources of mforma‘uon mcludmg the Addendum TR
"~ ECPUHOT Réport (Parsons 2014) the 1956 fuel storage tanks map (présented in Attachment .- -
RN (6% also prev10usly provided as Appendix: O of the. 2007 ECP Report, and within Appendlx G of .
g ';-‘the ECP Slte Invest1gat1on Report), and NJDEP’s July 10 2012 letter (Correspondence 1)

oo Multlple UHOTs w1th1n Parcel- 79 have been 1dent1ﬁed that were prev10usly approved for No R
-+ " ‘Further Action (NFA) by NJDEP; documentatlon of th1s approval is prov1ded in Attachment D
. and referenced below for spe01ﬁc UHOTs:.: In'these cases, there is.generally a supportmg
S mvestlgatlon report ‘that was prev1ously submitted to NJDEP and that describes the basis for DR
-+~ closure." For the sake of brevity, we have not included these reports for UHOTs where NEA: has SR
s o already been approved However these reports are avallable w1th1n the FTMM env1ronmental
: 'n'.records ' : SRR : SRS :

‘. B i In the Attachment B table the term "Case Closed" has been used (cons1stent w1th prev1ous S
T FTMM procedures) ‘1o mdlcate the Army determmed that no- further sampling or remedlal act1ons: PRI
o were warranted for a spemﬁc UST s1te “Case Open” 1ndlcates the Army detenmned that

‘ ij_ -.'Page2;ofl.f7_f._'~_'_"-'; }-;':.ﬁ if'ﬂ | f ifl'::.:;}fz '. ffi AR



ongoing monitoring, reporting or possibly even remedial action was warranted. In contrast, "No
Further Action" has been reserved for NJDEP approval that no further sampling or remedial
actions are warranted. “Case Open” sites previously identified within Parcel 79 in Attachment B
can now be considered as “Closed” by this submittal.

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

FTMM-15 Water Tank, also known as Parcel 78.

FTMM-16 Former Pesticide Storage Area (Bldg. 498), also known as Parcel 81.
Parcel 80 Former Bldgs. 105 and 106.

Parcel 82 Residential Communities Initiative (RCI) 400 Area.

Parcel 95 PCB Transformer Leak near Bldgs. 454 and 456.

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

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

Regarding the multiple USTs that were previously removed from Parcel 79, we are submitting
the following documentation, and we request a No Further Action determination for each site

(site that have been previously approved by NJDEP are highlighted/ il uiii):
UST 29 Flle Revrew summary and anal S€8 15 presented in Attachment F.

UST 142A mvestlgatmn report is presented in Attachment G.

UST 142B investigation report is presented in Attachment H.

Bldgs. 168, 169, 170 and 171 File Review is presented in Attachment I; these are
demolished buildings where USTs are not likely to be present

UST 197-2 NFA was approved by NIDEF on 2/24/2000 (Attachment D),

UST 202A File Review is presented in Attachment J.

UST 202B File Review is presented in Attachment K.

UST 202C File Review and Report are presented in Attachment L.

UST 202D File Review summary, report and additional analyses are presented in
Attachment L. NFA for soils at this site is warranted. Benzene and 2-methylnaphthalene
in groundwater exceeded the NJDEP Ground Water Quallty Cntena

*e & & 0 @

. UST 401 mvestlgatlon report is presented in Attachment M
e Bildg. 407 is a demolished building where there were no geophysical survey indications
of an underground storage tank found.
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Bldg. 408 is a demolished building where there were no geophysical survey indications
of an underground storage tank found.

Bldg. 4135 is a demolished building where there were no geophysical survey indications
of an underground storage tank found.
UST 416 investigation report is presented in Attachment N.

Bldg. 424 is a demolished building where there were no geophysical survey indications

of an underground storage tank found.

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

Bldg 433 isa demohshed bmldrng where there ere no geophysrcal survey indications
of an underground storage tank found

Bldg. 435 1sa demolrshed building where there Were no geophys1cal survey indications
of an underground storage tank found; test trenching was performed as described in
Attachment P; no tank was found.

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

UST 437 File Review and Analyses is presented in Attachment Q.

Bldg. 438 is a demolished building where there were no geophysical survey indications
of an underground storage tank found; field studies were performed that discovered USTs
at other locauons in this general area, but no tank was found at th.lS locatlon

UST Flle Rev1ew and Analyes 1s presented in Attachment ” h
UST 441 File Review and Analyses is presented in Attachment S.
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+ Bidg. 442 is a demolished building where there were no geophysical survey indications
of an underground storage tank found; field studies were performed that discovered USTs
at other locations in this general area, but no tank was found at this location.

UST 443 investigation report is presented in Attachment T.

UST 444 File Review and Analyses is presented in Attachment U.

UST 445 File Review and Analyses is presented in Attachment V.

UST 446 is a steel 1000 gallon fuel oil tank that was partially excavated in 2010, but was
left in place because it was partially covered by the existing Bldg. 451 foundation, and
therefore could not be removed without damaging the overlying structure.

bt L # INE £% W i vl DY . L “
e UST 448 File Review and Analyses is presented in Attachment W.
¢ ST 449 File Review and Analyses is presented in Attachment X.
e UST 450 File Review and Analyses is presented in Attachment Y.
s UST 451 Review and Analyses is presented in Attachment Z.

et :-'; - = _ T - 3 .‘* I . . " .I‘j - e = -.-' \
> f = ‘ i PP 3 _‘Aaﬁ‘f';} _ .' §s

File

¢ Bldg. 455 is a demolished building where there were no geophysical survey indications
of an underground storage tank found. Note that this is a different location than existing
Bldg. 455.

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

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

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

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

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

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

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

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

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

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

Page 5 of 7



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

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

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

e Bldg. 468 is a demolished building where there were no geophysical survey indications
of an underground storage tank found. Further, there is no tank shown on the 1956 fuel
storage drawing (Attachment C).

e Bldg. 469 is a demolished building where there were no geophysical survey indications
of an underground storage tank found.

¢ Bldg. 470 is a demolished building where there were no geophysical survey indications
of an underground storage tank found.

+ Bldg. 471 is a demolished building where there were no geophysical survey indications
of an underground storage tank found.

¢ Bldg. 472 is a demolished building where there were no geophysical survey indications
of an underground storage tank found.

¢ Bldg. 473 is a demolished building where there were no geophysical survey indications
of an underground storage tank found.

e UST 474 File Review and Analyses is presented in Attachmem BB _

. Bldg 476 is a demolished bulldmg where there were no geophysmal survey indications
of an underground storage tank found.

¢ Bldg. 488 15 a demolished building where there were no geophysical survey indications
of an underground storage tank found.

e Bldg. 489 is a demolished building where there were no geophysical survey indications
of an underground storage tank found.

e UST 490 File Review, Report and Analyses is presented in Attachment CC. NFA for
soils at this site is warranted. 2-Methylnaphthalene in groundwater exceeded the NJDEP
Ground Water Quahty Crltena

Many of the Parcel 79 UHOTSs were steel fuel oil tanks associated with former barracks that have
been demolished. Geophysical surveys were performed to locate potential USTs that may have
remained after the buildings were removed, as described in Attachment DD. A combination of
the geophysical surveys as well as the historical maps and metal detectors were used to locate
multiple UHOTSs within the Parcel 79 area, which were subsequently removed in 2010.

However, for multiple building numbers listed in the Attachment B summary table (for example,
407, 408, etc.), there were no geophysical anomalies identified that were potentially related to
underground tanks, and consequently no tanks were found at multiple locations.

Groundwater samples were collected from multiple petroleum tank sites during site
investigation activities, including the Area 74 bulk fuel oil AST piping area, and USTs 29, 401,
416, and 430B. Groundwater VOC and SVOC analytes from these sites were either non-
detected or detected at concentrations below the NJDEP Ground Water Quality Criteria.
Groundwater samples were also collected from 8 locations within Parcel 79 during the ECP Site
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o000 due o structural concerris with. the. overlymg Bldg ‘451 foundation, .
e {Groundwater at UST 202D exceeded the NJDEP Ground Water Quahty Cmtena for
"~ benzepe and 2-methylnaphthalene :

g o QGroundwatel at UST 490 exceeded the NIDEP Ground Wate1 Quahty Cnterra for 2- :

L methylnaphthalene

e In summary, we submrt that the Army has prowded adequate due dlhgence w1th regards to the S

SR env1ronmental condition of this Parcel, and we request that NJDEP. approve No Further Action - -+ 11"

sl for Parcel 79, with the:exception of the UHOT remalmng at Bldg 446, and groundwatel at UST Ll

-+ 202D and UST 490, Should you have any.questions or requlre additional 1nformat10n, please SRR
Sl contact me at (732) 380-7064 or by ematl at wanda s_ reen2 CIV mall nnl

. Sy, ;::1,2 S e

',Affj-WandaGreen L e
S ﬁBRAC Env1ronmental Coordmator

SR Joseph Pearson Cahbre
Coh  Tames: Moore, USACE
o fCr1s Gnll Parsons e

ey

ST Investlgauon (SI Shaw, 2008), all VOC and SVOC analytes from these samples were also erthel SR |
- non-detected or detected at concentrations below the NJDEP Giourid Water Quality- Criteria.-An - e
.. oily sheen. on. groundwater was observed within the tank excavations at USTs 441,444, and 448 = =

" . during 2010 femoval activities; soil remediation was completed at each of these s1tes, which .

SRR ehmmated the source of the oily sheen ‘At UST 202D, benzene (1 61 ug/L) and2-" .

L methylnaphthalene (233 png/L) were present i groundwater at concentrations that éxceeded the

... NIDEP intetim Ground Water Quallty Criteria (1 and 30 pg/L, respectrvely) At UST 490, 2— :

o methylnaphthalene ‘was present in groundwater at concentrations up to 115 ug/L, whlch Sl

" exceeded the NJDEP interim Ground Water Quality Criteria.of 30 p.g/L In summary, the results EURTI

-+ of previous investigations donot mdlcate the presénce of w1despread groundwater contammatlon[ AETRRTI

t1 - at Parcel 79, although two localized areas with- exceedance of NIDEP Ground Wate1 Quahty '
o Cntena have been 1dent1f1ed at USTs 202D and 490 o

AR ThlS mformat1on supports the conclusmn that UST contammatron issies’ 1dentlﬁed w1th1n Parcel SRR ¢
" 79 have been adequately addressed by previous.eénvironmental activities. Numerous. UHOT s1tes RO
S were idenitified-within this Parcel and were addressed undér the FTMM tank removal and.

S assessment program over the past apprommately 20 years Three unresolved issues; remam

L i . One ﬁ.tel ‘ol UHOT was; partla]ly uncovered and then left in place at former Bldg 446
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PARSONS

UNDERGROUND STORAGE TANK FILE REVIEW
FORT MONMOUTH BRAC 05 FACILITY

QOCEANPORT, NEW JERSEY
Date: March 3, 2015 Review Performed By: Kent Friesen, Parsons
Site ID: Bidg. 490 Registration ID: 90010-58

Recommended Status of Site: Case Closed (no change)

UST Probability {(from May 2014 “Addendum 1 ECP UHOT Report”): None

Based on the file review, were there indications of a contaminant release? { X} Yes [ ] No
NJDEP Release No. or DICAR (if applicable): None

Did NJDEP approve No Further Action {NFA) for thissite? [ ]Yes [X]No [ ] Not Applicable
Tank Description: [ X] Steel [ ] Fiberglass Size: _1000gal.  Contents: _No. 2 Fuel Oil

[ 1 Residential [ X} Commercial/Industrial
Tank Removed? {X]Yes [ ] No If “yes,” removal date: May 25, 1990
Were closure soil samples taken? [ ] Yes [X] No Analyses:

Comparison criteria:

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

Brief Narrative

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

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

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

1



PARSONS

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

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

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

Recommendations (if any): _ Request NFA from NJDEP

Signed: ‘%ﬂﬂ 2’#;’

Kent A, Friesen, Parsons
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Report Underground Storage Tank Closure Report Mam Post Bu:ld/ng 490 Tllly



U.S. Army Garrison
Fort Monmouth, New Jersey

Underground Storage Tank
Closure Report

.’.

Main Post —Building 490

HLES

Tilly Ave.

August 2007
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EXECUTIVE SUMMARY

UST Closure

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

Site Assessment

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

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

sample of it was also collected.

Findings

The closure soil samples collected from the location associated with former UST No. 90010-58,
contained TPH concentrations below the NJDEP health based criterion of 10,000 milligrams per
kilogram (mg/kg) for total orgamic contaminants (N.J.A.C. 7:26E and revisions dated
February 3, 1994). TPH concentrations of 8,762 mg/kg, 2,981 mg/kg, 4,523 mg/kg and 4,145
mg/kg were detected in samples 490-A, 490-B, 490-C and 490-D-Duplicate, respectively. A
groundwater sample was analyzed for volatile organics and semi-volatile organics. This sample
did not contain compounds that exceed the NJDEP Class II Ground Water Quality Criteria.

Conclusions and Recommendations

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

No Further Action is proposed in regard to the closure and site assessment of UST No. 90010-
58 at Building 490.
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1.0 UNDERGROUND STORAGE TANK CLOSURE SOIL SAMPLING
ACTIVITIES

1.1 OVERVIEW

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

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

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

This report was prepared using information required by the Technical Requirements for Site
Remedzatzon (N JAC. 7: 26E) (Technzcal Requzrements) Section 1 of this UST Closure Report

eport-describes-the-site-investigation

act1v1t1es Conclus1ons and recommendatlons, mcludmg the results of the soil sampling
investigation, are presented in Section 3 of this repott.

12  SITE DESCRIPTION

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

1.2.1 Geological/Hydrogeological Setting

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

Regional Geology

Monmouth County lies within the New Jersey Section of the Atlantic Coastal Plain
physiographic province. The Main Post, Charles Wood and the Bvans areas are located in what
may be referred to as the Outer Coastal Plain subprovince; or the Outer Lowlands.
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In general, New Jersey Coastal Plain formations consist of a scaward-dipping wedge of
unconsolidated deposits of clay, silt, sand and gravel. These formations typically strike
northeast-southwest with a dip ranging from 10 to 60 feet per mile and were deposited on
Precambrian and lower Paleozoic rocks (Zapecza, 1989). These sediments, predominantly
derived from deltaic, shallow marine, and continental shelf environments, date from Cretaceous
through the Quaternary Periods. The mineralogy ranges from quartz to glauconite.

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

Local Geolo

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

(Shrewsbury) of the Red Bank™ Farid 15w yeltowish=gray to-reddish-brown-clayey;-medinm-—te—————-

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

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

Hydrogeology

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

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



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

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

Shallow groundwater is locally influenced within the Main Post area by the following factors:

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

topography

nature of the fill material within the Main Post area

presence of clay and silt lenses in the natural overburden deposits

local groundwater recharge areas (e.g., streams, lakes)

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

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

1.3 HEALTH AND SAFETY

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

L]



2.0 SITE INVESTIGATION ACTIVITIES

21 OVERVIEW

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

The following Parties participated in Closure and Site Assessment Activities.
« Ft. Monmouth Directorate of Public Works-Environmental Division

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

[
! '

« Subsurface Evaluator: Frank Accorsi
Employer: TECOM-Vinnell Services, Inc. (TVS)
Phone Number: (732) 532-5241
NIDEP License No.: 0010042
(TVS)NIDEP License No.: US252302

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

2.2  FIELD SCREENING/MONITORING

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



23  SOIL SAMPLING

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

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

24 GROUNDWATER SAMPLING

On December 14, 2005, sample 490-Groundwater was collected from soil borehole 490-B to
assess the groundwater quality in the location of the former tank. A temporary piezometer was
installed in the borehole for sample collection. The sample was analyzed for volatile organic
analysis (VOA) and semi-volatile organic analysis (SVOA).




3.0 CONCLUSIONS AND RECOMMENDATIONS

3.1 SOIL SAMPLING RESULTS

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

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

3.2 GROUNDWATER SAMPLING RESULTS

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

33 CONCLUSIONS AND RECOMMENDATIONS

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

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

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

Well Construction Detail (Single Cased - Stickup)

Client: USACE

Well ID: PAR-74- 949~ Mw-o2
Date Well Installed: 72 - /f// 7

NJBWA Permit No.

Location: FImm., PARCEL 74) N, )‘T470

Sump

Depth Below

Top of Well Casing: + £.0 ft Ground Surface (ft)
Ground Surface 0.0
Cement —————____|

~ _S— o

Top of Grout O- 5
Grout

Top of Fine Sand /, 0
Fine Sand
Type/Size:
MukiE # 07
Well Riser Top of Sand Pack p?. o
Diameter: .Z jr~/ 1
Material: [0 ve-

Top of Screen 2.0
Sand Pack
Type: MORIE 0

Well Screen

Diameter: 2 7/~

. Slot Size: ¢ 0/0 f/'/v
Material: AVC
Bottom of Screen 14,8

Bottom of Sump

Bottom of Borehole

P E—

f inches

Top of Confining Unit (if present):
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Soil Boring Log
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PROJECT NUMBER: 748810- CONTRACTOR: East Coast Drfling, Inc. (ECDI)
GROUNDWATER OBSERVATIONS RIG TYPE: Gooprobe(R) 7622DT LOCATION PLAN
DATE/TIME START: [2 —[ﬁé‘/ ;Z [i y L Oceanport, New Jersey
wareriever: .7 @490mwol oaTemme rinist:_ {2~/ V] /5 /0
DATE: (2924Y WEIGHT OF HAMMER: NAA
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3 /35 prm
FERILYN o0 AORS
4
5 N0 OF fOR Vg €) (2 <
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<]
7
8
9
\
10
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PARSONS

Well Construction Detail (Single Cased - Stickup)

Client: USACE

Well ID: PAR~T9-490~MW-03

Date Well Installed: /2-/g .,/7

NJBWA Permit No.

Location: Frim_ fapeee 79, vs7 490

Top of Well Casing: + 4. ¢ ft

Depth Below
Ground Surface (ff)

2 inches

Top of Confining Unit (if present):

Ground Surface 0.0
Cement
t —
Top of Grout 0%
Grout
Top of Fine Sand /,0
Fine Sand
Type/Size:
MohiE #0°
Well Riser Top of Sand Pack ,z 0
Diameter: & IV i
Material: Fre
Top of Screen Z o
Sand Pack
Type: MORIE # O -
Well Screen
Diameter: 2 72
Slot Size: , 0104~
Material:  AYC—
Bottom of Screen /2:©
Sump Bottom of Sump {2 j’
Bottom of Borehole / jv 0
—>
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Soil Boring Log

,BORINGMIELL 10: PAR- 75 -
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0 Hotiow 7emM AVGER o I3F7.
b4
. SET rc,e%w Fromm ' rord
el o BROW -~
1 MoIsT, QRN Blswr 16T T SANPY 5
oLAY WeTe 2
2 ped REDOING FROM Solt

comis L frm g0 X fi~

5 END OF BORING ® 13 Fr,
SEY WELL CON 371V eT7on DETA/ -

end - 35-50%

some « 20-35%
fla- 10-20%
tace - <10%




PARSONS Page §  of

Soil Boring Log
T _ [BoRINGMELL ID: /’ﬁk:—']q.
CLIENT: USACE mspector:__ [, ACEOA S | 2 f’ O-Scpex NV |
PROJEGT NAME: ETMM - ECP brILLER: _ T« HALNAK LOCATION DESGRIPTION
PROJECT LOCATION: 7 9"?9‘0 WEATHER; _[0';’, Sore )y
PROJECT NUMBER; 748810- CONTRACTOR: East Coast Diiling, Inc. (ECDI)
GROUNDWATER OBSERVATIONS RIG TYPE: Gaoprobe(R) 78220T LOCATION PLAN
DATEMME START: [7- 3/ 7 I ,440 Oceanport, New Jersey
[WATER LEVEL: 7~ 3 /"7" _ DATEMME FiNisH: _{ /- § 47 s
DATE: ' WEIGHT OF HAMMER: N/A
TIME: DROF OF HAMMER: N/A
MEAS. FROM: ' : TYPE OF HAMMER: N/A
DEPTH '} * SAMPLE | BLOWS | ADV/ | PID " FIELD IDENTIFICATION OF MATERIAL STRATA |  COMMENTS
({feel) I.D.' por 6' é:;c (ppm) 4 ﬁ"
0 u (/4 P \f.
5o 0 ) HHT
p {5 ' SYVB-6ASE frEL
g0l most bl et S0, | ¢\ leams
‘ O | ,, Lisilt L, fjm vel FRAZmMEY
) Al tfﬂ “’e+ajf‘ll,{///)r Cliﬂ’f CH grRIC K
2 0
0 WeT@ 375
'
> 0 Wo-s0 "wei ye/bmf )/ﬁﬂUﬂ M
0O 4 S+
- ———
e 4
: ool 0 (%6 0" (sgme 15 peve)
0
¢ 0
0
7 0
8 0
8!
0 o |
0
1 TOML DEPTH [6 FT, &V0 ok BGRimi
Remarks:
| Consistency vs. Blowcount 7Foot
¥ ) and - 35-50%
30-50 V.Softt <2 Stift: 8-16 somes 20-35%
V. Dense: >50 Sof-2-4 V, SHff; 16-30 btde- 10-203%
M. Denso: 10-30 M. St 48 Hard: > 30 baca- <10%
molstur& denshy, color, gradation




. :ii \f
L

‘PARSONS

Page_ 18 of /O

CLIENT: USACE

Soil Boring Log

PROJECT NAME: FTMM ECP

[soRrmemELL I0: A2 74 ~
INSPECTOR: ‘ ﬁﬂ SR Réxw o
DRILLER: J LOCATION DESCRIPTION

PROJECT LOCATION: FTMMErcel) 77~ WEATHER: S ¥ poiV 0"
PROJECT NUMBER: 748810- CONTRAGTOR: East Coast Driling, Inc. (ECDI)
GROUNDWATER OBSERVATIONS RIG TYPE: Geoprobe(R) 7622DT LOGATION PLAN
vatermmestarr; [ =9~/ [ 490 Ocesanport, New Jersey
WATER LEVEL: w f T oatemme FNisk: [/ 3] /47 5
DATE: WEIGHT OF HAMMER: N/A
TIME: DROP OF HAMMER: N/A
mEas. FRoM: TYPE OF HAMMER: N/A
“(fe: I)” s“:‘[:LE B;‘:‘:f Qg(‘:’{ (:;:) FIELD IDENTIFICATION OF MATERIAL STRATA |  commenTs
° 6% 0 |O%"m "fﬁ brw, cmt 57V fomg
43 cont Gvel, 4; St [SW
' 154 N
70 ST RV
2 0
i,"; PETROLEUM
: 5051% m;»d hra-geahon mEAY G | opon s
(4] l’ﬂe clgye s
452 M ]
4 3 2 "§§*""
: Tho)30210-0"we Y, hrn~orben £ AV, sm
194]  and sipf ¥
6 5 '
I
! 2
3
s 0,1
0
0 0
0
10 Toru Jedi [0 T - MY 0F Lo
Remarks:

)Sam ple Types
S ~ Split-Spoon

U — Undisturbed Tubo
C — Rock Core
A — Auger Cutings

Consistency vs. Blowcounl / Foot

go Qeoined (Dt Cla
V. Soft <2

Soft 2-4 V. Stifi: 16-30
M. Sbft: 4-8 Herd: >30

Dense: 3050
V. Dense: >50

and - 35-50%
somo- 2035%
fitte- 10-20%
trace - <10%

molsture, densRy, color, gredation




PARSONS Page_1__of 2
. Soil Boring Log
( K BORING/WELL ID:
' CLIENT: USACE INSPECTOR: 10wy (oL PAD~ G- D0 -Scteser 03
PROJECT NAME: FTMM - ECP DRILLER: CC O} w445 Cegart LOGATION DESCRIPTION
PROJECT LOCATION: FTMM Parcel WEATHER: CAZAR Cev F bRASS o ARee
PROJECT NUMBER: 748310- CONTRAGTOR: Eest Coast Drlling, Inc. (ECDI)
GROUNDWATER OBSERVATIONS ., RIGTYPE: Geoprobe(R) 762207 |rocation PLAN
DATEMIME START: §j-7 }-/ 3 / {O0D Oceanport, New Jersey
lwarer LevEL: DATEITIME FINISH: {\~7 {~{ T ’/ 1018
DATE: WEIGHT OF HAMMER: N/A
TIME: DROP OF HAMMER: N/A
MEAS. FROM: TYPE OF HAMMER: N/A
(DEPTH | SAMPLE | BLOWS [ ADV/ | FID FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS
{feet) 1.D, per 6" REC. (ppm)
0 ‘I% 0.0 | 081 gt~ brovn 1wsd 0EwSE Srem
6 Sewy | LTvve G4 [ koo as
00
1 0.5 | VEA 1m ~ By Blawx v § MRF
— GAGY LT
e z
S o
0,0 wMo1S I VoS TIFF T Py —desumd
CULIVL ST, L1TTU Séewo, L TeiA
3 0.0 | CtAu
e WO T ECO04 1t - & Baoww
O Vo | phie Sovin , ge Sz e
L y
5 ‘% 0. | weT, Risvis4m TRNGe TBW
8 b.|
o.2
7 go| WE . o9 Vet pisopy -
0.0 MRAGL TP - GREY $/LY 5.4un
8 9.0
0.0
—
9 0.0
ASY  Eundly
0 ,0 M
10
Remarks:
l'§amgleTmas
S — Sp¥t-Spacn and - 35503
U — Undisturbed Tube some~ 20-35%
C «~Rock Cote fitle- 310-20%
( : A ~Auger Cuttings tace- <10%
N molsturo, denskty, oolor, pradation




PARSONS Page_ 2 of <
Soil Boring Log
|BORINGAYELL 10:
CLIENT: USACE . INSPECTOR: Pas-4 4y 4a-2eud 03
PROJEGT NAME: FTMM DRILLER: LOCATION DESCRIFTION
PROJECT LOCATION: WEATHER; GRbsGY Aiga
PROJECT NUMBER: 748810- CONTRACTOR: Cascad
GROUNDWATER OBSERVATIONS RIG TYPE: Geoprobe(R) 7622DT LOGATION PLAN
DATEMIME START: Oceanpord, Now Jetsoy
WATER LEVEL: DATE/TIME FINISH:
DATE: WEIGHT OF HAMMER: NA
TIME: DROP OF HAMMER: NVA
[1sEAS. FROM TYPE OF HAMMER: NA
DEPTH [ SAMPLE | BLOWS | ADV/ | PID FIELD IDENTIFIGATION OF MATERIAL STRATA COMMENTS
{feet) 1.D. per 68 REC. {ppm}
i o , 3% p.o | WET V- 180t @Lopis # - T
7 ST Lo
D.o
gt ~—
| 1 0.0 Lo TTUED g )0iSH - THW A
!
t PE G4y —8ldve DEwe Ll S/UTV Semp
0.0 I,
T —— -
—2 end o€ borin 5}
—+ 3
4
5
_ 8
PR § _
a
9
_0
Remarks:
Sample T | Conssiency vs, Blowcount/ £6ot
S —~ Sphit-Spoon Galned (St & Cla and - 35-50%
U - Undistinbed Tubo V.looss: 64 Oenss 3080 V.Soft 5% 6T somo- 2035%
C - Rock Cora Loose: 440 V. Donse: >50 Soft: 24 V. Stff; 16-30 e~ 10-20%
A ~ Auger Cutiings M. Dense: 10-30 M Stf; 48 Hard: >30

. <10%
molsture, d 1, color, gradaFon ...



PARSONS Page_ 1 of I

Soil Boring Log —

) |BoriNGMELL ID:
CLIENT; USACE mspector: (. lvet Svn PAL = 79 Y50 -Tith v ﬁ’j_

- PROJECT NAME: FTMI4 - ECP priLLer: O . QAlNYK LOGATION DESCRIPTION
- PROJECT LOCATION: FTMM Parcel . wearner: 30 F Glewr p [ 79 ¢4 2]
| PROJECT NUMBER: 748610- CONTRACTOR: East Coast Diiling, Inc. (ECDI) Ve
- GROUNDWATER OBSERVATIONS : RIG TYPE: Geoprobe(R) 782207 _ |LocaTiON PLAN
DATEMIME START: £8 5D F/Y / A Oceanport, New Jerséy
i WATER LEVEL: =3, pATETME Finish: [0S /4 1/
DATE: ﬂ Y / /, & WEIGHT OF HAMMER: N/A Y

TIME: IID K [o) DROP OF HAMMER: N/A

MEAS, FROM: QV “ TYPE OF HAMMER: N/A

DEFTH | SAMPLE | BLOWS | ADV/ | PID FIELD IDENTIFICATION OF MATERIAL STRATA |  COMMENTS
{fest) 1.D. per 6~ RE@. {ppm}

- 0 @760 0 o - ?\i -‘-—a(,r,o;’/gf ass

. 0 }t\_(-pu W‘}‘ N.\l\b{,m’ ease
1 O m-‘- {/\“NO -}(vt( 4, )J-

: O’l G L n’ ma‘lb“— pw,( Y?H‘H"" e ld
. 2 O fn Ph“H M‘"Vl}&
g _ 732" evisd) 647 m s1ifF
\'»\/ [24%i] F KN D

L,, | T .
4 42 5atv u@l’ eJ o
R e ¥ el

, : “leo O |0 (o sfndor o (nge
- ' 917 tv-si‘ﬂu & can

L ] \,‘qb" 5. 0%

LN

10
Remarks:

Sample Types I COnsIslengz Vs, Blowcounll Foot
S — Spat-Spoon Granutar (Sand 8 Savel) o g Gralned &
U ~ Undisturbed Tube
_ G+ Rock Core

A = Auger Cuttings

and -~ 35-50%
somo- 20-35%
litte = 10-20%
taca« <10%
foture, density, oolor, gradation




PARSONS Page__1__of___}
Soil Boring Log
|borNGMELL ID:
CLIENT: USACE wspector:__ C-lut-To5n Col-2% - Y50 Jrru0
PROJECT NAME: FTMM - ECP DRILLER:____ (Y . B&N[ fud LOCATION DESCRIPTION
PROJEGT LOGATION: FTMM Parcel weATHER:  £0° (e
PROJECT NUMBER: 748810- _ CONTRACTOR: East Coast Drifing, Ine, (ECDY) @vce/' /1 440
GROUNDWATER OBSERVATIONS RIG TYPE: Geoprobe(R) 7822DT |LocaTioN PLAN
oatemme starr: RIS/6 (140 Oceanport, New Jersey
[wATER LEVEL: ./ DATEMIME FINISH: [ Nnso
DATE: R/ / {5 WEIGHT OF HAMMER: N/A
TIME: I’/‘S ( DROP OF HAMMER: N/A
MEAS. FROM: TYPE OF HAMMER: N/A
"(f;:)" SAL";:"E ";?‘;_s :ED(‘;’ (:;’n ) FIELD IDENTIFIGATION OF MATERIAL STRATA COMMENTS
° Whg ©- 13" Mase, Brvn, N.OW%
M SAND, sas
S Y /
1 157 30" ey, Ny ke b
2 Ml\‘j-\—, 40-‘:'3 Q_,(!,vY’
2 jap@ T SanD
N A '1'(
o ys 5,1,,;%“_,4( , m"w
3 s
u7 oy, ree £
aved
4 NI 9’
B
° ‘2%0 |.6|O— v $44 e b
TTO o-con petumbed, a2y
7 /v~/ f pro-\*\««!
8
SAND, Joece 5i 1y
7
8
)
10
Remarks:
ConEiSIoncy vs. BIoweGunt/ FooL
o Gralned (S| and - 35-50%
A : some - 20-35%
Loose: 4410 V. Dense; >50 Saft 2-4 V. $tff; 15-30 fitde - 10-20%
M. Dense: 10-30 M.St: 4.8 Herd: > 30 traco - <10%

molsture, density, color, gradation




PARSONS Page__1__ _of l
Soil Boring Log
] [soriNGMELL 1D:
GLIENT: USACE mspector: (- W a Yswas (AL -7 450 - Teun
PROJECT NAME: FTMM - ECP DRILLER: o3 - VAN LOCATION DESCRIPTION
PROJECT LOCATION: FTMM Pargel weatier: RO F fenr
PROJECY NUMBER; 748810- CONTRACTGR: East Coast Dilling, Inc. (ECDI)
GROUNDWATER OBSERVATIONS RIG TYPE: Geoprobe(R) 7822DT LOCATION PLAN
- DATEMIME START: |} '5’ Oceanport, New Jersey
WATER LEVEL: ~ D parermmernisi;_J 1 €95
DATE: ?'/ Y ! [l WEIGHT OF HAMMER: N/A
TIvE: ] (L% DROP OF HAMMER: /A
MEAS. FROM: 7 7 TYPE OF HAMMER: /A ,
D(f;:)“ s“l"‘: LE B’;‘:‘:f ::::” :;;, FIELD IDENTIFICATION OF MATERIAL STRATA |  COMMENTS
[~ \ . “\k
0 éo O O"’"Z‘ A? (4““, M'\ .‘b? <
; 3 [),""75 Dea IC ),..,1 p moisT, ﬂ'v{“f
> { 5AND] o clery,
werse @iV
: 0 Fr
(V3 .
@) 75"~ Go Moy 92y, &0
3 1.y Oley fithe € SAvD
) A;a.‘r'-”“"f”‘l 2 57
4 ? )
Y
(20 E
5 /C;O 1%L e - ‘z“ f)ﬁ}{%/ e r\lm{-al
3;5 12 'Z-bn 5 ko z:l:l Gutvipt
o 149 “gung ) DG TAAD,
o) Face AV
~ v
’ 9\’7‘ -0 é}q‘\‘\:ﬁ!r-d) of<ye
aoe 7"7’, Pa“‘“u‘
R —f SAn0 >, “Feaci_
¢ wv/ ,
9
t
10
Remarks:
hgme Types | Consislency vs. Blowcou;lll Foot
S - Sptt-Spoon e Geplned (S emd - 35.50%
U — Undlatutbed Tube V.Looso: 04 Donse: 3050 V. Soft @ St 8415 somo- 20-35%
& = Rock Core Loose: 410 V. Densa; >50 Saft 244 V, St 15-30 Hige- 10-20%
A+~ Auger Cuttings M. Dense:  10-30 M. Stft: 48 Hard: > 30 traco -~ <10%
molsture, dsasity, ovlor, gredation




,__\

"PARSONS

Page__1__ of O
Soil Boring Log
' ' [ropsmELLID: P AL 78-
CLIENT: USACE INSPECTOR:___/—, /?" CCOLS | # $ﬁ - TF ;ﬁc?-gl- '

PROJECT NAME: FTMM - ECP DRILLER; AE K LOCATION DESCRIPTION
PROJECT LOCATION: ETMN 79490 weather SYVVY Lo
PROJECT NUMBER; 748810- CONTRACTOR: Esst Cosst Drling, nc. (ECDI)

GROUNDWATER OBSERVATIONS RIG TYPE: Geoprobe(R) 78220T LOCATION PLAN

DATETMESTART: J/-7~/ 7  © 748~

Oceanport, New Jersey

[waver LeveL: =3 Fr. DATEMME FINIsH:_J/- 74 7 {100
DATE: WEIGHT OF HAMMER: N/A
TIME: DROP OF HAMMER: N/A
MEAS. FROM: TYPE OF HAMMER: N/A
n;;:{ sn:a;LE apt.eorv;’s él% (:;:‘) AFIELD IDENTIFICATION OF MATERIAL STRATA |  COMMENTS
o % 0= ASLHALT COAL Pl
50 0 3)
4 o f‘l lg Ww ’jj.' cm ‘P Iﬂ'ﬂp q”‘{ )_w [i}/gtn
) o g JDCM '-Ff- dnw? e (iH" ‘;fff’lﬂll"f
MOYST, g pp
0 6 15 I .fC
e 5t Ciay, ; .ﬁnfo’
2 0
: n i
5 5'0/54 Is) "j—‘f‘ {-Uef, Ol’.bmn j‘t‘-‘})’ 6 f/%]i/pl
8 0
0
7 o)
. 0
55
0
° O
10
Remarks:

C — Rock Core

Sample 1
S —~ Spit-Spoon
U — Undistutbed Tube

JA - Auget Cutlings

(10 G X-. L2
Dmse 30-50 ]

V. Dense: >0 V. Stiff: 15-30
Hard: >30

Suﬁ: 24
M. Stf; 4-9

and - 35-50%
soms. 2035%
tite- 10-20%
baca- <10%

_moisiwts, densly, oolor gredation |




PARSGNS

~ N

Page _2 of /0
) Soil Boring Log _
BoRINGWELL 0 PAE-T T
CLIENT: USACE INSPECTOR:_ [, )4“( C(j/(}‘/ 1 G0 ~r7 M- 4
PROJECT NAME: ETMM DRILLER: LOCATION DESCRIPTION
PROJEGT LOCATION: WEATHER;
PROJECT NUMBER: 748510- CONTRACTOR: Cascade
GROUNDWATER OBSERVATIONS RIG TYPE: Gaoprobe(R) 7822DT LOCATION PLAN
7 DATEMME START: [}/ T O _?(90 Oceanport, New Jersey
WATER LEVEL: patemme Fnisk: ff-F /72 [ [0 O
DATE: WEIGHT OF HAMMER: N/A
TIME: DROP OF HAMMER: N/A
MEAS. FROM: TYPE OF HAMMER: /A
DEPTH SAMPLE | BLOWS | ADW/ | PID | -
oot D, rort” | RES. | (o) FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS
0 - e
- Ao 6;/40 . o | @ 16 (,(fhwg’)
a_spct oo | 4
| L 0 |16"go" wek ik, € 5400 and | ¢
; o st
42 0
- ' ! 3 0
. 0
.
L g4 )
\ 0
_Is TOTHL DEPTH o ELaR Ve L15F7,
L 8
i |
| —
8
. 9
- _ 0
: Remarks:
TMW (o 7, scte ) SET Féom 2T 10 [ FT
Ample Types cow
S~ Spft-Sposn nplar (8 0 e e E106.C R0 (ST & Cla and - 35-50%
U - Urdistushed Tubo 3 SOE 815 soma - 20-38%
G« Rotck Core : V. Stif. 15-30 Bo- 10-20%
A= Auger CutEngs M. Denss: 10-30 t4 S6ft 48 Hard: > 30 lreca- <10%
riohhuo,dm&'lz,colot!




—

PARSAONS

Page F__of /O

Soil Boring Log

CLIENT: USACE

INSPECTOR:

|eogmgmELL ID: A
P hR Ak

PROJECT NAME: FTMM - ECP

F ﬂf{nﬂ; i
»

DRILLER:

PROJECT LOCATION: FTM

79

PROJECT NUMBER: 748810-

GROUNDWATER OBSERVATIONS

RIG TYPE: Geoprobe(R) 7622D0T

LOCATION DESCRIPTION
wearher:_{ oy Y, A0 ¢
CONTRACTOR: Esst Coast D ng, Inc. (ECDI)
LOCATION PLAN

DATEITIME START: Jj—}«/?’ } 000

Oceanpoit, New Jersey

[waAveR LEVEL: &3 er DATEMME FINISH:_//~ 3~/ 7 1 [l 0
DATE: WEIGHT OF HAMMER: NA_
TIME: DROP OF HAMMER: NA
MEAS, FROM: TYPE OF HAMMER: /A
D(ZZI)H s“:‘;“ ap:c:\:“s ::g (:;2.) FIELD IDENTIFICATION OF MATERIAL STRATA | comments
,, B o (57 AT
“To ! /f“ﬂuz? éﬂ;‘ et SANY dnd| ¢ W
reve
1 O
AMoi s
5 §'"arois bk -4&7‘.474,(/#/)/(2,})’
-2 O
e, ot . WE T 0) 3 F]
i1 |32 '87‘ rngray 511 LY | C a
: 34}%&’7771#6 7 CR Bstcomn
23 0DIR S
135 |
4
5 éo/@ o |6- et prown - org, fpn £ f/!}[l/D
T some 51t mofttef | §P
8 O
0
i 0
0
315 AR
0
0 0
0
10 <
Remarks:
ISamgle Types | Consistency vs. Blowcounll Fool
S ~ Split-Spoon mnular {Sand & Gravel) ; o Bralnod (Si & Clay) snd - 35.50%
U - Undisturbed Tube A Deoso 3050 V Soft <« St 815 some~ 20-35%
C - Rock Cote oosa: 4410 V. Dense: »50 Soft-2-4 V. Stiff: 15-30 Fte- 10-20%
JA— Auger Cuttings &% Dense:  10-30 M.SEE 48 Hard: > 30 trace- <10%

molstute, density, colot, gradation




PARSCGNS Page <l of 10

Soil Boring Log
BoRINGWELL ID:FAR =79 ~
CLIENT: USACE " INSPECTOR: F Accoss [ O-Tmw -
PROJECT Namesze PARCED 79 'f ia DRILLER: LOCATION DESGRIPTION
PROJECT LOGATION: WEATHER:
PROJECT NUMBER: 748310- GONTRAGTOR: Cascade
GROUNDWATER OBSERVATIONS " RIGTYPE: Geoprobe(R) 7822DT LOCATION FLAN
DATEMIMESTART:__f/~3~/ 7 Oceanport, New Jarssy
ATER LEVEL: oATEmME ENisH:_ £/~ 3 -1 7
DATE: WEIGHT OF HAMMER: VA
TIME: DROP OF HAMMER: N4
MEAS. FROM: TYPE OF HAMMER: N/A
DEPTH | SAMPLE | BLOWS | ADV/ | EID -
fout) vy poce | rec. | pom) FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS
[o QZ 4] O 02" & pre)
©
i1 @
0
_i2 TO7HE Peyil /2 F7,
END o 4 d/%/mq
3
4
. b
3
7
8
9
D
Remarks: Fl 5
, : )
TMW (10 Fr. /Cﬂﬂw\ SE Ram & 10/2
i | Conslstency vs. Blowcount/ Foot
I and - 35-50%
Undistsbed Tuba 3 soma- 20-35%
Ette- 10-20%
M. Dense: 40-30 M. Sofi: 4-8 Hard: > 30 taco . <10%

molsture, density, color, gredation | ..




PARSDNS =~ o . .. . page Lof o

Soil Boring Log

Iyuuelwsu 10: k 74.

CLIENT: USACE nspecTor:__E, AL LORS |
PROJECT NAME: FTMM - ECP oricer: T AAANE K LOGATION DESGRIPTION

PROJECT LOCATION: Fmg@@ 7 2-' f 2 0 weatHer:_SUNNY. 40°S

PROJECT NUMBER: 748810- GONTRACTOR: East Cosst Difling, Inc. (ECDI)

GROUNDWATER OBSERVATIONS RIG TYPE: Geoprobe(R) 7822DT LOCATION PLAN
, oaremmestarr:_f/-3-/7 |} 00 Oceanport, New Jerssy

WATER LEVEL: 2 3FT oatemme Finsi:_f/-3 /7 [2{0O
DATE: WEIGHT OF HAMMER: N/A
TIME: DROP OF HAMMER: N/A
MEAS. FROM: TYPE OF HAMMER: NA

"(f;{)“ s“:‘;LE B;':r’:’f :gg (:;:‘) FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS

0v;7 Core CLETE
:-/S”'Mo.ﬁ'— b éw(;%ﬂ[) m
¢ ﬁMCM si
8750 mevsy, jﬁjxy jx//)r('@.)' cH

0 b0y

75" ,«4 :uer bra-othra (‘fﬂIUD M WETE) 7Fr
4ﬂ£[c 4/yc’)f 5t /'f

ooée 900930

(f e A4S e Vt)

o RS

Sl loIQIcioor IR o

I Consistency vs. Blowcount/ Fool
Gralned end - 35-50%
Dense: 3050 some- 20-35%
Loose: 410  V.Dense: >50 Soft 24 V. St 16-30 hlo- 10-20%
M.Densa:  10-30 M. St 48 Hard: > 30 traca- <10%

mots! densty, color, gradation




PARSONS

Page_ & of /O

Soil Boring Log
BORINGWELL 10: PAR-T9-
GLIENT: USAGE wspecToR: I, AHEC0AS | A0-TMmw- 06
PROJECT WAEMM DRILLER: LOGATION DESCRIPTION
PROJECT LOCATION; WEATHER:
PROJECT NUMBER; 748810 CONTRACTOR: Cascade
GROUNDWATER OBSERVATIONS RIG TYPE: Geoprobe(R) 7822DT LOGATION PLAN
pATEMME START: ff =T~ T Oceanport, New Jersey
WATER LEVEL: “oatemmeemiss:_Jf~ 3.~/ 7
DATE: WEIGHT OF HAMMER: MV/A
TIME: DROP OF HAMMER: AVA
MEAS. FROM: TYPE OF HAMMER: N/A
DEPTH | SAMPLE | BLOWS | ADV/ | FID FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS
{feet) 1.D. per 6" REC. (ppm)
do SHME
£ 1
L2 JoFHL JEPRY 1R FT.
3
_ 4
5
s
_ 7
_ 8
_
0
Remarks:
TMW (70 Fr. !c/ee‘t‘fv) 587 Frowe A FTTO (2 FT.
ample Types Consistency vs. Blowcounll Foat
S — Spit-Spoon §Gavel e bi10 Gralne ACla end - 35-503
U — Undishstbed Tubs A 2 Delﬁe 30-50 St 815 somoe - 20-35%
C~RockCore Losse: 410 V.Dense: >50 Soft: 2-4 \. SEE: 15-30 Ife. 10-20%
A ~ Auger Cuttings M.Dense: 10-30 M.Stft 48 Hatd: >30 trace - <10%
motsture, dansity, color, gradation




CBARSBNB T T T Tttt om e e o . , ‘

Soil Boring Log

[poRINGMWELL iD: 794 P
CLIENT: USACE INSPECTOR: ﬁ ACCoR S ‘# 70 - '/(ﬁﬁg g’; i
PROJECT NAME: FTMA! - ECP orirer: T BARNVEE. LOCATION DESCRIPTION -
PROJECT LOGATION: FTMM - £ 50 WEATHER: il ad M .
PROJECT NUMBER: 743810- CONTRACTOR: East Coas! Dilling, Inc. (ECDI)
GROUNDWATER OBSERVATIONS RIG TYPE: Geoprobe(R) 7822DT LOGATION PLAN
DATEMIME SYART:_ [/ “Z- l 7 / ¢0 4 Oceanport, New Jersey
WATER LEVEL: w3 Fr paremmeriniss: | I~ 3~/ 7 / 4¢0
DATE: WEIGHT OF HAMMER: N/A
TIME: DROP OF RAMMER: AA
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