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DEPARTMENT OF THE ARMY
G-9, Army Environmental Division (DAIN-ISE)
FORT MONMOUTH
P.O. 148
Oceanport, New Jersey 07757

29 December 2020

Mr. Ashish Joshi

New Jersey Department of Environmental Protection
Office of Brownfield & Community Revitalization
401 East State St

Mail Code: 401-05K

P.O. Box 420

Trenton, NJ 08625

Subject: Site Investigation Report for Area Upgradient of FTMM-05
Fort Monmouth, Monmouth County, New Jer sey
Pl G0O00000032

Dear Mr. Joshi:

The U.S. Army Fort Monmouth (FTMM) Team has completed this Site Investigation (SI) letter report
to provide an overview of the results of recent 2019 and 2020 field investigations upgradient of
FTMM-05 concerning monitor well MSMW16.

Site Background

The FTMM-05 landfill is in the north-central portion of the Main Post at the intersection of North Drive
and Wilson Avenue. The site is bordered by Mill Creek, Lafetra Creek, and Parkers Creek to the west,
Wilson Avenue to the east, North Drive to the south, and Landfill FTMM-08 to the north (Figure 1).
FTMM-05 has also been referred to as Landfill 5 and Landfill M-5 in historical documents. The
upgradient area described in this SI is located immediately east of FTMM-05, across Wilson Avenue
from the FTMM-05 landfill.

FTMM-05 was used as a general purpose disposal area for domestic and industrial wastes. FTMM-05
was in operation from approximately 1952 to 1959 (Parsons, 2015). Future land use for the upgradient
area is designated as office/R&D according to the FTMM Reuse and Redevelopment Plan (EDAW,
Inc., 2008).

Historical investigations indicated that tetrachloroethene (PCE) was present in groundwater upgradient
of FTMM-05 (Parsons, 2015). These PCE occurrences were discovered in multiple Geoprobe borings
that were placed across the FTMM-05 vicinity as part of delineation and characterization of the landfill.
The Army subsequently performed remedial actions to reduce the concentrations of PCE in
groundwater. Injections of Hydrogen Releasing Compound (HRC®) were performed in seven distinct
areas in and around the FTMM-05 landfill where elevated concentrations of PCE were detected in
shallow groundwater, including the upgradient area near monitor well MSMW16 (Figure 2). The
HRC® injections were performed over multiple 3- to 6-month time periods in 2000, 2002, 2003, 2004,
and 2005 to facilitate the enhanced anaerobic degradation of PCE in groundwater. To further enhance



Ashish Joshi, NJDEP

Site Investigation Report for Area Upgradient of FTMM-05
29 December 2020

Page 2 of 4

degradation of PCE in groundwater, RegenOx® injections were also conducted in four areas during two
separate events in 2011; one of the RegenOx® injection areas was located near monitor well MSMW 16.

Previous sampling from 2013 to 2014 (Parsons, 2015) indicated low-level concentrations of PCE in
well MSMW16 (0.3 to 1.7 micrograms per liter [ug/L]), with some results exceeding the New Jersey
Department of Environmental Quality (NJDEP) Ground Water Quality Criteria (GWQC) of 1 ug/L. In
2019, well MSMW16 was re-sampled to determine if it could be abandoned; however, the results
indicated a low level exceedance of the GWQC for PCE (as described below). The exceedance was
potentially a residual artifact in the well screen or sand pack and therefore not representative of site
groundwater. MSMW 16 was subsequently abandoned and replaced with two wells in February 2020:
one at the former M5SMW16 location and a second delineation well approximately 100 feet
downgradient of MSMW 16. Additional groundwater sampling was conducted in March and May 2020
at replacement well MSMW 16R and delineation well MSMW?26, as described in the Army’s email to
NJDEP (Department of the Army, 2020). This additional field work was subsequently approved by
NJDEP (2020).

S| FIELD ACTIVITIESAND RESULTS

Three permanent monitoring wells were sampled, and groundwater samples were analyzed for volatile
organic compounds (VOCs) in 2019 and 2020. Recent groundwater analytical results for the following
are presented on Table 1 and Figure 3:

e Permanent well MSMW 16 was sampled November 2019 (and subsequently abandoned),
¢ Permanent well MSMW16R was sampled March and May 2020, and
¢ Permanent well MSMW26 was sampled March and May 2020.

Concentrations of the following constituents exceeded the current NJDEP GWQC in at least one
groundwater sample analyzed for VOCs (see Figure 3 and Table 1):

e The PCE concentration at MSMW16 was 2.4 pg/L in November 2019, exceeding the NJDEP
GWQC of 1 pg/L.

e The PCE concentration at MSMWI16R was 2.9 J ug/L in March 2020 and 38.8 ug/L in May
2020, exceeding the NJDEP GWQC of 1 pg/L.

e The trichloroethene (TCE) concentration at MSMWI16R was 14.5 pg/L in May 2020,
exceeding the NJDEP GWQC of 1 pg/L.

e The vinyl chloride concentration at MSMW16R was 1.1 pug/L in May 2020, exceeding the
NJDEP GWQC of 1 pg/L.

There were no GWQC exceedances in downgradient well MSMW26, which indicates that the VOC
exceedances at MSMW16 and MSMW 16R are localized in lateral extent.

NJDEP (2013) has published vapor intrusion screening levels for groundwater (31 pg/L for PCE, 2
pg/L for TCE, and 1 pg/L for vinyl chloride). —Groundwater concentrations below these screening
levels do not pose a vapor intrusion hazard according to the NJDEP. These NJDEP vapor intrusion
screening levels were exceeded at well MSMW16R but only in the May 2020 event. Additional
groundwater monitoring is warranted to determine if the MSMWI16R results represent a persistent
exceedance of the NJDEP vapor intrusion screening levels.
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Attachments:

Figure 1 — FTMM-05 Site Location

Figure 2 — FTMM-05 Remedial Activity Injection Areas

Figure 3 - FTMM-05 Groundwater Sampling Locations, Results, and Exceedances

Table 1 - Ground Water Monitoring Well Sampling Results — Comparison to NJDEP Ground Water
Quality Criteria

Attachment A — Soil Boring Logs and Well Construction Details
Attachment B — Field Notes
Attachment C — Historical Results for Well M5SMW 16
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Figure 1 — FTMM-05 Site Location
Figure 2 — FTMM-05 Remedial Activity Injection Areas
Figure 3 - FTMM-05 Groundwater Sampling Locations, Results, and Exceedances



P:\PIT\Projects\Huntsville Cont W912DY-09-D-0062\FTMM\CAD Files\GIS\2020 Reports\FTMM-05\FIGURE 1.mxd

Tinton Falls

North Branch
Parkers Creek

Shrewsbury
Borough

Eatontown
Borough

Husky Brook

Little
Silver
Borough

Oceanport
Borough

O
A
\\‘3\\‘\\\
)

Q¢
West Long
Branch Borough

Legend

l___, FTMM-05 Landfill Boundary
Surface Water Feature
Municipal Boundary

D Installation Boundary

N

A

1inch = 1,000 feet

0 250 500 1,000 1,500 2,000 2,500
Feet

Source: FTMM Supplied CAD, 2013; ESRI Data and Maps, 2011; USGS NHD, 2012.

PAHSQNS Fort Monmouth
01 Dlamend eare MW New Jersey

FTMM-05 Location

CREATED BY: REVIEWED BY:
RR AM

DATE: FIGURE NUMBER:
September 2020 FIGURE 1

PROJECT NUMBER: FILE:
748810.02040 FIGURE 1.mxd




P:\PIT\Projects\Huntsville Cont W912DY-09-D-0062\FTMM\CAD Files\GIS\2020 Reports\FTMM-05\FIGURE 2.mxd

~

Hydrogen Releasing Compound Treatment
[ Area

7 1 P
/ 697MWOL
M8MW21 v -y LEGEND:
MEIBMW13 .- --" 4 Proposed Monitoring Well Location
%Wé S % FTMM-05 Shallow Monitoring Well
M5MW25 .

II FTMM-08 /,/' & FTMM-05 Abandoned Monitoring

| Landil I\ " FTMM-08 Shallow Monitoring Well
l ernilt

| B o N

|

o
2 . o
) ; . - RegenOx Injection
= 4 - -
% 1 . _z7 I _ ;s FTMM-05 Landfill Revised Boundary (2015)
4 . =
D BMW22 e e ’5Mw23 1", FTMM-08 Landfill Boundary
Py th g5, % ' ’ -7 HRéS f W Water Line
f/(ers 6/70/7 1 , 4 P & ’ . .
"egy ! " g BUILDING 601 S Sanitary Sewer Line
! ‘¢ ' :
) 27 I BUILDING SW Storm Sewer Line
~ V4 P4
—Z 4 ‘( [ ! 603 G Gas Line
M5MW11 Municipal Boundary
]
GMSMWOQ 7 [] Installation Boundary
HRE 4 Estlmayed Qroundwater
Afod Flow Direction
// HRC-5
/ / G|\/|5|v|w20 P
% |
TMEMW19E
eek FTMM-05 ’
afetra ol Landfill s
M5MW12 I
V& [
M5MW10 L
e gl S
\ c
1] © M5MW18
\ 1 >
\ 1<
\ =
; 3
M5MW13 & 02 N
1E
: l A
= [
Q I
o) )
< 1 1 inch = 100 feet
|
\ ! 0 25 50 100 150 200
\ 1 Feet
\ 1 Source: FTMM Supplied CAD, 2013.
PARSONS Fort Monmouth

401 Diamond Drive NW,
Huntsville AL New Jersey

FTMM-05 REMEDIAL ACTIVITY
v INJECTION AREAS
CREATED BY: REVIEWED BY:
RR AM
DATE: FIGURE NUMBER:
SEP. 2020 FIGURE 2
e /(\ \ PROJECT NUMBER: FILE:
\ / e WY \ - _~| 748810-06030 FIGURE 2.mxd




\
697MWO1
M8MW21 LEGEND:
%  Proposed Monitoring Well Location
M8MW13 .
B3 s % Shallow Monitoring Well
MSMW25 % Abandoned Monitoring Well
FTMM-03 Shallow Monitoring Well
S“e(x_}l, FTMM-08 Shallow Monitoring Well
B\ | - Q'e“ue I _ 1 FTMM-05 Landfill Revised Boundary (2015)
M8MW12
% - S/ P\ Surface Water Feature
® - .
T3 " W Water Line
O P . .
= B2 Q S Sanitary Sewer Line
()
DQ/O”/? . =X = SW Storm Sewer Line
"kerg ey, .~ .
Sk -7 BUILDING 601 G Gas Line
’ Municipal Boundary
’ D Installation Boundary
’
L /\\_/ i \ BUILDING 603 .
\/ MEMWAL | Estimated Groundwater
© ! Flow Direction
M5MWO09 Z
S ! > @ o
2\
®\®
DA
<%
M5MW20 C\& Vo
g
p M5MW15 @ a
MEM\A/1 QS
M5MW 26 M5MW 16
ya Creek Analyte 3/13/2020 | 5/20/2020 |\ Analyte 11/7/2019
Lafe Tetrachloroethene <0.33 < 0.333
. : Tetrachloroethene 2.4
M5MW12 @) Trichloroethene <0.33 < 0.33 -
\ Vinyl chloride <0.33 < 0.33 Tr.'Chloroethene <0.33
. MEMW10 @ 1| o Vinyl chioride <033 Analvt NJ Ground Water
Z \ 1 g M5MW26 naiyte Quality Criteria
y \ 1| @ M5MW18
3 \ 1 > ") ! Tetrachloroethene 1 3
£ \ i < M5MW16R M5MW16 Trichloroethene 1 1
§ \ I c \ Vinyl chloride 1 1
Z @]
3z 1] n M5MW 16R n
£ M5MW13 —
g 3§ V= Analyte 3/13/2020 | 5/19/2020 Te\eg‘gp N
S é 1 ; Tetrachloroethene 2.9] 38.8 e(\\)e
S = I Trichloroethene 0.52 J 14.5 P\\,
g Q I Vinyl chloride <0.33 UJ 1.1
: %: 1 — ul 1inch = 100 feet
|
: \ ! 0 25 50 100 150 200
s \ 1 Feet
% ‘ _ - I ; Source: FTMM Supplied CAD, 2013.
o -
g ! . PARSONS Fort Monmouth
\ _- T T New Jersey
Z M5MW14 @ PR
S 1 PR FTMM-05 GROUNDWATER SAMPLING
= | LOCATIONS, RESULTSM AND EXCEEDANCES
‘2 h D‘_ \\’ CREATED BY: REVIEWED BY:
Z RR AM
g_______ ’—-'-"/ NO rt DATE: FIGURE NUMBER:
B SEP. 2020 FIGURE 3
= _/ o /(\ PROJECT NUMBER. FILE:
s \ / - WY \ 7 .~ 748810-06030 FIGURE 3.mxd




Tables

Table 1 - Ground Water Monitoring Well Sampling Results — Comparison to NJDEP Ground Water
Quiality Criteria



TABLE 1

DETECTED GROUND WATER SAMPLING RESULTS - COMPARISON TO NJDEP GWQC
SITE FTMM-05

FORT MONMOUTH, NEW JERSEY

Loc ID M5MW16 M5MW16R M5MW26

NJ Ground

Water Quality i M5MW16R-GW-MW- [M5MW16R-GW-MW-01] M5MW26-GW-MW-01- [M5MW26R-GW-MW-01

Sample ID Criteria M5MW16-GW 13.0 01-10 115 115 12
Sample Date 11/7/2019 3/13/2020 5/19/2020 3/13/2020 5/20/2020
Filtered Total Total Total Total Total
Volatile Organic Compounds (ug/l)
Cis-1,2-Dichloroethene 70 1.9 0.46 J 5.9 <0.33 0.4
Tetrachloroethene 1 2.4 291J 38.8 <0.33 <0.33
Trichloroethene 1 <0.33 052 14.5 <0.33 <0.33
Vinyl chloride 1 <0.33 <0.33 UJ 1.1 <0.33 <0.33
Footnote:

Bold chemical dectection

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

UJ=The compound was not detected: however, the results is estimated because of discrepancies in meeting certain analyte-specific QC criteria.
J = estimated detected value due to a concetration below the reporting limit or due to discrepancies in meeting certain analyte-specific quality control.

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

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

http://www.state.nj.us/dep/wms/bwgsa/docs/njac79C.pdf
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Soil Boring Logs and Well Construction Details
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Soil Boring Log

GLIENT; USACE

PROJECT NAME: FTMM - 6&

PROJECT LOCATION: FTMM- fli M or Parcal

PROJECT NUMBER:

GROUNDWATER OBSERVATIONS

BORING/WELL ID:

AS MLl

INSPECTOR: ’/,dm"n /%4& / /A‘
e

DRILLER:

LOCATION BESCRIPTION

WEATHER: Z;?i-/ “eh / ﬂ/ﬁ"“

CONTRACTOR: East Coast Drilling, Inc. (ECDI)

27 s8 §LI fer

RIG TYPE: Geoprobe®

LOCATION PLAN

patemme start,_)- |0/ :J 30

A -~ Augar Cullings

4 ( - g Fi. Monmoulh, New Jersey
WATER LEVEL: 5 . ? S patemme Finisk: - 1730 /1O
DATE: Dfl (-20 WEIGHT OF HAMMER: A/A
TIME: 7‘1 S Y DROP OF HAMMER: N/A
MEAS, FROM: (pv TYPE OF HAMMER: WA
DEPTH | SAMPLE | BLOWS | ADWi 3 PID FIELD IDENTIFIGATION OF MATERIAL. STRATA COMMENTS
{feet) 1.D. per 6 REC. {ppm)
AW .
0 g -3 - Top Sei f
0 F'//] Sdpt’) Sﬁfﬂ( \514[3 f2uin, 1/
) (/ mw{ﬁm.ﬁ’z”"i
3 ()
4 0
~ .
5 - - .- o . .
O 030" ety Modorse, P 1 o hs
C? B @wn A Sind \ Some Sl
o 0
: 7%
; 0
£/
: 0
¢
10 \wi;w /
Remarks: A || ¢! | Sevened M\Th A, A I Sevl i ﬂ'/ry C clotape2A ia §F N i len fI0eqsm
Sample Types Consistency vs. Blowcount 7 Foot
S -- Split-Spoon Granular {Sand & Gravel) Fing Grafned (Silt & Ciay) and - 35-50%
U -- Undisturbed Tube V. Loose: (-4 Dense; 30-50 V. Soft: <2 stlf: 8-15 some - 20-35%
C - Rack Core Lcose: 4410 V. Denser =50 Sofl; 2-4 v, Stiff: 15-30 litle - 10-20%
M, Dense: 10-30 Bh. Sliff: 4-8 Hard: >389 frace « <10%

molsie, density, color, gradalion
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Soil Boring Log

GLIENT: USACE

INSPECTOR:

BORING/WELL 1D:

PROJEGT NAME: ETMM {J 4

@L lodaz 7
Vv

DRILLER:

MEMVh I

LOCATION DESCRIPTION

PROJECT LOCATION: FTMM- b ‘( or Parcet

WEATHER:

PROJECT NUMBER:

CONTRACTOR: East Coast Drilling, Inc.

GROUNDWATER OBSERVATIONS

RIG TYPE: Geoprobe{R)

LOCATION PLAN

DATEITIME START:

Ft. Monmoulh, New Jersey

. 4 B
WATER LEVEL: g( [ p/fu;( DATEITIME FiNISH: o
.t
DATE: ] WEIGHT OF HAMMER: M4
TIME: d DROP OF HAMMER: N/A
MEAS. FROM: TYPE OF HAMMER: N/A
DEPTH SAMPLE | BLOWS | ADVI | PID FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS
{faot) LD, per 6" REC. | (ppm)
" 4
o )| @ -3L =~ \Jex | V- Stik€y Gleaen,
= e ﬁ,_.._—-—"-
O |l Spme Daddt bray F o
| )
« 2
Geind
( ) " /
e 0 Fob@ 13145
an aqulld S
7 Well (g e "Dce
r ‘ Cac Drtals
s Huet ji) »
L4
|5
_1Is
1z
L
Lo
Ed
3
Remarks: : ﬂ
Sample Types ) Consistency vs. Blowcount / Foot
S -- Spli-Spaon Granular {Sand & Gravel) Fine Grained (Sill & Clay) and - 35-50%
U — Undislurbed Tube V. Loose: 0-4 Dense: 30-50 V. Sofl. <2 Stif: 815 some - 20-35%
C - Rock Core Loose: 410 V. Dense: >50 Soft: 2-4 V. Siff: 15-36 tle - 10-20%
A-- Auger Cuttings M. Dense:  10-30 M. stif: 4-8 Hard: > 30 trace ~ <10%

moisture, density, color, gradation
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Well Construction Detail (Single Cased - Stickup)

Ground Surface

Top of Well Casing: + 3 it

Cement

Grout

Fine Sand
TypelSize: B O

Client: USACE
well ID: P TS MW ibR NJBWA Permit No.
Date Well Installed: 21/ -2 Location: FTMM-68
Depth Below

Ground Surface (ft)

0.0
Top of Grout ’r O ﬁﬁ?“'
Top of Fine Sand @S O

Well Riser
Fs \l
Diameter: 2

Material: & pd Y42 P

Type:-H L

Sand Pack — |

Top of Sand Pack

A2

Top of Screen

3, O

Well Screen\
N
Diameter; <

Slot Size: (h 10
Material: de Yo Pﬂ“:

Bottom of Screen

Sump

Bottom of Sump

Bottom of Borehole

inches

Top of Confining Unit (if present):
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Soil Boring Log

CLIENT: USACE

BORING/WELL 1D:

'PROJECT NAME: FTMM - /.,

DRILLER!

INSPECTOR: %W:Y) /%’/% /[9
Toc B

PROJECT LOCATION: FTMM- L’ g of Parcel

WEATHER: l{)‘v D[a\

PROJECT NUMBER:

GROUNDWATER OBSERVATIONS

RIG TYPE: Geoprobe®

MEMYAL
EOCATION DESCRIPTION
CONTRACTOR: East Coast Dirilling, Inc. (ECDI) éﬁﬁ S ‘i( @{t(
j';gf] EOCATION PLAN

DATE/TIME START: 2 ~ Ja\-2/7 / (A o

Fi. Monmouth, New Jersey

WATER LEVEL: (’7 ; 2 (1{ DATEMME FiNisH: )~ 7 f Ky
DATE: ' % - 1270 WEIGHT OF HAMMER: /A
TIME: 14 20 DROP OF HAMMER: M/A
MEAS. FROM; T TYPE OF HAMMER: N/a
D('fi';:}“ SAIMDPLE B;‘:";? ::;” (:;l:“ FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS
o AN —
10X [op Sotl
O i
1 D A-b0 . /lﬂa.sg /V] Nentg On‘mgz
O |pawm, My Sard, Some
: O [¢ub uunded 6@
3 12
s 0
° O _50'135 W, A Di’ﬂ;(C, Bivva - ”ﬁl’)f
g Bmam;) A 54:1J \ SC’Y’W-‘ S| t
5
O ]
7 D
B 0
‘ O
0 I»w‘/,b J
rematss A1) G | sgipenk LMD PO a0d toorained®d i §C Gallen Bour
Sample Types ] Consistency vs. Blawcount / Foot
S -- Split-Spaan Fine Gralned (SILE Cla and - 35.50%
1) -- Undisiurbed Tube V. Loosa; O-4 Dense: 30-50 V. Soft: <2 Siiff. 815 some - 20-35%
G -- Rotk Gore ' 419 W, Dense; »50 Soft: 2-4 . S1iM: 15-30 tfe: - 10-20%
A -- Auger Cullings M. Danse:  10-30 M. SU: 4-8 Herd: > 30 irace - <10%

motsture, density, color, gradation
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Soil Boring Log

CLIENT: USACE

PROJECT NAME: £ TMM é '§

PROJECT LOGATION: FTMM- /5 & or Parcel

PROJECT NUMBER:

GROUNDWATER OBSERVATIONS

INSPECTOR: é// ﬂéfj" Q-

BORING/WELL ID:

MEM 2L

DRILLER: LOGATION DESCRIPTION
WEATHER: g ﬁ
CONTRACTOR: East Coast Drilling, Ing. 6@ 5 S af’ e

RIG TYPE: Geoprabe(R) LOCATION PLAN

. ﬂ 2 DATE/TIME START: Ft. Monmouth, New Jersay
~
WATER LEVEL: &C ﬁﬂf DATETIME FINISH:
v
DATE: WEIGHT OF HAMMER: N/A
TIME: pd DROP OF HAMMER; N/A
MEAS. FROM: < TYPE OF HAMMER: N/A
PEPTH | SAMPLE | BLOWS | ADVi | PID FIELD IDENTIFICATION OF MATERIAL STRATA COMMENTS
{fest) 1.D. per6" | REC. | {(ppm)
—— O-% U S8, boten ¢
0 -% - UC/‘I% ’ ‘\'HLF) r(;.p C ‘;y
Q|4 Dotk by Fine Sand
ome Dol y e 4
s &
I 7 E
W it Ll
O 12 Pue Ll jostalid
— | O | ¢ Low £
2
Lee (onsttuciim Loy T
4 }
Detalf s
5
__ 8
_ 7
__ 8
_ g
O
Remarks: .
S i L
Sample Types Cansistency vs. Blowceunt / Foot
S -- Split-Spaon Fine Grained {Silt & Glay) and - 35.-50%
U - Undisturbed Tube Dense: 30-50 V. Soft: <2 SHif: 8-15 some - 20-35%
G -- Rack Core 4-10 V. Densa; >50 Soft: 24 W, Btiff: $5-30 little - 10-20%
A -- Auger Cuilings M., SHIT. 4-8 Hard: > 30 frace - <10%

maisture, densily, color, gradation
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Well Construction Detail (Single Cased - Stickup)

Client: USACE
well ID: MEMDL NJBWA Permit No.
Date Well Installed: 3 ~J-.) &7 Location: M| §~ ETMM-66
Depth Below
Top of Well Casing: + ft Ground Surface (ft}
Ground Surface 0.0
Cement 0
Top of Grout 1 ¢
Grout
Top of Fine Sand D\ - a
Fine Sand

Type/Size: H’ 0

Well Riser 1

Top of Sand Pack

N\
Diameter: 9‘

Malerial: g[u Yp ﬂ/f.

Top of Screen

Sand Pack T~ |
Type: ‘F’L 0

Well Sc reen‘
A
Diameter: o

Slot Size: 2 10
Material:g&}w{ L'D PV[

Bottom of Screen

[5.0

Sump

Bottom of Sump

[3. €

Bottom of Borehole

(3. ¢

‘+—p

é inches

Top of Confining Unit (if present):

WA
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Field Notes
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PROJECT SITEfLOCATION: _SYAn/m OS CONSULTING FIRM: PARSONS

pate: 2 [\ {20 FIELD PERSONNEL: _A T/

WEATHER: _SOc, clovdy [eecn

MONITOR WELL #: M S MW &Y WELL DEFTH; \ 2. C feet

WELL PERMIT #: - WELL DIAMETER: _ Q. inches SCREENED/OPEN INTERVAL: 3 ~ \73

PID/FID READINGS: qpumpms INFORMATION: JWATER QUALITY METER INFORMATION:

BACKGROUND: __~~  ppm PUMP INTAKE DEPTH: AC. © feet below TOC INSTRUMENT MAKE/MODEL: 3\ 6520

BENEATH OUTERCAP: _ = ppm DEPTH TO WATER BEFORE PUMP INSTALLATION: 1. 34 feet below TOC SERIAL #: \MwvcAb6 e 2

BENEATH INNER CAP: __ - _ppm MAKE/MODEL OF PUMP: (3 12 Scwpole Qoo \ 1S Gleddas funp  |TEMP. cORRECTION VALUE: G.C71
ol SPECIFIC " REDOX ° DISSOLVED - A . DEPTH
% g pH CONDUCTIVITY POTENTIAL OXYGEN TURBIDITY TEMPERATURE  [| PUMPING TO
HE {units) {mS/fem) {mv) (mg/L) (NTU} (degrees C) RATE WATER

Time |™ & READING | CHANGE | READING | CHANGE | READING | CHANGE | READING | CHANGE | READING | CHANGE | READING | CHANGE F {mi/min) {ft below TOC)
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SAMPLING INFORMATION: QA/QC INFORMATION:

ADDITIONAL OBSERVATIONS/COMMENTS:

Sample 1D: T Mr—e-Sr—fou—ih 5o U\ oS @5 |Duplicate Collected?: " |Qarity: ¢ (Lo~
Sample Time: \\2 $ ASMAMNG R GW - M- e - \G|MS/MSD Coliected?: L~ Odor: . oon
Comments: UOCs {Filtering?: L Other:

*INDICATOR PARAMETERS HAVE STABILIZED WHEN 3 CONSECUTIVE READINGS ARE WITHIN:
pH: + 0.1 units ; Spec. Conductivity: + 3% ; ORP:  10mV ; D,0.: + 10% ; Turbidity: £ 10% (or <1 NTU) ; Temperature: + 3%.

ANALYST NAME & SIGNATURE: Ao~ © o~

DATE: 3 {3 [/R&

REVIEWER NAME & SIGNATURE: {<zios M 1

DATE: 3- ] 3-2&/




LOW FLOW GROUND WATER SAMPLING - DATA SHEET
SHEET. l OF ¢

PROJECT SITE/LOCATION: FTAM 7. g)mgz;wr-i- MY CONSULTING FIRM: PARSONS
paTE: _ 3~ [3- O - FIELD PERSONNEL: ¢~
WEATHER: it Ne)
MONITOR WELL #: A5 : WELL DEPTH: s feet PUMP INTAKE DEPTH: T2 .¢»  ftto TOC
WELL PERMIT #: WELL DIAMETER: __ZL _ inches SCREENED/OPEN INTERVAL: & ~ | S ft to TOC
PID/FID READINGS: GAUGING/PUMPING INFORMATION: WATER QUALITY METER INFORMATION:
BACKGROUND: 0 ppm INITIAL DEPTH TO WATER (REFORE PUMP INSTALLATION}: Y ft to TOC INSTRUMENT MAKE/MODEL: T
BENEATH OUTER CAP: ___ (/ ppm |DEPTH TO PRODUCT: = ftto TQC; PRODUCT THICKNESS: =~  ft SERIAL #:
BENEATH INNER CAP: {2 ) ppm  |mAKE/MODEL OF PUMP: __QED fqﬁf ngﬁ Vi v} TEMP. CORRECTION VALUE: 2, 4
ol ©® SPECIFIC REDOX DISSOLVED DEPTH
E E pH CONDUCTIVITY POTENTIAL OXYGEN TURBIDITY TEMPERATURE  |[PUMPING TO
= E {units) {mS/cm) (mv) (mg/L} (NTU) (degrees C) RATE WATER
Time | & | & || READING | CHANGE | READING | CHANGE | READING | CHANGE | READING | CHANGE | READING | CHANGE | READING | CHANGE j {ml/min} | (ft below TOC)
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SANMPLING INFORMATION: OA/QC INFORMATION: ADDITIONAL OBSERVATIONS/COMMENTS:
Sample ID: METMURE~ N =mi-0i= | R Duplicate Collected?: - Clarity:
Sample Time: 483 AY 112 MS/MSD Collected?: = Odor:
Comments: gﬂ_ﬂ / 42D Filtering?: - Other: ==
*INDICATOR PARAMETERS HAVE STABILIZED WHEN 3 CONSECUTIVE READINGS ARE WATHIN: .
H: + 0.1 units - Spec. Conductivity: + 3% : ORP: + 10mV : D.O.: * 10% ; Turbidity: + 10% {or <1 NTU} ; Temperature: + 3%. ; Water Level Change: < 0.3 ft
ANALYST NAME & SIGNATURE: A 0 M), M [l VRS Ay DATE: R~ 132
REVIEWER NAME & SIGNATURE: A\ 0. €M IZ_’{' pATE: 3 |43 {20




LOW FLOW GROUND WATER SAMPLING - DATA SHEET

SHEET 2 OF
PROJECT SITE/LOCATION: Y 1AM £ Creenpive A3 CONSLULTING FIRM: PARSONS
DATE: 3~ |32 _ FIELD PERSONNEL: { A
WEATHER: Loy &t @"p
MONITOR WELL #: M& M2 b WELLDEPTH: 1S feet PUMP INTAKE DEPTH: __.} /> ﬂ: to TOC
WELL PERMIT #: WELL DIAMETER: __ <2 inches SCREENED/OPEN INTERVAL,___ & 1§ ft to TOC
PID/FID READINGS: GAUGING/PUMPING INFORMATION [WATER QUALITY METER INFORMATION:
BACKGROUND: INITIAL DEPTH TO WATER (BEFORE PUMP INSTALLATION): 2 ft to TOC INSTRUMENT MAKE/MODEL: _Y A& €922 522
BENEATH OUTER CAP: Q ppm |DEPTH TO PRODUCT: _ ™= ft to TOC ; PRODUCT THICKNESS: __— ft SERIAL #:
BENEATH INNER CAP: ppm  |MAKE/MODEL OF PUMP: & EN ﬂ. wo |25 TEMP. CORRECTION VALUE: &1 W
aE SPECIFIC " REDOX DISSOLVED DEPTH
2|2 pH CONDUCTIVITY POTENTIAL OXYGEN TURBIDITY TEMPERATURE  |PUMPING TO
% = {units) {mS/cm) {mv} (mg/ L) {NTU) (degrees C) RATE WATER
Time e % READING | CHANGE | READING | CHANGE ; READING | CHANGE | READING | CHANGE READING | CHANGE | READING | CHANGE || (ml/min)} | {ft below TOC}
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\
SAMPLING INFORMATION: QA/QC INFORMATION: ADDITIONAL OBSERVATIONS/COMIMENTS:
Sample ID: ME MULE - LiJ-mU=-A1=-12 Duplicate Collected?: ~— Clarity:
Sample Time: {14\ p MS/MSD Collected?: = Odor:
Comments: g il il LUNELE Filtering?: == Otherie~

ORP: & 10mV ; D.O.: & 10% ;

*INDICATOR PARAMETERS HAVE STABILIZED WHEN 3 CONSECUTIVE READINGS ARE WITHIN:
H: + 0.1 units ; Spec. Conductivity: + 3% ;

ANALYST NAME & SIGNATURE: [/, > M[. /’fg, i[;;.a

REVIEWER NAME & SIGNATURE: A‘

€N

i Water Level Change: < 0.3 ft

DATE: 73 ~ )‘3,‘;_0

DATE: > /1—5 /9-6




LOW FLOW GROUND WATER SAMPLING - DATA SHEET

SHEET__\ oF_\

pate: 2 [\3 3

PROJECT SITE/LOCATION:

T B

WEATHER: 33, {ean

CONSULTING FIRM: PARSONS

FIELD PERSONNEL:

AT~

MONITOR WELL #; @A(R -8 R-Mw - Oy WELLDEPTH: __\>:0C  feet PUMP INTAKE DEPTH: _9..© ft to TOC
WELL PERMIT #: - WELL DIAMETER: 2 inches SCREENED/OPEN INTERVAL: 3 ~ \3 ft to TOC
PID/FID READINGS: GAUGING/PUMPING INFORMATION: WATER QUALITY METER INFORMATION:
BACKGROUND: - ppm INITIAL DEPTH TO WATER (BEFORE PUMP INSTALLATION): _ S \O ftto TOC INSTRUMENT MAKE/MODEL: L 690
BENEATH OUTER CAP: - ppm  |DEPTH TO PRODUCT: ___ ~ ft to TOC ; PRODUCT THICKNESS: ___ — ft SERIAL #: _YARLAG R0 §
BENEATH INNER CAP: — _ppm_ |MAKE/MODEL OF PUMP: @ 20 Soumgle foe VR Qrcddas Ou_\..? TEMP. CORRECTION VALUE: .o
PRIE SPECIFIC REDOX DISSOLVED DEPTH
E S pH CONDUCTIVITY POTENTIAL OXYGEN TURBIDITY TEMPERATURE || PUMPING TO
= <§t {units) {mS/em) {mv} {mg/L} (NTU) {degrees C} RATE WATER
Time a w READING CHANGE READING CHANGE | READING CHANGE | READING | CHANGE | READING | CHANGE [ READING | CHANGE || (ml/min)} | {ft below TOC)
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caes | x 6 .55 O.GAC gd.s V.36 A3 Q.56
one |« 6.54 ¢.oq¢ £1.86 V.39 NG \0. b2
La\ws | x 6.\ $. Q8 S W | .S 1\, S \Q M3
©AAD | * £.50 0.041 -8 i ) “we | 2 Ve,
CAnS | @19 Q.82 %22.3 .30 32.1 \o. 83
O30 | x €.11 0 .0%0 ML LA bo.i ve, &1
094138 | x [ 0.8 WM. & 1.5 2&.6 \Q, 0
CQUWe | x €.\b o. QA0 fe. 6 VAR M. A 0.3
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SAMPLING INFORMATION: 0A/QC INFORMATION: ADDITIONAL OBSERVATIONS/COMMENTS:
Sample ID: PAR - B2 = G- Mwl-0\ - A Duplicate Collected?: _JClarity: c\evdy
Sample Time: O GWS MS/MSD Collected?: —_—  Jodor: weae.
Comments: LB Filtering?: Other; —————

pH: £ 0.1 units ; Spet. Conductivity: + 3% ; ORP: + 10mV ; D.O.: + 10

*|NDICATOR PARAMETERS HAVE STABILIZED WHEN 3 CONSECUTIVE READINGS ARE WITHIN:

% ; Turbidi

ANALYST NAME & SIGNATURE: Am C.N\ W

or <1 NTU} ;: Temperature: * 3%.

; Water Level Change: < 0.3 ft

pate: 3 W2 [Ra

REVIEWER NAME & SIGNATURE: KA o e M W

DATE: 3-{’3—20




Attachment C
Historical Results for Well M5MW16



Final

Annual (Fourth Quarter) 2015 Groundwater Sampling Report Appendix B
Table 3
Historical Groundwater Analytical Results
Site FTMM-05 Closed Solid Waste Landfill
Annual (Fourth Quarter) 2015 Groundwater Sampling Report
Fort Monmouth, New Jersey
M5SMW14 M5SMW16
Round No. Weston 1995 44 45 46 47 47 Dup LF48 LF49 LF50 LF51 LF52 LF53 LF54 LF55 38 39 40 41 42 43 44 45
Date Collected NJDEP USEPA Background 11/10/2008 | 2/26/2009 | 6/12/2009 | 9/18/2009 | 9/18/2009 | 12/28/2009 | 3/31/2010 6/30/2010 9/26/2010 | 1/11/2011| 2/23/2011 | 6/8/2011 | 8/13/2011] 3/11/2008 | 6/3/2008 | 8/25/2008 | 11/10/2008 [ 2/26/2009 6/12/2009 9/18/2009 | 12/28/2009
ANALYTE/Lab ID GWes ML (Main Post) | 80404.08 | 90077.08 | 90235.08 | 90390.08 | 90390.03 90490.08 | 10115.1 | 10298.1 | 10411.1 | 1101907 | 1106510 | 1124308 | 1134006 | 80077.09 | 80185 | 80306.1 | 80404.1 | 90077.1 | 90235.09 | 90390.09 90490.09
Volatile Organic Compounds (ng/L)
Acetone 6000 NLE - * ND ND ND ND ND ND ND ND <0.32 <0.32 <0.32 < ND ND ND ND ND ND ND ND
Bromodichloromethane 1 80 - ND ND ND ND ND ND ND ND <0.12 <0.12 <0.12 .23 ND ND ND ND ND ND ND ND
2-Butanone 300 NLE - ND ND ND ND ND ND ND ND ND <0.22 <0.22 <0224 <29 ND ND ND ND ND ND ND ND
Carbon disulfide 700 NLE - ND D ND ND ND ND ND ND ND <0.12 <0.12 < <0.18 ND ND ND ND ND ND ND ND
Chloroform 70 80 - ND ND ND ND ND ND ND ND <0.35 <0.35 <0.35 <0.21 ND ND ND ND ND ND ND ND
1,3-Dichlorobenzene 600 NLE - ND ND ND ND ND ND ND ND ND <0.16 <0.1 <0.16 <0.29 ND ND ND ND ND ND ND ND
1,1-Dichloroethene 1 7 - ND ND D ND ND ND ND ND ND <0.15 715 <0.15 <0.28 ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene 70 70 - ND ND ND ND ND ND ND ND <0.12 <0.12 <0.12 <0.22 8.48 3.23 13.2 4.23 14.93 5.14 1.87 2.52
trans -1,2-Dichloroethene 100 100 - ND ND ND ND ND ND ND ND ND <0. <0.14 <0.14 <0.31 ND ND ND ND ND ND ND ND
Methylene chloride 3 5 - ND ND ND D ND ND ND ND ND 26 <0.26 <0.26 <0.2 ND ND ND ND ND ND ND ND
Tetrachloroethene 1 5 - ND ND ND ND ND ND ND ND l,<0.14 <0.14 <0.14 <0.32 6.93 4.42 5.92 4.43 1.75 |[J 2.99 1.95 4.9
Toluene 600 1000 - ND ND ND ND ND ND ND ND ND J, <0.12 <0.12 <0.12 <0.15 ND ND ND ND ND ND ND ND
Trichloroethene 1 5 - ND ND ND ND D ND ND ND <0.11 <0.11 <0.11 <0.21 0.74 075 |J] 199 |]J 136 [J 1.58 [J 0.5 ND ND
Vinyl chloride 1 2 - ND ND ND ND ND ND ND D <0.22 <0.22 <0.22 <0.27 ND ND 1.2 J ND 128 [J ND ND ND
TICs* 500 NLE - ND ND ND ND ND ND ND ND ND 0 0 0 0 ND ND ND ND ND ND ND ND
Metals (ng/L) N
Aluminum 200 NLE 121000 NA NA NA NA NA \ 21.2 ﬂ ND <200 <200 <200 <200 NA NA NA NA NA NA NA NA
Antimony 6 6 20.70 NA NA NA NA NA NA 10.4 1,6404 ER| 154 <6.0 <6.0 <6.0 <6.0 NA NA NA NA NA NA NA NA
Arsenic 3 10 89.30 NA NA NA NA NA NA D ‘, 1.24 |ER| ND <3.0 <3.0 <3.0 <3.0 NA NA NA NA NA NA NA NA
Barium 6000 2000 699.00 NA NA NA NA NA NA 2 25.6 30.7 <200 <200 <200 <200 NA NA NA NA NA NA NA NA
Beryllium 1 4 2.10 NA NA NA NA NA NA D ND ND <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA
Cadmium 4 5 9.50 NA NA NA NA NA NA ND ND ND <3.0 <3.0 <3.0 <3.0 NA NA NA NA NA NA NA NA
Calcium NLE NLE 45400.00 NA NA NA NA NA M 43800 0 63300 45600 51000 59700 54300 NA NA NA NA NA NA NA NA
Chromium 70 100 191.00 NA NA NA NA NA /\IA ND DN | D <10 <10 <10 <10 NA NA NA NA NA NA NA NA
Cobalt NLE NLE 18.30 NA NA NA NA NA NA ND ND \; ND <50 <50 <50 <50 NA NA NA NA NA NA NA NA
Copper 1300 1300 65.60 NA NA NA NA M NA ND 222 |[ER \12 ER <10 <10 <10 <10 NA NA NA NA NA NA NA NA
Iron 300 NLE 431000 NA NA NA NA NA NA 1080 563 70 5010 1550 13900 11500 NA NA NA NA NA NA NA NA
Lead 5 15 22.70 NA NA NA NA NA NA ND ND ND <3.0 <3.0 <3.0 <3.0 NA NA NA NA NA NA NA NA
Magnesium NLE NLE 62700 NA NA NA M NA NA 16000 16300 20600 0200 17800 18900 19800 NA NA NA NA NA NA NA NA
Manganese 50 NLE 331 NA NA NA NA NA NA 16.5 14.7 17.4 \ 27.6 112 79.3 NA NA NA NA NA NA NA NA
Mercury 2 2 0.26 NA NA NA NA NA NA ND ND ND NA\ <0.2 0.28 0.46 NA NA NA NA NA NA NA NA
Nickel 100 NLE 187 NA NA V.4 NA NA NA ND ND ND <10 & <10 <10 NA NA NA NA NA NA NA NA
Potassium NLE NLE 137000 NA NA AA NA NA NA 12900 12200 15700 13200 13 12000 12700 NA NA NA NA NA NA NA NA
Selenium 40 50 29.60 NA NA / NA NA NA NA 60.8 NR ND <10 <10 ‘\ <10 <10 NA NA NA NA NA NA NA NA
Silver 40 NLE ND NA X NA NA NA NA 2.04 ND ND <10 <10 0 <10 NA NA NA NA NA NA NA NA
Sodium 50000 NLE 21500 NA A NA NA NA NA 8060 8900 11100 42400 10200 646 89400 NA NA NA NA NA NA NA NA
Thallium 2 2 5.50 NA NA NA NA NA NA ND ND ND <2.0 <2.0 <2.0 <2.0 NA NA NA NA NA NA NA NA
Vanadium NLE NLE 108 NA NA NA NA NA ND ND ND <50 <50 <50 M NA NA NA NA NA NA NA NA
Zinc 2000 NLE 233 A NA NA NA NA NA 144 |[ER| ND ND <20 <20 71.8 35.8%] NA NA NA NA NA NA NA NA
Notes:
Shaded cells = concentrations exceed the NJDEP GWQS
*TICs - Tentatively identified compounds, cannot exceed 500 pg/L for total VOCs and
SVOCs. No individual compound can exceed 100 pg/L.
NJDEP = NJDEP Ground Water Quality Standards as per N.J.A.C. 7:9-6 (July 22, 2010)
USEPA MCL = U.S. Environmental Protection Agency Maximum Contaminant Level
(2012)
LF = Low-flow sampling method used to collect sample
<= Analyte does not exceed the detection limit shown
J = Estimated concentration exceeds the method detection limit (MDL) and is less than the
reporting limit (RL)
NA = Not analyzed
ND = Not detected
NLE = No limit established
ER = Estimated Result
b - Elevated sample detection limit due to difficult sample matrix
MCLs for bromodichlormethane and chloroform are for total trihalomethanes
Fort Monmouth, BRAC 05 Facility B-Tables-7 September 2016

Contract Number W912DY-09-D-0062, Task Order 0012




Final

Annual (Fourth Quarter) 2015 Groundwater Sampling Report Appendix B
Table 3
Historical Groundwater Analytical Results
Site FTMM-05 Closed Solid Waste Landfill
Annual (Fourth Quarter) 2015 Groundwater Sampling Report
Fort Monmouth, New Jersey
M5SMW16
Round No. Weston 1995 LF46 LF47 LF48 LF48 Dup LF49 LF49 Dup LF50 LF51 LF51 Dup LF52 LF52 Dup LF53 LF53 Dup LF54 LF54 Dup LF55 LF55 Dup LF56 LF56 Dup LF57 LF57 Dup
Date Collected NJDEP USEPA Background 3/30/2010 6/30/2010 9/27/2010 9/27/2010 1/4/2011 1/4/2011 | 2/23/2011 | 4/12/2011 [ 4/12/2011 | 4/15/2011) 4/15/2011| 4/22/2011 | 4/22/2011 [4/29/2011 | 4/29/2011 6/6/2011 6/6/2011 7/5/2011 | 7/5/2011 | 7/29/2011 7/29/2011
ANALYTE/Lab ID GWes ML (Main Post) | 10113 | 10298.1 | 10412.04 | 10412.03 | 1 100704| 1100703 | 1106505 | 11 ]4204| 1114203 | 1E+06 | 1E+06 | 1116505 | 1116503 | 1E+06 | 1E+06 | 1123704 | 1123703 | 1E+06 | 1E+06 | 1131505 | 1131503 |
Volatile Organic Compounds (ng/L)
Acetone 6000 NLE - ND ND ND ND <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <7.6 <7.6 153 15.8
Bromodichloromethane 1 80 - ND ND ND ND <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.23 <0.23 <0.23 <0.23
2-Butanone 300 NLE - ND ND ND ND <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <29 <29 <29 <2.9
Carbon disulfide 700 NLE - ND ND ND ND <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.18 <0.18 0.4 J 0.42 J
Chloroform 70 80 - ND ND ND ND <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.21 <0.21 2.9 2.9
1,3-Dichlorobenzene 600 NLE - ND ND ND ND <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.29 <0.29 <0.29 <0.29
1,1-Dichloroethene 1 7 - ND ND ND ND <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.28 <0.28 <0.28 <0.28
cis-1,2-Dichloroethene 70 70 - 10.26 10.27 1.71 1.84 4.64 437 33.47 8.45 9.11 4.13 3.57 16.63 15.21 8.57 8.94 5.17 4.97 2.1 2.1 22 23.2
trans -1,2-Dichloroethene 100 100 - ND ND ND ND <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.31 <0.31 <0.31 <0.31
Methylene chloride 3 5 - ND ND ND ND <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 1.2 <0.2 <0.2 <0.2
Tetrachloroethene 1 5 - 1.36 1.56 3.39 3.86 3.72 3.6 <0.14 0.86 0.88 1.57 <0.14 1.12 0.94 0.88 1.06 0.96 0.88 1.8 1.8 32 32
Toluene 600 1000 - ND ND ND ND <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.15 <0.15 <0.15 <0.15
Trichloroethene 1 5 - 1.84 1.13 0.73 0.81 0.45 0.41 J 0.97 0.88 0.94 044 |J] 042 |J 1.54 1.36 0.89 1.02 0.38 J 0.35 J] <0.21 <0.21 1.9 2.1
Vinyl chloride 1 2 - ND 1.15 ND ND <0.22 <0.22 1.65 034 |1J 036 |J| <0.22 <0.22 0.46 0.41 J| 028 [J] 027 []J 0.33 J 0.28 J| <0.27 <0.27 1.9 2
TICs* 500 NLE - ND ND ND ND 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Metals (ng/L)
Aluminum 200 NLE 121000 334 155 203 210 208 225 297 NA NA NA NA NA NA NA NA 398 788 NA NA NA NA
Antimony 6 6 20.70 6.25 |ER ND ND ND <6.0 <6.0 <6.0 NA NA NA NA NA NA NA NA <6.0 <6.0 NA NA NA NA
Arsenic 3 10 89.30 126 [ER| 451 [ER 4.68 ER 4.52 ER| <3.0 <3.0 <3.0 NA NA NA NA NA NA NA NA 6.8 6.5 NA NA NA NA
Barium 6000 2000 699.00 66.7 128 91.2 91.7 <200 <200 <200 NA NA NA NA NA NA NA NA <200 <200 NA NA NA NA
Beryllium 1 4 2.10 0.079 |ER| 0.124 |ER| 0.171 0213 [ER| <I1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA <1.0 <1.0 NA NA NA NA
Cadmium 4 5 9.50 0.667 |ER| 0.785 |ER ND ND <3.0 <3.0 <3.0 NA NA NA NA NA NA NA NA <3.0 <3.0 NA NA NA NA
Calcium NLE NLE 45400.00 11500 14600 8510 8610 <5000 <5000 7180 NA NA NA NA NA NA NA NA 6320 5660 NA NA NA NA
Chromium 70 100 191.00 ND ND ND ND <10 <10 <10 <0.01 [a] <0.01 Ja| NA NA NA NA NA NA <10 <10 <0.01 |a| <0.01 |a NA NA
Cobalt NLE NLE 18.30 0.746 2.24 0.84 0.742 <50 <50 <50 NA NA NA NA NA NA NA NA <50 <50 NA NA NA NA
Copper 1300 1300 65.60 ND 3.15 |ER 1.09 ER 1.05 ER[ <10 <10 <10 NA NA NA NA NA NA NA NA <10 <10 NA NA NA NA
Iron 300 NLE 431000 12700 15500 5640 5400 563 586 8110 17500 15200 8210 8740 10500 12400 8390 7740 9280 10400 5440 7110 74300 160000 |b
Lead 5 15 22.70 ND ND ND ND <3.0 <3.0 <3.0 NA NA NA NA NA NA NA NA <3.0 <3.0 NA NA NA NA
Magnesium NLE NLE 62700 4400 6260 3670 3710 <5000 <5000 <5000 NA NA NA NA NA NA NA NA <5000 <5000 NA NA NA NA
Manganese 50 NLE 331 574 87.8 65.2 65.4 354 35.8 333 106 107 132 134 349 33.1 73.6 70.6 45.3 43.2 273 27.9 79.8 108 b
Mercury 2 2 0.26 0.12 |ER ND ND ND NA NA <0.2 NA NA NA NA NA NA NA NA <0.2 <0.2 NA NA NA NA
Nickel 100 NLE 187 227 |[ER| 5.05 3.12 ER 3.07 ER| <10 <10 <10 NA NA NA NA NA NA NA NA <10 <10 NA NA NA NA
Potassium NLE NLE 137000 5510 5410 4350 4290 <10000 <10000 <10000 NA NA NA NA NA NA NA NA <10000 <10000 NA NA NA NA
Selenium 40 50 29.60 7.16 NR 1.56 ER ND <10 <10 <10 NA NA NA NA NA NA NA NA <10 <10 NA NA NA NA
Silver 40 NLE ND ND 2.81 1.05 ER| 0.606 <10 <10 <10 NA NA NA NA NA NA NA NA <10 <10 NA NA NA NA
Sodium 50000 NLE 21500 50600 93500 109000 109000 52600 52900 37400 NA NA NA NA NA NA NA NA 106000 101000 NA NA NA NA
Thallium 2 2 5.50 ND ND ND ND <2.0 <2.0 <2.0 NA NA NA NA NA NA NA NA <2.0 <2.0 NA NA NA NA
Vanadium NLE NLE 108 1.04 [ER ND ND ND <50 <50 <50 NA NA NA NA NA NA NA NA <50 <50 NA NA NA NA
Zinc 2000 NLE 233 199 |ER| 46.7 43.5 44.1 50.9 61 50.8 NA NA NA NA NA NA NA NA 56.9 56.7 NA NA NA NA
Notes:
Shaded cells = concentrations exceed the NJDEP GWQS
*TICs - Tentatively identified compounds, cannot exceed 500 pg/L for total VOCs and
SVOCs. No individual compound can exceed 100 pg/L.
NJDEP = NJDEP Ground Water Quality Standards as per N.J.A.C. 7:9-6 (July 22, 2010)
USEPA MCL = U.S. Environmental Protection Agency Maximum Contaminant Level
(2012)
LF = Low-flow sampling method used to collect sample
<= Analyte does not exceed the detection limit shown
J = Estimated concentration exceeds the method detection limit (MDL) and is less than the
reporting limit (RL)
NA = Not analyzed
ND = Not detected
NLE = No limit established
ER = Estimated Result
b - Elevated sample detection limit due to difficult sample matrix
MCLs for bromodichlormethane and chloroform are for total trihalomethanes
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Annual (Fourth Quarter) 2015 Groundwater Sampling Report Appendix B
Table 3
Historical Groundwater Analytical Results
Site FTMM-05 Closed Solid Waste Landfill
Annual (Fourth Quarter) 2015 Groundwater Sampling Report
Fort Monmouth, New Jersey
MS5SMW16 _ M5SMW18 MSMW19

Round No. Weston 1995 LF58 LF59 X 39 40 41 42 43 44 45 45 Dup LF46 LF47 LF48 LF49 LF50 LF51 LF52 38 39 40

Date Collected NJDEP USEPA Background 8/13/2011 | 8/19/2011] 3/11/200%,6/3/2008 | 8/25/2008 | 11/10/2008 | 2/26/2009 | 6/12/2009 | 9/18/2009 | 12/28/2009 | 12/28/2009 [ 3/31/2010 6/29/2010 9/26/2010 | 1/4/2011 | 2/23/2011 | 6/6/2011 | 8/13/2011] 3/11/2008 | 6/3/2008 | 8/25/20 1/10/2008
ANALYTE/Lab ID Gwes Met (Main Post) | 1134013 | 1134805 | 80077.10 | 80 0| 80306.10 | 80404.10 [ 90077.10 | 90235.10 | 90390.10 [ 90490.10 90490.03 10115 | 10294 | 10411.1 | 1100707 | 1 106504| 1123705 | 1134009 | 80077 | 80185 6.1 80404.11
Volatile Organic Compounds (ng/L) PP

Acetone 6000 NLE - 11.6 <7.6 ND ND N\ ND ND ND ND ND ND ND ND ND <0.32 <0.32 <0.32 <7.6 ND D ND ND
Bromodichloromethane 1 80 - <0.23 <0.23 ND ND ND N, ND ND ND ND ND ND ND ND ND <0.12 <0.12 <0.12 <0.23 " ND ND ND
2-Butanone 300 NLE - 7.4 <2.9 ND ND ND N ND ND ND ND ND ND ND ND <0.22 <0.22 <0.22 ND ND ND
Carbon disulfide 700 NLE - <0.18 <0.18 ND ND ND ND ‘\ ND ND ND ND ND ND ND ND <0.12 <0.12 <0.12 ND ND ND
Chloroform 70 80 - 1.7 0.86 ND ND ND ND \ ND ND ND ND ND ND ND <0.35 <0.35 <0.35 ND ND ND ND
1,3-Dichlorobenzene 600 NLE - <0.29 <0.29 ND ND ND ND ND ND ND ND ND ND ND ND <0.16 <0.16 ND ND ND ND
1,1-Dichloroethene 1 7 - <0.28 <0.28 ND ND ND ND ND ND ND ND ND ND ND <0.15 <0.15 . ND ND ND ND
cis-1,2-Dichloroethene 70 70 - 50 29.2 ND ND ND ND ND ND ND ND ND ND ND ND <0.12 <0.12¢” <0.12 <0.22 125 |J| 1.11 |J] 057 |1J 8.5
trans -1,2-Dichloroethene 100 100 - <0.31 <0.31 ND ND ND ND ND ND D ND ND ND ND ND <0.14 .14 <0.14 <0.31 ND ND ND ND
Methylene chloride 3 5 - 0.5 <0.2 ND ND ND ND ND ND N ND ND ND ND ND <0 <0.26 <0.26 <0.2 ND ND ND ND
Tetrachloroethene 1 5 - 32 3 ND ND ND ND ND ND ND ND ND ND ND ND 14 <0.14 <0.14 <0.32 0.58 |J] ND 0.75 |[J 2.01
Toluene 600 1000 - <0.15 <0.15 ND ND ND ND ND ND ND ND ND ND ND <0.12 <0.12 <0.12 <0.15 ND ND ND ND
Trichloroethene 1 5 - 3.2 2 ND ND ND ND ND ND ND ND ‘\ ND 0.28 J ND % <0.11 0.16 |J| <0.11 <0.21 134 |J| ND 033 [J 3.68
Vinyl chloride 1 2 - 7.1 3.9 ND ND ND ND ND ND ND ND \l ND ND o” ND <0.22 <0.22 <0.22 <0.27 ND ND ND ND
TICs* 500 NLE - 0 0 ND ND ND ND ND ND ND ND ND ND ND] ND 0 0 0 0 ND ND ND ND
Metals (ug/L) S~

Aluminum 200 NLE 121000 7510 NA NA NA NA NA NA NA NA NA NA 30. ND 44.2 <200 <200 <200 <200 NA NA NA NA
Antimony 6 6 20.70 <6.0 NA NA NA NA NA NA NA NA NA NA ND 9.81 [ER|[ <6.0 <6.0 <6.0 <6.0 NA NA NA NA
Arsenic 3 10 89.30 24.5 NA NA NA NA NA NA NA NA NA NA .77 _|ER : ER| 138 |ER| <3.0 <3.0 9.4 33 NA NA NA NA
Barium 6000 2000 699.00 242 NA NA NA NA NA NA NA NA NA N 131 112 259 <200 <200 416 229 NA NA NA NA
Beryllium 1 4 2.10 1.2 NA NA NA NA NA NA NA NA NA A ND ND D <1.0 <1.0 <1.0 <1.0 NA NA NA NA
Cadmium 4 5 9.50 <3.0 NA NA NA NA NA NA NA NA NA o NA 123 [ER|[ 1.07 [ER| 0. ER|[ <3.0 <3.0 <3.0 <3.0 NA NA NA NA
Calcium NLE NLE 45400.00 30300 NA NA NA NA NA NA NA NA l NA 27200 27200 23400 19500 27500 28300 34000 NA NA NA NA
Chromium 70 100 191.00 90.4 NA NA NA NA NA NA NA NA l, NA NA ND ND ND <10 <10 <10 NA NA NA NA
Cobalt NLE NLE 18.30 <50 NA NA NA NA NA NA NA l NA NA ND ND ND <50‘\<50 <50 <50 NA NA NA NA
Copper 1300 1300 65.60 <10 NA NA NA NA NA NA NA ‘,NA NA NA ND 485 |[ER[ ND <10 x <10 <10 NA NA NA NA
Iron 300 NLE 431000 49800 12700 NA NA NA NA NA NA NA NA 32400 21700 19100 4270 22800 76400 33200 NA NA NA NA
Lead 5 15 22.70 12.2 NA NA NA NA NA NA NA NA NA NA ND 299 |ER| ND <3.0 <3.0 <3.0 NA NA NA NA
Magnesium NLE NLE 62700 13700 NA NA NA NA NA N NA NA NA NA 4830 4770 4030 <5000 <5000 <5000, 5880 NA NA NA NA
Manganese 50 NLE 331 112 73.1 NA NA NA NA A NA NA NA NA 61.4 63.2 42.6 41.9 69.7 74.1 N NA NA NA NA
Mercury 2 2 0.26 <0.2 NA NA NA NA N NA NA NA NA NA ND ND ND NA <0.2 <0.2 <0.mNA NA NA NA
Nickel 100 NLE 187 39.7 NA NA NA NA NA NA NA NA NA ND 0.446 |ER 1.1 ER| <10 <10 <10 <10 NA NA NA
Potassium NLE NLE 137000 11800 NA NA NA NA l' NA NA NA NA NA NA 9040 8550 9820 <10000 | <10000 <10000 | <10000 NA NA NA NA
Selenium 40 50 29.60 14.4 NA NA NA M NA NA NA NA NA NA 21.9 NR ND <10 <10 <10 <10 NA NA NA
Silver 40 NLE ND <10 NA NA NA ,NA NA NA NA NA NA NA ND 435 |ER| 2.09 <10 <10 <10 <10 NA NA . NA NA
Sodium 50000 NLE 21500 615000 NA NA M NA NA NA NA NA NA NA 9240 8930 19700 16700 10600 10700 17000 NA NA \ NA
Thallium 2 2 5.50 <2.0 NA NA NA NA NA NA NA NA NA NA ND ND ND <2.0 <2.0 <2.0 <2.0 NA NA NA NA
Vanadium NLE NLE 108 <50 NA % NA NA NA NA NA NA NA NA 1.17 [ER[ ND ND <50 <50 <50 <50 NA NA NA A
Zinc 2000 NLE 233 144 NA A NA NA NA NA NA NA NA NA 4.9 ER| 332 |ER| 5.55 <20 <20 <20 <20 NA NA NA N
Notes:

Shaded cells = concentrations exceed the NJDEP GWQS

*TICs - Tentatively identified compounds, cannot exceed 500 pg/L for total VOCs and

SVOCs. No individual compound can exceed 100 pg/L.
NJDEP = NJDEP Ground Water Quality Standards as per N.J.A.C. 7:9-6 (July 22, 2010)

USEPA MCL = U.S. Environmental Protection Agency Maximum Contaminant Level

(2012)

LF = Low-flow sampling method used to collect sample

<= Analyte does not exceed the detection limit shown

J = Estimated concentration exceeds the method detection limit (MDL) and is less than the

reporting limit (RL)
NA = Not analyzed
ND = Not detected
NLE = No limit established

ER = Estimated Result

b - Elevated sample detection limit due to difficult sample matrix

MCLs for bromodichlormethane and chloroform are for total trihalomethanes
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Table 4
Groundwater Analytical Results - 2013, 2014 and 2015
Site FTMM-05 Closed Solid Waste Landfill
Annual (Fourth Quarter) 2015 Groundwater Sampling Report
Fort Monmouth, New Jersey

Loc ID M5MW13 M5MW 14 M5MW16
Sample ID 2@52 U SZF?I} i '](346 o, [LFTMM-5-GW-MSMW13-12.87 | FTMM-5-GW-MSMW13.7.87 | FTMM-5-GW-MSMW14-13.65 | FTMM-5-GW-MSMW14-18.63 | FTMM-5-GW-MSMW14-863 | FTMM-5-GW-MSMW16-14.57 | FTMM-5-GW-MSMW16-88 | FTMM-5-GW-MSMW16-145 | FTMM-5-GW-MSMW16-14.57 | FTMM-5-GW-MSMW16-14.57
Sample Date 8/27/2013 8/27/2013 8/27/2013 8/27/2013 8/27/2013 8/27/2013 8/27/2013 8/28/2013 12/18/2014 12/14/2015
QA/QC SA SA SA SA SA SA SA SA SA SA
Sample Method PDB PDB PDB PDB PDB PDB PDB LEPS PDB PDB
Volatile Organic Compounds (ng/l)
1,1,1,2-Tetrachloroethane 1 NLE <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,1-Trichloroethane 30 200 \ <1 <1 J \ <1 <1 S 4 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane 1 NLE ‘ <1 <1 ’ \ <1 <1 <1 l <1 <1 <1 <1 <1
1,1,2-Trichloroethane 3 5 \ <1 <) \ <1 <1 <1 4 <1 <1 <1 <1 <1
1,1-Dichloroethane 50 NLE \ <1 <y \ <1 <1 5 4 <1 <1 <1 <1 <1
1,1-Dichloroethene 1 7 \ <1 ¥ \ <1 <1 4 <1 <1 <1 <1 <1
1,1-Dichloropropene 100 NLE \ <1 [ il \ <1 <1 r <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene 100 NLE \ <1 I 3 \ <1 <1 y 3 <1 <1 <1 <1 <1
1,2,3-Trichloropropane 0.03 NLE \ <1 | & \ <1 <1 y & <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene 9 70 \ <1 | B \ <1 <1 J <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene 100 NLE \ <1 ) <1 \ U <1 y AT <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane 0.02 0.2 \ <1 J <1 N\ <! <1 7 <1 <1 <1 <1 <1 <1
1,2-Dibromoethane 0.03 0.05 \ <1 J < \ <! <1 y 4 <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene 600 600 \ <1 Jy < N\ <1 <1 y A <1 <1 <1 <1 <1 <1
1,2-Dichloroethane 2 5 \ WS J RS N <1 y A <1 <1 <1 <1 <1 <1
1,2-Dichloropropane 1 5 ‘ <1 ' <1 \] <1 I <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene 100 NLE N\ < J | <1 <\ <1 y 4 <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene 600 NLE \ < J | <1 <\ <1 y 4 <1 <1 <1 <1 <1 <1
1,3-Dichloropropane 100 NLE ‘ <1 ' <1 <1 \ <1 I <1 <1 <1 <1 <1 <1
1,4-Dichlorobenzene 75 75 <! J | <1 <1\ <1 y 4 <1 <1 <1 <1 <1 <1
2,2-Dichloropropane 100 NLE \ J | <1 <1\ <1 y 4 <1 <1 <1 <1 <1 <1
2-Chlorotoluene 100 NLE \ ¥ J | <1 <1 <1 y 4 <1 <1 <1 <1 <1 <1
Acetone 6,000 NLE NS J J 157 220 2 2.8 J 22 23J 15J 331 4.6 B
Benzene 1 5 <\ J | <1 <1 \ <1 / <1 <1 <1 <1 <1 <1
Bromobenzene 100 NLE <\ J | <1 <1 \ Y 4 <1 <1 <1 <1 <1 <1
Bromochloromethane 100 NLE <1\ J | <1 <1 \ <1 4 <1 <1 <1 <1 <1 <1
Bromodichloromethane 1 80 <1 ‘ l <1 <1 \ <1 I <1 <1 <1 <1 <1 <1
Bromoform 4 80 <1t N | /4 <1 <1 \ <y <1 <1 <1 <1 <1 <1
Carbon tetrachloride 1 5 <1 ‘ l <1 <1 \ <l <1 <1 <1 <1 <1 <1
Chlorobenzene 50 100 <1 \/ <1 <1 \ y 4 <1 <1 <1 <1 <1 <1
Chlorodibromomethane 1 80 <1 <1 <1 \ I< 1 <1 <1 <1 <1 <1 <1
Chloroethane 5 NLE <1 <1 <1 N\ /7< <1 0.54 J 0.37J 0.5J <1 <1
Chloroform 70 80 <1 <1 <1 N/ <1 <1 <1 <1 <1 <1 <1
Cis-1,2-Dichloroethene 70 70 <1 ' <1 <1 <1 <1 8 6 8.7 1.6 J 1.1J
Cis-1,3-Dichloropropene 1 NLE <t J1\ <1 <1 x <1 <1 <1 <1 <1 <1 <1
Cymene 100 NLE <t J 1\ <1 <1 7 \ <1 <1 <1 <1 <1 <1 <1
Dichlorodifluoromethane 1,000 NLE <1 ) \ <1 <1 7 \<l <1 <1 <1 <1 <1 <1
Ethyl benzene 700 700 <1 ’ ‘ <1 <1 I \< 1 <1 <1 <1 <1 <1 <1
Hexachlorobutadiene 1 NLE < 1’ ‘ <1 <1 I \1 <1 <1 <1 <1 <1 <1
Isopropylbenzene 700 NLE <)y \ <1 <1 y 4 < <1 <1 <1 <1 <1 <1
Meta/Para Xylene 1,000 NLE F \ <2 <2 y A <x <2 <2 <2 <2 <2 <2
Methyl bromide 10 NLE [ [ \ <1 <1 y 4 <1\ <1 <1 <1 <1 <1 <1
Methyl butyl ketone 300 NLE ks \ <5 <5 y 4 <5 \ <5 <5 <5 <5 <5 <5
Methyl chloride 100 NLE J<1 \ <1 <1 y A <1\ <1 <1 <1 <1 <1 <1
Methyl ethyl ketone 300 NLE )< \ <1 <1 y 4 <1 <1 <1 <1 <1 <1 <1
Methyl isobutyl ketone 100 NLE ) < \ <1 <1 <1 <1 <1 <1 <1 <1 <1
Methyl Tertbutyl Ether 70 NLE )y <1 \ <1 <1 <1 \ <1 <1 <1 <1 <1 <1
Methylene chloride 3 5 y < \ <1 Y J <1 \ <1 <1 <1 <1 <1 <1
Naphthalene 300 NLE J < | WS <1 4 <1 \ <1 <1 <1 <1 <1 <1
n-Butylbenzene 100 NLE J <1 | WS <1 4 <1 \ <1 <1 <1 <1 <1 <1
Ortho Xylene 1,000 NLE J <1 N\ < <14 <1 \ <1 <1 <1 <1 <1 <1
p-Chlorotoluene 100 NLE J | <1 \ < A <1 \ <1 <1 <1 <1 <1 <1
Propylbenzene 100 NLE | <1 \ <! F <1 \ <1 <1 <1 <1 <1 <1
sec-Butylbenzene 100 NLE J | <1 \ B y 3 <1 \ <1 <1 <1 <1 <1 <1
Styrene 100 100 J | <1 1 y & <1 \ <1 <1 <1 <1 <1 <1
Tert Butyl Alcohol 100 NLE J | NA \ 4 NA NA N\ NA NA NA NA <20 UJ <20
tert-Butylbenzene 100 NLE J | <1 Al J < <1 A\ <1 <1 <1 <1 <1
Tetrachloroethene 1 5 J <1 <\ y AR <1 N\ <! 03J 0.67 J 0.86 J 173 234
Toluene 600 1,000 J <1 <N y A <1 <1 N\ <1 <1 <1 <1 <1 <1
Total TIC, Volatile 500 NLE J ND NDY y 4 ND ND D ND ND ND ND ND
Total Xylenes 1,000 10,000 J <3 <3\ y 4 <3 <3 \3 <3 <3 <3 <3 <3
Trans-1,2-Dichloroethene 100 100 J <1 <1 \ y 4 <1 <1 RY <1 <1 <1 <1 <1
Trans-1,3-Dichloropropene 1 NLE l <1 <1 ‘ I <1 <1 < 1\ <1 <1 <1 <1 <1
Trichloroethene 1 5 J <1 <1\ y 4 <1 <1 <1\ 045 J 043 J 047 J <1 025
Trichlorofluoromethane 2,000 NLE ’ <1 <1 \ I <1 <1 <1 \ <1 <1 <1 <1 <1
Vinyl chloride 1 2 [ <1 <1 [ 4 <1 <1 <1\ 2.2 1.2 J 2.6 J <1 <1
\d
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