DEPARTMENT OF THE ARMY

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

January 11, 2017

Ms. Linda Range

New Jersey Department of Environmental Protection
Case Manager

Bureau of Southern Field Operations

401 East State Street, 5 Floor

PO Box 407

Trenton, NJ 08625

Re: Summary Remedial Investigation Addendum Report for FTMM-56 Petroleum
Release, Building 80, Fort Monmouth, NJ
PI G000000032

Attachments:

Previous FTMM-56 Correspondence (see list below)

Figures (Site Layout and 2015 Concentrations in Groundwater)

Previous Reports (see list below)

Concentrations of Pesticides and Metals in Groundwater at FTMM-56 Compared to
NIJDEP GWQS

oWy

Previous Correspondence (provided in Attachment A):

1. NIDEP letter to the Army dated August 29, 2000, re: UST Closure Approval/NFA,
Fort Monmouth Main Post, Monmouth County

2. NJIDEP email to the Army dated November 12, 2004, re: Groundwater Analyses
Reduction and Army letter to NJDEP dated November 10, 2004, re: Reduction of
Groundwater Sampling Analyses-Main Post & Charles Woods Restoration Sites
throughout Fort Monmouth, New Jersey

3. NIDEP letter to the Army dated April 29, 2008, re: Remedial Investigation Report
and CEA Information, Site 80/166 — Main Post, Fort Monmouth, NJ

4. NIDEP letter to the Army dated July 3, 2014, re: Final Baseline Groundwater
Sampling Report (August 2013), Remedial Investigation/Feasibility Study/Decision
Documents, Fort Monmouth, Oceanport, Monmouth County, PI GO00000032

5. NJIDEP letter to the Army dated February 5, 2015, re: November 26, 2014 Response
to Comments on the Final Baseline Ground Water Sampling Report (August 2013),
Fort Monmouth, Monmouth County, PI# G000000032, Activity Number RPC000001

6. NIDEP letter to the Army dated November 14, 2016, re: Annual (Fourth Quarter)
2015 Groundwater Sampling Report dated September 2016, Fort Monmouth,
Oceanport, Monmouth County, PI G000000032

Previous Reports (provided in Attachment C):
1. Parts of Final Remedial Investigation Report, Site 80/166 - Main Post, U.S. Army
Garrison Fort Monmouth, Fort Monmouth, New Jersey. Versar, January 4, 2005.
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Dear Ms. Range:

The U.S. Army Fort Monmouth (FTMM) has reviewed and summarized relevant information
concerning environmental investigations for the Installation Restoration Program (IRP) Site
FTMM-56 (Petroleum Release, Building 80). Correspondence 1 (Attachment A) from the New
Jersey Department of Environmental Protection (NJDEP) documents the regulatory approval of
No Further Action (NFA) for the two underground storage tanks (USTs) associated with FTMM-
56. Correspondence 3 (Attachment A) confirms that NFA was approved for FTMM-56 soils,
and in Correspondence 6 (Attachment A), the NJDEP states that NFA was necessary for FTMM-
56 groundwater.

This Summary Remedial Investigation Addendum Report (RIAR) augments previous
investigation reports and provides an overview of information for this site including
documentation of NJDEP’s previous NFA approval for various aspects of FTMM-56 (UST 80,
UST 166, soil, and groundwater). The FTMM team requests NJDEP’s review and approval of a
NFA determination and concurrence that all identified environmental issues have been
adequately addressed for FTMM-56.

1.0 SITE DESCRIPTION

The layout of FTMM-56 is presented on Figure 1 in Attachment B. IRP Site FTMM-56 is
generally considered to be the former fuel oil tanks UST 166 and UST 80, and the associated
groundwater monitoring wells (166MWO01, 80MWO01, 80MW02, 80MWO03, 80MWO04, and
80MWO05). FTMM-56 is in the eastern portion of the Main Post (MP) approximately 500 feet
northwest of Oceanport Creek. The site is located north of Riverside Avenue and south of
Building 166, and was also known as Site 80/166 because of the association with the former fuel
o0il USTs for Building T-80 (which has been demolished) and existing Building 166.

Two FTMM-56 USTs were removed in 1994 during an FTMM program to upgrade heating oil
tanks with natural gas. Due to the possibility of contaminated soil near the shallow water table,
two monitoring wells (166MWO01 and 80MWO1) were initially installed in 1994. Four additional
monitoring wells were then installed in 2000 to evaluate impacts to groundwater in the vicinity
of FTMM-56. The site is currently used as a maintenance yard. The FTMM Reuse and
Redevelopment Plan indicates that the anticipated future land use at FTMM-56 is open space
(EDAW, Inc. 2008).

Additional information concerning the FTMM-56 background and environmental setting is
provided in a previous Remedial Investigation (RI) Report prepared for Site 80/166 (Versar,
2005, provided in Attachment C).

2.0 UNDERGROUND STORAGE TANKS

Following are the USTs that were previously removed from the FTMM-56 area in 1994 (and are
shown in Attachment B):

e UST 80: 1,000-gallon, steel, No. 2 fuel oil tank (NJDEP Registration No. 90010-06,
Discharge Investigation and Corrective Action Report [DICAR] 94-06-16-1127-25).

o UST 166: 4,000-gallon, fiberglass, No. 2 fuel oil tank (NJDEP Registration No. 90010-
17, DICAR 94-06-16-1545-09).
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The two FTMM-56 USTs were removed in 1994 during an FTMM program to upgrade heating
oil tanks with natural gas. One tank (UST 80) located near former Building T-80 had two holes
in the ends of the tank noted during closure. The other tank (UST 166) located near Building 166
did not have any visible holes. However, stained soils were observed at both UST excavation
locations and potentially contaminated soil was removed from both UST sites. Confirmation soil
samples were collected at both UST locations during tank closure. The tanks were approved for
NFA by NJDEP in a letter dated August 29, 2000 (Correspondence 1 of Attachment A) based
on the submittal of two UST closure reports (ATC Associates, 1998 and 2000; presented in
Appendices A and B of Versar, 2005 in Attachment C). FTMM-56 soils were approved for
NFA by NIDEP in a letter dated April 29, 2008 (Correspondence 3 Attachment A) based on the
submittal of a Remedial Investigation Report (Versar, 2005).

3.0 GEOLOGY AND HYDROGEOLOGY

The geology encountered from 0 to 13 feet below ground surface (bgs) at FTMM-56 during the
previous RI (Versar, 2005) consists of fine sand, silt, and clay with a few thin layers of rounded
quartz gravel. Fill material may also be locally present at FTMM-56 due to the construction of
buildings, underground utilities, and paved areas.

The depth to groundwater at the MP typically ranges from 2 to 9 feet bgs. Groundwater is
comparatively shallower at FTMM-56, where the groundwater depth ranged from 0.5 to 4 feet
bgs (Versar, 2005 in Attachment C). Although the hydraulic gradient is generally flat, the
inferred shallow groundwater flow direction is predominately to the southeast towards Oceanport
Creek (see Figure 1 in Attachment B).

4.0 GROUNDWATER QUALITY
4.1 HISTORICAL GROUNDWATER MONITORING RESULTS

Following removal of the fuel oil tanks, two groundwater monitoring wells (166MWO1 and
80MWO01) were installed and two rounds of sampling for volatile organic compounds (VOCs)
and semi-volatile organic compounds (SVOCs) were performed in 1995. Well 166MWO01 did not
have any detections exceeding the NJDEP GWQS. Benzene was the only analyte detected in
well 80MWO1 at concentrations exceeding the NJDEP GWQS. In July 2000 four additional
groundwater monitoring wells (80MWO02, 80MWO03, 80MW04, and 80MWO05) were installed
(Versar, 2005).

From April 1997 through January 2001, 19 rounds of groundwater samples were collected from
FTMM-56 monitoring wells (17 quarterly rounds conducted at 80MWO01 and 166MWO01; four
quarterly rounds at 30MWO02, 80MWO03, 80MWO04, and 80MWO0S5; and two additional rounds of
low-flow samples conducted at all wells). Wells were sampled for VOCs, SVOCs, pesticides,
polychlorinated biphenyls (PCBs), and metals. Benzene was detected above the NJDEP GWQS
in one monitoring well (80MWO01) four times from April 1997 through May 1999, but was not
detected from May 2000 through January 2001; therefore, benzene was not identified as a
contaminant of concern (COC) (Versar, 2005). No other VOCs or SVOCs exceeded their GWQS
from April 1997 through January 2001. However, the pesticides alpha-chlordane and gamma-
chlordane and the metals arsenic and lead were identified as COCs based on exceedances of
NIDEP GWQS (Versar, 2005). a-Chlordane was detected above the NJDEP GWQS in
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monitoring well 80MWO02 during two of five quarterly sampling rounds and in monitoring well
166MWO01 during one low-flow sampling round. g-Chlordane was detected above the NJDEP
GWQS in well 80MWO02 in two of five samples collected (including one during a low-flow
sampling round). Arsenic was detected above the NJDEP GWQS in monitoring well S0MWO1 in
14 of the 17 quarterly sampling rounds and both of the low-flow sampling rounds. Lead was
detected above the NJDEP GWQS in monitoring wells 80MWO01, 80MW04, 80MWO05, and
166MWO01 in multiple sampling rounds, including low-flow sampling.

From November 2004 to August 2011, the six wells were sampled quarterly for pesticides and
metals only, since the NJDEP agreed via an e-mail dated November 12, 2004 (see
Correspondence 2 of Attachment A) to reduce the sampling program and discontinue the
analysis of VOCs and SVOCs at FTMM-56 based on the previous sampling results.

Historical quarterly sampling results from March 2011 and August 2011 have been compiled
together with more recent (2013 and 2015; discussed below) groundwater monitoring results in
Attachment D to represent recent groundwater conditions. In 2011 the metals antimony,
arsenic, beryllium, cadmium, chromium, and lead were detected at concentrations greater than
their respective NJIDEP GWQS (Parsons, 2014). With the exception of lead, these metals are
considered background concentrations and not related to releases from the former fuel oil tanks.
The pesticides chlordane, alpha-chlordane, and gamma-chlordane were detected in one well
(80MWO02) above the NJDEP GWQS in 2011.

4.2 2013 BASELINE GROUNDWATER MONITORING RESULTS

Following the temporary suspension of groundwater sampling in late 2011, groundwater
monitoring at FTMM-56 resumed in August 2013 to re-establish baseline groundwater
conditions for constituents of potential concern. Groundwater samples were collected from the
six FTMM-56 monitoring wells during the August 2013 baseline sampling event and analyzed
for lead only. Lead was not detected above the NJDEP GWQS of 5 pug/L in the groundwater
samples (Attachment D).

Based on the recommendations in the Final August 2013 Baseline Groundwater Sampling Report
(Parsons, 2014), which were approved by NIDEP (see Correspondence 5 of Attachment A),
four of the six monitoring wells (166MWO01, 80MWO01, 80MWO03 and 80MWO04) were removed
from further long-term monitoring. NJDEP requested one additional round of groundwater
monitoring at 80MWO02 for pesticides, and at 8OMWOS5 for arsenic, cadmium, and lead (see
Correspondence 4 of Attachment A). These samples were inadvertently not collected in 2014;
therefore the additional round of sampling took place in 2015.

43 2015 GROUNDWATER MONITORING RESULTS

As agreed with the NJDEP, wells 80MWO02 (pesticides) and 80MWOS5 (arsenic, cadmium, and
lead) were sampled during the 2015 groundwater sampling event to determine if the long term
monitoring of the groundwater at FTMM-56 could be discontinued. The most current (2015)
exceedance of a NJDEP GWQS is shown on Figure 2 in Attachment B. Arsenic was the only
analyte detected above the NJDEP GWQS in groundwater at FTMM-56 in 2015. Arsenic was
detected in November 2015 at an estimated concentration of 3.7 J pg/L at 80MWOS5, which is
slightly above the NJDEP GWQS of 3 pg/L. Background arsenic concentrations in excess of the
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GWQS have been noted in groundwater at the MP (e.g., FTMM, 2011), and in glauconitic soils
present within the New Jersey Coastal Plain physiographic province (Dooley, 2001; United
States Geological Survey, 1984); therefore the arsenic in 80OMWOS5 groundwater is likely due to
naturally occurring background conditions since arsenic is not expected to be associated with the
former fuel oil USTs. For example arsenic concentrations ranging up to 8.77 ug/L were detected
in shallow groundwater at the MP that is associated with glauconitic soils (FTMM, 2011). Lead
and cadmium were not detected above their respective NIDEP GWQS in the November 2015
sample collected from monitoring well 80MWO05.

Pesticides were detected below their respective NIDEP GWQS in the November 2015 sample
collected from monitoring well S0MWO02,

The Annual (Fourth Quarter) 2015 Groundwater Sampling Report (Parsons, 2016), submitted to
the NJDEP in September 2016, recommended discontinuation of groundwater sampling at
FTMM-56. Based on the recommendations from this report, NJDEP agreed that the single
exceedance of the GWQS for arsenic was representative of background conditions, and approved
NFA for groundwater in a letter dated November 14, 2016 (Correspondence 6 of Attachment
A).

5.0 SUMMARY

The 2015 groundwater monitoring results continue to demonstrate that lead, cadmium, and
pesticide concentrations are below their respective NJDEP GWQS. Although arsenic (at 3.7
ug/L) was detected slightly above the NJDEP GWQS of 3 pg/L at 80OMWAOS, it is attributed to
naturally occurring background conditions due to glauconitic soils present at FTMM, and not to
the former fuel oil USTs. Correspondence 1 (Attachment A) from the NJDEP documents the
regulatory approval of NFA for the two USTs associated with FTMM-56. Correspondence 3
(Attachment A) confirms that NFA was approved for FTMM-56 soils, and in Correspondence 6
(Attachment A), the NIDEP states that NFA was necessary for FTMM-56 groundwater.
Therefore, the FTMM team requests NJDEP’s concurrence that a comprehensive NFA
determination for all affected media is warranted for FTMM-56.

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.colvinl§.civ@mail.mil.

Sincerely,

William R. Colvin, PMP, CHMM, PG
BRAC Environmental Coordinator
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GG Linda Range (3 hard copies)
Delight Balducci, HQDA ACSIM (CD)
Joseph Pearson, Calibre (CD)
James Moore, USACE (CD)
James Kelly, USACE (CD)
Cris Grill, Parsons (CD)
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New Jersey Department of Environmental Protection
Site Remediation Program

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

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

Document: “Summary Remedial Investigation Addendum Report for FTMM-56 Petroleum Release, Building
80’7

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: _BRAC Environmental Coordinator

Phone Number:  (732) 380-7064 - Ext Fax: B
Mailing Address: P.O. Box 148

City/Town:  Oceanport State: NJ Zip Code; 07757

Email Address:  william.r.colvin18.civ@mail.mil

This certification shall be signed by the person responsible for conducting the remediation who is submitting this notification
in accordance with Administrative Requirements for the Remediation of Contaminated Sites rule at N.J.A.C. 7:26C-1.5(a).

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

Signature: 5(/4 L/Zém J é] Cg ég/l . Date: | 11 January 2017

Name/Title:  William R. Colvin / BRAC Environmental
Coordinator




ATTACHMENT A
Previous FTMM-56 Correspondence

NJDEP letter to the Army dated August 29, 2000, re: UST Closure Approval/NFA, Fort

Monmouth Main Post, Monmouth County

NJDEP email to the Army dated November 12, 2004, re: Groundwater Analyses

Reduction and Army letter to NJDEP dated November 10, 2004, re: Reduction of

Groundwater Sampling Analyses-Main Post & Charles Woods Restoration Sites

throughout Fort Monmouth, New Jersey

. NJDEP letter to the Army dated April 29, 2008, re: Remedial Investigation Report and
CEA Information, Site 80/166 — Main Post, Fort Monmouth, NJ

NJDEP letter to the Army dated July 3, 2014, re: Final Baseline Groundwater Sampling

Report (August 2013), Remedial Investigation/Feasibility Study/Decision Documents,

Fort Monmouth, Oceanport, Monmouth County, PI GO00000032

. NJDEP letter to the Army dated February 5, 2015, re: November 26, 2014 Response to
Comments on the Final Baseline Ground Water Sampling Report (August 2013), Fort

Monmouth, Monmouth County, PI# G000000032, Activity Number RPC000001

. NJDEP letter to the Army dated November 14, 2016, re: Annual (Fourth Quarter) 2015
Groundwater Sampling Report dated September 2016, Fort Monmouth, Oceanport,

Monmouth County, PI GO00000032



SBtate of <,N efo Jermey

Christine Todd Whitman Department of Environmental Protection Robert C. Shinn, Jr.
Governor Commissioner
Mr. Dinkerrai Desai AUG ? 5
DEPARTMENT OF THE ARMY g

HEADQUARTERS, U.S. ARMY COMMUNICATIONS- ELECTRONIC COMMAND
FORT MONMOUTH, Nj 07703-5000

Re: UST Closure Approval/NFA
Fort Monmouth Main Post
Monmouth County

Dear Mr. Desai:
The NJDEP is in receipt of seventeen (17) UST closure reportsv dated June 1, 2000. The Army has requested

to receive No Further Action approval letters for each of these reports. This letter approves the NFA requests
for the following 17 UST located on the Main Post of the Fort Monmouth site:

N)DEP Reg. # Bldg. # NJDEP Req. # Bldg. #
0090010—06 80 0081533—226 707
0090010—17 . 166 0081533—119 - 1745
0081533—5 207A 0081533—160 1076
0081533—211 207B 0081533—161 1076
0081533—57 . 282 0081533—168 1108
0081533—64 290 00192486—1 2000
0081533—68 - 1295 0081515—62 2700.4
0081533—108 . . [689A 00192486—30 3050
0081533—109 . 689B '

The NJDEP has determined that the Army has performed the remedial actions in a manner consistent or in
excess of the regulatory requirements, specifically the Technical Requirements For Site Remediation (N J.A.C.
7:26E et seq.). Soils with contamination in excess of the NJDEP residential cleanup criteria have been
excavated and the Army has taken great care to prowde documentation which assures us that all sources of
contamination have been remediated.

The NJDEP has ane comment in that we request that future reports provide ground water flow direction
indications on the well location maps.

If you should have any questions or comments, please do not hesitate to contact me at (609) 633-7232 or via
E-mail.

lan R. Curtis, Case Manager
Bureau of Case Management
ICURTIS@DEP.STATE.NJ.US

New Jersey is an Equal Opportunity Employer
Recycled Paper




Guenther, Douglas C MONMOUTH USAG

From: Greqg Zalaskus [Greg.Zalaskus@dep. state.nj.us]

Sent: Friday, November 12, 2004 2:03 M

To: Douglas. Guenther@maill.monmouth army. mil

Cc: John Prendergast, Ken Petrone; Joseph.Fallon@mail1.monmouth.army.mil
Subject: Re: GROUNDWATER ANALYSES REDUCTION

Doug: The Departimsnt has completed a review of your November 10, (04 letter request to
reduce the groundwater sampling analysis for the seven site listed in the November 10, 04
letter. The Department hereby approves your request as submitted., Additionally, the
updated "Restoration Pregram Site Report Status Table"” you e-mailed is most appreciated.
If you have any guestions please contact me.

Sincerely, greg

Gregory dalaskus, (Caszse Manager

HJIDEP/DRMR/BCM

Greg.Zalaskus@dep.state.nj.us

609~984~2065 (direct)

609=633~1439 (fax)

60%-633-1455 (main)

»»> "Guenther, Douglas C MONMOUTH USAG"
<Douglas.Guenther@maill .monmouth. army.mil> 11/10/04 0L1:28PM >>> Greg,

As discussed, attached ls the letter identifying analyses reduction at restoration sites
and a summary of submitted site reports pending NJDEP review. A hard copy is on the way,
Any questions let me know.

Sincerely,

Douglas C. Guenther

Environmental Protection Specialist

U. 8. Army, Dirsctozate of Public Works

Attn: SELFM-PW~-EV, Bldg. 173

Fort Monmouth, NJ 07703

FPhone: 7T32-532-0986; Fax: 732-b32-8263; DSN: 932-0986

E=mail: Douglas.Guenther@Maill.Monmouth.Army.mil



DEPARTMENT OF THE ARMY
HEADQUARTERS, U.5. ARMY GARRISON FORT MONMOUTH
FORT MONMOQUTH, NEW JERSEY 07703-5101

REPLY TO
ATTENTION OF

Directorate of Public Works November 10, 2004

ATTN: Mr. Greg Zalaskus

State of New Jersey

Department of Environmental Protection
Division of Responsible Party Site Remediation
Bureau of Case Management

401 East State Street, 5™ Fl., West Wing

PO Box 028

Trenton, New Jersey 08625-0028

RE: REDUCTION OF GROUNDWATER SAMPLING ANALYSES-
MAIN POST&CHARLES WOODS
Restoration Sites throughout Fort Monmouth, New Jersey

Dear Mr. Zalaskus:

As discussed during our telephone conversation on November 9, 2004, this letter
summarizes groundwater sampling revisions at seven active restoration sites on Fort Monmouth
property. The Directorate of Public Works (DPW) and TECOM-Vinnell Services (TVS)
personnel currently conduct quarterly groundwater monitoring at each of these sites.

The DPW has submitted Remedial Investigation Reports (RIRs), prepared by VERSAR,
Inc., requesting no further action (NFA) at four sites including Landfill M-12 (FTMM-12),
Landfill M-18/290/296 (FTMM-18/55/54), Landfill M-3 (FTMM-03), and Site 108 (FTMM-57).
Two RIRs requesting NFA are pending submittal including Site 80/166 (FTMM-56) and Landfill
CW3A (FTMM-25), and one Remedial Action Report for Site 886 (FTMM-66) recommending
natural attenuation is also pending submittal.

Initial groundwater sampling at each site consisted of a comprehensive analytical
program including volatile organic compounds (VOCs); semi-volatile organic compounds
(SVOCs); pesticides/polychlorinated biphenyls (PCBs); and TAL metals. Analytical results were
then examined to establish potential contaminants of concern (CQCs). Each site report presents
the identified potential CQCs based on the comparison of groundwater analytical results to the
higher of the Practical Quantitation Limits (PQLs) and the NJDEP Groundwater Quality Criteria
(GWQC) for Class II-A aquifers (NJAC 7:9-6, Table 1). Further evaluation of the potential
COCs was then performed to assess contaminant occurrence/magnitude, transport (modeling),
and risk to receptors, the environment and human health to determine if remedial action was
warranted.

Based on report conclusions, Fort Monmouth DPW proposes the following revisions to
the current groundwater sampling program at thesc sites to maintain a compliant and cost
effective program. As discussed, proposed changes will be implemented immediately unless
otherwise directed by the NJDEP.



The following table summarizes the revised sampling program at these sites:

Submitted No Further Action Requests

Site Was Analyzed: Rewseud Potential Contaminants of
Analysis: Concern
) Quarterly for VOCs, 3 )
Landfill M-12 SVOCs, pesticides/PCBs, Quarterly for TAL Arsenic and lead
(FTMM-12) M Metals.
etals
Landfill Quarterly for VOCs, Quarterly for } . .
M-18/290/296 SVOCs, pesticides/PCBs, | VOCs and TAL Be""";:;m.r Se"‘c’;‘?d”&‘“’m
(FTMM-18/55/54) | Metals Metals. chromium and lea
Quarterly for VOCs,
Landfill M-3 - Quarterly for
SVOCs, pesticides/PCBs, - Chlorobenzene
(FTMM-03) Motale VOCs.
, Quarterly for VOCs,
Site 108 s Quarterly for TAL ,
" SVOCs, pesticides/PCBs, - Arsertic
(FTMM-57) Metals Metals.
No Further Action Requests - Submittal Pending
, Quarterly for VOCs, Quarterly for ) -
S;E?ﬁ%‘ 22) SYOCs, pesticides/PCBs, | Pesticides and a-chlordane, g‘ﬂ"’%‘ja“&
( =56 Metals TAL Metals. arsenic and lea
Quarterly for VOCs,
Landfill CW3A ¥ . Quarterly for TAL .
SVQCs, pesticides/PCBs, Non-Native Metaly
(FTMM-25) Metals Metals.
Natural Attenuation Request - Submittal Pending
. Quarterly for VOCs, Quarterly for
Sﬁ?&iﬁ o $VOCs, pesticides/PCBs, | VOCs and Benzene and 2-butanone
(FTMM-66) Metals SVOCs

Groundwater sampling and monitoring will continue at these sites as indicated above, in
accordance with NJDEP Technical Requirements for Site Remediation (July 1999), NJAC 7:26E,
et seq. and Fort Monmouth Standard Sampling Operating Procedure (1997), pending NJDEP
review of these site documents. [ have attached an updated summary table of site reports
previously submitted to NIDEP which are pending review.

If you should have any questions or comrments, please contact me at (732) 532-0986.

Sincerely,

TR Jemm

Douglas C. Guenther
Environmental Protection Specialist
Directorate of Public Works

Attachment: Restoration Program Report Status Table
ce: File

NIDEP-COCUpdate 2 11710404
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DEPARTMENT OF ENVIRONMENTAL PROTECTION
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April 29, 2008

Mr. Joseph Fallon, CHMM
Directorate of Public Works
ATTN: IMNE-MON-PWE
167 Riverside Ave,

Fort Monmouth, NJ 07703

RE:  Remedial Investigation Report and CEA Information
Site 80/166 — Main Post
Fort Menmouth, NJ

Dear Mr. Fallon:

The NJDEP Division of Remediation Management & Response (DRMR) has completed
its review of the report titled “Remedial Investigation Report, Site 80/166”, dated
January 4, 2005, by Versar Inc. We have also reviewed the Classification Exception Area
(CEA) Information for Site 80/166 that is included in the report titled “Classification
Exception Area Information for Various Sites”, dated July 12, 2004 by Versar. Qur
comments are attached. ‘ '

You or your staff may contact me at 609-633-0766 with any questions on the enclosed
comments, or any other site remediation matters at Fort Monmouth.

Sincerely,

S

Larty Quingy P.E.,, CHMM, Site Manager

Bureau of Design and Construction

Attachment

New Jersey is an Equal Opportunity Employer « Printed on Recycled Paper and Recyclable



NIDEP COMMENTS ON
RI REPORT and CEA INFORMATION for SITE 80/166
FORT MONMOQUTH, NJ

RIReport

1.

Soil. Based upon the information provided in the RIR, no further investigation of
soil is required at Site 80/166.

Section 5.3: The statement the benzene is not a ground water contaminant of
concern (COC) is not acceptable to the NJDEP. Benzene was detected above the
New Jersey Ground Water Quality Criteria (GWQC) of 1.0-ug/l in ground water
samples from one well and two geoprobe borings near the Building 80 tank
excavation. Therefore, benzene must be a COC in the RIR. The fate and transport of
benzene as a ground water contaminant must be determined. Benzene must also be
included on all Figures as appropriate, including Figure 5.1.

Section 7.0. This section recommends no further action (NFA) for pesticides and
metals in ground water, The Department acknowledges the results of the fate and
transport modeling of those COCs. However, an NFA determination is not
acceptable. The Army needs to request approval for a natural ground water
remediation reinedy, together with the proposed Classification Exception Area
(CEA), as detailed in 7:26E-6.3(d) and (e). Also, based on comment #1, benzene must
be included in the remedial proposal.

VOC _TICs: The NJDEP Ground Water Quality Criteria for Volatile Organic
Tentatively Identified Compounds (TICs) are as follows: 100 ppb for individual
TICs, and 500 ppb for total TICs. Geoprobe boring #4 registered a slight exceedance
of the Criteria with areported 110 ppb of 2,3-Dihydro-1-methylindene, NJDEP isn’t
requiring any action, based upon downgradient geoprobe sample TICs, but this
exceedance should be noted in the report and shown on Figure 5-2. '

Section 3.0 (Site Activities): The report states that sampling and decontamination
procedures were conducted in accordance with the December 1997 Fort Monmouth
Standard Sampling Operating Procedure. All future sampling procedures and
equipment decontamination must be conducted pursuant to the most recent version
of the NJDEP Field Sampling Procedures Manual per the requirements of N.J.A.C.
7:26E-4.4(d).
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6.

8.

NJDEP COMMENTS ON
RIREPORT and CEA INFORMATION for SITE 80/166

FORT MONMOQUTH, NJ (continued)

Section 3.2 (Ground water Sample Collection Activities): The report is deficient
pursuant to N.J.A.C. 7:26E-4.8(c)7. Information regarding the purging and sampling
of the monitoring wells was not provided in the report. At a minimum, the purging
and sampling information for the last 4 quarters of sampling must be submitted to
NJDEP, The information should be submitted for all sampling events if available on
compact disc, '

Ground Water Contour Maps: For future reference, the Contour Map Reporting
Form found in Appendix G of the Technical Requirements must be completed and
submitted for each ground water contour map included in reports.

Figure 2-4. The scale on this figure (17=10") is incorrect.

CEA Information Report

1.

Benzene. Benzene must be included in the CEA Proposal as a COC, and its fate and
transport must be determined.

The current and projected use of ground water in the proposed CEA must be
addressed.
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Bc:

K. Petrone, BIDC

J. Prendergast, BEERA

D. Clark, BGWPA

B. Venner, BIDC

S. Maybury, BCM -
K. Koschek, Environmental Regulation



SBtate of Nefo Jersey

CHRIS CHRISTIE DEPARTMENT QF ENVIRONMENTAL PROTECTION BOB MARTIN
Govemor : ' Bureau of Case Management Commissioner
401 East State Street
KIM GUADAGNO P.0. Box 420/Mail Code 401-05F

Lt. Governor - ) Trenton, NJ 08625-0028
. : Phone #: 609-633-1455
Fax #: 609-633-1439

July 3, 2014

Wanda Green

BRAC Environmental Coordinator
OACSIM - U.S. Army Fort Monmouth
PO Box 148

Oceanport, NJ 07757

Re:  Final Baseline Groundwater Sampling Report (August 2013)
Remedial Investigation/Feasibility Study/Decision Documents
Fort Monmouth
QOceanport, Monmouth County
P1 G000000032

‘Dear Ms. Green;

The New Jersey Department of Environmental Protection (Department) has completed review of
the referenced report, dated March 2014, received on April 7, 2014. The report was prepared by
Parsons Government Services Inc. (Parsons), in support of the Remedial Investigation (RI),
Feasibility Study (FS), and Decision Documents project at Fort Monmouth.

A baseline ground water sampling event was conducted at 21 “sites” at the Fort Monmouth

* property in August 2013. The purpose of the sampling event was to re-establish baseline
conditions following suspension of ground water sampling in late 2011, as well as to evaluate
Fort Monmouth’s long-term ground water sampling program, and the current analytical
conditions of the ground water at each site. Sampling methodologies used included low-flow
and passive diffusion bag samplers (PDBS). At four sites (FTMM-14, 18, 59, 68), only PDBS
sampling was conducted. At three sites (FTMM-05, 22, 58) both low-flow and PDBS samples
were obtained for comparison purposes. Fourteen (14) sites were only sampled using low-flow.
The report states that PDBS concentrations were consistently biased somewhat low compared to
the low-flow concentrations. The report concludes, however, that the PDBS results were still
similar to the low-flow results and are considered representative of ground water conditions at
the sites. Based on this conclusion, the report states that for future ground water sampling, PDBS
will be used for all sites where volatile organic compounds (VOCs) are the sole contaminants of
concemn. Comments are presented below.
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Section 3.1; Table 6; Appendices & associated Tables - The “background concentrations”
submitted in the 1995 Weston report were not accepted by the Department as representative of
background conditions for Fort Monmouth. The study was not performed in accordance with
Departmental protocol and is not a consideration in our evaluations/determinations. As
indicated in Section 3.1, background concentrations are evaluated on a site by site basis.

FTMM-02 Landfill

Historic sampling at this parcel indicated levels of VOCs above the Ground Water Quality
Standard (GWQS); metals were previously determined to be reflective of naturally occurring
conditions. The August 2013 sampling of wells using low-flow confirmed the continued
exceedance of the GWQS for VOCs. The report recommends VOC sampling of wells
M2MWO03, M2MW11, M2MW21, M2MW22 and M2MW24 for two additional rounds using
PDBS. Well M2MW10 will be monitored as a downgradient sentinel well. Although the
proposal is acceptable, for wells in which the saturated screen length exceeds 10 feet, the
deployment of multiple PDBS will be required. At any point where a decision is made to
terminate ground water sampling at this site, confirmatory sampling using low-flow due to PDBS
biasing low as compared to low-flow results at the Fort Monmouth site will be required.

FIMM-03 Landfill

Historic sampling at this parcel revealed GWQS exceedances of vinyl chloride and metals. The
August 2013 sampling of wells using low-flow confirmed the continued exceedance of the
GWQS for vinyl chloride in well 3MWO07. Well 3MWO02 was not sampled due to low water
column and silty conditions, however, Table 4 of Appendix B recommends sampling of 3MW02
for VOCs and metals. The report attributes the presence of vinyl chloride to leaching of PVC
piping from well 3MWO07. A temporary well point investigation was conducted in 2009 to
delineate the vinyl chloride, the results were non-detect, and abandonment of 3MWO7 is
recommended. The recommendations are acceptable. However, a figure presenting the
locations and sampling results from the 2009 temporary well point investigation must be
provided to the Department.

FTMM-04 Landfill

Historic sampling at this parcel revealed GWQS exceedances of various metals. The August
2013 sampling of wells using low-flow confirmed the continued exceedance of the GWQS for
metals. The metals are attributed to background conditions, and cessation of ground water
sampling is recommended. The recommendation is acceptable. Monitoring wells at this parcel
shall be properly abandoned if they are no longer subject to sampling or gaging for water
elevation data.




FTMM-05 Landfill

Historic sampling at this parcel revealed GWQS exceedances of PCE, TCE and vinyl chloride,
which the August 2013 sampling, using low-flow and PDBS, confirmed. The report
recommends annual VOC sampling of wells M5SMW11, M5MW16, M5SMW20 and M5MW23
using PDBS. The Department finds the proposal to be acceptable. At any point where a decision
is made to terminate ground water sampling at this parcel, the Department will require
confirmatory sampling using low-flow due to PDBS results at this parcel biased low compared to
‘the low-flow results. :

FTMM-08 Landfill

Historic sampling at this parcel revealed GWQS exceedances of pesticides, benzene, PCE and
lead. The August 2013 sampling of wells using low-flow confirmed the exceedance of the
GWQS for PCE and lead. The well with historic pesticide exceedances (697MWO01) could not
be located and was not sampled. The report recommends annual ground water sampling of well
M8MW11 for VOCs and lead, M8MW12, 15, 16 and 24 for VOCs and M8MW17 and 21 for
lead only. Monitoring well 697MWO01 will be located and sampled for pesticides, lead and
VOCs. The recommendation is acceptable.

FTMM-12 Landfill

Historic sampling at this parcel revealed GWQS exceedances of various metals, including
arsenic and lead. Historic exceedances of metals except for lead are attributed to background
quality. The August 2013 sampling was conducted for lead analysis only. Lead was not
detected. The report recommends discontinuing ground water sampling at this parcel. The
Department finds the recommendation to be acceptable. Monitoring wells at this parcel shall be
properly abandoned if they are no longer subject to sampling or gaging for water elevation data.

FIMM-14 Landfill

Historic sampling at this parcel revealed no GWQS exceedances of VOCs. The August 2013
sampling of wells using PDBS confirmed that there was no exceedance of the GWQS. The report
recommends discontinuing ground water sampling at this parcel. The Department finds the
recommendation to be acceptable. Monitoring wells at this parcel shall be properly abandoned if
they are no longer subject to sampling or gaging for water elevation data. The Department also
notes that on Table 1, well MI4AMW19 is listed as having 10 feet of total screen length.
However, the table also lists the saturated screen length as 13.35 feet. This discrepancy should be
clarified.




FTMM-18 Landfill

Historic sampling at this parcel revealed GWQS exceedances of benzene and 1,2-DCA. The
August 2013 sampling results of wells using PDBS showed the exceedance of the GWQS for
1,2-DCA in well M18MW?22. Well M18MW23 could not be located and was not sampled. The
report recommends annual ground water sampling using PDBS for M18MW22 and M18MW23
if it can be located. Every reasonable effort, such as reviewing the NJ State Plane Coordinates of
the well, must be made to locate M18MW?23, The use of M18MW?22 as the sole monitoring well
at this parcel will not be acceptable due to the vast difference in historical concentrations
between M18MW22 and M18MW23, Historic 2011 benzene concentrations for M18MW23
were 775 ppb and 664 ppb while 2011 concentrations for MISMW22 were 1.81 ppb and 1.65
ppb. The Department cannot approve the use of PDBS sampling only for this parcel. Once
MI18MW23 is located, the Department can approve the use of both PDBS and low-flow
sampling for comparison purposes.

FTMM-22 Former Wastewater Treatment Lime Pit

Historic sampling at this parcel revealed GWQS exceedances of TCE. The August 2013
sampling of wells using low-flow and PDBS confirmed the continued exceedance of the GWQS
for TCE in ground water. The report recommends quarterly VOC sampling of wells CWIMW?27,
CWIMW29, CWIMW31 and CW1IMW?281 using PDBS. The Department finds the proposal to
be acceptable. At any point where a decision is made to terminate ground water sampling at this
parcel, the Department will require confirmatory sampling using low-flow due to PDBS results
biasing low compared to low-flow results at the Fort Monmeouth site.

FTMM-25 Landfill

Historic sampling at this parcel revealed GWQS exceedances of various metals. The August
2013 sampling of wells using low-flow confirmed the continued exceedance of the GWQS for
metals. The metals are attributed to background conditions. The report recommends
discontinuing ground water sampling at this parcel. The Department finds the recommendation
to be acceptable. Monitoring wells at this parcel shall be properly abandoned if they are no
longer subject to sampling or gaging for water elevation data.

FIMM-53 Building 699

Historic sampling at this parcel revealed GWQS exceedances of benzene, PCE, TCE, TBA,
VOC TICs and lead. The August 2013 sampling of wells using low-flow showed the exceedance
of the GWQS for benzene, xylenes, PCE, 1,2,4-Trimethylbenzene, 1,3,5-Trimethylbenzene and
VOC TICs. The report recommends quarterly VOC sampling of wells 699MWO1, 699MW04,
699MWO06, 699IMW09, 699MW 16, 699RWO03, 699RWO0S5 and 699RWI11 using PDBS. The
Department finds the proposal to be acceptable. For wells in which the saturated screen length
exceeds 10 feet, the deployment of multiple PDBS will be required. At any point where a




decision is made to terminate ground water sampling at this parcel, the Department will require
confirmatory sampling using low-flow due to PDBS biasing low compared to low-flow at the
Fort Monmouth site.

FTMM-54 Building 296

Historic sampling at this parcel revealed GWQS exceedances of benzene, lead and arsemic. The
metals are attributed to background conditions. The August 2013 sampling of wells using
low-flow showed an exceedance of the GWQS for benzene. The report recommends annual
VOC sampling of wells 269MW04 and 296MW06 using PDBS. The Department finds the
proposal to be acceptable. For wells in which the saturated screen length exceeds 10 feet, the
deployment of multiple PDBS will be required. At any point where a decision is made to
terminate ground water sampling at this parcel, the Department will require confirmatory
sampling using low-flow due to PDBS biasing low compared to low-flow at the Fort Monmouth
site.

FTMM-535 Building 290

Historic sampling at this parcel revealed GWQS exceedances of arsenic and lead. The August
2013 sampling of wells using low-flow confirmed the continued exceedance of the GWQS for
lead. The metals are attributed to background conditions. The report recommends discontinuing
ground water sampling at this parcel. The Department finds the recommendation to be
acceptable. Monitoring wells at this parcel shall be properly abandoned if they are no longer
subject to sampling or gaging for water elevation data.

FTMM-56 Building 80

Historic sampling at this parcel revealed GWQS exceedances of chlordane, arsenic, lead and
cadmium. The August 2013 sampling of wells was conducted for lead only using low-flow.
There were no exceedances of lead. The report recommends one additional sampling round of
well B0OMWO02 for chlordane and 80MWOS5 for lead. The Department finds the recommendation
for well 80MWO2 to be acceptable. The Department disagrees with the recommendation to
sample well 8OMWOS5 for lead only. The last low-flow sampling event in August 2011 had lead,
arsenic and cadmium exceeding both the GWQS and background concentrations. Well 80MWO05
shall be sampled during the next round for TAL metals,

FTMM-57 Building 108

Historic sampling at this parcel revealed GWQS exceedances of lead. In the August 2013
sampling event, there were no exceedances of lead in ground water. The report recommends two
additional sampling rounds of well 108MWO04 for lead. The Department finds the
recommendation acceptable.




FTMM-58 Building 2567

Historic sampling at this parcel revealed GWQS exceedances of TBA in wells 2567MWOI and
2567MWO03. The August 2013 sampling results using low-flow and PDBS were below the
GWQS for TBA. The report recommends two annual sampling events for TBA analyses of wells
2567MWO01 and 2567MWO03 using low-flow. The Department finds the proposal to be
acceptable.

FIMM-59 Building 1122

Historic sampling at this parcel revealed no GWQS exceedances for VOCs: The August 2013
sampling results of wells using PDBS showed no exceedance of VOCs. The text of the report
recommends VOC sampling of well 1122MW07 for one additional sampling round to confirm
the 2013 results because August 2013 was the first time this well was sampled. The Department
finds the proposal to be acceptable. The Department also notes that there is a discrepancy
between the recommendation in the text and the recommendation in Table 7. Table 7
recommends that sampling at this parcel be discontinued. Table 7 shall be amended to indicate
well 1122MW07 will be sampled for VOCs using PDBS methodology.

FTMM-61 Building 283

Historic sampling at this parcel revealed GWQS exceedances of metals, benzene and VOC TICs
in 283MW02. The August 2013 sampling of wells using low-flow for VOCs and lead showed no
exceedances. The report recommends VOC sampling of well 283MWO02 for one additional
sampling round using PDBS methodology to confirm the 2013 results. The Department finds the
proposal to be conditionally acceptable, If the saturated screen length exceeds 10 feet, the
deployment of multiple PDBS will be required. If a decision is made to terminate ground water
sampling at this parcel based on PDBS results, the Department will require confirmatory
sampling using low-flow due to PDBS biasing low compared to low-flow at the Fort Monmouth
site. '

FTMM-64 Building 812

Historic sampling at this parcel revealed GWQS exceedances of benzene, vinyl chloride and
metals. The August 2013 sampling of wells using low-flow for VOCs and lead showed no
exceedances. The report recommends VOC sampling of well 812MWO04 for one additional
sampling round using PDBS methodology to confirm the 2013 results (however Section 5.0
recommends samnpling be continued on an annual basis). The Department finds the proposal to
be conditionally acceptable. If the saturated screen length exceeds 10 feet, the deployment of
multiple PDBS will be required. If a decision is made to terminate ground water sampling at this




parcel based on PDBS results, the Department will require confirmatory sampling using
low-flow due to PDBS biasing low compared to low-flow at the Fort Monmouth site.

FTMM-66 Building 886

Historic sampling at this parcel revealed GWQS exceedances of benzene, VOC TICs, arsenic
and lead. The August 2013 sampling results from wells using low-flow showed the exceedance
of the GWQS for SVOC TICs. The report recommends that sampling at this parcel be
discontinued. The Department finds the recommendation unacceptable. Total SVOC TICs.
exceeded the GWQS of 500 ppb in wells 886RWO01 and 886RW06. Ground water monitoring of
wells 886RWO01, 886RW06 and 886RWO8 shall continue for SVOC+TICs using low-flow
methodology.

FTMM-68 Building 700

There are no historic sampling results for this parcel. The August 2013 sampling results of wells
using PDBS showed the exceedance of the GWQS for PCE, TCE, cis-1,2-DCE and vinyl
chloride in wells 565MW01 and 565MWO01D. The report recommends quarterly ground water
sampling for VOC+TICs using PDBS for these 2 wells. The Department agrees with the
recommendation of quarterly sampling, however, has concerns regarding the use of PDBS for
long-term monitoring at this parcel. Unlike the other Fort Monmouth parcels, there are no
historical ground water sampling data for comparison with the PDBS results. The DEP’s Field
Samnpling Procedures Manual states that “the intended application of Passive Diffusion Bag
Samplers (PDBS) is for long-term monitoring of volatile organic compounds (VOCs) in ground
water at well-characterized sites.” The Department would find long-term sampling of the wells
using PDBS acceptable if low-flow sampling is conducted concurrently once or twice for
comparison.

Finally, each of the above comments speak only to the ground water findings and
recommendations included in the referenced submittal, rather than to the ground water at the
entire site.

Please contact this office if you have any questions.

Sincergly,

poyys

Linda S. Range g
C: Joe Pearson, Calibre
Rick Harrison, FMERA
Julie Carver, Matrix
Frank Barricelli

Daryl Clark, BGWPA




CHRIS CHRISTIE DEPARTMENT OF ENVIRONMENTAL PROTECTION BOB MARTIN

Governor Bureau of Case Management Commissioner
Mail Code 401-05F
KIM GUADAGNO P.O. Box 420
Li. Governor _ Trenton, New Jersey 08625-0420

Telephone: 609-633-1455

Februatry 5, 2015

Wanda Green
BRAC Environmental Coordinator
OACSIM - U.S. Army Fort Monmouth
PO Box 148
Oceanport, NJ 07757
Approval

Re:  November 26, 2014 Response to Comments —on the Final Baseline Ground Water
Sampling Report (August 2013)
Fort Monmouth
Monmouth County
PI# G000000032
Activity Number: RPC000001

Dear Ms. Green:

The New Jersey Department of Environmental Protection (Department) has completed a review
of the referenced Response to Comments dated November 26, 2014, submitted in response to the
Department’s comment letter dated July 3, 2014 regarding the Final Baseline Ground Water
Sampling Report.

The Response to Comments agrees with or acknowledges the Department’s comments for areas
FITMM-03, FTMM-04, FTMM-05, FTMM-08, FTMM-12, FTMM-14, FTMM-22, FTMM-25,
FTMM-53, FTMM-54, FTMM-55, FTMM-56, FTMM-57, FTMM-58, FTMM-59, FTMM-61,
FTMM-64, and FTMM-66.

FTMM-18

The Department had indicated low-flow sampling must also be performed if Passive Diffusion
Bag Sampling (PDBS) is conducted, for comparison purposes. The Response to Comments
submittal contends as low-flow sampling has been historically conducted at this area, PDBS
sampling only is appropriate. Based upon this reasoning, the Department agrees the performance
via PDBS only is acceptable for the ensuing round of ground water sampling. The PDBS results
are to be compared to the previous low-flow sampling results and presented in the forthcoming
sampling report. '

FTMM-68 _

The Department had expressed concern regarding the use of PDBS for long-term monitoring.
FTMM-68 has not been fully characterized, and the use of PDBS for longer term monitoring is
acceptable only for well characterized sites, as per the DEP’s Field Sampling Procedures
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Manual. As per information provided in the Response to Comments submittal, a Remedial

Investigation to fully characterize the area is to be conducted in the near future using low-flow

sampling methodology, and request approval for the usé of PDBS to characterize contaminant

concentrations in the interim. This is acceptable based on the stipulation that a full remedial
investigation is to be performed. The November '14 Response to Comments ( Section V),

however, indicated the Remedial Investigation Workplan for FTMM-68 was awaiting DEP

approval. Although some clarification was requested, the proposed remedial activities, soil and

ground water, were approved for the FTMM-68 arca via letter dated January 8, 2014, which

addressed the RUFS Workplan for FTMM-22, FTMM-53, FTMM-59 & FTMM-68.

If you have any questions, please contact me at (609)984-6606, or via email at
Linda.Range@dep.nj.gov. ‘

Linda Range
Bureau of Case Management

cc: Joe Pearson, Calibre
Rick Harrison, FMERA
Joe Fallon, FMERA
Frank Barricelli, RAB
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State of Nefw Jersey

CHRIS CHRISTIE DEPARTMENT OF ENVIRONMENTAL PROTECTION BOB MARTIN
Governor Bureau of Case Management Commissioner
401 East State Street
KIM GUADAGNO P.O. Box 420/Mail Code 401-05F
Lt. Governor Trenton, NJ  08625-0028

Phone #: 609-633-1455
Fax #: 609-633-1439

November 14, 2016

William R. Colvin

BRAC Environmental Coordinator
OACSIM — U.S. Army Fort Monmouth
PO Box 148

Oceanport, NI 07757

Re:  Annual (Fourth Quarter) 2015 Groundwater Sampling Report dated September 2016
Fort Monmouth
Oceanport, Monmouth County
P1 G0O00000032

Dear Mr. Colvin:

The New Jersey Department of Environmental Protection (NJDEP) has completed review of the
referenced report, received September 29, 2016, prepared by Parsons to support the Remedial
Investigation (RI), Feasibility Study (FS), and Decision Documents project at Fort Monmouth.
An annual ground water sampling event was conducted at twelve (12) FTMM sites between
September 30, 2015 and December 15, 2015. Sampling methodologies used included low-flow
purging and sampling (LFPS) and passive diffusion bag samplers (PDBS). Comments on each
FTMM site are as follows:

FTMM-02 Landfill

Historic sampling results at FTMM-02 have exhibited exceedances of the Ground Water Quality
Standard (GWQS) for VOCs. Results from the 2015 annual sampling event exceeded the
GWQS for MTBE and TBA in M2MW22. The report recommends biennial sampling of
M2MWO03, M2MW10 and M2MW?22 as part of the biennial sampling requirements for the
existing CEA for this site. The exiting CEA will also be revised to include TBA and MTBE.
The recommendation is acceptable. At any point where a decision is made to terminate ground
water sampling at this parcel, confirmatory sampling using low-flow methodology is required.

FITMM-05 Landfill

Historic sampling results at FTMM-05 have exhibited exceedances of the GWQS for PCE, TCE
and vinyl chloride. Results from the 2015 annual sampling event exceeded GWQS for PCE in
wells MSMWI11, M5MW16, M5MW20 and M5MW23. The report recommends the
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establishment of a CEA, with biennial ground water sampling of wells MSMW11, M5SMW16,
M5MW20 and M5MW23 for VOCs as the “preferred remedy”. Although an essential
component of certain ground water remedies, a CEA is an institutional control rather than a
remedy. A remedial action proposal, e.g. Monitored Natural Attenuation (MNA), in accordance
with the applicable requirements of N.J.A.C. 7:26E-5.1, must be submitted to address the ground
water contaminants. At such time as the formal proposal for a CEA is to be submitted, the
proposal must be accompanied by a CEA/WRA Fact Sheet Form; the form and form instructions
may be obtained from the Site Remediation website at www.nj.gov/dep/srp/stra/forms/.
Submittal of a draft CEA/WRA Fact Sheet Form is recommended to allow for DEP confirmation
of the CEA components and boundaries.

FTMM-08 Landfill

Historic sampling results at FTMM-08 exhibited exceedances of the GWQS for pesticides,
benzene, PCE and lead. Results from the 2015 annual sampling event exceeded the GWQS for
PCE, lead and pesticides. The 2016 RIR for FTMM-08, however, indicated manganese is also a
contaminant of concern which requires monitoring. The submittal recommends the
establishment of a CEA, with biennial ground water sampling for the contaminants of concern
from selected wells. As above, although an essential component of certain ground water
remedies, a CEA is an institutional control rather than a remedy. A remedial action proposal,
e.g. Monitored Natural Attenuation (MNA), in accordance with the applicable requirements of
N.J.A.C. 7:26E-5.1, must be submitted to address the ground water contaminants. At such time
as the formal proposal for a CEA is to be submitted, the proposal must be accompanied by a
CEA/WRA Fact Sheet Form; the form and form instructions may be obtained from the Site
Remediation website at www.nj.gov/dep/srp/srra/forms/. Submittal of a draft CEA/WRA Fact
Sheet Form is recommended to allow for DEP confirmation of the CEA components and
boundaries.

FTMM-18 Landfill

Historic sampling results at FTMM-18 exhibited exceedances of the GWQS for benzene and
1,2-DCA. Results from the annual 2015 sampling event exceed the GWQS for benzene in well
296MWO06. In the October 2015 RIR for FTMM-18, it was indicated that manganese is also a
contaminant of concern, which requires monitoring. The report recommends the establishment
of a CEA as the preferred remedy, with biennial ground water sampling for the contaminants of
concern from selected wells. As above, although an essential component of certain ground
water remedies, a CEA is an institutional control rather than a remedy. A remedial action
proposal, e.g. Monitored Natural Attenuation (MNA), in accordance with the applicable
requirements of N.J.LA.C. 7:26E-5.1 and guidance documents, must be submitted to address the
ground water contaminants. At such time as the formal proposal for a CEA is to be submitted,
the proposal must be accompanied by a CEA/WRA Fact Sheet Form; the form and form
instructions ~may be  obtained from the Site Remediation website at
www.nj.gov/dep/srp/srra/forms/.  Submittal of a draft CEA/WRA Fact Sheet Form is
recommended to allow for DEP confirmation of the CEA components and boundaries.




FTMM-22 - Former Wastewater Treatment Lime Pit

Historic sampling results at FTMM-22 exhibited exceedances of the GWQS for TCE and vinyl
chloride. Results from the annual 2015 sampling event also exceeded the GWQS for TCE and
vinyl chloride. Long-term ground water monitoring has been suspended while the remedial
investigation/feasibility study (RI/FS) is being conducted. Upon completion of the RI/FS, a
revised monitoring program will be proposed. The recommendation is acceptable.

FTMM-53 - Former Gas Station at Building 699

Historic sampling results at FTMM-53 exhibited exceedances of the GWQS for benzene, PCE,
TCE, TBA, VOC TICs and lead. Results from the 2015 annual sampling event exceeded the
GWQS for benzene, PCE, 1,2,4-trimethylbenzene, and VOC TICs. Long-term ground water
monitoring has been suspended while the RIFS is being conducted. Upon completion of the
RI/FS, a revised monitoring program will be proposed. The recommendation is acceptable.

FTMM-56 — Building 80 Petroleum Release

Historic sampling results at FTMM-56 exhibited exceedances of the GWQS for pesticides and
metals. Recently, one additional round of sampling from two wells was required; results from
the 2015 annual sampling event found a single exceedance of the GWQS, of arsenic, however,
the arsenic concentration is determined to be representative of background conditions, and no
further action for ground water is necessary.

FTMM-57 - Building 108 UST Gasoline Release

Historic sampling results at FTMM-57 exhibited an exceedance of the GWQS for lead. Results
from the 2015 annual sampling event were below the GWQS for lead; no further action for
ground water is acceptable.

FTMM-58 - Building 2567 UST Gasoline

Historic sampling results at FTMM-58 exhibited exceedances of the GWQS for TBA. Results
from the 2015 annual sampling event continue to exceed the GWQS for TBA. The submittal
recommends continued sampling of well 2567MWO0! and the addition of downgradient well
2567MWO05 for TBA. One additional round of sampling is recommended for monitoring of
2567MW03 for TBA to confirm compliance for same. The recommendations are acceptable.

Evaluations regarding potential benzene exceedances relative to FTMM-58 continue under
separate investigative efforts.




FTMM-64 - Building 812 UST Gasoline

Historic sampling results at FTMM-64 exhibited exceedances of the GWQS for benzene, vinyl
chloride and metals. Although results from the 2015 annual sampling event were below the
GWQS for contaminants of concern, due to previous analytical results, the submittal
recommends continued annual sampling of well 812MWS04 for VOCs. The recommendation is
acceptable. If a decision is made to terminate ground water sampling at FTMM-64,
confirmatory sampling using the low-flow methodology will be required.

FTMM-66 - Building 886 Former AST

Historic sampling results from wells at FTMM-66 exhibited exceedances of the GWQS for
SVOC TICs; results from the 2015 annual sampling event did not exceed the GWQS for SVOC
TICs. The submittal recommends the ground water sampling at FTMM-66 be discontinued.
The recommendation is acceptable; no further action for ground water is necessary.

FTMM-68 - Building 700 Former Dry Cleaners

Historic sampling results have shown exceedances of the GWQS for PCE, TCE, cis-1,2-DCE
and vinyl chloride in ground water. Results from the 2015 annual sampling event confirmed
these chlorinated VOCs continue to exceed GSQS in ground water. Long-term ground water
monitoring has been suspended until such time as the RI/FS is completed. Upon completion of
the RI/FS, a revised monitoring program will be proposed. The recommendation is acceptable.

Please contact this office if you have any questions.

Sincerely,

A 4 fo

Linda S. Range

C: James Moore, USACE
Cris Grill, Parsons
Joe Pearson, Calibre
Rick Harrison, FMERA
Joe Fallon, FMERA
Daryl Clark, BGWPA




ATTACHMENT B
Figure 1 — Layout of FTMM-56

Figure 2 — 2015 Concentrations in Groundwater Exceeding NJDEP GWQS at
FTMM-56
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Summary Reports
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Parts of Final Remedial Investigation Report, Site 80/166 - Main Post, U.S. Army
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U.S. Army, Directotate of Public Works
" Planning & Envitonmental Branch
Attn: IMNE-MON-PWE, 173 Riverside Ave.

Fort Monmouth, NJ 07703
TRANSMITTAL
TO: _ FROM:
Gtegory Zalaskus, Douglas C. Guenther,
Case Manager Envitonmental Protection Specialist
NJ DEP Phone: 732-532-0986;
Bureau of Case Management Fax: 732-532-6263; DSN: 992-0986
401 E. State St., 5t Fl, West Wing . E-nail:
PO Box 028 Douglas.Guenther@Maill. Monmouth. Army.mil
Trenton, NJ 08625-0028
Telephone Number: (609) 984-2065 DATE:
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SUBJECT:
Document Submittal

.Enclosed Please Find:

(1) One copy of the Remedial Action Progress Report, April 2002 through September
2004, Building 699, Main Post Gas Station, April 2005 prepared by Handex, Inc.

(2) Two copies of the Remedial Investigation Report, Building 80/166-Muin Posf,
January 2005, prepared by Versar, Inc.

(3) Two copies of the Remedial Investigation Report, M-4 Landfill Site, January 2005,
prepared by Versar, Inc,
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Greg,
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at this site and the need for continued system operation and ground water monitoring,
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discuss at future meetings. Additional copies are for John Prendergast.

Any questions let me know.

DBouGLAS C. GUENTHER

Environmental Protection Specialist
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EXECUTIVE SUMMARY

VERSAR, Inc. (Versar) has been contracted by the United States (U.S.) Army Garrison,
Fort Monmouth (Fort Monmouth), Directorate of Public Works (DPW), Fort Monmouith,
New Jersey to prepare a Remedial Investigation Report (RIR) to document groundwater
and surface water conditions at Site 80/166 located in the Main Post Area of Fort
Monmouth, New Jersey. This report addresses the remedial investigation activities
performed at this site to investigate groundwater conditions from April 1997 through
August 2001.

Site 80/166 is located in the eastern part of the Main Post at Fort Monmouth, north of
Riverside Avenue and south of Building 166. Site 80/166 is |located approximately 500
feet northwest of Oceanport Creek. Two Underground Storage Tank (UST) closures
have been performed at Site 80/166 as part of the DPW’s UST management program.
The groundwater monitoring program associated with the DPW’s UST management
program includes six monitoring wells at Site 80/166 that were installed in September
1994 and July 2000.

The UST Closure and Ste Investigation Report for Former Building T-80, NJDEP
Registration No. 090010-06, prepared by ATC Associates, BCM Division (ATC) for the
DPW, July 1998, documents the removal of one single-walled, steel UST located
immediately north of former Building T-80. This UST was cleaned, excavated and
disposed of in accordance with New Jersey Department of Environmental Protection
(NJDEP) requirements. In addition to the UST removal, approximately 56 cubic yards of
potentially contaminated soil was removed and disposed offsite. Six post-excavation
samples were collected and analyzed for Total Petroleum Hydrocarbons (TPHC). All
samples contained either non-detectable concentrations of contaminants or detections at
concentrations below NJDEP cleanup criteria

In response to the observation of potentially contaminated soil near the shallow water
table, one shallow monitoring well was installed at the former Building T-80 area. On
May 19, 1995 and June 13, 1995, monitoring well 80-MW1 was sampled and analyzed
for volatile organic compounds (VOCs) plus 10 Tentatively Identified Compounds
(T1Cs) and semi-volatile organic compounds (SVOCs) plus 15 TICs. One VOC,
benzene, was detected in both rounds at concentrations exceeding the NJDEP
Groundwater Quality Criteria (GWQC). No other VOCs or SVOCs were detected in
these two groundwater samples at concentrations exceeding the NJDEP GWQC. No
product or sheen was observed in well 80-MW1 during either of the sampling rounds.

The UST Closure and Site Investigation Report, Building 166, UST No. 90017-17,
prepared by ATC, May 2000, documents the removal of one UST located under the
pavement approximately 20 feet west of the southwest corner of Building 80/166. The
DPW closed UST No. 90017-17. Stained soils were observed in the excavation and
organic vapors were detected with an organic vapor analyzer (OVA). Soil screening was
also conducted along the former UST piping. No contamination was observed anywhere
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along the piping length. Based on visual observations, approximately 24 cubic yards of
potentially contaminated soil was excavated and disposed offsite during the UST closure.
Nine post-excavation soil samples were collected from nine |locations along the sidewalls
of the UST excavation. Following removal of the fuel lines (on the same date of the tank
closure), one additional post-excavation sample was collected along the former piping
length, which was approximately 10 feet long. These ten post-excavation soil samples
were analyzed for TPHC. TPHC was detected in each of the ten samples below the
NJDEP cleanup criteria.

In response to the observation of potentially contaminated soil near the shallow water
table, one shallow monitoring well was installed southwest of Building 166. Monitoring
well 166-MW1 was sampled in two sampling rounds, and the samples were analyzed for
VOCsplus10 TICsand SVOCs plus 15 TICs. No VOCs or SVOCs were detected in
these two groundwater samples at concentrations exceeding the NJDEP GWQC. No
product or sheen was observed in well 166-MW1 during either of the sampling rounds.

Roy F. Weston, Inc. (Weston) conducted soil sampling, monitoring well installation and
sampling and geophysical surveying as part of an Sl of the Fort Monmouth military
installation. Weston established background concentrations for soil and groundwater for
the Fort Monmouth installation, as reported in the Weston SI Report (1995).

As presented in the Weston S| Report, several natural and anthropogenic factors
contribute to the wide range in concentrations of metals in soils, which further impact the
concentration of metals in groundwater. A low-flow sampling methodology was
proposed for use by the DPW and accepted by the NJDEP to assess the impact of
entrained sediments on the dissolved phase metals concentrations at Fort Monmouth.

Fort Monmouth DPW has conducted a Remedial Investigation (RI), including a
groundwater sampling program, to define the areal extent of potential pollutants and
evaluate impacts to groundwater in the vicinity of Site 80/166. Remedial investigation
activities were performed from April 1997 and continued through August 2001.

A total of six monitoring wells comprise the quarterly groundwater monitoring program
conducted by the DPW. Two of the six wellswere installed in September 1994 during
UST closures and site investigations. The remaining four wells were installed by the
DPW on July 24, 2000. The locations of these four wells were strategically selected by
the DPW to monitor possible contaminants rel eased into the groundwater due to the
former USTs located at Site 80/166.

Monitoring wells 80-MW1, 80-MW2, 80-MW3, 80-MW4, 80-MWS5 and 166-MW1 were
sampled during 17 quarterly groundwater sampling rounds and two low-flow rounds.
The groundwater samples were analyzed for VOCs plus 15 TICs, SVOCs plus 15 TICs,
pesticides, polychlorinated biphenyls (PCBs) and Target Analyte List (TAL) metals.
During 19 quarterly sampling events, one VOC, four pesticides and eight TAL metals
were detected in groundwater samples at concentrations above their respective NJDEP
GWQC.
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Geoprobe® soil and groundwater samples were collected in March and May 2000 at Site
80/166. A total of 18 subsurface soil samples and 18 groundwater samples were
collected from 18 distinct Geoprobe® borings. The soil samples were analyzed for VOCs
plus 15 TICs and percent solids. A total of three VOCs were detected below their
respective NJDEP Residential Direct Contact Soil Cleanup Criteria (RDCSCC) and the
NJDEP Impact to Groundwater Soil Cleanup Criteria (IGWSCC).

The 18 Geoprobe® groundwater samples were also analyzed for VOCs plus 15 TICs. A
total of eight VOCs were detected in the Geoprobe® groundwater samples. Two VOCs
were detected at concentrations that exceeded their respective GWQC.

Based on the magnitude of the exceedances, the frequency of occurrences, and the wide-
ranging results, two pesticides (a-chlordane and g-chlordane) and two metals (arsenic and
lead) are identified as potential COCs at Site 80/166 and are given further consideration
with regard to contaminant migration potential in thisRIR.

The RI aso included the collection of groundwater depth measurements, the performance
of slug tests, evaluation of the aquifer classification, and the completion of a sensitive
receptor survey. The results of the field and laboratory investigations were used to
develop a conceptual site model to provide a basis for the development of athree-
dimensional computer model. The conceptual site model considers the site-specific
topography, groundwater recharge, groundwater flow conditions and the geologic
formations present at the site. The MODFLOW computer model was used to simulate
groundwater flow and contaminant transport beneath the site. The purpose of developing
agroundwater model for Site 80/166 was to predict the migration of the identified COCs
in site groundwater.

Due to the low concentrations of COCs at the site and the Slow migration rates for the
COCsin the groundwater, thereislittle potential for significant COC impact by
migration into Oceanport Creek. The Wenonah Mount Laurel aquifer, which is
approximately 125 feet bgs, is too deep to be affected by the COCs near the ground
surface. The sensitive receptor survey indicates that there are no domestic or irrigation
wells close enough to Site 80/166 to be adversely impacted by COC migration.

No Further Action (NFA) is recommended with regard to pesticides and metals
contamination in groundwater at Site 80/166.
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1.0 INTRODUCTION

Versar has been contracted by the U.S. Army Garrison, Fort Monmouth, DPW, Fort
Monmouth, New Jersey to prepare an RIR to document groundwater and surface water
conditions at Site 80/166 located in the Main Post area of Fort Monmouth, New Jersey.
This report addresses the remedial investigation activities performed at this site to
investigate groundwater conditions from April 1997 through January 2001.

1.1 Objectives

The objectives of this RIR are to define aquifer chemical and physical characteristics and
to determine the requirement for further remedial activities at Site 80/166. The remedial

investigation was conducted in accordance with NJDEP Technical Requirements for Ste
Remediation (July 1999), NJAC 7:26E, et seq.

The remedial investigation and subsequent preparation of the RIR encompassed the
following:

. Characterization of groundwater quality at Site 80/166 through quarterly
groundwater sampling events conducted from April 1997 through January 2001.

. Characterization of the Site 80/166 groundwater quality during two low-flow
sampling events in September and October 2000.

. Characterization of Site 80/166 subsurface soil and groundwater conditions
through Geoprobe® borings conducted in March and May 2000.

. Comparison of the groundwater sample results with the NJDEP GWQC and
subsurface soil sample results with NJDEP Residential Direct Contact Soil
Cleanup Criteria (RDCSCC).

. Investigation and evaluation of the designated aquifer uses, the associated aquifer

classification, and the appropriate groundwater quality criteriafor groundwater
resources beneath Site 80/166. The NJDEP Ground Water Quality Standards
(GWQS) specify the quality criteria and designated uses for groundwater and also
contain technical and general policiesto ensure that the designated uses can be
adequately protected.

. Performance of dug tests at Site 80/166 during August 2001 to characterize the
hydraulic conductivity and groundwater flow regime.

. Development of a groundwater flow and transport model for Site 80/166 based on
the hydrogeol ogic data, field investigation programs and technical research to
evaluate the migration of potential contaminants of concern (COC) beneath Site
80/166.

. Formulation of recommendations for future remedial investigation or remedial
action alternatives for Site 80/166.
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1.2 Report Organization

Thisreport is organized to minimize repetition. Section 2.0 provides background
information and a general description of Site 80/166 located in the Main Post Area of
Fort Monmouth. Section 3.0 describes and summarizes the field activities conducted at
Site 80/166 including groundwater sampling from monitoring wells, groundwater and
soil sampling from Geoprobe® borings, and aquifer testing. Section 4.0 presents the
physical characterization of Site 80/166 including lithology and groundwater conditions.
The chemical characterization of Site 80/166 is presented in Section 5.0, which includes
groundwater and soil sample results and the determination of potential COCs. Section
6.0 discusses the potential for contaminant migration in the vicinity of Site 80/166 and
presents groundwater modeling involving the COCs. Conclusions and recommendations
for Site 80/166 are presented in Section 7.0. References used to prepare this report are
listed in Section 8.0.
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2.0 S TE BACKGROUND AND ENVIRONMENTAL SETTING

The following sections describe Site 80/166 background and the environmental setting of
the area surrounding Fort Monmouth and Site 80/166. Included is a description of the
location, background, current conditions and environmental setting of Site 80/166.

2.1 Site Location and Description

Fort Monmouth is located in the central-eastern portion of New Jersey in Monmouth
County, approximately 45 miles south of New Y ork City and 70 miles northeast of
Philadelphia (Figure 2-1). In addition to the Main Post, the installation includes two
subposts, the Charles Wood Area and the Evans Area. The Main Post encompasses
approximately 630 acres and is bounded by State Highway 35, Parkers Creek, Lafetra
Brook, the New Jersey Transit Railroad and aresidential areato the south. The post was
established in 1918 during World War | (WWI) asan Army Signal Corps training center.
The Main Post currently provides administrative, training, and housing support functions,
aswell as providing many of the community facilities for Fort Monmouth. The primary
mission of Fort Monmouth is to provide command, administrative, and logistical support
for Headquarters, U.S. Army Communications and Electronics Command (CECOM).
CECOM is amajor subordinate command of the U.S. Army Materiel Command (AMC)
and is the host tenant at Fort Monmouth.

Site 80/166 is located in the eastern part of the Main Post Area of Fort Monmouth, north
of Riverside Avenue and south of Building 166 (Figure 2-2). Site 80/166 islocated
approximately 500 feet northwest of Oceanport Creek.

2.2 Site Background

In the early 1990s, the DPW developed a UST program for managing approximately 506
USTs located throughout the Fort Monmouth installation (Main Post, Charles Wood and
Camp Evans areas). This program was created to work toward replacing the use of
heating oil as amajor energy source and to convert to natural gas. The DPW’ s approach
involved installing new gas lines, new boilers that could be gas fed, and removing the
non-regulated (residential) USTs. Since 1990, approximately 97 percent of the
aforementioned USTs at Fort Monmouth have been removed.

As part of the DPW’s UST management program, two UST closure reports (dated July
1998 and May 2000) have been submitted to the NJDEP regarding USTsin the
immediate vicinity of Site 80/166. These two reports are presented in Appendices A and
B and are discussed below in Sections 2.2.1 and 2.2.2, respectively.

In 1995, the DPW submitted a Site Investigation (SI) report for the Main Post and
Charles Wood areas. Thissiteinvestigation report is discussed below in Section 2.2.3,
and incorporated into the discussion of contaminants of concern at Site 80/166 (Section
5.3).
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The groundwater monitoring program presented in this report includes two wells (80-
MW1 and 166-MW1) originally installed in September 1994 as part of UST closures.
The locations of these two monitoring wells and four additional wellsinstalled in July
2000 are shownin Figure 2-3. A well construction summary is provided in Table 2-1.
The monitoring well records for these wells are provided in Appendix C.

2.2.1 UST Closureand Sl Report for Former Building T-80 (BCM, 1998)

According to the UST Closure and Ste Investigation Report for Former Building T-80,
NJDEP Registration No. 090010-06, prepared by ATC for the DPW, July 1998
(Appendix A), there was one single-wall steel UST (UST No. 090010-06) located
immediately north of former Building T-80 (Figure 2-4). UST No. 090010-06 was a
1,000-gallon No. 2 fuel oil UST. On June 16, 1994, following the removal of thisUST, a
spill was reported to the NJDEP “Hot Line” for UST number 090010-06 and Case
Number 94-6-16-1127-25 was assigned by the NJDEP. On July 16, 1994, UST No.
090010-06 was cleaned, excavated and disposed of in accordance with NJDEP
requirements. In addition to the UST removal, approximately 56 cubic yards of
potentially contaminated soil was removed and disposed offsite. One hole was observed
on each of the end seams of the tank during the inspection by the subsurface evaluator.

Following the soil excavation and removal of UST No. 090010-06, six post-excavation
samples were collected and analyzed for TPHC using USEPA Method 418.1. All
samples contained either non-detectable concentrations of contaminants or concentrations
below 1,000 mg/kg (the NJDEP cleanup criteriafor TPHC is 10,000 mg/kg).

In response to the observation of potentially contaminated soil near the shallow water
table, one shallow monitoring well (80-MW1) wasinstalled at the former Building T-80
area on September 15, 1994. Well 80-MW1 was constructed to a maximum finished
depth of 13 feet. Thiswell was screened from a depth of 3.0 feet below ground surface
(bgs) to 13 feet bgs with 4-inch diameter 20-sot PVC.

On May 19, 1995 and June 13, 1995, monitoring well 80-MW1 was sampled and
analyzed for VOCs plus 10 TICs and SVOCs plus 15 TICs. One VOC, benzene, was
detected at concentrations exceeding the NJDEP GWQC at concentrations of 1.7 ug/L
and 1.4 ug/L, respectively. No other VOCs or SVOCs were detected in these two
groundwater samples at concentrations exceeding the NJDEP GWQC. No product or
sheen was observed in well 80-MW1 during either of the sampling rounds.

2.2.2 UST Closureand Sl Report for Building 166 (ATC, 2000)

According to the UST Closure and Ste Investigation Report, Building 166, UST No.
90017-17, prepared by ATC, May 2000, (Appendix B), there was one UST (No. 90017-
17) located under the pavement approximately 20 feet west of the southwest corner of
Building 80/166 (Figure 2-4). UST No. 90017-17 was a4,000-gallon fiberglass tank that
contained No. 2 fuel oil.
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On June 16, 1994, the DPW closed UST No. 90017-17. Stained soils were observed in
the UST excavation and organic vapors were detected with an OVA. Based on these
observations, a spill was reported to the NJDEP Hotline and this spill was assigned as
Case No. 94-6-16-1545-09 by the NJDEP. The subsurface evaluator did not observe any
holes or puncturesin UST No. 90017-17 after the UST was removed and drained. Soil
screening was also conducted along the former UST piping run. No contamination was
observed anywhere along the piping length. Based on visual observations, approximately
24 cubic yards of potentially contaminated soil was excavated and disposed offsite during
the UST closure.

On June 16, 1994, following the removal of UST No. 90017-17 and soil excavation, nine
post-excavation soil samples were collected from eight locations along the sidewalls of
the UST excavation. Following the removal of the UST fuel lines (on the same date of
the tank closure), one additional post-excavation sample was collected along the former
piping length, which was approximately 10 feet long. These ten post-excavation soil
samples were analyzed for TPHC using USEPA Method 418.1. TPHC was detected in
each of these ten samples below 1,000 mg/kg.

In response to the observation of potentially contaminated soil near the shallow water
table, one shallow monitoring well (166-MW1) was installed southwest of Building 166
(Figure 2-3) on September 14, 1994. Monitoring well 166-MW1 was constructed to a
maximum finished depth of 10 feet. Thiswell was screened from a depth of 0.5 feet bgs
to 10 feet bgs with 4-inch diameter 20-slot PV C.

Monitoring well 166-MW 1 was sampled in two sampling rounds (May 18, 1995 and June
13, 1995). The two groundwater samples collected in these two rounds were analyzed for
VOCsplus10 TICsand SVOCs plus 15 TICs. No VOCs or SVOCs were detected in
these two groundwater samples at concentrations exceeding the NJDEP GWQC. No
product or sheen was observed in well 166-MW1 during either of the sampling rounds.

2.2.3 Sl Report for Main Post and Charles Wood Areas (Weston, 1995)

As part of an Sl of the Fort Monmouth military installation, Weston conducted soil
sampling, monitoring well installation and sampling and geophysical surveying. In
addition to sampling soil and groundwater at sites throughout the Main Post and Charles
Wood areas of Fort Monmouth, Weston established background concentrations for soil
and groundwater for the Fort Monmouth installation, as reported in the Weston Sl (1995)
(Appendix D). These background concentrations have been used by the DPW for
comparing sample results for native constituents of soil and groundwater (see Section
5.3).

As presented in the Weston Sl Report, several natural and anthropogenic factors
contribute to the wide range in concentrations of metals in soils, which further impact the
concentration of metalsin groundwater. Soils derived from the glauconitic sands contain
abundant aluminum, calcium, potassium, iron, magnesium and manganese (among
others), which are likely to be present at elevated concentrations in the groundwater,
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particularly when sediments are entrained in the collected groundwater samples. A low-
flow sampling methodology was proposed for use by the DPW and accepted by the
NJDEP to assess the impact of entrained sediments on the dissolved phase metals
concentrations at the Main Post and Charles Wood areas of Fort Monmouth. Using a
low-flow sampling methodology to reduce the presence of entrained sediment has
generally yielded substantial reductions in the dissolved phase concentrations of metals,
such as arsenic, antimony, beryllium, cadmium, chromium, cobalt, lead, mercury,
selenium, silver, thallium and vanadium at Fort Monmouth sites. Significant decreasesin
the concentrations of metals characteristic of glauconitic sand also were observed. These
included aluminum, barium, calcium, copper, iron, magnesium, manganese, nickel,
potassium, sodium and zinc.

2.3 Current Conditions

Versar conducted a site walkthrough on June 20, 2001 to assess current conditions at Site
80/166. The site currently consists of Building 166, which is used by the DPW as office
space and equipment storage, a parking area used for storage of construction and army
vehicles, and grassy areas along Riverside Drive. Underground utilities at Site 80/166
are shown in Figure 2-5. Site photographs were taken during the Site 80/166
walkthrough and are included in Appendix E.

2.4  Environmental Setting

The following is a description of the geological/hydrogeological setting of the area
surrounding Site 80/166. Included is adescription of the regional geology of the area
surrounding Fort Monmouth, as well as descriptions of the local geology and
hydrogeology of the Main Post.

24.1 Regional and L ocal Geology

Monmouth County lies within the New Jersey Section of the Atlantic Coastal Plain
physiographic province. Site 80/166 islocated in what may be referred to as the Outer
Coastal Plain subprovince, or the Outer Lowlands. The geologic map of New Jersey is
provided as Figure 2-6.

In general, New Jersey Coastal Plain formations consist of a seaward-dipping wedge of
unconsolidated deposits of clay, silt, sand and gravel. These formations typically strike
northeast-southwest with a dip ranging 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
guartz 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.
More than 20 regional geologic units are present within the sediments of the Coastal
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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 thickness for these units varies greatly (e.g., from several feet to several
hundred feet). The Coastal Plain deposits thicken to the southeast from the Fall Line
(e.g., aboundary zone between older, resistant rocks and younger, softer plain sediments)
to greater than 6,500 feet in Cape May County (Brown and Zapecza, 1990).

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 Sand is ayellowish-gray to reddish brown clayey,
medium-to-coarse-grained sand that contains abundant rock fragments, minor mica and
glauconite (Jablonski). The lower member (Sandy Hook) is adark gray to black,
medium-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. The upper part of the Tinton is often
highly oxidized and iron oxide encrusted (Minard, 1969). Groundwater occurs beneath
the site at a depth of approximately 2 to 12 feet bgs.

The Kirkwood Formation (part of the Kirkwood-Cohansey system) crops out southeast of
the Main Post and dips to the southeast at a slope of 20 feet per mile (Jablonski, 1968).
The Kirkwood Formation consists of alternating layers of sand and clay. The upper unit
isalight gray to yellowish-brown, fine-grained quartz sand with quartz nodules and small
pebbles. Thelower unit isabrown silt in Monmouth County (Jablonski, 1968).

As presented in the Ste Investigation Report - Main Post and Charles Wood Areas, Fort
Monmouth, New Jersey, prepared by Weston, Inc, December 1995 (Weston Sl), several
natural and anthropogenic factors contribute to the wide range in concentrations of metals
in soils, which further impact the concentration of metalsin groundwater. Soils derived
from the glauconitic sands contain abundant aluminum, calcium, potassium, iron,
magnesium and manganese (among others), which are likely to be present at elevated
concentrations in the groundwater, particularly when sediments are entrained in the
collected groundwater samples.

As presented in Appendix C, the lithologic logs from monitoring well installations at
Site 80/166 indicate that the lithology consists of brown, green and black clay, silt and
fine sand and brown sand with sub-rounded quartz pebbles. Water-level elevation data
collected during the investigation presented in this report indicates groundwater flow was
toward Oceanport Creek. Further discussion of the subsurface conditionsis presented in
Section 4.0.
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2.4.2 Hydrogeology

Fort Monmouth liesin the Atlantic and Eastern Gulf Coastal Plain groundwater region
(Meidler et a., 1988). This groundwater region is underlain by undeformed,
unconsolidated to semi-consolidated sedimentary deposits. The chemistry of the water
near the surface is variable with low dissolved solids and high iron concentrations. The
water chemistry in areas underlain by glauconitic sediments (such as Red Bank, Tinton
and Hornerstown Sands) is dominated by calcium, magnesium, manganese, aluminum
and iron. The sediments in the area of Fort Monmouth were deposited in fluvial-deltaic
to near shore environments.

The water table aquifer in the Main Post areaiis identified as part of the “Navesink-
Hornerstown Confining Units,” or minor aquifers. The minor aquifersinclude the
Navesink formation, Red Bank Sand, Tinton Sand, Hornerstown Sand, Vincentown
Formation, Manasquan Formation, Shark River Formation, Piney Point Formation and
the basal clay of the Kirkwood Formation. These geologic formations comprise a
“Composite Confining Bed” for the Wenonah Mount Laurel Aquifer (Zapecza, 1984).

WEellsinstalled in the Red Bank and Tinton Sands produce 2 to 25 gallons per minute
(gpm) (Jablonski, 1968). Groundwater is typically encountered at the Main Post and in
the surrounding areas at shallow depths below ground surface (2 to 9 feet bgs). Water in
the surficial aquifer generally flows east toward the Atlantic Ocean.

As presented in Figur e 2-7, Fort Monmouth is located within the outcrop area of the
“Navesink-Hornerstown Confining Unit” (Martin, 1998), which also includes the Red
Bank Sand, Tinton Sand, Vincentown Formation, Manasquan Formation, Shark River
Formation, Piney Point Formation and the basal clay of the Kirkwood Formation. The
Navesink-Hornerstown Confining Unit is approximately 125 feet thick at Site 80/166.

Based on areview of the NJDEP GWQS (NJAC 7:9-6), January 7, 1993, Versar has
determined that the siteisunderlain by aClassI11-A aguifer. A formal presentation of
this finding was made to the NJDEP in November 2003. The primary designated use for
Class111-A groundwater isthe release or transmittal of groundwater to adjacent
classification areas and surface water, as relevant. Secondary designated usesin Class
I11-A include any reasonable use. Further discussion of the Class I11-A aquifer
designation is presented in Section 6.3.

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

e 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 lensesin the natural overburden deposits
Local groundwater recharge areas (i.e., streams, lakes)
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e Roadways, utility conduits, and stormwater culverts

Dueto the fluvia nature of the overburden deposits (e.g., sand and clay lenses), shallow
groundwater flow direction is best determined on a case-by-case basis. The groundwater
in the vicinity of Site 80/166 appears to be flowing in a southeast direction toward
Oceanport Creek.

243 Sails

According to the U.S. Department of Agriculture (USDA), Soil Conservation Service,
Monmouth County Soil Survey (April 1989), the majority of the Main Post is covered by
urban land (Figure 2-8). The soil survey describes urban land as areas where concrete,
asphalt, buildings, shopping centers, airports or other impervious surfaces cover 80
percent or more of the surface. In addition, the survey indicated that the natural
subsurface soils have largely been replaced with artificial or foreign fill materias
(developed land with disturbed soils).

The following soil series and classification units are mapped in the Main Post area:

e DoB Downer sandy loam (with 2 to 5 percent slopes)

e FrB Freehold sandy loam (with 2 to 5 percent slopes)

e FUB Freehold sandy loam/urban land complex (with O to 10 percent
slopes)

e HV Humaguepts, frequently flooded

e KVA Kresson loam (with O to 5 percent slopes)

o UA Udorthents, smoothed

e UD Udorthents — urban land complex (with O to 3 percent slopes).

The Downer series soils are well-drained soils that are found on uplands and terraces.
The soilsare formed in acid, silty coastal plain sediments. The Freehold soils are aso
well drained and are formed in acid, loamy, coastal plain sediments that, by volume, are 1
to 10 percent glauconite and are found on uplands. The Humagquepts soils are somewhat
poorly- to very poorly- drained soils that are formed in stratified, sandy, or loamy
sediments of fluvial origins. The Humaguepts soils are located on the floodplain and are
subject to flooding several times each year. The Kresson loam is anearly level to gently
sloping soil and is somewhat poorly drained. The soil isfound on low dividesand in
depressions.

The Udorthents soils have been atered by excavation or filling activities. Infilled aress,
these soils consist of loamy material that is more than 20 inches thick. Thefilled areas
include floodplain, tidal marshes and areas with moderately, well drained to very poorly
drained soils. Some Udorthent soils contain concrete, asphalt, metal and glass. The soils
in the vicinity of Site 80/166 are classified as UD — Udorthents — urban land complex,
with 0 to 3 percent slopes (Figure 2-8).
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2.4.4 Topography and Surface Drainage

Over the last 80 years, the natural topography of Fort Monmouth has been atered by
excavation and filling activities conducted by the military. The land surface at the Main
Post is relatively flat and ranges in elevation from approximately 4 feet above mean sea
level (amdl) in the east at Oceanport Creek to 32 feet amgl at the western end of the post,
near Highway 35. The eastern half of the post is generally 10 feet amd in elevation.

Surface water runoff from the western part of the Main Post flows into the Lafetra Creek
to the north or into Mill Creek to the south. The USGS topographic map (Figure 2-1)
shows the Lafetra Creek as Parkers Creek Branch and Mill Creek as Wampum. Both
Mill Creek and Lafetra Creek originate off-post. Mill Creek is channelized and flows
along the southern boundary of the Main Post, turning north just past the Auto Craft
Shop. Lafetra Creek forms the northern boundary of the Main Post and joins Mill Creek
to form Parkers Creek. Parkers Creek flows eastward aong the northern boundary and
joins Oceanport Creek east of the post. Most of Parkers Creek, Lafetra Creek and Mill
Creek aretidally influenced.

The U.S. Fish and Wildlife Service (FWS) National Wetland Inventory Long Branch
guadrangle maps indicate the presence of wetlands at the Main Post. Parkers Creek and
Oceanport Creek are classified as estuarine intertidal aquatic beds. The area of Parkers
Creek and the part of Oceanport Creek/Husky Brook are classified as estuarine intertidal
emergent wetlands. Lafetra Creek and Mill Creek are classified asriverine lower
perennia open water/unknown bottom.

Site 80/166 is located approximately 500 feet northwest of Oceanport Creek, which
empties to the east into Shrewsbury River. The USGS topographic map (Figure 2-1)
shows that the land surface of the siteisrelatively flat at an elevation of less than 20 feet
amgl. Surface water runoff at Site 80/166 drains into catch basins and flows southeast
into Oceanport Creek.
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30STEACTIVITIES

Fort Monmouth DPW has conducted remedial investigation activities, including a
groundwater sampling program, to define the areal extent of potential pollutants and
evaluate impacts to groundwater in the vicinity of Site 80/166. Remedial investigation
activities were performed from April 1997 and continued through August 2001. These
activities were managed by the Fort Monmouth DPW and performed by TECOM-Vinnell
Services (TVS) and Versar. The details of remedial investigation activities that occurred
at Site 80/166 are described in the following sections.

3.1 Wadll Installation

A total of six monitoring wells (80-MW1, 80-MW2, 80-MW3, 80- MW4, 80-MWS5 and
166-MW1) comprise the quarterly groundwater monitoring program conducted by the
DPW. Asdiscussed in Section 2.2, two of the six wells (80-MW1 and 166-MW1) were
installed in September 1994 during UST closures and site investigations (at former
Building T-80 and Building 166, respectively). The remaining four wells (80-MW2
through 80-MWS5) were installed by the DPW on July 24, 2000.

Each of these four additional wells were installed to atotal depth of 10 feet and screened
with 10-slot PVC from 2 to 10 feet bgs. The locations of these wells (Figur e 2-3) were
strategically selected by the DPW to monitor possible contaminants released into the
groundwater due to the former USTs |located at Site 80/166. Monitoring well
construction details are summarized in Table 2-1. Well boring logs and monitoring well
records are provided in Appendix C.

3.2 Sample Collection Activities

As part of the remedial investigation of Site 80/166, quarterly groundwater monitoring
was conducted from April 1997 through January 2001 and a Geoprobe® investigation was
conducted in March and May 2000. Sampling activities were performed in accordance
with the Fort Monmouth Standard Sampling Operating Procedure (December 1997).
Laboratory analyses of the samples collected at Site 80/166 were conducted by the Fort
Monmouth Environmental Testing Laboratory (FMETL), a New Jersey certified
laboratory (Certification No. 13461).

3.2.1 Groundwater Sampling Collection Activities

Two monitoring wells (80-MW1 and 166-MW1) were sampled during 16 quarterly
sampling rounds (#1 through #14, #16 and #17) from April 1997 through January 2001.
Monitoring wells 80-MW?2, 80-MW3, 80-MW4 and 80-MWS5 were incorporated |ater
into the quarterly monitoring program and sampled from August 2000 through January
2001 during four quarterly rounds (#14, #15, #16 and #17). Monitoring wells 80-MW1
and 166-MW1 were not sampled during quarterly round #15, which occurred one month
after round #14.

31 January 4, 2005



ANoeN °BNe Site 80/166 — Remedial Investigation Report
"‘/' s."wa Fort Monmouth, New Jersey

During the 17 rounds of quarterly groundwater sampling, atotal of 89 groundwater
samples, including 11 duplicate samples, 15 field blanks and 15 trip blanks for quality
assurance/quality control (QA/QC) purposes, were collected from the six monitoring
wells at Site 80/166. The quarterly groundwater samples were analyzed as follows:

e During the first quarterly sampling round, groundwater samples were analyzed for
VOCsplus 15 TICs using USEPA method 624, and lead using USEPA Method
3113B.

e During quarterly sampling round #2, VOCs plus 15 TICs were analyzed using
USEPA Method 624, SVOCs plus 25 TICs were analyzed using USEPA Method
625, pesticides and PCBs were analyzed using USEPA Method 608, and TAL
metals were analyzed using USEPA Methods 3111D, 3111B, 3112B, 3113B and
3120B.

e During quarterly sampling rounds #3 through #17, VOCs plus 15 TICs were
anayzed using USEPA Method 624, SVOCs plus 25 TICs were analyzed using
USEPA Method 625, pesticides and PCBs were analyzed using USEPA Method
608, and TAL metals were analyzed using USEPA Methods 3112B and 3120B.

A summary of the groundwater sampling activities, including rounds, well IDs, sample
IDs, sample locations, collection/analysis date, analytical parameters and analysis
method, is provided in Table 3-1. Copies of the groundwater sampling chain-of-custody
forms and laboratory data sheets are presented in Appendix F. The results of the
quarterly groundwater monitoring program for Site 80/166 are discussed in Section 5.1.

In consideration of the potential benefits of the low-flow sampling procedure (see
Section 2.2.3), two additional rounds of low-flow sampling were conducted on
September 6 - 7, 2000 (Low Flow #1), and October 11 - 12, 2000 (Low Flow #2) using a
low-flow groundwater sampling technique. A total of 20 samples, including four
duplicate samples and four field blanks for QA/QC purposes, were collected and
analyzed for TAL metals to determine whether metal concentrations observed in the
groundwater samples at Site 80/166 are due to entrained soil particles (e.g., high
turbidity), rather than dissolved phased groundwater constituents. During the two low-
flow sampling rounds at Site 80/166, groundwater samples were also analyzed for
pesticides and PCBsin order to determine if detections of pesticides and PCBs were
affected by turbidity during quarterly sampling rounds. The samples were analyzed by
the FMETL for pesticides and PCBs using USEPA Method 608 and TAL metals utilizing
USEPA Methods 3120B and 3112B. A summary of the groundwater sampling activities,
including rounds, well IDs, sample IDs, sample locations, collection/analysis date,
analytical parameters and analysis method, is provided in Table 3-1. Copies of the
groundwater sampling chain-of-custody forms and laboratory data sheets are presented in
Appendix F. The results of the low-flow sampling rounds for Site 80/166 are discussed
in Sections 5.1.

Sampling equipment was thoroughly decontaminated before and after each use in
accordance with the Fort Monmouth Standard Sampling Operating Procedure (1997).
Following collection, the groundwater samples were immediately placed in laboratory-
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supplied bottleware. The sample containers were labeled, sealed, packed in ice and
transported to the FMETL under proper chain-of-custody procedures.

During each of the monitoring well sampling rounds, aquifer chemical characteristics
including pH, temperature, conductivity and dissolved oxygen (DO) were recorded prior
to sampling. These chemical characteristics are included in the laboratory data packages.
The aquifer pH and DO data are presented in Section 5.4 and discussed in Section 6.1.

3.2.2 Geoprobe® | nvestigation

Geoprobe® soil and groundwater samples were collected in March and May 2000 at Site
80/166. A total of 18 subsurface soil samples and 18 groundwater samples were
collected from 18 distinct Geoprobe® borings. The soil samples were collected from each
Geoprobe® boring at depth intervals ranging from 3 to 4 feet bgs. The Geoprobe®
groundwater samples were collected from depth intervals approximately 3 to 7 feet bgs.
The locations of the Geoprobe® samples are shown in Figure 3-1.

Sampling equipment was thoroughly decontaminated before and after each use, in
accordance with the Fort Monmouth Standard Sampling Operating Procedure (1997).
The soil samples were collected and immediately placed in laboratory-supplied
bottleware. The sample containers were labeled, sealed, packed in ice and transported to
the FMETL under proper chain-of-custody procedures. A summary of the Geoprobe®
soil and groundwater sampling activities, including rounds, sample IDs,
collection/analysis dates, analytical parameters and analysis method is provided in Table
3-2. Copies of the Geoprobe® soil and groundwater sampling chain-of-custody forms for
the laboratory analyses are presented in Appendix G. The Geoprobe® soil and
groundwater samples were analyzed by the FMETL for VOCs plus 15 TICs and percent
solids using USEPA Method 624. The Geoprobe® soil and groundwater sample results
arediscussed in Section 5.2.

3.3 Groundwater Depth M easurements

During each of the groundwater monitoring rounds conducted at Site 80/166 (including
the 17 quarterly monitoring rounds and two low-flow rounds), measurements of the depth
to water were recorded with an accuracy of 0.01 feet. These depth to groundwater
measurements, recorded from 1997 through 2001, are presented in Table 3-3. The
groundwater elevation at each well was calculated by subtracting the measured depth to
groundwater from the elevation of the top of the well casing. Groundwater elevations are
discussed in Section 4.2.

3.4 Slug Testing Procedures
Versar conducted slug testing at the six monitoring wells located at Site 80/166 on

August 15, 2001. Slug testing was performed to estimate hydrogeologic properties of the
shallow soils at this site, such as groundwater velocity, to be used for contaminant
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transport modeling. The equipment used to perform the slug testing included a Hermit
Environmental Data Logger (Model 1000C), a 10-psi pressure transducer, and a 4-foot
long, 3.5-inch diameter PV C slug.

Slug testing was performed by first recording the depth to top of groundwater, then
placing the slug and the transducer into the well and allowing the water to equilibrate to a
level close to the original water level. The new water level was set as the reference water
level for the datalogger during the slug test. The slug was then removed and the data
logger recorded the changing water level with time. The collected data were then
transferred to a personal computer for later review and reduction. The raw data are
presented in Appendix H. The results are discussed in Section 4.2.

3.5 Sensitive Receptors/Well Search

Searches were conducted using various databases and historical information to identify
receptors and groundwater wells that may be potentially affected by Site 80/166. An
Offsite Receptor Report (dated October 24, 2001) was prepared surrounding a central
point of the Main Post (less than one-mile from Site 80/166) by Environmental Data
Resources, Inc. (EDR).

In addition, a search of the comprehensive well database maintained by the NJDEP Well
Permitting and Regulations Section of the Bureau of Water Allocation was performed to
identify groundwater wells that may potentially be affected by Site 80/166. The search
was performed for a one-mile radius surrounding the central point of Site 80/166.

A copy of the sensitive receptor survey is provided in Appendix | and a copy of the well

search summary is provided in Appendix J. Theresults of the sensitive receptor survey
and well search are discussed in Section 6.2.

34 January 4, 2005



ANoeN °BNe Site 80/166 — Remedial Investigation Report
"‘/' s."wa Fort Monmouth, New Jersey

40 SITEPHYS CAL CHARACTERISTICS

The following sections represent the findings of the geologic and hydrogeologic
characterization program for Site 80/166. The following sections represent the findings
of Site 80/166 geologic and hydrogeol ogic characterization program for Site 80/166.
These sections include a detailed discussion of the physical properties of the
unconsolidated soil, bedrock and groundwater underlying the study area. Groundwater
elevation data collected by the DPW from April 1997 through January 2001 are presented
in this section.

4.1 Lithology

The lithology encountered at Site 80/166 consists of fine sand, silt and clay with afew
thin layers of rounded quartz gravel. Two geologic cross sections (A-A' and A'-A") were
prepared for monitoring wellsin the study area. Geologic cross section A-A' depicts the
profiles for monitoring wells 166-MW1, 80-MW1, 80-MW2 and 80-MW4. Geologic
cross section A'-A" depicts the profiles for monitoring wells 80-MW3, 80-MW4 and 80-
MWS5. The cross section location map isincluded as Figure 4-1. The data used to
construct the cross sections are presented in Table 4-1 (cross section A-A’) and Table 4-
2 (cross section A'-A"). The geologic cross section A-A' is presented in Figure 4-2 and
the geologic cross section A'-A" is presented in Figure 4-3. The boring logs used to
create the cross section data tables are contained in Appendix C.

Subsurface material encountered in the well borings at Site 80/166 consisted of brown,
green and black clay, silt and fine sand (Units 2, 3, 4, 5, 6 and 8) and brown sand with
sub-rounded quartz pebbles (Unit 7). Thelithology of this material is consistent with the
Tinton Sand formation (Minard, 1969). As noted on the geologic cross sectionsin
Figures 4-2 and 4-3, some of the lithology presented in cross section A-A' as native soil
may befill. The boring logsfor the wells at Site 80/166 (Appendix C) do not specify
that fill was encountered; however, due to the construction of buildings, underground
utilities, and paved areas at Site 80/166, the presence of fill is assumed.

The following underground utilities are shown in geologic cross sections A-A’ and A'-
A"

e One6-inch diameter gaslineis shown in geologic cross section A-A'.
e One6-inch diameter gas line and two 10-inch diameter gas lines are shown in
geologic cross section A'-A".

4.2 Groundwater Flow
During the groundwater sampling program at Site 80/166 (17 quarterly rounds and two
low-flow rounds), groundwater was encountered in monitoring wells at Site 80/166 at

depths ranging from 0.47 to 4.04 feet bgs (T able 3-3) with adlight gradient toward the
southeast. Groundwater velocity and flow directions were predicted based on the
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421 Groundwater Flow Direction

In accordance with NJAC 7:26E-3.13(d)2iv, three groundwater contour maps were
generated based on groundwater depth measurements collected on August 16, 2000
(Figure 4-4a), October 27, 2000 (Figur e 4-4b), and January 24, 2001 (Figur e 4-4c) from
the six monitoring wells. The groundwater underlying Site 80/166 consistently flows to
the southeast towards Oceanport Creek. No significant variations in groundwater flow
conditions were observed in these three groundwater contour maps. Groundwater
elevation data are presented in Table 3-3.

4.2.2 Hydrogeologic Properties

Asdiscussed in Section 3.4, Versar conducted slug testing of the six monitoring wells
located at Site 80/166 on August 15, 2001. Versar utilized the computer software Aquifer
Test by Waterloo Hydrogeologic, Inc. (version 3.01, 2001) to reduce the slug testing data
using Bouwer-Rice methodologies. Data plots generated by Aquifer Test are presented
in Appendix H. A summary of the calculated conductivity valuesis presented in Table
4-3.

The calculated conductivity values range from 2.0 feet/day at monitoring well 80-MW1
to 6.4 feet/day at well 80-MWS5, with a calculated geometric mean of 3.8 feet/day. The
variability in the range of hydraulic conductivities is associated with the shallow depth of
the monitoring wells, partial penetration into the aguifer, and the heterogeneous nature of
thefill material at Site 80/166. The geometric mean is used instead of the average due to
the commonly high range of variability in hydraulic conductivity measurements.

The groundwater flow gradient for Site 80/166 was estimated using the groundwater
elevation data discussed above. The groundwater flow gradient (i) is calculated by
measuring the distance (L) between two equipotential lines h; and h, using the following
equation:

i_hl—hz
L

The groundwater flow gradient for Site 80/166, based on water level measurements
collected on January 24, 2001, was estimated at approximately 0.015 feet per foot.

Groundwater flow velocity (v) in the vicinity of Site 80/166 was then estimated using the
groundwater flow gradient (i), an estimated hydraulic conductivity (K) for the
surrounding soils based on the slug test results, and an assumed porosity (o) in the
following equation:
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The hydraulic conductivity (K) used in the calculation, 3.8 feet/day, is the geometric
mean based on the results of slug testing performed by Versar (Table 4-3). The porosity
(o) was estimated at 40% using average values for silt and sands (Heath, USGS, 1989).
The groundwater velocity for Site 80/166 was calculated to be approximately 0.14 feet

per day (equal to 52 feet per year) based on the January 24, 2001 water-level
measurements.
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5.0SITECHEMICAL CHARACTERIZATION

This section includes a discussion of the chemical characterization of Site 80/166 based
on the various samples collected and analyzed from 19 rounds of monitoring well
sampling. DPW personnel were responsible for the collection of samples during this
remedial investigation. Sample analyses were performed by the FMETL.

51  Groundwater Sampling Results

This section presents a discussion of the results of laboratory analyses performed for the
19 rounds of groundwater samples collected from April 1997 through June 2001 from the
six monitoring wells (80-MW1 through 80-MWS5 and 166-MW1) at Site 80/166. These
19 rounds are a combination of 17 quarterly rounds conducted at wells 80-MW1 and 166-
MW1, four quarterly rounds at wells 80-MW?2 through 80-MWS5, and two additional low-
flow rounds conducted at each of the wells (Table 3-1). The groundwater samples were
collected and analyzed for VOCs plus 15 TICs, SVOCs plus 25 TICs, pesticides, PCBs
and TAL metals.

The two low-flow sampling rounds were conducted on September 6 - 7, 2000 (Low Flow
#1), and October 11 - 12, 2000 (Low Flow #2) using alow-flow groundwater sampling
technique for pesticides, PCBsand TAL metals. Asdiscussed in Section 2.2.3, alow-
flow sampling methodology was proposed for use by the DPW and accepted by the
NJDEP to assess the impact of suspended sediments on the dissolved phase metals,
pesticides and PCB concentrations at Site 80/166.

Asdiscussed in Section 2.4.2, Fort Monmouth is underlain by a Class 111-A aquifer. The
appropriate groundwater quality criteriafor Class111-A are the criteriafor the most
stringent classification for vertically or horizontally adjacent ground waters that are not
Class|11-A (NJAC 7:9-6.7e). The NJDEP criteria used for comparison of groundwater
analytical results were the higher of the Practical Quantitation Limits (PQLS) and the
NJDEP GWQC for Class 11-A aguifers (NJAC 7:9-6, Table 1).

During the 19 rounds of sampling, atotal of six VOCs were detected in site groundwater.
One VOC was detected at concentrations that exceeded its respective GWQC in at |east
one sample, while the remaining five VOCs were detected below their respective GWQC
or Interim GWQC. A tota of ten SVOCs were detected in site groundwater below their
respective GWQC. A total of four pesticides were detected in site groundwater above
their respective GWQC. No PCBswere detected in site groundwater. A total of 23
metals were detected in site groundwater. Eight metals were detected at concentrations
that exceed their respective GWQC in at least one sample, while the remaining 15 metals
were detected below their respective GWQC.

The detections of analytes in groundwater samples are presented in four subsections:

VOCs (Section 5.1.1), SVOCs (Section 5.1.2), Pesticides and PCBs (Section 5.1.3) and
Metals (Section 5.1.4). Analytes detected in groundwater samples at Site 80/166 at
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concentrations above the NJDEP criteria are bold and highlighted in Table 5-1. The
chain-of-custody forms for groundwater samples and laboratory data sheets are provided
in Appendix F. Figure 5-1 shows the contaminant distribution for groundwater within
the area of Site 80/166.

511 VOCs

During 19 rounds of groundwater sampling, one VOC was detected in site groundwater at
concentrations that exceeded its respective GWQC in at |east one sample.

Benzene was detected at concentrations exceeding the GWQC of 1.0 ug/L in four rounds
of sampling collected at one monitoring well location. Concentrations ranged from 1.26
ug/L (sampling round #8) to 1.71 ug/L (sampling round #5) in 80-MWL1.

512 SVOCs

No SVOCs were detected above the appropriate GWQC at the site.

5.1.3 Pesticidesand PCBs

During 19 rounds of groundwater sampling, four pesticides were detected in site
groundwater at concentrations that exceeded their respective GWQC in at least one
sample.

a-Chlordane was detected at concentrations exceeding the GWQC of 0.5 ug/L in three
rounds of sampling collected at two monitoring well locations. Concentrations ranged
from 0.779 ug/L (sampling round #15) to 1.625 ug/L (sampling round #17) in 80-MW2.

g-Chlordane was detected at concentrations exceeding the GWQC of 0.5 ug/L in two
rounds of sampling collected at one monitoring well location. Concentrations ranged
from 0.979 ug/L (Low Flow #2) to 2.719 ug/L (sampling round #17) in 80-MW?2.

4,4'-DDD was detected at concentrations exceeding the GWQC of 0.1 ug/L in three
rounds of sampling collected at two monitoring well locations. Concentrations ranged
from 0.148 ug/L (sampling round #9) in 80-MW1 to 0.453 ug/L (sampling round #14) in
80-MW2.

Endosulfan Sulfate was detected at concentrations exceeding the GWQC of 0.4 ug/L in

one round of sampling collected at one monitoring well location at a concentration of
0.485 ug/L in 80-MW2.
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514 Metals

During 19 rounds of groundwater sampling, eight metals were detected in site
groundwater at concentrations that exceeded their respective GWQC in at least one
sample.

Aluminum was detected at concentrations exceeding the GWQC of 200 ug/L in 18
rounds of sampling collected at six monitoring well locations. Concentrations ranged
from 215 ug/L (sampling round #16) in 80-MW1 to 97,500 ug/L (sampling round #15) in
80-MWS5.

Arsenic was detected at concentrations exceeding the GWQC of 8.0 ug/L in 17 rounds of
sampling collected at four monitoring well locations. Concentrations ranged from 8.49
ug/L (sampling round #8) in 80-MW1 to 71.6 ug/L (sampling round #15) in 80-MWS5.

Cadmium was detected at concentrations exceeding the GWQC of 4.0 ug/L in eight
rounds of sampling collected at four monitoring well locations. Concentrations ranged
from 4.15 ug/L (sampling round #17) in 166-MW1 to 24.6 ug/L (sampling round #8) in
80-MW1.

Chromium was detected at concentrations exceeding the GWQC of 100 ug/L in one
rounds of sampling collected at two monitoring well locations. Concentrations ranged
from 121 ug/L (sampling round #2) in 166-MW1 to 148 ug/L (sampling round #2) in 80-
MW1.

Iron was detected at concentrations exceeding the GWQC of 300 ug/L in 18 rounds of
sampling collected at six monitoring well locations. Concentrations ranged from 578
ug/L (sampling round #2) in 80-MW2 to 571,000 ug/L (sampling round #2) in 80-MWS5.

Lead was detected at concentrations exceeding the GWQC of 10 ug/L in ten rounds of
sampling collected at four monitoring well locations. Concentrations ranged from 10.4
ug/L (sampling round #6) in 80-MW1 to 84.1 ug/L (sampling round #15) in 80-MWS5.

Manganese was detected at concentrations exceeding the GWQC of 50 ug/L in 18
rounds of sampling collected at six monitoring well locations. Concentrations ranged
from 51.5 ug/L (sampling round #17) in 80-MW3 to 17,250 ug/L (sampling round #2) in
166-MW1.

Sodium was detected at concentrations exceeding the GWQC of 50,000 ug/L in 18
rounds of sampling collected at six monitoring well locations. Concentrations ranged
from 58,200 ug/L (sampling round #6) in 166-MW1 to 11,700,000 ug/L (sampling round
#15) in 80-MW5.
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5.2 Geoprobe® Investigation Results

The DPW installed 18 Geoprobe® borings at Site 80/166 and collected subsurface soil
and groundwater samples at each of these borings. Figure 3-1 shows the locations of the
Geoprobe® borings at Site 80/166. The Geoprobe® sampling results are discussed below
and are summarized in Figure 5-2, Table 5-2 (soils), Table 5-3 (groundwater).

5.2.1 Geoprobe® Soil Sampling Results

The 18 soil samples were collected at each Geoprobe® boring at Site 80/166 at depth
intervals ranging from 3 to 4 feet bgs. The soil samples were analyzed by the FMETL for
VOCs plus 15 TICs and percent solids using USEPA Method 624. A summary of the
subsurface soil sample analytical resultsis provided in Table 5-2. The soil sample
results were compared to the NJDEP Residential Direct Contact Soil Cleanup Criteria
(RDCSCC) and the NJDEP Impact to Groundwater Soil Cleanup Criteria (IGWSCC).

A total of three VOCs were detected in at least one soil sample below their respective
RDCSCC and IGWSCC.

5.2.2 Geoprobe® Groundwater Sampling Results

The 18 Geoprobe® groundwater samples were collected at depth intervals of
approximately 3to 7 feet bgs. The groundwater samples were analyzed by the FMETL
for VOCs plus 15 TICs using USEPA Method 624. The analytical results for the
groundwater samples collected are provided in Table 5-3.

A total of eight VOCs were detected in the Geoprobe® groundwater samples. Two VOCs
were detected at concentrations that exceeded their respective GWQC in at least one
sample, while the remaining five VOCs were detected below their respective GWQC.

Benzene was detected at concentrations exceeding the GWQC of 1.0 ug/L in two
groundwater samples collected at two Geoprobe® boring locations. Concentrations
ranged from 1.13 ug/L in boring location #2 to 6.84 ug/L in boring location #3.

Bromodichloromethane was detected at concentrations exceeding the GWQC of 1.0

ug/L in one groundwater sample collected at one Geoprobe® boring location (#18) at a
concentration of 2.06 ug/L.

5.3 Contaminantsof Concern
In order to determine the potential COCs at Site 80/166, the first step was to identify

exceedances of the NJDEP GWQC in monitoring well and Geoprobe® groundwater
samples collected at Site 80/166. These exceedances are presented in Sections 5.1 and
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5.2 above and in Tables 5-1 and 5-3. There were no exceedances of applicable NJDEP
cleanup criteriain soil samples collected from Geoprobe® samples at Site 80/166 (Table
5-2). There were four groundwater constituents identified as COCs in groundwater (a-
chlordane, g-chlordane, arsenic and lead) at Site 80/166 as discussed in this section.

There were several factors that were used to eliminate or identify analytes as COCs.
These factors include the magnitude and frequency of the exceedances, comparisons to
low-flow sample results (for metals and pesticides only) and comparisons to established
background concentrations (see Section 2.2.1). Table 5-4 summarizes the process used
to identify COCsin groundwater at Site 80/166.

There were two V OCs (benzene and bromodichloromethane) that were detected in
groundwater at Site 80/166 at concentrations exceeding the NJDEP GWQC during the 19
groundwater sampling events and the Geoprobe® groundwater study. However, neither
of these VOCsis considered to be a COC at Site 80/166, as discussed below:

e Benzene was detected in four of 16 rounds in monitoring well 80-MW1 at
concentrations exceeding the GWQC. Benzene was a so detected at
concentrations exceeding the GWQC in two of the 18 Geoprobe® boring
groundwater samplesin March 2000 (boring locations #2 and #3) near well 80-
MW1. Benzene was not detected in each of the four most recent monitoring well
sampling rounds (May 2000 to January 2001). Benzeneis not considered a COC
at the 80/166 due to the infrequency and magnitude of the exceedancesin
groundwater samples.

e Bromodichloromethane exceeded the GWQC in only one groundwater sample
collected at Site 80/166 and is therefore not considered to be a COC.

There were no SVOCs detected at concentrations exceeding the GWQC. Therefore, no
SVOCs are considered COCs at Site 80/166.

There were four pesticides (4,4 -DDD, a-chlordane, g-chlordane and endosulfan sulfate)
that were detected in groundwater at concentrations exceeding the NJDEP GWQC. Out
of these four pesticides, two are identified as COCs (a-chlordane and g-chlordane), as
discussed below:

e 4,4-DDD was detected at concentrations exceeding the NJDEP GWQC during
two of 17 quarterly sampling rounds in monitoring well 80-MW1 and during one
of fiveroundsin well 80-MW?2. There were no exceedances for 4,4-DDD during
the two low-flow sampling rounds. 4,4-DDD is not considered a COC at Site
80/166 due to the infrequency and magnitude of the exceedances in groundwater
samples.

e aChlordane was detected above the NJDEP GWQC in well 80-MW?2 during two
of five quarterly sampling rounds. a-Chlordane was also detected above the
NJDEP GWQC in monitoring well 166-MW during the first low-flow sampling
round. The maximum detected concentration of a-chlordane was 1.625 ug/L .
Therefore, a-chlordane isidentified as a potential COC.
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e g-Chlordane was detected above the NJDEP GWQC in well 80-MW?2 in two of
five samples collected (including one during the first low-flow sampling round).
The maximum detected concentration of g-chlordane was 2.719 ug/L. Therefore,
g-chlordane isidentified as a potential COC.

e Endosulfan sulfate exceeded the NJDEP GWQC in only one groundwater sample
(low flow) collected at Site 80/166 and is therefore not considered to be a COC.

There were eight metal s that were detected in site groundwater at concentrations
exceeding the NJDEP GWQC (aluminum, arsenic, cadmium, chromium, iron, lead,
manganese and sodium). The specific exceedances and the identification of each of these
metals as a potential COC are discussed below.

Asdiscussed in Section 2.2.3, alow-flow sampling methodology was proposed for use
by the DPW and accepted by the NJDEP to assess the impact of suspended sediments on
the dissolved phase metals concentrations at Site 80/166. The eight different metals that
were detected in Site 80/166 groundwater at concentrations exceeding the NJDEP
GWQC are distinguished below into background and non-native metals. The indigenous
metals are compared to the Main Post Maximum Background Concentrations (MBC)
identified in the Weston Sl (1995), which are presented in Tables 5-1 and 5-4. The non-
native metals are discussed in relation to the NJDEP GWQC only.

Of the eight metals detected in Site 80/166 groundwater that exceed the GWQC, four
metals (aluminum, iron, manganese and sodium) are common background constituentsin
Monmouth County soils. The water chemistry in areas underlain by glauconitic
sediments (such as Red Bank, Tinton and Hornerstown Sands) is dominated by calcium,
magnesium, manganese, aluminum and iron. Elevated concentrations of these metals are
routinely observed in groundwater samples collected at Fort Monmouth. In consideration
of these facts, the groundwater analytical results for these eight metals were compared to
their respective MBCs of 121,000 ug/L (aluminum), 431,000 ug/L (iron), 331 ug/L
(manganese), and 21,500 ug/L (sodium), asfollows:

e Aluminum is not considered to be a COC because aluminum was not detected at
concentrations exceeding the MBC.

e |ron and manganese are not considered COCs because these metals are native
constituents of soils at Site 80/166.

e Sodiumisnot considered to be a COC due to the proximity of Site 80/166 to sea
water.

There were four non-native metals that exceeded the NJDEP GWQC (arsenic, cadmium,
chromium and lead). Of these four non-native metals, chromium is not considered a
COC because chromium exceeded the NJDEP GWQC in only two samples collected at
Site 80/166. Both of the chromium exceedances occurred in August 1997 when
chromium was also detected in the laboratory blank sample. The remaining three non-
native metals (arsenic, cadmium and lead) were compared to sample results collected
during the low-flow sampling rounds.
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Two separate rounds of sampling (September 6 - 7, 2000 and October 11 - 12, 2000)
were performed during the quarterly groundwater sampling program using the low-flow
groundwater sampling technique as discussed in Section 3.2.1. Thistechnique was used
to determine if the detected metal concentrations observed in the groundwater samples
are afunction of entrained sediments suspended in the groundwater during the course of
well purging and sampling activities, or an accurate representation of dissolved phase
aquifer/groundwater conditions. These comparisons provided the following results:

e Arsenic concentrations exceeded the NJDEP GWQC in samples collected during
both of the low-flow sampling rounds. Arsenic was also detected at
concentrations exceeding the GWQC in 14 of 17 quarterly sampling rounds at
monitoring well 80-MW1. Based on these results, arsenic is considered to be a
potential COC at Site 80/166.

e Cadmium was not detected during the two low-flow sampling rounds (September
and October 2000) and is therefore not considered a COC.

e L ead was detected above the NJDEP GWQC during both of the low-flow
sampling rounds (September and October 2000). Lead was also detected in
multiple rounds in monitoring wells 80-MW1, 80-MW4, 80-MWS5 and 166-MW1.
Based on these results, lead is considered to be a potential COC at Site 80/166.

Based on the magnitude of the exceedances, the frequency of occurrences, and the wide-
ranging results, two pesticides (a-chlordane and g-chlordane) and two metals (arsenic and
lead) are identified as potential COCs at Site 80/166 and are given further consideration
with regard to contaminant migration potential in Section 6.0 of thisRIR. No other
potential contaminants of concern were identified at Site 80/166. The concentrations of
these COCs at Site 80/166 are summarized on Figure 5-1 and in Table 5-5.

The method detection limits (MDLSs) for each of the sample results in which there was a
non-detect (ND) result areincluded in Table 5-5. The MDL for each analysisisincluded
in the laboratory data packages. These MDLs were used in the groundwater model as
discussed in Section 6.1.3.

54 Aquifer pH and DO

During each of the monitoring well sampling rounds, the pH and DO of the groundwater
were recorded prior to sampling. The average pH ranged from 5.06 in well 80-MWS5 to
6.85in well 166-MW1. The average DO ranged from 3.10 in well 80-MW3t04.10in
well 80-MW4. The aquifer pH and DO measurements are shown in Table 5-6. The pH
and DO dataisincluded in the laboratory data packages. The aquifer pH and DO is
discussed in more detail in Section 6.1.
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6.0 CONTAMINANT MIGRATION AND GROUNDWATER USE
DESIGNATION

The purpose of developing a groundwater model for Site 80/166 was to predict the
migration of the identified COCs (a-chlordane, g-chlordane, arsenic and lead) in site
groundwater. For the model, areas at the site were assigned initial concentrations of these
COCs, and predictions of the migration and change in COC concentration over time were
made. Theinitial COC concentrations, as well as future predictions (results) of the COC
concentrations, are presented graphically. The time required to achieve compliance with
the NJDEP GWQC was estimated for each COC.

6.1  Groundwater Model Development

A conceptual site model was developed for Site 80/166 to provide a basis for the
computer model development. The conceptual site model includes the topography,
groundwater recharge, groundwater flow conditions and the geologic formations in the
ground. The parameters used in the groundwater flow model were based on Fort
Monmouth survey data, published literature on the hydrogeology of the region, aswell as
field measurements of groundwater elevation at the site (discussed in Section 4.2).

For a-chlordane and g-chlordane, a degradation spreadsheet model was used to predict
the decay and contaminant transport. The degradation model was applied to g-chlordane
only, because g-chlordane concentrations in Site 80/166 groundwater samples have been
higher than concentrations of a-chlordane (Section 5.1.3, Table 5-1), and these two
pesticides are addressed as one compound in Howard (1991). The degradation model
incorporates the effects of horizontal groundwater flow, biodegradation and retardation.

The United States Geologic Survey (USGS) Modular Three-Dimensional Groundwater
Flow Model, MODFLOW, was chosen for additional groundwater modeling for g-
chlordane in order to incorporate the effects of dispersion and 3-dimensiona groundwater
flow. MODFLOW was also used to simulate groundwater migration for the COCs that
are metals (arsenic and lead), which do not degrade. The MODFLOW simulation
includes the effect of dispersion, which accounts for the dilution of the groundwater due
to mixing, 3-dimensional groundwater flow, degradation (applied to g-chlordane only)
and retardation due to sorption.

6.1.1 Conceptual Site M odel

Land surface at the Main Post isrelatively flat and ranges in elevation from 4 feet amsl in
the east at Oceanport Creek to 32 feet amd at the western end of the post, near Highway
35. The eastern half of the post is generally 10 feet amdl in elevation. Site 80/166 is
located approximately 500 feet northwest of Oceanport Creek. The USGS topographic
map (Figure 2-1) shows that the land surface of the siteisrelatively flat at an elevation
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of lessthan 20 feet amsl. Surface water runoff from Site 80/166 is likely to flow through
stormdrains into Oceanport Creek (Figure 2-5).

According to Jablonski (1968), the average precipitation for Monmouth County is 44.67
inches per year. After precipitation reaches the ground, the water cycle begins and the
water islost to the atmosphere through evapotranspiration, discharged to receiving waters
as surface runoff, or percolates into the soil as groundwater recharge. Groundwater is
then separated into water utilization and groundwater flow (“base flow”). The average
groundwater recharge for Site 80/166 was cal culated from Jablonski (1968) to be
approximately 13.28 inches per year, which is the sum of the base flow (11.56 inches per
year), utilization from groundwater (0.84 inches per year), and the utilization from
surface water (0.88 inches per year). As an approximation to natural conditions, the
recharge of 13.28 inches was applied to the entire MODFLOW model areaas an
approximation (as discussed below in Section 6.1.4).

Asdiscussed in Section 2.4.1, the geologic formations that outcrop at the Fort Monmouth
Army Base include the Tinton and Red Bank Sands, as well as the Hornerstown
Formation. These formations, along with the Navesink Formation, are part of the
Navesink-Hornerstown Confining Unit that overlies the Wenonah-Mount Laurel Aquifer
(Zapecza, 1990). A cross section of the New Jersey Coastal plain that shows these
formationsis presented in Figure 6-1.

Asdiscussed in Section 4.1, the lithology encountered during drilling of the monitoring
wells at Site 80/166 consists of material that is consistent with the Tinton Sand formation
as described in Minard (1969). The subsurface material encountered in the well borings
at Site 80/166 consisted of brown, green, and black clay, silt and fine sand (Units 2, 3, 4,
5, 6 and 8) and brown sand with sub-rounded quartz pebbles (Unit 7). Some of the
subsurface lithology is likely to befill, as noted on geologic cross sections A-A' and A'-
A" (Figures4-2 and 4-3). Underground utilities (discussed in Section 2.2 and 4.1 and
shown on Figur e 2-5) were not included as part of the groundwater migration models.

Groundwater was encountered in both the fill and native soilsin each monitoring well at
depths ranging from 0.47 to 4.04 feet bgs (T able 3-3) with a hydraulic gradient indicating
flow southeast toward Oceanport Creek (Figure 4-4a, 4-4b, and 4-4c). The groundwater
flow gradient for Site 80/166 was estimated to be 0.015 feet per foot. The calculated
conductivity values range from 2.00 feet/day at monitoring well 80-MW1 to 6.41 feet/day
at 80-MWS5, with a calculated geometric mean of 3.8 feet/day. The groundwater velocity
for Site 80/166 was calculated to be approximately 0.14 feet per day (equal to 52 feet per
year).

6.1.2 Chlordane Biodegradation Model

A Microsoft Excel spreadsheet was used to predict the biodegradation and migration of g-
chlordane in groundwater at Site 80/166. The biodegradation model incorporates the
effects of horizontal groundwater flow, first-order biodegradation and retardation.
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Asdiscussed in Section 5.1 and shown in Figur e 5-1, a-Chlordane was detected above
the NJDEP GWQC of 0.5 ug/L in two of five samples collected from well 80-MW2 with
amaximum concentration of 1.625 ug/L. g-Chlordane was detected at concentrations
above the NJDEP GWQC of 0.5 ug/L in two of five samples collected from well 80-
MW?2 with a maximum concentration of 2.719 ug/L. There was only one exceedance of
the NJDEP GWQC for either a-chlordane or g-chlordane in well 166-MW1 (0.84 ug/L
for a-chlordane in March 2000). Both a-chlordane and g-chlordane were not detected in
groundwater samples collected from any other wells at Site 80/166. The biodegradation
model predicts the future concentrations of g-chlordane with time, starting with an initial
concentration of 2.719 ug/L in well 80-MW?2 in January 2001.

Due to the lack of a decreasing trend in the chlordane detections, a site-specific decay
rate for chlordane was not calculated. The half-life of 7.6 years was obtained from
published results (Howard, 1991) and used in the model. This half-life correspondsto a
degradation rate constant (k) of 0.00025 (1/day). The chlordane biodegradation model
parameters and results for well 80-MW?2 is presented in Table 6-1. Predicted chlordane
concentrations at well 80-MW2 is presented in Figur e 6-2.

At monitoring well 80-MW?2, the initial g-chlordane concentration of 2.719 ug/L led to a
predicted time of 19.0 years for compliance with the NJDEP criteria (1.0 ug/L). The
migration distance to achieve compliance at well 80-MW?2 is predicted to be 0.66 feet.
This prediction was made using the biodegradation half-life of 7.6 years for chlordane
(Howard, 1991) and does not include the effects of dilution due to dispersion, which was
simulated using MODFLOW. Aerobic biodegradation is discussed in more detail below.

6.1.3 Dissolved Oxygen

The aerobic biodegradation of chlordaneisjustified based on analysis of the DO
observed during monitoring well sampling at Site 80/166. As discussed in Section 5.4,
during each sampling event, at each well, DO was recorded while the wells were being
purged. Table 5-6 showsthe DO measurements for the monitoring wells at Site 80/166
during sampling events between April 1997 and January 2001.

Aeraobic respiration is the first reaction in an aerobic environment that contains
microorganisms capable of biodegradation (Wiedemeir, 1999). Oncethe available DO is
depleted and anaerobic conditions dominate the interior regions of the organic
contaminant plume, anaerobic microorganisms can utilize other electron acceptorsin the
following order of preference: nitrate, manganese, iron (I11), sulfate, and finally carbon
dioxide. Aseach electron acceptor being utilized for biodegradation becomes depl eted,
the next most preferable el ectron acceptor is utilized. Each successive redox couple
provides less energy to the microorganism.

Aerobic degradation requires the presence of DO. If the subsurface environment
becomes devoid of oxygen, the rate of aerobic biodegradation will typically be limited by

6-3 January 4, 2005



ANoeN °BNe Site 80/166 — Remedial Investigation Report
"‘/' s."wa Fort Monmouth, New Jersey

oxygen supply rather than by nutrient concentration. For anaerobic biodegradation the
microbial competition ultimately will determine the dominant process, but the dominant
process can vary both temporally and spatially. Therefore, iron (111) reduction, sulfate
reduction or methanogenesis may dominate, depending on seasonal variationsin
concentrations of DO and sulfate.

Using stoichiometry, a utilization factor can be developed showing the ratio of the
oxygen consumed to the mass of DO consumed in the biodegradation reactions.
Similarly, utilization factors can be developed to show the ratio of the mass of metabolic
by-products (such as ferrousiron) that are generated to the mass of dissolved organic
degraded in the biodegradation reactions. When the available el ectron acceptor/by-
product concentrations are divided by the appropriate utilization factor, an estimate of the
biodegradation capacity of the groundwater flowing through the source zone and plume
can be developed asfollows:

Biodegradation Capacity (mg/L) =

{ (Average Upgradient Electron Acceptor Concentration) -
(Minimum Plume Zone Electron Acceptor Concentration)} / Utilization Factor

The upgradient well used in the calculation of Biodegradation Capacity iswell 166-
MW1. The plume zone is assumed to be located in the vicinity of well 80-MW2. The
following utilization factors and site biodegradation capacity based on the degradation of
a-chlordane and g-chlordane are calculated for the site:

Average Minimum Plume
Upgradient Zone Electron S . :
Electron Acceptor Acceptor Aerobic Biodegradation of Chlordane:
Concentration Concentration 4CgHs0 + 290, > 2Cl;, + 24CO; + 10H,0
Elect
Ac?eg{?,? 166-MW1 80-MW?2 Utilization Factor Site Biodegradation
(mg/L) (mg/L) (mg/mg) Capacity (mg/L)
Oxygen 3.90 3.41 2.063 0.238

The most recent chlordane detection at well 80-MW?2 (in January 2001) was 2.917 ug/L
(0.002917 mg/L) for g-chlordane. Based on the calculations presented in the preceding
table and on site observations, groundwater has enough biodegradation capacity to
degrade dissolved-phase chlordane, if aerobic reactions are occurring at the site.

6.1.4 MODFLOW Input Parameters

Visual MODFLOW Version 2.8.2 (Waterloo Hydrogeologic, Inc.) was used to simulate
the groundwater flow at Site 80/166, and MT3D 1999 (1999, Papadopolos & Associates,
Inc.) was used to simulate the movement of the contaminants over time at Site 80/166.
Surfer for Windows Version 7 (Golden Software, Inc.) was used to create the map of the
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ground surface that was used in the smulation, and the maps of initial arsenic and lead
concentrations. The input parameters for the MODFLOW model for Site 80/166 are
presented in Table 6-2.

Physical Boundaries and Grid

The model grid for Site 80/166 is presented in Figur e 6-3 with topographic contours
shown as brown lines, Oceanport Creek highlighted as solid brown (groundwater
constant head boundary condition of O feet amdl), and the Fort Monmouth Base Map
shown in black. The Fort Monmouth Base Map was used to determine the location of
Oceanport Creek.

The model areafor Site 80/166 was 2,400 feet (West to East) by 2,400 feet (South to
North). Thisareawasdivided into agrid with 124 columns and 124 rows. The grid cells
are 20 by 20 feet in the majority of the model area and 10 feet by 10 feet in the vicinity of
the Site 80/166 monitoring wells. Ground surface elevation points were obtained from
the Fort Monmouth topographic survey map, and the surface water at the site was
assumed to be at an elevation of O feet amdl. The ground surface was obtained for each
of the MODFLOW grid cells by importing topographic datainto Visual MODFLOW,
which uses the “kriging” method to estimate topographic elevations in each model grid-
values from a set of topographic measurements.

The groundwater recharge for Site 80/166 was estimated to be 13.28 inches, as discussed
in Section 6.1.1. The recharge of 13.28 inches was applied to the entire MODFLOW
model area as an approximation. Surface water drainage through storm sewers was not
addressed in the MODFLOW model. The grid cells that are located within Oceanport
Creek were designated the boundary condition of O feet amsl for the groundwater head.

The porosity and specific yield of 0.4 and 0.2, respectively, were taken from Heath
(USGS, 1989). The bulk density of 46.7 kg/feet® was derived from the porosity (0.4), and
atypical soil particle density of 2.65 g/ml (Brady and Weil 1996).

Groundwater Flow Parameters

The model areafor Site 80/166 was divided into seven layers, which relate to three
published hydrogeol ogic units and one five-foot layer of surficial layer of fill. Asnoted
in Section 4.1, boring logs for Site 80/166 monitoring wells do not specify that fill was
encountered. However, some of the lithology presented in geologic cross sections A-A'
(Figure 4-2) and A'-A" (Figure 4-3) can be assumed to befill. Figure 6-4 presents a
cross section of the model area showing these layers. Each color on this figure represents
adifferent hydrogeologic unit and a different hydraulic conductivity. Four hydrogeologic
units (surficia fill, the Navesink-Hornerstown Confining Unit, the Mount Laurel Aquifer
and the Marshalltown-Wenonah Confining Unit) were used in the MODFLOW
simulation for Site 80/166. Conductivity values for the lower three hydrogeologic units
were taken to be the geometric mean of published conductivity values (Martin, 1998).
The thicknesses of these lower four layers correspond to the published thicknesses of
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geologic formations (as presented in Zapecza, 1990, plates 16, 17 and 18). The seven
model layers are discussed below:

e Thetop layer, identified as Layer 1, is 5 feet thick, and corresponds to fill
material. Thefill thickness of 5 feet was assigned to the entire model areaas a
simplification. This assumed thickness approximates the observations of fill in
soil borings at Fort Monmouth. Layer 1 was assigned a hydraulic conductivity of
3.8 feet per day, which is the geometric mean of the conductivity values obtained
from slug tests (described in Sections 3.4 and 4.2.2).

o Layers?2 (approximately 12.5 feet thick), 3 (12.5 feet thick), 4 (55 feet thick), and
5 (55 feet thick) correspond to the Navesink-Hornerstown Confining Unit. This
confining unit was divided into four layersto identify potential contamination
within 20 feet of the ground surface and to accurately predict the effects of
dispersioninthemodel. Layers2, 3, 4 and 5 were assigned a hydraulic
conductivity of 0.12 feet per day. The thickness of the Navesink-Hornerstown
Confining Unit is 125 feet at Site 80/166 (Figure 2-7).

e Layer 6, which corresponds to the Wenonah-Mount Laurel Aquifer, was assigned
athickness of 75 feet and a hydraulic conductivity of 15.96 feet per day.

e The bottom layer, Layer 7, corresponds to the Marshalltown-Wenonah Confining
Unit and was assigned the thickness of 10 feet. The hydraulic conductivity of
0.00018 feet per day was assigned to thislowermost layer.

Contaminant Transport | nputs: I nitial Concentrations

The physical and chemical parameters that effect contaminant transport were set up for
three groundwater constituents at Site 80/166, g-chlordane, arsenic and lead. The
contaminant transport parameters include initial concentrations of the COCs, dispersivity,
bulk density, sorption type and sorption coefficients. In addition, biodegradation
parameters were used for the MODFLOW simulation of g-chlordane. The initia
concentrations of these COCsin each well is discussed in Section 5.0 and summarized in
Table5-5. Theinitial concentration maps used in MODFLOW are portrayed in Figures
6-5a, 6-5b and 6-5c.

Theinitial concentration map for g-chlordane (Figur e 6-5a) was created by assigning a
40 foot by 40 foot area surrounding well 80-MW?2 with theinitial concentration of 2.719
(the most recent detection of g-chlordane, in January 2001). The remainder of the map
was assigned theinitial concentration of 0.014 ug/L, which corresponds to half the MDL
for g-chlordane during the groundwater sampling program (see Table 5-5).

Theinitial concentration maps for arsenic (Figure 6-5b) and lead (Figur e 6-5c) were
derived for each of the MODFLOW grid cells by entering average groundwater
concentrations into Visual MODFLOW. The average concentrations were derived from
the groundwater sampling results obtained between April 1997 and January 2001 (T able
5-1). Points outside of the Site 80/166 monitoring wells were entered into MODFLOW
as half the respective MDLs for arsenic and lead.
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Contaminant Transport | nputs: Aquifer Characteristics

The contaminant transport simulation for Site 80/166 incorporated the sorption of the
COCsto the solid soil particles. The sorption coefficient, Kq, represents the fraction of a
particular substance that is * sorbed” to the soil (absorption and/or adsorption) versus that
fraction dissolved in the groundwater. The linear isotherm portrayed in the following
equation describes the simplest relationship involving sorption:

S= KdC

where S represents the sorbed fraction and C represents the dissolved concentration, and
the sorption coefficient, K, is a constant that does not vary with the dissolved
concentration. The ratio of the groundwater velocity to the velocity of adissolved
substance is called the “retardation factor,” or Ryq. The retardation factor can be
calculated using the following equation:

Ro=1+(pa/a)* (Kg)

where Ry is the retardation factor, pq is the bulk density of the soil, a is the porosity, and
Kq isthe sorption coefficient (Domenico and Schwartz, 1998). For g-chlordane, Ky was
calculated using the rel ationship:

Kg =foc * Koc

where f, is the fraction of organic carbon and K is the organic carbon partition
coefficient. The contaminant transport simulation was conducted using alinear isotherm
and K4 values from the USEPA (1996). Asshown in Table 6-2, the retardation factors
for g-chlordane, arsenic and lead at Site 80/166 are 900, 73 and 2,204, respectively.

Dispersion was incorporated in the model to predict the effects of dilution of the COCs at
Site 80/166. The longitudinal dispersivity of 3.48 feet was used in the model, which was
calculated using the method published by the USEPA (2001). The longitudinal
dispersivity isafunction of the plume size of 40 feet.

6.1.5 MODFLOW Calibration

The model was first run to simulate the groundwater conditions at Site 80/166 without the
contaminant transport simulation. Figur e 6-6 shows the flow directions and groundwater
€levation contours that were predicted during model calibration. These conditions
represent steady-state, which was achieved by running the model until the head change
variation was less than 0.01 feet between iterations. Figure 6-7 presents a comparison

of the groundwater elevations smulated in the model (* Calculated Heads") and field
measurements (“ Observed Heads”) conducted on January 24, 2001 at Site 80/166 (see
Table 3-3 for groundwater elevation data). The model calibration results shown in
Figure 6-7 provide evidence that the model accurately predicts groundwater flow
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conditions at Site 80/166 and that the output (predictions) of the model match closely
with field measurements.

6.1.6 MODFLOW Results

The migration of the COCs in groundwater at Site 80/166 was simulated in MODFLOW
using the grid setup and input parameters discussed above. The MODFLOW simulation
was run for a simulated time of 20 years (7,300 days) for each COC. The MODFLOW
results are presented in Figur es 6-8a and 6-8b (g-chlordane), Figures 6-9a and 6-9b
(arsenic), and Figures 6-10a and 6-10b (lead). The estimated times for COCs at Site
80/166 to achieve compliance with NJDEP groundwater standards are presented in Table
6-3.

For g-chlordane, the estimated time of compliance at Site 80/166 is approximately 20
years, which is the same as predicted using the biodegradation spreadsheet in Table 6-1.
This result indicates that the additional components of 3-dimensional flow and dispersion
did not change the estimated time of compliance. Thislack of change is due to the strong
retardation of chlordanein soil.

The result for g-chlordane was derived from groundwater concentrations at asingle
location (80-MW2). Additional soil and groundwater sampling would be needed in order
to determine the extent of the chlordane contamination in soils and/or groundwater at Site
80/166 and the surrounding area. The soil and groundwater samples collected during the
Geoprobe® investigation in March and May 2000 were not analyzed for pesticides/PCBs.

For each of the metal COCs at Site 80/166 (arsenic and lead), the predicted
concentrations at 20 years exceeded their respective NJDEP groundwater criteria. The
MODFLOW results for arsenic and lead are shown in Figures 6-9a and 6-9b (arsenic),
and 6-10a and 6-10b (lead). The estimated times for compliance with the NJDEP criteria
is 600 years for arsenic and greater than 1,000 years for lead. The results of the
groundwater modeling indicate that COC migration will be minimal due to low hydraulic
conductivity and strong retardation by the soils.

6.2  Sensitive Receptor Survey Results

The sensitive receptor survey was completed by performing two tasks. an Offsite
Receptor Report and an NJDEP well record search.

Offsite Receptor Report

An Offsite Receptor Report (dated October 24, 2001) was prepared for Site 80/166 by
EDR of Southport, Connecticut. A copy of the Offsite Receptor Report, identifying
sensitive receptorsin the area, is provided in Appendix I.
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The Offsite Receptor Report indicates that there are three schools (Steelman School,
Wolf Hill Elementary School and Meadowbrook Elementary School) located less than
one-mile from Site 80/166. These three schools are |ocated between one-half and one-
mile from Site 80/166.

Well Record Search

A search of the comprehensive well database maintained by the NJDEP Well Permitting
and Regulations Section of the Bureau of Water Allocation was performed by Versar to
identify groundwater wells that may be potentially affected by COCs at Site 80/166. The
search was performed for a one-mile radius surrounding the central point of Site 80/166.

The well records obtained during the well search are provided in Appendix J and are
summarized in Table 6-4. The wells designated for domestic or irrigation uses are
presented in Figure 6-11. There was one domestic well identified by records within
1,000 feet of Site 80/166 with the following information (though actual water use and
physical presence were not verified):

NJIDEP Permit #2904513

Origina Owner: Rumson Country Club

Permit Date: 10/16/64

Location: N40°19'06" W74°01'33"

Depth of well: 350 feet

Approximate distance from Site 80/166: 850 feet (east, across Oceanport Creek)

Due to the significant distance of Site 80/166 from this one sensitive receptor, aswell as
the ongoing monitoring of Oceanport Creek adjacent to the impacted area, the concern
for sensitive receptorsis minimal. The probability that any well in the vicinity of the site
is being used for consumptive purposesislow, thus minimizing health-based risks
associated with ingestion. Furthermore, based on the MODFLOW model predictions, the
COCswill not migrate beyond the boundaries of Site 80/166, and would seep into
Oceanport Creek before reaching the one identified receptor. Therefore, no sensitive
receptors are likely to be impacted by the presence of COCs in the groundwater beneath
Site 80/166.

6.3  Aquifer Classification

Upon review of the NJDEP Groundwater Quality Standards (NJAC 7:9-6), January 7,
1993, Site 80/166 is found to be underlain by a Class I11-A aquifer. The primary
designated use for Class I11-A groundwater is the release or transmittal of groundwater to
adjacent classification areas and surface water, asrelevant. Secondary designated usesin
Class|11-A include any reasonable uses. For an areato be classified asa Class I11-A
aquifer, groundwater must meet the following characteristics:
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e ClassllI-A groundwater includes portions of the saturated zones (that meet the
criteria below) of the Woodbury Formation, Merchantville Formation,
Marshalltown Formation, Navesink Formation, Hornerstown Formation, aquitard
formations of the Potomac-Raritan-Magothy aquifer system and the Kirkwood
aquifer system, portions of the glacial moraine and glacial |ake deposits and other
geologic units having the characteristics of an aquitard. Class|II-A areas have the
following characteristics (NJAC 7:9-6.5):

0 Theaveragethickness of a Class111-A aquifer must be at least 50 feet;

o Typical hydraulic conductivity of aClass I11-A aquifer is approximately
0.1 feet/day or less; and

0 Theaeria extent defined as Class I11-A must be at |east 100 acres.

The shallow aquifer at Fort Monmouth meets each of the four criterialisted above. These
criteria are discussed below:

e Aspresented in Figure 2-7, Fort Monmouth is located within the outcrop area of
the “Navesink-Hornerstown Confining Unit” (Martin, 1998), which aso includes
the Red Bank Sand, Tinton Sand, Vincentown Formation, Manasguan Formation,
Shark River Formation, Piney Point Formation and the basal clay of the
Kirkwood Formation (see Section 2.4.2). Figure 2-7 illustrates that the thickness
of the Hornerstown-Navesink Confining Unit, which in the vicinity of Fort
Monmouth, is approximately 125 feet.

e Published hydraulic conductivities (Martin, 1998) for the Navesink-Hornerstown
Confining Unit (shown in Table 6-2) yield a geometric mean of 0.12 feet per day,
which was the conductivity used in the MODFLOW Model (Section 6.1.2) and
which is consistent with an agquitard.

e Theareaof Fort Monmouth is greater than 100 acres.

6.4  Contaminant Migration Summary

At Site 80/166, a-chlordane, g-chlordane, arsenic and lead were identified as COCsin
groundwater using the NJDEP GWQC for Class I1-A aquifers. The Class|I-A criteria
were used for comparison with site-specific data obtained from the various sampling
rounds because the GWQS (NJAC 7:9-6.7e) state that the groundwater quality criteriato
be used for Class I11-A aquifers are the most stringent criteria associated with vertically
or horizontally adjacent ground waters that are not Class 111-A.

Groundwater modeling and a sensitive receptor survey were conducted to determine
whether groundwater from Site 80/166 could impact surface water, off-site domestic
wells, and subsurface groundwater aquifers. Groundwater modeling shows the impact of
COC migration in groundwater at Site 80/166 will be minimal due to low hydraulic
conductivity and sorption of the COCs to the soil (retardation). The results of the
groundwater modeling and sensitive receptor survey are summarized below:
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e Using published biodegradation rates for chlordane, the biodegradation model
predicts that g-chlordane will degrade in well 80-MW2 within approximately 20
years. aChlordane was detected at |lower concentrations than g-chlordane and
will therefore degrade within a shorter period of time.

e Dueto the low concentrations of the a-chlordane and g-chlordane at Site 80/166,
and the very slow migration rates for these pesticides in groundwater, thereis
little potential for significant impact by migration (seepage) into Oceanport
Creek. The 20 year prediction for compliance with NJDEP GWQC is not affected
by the inclusion of 3-dimensiona groundwater flow and dispersionin
MODFLOW.

e Dueto the low concentrations of the identified metal COCs (arsenic and lead) at
Site 80/166, and the very slow migration rates for these metalsin the
groundwater, there is little potential for significant impact by migration (seepage)
into Oceanport Creek.

e Theclosest aquifer, the Wenonah-Mount Laurel Aquifer, islocated approximately
125 feet bgs. The results of the groundwater modeling indicate that this aquifer is
too deep to be affected by the COCs near the ground surface at Site 80/166 and
that the vertical exchange of groundwater between the aquifers (leakage) is
minimal.

e The sensitive receptor survey indicates that the closest downstream domestic well
is approximately 850 feet from Site 80/166 across Oceanport Creek, which istoo
far to be impacted by COC migration. The potential migration of the COCs from
Site 80/166 to thiswell in any reasonable time period is not possible.
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7.0 CONCLUSIONSAND RECOMMENDATIONS

Geologic publications show that Site 80/166 is located within an aquitard (the Navesink-
Hornerstown Confining Unit). The low hydraulic conductivity of the aguitard and the
thickness of the aquitard at the site conform to the requirements of a Class 111-A aquifer,
as specified in the NJDEP GWQS (NJAC 7:9-6, January 7, 1993).

The analytical results for the groundwater samples collected between April 1997 and
January 2001 indicate that a-chlordane, g-chlordane, arsenic and lead exceed the GWQC
at Site 80/166 and are considered COCs. The Class I1-A criteria were used for
comparison with site-specific data obtained from the various sampling rounds because
the GWQS (NJAC 7:9-6.7¢) state that the groundwater quality criteriato be used for
Class111-A aguifers are the most stringent criteria associated with vertically or
horizontally adjacent ground waters that are not Class I 11-A.

Due to the low concentrations of COCs at the site and the slow migration rates for the
COCsin the groundwater, thereis little potential for significant COC impact by
migration into Oceanport Creek. The Wenonah Mount Laurel aquifer, which is
approximately 125 feet bgs, istoo deep to be affected by the COCs near the ground
surface. The sensitive receptor survey indicates that there are no domestic or irrigation
wells close enough to Site 80/166 to be adversely impacted by COC migration.

NFA is recommended with regard to pesticides and metals contamination in groundwater
at Site 80/166.
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TABLES



Site 80/166 - Main Post

Table 2-1
Well Construction Summary

Fort Monmouth, New Jersey

Elevation

NJDEP of Inner | Elevation Total Depth to
wel ID Per mit Northing Easting Casing |of Ground Di:gleet}er Depth of | Top of Sce:]est:r; MS;sﬁnaJ Cor?sztitri((:)’rion

Number Survey Surface Well Screen g

Mark
Units - ft ft ft (ams)® |ft (ams)®| in | ft (bg9)® | ft (bg9@| ft - -
80-MW1 20-31774 |540841.109| 623562.057| 6.84° 7.65° 8 13.0 3.0 10.0 |[20Slot PVC| 9/15/1994
80-MW2 29-43199 |[540895.438| 623503.5 7.68 8.01 10 12.0 2.0 10.0 [ 10Slot PVC| 7/24/2000
80-MW3 29-43201 |540896.111 | 623695.234 7.63 7.86 10 12.0 2.0 10.0 | 10Slot PVC| 7/24/2000
80-MW4 29-43200 |540770.626 | 623567.858 7.46 7.76 10 12.0 2.0 10.0 [ 10SlotPVC| 7/24/2000
80-MW5 29-43202 | 540786.22 | 623622.45 7.14 7.36 10 12.0 2.0 10.0 | 10Slot PVC| 7/24/2000
166-MW1 29-31733 | 540965.787 | 623549.32 6.91 7.29 8 10.0 0.5 9.5 |20Slot PVC| 9/14/1994
Notes:

Where a difference in reported data exists between amonitoring well permit and the corresponding boring log, data from the permit was used.

Wamsl = above mean sealevel
@hgs = below ground surface
®Most recent Form B survey data used

NA = Not available

Well |ocations were recorded using Trimble GPS equipment in August 2001.
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Table 3-1

Groundwater Sample Collection Summary
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Round #| Sample ID Mon|to|r||3ng Well Coﬁ::ied Dat;grntzglms Matrix S{i};nppele Analytical Parameters Analysis Method

2457.01 Trip Blank 04/16/97 04/25/97 agueous Blank VOCst+15 Method 624

1 2457.02 Field Blank 04/16/97 04/22/97 agueous Blank VOCst+15; Lead Method 624; Method 31138
2457.03 80-MW1 04/16/97 04/22/97 agueous GW VOCst+15; Lead Method 624; Method 31138
2458.01 166-MW1 04/16/97 04/22/97 agueous GW VOCst+15; Lead Method 624; Method 3113B
2917.01 Trip Blank 08/20/97 08/26/97 agueous Blank VOCs+15 Method 624

2 2917.02 Field Blank 08/20/97 08/26/97 agueous Blank VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3111D, 3111B, 3112B, 3113B, 3120B
2917.03 166-MW1 08/20/97 08/26/97 agueous GW VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3111D, 3111B, 3112B, 3113B, 3120B
2918.01 80-MW1 08/20/97 08/26/97 agueous GW VOCs+15; SVOCs +25; Pesticides’PCBs; TAL metals, Method 624; Method 625; Method 608; Methods 3111D, 31118, 3112B, 3113B, 3120B
3174.01 Trip Blank 11/24/97 12/02/97 agueous Blank VOCs+15 Method 624

3 3174.02 Field Blank 11/24/97 12/02/97 agueous Blank VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3174.03 80-MW1 11/24/97 12/02/97 agueous GW VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3175.01 166-MW1 11/24/97 12/02/97 agueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 31208
3373.01 Trip Blank 02/27/98 03/03/98 agueous Blank VOCs+15 Method 624
3373.02 Field Blank 02/27/98 03/03/98 agueous Blank VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B

4 3373.06 Duplicate 02/27/98 03/03/98 agueous GW VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3375.01 166-MW1 02/27/98 03/03/98 agueous GW VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3376.01 80-MW1 02/27/98 03/03/98 agueous GW VOCs+15; SVOCs +25; Pesticides’PCBs; TAL metals, Method 624; Method 625; Method 608; Methods 3112B and 3120B
3610.01 Trip Blank 06/02/98 06/09/98 agueous Blank VOCs +15 Method 624

5 3610.02 Field Blank 06/02/98 06/10/98 agueous Blank VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3614.01 80-MW1 06/02/98 06/11/98 agueous GW VOCst+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3614.02 166-MW1 06/02/98 06/11/98 aqueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 31208
3823.01 Duplicate 08/24/98 08/28/98 agueous GW VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3823.02 Trip Blank 08/24/98 08/28/98 agueous Blank VOCs +15 Method 624

6 3823.03 Field Blank 08/24/98 08/28/98 agueous Blank VOCst+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3823.04 80-MW1 08/24/98 08/28/98 agueous GW VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3823.05 166-MW1 08/24/98 08/28/98 agueous GW VOCs+15; SVOCs +25; Pesticides’PCBs; TAL metals, Method 624; Method 625; Method 608; Methods 3112B and 3120B
4076.01 Trip Blank 11/20/98 11/24/98 agueous Blank VOCs +15 Method 624
4076.02 Field Blank 11/20/98 11/24/98 agueous Blank VOCst+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B

7 4076.03 80-MW1 11/20/98 11/24/98 agueous GW VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4076.04 166-MW1 11/20/98 11/24/98 agueous GW VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4076.05 Duplicate 11/20/98 11/24/98 agueous GW VOCs+15; SVOCs +25; Pesticides’PCBs; TAL metals, Method 624; Method 625; Method 608; Methods 3112B and 3120B
4262.01 Trip Blank 02/09/99 02/17/99 agueous Blank VOCs+15 Method 624
4262.02 Field Blank 02/09/99 02/16/99 agueous Blank VOCst+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B

8 4262.03 80-MW1 02/09/99 02/16/99 agueous GW VOCst+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4262.04 166-MW1 02/09/99 02/16/99 agueous GW VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4262.05 Duplicate 02/09/99 02/16/99 agueous GW VOCs+15; SVOCs +25; Pesticides’PCBs; TAL metals, Method 624; Method 625; Method 608; Methods 3112B and 3120B
4514.01 Trip Blank 05/26/99 05/28/99 agueous Blank VOCs +15 Method 624
4514.02 Field Blank 05/26/99 05/28/99 agueous Blank VOCst+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B

9 4514.03 80-MW1 05/26/99 05/28/99 agueous GW VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4514.04 166-MW1 05/26/99 05/28/99 agueous GW VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4514.05 Duplicate 05/26/99 05/28/99 agueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4808.01 80-MW1 09/22/99 09/25/99 agueous GW VOCst+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4808.02 166-MW1 09/22/99 09/25/99 agueous GW VOCst+15; SVOCs +25; Pesticides’/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B

10 4808.03 Trip Blank 09/22/99 09/25/99 agueous Blank VOCs+15 Method 624
4808.04 Field Blank 09/22/99 09/25/99 agueous Blank VOCst+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4808.05 Duplicate 09/22/99 09/25/99 agueous GW VOCs+15; SVOCs +25; Pesticides’PCBs; TAL metals; Method 624; Method 625: Method 608; Methods 3112B and 3120B
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Table 3-1

Groundwater Sample Collection Summary
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Monitoring Well Date Date Analysis . Sample . .
Round #| Sample ID D Collected Started Matrix Type Analytical Parameters Analysis Method
m 5021.01 80-MW1 12/17/99 12/22/99 agueous | GW VOCst15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5021.02 166-MW1 12/17/99 12/22/99 agueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 31208
5223.01 Trip Blank 03/06/00 03/08/00 agueous | Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5223.02 Field Blank 03/06/00 03/08/00 agueous | Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
12 5223.03 Duplicate 03/06/00 03/08/00 aqueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5223.04 80-MW1 03/06/00 03/08/00 aqueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5223.05 166-MW1 03/06/00 03/08/00 agueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
13 5406.01 80-MW1 05/09/00 05/10/00 agueous | GW VOCst15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5406.02 166-MW1 05/09/00 05/10/00 agueous | GW VOCst15; SVOCs +25; Peticides/PCBS; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5635.01 80-MW1 08/16/00 08/17/00 aqueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5635.02 166-MW1 08/16/00 08/17/00 aqueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5636.01 Trip Blank 08/16/00 08/24/00 agueous Blank VOCs +15 Method 624
5636.02 Field Blank 08/16/00 08/18/00 agueous | Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
14 5636.03 Duplicate 08/16/00 08/18/00 aqueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5636.04 80-MW2 08/16/00 08/18/00 agueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5636.05 80-MW3 08/16/00 08/18/00 agueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5636.06 80-MW4 08/16/00 08/18/00 aqueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5636.07 80-MW5 08/16/00 08/18/00 agueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5675.01 Trip Blank 08/30/00 09/09/00 agueous | Blank VOCs +15 Method 624
5675.02 Field Blank 08/30/00 09/05/00 agueous | Blank VOCst15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5675.03 Duplicate 08/30/00 09/05/00 agueous | GW VOCst15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
15 5675.04 80-MW2 08/30/00 09/05/00 agueous | GW VOCst15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5675.05 80-MW3 08/30/00 09/05/00 agueous | GW VOCst15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5675.06 80-MW4 08/30/00 09/05/00 agueous | GW VOCst15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 31128 and 31208
5675.07 80-MWS 08/30/00 09/05/00 agueous | GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 31208
5691.01 Field Blank 09/06/00 09/19/00 agueous | Blank Pesticides/PCBs; TAL metals Method 608; Method 31128, 31208
5691.02* Duplicate 09/06/00 09/19/00 aqueous | GW Pesticides/PCBs; TAL metals Method 608; Method 31128, 31208
5691.03* 80-MW4 09/06/00 09/19/00 aqueous | GW Pesticides/PCBs; TAL metals Method 608; Method 31128, 31208
5691.04* 80-MW5 09/06/00 09/19/00 aqueous | GW Pesticides/PCBs; TAL metals Method 608; Method 31128, 31208
low flow 1| 5691.05* 80-MW3 09/06/00 09/19/00 aqueous | GW Pesticides/PCBs; TAL metals Method 608; Method 31128, 31208
5694.01 Field Blank 09/07/00 09/19/00 aqueous | Blank Pesticides/PCBs; TAL metals Method 608; Method 31128, 31208
5694.02* Duplicate 09/07/00 09/19/00 aqueous | GW Pesticides/PCBs; TAL metals Method 608; Method 31128, 31208
5694.03* 80-MW2 09/07/00 09/19/00 aqueous | GW Pesticides/PCBs; TAL metals Method 608; Method 31128, 31208
5694.04* 80-MW1 09/07/00 09/19/00 aqueous | GW Pesticides/PCBs; TAL metals Method 608; Method 31128, 31208
5694.05* 166-MW1 09/07/00 09/19/00 agueous | GW PesticidesPCBs; TAL metals Method 608; Method 31128, 31208
5780.01* Duplicate 10/11/00 10/18/00 agueous | GW Pesticides/PCBs; TAL metals Method 608; Method 31128, 31208
5780.02 Field Blank 10/11/00 10/18/00 agueous | Blank Pesticides/PCBs; TAL metals Method 608; Method 3112B, 31208
5780.03* 80-MW4 10/11/00 10/18/00 agueous | GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 31208
5780.04* 80-MW5 10/11/00 10/18/00 agueous | GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 31208
lowflow 2| 5780.05* 80-MW3 10/11/00 10/18/00 agueous | GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 31208
5782.01* Duplicate 10/12/00 10/18/00 agueous | GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 31208
5782.01 Field Blank 10/12/00 10/18/00 agueous | Blank Pesticides/PCBs; TAL metals Method 608; Method 3112B, 31208
5782.03* 80-MW1 10/12/00 10/18/00 agueous | GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 31208
5782.04* 80-MW2 10/12/00 10/18/00 agueous | GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 31208
5782.05* 166-MW1 10/12/00 10/18/00 agueous | GW Pesticides/PCBs; TAL metals Method 608; Method 31128, 31208
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Table 3-1

Groundwater Sample Collection Summary

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Round #| Sample ID Momtolrll)ng Well Coﬁ:tceted Datgtgrntzldysm Matrix S?;npﬂe Analytical Parameters Analysis Method
5818.01 Trip Blank 10/27/00 11/02/00 agueous Blank VOCs+15 Method 624
5818.02 Field Blank 10/27/00 11/02/00 agueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5818.03 Duplicate 10/27/00 11/02/00 agueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5818.04 80-MW1 10/27/00 11/02/00 agueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
16 5818.05 80-MW?2 10/27/00 11/02/00 agueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5818.06 80-MW3 10/27/00 11/02/00 agueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5818.07 80-MW4 10/27/00 11/02/00 agueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5818.08 80-MW5 10/27/00 11/02/00 agueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5818.09 166-MW1 10/27/00 11/02/00 agueous GW VOCs+15; SVOCs +25; Pesticides’PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
342 Trip Blank 01/24/01 01/31/01 agueous Blank VOCs +15 Method 624
343 Field Blank 01/24/01 01/31/01 agueous | Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
344 Duplicate 01/24/01 01/31/01 agueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
345 166-MW1 01/24/01 01/31/01 agueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
17 346 80-MW1 01/24/01 01/31/01 agueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
347 80-MW2 01/24/01 01/31/01 agueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
348 80-MW3 01/24/01 01/31/01 agueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
349 80-MW4 01/24/01 01/31/01 agueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
350 80-MW5 01/24/01 01/31/01 agueous GW VOCs+15; SVOCs +25; Pesticides’PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B

Notes:
GW : Groundwater
TAL metals : Target Analyte List metals

VOCs+15: Volatile Organic Compounds plus 15 tentatively identified compounds (TICs)

SVOCs+15: Semi-Volatile Organic Compounds plus 15 TICs
*Low Flow Sampling Method was used to collect sample
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Table 3-2

Geoprobe Investigation Sample Collection Summary
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Sample Sample Sample Date Date Analysis Matrix Sample Analytical Analysis
ID L ocation Depth | Collected Started Type Parameters Method
5241.01 | Trip Blank - 3/13/2000 3/16/2000 methanol [ Blank VOCs+15 Method 624
5241.02 | Field Blank - 3/13/2000 3/14/2000 agueous | Blank VOCs+15 Method 624
5241.03 1 48" 3/13/2000 3/16/2000 Sail S VOCs+15, Percent Solids Method 624
5241.04 it 3-7 3/13/2000 3/16/2000 agueous GW VOCs+15 Method 624
5241.05 2 48" 3/13/2000 3/16/2000 Sail S VOCs+15, Percent Solids Method 624
5241.06 2 3-7 3/13/2000 3/16/2000 agueous GW VOCs+15 Method 624
5241.07 3 48" 3/13/2000 3/16/2000 Sail S VOCs+15, Percent Solids Method 624
5241.08 3 3-7 3/13/2000 3/16/2000 agueous GW VOCs+15 Method 624
5241.09 4 48" 3/13/2000 3/16/2000 Sail S VOCs+15, Percent Solids Method 624
5241.10 4 3-7 3/13/2000 3/16/2000 agueous GW VOCs+15 Method 624
5246.01 | Trip Blank - 3/14/2000 3/18/2000 methanol [ Blank VOCs+15 Method 624
5246.02 | Field Blank - 3/14/2000 |  3/18/2000 | agueous [ Blank VOCs+15 Method 624
5246.03 5 42 3/14/2000 3/18/2000 Sail S VOCs+15, Percent Solids Method 624
5246.04 5 3-7 3/14/2000 3/18/2000 agueous GW VOCs+15 Method 624
5246.05 6 42" 3/14/2000 3/18/2000 Sail S VOCs+15, Percent Solids Method 624
5246.06 6 3-7 3/14/2000 3/18/2000 agueous GW VOCs+15 Method 624
5246.07 7 42" 3/14/2000 3/18/2000 Sail S VOCs+15, Percent Solids Method 624
5246.08 7 3-7 3/14/2000 3/18/2000 agueous GW VOCs+15 Method 624
5246.09 8 42" 3/14/2000 3/18/2000 Sail S VOCs+15, Percent Solids Method 624
5246.10 8 3-7 3/14/2000 3/18/2000 agueous GW VOCs+15 Method 624
5246.11 9 48" 3/14/2000 3/18/2000 Sail S VOCs+15, Percent Solids Method 624
5246.12 9 3-7 3/14/2000 3/18/2000 agueous GW VOCs+15 Method 624
5246.13 10 48" 3/14/2000 3/18/2000 Sail S VOCs+15, Percent Solids Method 624
5246.14 10 3-7 3/14/2000 3/18/2000 agueous GW VOCs+15 Method 624
5248.01 | Trip Blank - 3/15/2000 3/19/2000 methanol [ Blank VOCs+15 Method 624
5248.02 | Field Blank - 3/15/2000 3/19/2000 agueous | Blank VOCs+15 Method 624
5248.03 11 48" 3/15/2000 3/19/2000 Sail S VOCs+15, Percent Solids Method 624
5248.04 11 3-7 3/15/2000 3/19/2000 agueous GW VOCs+15 Method 624
5248.05 12 48" 3/15/2000 3/19/2000 Sail S VOCs+15, Percent Solids Method 624
5248.06 12 3-7 3/15/2000 3/19/2000 agueous GW VOCs+15 Method 624
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Table 3-2
Geoprobe Investigation Sample Collection Summary
Site 80/166 - Main Post

Fort Monmouth, New Jersey

Sample Sample Sample Date Date Analysis Matrix Sample Analytical Analysis
ID L ocation Depth Collected Started Type Parameters Method

5248.07 13 48" 3/15/2000 3/19/2000 Soil S V OCs+15, Percent Solids Method 624
5248.08 13 3T 3/15/2000 3/19/2000 agueous |  GW VOCs+15 Method 624
5248.09 14 48" 3/15/2000 3/19/2000 Sail S VOCs+15, Percent Solids Method 624
5256.01 14 3-7 3/17/2000 3/19/2000 aqueous GW VOCs+15 Method 624
5248.11 15 48" 3/15/2000 3/19/2000 Soil S VOCs+15, Percent Solids Method 624
5248.12 15 3T 3/15/2000 3/19/2000 agueous | GW VOCs+15 Method 624
5248.13 FD 48" 3/15/2000 3/19/2000 soil S VOCs+15 Method 624
5256.02 FD 3-7 3/17/2000 3/19/2000 agueous GW VOCs+15 Method 624
5416.01 | Trip Blank - 5/15/2000 5/16/2000 methanol [ Blank VOCs+15 Method 624
5416.02 | Field Blank - 5/15/2000 5/16/2000 agueous | Blank VOCs+15 Method 624
5416.03 16 36" 5/15/2000 5/16/2000 Sail S VOCs+15, Percent Solids Method 624
5416.04 16 3.4-8 5/15/2000 5/16/2000 agqueous GW VOCs+15 Method 624
5416.05 17 36" 5/15/2000 5/16/2000 Soil S VOCs+15, Percent Solids Method 624
5416.06 17 3-8 5/15/2000 5/16/2000 agueous |  GW VOCs+15 Method 624
5416.07 18 36" 5/15/2000 5/16/2000 Sail S VOCs+15, Percent Solids Method 624
5416.09 18 3-8' 5/15/2000 5/16/2000 agueous GW VOCst+15 Method 624

Notes.

FD: Field Duplicate

GW:Groundater

NA: Datanot available.

S: Soil Boring

VOCs+15: Volatile Organic Compounds plus 15 tentatively identified compounds (TICs)
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Table 3-3
Groundwater Elevation Summary
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Elev. of Inner Ground- Ground- Ground- Ground-
Well ID Casing Survey Date Depth to water Date Depth to water Date Depth to water Date Depth to water
Water Water Water Water

Mark Elev. Elev. Elev. Elev.

80-MW1 6.91 04/16/97 2.60 4.31 08/20/97 3.2 3.71 11/24/97 2.40 4,51 02/27/98 1.40 5.51
80-MW2 7.68 NS NS NS NS NS NS NS NS NS NS NS NS
80-MW3 7.63 NS NS NS NS NS NS NS NS NS NS NS NS
80-MW4 7.46 NS NS NS NS NS NS NS NS NS NS NS NS
80-MW5 6.91 NS NS NS NS NS NS NS NS NS NS NS NS
166-MW1 6.96 04/16/97 251 4.45 08/20/97 3.20 3.76 11/24/97 2.25 4.71 02/27/98 1.00 5.96

Notes:

1) Elev.: Elevation in feet
above mean sea level.

2) Depth to water: depth in feet
from the inner casing survey mark.

3) NS: Not Sampled
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Table 3-3
Groundwater Elevation Summary
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Elev. of Inner Ground- Ground- Ground- Ground-
Well ID Casing Survey Date Depth to water Date Depth to water Date Depth to water Date Depth to water
Water Water Water Water

Mark Elev. Elev. Elev. Elev.

80-MW1 6.91 06/02/98 2.09 4.82 08/24/98 343 3.48 11/20/98 4.04 2.87 02/09/99 3.84 3.07
80-MW2 7.68 NS NS NS NS NS NS NS NS NS NS NS NS
80-MW3 7.63 NS NS NS NS NS NS NS NS NS NS NS NS
80-MW4 7.46 NS NS NS NS NS NS NS NS NS NS NS NS
80-MW5 6.91 NS NS NS NS NS NS NS NS NS NS NS NS
166-MW1 6.96 06/02/98 1.97 4.99 08/24/98 342 3.54 11/20/98 3.99 297 02/09/99 2.73 4.23

Notes:

1) Elev.: Elevation in feet
above mean sea level.

2) Depth to water: depth in feet
from the inner casing survey mark.

3) NS: Not Sampled
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Table 3-3

Groundwater Elevation Summary

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Elev. of Inner Ground- Ground- Ground- Ground-
Well ID Casing Survey Date Depth to water Date Depth to water Date Depth to water Date Depth to water
Water Water Water Water

Mark Elev. Elev. Elev. Elev.
80-MW1 6.91 05/26/99 2.61 4.3 09/22/99 2.73 4.18 12/17/99 2.52 4.39 03/06/00 2.76 4.15
80-MW2 7.68 NS NS NS NS NS NS NS NS NS NS NS NS
80-MW3 7.63 NS NS NS NS NS NS NS NS NS NS NS NS
80-MW4 7.46 NS NS NS NS NS NS NS NS NS NS NS NS
80-MW5 6.91 NS NS NS NS NS NS NS NS NS NS NS NS
166-MW1 6.96 05/26/99 2.90 4.06 09/22/99 271 4.25 12/17/99 257 4.39 03/06/00 2.61 4.35

Notes:

1) Elev.: Elevation in feet
above mean sea level.

2) Depth to water: depth in feet
from the inner casing survey mark.

3) NS: Not Sampled
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Table 3-3

Groundwater Elevation Summary
Site 80/166 - Main Post

Fort Monmouth, New Jersey

Elev. of Inner Ground- Ground- Ground-
Well ID Casing Survey Date Depth to water Date Depthto water Date Depthto | Ground-water Date Depthto water
Water Water Water Elev. Water

Mark Elev. Elev. Elev.

80-MW1 6.91 05/09/00 2.36 4.55 08/16/00 1.80 5.11 NS NS NS 09/07/00 3.15 3.76
80-MW2 7.68 NS NS NS 08/16/00 2.44 5.24 08/30/00 3.22 4.46 09/07/00 2.25 5.43
80-MW3 7.63 NS NS NS 08/16/00 2.81 4.82 08/30/00 3.37 4.26 09/06/00 3.25 4.38
80-MW4 7.46 NS NS NS 08/16/00 2.76 4.7 08/30/00 3.18 4.28 09/06/00 2.9 4.56
80-MW5 6.91 NS NS NS 08/16/00 2.26 4.65 08/30/00 3.05 3.86 09/06/00 3.34 3.57
166-MW1 6.96 05/09/00 2.31 4.65 08/16/00 154 5.42 NS NS NS 09/07/00 2.1 4.86

Notes:

1) Elev.: Elevation in feet
above mean sealevel.

2) Depth to water: depth in feet
from the inner casing survey mark.

3) NS: Not Sampled
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Table 3-3

Groundwater Elevation Summary
Site 80/166 - Main Post

Fort Monmouth, New Jersey

. Min. Max.
Elev. of Inner Ground- Ground- Ground- Min. Max. Average
Well ID Casing Survey Date D\:?;Peto water Date D\;e\;);e:o water Date Dﬁ;}e:o water Depth to| Depth to G\,rv(zgj_ G\;’(;Ltlzrd_ Groundw|
Mark Elev. Elev. Elev. Water | Water ater Elev,|
Elev. Elev.
80-MW1 6.91 10/12/00 2.9 4.01 10/27/00 2.98 3.93 01/24/01 2.09 4.82 1.40 4.04 2.87 5.51 4.23
80-MW2 7.68 10/12/00 35 4.18 10/27/00 3.77 3.91 01/24/01 2.87 4.81 2.25 3.77 3.91 5.43 4.67
80-MW3 7.63 10/11/00 3.6 4.03 10/27/00 3.83 3.8 01/24/01 2.57 5.06 2.57 3.83 3.80 5.06 4.39
80-MW4 7.46 10/11/00 35 3.96 10/27/00 3.67 3.79 01/24/01 3.1 4.36 2.76 3.67 3.79 4.70 4.28
80-MW5 6.91 10/11/00 3.2 3.71 10/27/00 3.58 3.33 01/24/01 2.4 451 2.26 3.58 3.33 4.65 3.94
166-MW1 6.96 10/12/00 2.55 441 10/27/00 2.95 4.01 01/24/01 1.99 4.97 0.47 3.46 3.50 6.49 4.97
Notes: 0.47 4.04 2.87 6.49

1) Elev.: Elevation in feet
above mean sea level.

2) Depth to water: depth in feet
from the inner casing survey mark.

3) NS: Not Sampled
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Table 4-1

Data for Geologic Cross-Section A-A'
Site 80/166 - Main Post

Fort Monmouth, New Jersey

Well ID Units | 166-MW1 | 80-MW2 | 80-MW1 | 80-MW4
Elevation of Top of Casing ft (amdl) 6.91 7.68 6.84 7.46
Elevation of Ground Surface ft (amdl) 7.29 8.01 7.65 7.76
Elevation of Top of Screen ft (amdl) 6.79 6.01 4.65 5.76
Elevation of Groundwater (1/24/01) | ft (amdl) 4.97 4.81 4.82 4.36
Elevation of Top of Unit 2 ft (amdl) 6.29 7.34 7.05 7.76
Elevation of Top of Unit 3 ft (amdl) 3.29 7.01 4.65 5.76
Elevation of Top of Unit 4 ft (amdl) 2.29 201 NA 0.76
Elevation of Top of Unit 5 ft (amdl) NA NA NA NA
Elevation of Top of Unit 6 ft (amdl) NA -2.99 -2.35 -3.24
Elevation of Bottom of Well ft (amdl) -2.71 -3.99 -5.35 -4.24

Explanation of Units (see Minard, 1969):

Surface Materidls:

Unit 1 (not in table) = asphalt and base stone

Tinton Sand Formation / Fill

Unit 2 = brown to black fine-medium sand and silt (fill?)

Unit 3 = olive green to gray clay, fine sand and silt

Unit 4 = light brown and orange clay with fine sand and silt
Unit 5 = yellowish orange fine medium sand
Unit 6 = fine sand with small-large subrounded to rounded quartz gravel

Notes:

All measurementsin feet.
amd: above mean sealevel
NA: Not Applicable
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Table 4-2
Data for Geologic Cross-Section A'-A"
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well 1D Units | 80-MW4 | 80-MW5 [ 80-MW3
Elevation of Top of Casing ft (amdl) 7.46 7.14 7.63
Elevation of Ground Surface ft (amdl) 7.76 7.36 7.86
Elevation of Top of Screen ft (amdl) 5.76 5.36 5.86
Elevation of Groundwater (1/24/01) | ft (amdl) 4.36 451 5.06
Elevation of Top of Unit 2 ft (amd) 7.76 0 0
Elevation of Top of Unit 3 ft (amdl) 5.76 6.86 5.76
Elevation of Top of Unit 4 ft (amd) 0.76 -2.64 -0.97
Elevation of Top of Unit 5 ft (amdl) NA NA NA
Elevation of Top of Unit 6 ft (amd) -3.24 NA NA
Elevation of Top of Unit 7 ft (amdl) NA NA 6.86
Elevation of Top of Unit 8 ft (amd) NA NA -0.39
Elevation of Bottom of Well ft (amdl) -4.24 -4.64 -4.14

Explanation of Units (see Minard, 1969):
Surface Materials:

Unit 1 (not in table) = asphalt and base stone
Tinton Sand Formation:

Unit 2 = brown to black fine-medium sand and silt

Unit 3 = olive green to gray clay, fine sand and silt

Unit 4 = light brown and orange clay with fine sand and silt

Unit 5 = yellowish orange fine medium sand

Unit 6 = fine sand with small-large subrounded to rounded quartz gravel

Unit 7 = brown fine-course sand with small-medium subrounded quarts gravel
Unit 8 = gray clay interbedded with orange fine-medium sand

Notes:

All measurementsin feet.
amsl: above mean sealevel
NA: Not Applicable
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Table 4-3
Slug Testing Results Summary
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Depth to DTW Hydraulic
Static Water at DTW Conductivity

Well ID Date Level t=0 b Adjustment (feet/day)
80-MW1 8/15/2001 3.13 6.136 6.864 1.899 2.00
80-MW?2 8/15/2001 3.91 6.184 5.816 1.944 4.85
80-MW3 8/15/2001 4.31 7.556 4.444 0.929 6.30
80-MW4 8/15/2001 4.15 6.309 5.691 1.380 6.41
80-MW5 8/15/2001 3.65 5.762 6.238 0.478 2.08
166-MW1 8/15/2001 3.05 5.204 4.796 0.056 NA*
Geometric Mean of Hydraulic Conductivity (feet/day): 3.8

Notes:

DTW = Depth To Water

Depth to Static Water Level was estimated by subtracting 0.3 ft. from the measured DTW at the end of each test.
b = height of water in well at the beginning of the test.

DTW Adjustment = factor by which raw data was adjusted so final hermit data point equals final measured DTW.
*Not Available: Not enough water in well to perform slug test. When slug test was performed, observed sediment
inside the well. Datafor 166MWO01 was discarded from Geometric Mean of Hydraulic Conductivity calculation
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Table 5-1
Groundwater Sampling Results
Site 80/166 - Main Post
Fort Monmouth, New Jersey

well ID 80-MW1  80-MW1 80-MW1 80-MW1 80-MWI1 80-MW1 80-MW1 80-MW1 80-MWI1 80-MW1 80-MWI1 80-MW1 80-MWI1 8-MW1 80-MWI1 80-MWI1 80-MW1 80-MW1
Lab Sample D NJDEP || Site Specifid| 2457.03 | 291801 | 317403 | 337601 | 361401 | 382304 | 407603 | 426203 | 451403 | 480801 | 5021.01 | 522304 | 5406.01 | 563501 | 5818.04 346 5694.04 | 578203 |
Sample Date Criteria]| MBC® | 04/16/97 | 08/20/97 | 11/24/97 | 02/27/98 | 06/02/98 | 08/24/98 | 11/20/98 | 02/09/99 | 05/26/99 | 09/22/99 | 12/17/99 | 03/06/00 | 05/09/00 | 08/16/00 | 10/27/00 | 01/24/01 | 09/07/00 | 10/12/00
Round No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 17 Tow flow 1] low flow 2
Volatiles
[Acetone 700 N/A ND ND ND ND ND 10.27 ND ND 2.28 ND ND ND ND ND ND ND NS NS
Benzene 1 N/A 138 ND ND ND 171 ND ND 1.26 131 ND ND ND ND ND ND ND NS NS
2-Butanone 300 N/A ND ND ND ND ND 332 ND ND ND ND ND ND ND ND 487 ND NS NS
(Carbon Disulfidd® 100 N/A 231 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Chlorobenzend® 50 N/A 261 ND 2.26 3.26 5.14 52 488 571 558 ND 195 383 449 59 223 7.34 NS NS
Methylene Chioridé” 3 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Semi-Volatiles
[Acenaphthene 200 N/A ND 112 11 139 2.28 ND ND ND 129 129 ND 11 175 154 ND 117 NS NS
Dibenzofurar® 100 N/A ND ND ND ND 2.03 ND ND ND ND ND ND ND 124 119 ND ND NS NS
1,2-Dichlorobenzene 600 N/A ND ND 179 105 12 ND ND 2 197 ND ND 125 ND 181 ND 162 NS NS
2,4-Dichlorophenol 20 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Di-n-butylphthalate 900 N/A ND ND 254 ND 394 ND ND ND ND ND ND ND ND ND ND ND NS NS
Fluorene 300 N/A ND 162 127 156 344 ND ND ND ND 169 ND 101 212 198 ND ND NS NS
2-Methylnaphthalené® 100 N/A ND 7.25 3 8.85 ND ND ND 395 ND 173 267 ND ND 291 ND 15 NS NS
Naphthalend® 100 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Phenanthrend® 100 N/A ND 052 ND ND 256 ND ND ND ND ND ND ND ND ND ND ND ND ND
Bis(2-Ethylhexyl)phthalate 30 N/A ND 140 117 107 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Pesticides’PCBs
[4.4-DDD 0.1 N/A ND ND ND ND 0.099 0.059 0.093 0.09 0.148 ND 0.04 ND 0.176 ND ND 0.084 NS NS
[a-Chlordane 05 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
lg-Chlordane 05 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
[Endosulfan Sulfate 0.4 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Metals
[Aluminum 200 121000 NS 3295 121 306 195 545 422 975 553 542 121 2070 750 267 215 282 368 732
Antimony 20 N/A NS 2.8 ND ND ND 3.95 ND ND ND ND ND ND ND 5.85 ND ND ND ND
Arsenic 8 N/A NS 9 ND 24 11.9 415 34.3 8.49 24 118 6.56 17.9 113 28.8 16.8 324 ND 55.2
Barium 2000 699 NS 70 245 86.2 40.2 108 86.1 81.2 89.7 47.7 56.5 97 118 75.1 97.6 77.6 65.9 89.7
Beryllium 20 N/A NS ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.849 ND
Cadmium 4 N/A NS 8 ND 8 3.9 4.49 1.96 24.6 3.64 331 6.69 0.585 4.44 ND ND 5.66 ND ND
Calcium NLE 45400 NS 28750 81220 51010 39700 75000 58600 86000 65000 28400 50200 | 71100 | 79400 | 49800 | 84400 | 53300 | 13600 | 51900
Chromium 100 N/A NS 148 (3) 12 13 ND 312 9.77 8 5.7 4.65 2.82 15.6 11 4.05 5.21 543 ND 5.93
Cobalt NLE N/A NS 50 ND 2 ND 2.05 2.81 0.704 2.9 ND 1.84 0.783 ND 1.86 0.682 1.95 10.9 1.9
(Copper 1000 65.6 NS 15 17 16 6.6 175 ND 8.75 13.9 126 6.13 ND 197 ND 62.4 126 ND 8.58
Iron 300 431000 NS 7490 9062 70680 8409 67400 68800 17600 56700 10500 28500 | 52900 | 22200 | 48600 | 26200 | 69800 1820 | 109000
Lead 10 N/A 25 4 14 6 33 10.4 2.86 ND 534 5.15 ND 3.67 26.7 2.63 3.16 1.87 ND ND
Magnesium NLE 62700 NS 136 18780 16030 4236 18700 16900 10100 15300 3820 10600 | 13500 | 10000 ND 11100 | 14000 6620 18200
Manganese 50 331 NS 4260 552.7 456.2 117 605 647 407 564 228 424 529 318 444 396 579 392 788
Mercury 2 N/A NS ND 0.3 ND ND 0.21 0.38 0.17 ND ND ND ND ND ND ND 0.2 ND ND
Nickel 100 187 NS ND 2.3 2.7 24 ND 2.23 4.85 172 2 ND 49 2.3 9.42 1.85 ND ND ND
Potassium NLE | 137000 NS 3920 6010 8470 8833 17400 5340 5080 5730 4660 6360 6520 7570 4590 6530 4140 2470 5130
Selenium 50 N/A NS ND ND ND ND ND 8.2 7.53 5.22 ND ND 3.46 ND ND 5.92 ND ND ND
Silver NLE N/A NS 8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Sodium 50000 | 21500 NS 110750 97380 | 279400 | 147200 | 533000 | 530000 | 306000 | 457000 | 181000 | 359000 | 315000 | 648000 | 331000 | 431000 | 574000 | 142000 | 664000
Thallium 10 N/A NS ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
\ anadium NLE N/A NS 200 ND ND 3.1 411 318 3.15 6.41 318 1.21 11 3.55 2.56 234 2.85 ND ND
Zinc 5000 233 NS 92 60 117 65 72.9 442 214 80.3 59.5 232 421 103 29 38.2 76.9 316 33.2
Notes

All concentrations in micrograms per liter (ug/L), equivalent to
NJDEP Criteria: Higher of Practical Quantitation Limits (PQLS)
& Groundwater Quality Criteria(GWQC) per NJAC 7:9-6
Exceedences of NJDEP GWQS are shaded andbold

ND: Analyte not detected in sample

N/A: Not Applicable NS: Not Sampled

NLE: No cleanup standard exists for this analyte

DrFort Monmouth Site-specific Groundwater Maximum
Background Concentrations (MBCs), background (native) metals
only (Weston SI Report Dated 1995)

@1 ow Flow Sampling Method used to collect sample

©lnterim Criteria used as NJDEP criteria

L aboratory blank greater than Method Detection Limit
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Table 5-1
Groundwater Sampling Results
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID 80-MW2 80-MW2 80-MW2 80-MW2 80-MW2 80-MW2
Lab Sample 1D NJDEP |[Site Specific] 5636.04 | 5675.04 | 5818.05 347 5694.03 | 5782.04 |
Sample Date Criterial mMBC® | 08/16/00 | 08/30/00 | 10/27/00 | 01/24/01 | 09/07/00 | 10/12/00
Round No. 14 15 16 17 low flow 1| low flow 2
Volatiles
[Acetone 700 N/A ND ND ND ND NS NS
Benzene 1 N/A ND ND ND ND NS NS
2-Butanone 300 N/A ND ND ND ND NS NS
Carbon Disuilfide® 100 N/A ND ND ND ND NS NS
Chlorobenzené” 50 N/A ND ND ND ND NS NS
Methylene Chloridé” 3 N/A ND ND ND ND NS NS
Semi-Volatiles
[Acenaphthene 400 N/A ND ND ND ND NS NS
Dibenzofurarf® 100 N/A ND ND ND ND NS NS
1,2-Dichlorobenzene 600 N/A ND ND ND ND NS NS
2,4-Dichlorophenol 20 N/A ND ND ND ND NS NS
Di-n-butylphthalate 900 N/A ND ND ND ND ND ND
Fluorene 300 N/A ND ND ND ND NS NS
2-Methylnaphthalené® 100 N/A ND ND ND ND NS NS
Naphthalend® 100 N/A ND ND ND ND NS NS
Phenanthrend® 100 N/A ND ND ND ND ND ND
Bis(2-Ethylhexyl)phthalate 30 N/A ND ND ND ND ND ND
Pesticides’/PCBs
[4,4-DDD 0.1 N/A 0.453 ND ND ND 0.025 ND
[a-Chlordane 0.5 N/A 0.197 0.779 ND 1.625 ND ND
g-Chlordane 0.5 N/A ND 0.303 ND 2.719 ND 0.979
Endosulfan Sulfate 0.4 N/A ND ND ND ND ND 0.485
M etals
[ATuminum 200 121000 1770 544 1400 256 102 743
/Antimony 20 N/A 5.6 ND ND ND ND ND
Arsenic 8 N/A ND ND ND 2.69 46.6 ND
Barium 2000 699 82.2 59.6 61.7 436 76.9 62.1
Beryllium 20 N/A 0.726 0.733 0.73 ND ND 0.784
Cadmium 4 N/A ND ND ND 5.36 ND ND
Calcium NLE 45400 18100 13800 12500 12700 51100 12200
Chromium 100 N/A 6.56 ND 5.8 1.01 ND 3.04
Cobalt NLE N/A 131 114 10.3 104 318 113
Copper 1000 65.6 ND ND 17.4 3.38 ND 58.5
Iron 300 431000 3420 578 1320 729 89700 942
Lead 10 N/A 264 1.55 1.7 ND ND 9.12
Magnesium NLE 62700 8390 6640 6040 6250 16500 6240
Manganese 50 331 479 421 419 412 697 407
Mercury 2 N/A 0.1 0.1 ND 0.3 ND ND
Nickel 100 187 6.66 ND 724 3.7 ND 8.1
Potassium NLE 137000 3240 2440 2670 2020 4210 2640
Selenium 50 N/A ND ND 5.79 ND ND ND
Silver NLE N/A ND ND ND ND ND ND
Sodium 50000 21500 116000 | 178000 | 170000 | 164000 | 638000 | 126000
[Thallium 10 N/A ND ND ND ND ND ND
Vanadium NLE N/A 5.87 ND 4.7 ND ND ND
Zinc 5000 233 80.7 70.2 42.2 40.3 22.8 114
Notes

All concentrationsin micrograms per liter (ug/L), equivalent to
NJDEP Criteria: Higher of Practical Quantitation Limits (PQLS)
& Groundwater Quality Criteria (GWQC) per NJAC 7:9-6
Exceedences of NJDEP GWQS are shaded andbold

ND: Analyte not detected in sample

N/A: Not Applicable NS: Not Sampled

NLE: No cleanup standard exists for this analyte

®Fort Monmouth Site-specific Groundwater Maximum
Background Concentrations (MBCs), background (native) metals
only (Weston S| Report Dated 1995)

@Low Flow Sampling Method used to collect sample

©Interim Criteria used as NJDEP criteria

206
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Table 5-1
Groundwater Sampling Results
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID 80-MW3 80-MW3 80-MW3 80-MW3 80-MW3 80-MW3
Lab Sample 1D NJDEP [ Site Specific] 5636.05 | 5675.05 | 5818.06 348 5691.05 | 5780.05 |
Sample Date Criterial mMBC® | 08/16/00 | 08/30/00 | 10/27/00 | 01/24/01 | 09/06/00 | 10/11/00

Round No. 14 15 16 17 low flow 1| low flow 2
Volatiles

[Acetone 700 N/A ND 16.1 5.12 ND NS NS

Benzene 1 N/A ND ND ND ND NS NS

2-Butanone 300 N/A ND 8.15 33 ND NS NS

Carbon Disuilfide® 100 N/A ND ND ND ND NS NS

Chlorobenzené” 50 N/A ND ND ND ND NS NS

Methylene Chloridé” 3 N/A ND ND ND ND NS NS

Semi-Volatiles

[Acenaphthene 400 N/A 344 19.59 132 ND NS NS

Dibenzofurarf® 100 N/A 1.09 20.05 3.32 ND NS NS

1,2-Dichlorobenzene 600 N/A ND ND ND ND NS NS

2,4-Dichlorophenol 20 N/A ND 13.95 ND ND NS NS

Di-n-butylphthalate 900 N/A 39 ND ND ND ND ND

Fluorene 300 N/A 104 20.95 ND ND NS NS

2-Methylnaphthalené® 100 N/A ND ND ND ND NS NS

Naphthalend® 100 N/A 434 14.37 ND ND NS NS

Phenanthrend® 100 N/A ND ND ND ND ND ND

Bis(2-Ethylhexyl)phthalate 30 N/A ND ND ND ND ND ND

Pesticides’PCBs

[4.4-DDD 0.1 N/A ND ND ND ND ND ND

[a-Chlordane 05 N/A ND ND ND ND ND ND

g-Chiordane 05 N/A ND ND ND ND ND ND

Endosulfan Sulfate 0.4 N/A ND ND ND ND ND ND

M etals

[Aluminum 200 121000 292 217 1370 97.9 650 237

/Antimony 20 N/A 4.86 ND ND ND ND ND

Arsenic 8 N/A 3.36 7.06 7.27 2.28 ND ND

Barium 2000 699 27.2 223 29.4 53 34.7 23.9

Beryllium 20 N/A ND ND ND ND ND ND

Cadmium 4 N/A ND ND ND 3.89 ND ND

Calcium NLE 45400 39200 | 27600 | 22800 | 79800 | 33800 | 28000

Chromium 100 N/A 259 ND 13.2 417 ND 255

Cobalt NLE N/A 0.704 0.969 114 0.747 1.67 ND

Copper 1000 65.6 ND ND 5.92 431 ND ND

iron 300 431000 2890 12800 | 21400 5710 14600 8170

Lead 10 N/A 17 ND 1.52 ND ND ND

Magnesium NLE 62700 8870 7240 8140 18600 11100 7420

Manganese 50 331 87.8 93.1 144 515 121 613

Mercury 2 N/A ND 0.1 ND ND 0.2 ND

Nickel 100 187 ND ND 2.02 ND ND ND

Potassium NLE 137000 9660 5010 4950 10700 6110 7000

Selenium 50 N/A 571 ND 3.72 ND ND ND

Silver NLE N/A ND ND ND ND ND ND

Sodium 50000 | 21500 27100 | 35000 | 40200 | 74500 | 132000 | 40200

[Thallium 10 N/A ND ND ND ND ND ND

Vanadium NLE N/A 218 ND 8.02 1.28 ND 233

Zinc 5000 233 17.2 37.9 275 27.9 253 14.8

Notes

All concentrationsin micrograms per liter (ug/L), equivalent to
NJDEP Criteria: Higher of Practical Quantitation Limits (PQLS)
& Groundwater Quality Criteria (GWQC) per NJAC 7:9-6
Exceedences of NJDEP GWQS are shaded andbold

ND: Analyte not detected in sample

N/A: Not Applicable NS: Not Sampled

NLE: No cleanup standard exists for this analyte

®Fort Monmouth Site-specific Groundwater Maximum
Background Concentrations (MBCs), background (native) metals
only (Weston S| Report Dated 1995)

@Low Flow Sampling Method used to collect sample

©Interim Criteria used as NJDEP criteria
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Table 5-1
Groundwater Sampling Results
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID 80-MW4  80-MW4 80-MW4 80-MW4  80-MW4  80-MW4
Lab Sample 1D NJDEP |[Site Specific] 5636.06 | 5675.06 | 5818.07 349 5691.03 | 5780.03 |
Sample Date Criterial mMBC® | 08/16/00 | 08/30/00 | 10/27/00 | 01/24/01 | 09/06/00 | 10/11/00
Round No. 14 15 16 17 low flow 1| low flow 2
Volatiles
[Acetone 700 N/A ND ND ND ND NS NS
Benzene 1 N/A ND ND ND ND NS NS
2-Butanone 300 N/A ND ND ND ND NS NS
Carbon Disuilfide® 100 N/A ND ND ND ND NS NS
Chlorobenzené” 50 N/A ND ND ND ND NS NS
Methylene Chloridé” 3 N/A ND ND ND ND NS NS
Semi-Volatiles
[Acenaphthene 400 N/A ND ND ND ND NS NS
Dibenzofurarf® 100 N/A ND ND ND ND NS NS
1,2-Dichlorobenzene 600 N/A ND ND ND ND NS NS
2,4-Dichlorophenol 20 N/A ND ND ND ND NS NS
Di-n-butylphthalate 900 N/A 331 ND ND ND ND ND
Fluorene 300 N/A ND ND ND ND NS NS
2-Methylnaphthalené® 100 N/A ND ND ND ND NS NS
Naphthalend® 100 N/A ND ND ND ND NS NS
Phenanthrend® 100 N/A ND ND ND ND ND ND
Bis(2-Ethylhexyl)phthalate 30 N/A ND ND ND ND ND ND
Pesticides’/PCBs
[4,4-DDD 0.1 N/A ND ND ND ND ND ND
[a-Chlordane 0.5 N/A ND ND ND ND ND ND
g-Chlordane 0.5 N/A ND ND ND ND ND ND
Endosulfan Sulfate 0.4 N/A ND ND ND ND ND ND
M etals
[ATuminum 200 121000 4020 1240 3850 1260 1130 1420
/Antimony 20 N/A 4.04 ND ND ND ND ND
Arsenic 8 N/A 6.28 5.04 53 4.18 4.93 6
Barium 2000 699 269 186 204 162 273 672
Beryllium 20 N/A ND ND 0.726 ND ND 0.679
(Cadmium 4 N/A ND ND ND 0.945 ND ND
Calcium NLE 45400 213000 | 226000 | 198000 | 209000 | 230000 | 241000
Chromium 100 N/A 25.2 14.2 222 18.6 10.5 20.7
Cobalt NLE N/A 34.6 14 18 9.68 12.6 ND
Copper 1000 65.6 359 ND ND 180 ND ND
iron 300 431000 | 256000 | 297000 | 211000 | 264000 | 306000 | 448000
Lead 10 N/A 70.4 ND 2.03 20 ND ND
Magnesium NLE 62700 129000 | 132000 | 118000 | 125000 | 139000 | 163000
Manganese 50 331 2320 2130 2220 2070 1980 2080
Mercury 2 N/A 0.3 0.1 ND 0.2 0.2 ND
Nickel 100 187 54.6 361 30.6 16.3 2.67 ND
Potassium NLE 137000 10600 8450 9190 8450 10700 17700
Selenium 50 N/A ND ND 5.16 ND ND ND
Silver NLE N/A ND 235 ND ND ND ND
Sodium 50000 | 21500 | 1500000 | 1820000 | 1190000 | 1360000 | 1920000 | 1920000
[Thallium 10 N/A ND ND ND ND ND 7.55
\Vanadium NLE N/A 513 0.727 0.633 ND 3.11 ND
Zinc 5000 233 666 90.6 271 485 717 42.4
Notes

All concentrationsin micrograms per liter (ug/L), equivalent to
NJDEP Criteria: Higher of Practical Quantitation Limits (PQLS)
& Groundwater Quality Criteria (GWQC) per NJAC 7:9-6
Exceedences of NJDEP GWQS are shaded andbold

ND: Analyte not detected in sample

N/A: Not Applicable NS: Not Sampled

NLE: No cleanup standard exists for this analyte

®Fort Monmouth Site-specific Groundwater Maximum
Background Concentrations (MBCs), background (native) metals
only (Weston S| Report Dated 1995)

@Low Flow Sampling Method used to collect sample

©Interim Criteria used as NJDEP criteria

s 40f6
Laboratory blank greater than Method Detection Limit




Table 5-1
Groundwater Sampling Results
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID 80-MW5 80-MW5 80-MW5 80-MW5 80-MW5 80-MW5

Lab Sample 1D NJDEP |[Site Specific] 5636.07 | 567507 | 581808 | 350 | 5691.04 | 5780.04

Sample Date Criterial mMBC® | 08/16/00 | 08/30/00 | 10/27/00 | 01/24/01 | 09/06/00 | 10/11/00
Round No. 14 15 16 17 low flow 1| low flow 2
Volatiles
[Acetone 700 N/A ND ND ND ND NS NS
Benzene 1 N/A ND ND ND ND NS NS
2-Butanone 300 N/A ND ND ND ND NS NS
Carbon Disuilfide® 100 N/A ND ND ND ND NS NS
Chlorobenzené” 50 N/A ND ND ND ND NS NS
Methylene Chloridé” 3 N/A ND ND ND ND NS NS
Semi-Volatiles
[Acenaphthene 400 N/A ND ND ND ND NS NS
Dibenzofurarf® 100 N/A ND ND ND ND NS NS
1,2-Dichlorobenzene 600 N/A ND ND ND ND NS NS
2,4-Dichlorophenol 20 N/A ND ND ND ND NS NS
Di-n-butylphthalate 900 N/A ND ND ND ND ND ND
Fluorene 300 N/A ND ND ND ND NS NS
2-Methylnaphthalené® 100 N/A ND ND ND ND NS NS
Naphthalend® 100 N/A ND ND ND ND NS NS
Phenanthrend® 100 N/A ND ND ND ND ND ND
Bis(2-Ethylhexyl)phthalate 30 N/A ND ND ND ND ND ND
Pesticides’PCBs
[4,4-DDD 0.1 N/A ND ND ND ND ND ND
[a-Chlordane 0.5 N/A ND ND ND ND ND ND
g-Chlordane 0.5 N/A ND ND ND ND ND ND
Endosulfan Sulfate 0.4 N/A ND ND ND ND ND ND
M etals

IAluminum 200 121000 5580 97500 2750 2500 48000 3420
/Antimony 20 N/A 7.72 ND ND ND ND ND
Arsenic 8 N/A 11.2 716 4.42 5.85 327 7.86
Barium 2000 699 257 1220 149 54.5 865 367
Beryllium 20 N/A ND 14.3 ND ND 8.35 1.25
Cadmium 4 N/A ND ND ND 11.1 ND ND
Calcium NLE 45400 239000 | 978000 | 144000 | 87500 | 699000 | 417000
(Chromium 100 N/A 36.5 757 82.6 221 295 204
Cobalt NLE N/A 15 419 6 5.37 30.3 7.85
Copper 1000 65.6 ND ND 6.13 116 ND 17.3
iron 300 431000 82600 | 571000 | 30100 10700 | 353000 | 162000
Lead 10 N/A 111 84.1 ND ND 79.5 15.2
Magnesium NLE 62700 61300 386000 34000 18200 241000 | 103000
Manganese 50 331 1020 2980 673 491 2300 1280
Mercury 2 N/A 0.2 0.1 ND ND 0.2 ND
Nickel 100 187 25.9 733 35.7 4.16 45.5 13
Potassium NLE 137000 27700 119000 35500 35700 69700 45800
Selenium 50 N/A ND ND 10.2 ND ND 3.45
Silver NLE N/A ND ND ND ND ND ND
Sodium 50000 21500 | 3830000 | 11700000 | 2590000 | 1810000 | 7830000 | 5670000
[Thallium 10 N/A ND ND ND ND ND ND
Vanadium NLE N/A 19.9 84 12.6 12.9 7.3 0.724
Zinc 5000 233 137 378 267 325 248 307
Notes

All concentrationsin micrograms per liter (ug/L), equivalent to
NJDEP Criteria: Higher of Practical Quantitation Limits (PQLS)
& Groundwater Quality Criteria (GWQC) per NJAC 7:9-6
Exceedences of NJDEP GWQS are shaded andbold

ND: Analyte not detected in sample

N/A: Not Applicable NS: Not Sampled

NLE: No cleanup standard exists for this analyte

®Fort Monmouth Site-specific Groundwater Maximum
Background Concentrations (MBCs), background (native) metals
only (Weston S| Report Dated 1995)

@Low Flow Sampling Method used to collect sample

©Interim Criteria used as NJDEP criteria
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Table 5-1
Groundwater Sampling Results
Site 80/166 - Main Post
Fort Monmouth, New Jersey

well ID 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1
Lab Sample 1D NJDEP |[Site Specific] 2458.01 | 2917.03 | 317501 | 337501 | 3614.02 | 3823.05 | 407604 | 426204 | 451404 | 4808.02 | 5021.02 | 522305 | 5406.02 | 563502 | 5818.09 345 5694.05 | 578205 |
Sample Date Criterial| MBC® | 04/16/97 | 08/20/97 | 11/24/97 | 02/27/98 | 06/02/98 | 08/24/98 | 11/20/98 | 02/09/99 | 05/26/99 | 09/22/99 | 12/17/99 | 03/06/00 | 05/09/00 | 08/16/00 | 10/27/00 | 01/24/01 | 09/07/00 | 10/12/00
Round No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 17 Tow flow 1] low flow 2
Volatiles
[Acetone 700 N/A ND ND ND ND ND 13.03 ND ND ND ND ND ND ND ND ND ND NS NS
Benzene 1 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
2-Butanone 300 N/A ND ND ND ND ND 3.19 ND ND ND ND ND ND ND ND ND ND NS NS
Carbon Disuilfidd® 100 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Chlorobenzend? 50 N/A ND ND ND ND ND ND 188 ND ND ND 1.28 168 ND ND 11 ND NS NS
Methylene Chioridé” 3 N/A 24 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Semi-Volatiles
[Acenaphthene 400 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Dibenzofurarf® 100 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
1,2-Dichlorobenzene 600 N/A ND ND ND ND ND ND ND 2 ND ND ND ND ND ND ND ND NS NS
2,4-Dichlorophenol 20 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Di-n-butylphthalate 900 N/A ND ND 16.28 ND 3.96 ND ND ND ND ND ND ND ND ND ND ND ND ND
Fluorene 300 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
2-Methylnaphthalend” 100 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Naphthalend® 100 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Phenanthrend® 100 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bis(2-Ethylhexyl)phthalate 30 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Pesticides’PCBs
[4.4-DDD 0.1 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
a-Chlordane 05 N/A ND ND ND ND 0.027 0.052 ND ND ND 0.048 ND ND ND ND ND 0.028 0.84 ND
g-Chlordane 05 N/A ND ND ND ND 0.022 0.05 ND ND ND 0.049 ND ND ND ND ND 0.024 0.46 ND
Endosulfan Sulfate 04 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Metals
[ATuminum 200 121000 NS 15.1 408 291 266 1620 662 687 945 97.5 362 274 222 272 3800 431 39.9 154
|Antimony 20 N/A NS ND ND ND ND 3.7 ND ND ND ND 2.75 ND ND 391 ND ND ND ND
|Arsenic 8 N/A NS 4 23 ND 2.3 321 ND ND 457 ND ND 2.83 ND ND 5.67 4.83 ND 313
Barium 2000 699 NS 100 65.5 16 14.6 23 28.3 36.2 317 245 25.7 36.8 32.2 19.1 422 345 235 27.4
Beryllium 20 N/A NS 0.26 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Cadmium 4 N/A NS 5 16 14 14 435 231 351 3.04 244 2.95 1.25 2.79 121 458 415 ND ND
Calcium NLE 45400 NS 72390 | 46940 | 46400 | 52700 | 69600 | 79700 | 98300 | 61200 | 70100 | 69600 | 95200 | 93600 | 49200 | 86100 | 101000 | 71200 | 79400
(Chromium 100 N/A NS 121 (3) 3 15 ND 9.58 9.49 8.3 9.16 4,56 475 6.79 113 311 237 7.28 ND 4.69
Cobalt NLE N/A NS 30 ND 1 ND 0.782 ND 1.27 123 1.29 1.01 ND 0.71 0.796 1.39 ND 0.603 ND
(Copper 1000 65.6 NS 14 14 15 8 222 ND 179 47.1 66 5.31 138 98.4 ND 59.3 9.15 ND 146
iron 300 431000 NS 4750 31700 5976 6776 11500 | 13300 6510 9380 2310 10300 | 18300 9300 6260 20100 9140 8360 11300
Lead 10 N/A 24 1.6 15 ND 2.3 124 423 ND 114 7.95 ND 4.21 17.3 5.12 16.4 ND 173 22.7
Magnesium NLE 62700 NS 336 9730 13030 | 14350 | 17000 | 19800 | 22800 | 15200 | 15400 | 16500 | 23100 | 25500 | 13000 | 23000 | 24800 | 18400 | 20200
Manganese 50 331 NS 17250 286.6 245.6 235 397 669 413 368 214 377 603 239 204 587 360 452 606
Mercury 2 N/A NS ND ND 03 ND 0.12 0.29 0.16 ND ND ND ND ND ND ND ND ND ND
Nickel 100 187 NS ND 45 17 2.6 15 2.06 7.09 3.85 8.48 113 7.07 493 3.72 5.4 172 ND 6.5
Potassium NLE | 137000 NS 6350 6850 4610 7118 10000 4800 4890 4410 6130 4670 4690 6460 5000 6040 5100 4590 4570
Selenium 50 N/A NS ND ND ND ND 387 4.09 7.58 3.39 ND ND ND ND ND 513 ND ND ND
Silver NLE N/A NS 26 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Sodium 50000 | 21500 NS 83750 | 200200 | 29310 [ 27800 | 58200 | 114000 | 108000 | 72900 | 46500 | 60300 | 66500 | 62300 | 33600 | 121000 | 154000 | 83300 | 94600
Thallium 10 N/A NS ND ND ND ND ND ND ND ND ND ND ND ND ND ND 413 ND ND
I\ anadium NLE N/A NS 800 ND ND 42 7.9 387 3.07 7.01 153 242 3.63 3.56 1.74 18.1 2.66 ND ND
Zinc 5000 233 NS 289 147 144 104 285 99.6 328 160 261 54.4 126 289 161 318 301 284 237

Notes

All concentrationsin micrograms per liter (ug/L), equivalent to
NJDEP Criteria: Higher of Practical Quantitation Limits (PQLS)
& Groundwater Quality Criteria (GWQC) per NJAC 7:9-6
Exceedences of NJDEP GWQS are shaded andbold

ND: Analyte not detected in sample

N/A: Not Applicable NS: Not Sampled

NLE: No cleanup standard exists for this analyte

®Fort Monmouth Site-specific Groundwater Maximum
Background Concentrations (MBCs), background (native) metals
only (Weston S| Report Dated 1995)

@Low Flow Sampling Method used to collect sample

©Interim Criteria used as NJDEP criteria

“Laboratory blank greater than Method Detection Limit
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Table 5-2
Soil Sampling Results from Geoprobe® Investigation

Site 80/166 - Main Post

Fort Monmouth, New Jersey

Lab Sample IP NJDEP NJDEP 5241.03 5241.05 5241.07 5241.09 5246.03 5246.05 5246.07 5246.09 5246.11
Sample L ocation rocscc® || 1ewscc® 1 2 3 4 5 6 7 8 9
Sample Depth K /K 48" 48" 48" 48" 42 42" 42" 42" 48"
Sample Date (mg/Kg) || (MIKQ) 51705 03/13/00 03/13/00 03/13/00 03/14/00 03714700 03714100 03714700 03/14/00
2-Butanone 1000 50 13 ND ND ND 17 16 15 ND ND
Chloroform 19 1 ND ND ND ND ND ND ND ND ND
}MethyleneChloride 49 1 ND ND ND ND ND ND ND ND ND
;aa:] S|aen|1_ 2: ;ItliDon NJDEP NJDEP 524;.:;. 13 524:31.03 521{;.05 524:207 524;.;.09 524:;.11 54112.03 54116;.05 54112.07

D rRocscc® || 1Icwscc® 2 A >
Sample Depth (Mg/Kg) (Mg/Kg) 42" 48" 48" 48" 48" 48" 36 36 36
Sam p| e Date K9 CANY 03/14/00 03/15/00 03/15/00 03/15/00 03/15/00 03/15/00 05/15/00 05/15/00 05/15/00
2-Butanone 1000 50 ND ND ND ND ND ND 2.8 ND 3
Chloroform 19 1 ND ND ND ND ND ND 0.42 ND 0.44
[M ethylene Chloride 49 1 ND ND ND ND ND ND 0.96 0.71 ND
NOTES:

ONew Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC) per NJAC 7:26D.
@New Jersey Department of Environmental Protection (NJDEP) Impact to Groundwater Soil Cleanup Criteria (IGWSCC).
All concentrations are reported in milligrams per kilogram (mg/kg) or parts per million (ppm) per NJAC 7:26D.

Exceedances of the RDCSCC and |GWSCC are highlighted and printed in bold-faced type.

ND: Analyte not detected in sample.
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Table 5-3

Groundwater Sampling Results from Geoprobe® Investigation
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Lab SampleID NJDEP 5241.04 5241.06 5241.08 5241.10 5246.04 5246.06 5246.08 5246.10 5246.12 5246.14
Sample L ocation Groundwater 1 2 3 4 5 6 7 8 9 10
Sample Depth Criteria 37 37 37 37 37 37 37 37 37 37
Sample Date (ug/L) @ 03/13/00 03/13/00 03/13/00 03/13/00 03/14/00 03/14/00 03/14/00 03/14/00 03/14/00 03/14/00
\Volatiles
Acetone 700 7.4 12.99 ND 9.38 ND 8.32 9.81 7.95 16.85 16.37
Benzene 1 ND 1.13 6.84 ND ND ND ND ND ND ND
Bromodichloromethane 1 ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide* 100 ND ND ND ND ND ND ND ND ND ND
Chlorobenzene* 50 ND 5.01 2.06 ND ND 3.69 3.78 ND ND ND
Chloroform 6 ND ND ND ND 1.77 1.32 ND 1.82 1.41 ND
Ethylbenzene 700 ND ND 2.69 ND ND ND ND ND ND ND
MTBE* 70 ND 4.16 5.89 ND ND ND ND ND ND ND
NOTES:

All concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).

NJDEP Criteria: Higher of Practical Quantitation Limits (PQLS) & Groundwater

Quiality Criteria (GWQC) per NJAC 7:9-6.

Exceedances of the NJDEP criteria are highlighted and printed in bold-faced type.

ND: Analyte not detected in sample.
“Interim Criteria used as NJDEP criteria.
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Table 5-3

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Groundwater Sampling Results from Geoprobe® Investigation

Lab Sample D NJDEP 5248.04 5248.06 5248.08 5256.01 5248.12 | 5416.04 | 5416.06 | 5416.09
Sample L ocation Groundwater|l 19 12 13 14 15 16 17 18
Sample Depth Criteria 37 37 37 37 37 3.4-8 3-8 38
Sample Date (ug/ |_) @ 03/15/00 03/15/00 03/15/00 03/17/00 03/15/00 05/15/00 05/15/00 05/15/00
\Volatiles
Acetone 700 13.4 5.62 36.64 ND ND ND 17.99 ND
Benzene 1 ND ND ND ND ND ND ND ND
[[Bromodichloromethane 1 ND ND ND ND ND ND ND 2.06
[[Carbon Disulfide* 100 ND ND 317 ND ND ND ND ND
[lChlorobenzene* 50 ND 6.54 ND 148 2.7 ND 5.31 ND
[[Chloroform 6 ND ND ND ND ND ND ND 5.6
[[Ethylbenzene 700 ND ND ND ND ND ND ND ND
((MTBE* 70 ND ND ND ND ND ND ND ND
NOTES:

20f2

All concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).
NJDEP Criteria: Higher of Practical Quantitation Limits (PQLS) & Groundwater
Quality Criteria (GWQC) per NJAC 7:9-6.

Exceedances of the NJDEP criteria are highlighted and printed in bold-faced type.

ND: Analyte not detected in sample.
"Interim Criteria used as NJDEP criteria




Table 5-4

Determination of Contaminants of Concern
Site 80/166 - Main Post
Fort Monmouth, New Jersey

No. of ;
: e No. of Site
Site Specific . No. of .| Exceedencesin .
NJDEP Maximum| Exceedencesin Maximum
Analyte e Groundwater L Geoprobe Comments
Criteria MBC® Result Monitoring Groundwater | Background
Well Sampl% Exceedences
Samples
Volatiles

Acetone 700 N/A 16.1 0 0 N/A No exceedance of NJDEP criteria
Not a COC. Benzenewasdetected in 4 of 16 roundsin monitoring
well 80-MW1 at concentrations exceeding the NJDEP criteria.
Benzene was also detected at concentr ations exceeding the NJDEP

Benzene 1 N/A 171 4 2 N/A criteriain 2 of the 18 Geoprobe boringsin March 2000 (boring
locations 2 and 3) near well 80-MW1. Benzenewas not detected in
each of the four most recent sampling rounds (May 2000 to
January 2001).
Not a COC. Therewere no exceedances of NJDEP criteriain

Bromodichloromethane 1 N/A 2.06 1 0 N/A monitoring well samples. There was only one exceedancein
Geoprobe groundwater samples.

2-Butanone 300 N/A 8.15 0 0 N/A No exceedance of NJDEP criteria

Carbon Disulfide® 100 N/A 231 0 0 N/A No exceedance of NJDEP criteria
Not a COC. Therewere no exceedances of NJDEP criteriain

(3
Chlor obenzene S0 N /.34 0 0 b monitoring well samples or Geoprobe groundwater samples.
Methylene Chloride® 3 N/A 24 1 0 N/A Not a COC: no exceedences of NJDEP Cleanup Criteria.
Semi-Volatiles

Acenaphthene 400 N/A 19.59 0 N/A N/A No exceedance of NJDEP criteria

Dibenzofuran® 100 N/A 20.05 0 N/A N/A No exceedance of NJDEP criteria

1,2-Dichlorobenzene 600 N/A 2 0 N/A N/A No exceedance of NJDEP criteria

2,4-Dichlorophenol 20 N/A 13.95 0 N/A N/A No exceedance of NJDEP criteria

Di-n-buty|phthal ate 900 N/A 16.28 0 N/A N/A No exceedance of NJDEP criteria

Fluorene 300 N/A 20.95 0 N/A N/A No exceedance of NJDEP criteria

2-Methylnaphthalene® 100 N/A 8.85 0 N/A N/A No exceedance of NJDEP criteria

Naphthalene® 100 N/A 14.37 0 N/A N/A No exceedance of NJDEP criteria

Phenanthrene®® 100 N/A 2.56 0 N/A N/A No exceedance of NJDEP criteria
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Table 5-4

Determination of Contaminants of Concern
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Site Spedific No. of . cel;lg' of No. of Site
. . X encesin ;
NJDEP
Analyte ..y |Groundwater Maximum Exceedeng%m Geoprobe Maximum Comments
Criteria @ Result Monitoring Background
MBC Well Samples Groundwater
p Samples Exceedences
Bis(2-Ethylhexyl)phthal ate 30 N/A 14 0 N/A N/A No exceedance of NJDEP criteria
Pesticides/PCBs
Not a COC. 4,4-DDD concentrations exceeded the NJDEP criteria
4,4'-DDD 0.1 N/A 0.453 3 N/A N/A during 2 of 18 roundsin monitoring well 80-MW1 and 1 of 5
roundsin well 80-MW2.
COC: a-Chlordane was detected above the NJDEP criteriain 2 of 5
a-Chlordane 0.5 N/A 1.625 3 N/A N/A samples collected from well SO-MW2.
COC: g-Chlordane was detected above the NJDEP criteriain 2 of 5
g-Chlordane 0.5 N/A 2.719 2 N/A N/A samples collected from well SO-MW2.
Endosulfan Sulfate 04 N/A 0.485 1 N/A N/A Not a COC: only one exceedence of NJDEP Cleanup Criteria.
Metals
Aluminum 200 121000 97500 46 N/A 0 Not a COC: no exceedance of the Site Specific MBC.
Antimony 20 N/A 7.72 0 N/A N/A No exceedance of NJDEP criteria
. COC. Arsenic wasdetected at concentr ations exceeding the
b 8 N/A 716 19 NIA NIA NJDEP criteriain 15 rounds at monitoring well 80-MW 1.
Barium 2000 699 1220 0 N/A 2 No exceedance of NJDEP criteria
Beryllium 20 N/A 14.3 0 N/A N/A No exceedance of NJDEP criteria
. Not a COC: cadmium was not detected during L ow-Flow sampling
Cadmium 4 N/A 24.6 13 N/A N/A (September and October 2000).
Calcium NLE 45400 978000 N/A N/A 44 No NJDEP Groundwater Criteria
Not a COC: there were 2 exceedancesin August 1997. However,
Chromium 100 N/A 148 2 N/A N/A chromium was detected in laboratory blank samples during this
sampling round.
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Table 5-4

Determination of Contaminants of Concern
Site 80/166 - Main Post
Fort Monmouth, New Jersey

No. of "
. s No. of Site
Site Specific . o @ .| Exceedencesin .
NJDEP Maximum| Exceedencesin Maximum
Analyte e Groundwater . Geoprobe Comments
Criteria @ Result Monitoring Background
MBC Well Samoles Groundwater
p Samples Exceedences
Cobalt NLE N/A 50 N/A N/A N/A No NJDEP Groundwater Criteria
Copper 1000 65.6 359 0 N/A 7 No exceedance of NJDEP criteria
Iron 300 431000 571000 58 N/A 19 Not a COC: iron is a background metal.
COC. Lead was detected in multiple roundsin monitoring wells 804
MW1, 80-MW4, 80-MWS5, and 166-MW 1. Lead was detected
e 10 Al 84.1 15 i i above the NJDEP criteria during L ow Flow sampling rounds
(September and October 2000).
Magnesium NLE 62700 386000 N/A N/A 9 No NJDEP Groundwater Criteria
Manganese 50 331 17250 58 N/A 43 Not a COC: manganese is a background metal.
Mercury 2 N/A 0.38 0 N/A N/A No exceedance of NJDEP criteria
Nickel 100 187 73.3 0 N/A 0 No exceedance of NJDEP criteria
Potassium NLE 137000 119000 N/A N/A 0 No NJDEP Groundwater Criteria
Selenium 50 N/A 10.2 0 N/A N/A No exceedance of NJDEP criteria
Silver NLE N/A 26 N/A N/A N/A No NJDEP Groundwater Criteria
Sodium 50000 21500 11700000 50 N/A 58 gNec:W::erOC: sodium is not of concern dueto proximity of siteto
Thallium 10 N/A 7.55 0 N/A N/A No exceedance of NJDEP criteria
\Vanadium NLE N/A 800 N/A N/A N/A No NJDEP Groundwater Criteria
Zinc 5000 233 666 0 N/A 16 No exceedance of NJDEP criteria
Notes:

All concentrations in micrograms per liter (ug/L), equivalent to parts per billion (ppb).

COC: Contaminant of Concern.
N/A = Not Applicable

Exceeds NJDEP GWQC =
ND: Analyte not detected in sample

1

NLE: No limit established for this analyte
mHigher of Practical Quantitation Limits (PQLS) and Groundwater Quality Criteria (GWQC) per N.JA.C. 7:9-6
@Fort Monmouth Summary of Site-Specific Groundwater Maximum Background Concentrations (MBC) (Weston S| Report Dated 1995);

MBCs are shown for background (native) metals only.

®nterim Criteria used as NJDEP cri

teria
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Table 5-5
Groundwater Sampling Results for Contaminants of Concern
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1
Lab SampleID| NJDEP 2457.03 2918.01 3174.03 3376.01 3614.01 3823.04 4076.03 4262.03 4514.03 4808.01 5021.01 5223.04 5406.01 5635.01 5818.04 346 5694.04 | 5782.03
SampleDate | Criteria || 04/16/97 08/20/97 11/24/97 02/27/98 06/02/98 08/24/98 11/20/98 02/09/99 05/26/99 09/22/99 12/17/99 03/06/00 05/09/00 08/16/00 10/27/00 01/24/01 | 09/07/00 | 10/12/00
Round No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 17 low flow 1] low flow 2
Pesticides’PCBs
a-Chlordane 05 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 NS NS
MDL 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
g-Chlordane 05 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 NS NS
MDL 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Metals
Arsenic 8 NS 9 05 24 11.9 415 34.3 8.49 24 11.8 6.56 17.9 11.3 28.8 16.8 324 05 55.2
MDL 1 1
Lead 10 25 4 14 6 33 104 2.86 0.25 5.34 5.15 0.25 3.67 26.7 2.63 3.16 1.87 0.25 0.25
MDL 0.5 0.5 0.5 0.5
Well ID 80-MW2 80-MW2 80-MW2 80-MW2 80-MW2 80-MW2
Lab SampleID| NJDEP 5636.04 5675.04 5818.05 347 5694.03 5782.04
SampleDate | Criteria || 08/16/00 08/30/00 10/27/00 01/24/01 09/07/00 10/12/00
Round No. 14 15 16 17 low flow 1 | low flow 2
Pesticides’PCBs
a-Chlordane 05 0.197 0.779 0.007 1.625 0.007 0.007
MDL 0.014 0.014 0.014
g-Chlordane 05 0.007 0.007 0.007 2.719 0.007 0.979
MDL 0.014 0.014 0.014 0.014
Metals
Arsenic 8 05 05 05 2.69 46.6 05
MDL 1 1 1 1
Lead 10 2.64 155 17 0.25 0.25 9.12
MDL 0.5 0.5
Well ID 80-MW3 80-MW3 80-MW3 80-MW3 80-MW3 80-MW3
Lab SampleID| NJDEP 5636.05 5675.05 5818.06 348 5691.05 5780.05
SampleDate | Criteria || 08/16/00 08/30/00 10/27/00 01/24/01 09/06/00 10/11/00
Round No. 14 15 16 17 low flow 1 | low flow 2
Pesticides’PCBs
a-Chlordane 05 0.007 0.007 0.007 0.007 0.007 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014
g-Chlordane 05 0.007 0.007 0.007 0.007 0.007 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014
Metals
Arsenic 8 3.36 7.06 7.27 2.28 05 05
MDL 1 1
Lead 10 17 0.25 152 0.25 0.25 0.25
MDL 0.5 0.5 0.5 0.5
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Site 80/166 - Main Post

Table 5-5
Groundwater Sampling Results for Contaminants of Concern

Fort Monmouth, New Jersey

Well ID 80-MW4 80-MW4 80-MW4 80-MW4 80-MW4 80-MW4
Lab SampleID| NJDEP 5636.06 5675.06 5818.07 349 5691.03 5780.03
SampleDate | Criteria || 08/16/00 08/30/00 10/27/00 01/24/01 09/06/00 10/11/00
Round No. 14 15 16 17 low flow 1 | low flow 2
Pesticides’PCBs
a-Chlordane 0.5 0.007 0.007 0.007 0.007 0.007 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014
g-Chlordane 0.5 0.007 0.007 0.007 0.007 0.007 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014
Metals
Arsenic 8 6.28 5.04 53 4.18 4.93 6
MDL
Lead 10 70.4 0.25 2.03 20 0.25 0.25
MDL 0.5 0.5 0.5
Well ID 80-MW5 80-MW5 80-MW5 80-MW5 80-MW5 80-MW5
Lab SampleID| NJDEP 5636.07 5675.07 5818.08 350 5691.04 5780.04
SampleDate | Criteria || 08/16/00 08/30/00 10/27/00 01/24/01 09/06/00 10/11/00
Round No. 14 15 16 17 low flow 1 | low flow 2
Pesticides’PCBs
a-Chlordane 0.5 0.007 0.007 0.007 0.007 0.007 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014
g-Chlordane 0.5 0.007 0.007 0.007 0.007 0.007 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014
Metals
Arsenic 8 112 716 4.42 5.85 32.7 7.86
MDL
Lead 10 111 84.1 0.25 0.25 795 152
MDL 0.5 0.5
Well ID 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1
Lab SampleID| NJDEP 2458.01 2917.03 3175.01 3375.01 3614.02 3823.05 4076.04 4262.04 4514.04 4808.02 5021.02 5223.05 5406.02 5635.02 5818.09 345 5694.05 | 5782.05
SampleDate | Criteria || 04/16/97 08/20/97 11/24/197 02/27/98 06/02/98 08/24/98 11/20/98 02/09/99 05/26/99 09/22/99 12/17/99 03/06/00 05/09/00 08/16/00 10/27/00 01/24/01 | 09/07/00 | 10/12/00
Round No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 17 low flow 1] low flow 2
Pesticides’PCBs
a-Chlordane 0.5 0.007 0.007 0.007 0.007 0.027 0.052 0.007 0.007 0.007 0.048 0.007 0.007 0.007 0.007 0.007 0.028 0.84 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
g-Chlordane 0.5 0.007 0.007 0.007 0.007 0.022 0.05 0.007 0.007 0.007 0.049 0.007 0.007 0.007 0.007 0.007 0.024 0.46 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Metals
Arsenic 8 NS 4 23 0.5 2.3 3.21 0.5 0.5 4.57 0.5 0.5 2.83 0.5 0.5 5.67 4.83 0.5 3.13
MDL 1 1 1 1 1 1 1 1
Lead 10 24 16 15 0.25 23 124 4.23 0.25 114 7.95 0.25 4.21 17.3 5.12 16.4 0.25 1.73 227
MDL 0.5 0.5 0.5 0.5
Notes:

NJDEP Criteria: Higher of Practical Quantitation Limits (PQLs) and Groundwater Quality Criteria (GWQC) per NJAC 7:9-6.
Exceedences of NJDEP GWQS are shaded and bold.
MDL: Method Detection Limit. The MDL is shown for samples for which the analyte was not detected (ND).

One half the MDL was used in cal culating the average concentration (See Table 6-2).
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Table 5-6
Aquifer pH and Dissolved Oxygen
Site 80/166 - Main Post
Fort Monmouth, New Jersey

80-MW1 166-MW1
Sample DO Sample DO
Date pH [ (mglL) | Date pH | (mg/L)
04/16/97 | 643 | 22 04/16/97 | 635 | 23
08/20/97| 715 | 18 08/20/97 | 7.98 2
11/24/97] 684 | 14 11/24/97] 715 | 18
0227/98] 718 | 31 02/27/98 | 7.02 [ 37
06/02/98 | 585 | 12 06/02/98 | 691 | 15
08/24/98 | 6.10 | 4.16 08/24/98 | 673 | 371
11/20/98 | 6.37 | 5.74 11/20/98 | 7.11 [ 7.09
02/09/99 | 6.28 | 591 02/09/99 | 6.75 | 4.71
05/26/99 | 544 | NA 05/26/99 | 718 | NA
09/22/99 | 616 | 417 80-MW2 80-MW3 80-MW4 80-MW5 09/22/99 | 6.80 | 42
12/17/99| 6.12 | 53 Sample DO Sample DO Sample DO Sample DO 12/17/99 | 6.77 | 5.9
03/06/00 | 6.21 5.3 Date pH | (mg/L) Date pH [ (mg/L) | Date pH | (mg/L) Date pH [ (mg/L) || || 03/06/00 | 6.77 5.1
05/09/00 | 633 | 504 | [ 08/16/00] 4.90 | 3.71 | [[08/16/00| 598 | 321 | |[08/16/00| 541 | 376 | [[08/16/00] 531 | 3.41 | | 05/09/00] 6.84 | 5.07
08/16/00 | 599 | 3.77 | |[08/30/00 | 519 | 341 | |[08/30/00| 597 | 3.09 |l [(08/30/00] 557 | 3.7 | [08/30/00] 3.79 [ 321 |f [08/16/00] 6.18 | 3.97
09/07/00| 465 | NA 09/07/00 [ 577 | NA 09/06/00 | 575 | 0.08 || [09/06/00] 531 | NA 09/06/00 | 4.05 | NA 09/07/00| 635 | NA
10/12/00| 520 [ NA 10/12/00| 3.98 [ NA 10/11/00| 575 [ NA 10/11/00| 526 [ NA 10/11/00| 4.70 [ NA 10/12/00 | 589 [ NA
10/27/00 | 6.62 | 411 | |[10/27/00 | 632 | 3.47 | [[10/27/00] 6.6 | 4.07 | [[20/27/00 6.24 | 4.13 || [(10/27/00 | 6.17 4 10/27/00 | 7.09 | 341
OLU24/0L 674 | 52 0L/24/01| 633 | 45 OU24/0L| 67 | 507 | [[0U24/01] 638 | 4.99 || [[OL24/01| 6.32 5 OL24/01 | 7.37 | 47
Min: 465 | 12 | [Min: 398 | 341 | [Min: 575 | 008 | [[Min: 526 | 317 | [[Min: 379 | 321 | [Min: 589 | 15
[IMax: 718 | 591 | [max: 633 | 45 | [max: 670 | 507 | [max: 6.38 | 4.99 | [max: 5.31 5 IMax: 798 | 7.00
[Average: | 6.20 | 3.89 || [lAverage: | 542 | 3.77 || [lAverage: | 613 | 3.10 || ||Average: | 570 | 4.01 || ||Average: | 506 | 3.91 || [[Average: | 6.85 | 3.90
Notes:

1.) DO: Dissolved Oxygen
2.) NA: Not Available/ Not Applicable
3.) Measurements shown for pH and DO were recorded following the purging of wells prior to groundwater sampling.
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g-Chlordane Biodegradation Model at Monitoring Well 80-MW2

Table 6-1

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Duration of Chlordane Degradation Based on Published Biodegradation Rate

Input
Parameters Units Constituent: g-Chlordane
At days 365
Ty days 2,774
k® days™ 0.00025
. R ?)
Initial Concentration, C, uglL 2719

January 24, 2001

Calculation and Results

Time (days) Date Predicted Concentrations, C (ug/L)
0 January 24, 2001 2.719
365 January 24, 2002 2.482
730 January 24, 2003 2.266
1095 January 24, 2004 2.068
1460 January 23, 2005 1.888
1825 January 23, 2006 1.723
2190 January 23, 2007 1.573
2555 January 23, 2008 1.436
2920 January 22, 2009 1.311
3285 January 22, 2010 1.197
3650 January 22, 2011 1.092
4015 January 22, 2012 0.997
4380 January 21, 2013 0.910
4745 January 21, 2014 0.831
5110 January 21, 2015 0.758
5475 January 21, 2016 0.692
5840 January 20, 2017 0.632
6205 January 20, 2018 0.577
6570 January 20, 2019 0.527
6935 January 20, 2020 0.481
imeuntil NJDEP criteriaisreached:
6,935 January 20, 2020 0.481
New Jersey Criteria po/L 0.5

Notes:

NJ Critera= Interim Groundwater Quality Criteria
Constituent Predicted Concentration: Cy(t) = C,(t-1) * &**'
Time to reach NJ Criteria = TNJC

Reaction Rate Constant = k = -In(0.5)/t;,

L ength of Impacted Area Based on Available Published Biodegradation Rates

Input Data
Hydraulic Conductivity® (K) ft/day 38
Hydraulic Gradient®™ (i): ft/ft 0.015
Effective Porosity® (ny): - 0.4
Bulk Density of Formation® (py) kg/L 1.65
n-Octanol/Car bon Partition® (K ,0): L/kg 1.21E+05
Fraction of Organic Carbon™ (f..) - 0.003
Sorption Coefficient (Ky) L/kg 363.000
Calculation and Results
Seepage Velocity (ft/day) vs=K*i/ne= 0.143
Retar dation Factor Rd=1+(Kd* p,/ne) = 1498.38
Pollutant Transport Rat;(ggjyaeygr) vpt=vgRd = Ogggéo
;—,{\ll\fg ((;/jgi)) Determined above 613365
L ength (ft) vpt * TNJC = 0.66

Notes:

(1) Half-Life for aerobic biodegradation in groundwater, upper limit: Howard, P.H. et. a. 1991. Handbook of Environmental Degradation Rates. Lewis Publishers.

2) Initial concentration (Co) is the most recent concentration that was detected during the groundwater monitoring program.
3) Hydraulic conductivity of surficial fill, K = 25.9 ft/day (Geometeric mean of slug tests performed by Versar in August 2001)

4) Hydraulic gradient (i) derived from ground water elevation contours (August 2000)

6) K datareference: USEPA Soil Screeening Guidance 1996.
7) fo. = 0.003 (the geometric mean of the minimum and maximum range of f,.). USEPA 1996.

(
(
(
(5) Effective porosity, n = 0.4, and bulk density, p, = 1.65 g/mL (consistent with the type of soil - clayey sands, at the Site).
(
(
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Table 6-2
MODFLOW Input Parameters
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Softwar e used for M odeling

\Waterloo Hydrogeol ogic Visual Modflow Version 2.8

Golden Software, Inc. Surfer for WindowsVersion 7

||Papadopulos& Associates, Inc. MT3D99

Grid

Model Area

Min Max Range

X (Easting, NJ Nad 83):

622100 624500 2400

Y (Northing, NJ Nad 83):

539800 542200 2400

Number of Columns: 124

||Number of Rows: 124

[Default Grid Size: 20' x 20

[IGrid size near well 80-Mw2 10 x 10
Unitsused in model
Length feet
Time day
Hydraulic Conductivity Feet per day (ft/day)
Recharge Inches per year (in./year)
Concentration Micrograms per Liter (ug/L), equivalent to Parts Per Billion (ppb)
Mass kg
\Volume ft3

Ground Surface

The ground surface elevations were obtained from the Fort Monmouth Nad83 topographic survey.

The river was assigned to elevation of zero (0) ft.

The ground surface used in the model was interpolated from elevation points using Golden Software Surfer.
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Table 6-2
MODFLOW Input Parameters
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Layer properties

Number of Layers: 5

Layer Number Formation Thickness  Porosity*
kayer 1 Fill 5ft 0.40
||Layer 2 Navesink-Hornerstown Confining Unit 7.5ft 0.40
||Layer 3 Navesink-Hornerstown Confining Unit 751t 0.40
"Layer 4 Navesink-Hornerstown Confining Unit 55 ft 0.40
||Layer 5 Navesink-Hornerstown Confining Unit 55 ft 0.40
"Layer 6 Wenonah-Mount Laurel Aquifer 75 ft 0.40
Layer 7 Marshalltown-Wenonah Confining Unit 10 ft 0.40
* Porosity estimated from Dominico and Schwarts (1998), Table 2.1.

Recharge
Magjority of Area: 13.28in./ year
Selected Area: Oin./year in paved area south of M-18 site

Recharge applied to:

Highest Active Cells

Source:

Jablonski, 1968, Ground-Water Resources of Monmouth County, New Jersey, USGS Specia Report No. 23.
The recharge used for the model was taken to be the sum of the groundwater base flow and water utilization.

Constant Head Boundary ||

L ocation:

Oceanport Creek "

||Constant Head

0 ft (applied to all layers) |
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Table 6-2

MODFLOW Input Parameters
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Hydraulic Conductivity (K)

The geometric means were used for the layers specified below:

Fill: From Sug tests conducted February 6-7, 2001.
(Layer 1) Well K
80-MW1 2
80-MW2 4.85
80-MW3 6.3
80-MW4 6.41
80-MW5 2.08
166-MW1 [Not Available]
Geometric Mean: 38
Navesink-Hornerstown From Martin (1998)
Confining Unit: 2
(Layers 2, 3, 4 and 5) 5.00E-04
1.30E-01
9
3.00E-03
2.00E-02
8.00E-02
6.70E-01
4
5.60E-02
Geometric Mean: 0.12
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Hydraulic Conductivity (K) (Continued)

\Wenonah Formation: From Martin (1998)

(Layer 6)

17
13
19
13
19

Geometric Mean: 15.9649869

Marshaltown Wenonah From Martin (1998)

Confining Unit:
(Layer 7)

2.60E-04
1.30E-01
4.90E-04
5.70E-06
2.40E-05
1.50E-05

Geometric Mean: 0.00017998

Source: Martin, Mary, 1998, Groundwater Flow in the New Jersey

Coastal Plain, USGS Professional Paper 1404-H.




Table 6-2
MODFLOW Input Parameters
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Contaminant Transport Inputs

Dispersivity: Longitudinal: 3.48ft Lattitudinal = 0.1 * Longitudinal = 0.348 ft.
Source for dispersivity: USEPA Office of Research and Development, Feb. 2001,
http://www.epa.gov/athens/learn2model/part-two/onsite/l ongdi sp.htm
Dispersivity calculated based on a plume length of 40 feet.

Bulk Density: 46.7 kg/ft3
Sorption type: Linear Isotherm
Sorption Constants Used in Model (Kd):
Calculated

Source CcOC Kd(ml/g) Kd(L/ug) Kd (ft3/kg) Rd

(1) g-Chlordane 363 3.63E-07 1.28E+01 900

2 Arsenic 290E+01  2.90E-08  1.02E+00 73

3) Lead 890 8.90E-07  3.14E+01 2,204
Notes:

Kd for g-chlordane was found from the relationship: Kd = foc * Koc.

from MIDEQ (2001): Koc = 1.21E+5 ml/g = 4321 ft3/Kg. foc = 0.003

Benzene was also modelled separately using biodegradation only, see Table 6-2.

Sources:

(1) Michigan Department of Environmental Quality (MIDEQ)
http://www.deq.state.mi.us/erd/opmemos/opmemo18/om18bt.html

(2) United States Environmental Protection Agency (USEPA). 1996.

Soil Screening Guidance: Technical Background Document.

Office of Solid Waste and Emergency Response. Washington, D.C. EPA/540/R-95/128.

Note: Kd for arsenic used for aquifer pH of 6.8.

(3) Pennsylvania Department of Environmental Protection (PADEP)

Manua Appendix A Table 5B, http://www.dep.state.pa.us/dep/subject/egb/2000/jun20/ T able5Sb.pdf
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Table 6-2
MODFLOW Input Parameters
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Contaminant Transport Inputs (Continued):

Method for Determining Inititial Concentrations for each Contaminant of Concern:

NJDEP Wells
Contaminant Cleanup with Number of Method for
of Concern Criteria® Exceedances Determining I nitial Concentrations
Initial concentration "plume" surrounding well 80-MW?2 with initial
g-CHLORDANE 05 80-MW2[2] concentration of 2.719 (the most recent detection of g-chlordane).
80-MW1 [14]
80-MW2[2] - . . .
ARSENIC 8 80-MWS5 [3] Initial concentration map derived from average concentrations.
166-MW1 [1]
80-MW1[3]
80-MW4 [2] s . . .
LEAD 10 80-MWS5 [4] Initial concentration map derived from average concentrations.
166-MW1 [5]
Notes:

ND: Not Detected in any groundwater sampling round at the 80/166 site.
®Higher of Practical Quantitation Limits (PQLS) and Groundwater Quality Criteria (GWQC) per N.JA.C. 7:9-6
All concentrations in micrograms per liter (ug/L), equivalent to parts per billion (ppb).
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Table 6-2

MODFLOW Input Parameters
Site 80/166 - Main Post
Fort Monmouth, New Jersey

Contaminant Transport Inputs (Continued):

Average Concentrations for arsenic and lead

(l)Higher of Practical Quantitation Limits (PQLs) and Groundwater Quality Criteria (GWQC) per N.JA.C. 7:9-6
All concentrations in micrograms per liter (ug/L), equivalent to parts per billion (ppb).
MDL: Minimum Detection Limit.
Bold with Shading: average concentration exceeds the NJDEP Ciriteria.
Samples with a Non-Detect result (ND) were assigned the concentration of 0.5* MDL for the calculation of average concentrations.

NJDEP 80-MW1 80-MW2 80-MW3 80-MW4 80-MW5 166-MW1
Contaminant Cleanup Average Average Average Average Average Average
of Concern Criteria® Concentration | Concentration Concentration | Concentration Concentration | Concentration
ARSENIC 8 19.703 8.548 3.495 5.288 22.272 3.385
LEAD 10 5.143 2.585 0.703 15.530 31.733 6.986
Notes:

Biodegradation Rate:

COC

Half-life (years)

k (I/day)

g-Chlordane

7.60E+00

2.50E-04

Source:

(1) Howard, P.H. et. a. 1991. Handbook of Environmental Degradation Rates. Lewis Publishers.
Half-Life for aerobic biodegradation in groundwater, upper limit.
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Table 6-3
MODFLOW Results
Site 80/166 - Main Post
Fort Monmouth, New Jersey

NJDEP Initial Approximate Change |Estimated Time for
Contaminant of Concern Criteria | Well used for | Concentration| of Concentration Compliance
(ug/L)? | Calculation (ug/L) (ug/L per year) (Years)
g-Chlordane 0.5 80-MW2 2.917 0.121 20
Arsenic 8 80-MW1 16.93 0.015 >600
Lead 10 80-MW5 24.87 0.010 >1,000

Notes:
(1)Higher of Practical Quantitation Limits (PQLS) and Groundwater Quality Criteria (GWQC) per NJAC 7:9-6
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Table 6-4

Well Search Summary
Site 80/166 - Main Post
Fort Monmouth, New Jersey

NJDEP Per mit Depth Per mit
Number (feet) Use* Date Lattitude | Longitude
2900961 50 D 10/27/1953 | 401920 740106
2901016 150 D 12/24/1953 | 401839 740240
2901400 54 D 4/19/1955 401920 740040
2902505 100 D 10/10/1957 | 401906 740226
2902774 124 D 9/22/1958 401933 740226
2903015 60 G 8/20/1959 401906 740119
2903369 100 D 8/8/1960 401933 740213
2904271 60 D 2/13/1964 401933 740213
2904513 350 D 10/16/1964 | 401906 740133
2904519 60 D 10/15/1964 | 401933 740053
2904782 50 D 8/5/1965 401839 740240
2904815 50 D 9/10/1965 401906 740053
2904817 50 D 9/10/1965 401853 740040
2904855 50 D 10/15/1965 | 401853 740040
2905009 70 D 3/21/1966 401853 740119
2905084 50 D 5/31/1966 401933 740133
2905673 100 D 1/22/1969 401839 740226
2906131 70 D 12/18/1970 | 401906 740040
2906460 50 D 4/25/1972 401906 740106
2906499 50 D 5/22/1972 401920 740106
2906510 50 D 6/7/1972 401839 740200
2906958 85 D 4/18/1973 401933 740106
2907172 85 D 9/5/1973 401933 740106
2907264 50 D 10/18/1973 | 401933 740106
2908438 60 D 8/3/1976 401853 740200
2908810 50 D 5/12/1977 401839 740146
2910282 80 D 9/11/1979 401920 740053
2911063 25 M 3/31/1981 401906 740213
2911064 25 M 3/31/1981 401906 740213
2911065 25 M 3/31/1981 401906 740213
2911066 25 M 3/31/1981 401906 740213
2911067 25 M 3/31/1981 401906 740213
2911068 25 M 3/31/1981 401906 740213
2911772 100 H 12/22/1981 | 401906 740240
2911855 175 1 2/17/1982 401920 740053
2912553 25 M 1/21/1983 401846 740152
2912554 25 M 1/21/1983 401846 740152
2912555 25 M 1/21/1983 401846 740152
2912598 80 R 2/1/1983 401832 740126
2912785 10 M 6/2/1983 401939 740219
2912786 10 M 6/2/1983 401939 740219
2912787 10 M 6/2/1983 401939 740219
2912788 10 M 6/2/1983 401939 740219
2912789 10 M 6/2/1983 401939 740219
2912790 10 M 6/2/1983 401939 740219
2912792 10 M 6/2/1983 401939 740219
2912793 0 M /271983 701939 720219
2912794 10 M 6/2/1983 401939 740219
2912795 10 M 6/2/1983 401939 740219
2912796 10 M 6/2/1983 401939 740219
2912797 10 M 6/2/1983 401939 740219
2912798 10 M 6/2/1983 401939 740219
2913696 10 M 8/5/1984 401939 740219
2913697 10 M 8/5/1984 401939 740219
2913698 25 M 8/5/1984 401939 740219
2913825 35 M 6/20/1985 401819 740152
2913978 35 M 6/20/1985 401920 740040
2914157 60 D 9/15/1984 401846 740139
2914222 20 D 07571984 201819 720219

NJDEP Permit | Depth Permit
Number (feet) Use* Date Lattitude | Longitude
2914980 200 R 5/5/1985 401912 740246
2915005 80 D 7/18/1985 401846 740059
2915421 100 D 9/20/1985 401859 740046
2916628 12 M 6/11/1986 401939 740232
2916629 12 M 6/11/1986 401939 740232
2916630 12 M 6/11/1986 401939 740232
2919474 200 D 10/26/1987 401920 740133
2919537 60 D 11/9/1987 401920 740053
2919952 80 D 2/16/1988 401920 740040
2920242 80 R 4/12/1988 401839 740106
2920243 15 V4 4/12/1988 401839 740106
2920244 15 z 4/12/1988 401839 740106
2920245 60 V4 4/12/1988 401839 740106
2920246 15 z 4/12/1988 401839 740106
2920248 15 z 4/12/1988 401839 740106
2921780 190 G 11/10/1988 401853 740133
2922063 100 R 2/10/1989 401920 740053
2922181 150 G 2/9/1989 401933 740133
2922236 60 D 2/28/1989 401920 740053
2922526 190 G 4/7/1989 401933 740133
2922549 180 G 4/12/1989 401839 740133
2923608 200 D 10/18/1989 401933 740226
2923677 30 M 11/3/1989 401906 740226
2923678 30 M 11/3/1989 401906 740226
2923679 30 M 11/3/1989 401906 740226
2923680 30 M 11/3/1989 401906 740226
2924557 60 D 4/10/1990 401920 740053
2924639 30 M 4/27/1990 401906 740226
2924640 30 M 4/27/1990 401906 740226
2924953 10 M 6/27/1990 401853 740200
2924954 10 M 6/27/1990 401853 740200
2924955 10 M 6/27/1990 401853 740200
2924956 10 M 6/27/1990 401853 740200
2925357 20 M 10/12/1990 401839 740213
2925453 15 M 11/7/1990 401906 740119
2925454 15 M 11/7/1990 401906 740119
2925455 15 M 11/7/1990 401906 740119
2925456 15 M 11/7/1990 401906 740119
2925457 15 M 11/7/1990 401906 740119
2925506 70 1 11/20/1990 401906 740040
2926778 40 M 8/29/1991 401946 740200
2926925 20 M 9/24/1991 401906 740200
2926926 20 M 9/24/1991 401906 740200
2926927 20 M 9/24/1991 401906 740200
2926928 20 M 9/24/1991 401906 740200
2926929 20 M 9/24/1991 401906 740200
2926930 20 M 9/24/1991 401906 740200
2926931 20 M 9/24/1991 401906 740200
2926938 20 M 9/25/1991 401920 740200
2926939 20 M 9/25/1991 401920 740200
2926940 20 M 9/25/1991 401906 740200
2926941 20 M 9/25/1991 401906 740200
2926942 20 M 9/25/1991 401906 740200
2928031 20 E 5/14/1992 401906 740200
2928907 20 M 10/13/1992 401906 740200
2928992 20 M 10/27/1992 401920 740200
2928993 20 M 10/27/1992 401920 740200
2928994 20 M 10/27/1992 401920 740200
2928995 20 M 10/27/1992 401920 740200
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Table 6-4
Well Search Summary
Site 80/166 - Main Post
Fort Monmouth, New Jersey

NJDEP Permit Depth Per mit
Number (feet) Use* Date Lattitude | Longitude
2929739 20 M 6/3/1993 401920 740146
2929740 20 M 6/3/1993 401920 740146
2929741 20 M 6/3/1993 401920 740146
2930322 100 1 10/12/1993 401906 740040
2930957 15 M 4/5/1994 401906 740200
2930961 15 M 4/5/1994 401853 740240
2930962 15 M 4/5/1994 401906 740200
2930963 15 M 4/5/1994 401906 740200
2930964 15 M 4/5/1994 401906 740200
2930973 15 M 4/5/1994 401906 740240
2930974 15 M 4/5/1994 401906 740240
2930975 15 M 4/5/1994 401920 740240
2930976 15 M 4/5/1994 401920 740240
2930980 15 M 4/5/1994 401906 740240
2931158 25 M 5/4/1994 401853 740200
2931159 25 M 5/4/1994 401853 740200
2931440 200 G 6/9/1994 401933 740106
2931552 30 G 6/30/1994 401853 740133
2931772 15 M 8/3/1994 401906 740240
2931773 15 M 8/3/1994 401906 740240
2931774 15 M 8/3/1994 401906 740240
2931775 15 M 8/3/1994 401906 740240
2932576 25 M 11/29/1994 401853 740226
2932577 25 M 11/29/1994 401853 740226
2932578 25 M 11/29/1994 401853 740226
2932579 25 M 11/29/1994 401853 740226
2932580 25 M 11/29/1994 401853 740226
2932581 25 M 11/29/1994 401853 740226
2932582 25 M 11/29/1994 401853 740226
2932583 25 M 11/29/1994 401853 740226 *Well Use Codes
2933754 20 M 7/19/1995 401906 740200 A - Unknown/Well Record Use Only
2933755 20 M 7/19/1995 401906 740200 B - Boring
2933989 20 M 8/18/1995 401920 740240 C - Commercia
2934702 40 B 12/15/1995 401920 740146 D - Domestic (Potable)
2934857 50 B 2/8/1996 401920 740146 E - Recovery/Decontamination Pollution
2935504 70 D 6/5/1996 401906 740040 Control/L eachate with Pump Capacity
2935731 25 M 7/17/1996 401826 740119 F - Fire
2935732 25 M 7/17/1996 401826 740119 G - Irrigation
2935833 15 M 8/2/1996 401920 740106 H - Heat Pump/Geothermal (Return Well)
2936864 175 D 4/23/1997 401920 740119 | - Industrial
2936995 40 B 5/27/1997 401826 740119 J- Injection
2937878 120 G 11/14/1997 401853 740200 K - Inclinometer
2938172 30 M 2/11/1998 401826 740226 L - Livestock
2938340 100 G 3/18/1998 401920 740053 M - Monitoring Well (Observation)
2938652 60 G 5/14/1998 401920 740119 N - Public Non Community
2938811 60 G 6/15/1998 401906 740106 O - Oil/Gas Exploratior
2939550 300 H 1072171998 401826 740226 P - Public Supply
Q - Recharge
Notes: R - Replacement (Replacement Codes: 1 - Domestic;
Source: State of New Jersey Department of Environmental Protection - Well 2 - Public Community, 5 - Irrigation)
Permitting and Regulations Section of the Bureau of Water Allocation, S- Closed Loog
Trenton, NJ. T-Test
Search date: 6 August 2001. U - Non Public (Supply)
Well search was performed for a 1-mile radius surrounding the center point of V - Gas Vent
Site 80/166, U.S. Army Garrison Fort Monmouth, Fort Monmouth, New W - Dewatering
Jersey. X - Agricultural/Horticultural/IrrigationWell <
. . R Y - Cathodic Protection
80/166 Location: latitude = North 40° 19' 03", Z - Piezometer

longitude = West 74° 01' 43"
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Geologic Map of New Jersey

SEDIMENTARY ROCKS

CENOZOIC

Holocene: sand

Tertiary: sand, silt, clay

MESOZOIC

Cretaceous. sand, silt, clay
Jurassic: siltstone, shale, sandstone

Triassic: siltstone, shale,
sandstone

PALEOZOIC

Devonian:conglomerate,sandstone,

Silurian: c%r%?b”ﬁr&?ggaendsone,

shale, limestone

Ordovician: shale, limestone

Cambrian: limestone, sandstone

IGNEOUS AND METAMORPHIC

ROCKS

MESOZOIC
Jurassic: basalt
Jurassic: diabase

PRECAMBRIAN
marble

gneiss, granite

L

Source: New Jersey Geologic Survey, 1994, Geologic Map of New Jersey.
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Fort Monmouth

125 feet in thickness
at Site 80/166

FIGURE 2-7

Outcrop and Thickness of
Composite Confining Unit
Site 80/166
Fort Monmouth, New Jer sey

. . 2558 Pearl Buck Road, Suite 1
Source: Zapecza, O. 1989. Hydrogeologic Framework of the New Jersey Coastal Plain. \VeI'SSIIT..c Bristol, PA 19007

USGS Professiona Paper 1404-B. U.S. Government Printing Office, Washington, DC. (215) 788-7844




SITE

US Department of Agriculture Figure 2-8
Soil Conservation Service Soil Map of Monmouth County
Soil Survey of Monmouth County, NJ Site 80/166
April 1989 Fort Monmouth, New Jer sey
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FIGURE 6-1

Geologic Cross-Section B-B'
Site 80/166 — M ain Post
Fort Monmouth, New Jer sey

Source: Zapecza, O. 1989. Hydrogeologic Framework of the New Jersey Coastal Plain.
USGS Professiona Paper 1404-B. U.S. Government Printing Office, Washington, DC.
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Prediction g-Chlordane Concentration at M onitoring Well 80-M W2
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Notes:

1) Concentration is shown in micrograms per liter (ug/L), equivalent to parts per billion

2) Initial g-chlordane concentration at well 80-MW2 was considered to be
2.719 ug/L on January 24, 2001.

3) Estimated time for NJDEP compliance with the NJDEP groundwater quality
criteriaof 0.5 ug/L is 19 years.

4) Prediction was made using the biodegradation half-life of 7.6 years for chlordane
(Howard, 1991). This prediction does not include the effects of dilution due to
dispersion, which was simulated using MODFLOW.

FIGURE 6-2

Predicted g-Chlordane
Concentration at 80-MW2
Site 80/166 — M ain Post
Fort Monmouth, New Jer sey

2558 Pearl Buck Road, Suite 1

"el.salfuc Bristol, PA 19007

(215) 788-7844




FIGURE 6-3
Notes:
1) Gridsizeis 20’ by 20" in most of model area, 10 x 10" in vicinity of Site 80/166. M ODFL OW Boundaries and Grid
2) Monitoring wells at Site 80/166 are shown in purple. Site 80/166 — M ain Post
3) Topographic contours for the ground surface are shown as brown lines. The contour interval
is 1 foot. Fort Monmouth, New Jer sey
3) Oceanport Creek shown in solid brown, represents river boundary with constant head of zero 2558 Peer] Buck Road. Suite 1
feet (mean sealevel). WEeI NS, Brisol. PA 19007 ’
4) Coordinates shown represent NAD-83 survey feet. K eRENC. (515 788.7844




Elevation (feet, mean sealevel)

Layer 1 [Fill]
Thickness = 5 feet
K = 3.8 ft/day (at Site 80/166)

\ Layers 2, 3, 4 and 5: Navesink-Hornerstown
Confining Unit

Thickness = 125 feet
K =0.12 ft/day

Layer 6: Wenonah-Mount Laurel Aquifer
Thickness = 75 feet
K = 15.96 ft/day

Layer 7: Marshaltown-Wenonah Confining Unit
Thickness = 10 feet
K = 0.00018 ft/day

FIGURE 6-4

Cross Section of MODFLOW Area
Site 80/166 — Main Post
Fort Monmouth, New Jer sey

2558 Pearl Buck Road, Suite 1

"el.salfuc Bristol, PA 19007

(215) 788-7844




g-Chlordane

NJDEP Groundwater Criteria= 0.5 ug/L
Initial Concentration at well 80-MW2 = 2.719 ug/L

Notes:

1) Initial Concentrations based on most recent g-chlordane detection in well 80-MW?2
See Table 5-1 for groundwater sampling results for Site 80/166.

2) The NJDEP groundwater quality criteriafor g-chlordaneis 0.5 ug/L.

3) Monitoring wells for Site 80/166 are shown in purple.

4) Coordinates shown represent NAD-83 survey feet.

FIGURE 6-5a

Initial MODFL OW Concentration
g-Chlordane
Site 80/166 — Main Post
Fort Monmouth, New Jer sey

2558 Pearl Buck Road, Suite 1

"el.salfuc Bristol, PA 19007

(215) 788-7844




Notes:

1) Isoconcentration lines represent initial concentrations of arsenic in groundwater as
used in the MODFLOW simulation. Contour Interval = 2 ug/L.

2) The NJDEP groundwater quality criteriafor arsenicis 8 ug/L.

3) Monitoring wells for Site 80/166 are shown in purple.

4) Initial Concentrations based on averaged concentrations from groundwater sampling
program. See Table 6-2 for averaged groundwater sampling results.

5) Coordinates shown represent NAD-83 survey feet.

FIGURE 6-5b

Initial Concentration of Arsenic
In MODFLOW Simulation
Site 80/166 — Main Post
Fort Monmouth, New Jer sey

2558 Pearl Buck Road, Suite 1

"el.salfuc Bristol, PA 19007

(215) 788-7844




Notes:

1) Isoconcentration lines represent initial concentrations of lead in groundwater as
used in the MODFLOW simulation. Contour Interval =5 ug/L.

2) The NJDEP groundwater quality criteriafor lead is 10 ug/L.

3) Monitoring wells for Site 80/166 are shown in purple.

4) Initial Concentrations based on averaged concentrations from groundwater sampling
program. See Table 6-2 for averaged groundwater sampling results.

5) Coordinates shown represent NAD-83 survey feet.

FIGURE 6-5c

Initial Concentration of L ead
In MODFLOW Simulation
Site 80/166 — M ain Post
Fort Monmouth, New Jer sey

2558 Pearl Buck Road, Suite 1

"el.salfuc Bristol, PA 19007

(215) 788-7844




ot FIGURE 6-6

1) Arrows indicate groundwater flow direction. ] ]
Flow Directionsand

2) Monitoring wells for Site 80/166 are shown in purple. )
3) Contour Linesindicate groundwater elevation contours. Contour Interval = 1 ft. Groundwater Elevation Contours

4) Coordinates shown represent NAD-83 survey feet. Site 80/166 — M ain Post
5) Modeling Software: Visual MODFLOW Version 2.8.2, Waterloo Hydrogeologic, Inc., 2000 Fort Monmouth, New Jer sey

' 2558 Pearl Buck Road, Suite 1
1Y LI S\bJ 9 Bristol, PA 19007
‘ ‘-ﬂl hl‘l INC. (215) 788-7844




FIGURE 6-7

Notes: MODFLOW Calibration:
1) This graph represents a comparison between heads Calculated Versus Observed Head
calculated in the model with heads observed in monitoring wells Site 80/166 — M ain Post

at Site 80/166 on January 24, 2001.

2) Modeling Software: Visual MODFLOW Version 2.7.2, Fort Monmouth, New Jersey

Waterloo Hydrogeologic, Inc., 2000. 2558 Pearl Buck Road, Suite 1

"crsnlfm Bristol, PA 19007

(215) 788-7844




FIGURE 6-8a

Notes: _ _ _ Predicted g-Chlordane Concentration
1) Isoconcentration contours represent predicted g-chlordane concentrations at 20 years. 20Years
Contour Interval = 0.05 ug/L Site 80/166 — M ain Post

2) The NJDEP groundwater quality criteriafor g-chlordaneis 0.5 ug/L.
3) Monitoring wells for Site 80/166 are shown in purple. Fort Monmouth, New Jer sey

4) Coordinates shown represent NAD-83 survey feet. :
2558 Pearl Buck Road, Suite 1

5) Modeling Software: Visual MODFLOW Version 2.8.2, Waterloo Hydrogeologic, Inc., 2000 Ve 1N SAE®  Bristol, PA 19007
“-ﬂl hl‘lmc. (215) 7Y88-7844




Notes:

1) NJDEP groundwater criteriafor g-chlordaneis 0.5 ug/L.

2) Time for compliance is estimated from this graph
to be approximately 20 years.

3) Modeling Software: Visual MODFLOW Version 2.8.2,
Waterloo Hydrogeologic, Inc., 2000.

FIGURE 6-8b

Predicted g-Chlordane
Concentration Versus Time
Site 80/166 — M ain Post
Fort Monmouth, New Jer sey

2558 Pearl Buck Road, Suite 1

VeI NS, Brisol, PA 19007

(215) 788-7844




FIGURE 6-9a

Notes: . . . . Predicted Arsenic Concentration

1) Isoconcentration contours represent predicted arsenic concentrations at 20 years.

Contour Interval =2 ug/L. ) 20 Years.

2) The NJDEP groundwater quality criteriafor arsenicis 8 ug/L. Site 80/166 —Main Post

3) Monitoring wells for Site 80/166 are shown in purple. Fort Monmouth, New Jer sey

4) Coordinates shown represent NAD-83 survey feet. :

5) Modeling Software: Visual MODFLOW Version 2.8.2, Waterloo Hydrogeologic, Inc., 2000 "‘:l'ﬂ"l’ é??i;gg&liggg 7Roacl, Suite 1
N QENNC. (215) 783-7824




FIGURE 6-9b

Predicted Arsenic Concentration

Notes:
1) NJDEP groundwater criteriafor arsenicis 8 ug/L. Versus Time
2) Time for compliance is estimated from this graph Site 80/166 — M ain Post
to be greater than 1,000 years. Fort Monmouth, New Jer sey
3) Modeling Software: Visual MODFLOW Version 2.8.2,
Waterloo Hydrogeologic, Inc., 2000. 2558 Pearl Buck Road, Suite 1

"c.’snlf“cl Bristol, PA 19007

(215) 788-7844




FIGURE 6-10a

Notes: . . . Predicted L ead Concentration

1) Isoconcentration contours represent predicted lead concentrations at 20 years. 20 Y

Contour Interval =5 ug/L. ) ears.

2) The NJDEP groundwater quality criteriafor arsenicis 10 ug/L. Site 80/166 —Main Post

3) Monitoring wells for Site 80/166 are shown in purple. Fort Monmouth, New Jer sey

4) Coordinates shown represent NAD-83 survey feet. :

5) Modeling Software: Visual MODFLOW Version 2.8.2, Waterloo Hydrogeologic, Inc., 2000 "‘:l'ﬂ"l’ é??i;gg&liggg 7Roacl, Suite 1
KRR Nc. 515) 788-7844




FIGURE 6-10b

Predicted L ead

Notes: . .
1) NJDEP groundwater criteriafor lead is 10 ug/L. Concentration Versus Time
2) Time for compliance is estimated from this graph Site 80/166 — M ain Post
to be greater than 1,000 years. Fort Monmouth, New Jer sey
3) Modeling Software: Visual MODFLOW Version 2.8.2,
Waterloo Hydrogeologic, Inc., 2000. 2558 Pearl Buck Road, Suite 1

"crsnlfm Bristol, PA 19007

(215) 788-7844




C)>—1>2

1000 300 0 1000

e e

SCALE IN FEET

2902774
2923608

2903369
2904271

R 2931440
2906958
82%%%%%52E> 2907264
2907172
2938652 2900961
2936864 2906499

DOMESTIC WELL
RUMSON COUNTRY
10/16/64
N40019706” W /400
NJDEP PERMIT #2
DEPTH: 350 FEET

2906460
8903015{}} 2938811

80/166 SITE

8904519<EE>

2924557
2919537
2910282
2922236
2911855
2938340
CLUB

17337
904513

2904815 {}}

2901400
2919952

29303e2
2906131
2925506

2935504

8915421{}}

2904855
2904817

NOTES:

DOMESTIC/IRRIGATION WELL

1000 FT OF THE

FROM SITE.

(Hoa

WITH PERMIT NUMBER
(LOCATION WITHIN 100 FOOT ACCURACY>

WELL INFORMATION IS PROVIDED FOR
DOMESTIC OR IRRIGATION WELLS WITHIN

80/166 SITE.

CIRCLE PORTRAYS 1000 FOOT DISTANCE

TITLE:

FIGURE 6-11
DOMESTIC AND IRRIGATION WELLS
SITE 80/166 — MAIN POST
FORT MONMOUTH, NEW JERSEY

DRAWN BY: TJUK/PS

DATE DRAWN: 30 AUGUST 01

CHECKED BY:

DATE CHECKED:

APPROVED BY:

DATE APPROVED:

(b WH 1K
‘ \ ] | INC.
2558 PEARL BUCK ROAD SUITE 1

BRISTOL, PA 19007
(215> 788-7844

DRAWING No.: FIG, 6-11

FILE No. 80-166 FIG. 6-11

SCALE: 1" = 10007

SHEET oF ‘REVA‘ JAN




ANoeN °BNe Site 80/166 — Remedial Investigation Report
‘W/' s."wa Fort Monmouth, New Jersey

APPENDICES



ANoeN °BNe Site 80/166 — Remedial Investigation Report
"‘/' s."wa Fort Monmouth, New Jersey

Appendix A

UST Closure and Site Investigation Report for Former Building T-80
(UST No. 90010-06), ATC Associates, Inc., BCM Engineers Division, July 1998
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EXECUTIVE SUMMARY

On June 16, 1994, a steel underground storage tank (UST) was closed by removal in accordance
with the New Jersey Department of Environmental Protection (NJDEP) Closure Approval
No. C-93-4297 at U.S. Army Fort Monmouth, Fort Monmouth, New Jersey. The UST, NJDEP
Registration No. 090010-06, was located immediately adjacent to Former Building T-80 in the
Main Post area of U.S. Army, Fort Monmouth. UST No. 090010-06 was a 1,000-gallon
No. 2 fuel 0il UST. The UST fill port was located directly above the tank. The tank closure was
performed by Cleaning Up The Environment Inc. (CUTE).

- The site assessment was performed by U.S. Army personnel in accordance with the NJDEP

Technical Requirements for Site Remediation (N.J.A.C. 7:26E) and the NIDEP Field Sampling
Procedures Manual. Soils surrounding the tank were screened visually and with air monitoring
equipment for evidence of contamination. Following removal, the UST was inspected for
corrosion holes. One corrosion hole was observed on each of the end seams of the UST, and
evidence of potentially contaminated soils was observed surrounding the tank. Based on the
inspection of the UST, Directorate of Public Works (DPW) concluded that a discharge was
associated with this UST. On June, 1994 a spill was reported to the NJDEP “Hot Line” for UST
number 090010-06 and  Case Number 94-6-16-1127-25 was assigned. On July 16, 1994,
following the removal of the UST, approximately 56 cubic yards of potentially contaminated soil
were removed from the excavation. Groundwater was present in the excavation at approximately

6.0 feet below ground surface. No product lines were found during the excavation of the UST.

All post-excavation soil samples collected from the UST excavation at Former Building T-80
contained TPHC concentrations below the NJDEP residential direct contact total organic
contaminants soil cleanup criteria of 10,000 milligrams per kilogram (mg/kg) (NJ.A.C. 7:26D
and revisions dated February 3, 1994). The soil samples contained TPHC concentrations ranging
from non-detectable to 440.0 mg/kg. Following receipt of all post-excavation soil sampling
results, the excavation was backfilled to grade with a combination of uncontaminated excavated
soil and certified clean fill. The excavation site was then restored to its original condition.

In response to the observation of potentially contaminated soil near the shallow water table, one
shallow overburden monitoring well (MW-1) was installed at the Former Building T-80 area on
September 15, 1994. On May 19, 1995, and June 13, 1995, MW-1 was sampled for volatile
organic compounds calibrated for xylene plus 15 tentatively identified compounds (VOCs), and
semivolatile organic compounds plus 15 tentatively identified compounds (SVOCs). All
groundwater analytical results were either below the detection Jimit or in compliance with the
New Jersey Ground Water Quality Criteria (GWQC) with the exception to the volatile compound
benzene. This compound was detected at a concentration of 1.4 ug/l, above the GWQC of 1.0
ug/l, in monitoring well MW-1 during both sampling events. No product or sheen was observed
in MW-1 on either of the sampling dates.

iv



‘Based on the analytical results of the groundwater samples collected on May 18, 1995 and June

13, 1995, groundwater quality at the Former Building T-80 UST closure site exceeds the New
Jersey Groundwater Quality Standard for benzene. Collection of the samples on a quarterly basis
from MW-1 for BTEX is recommended. The BTEX analysis will determine if the low levels of
benzene detected previously are declining. The need for any additional actions to address
groundwater quality should be evaluated following receipt of the additional groundwater data.




1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING
ACTIVITIES

1.1 OVERVIEW

One underground storage tank (UST), New Jersey Department of Environmental Protection
(NJDEP) Registration No. 090010-06, was closed at Former Building T-80 at U.S. Army
Fort Monmouth, Fort Monmouth, New Jersey on June 16, 1994. Refer to site location map on
Figure 1. This report presents the results of the DPW's implementation of the UST
Decommissioning/Closure Plan submitted to the NJDEP on August 5, 1993. The plan was
approved on December 7, 1993 and assigned TMS No. C-93-4297. The UST was a steel 1,000-
gallon tank containing No. 2 fuel oil.

Decommissioning activities for UST No. 090010-06 complied with all applicable Federal, State
and Local laws and ordinances in effect at the date of decommissioning. These laws included
but were not limited to: N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational
Safety and Health Administration (OSHA) 1910.146 & 1910.120. All permits including but not
limited to the NJDEP-approved Decommissioning/Closure Plan were posted on site for
inspection. CUTE, the contractor that conducted the decommissioning activities, is registered
and certified by the NJDEP for performing UST closure-activities. Closure of UST No. 090010-
06 proceeded under the approval of the NJDEP Bureau of Underground Storage Tanks (NJDEP-
BUST). The NJDEP-BUST closure approval and signed certifications for UST No. 090010-06
are included in Appendices A and B, respectively. '

This UST Closure and Site Investigation Report has been prepared by Smith Technology
Corporation, to assist the United States Army Directorate of Public Works (DPW) in complying
with the NJDEP Bureau of Underground Storage Tanks (NJDEP-BUST) regulations. The
applicable NJDEP-BUST regulations at the date of closure were the Interim Closure
Requirements for Underground Storage Tank Systems (N.J.A.C. 7:14B-1 et seq. September 1990
and revisions dated November 1, 1991).

This report was prepared using information required at the time of closure. Section 1 of this UST
Closure and Site Investigation Report provides a summary of the UST decommissioning
activities. Section 2 of this report describes the site investigation activities. Conclusions and
recommendations, including the results of the soil sampling 1nvest1gat10n are presented in the
final section of this report. ‘
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1.2 SITE DESCRIPTION

Former Building T-80 was located in the eastern portion of the Main Post area of Fort
Monmouth, as shown on Figure 1. UST No. 090010-06, located north of the Former Building T-
80, was exposed during excavation activities performed to demolish Building T-80. No product
lines (piping) were found during the excavation of the UST or Building T-80. The fill port area

_was located directly above the tank. A site map is provided on Figure 2.

1.2.1 Geological/Hydrogeological Setting

The following is a description of the geological/hydrogeological setting of the area surrounding
Former Building T-80. 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 Evans areas are:located in what
may be referred to as the Outer Coastal Plain subprovince, or the Outer Lowlands.

In general, New Jersey Coastal Plain formations consist of a seaward-dipping wedge of
unconsolidated deposits of clay, silt, 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 Geology

l

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 sand is a yellowish-gray to reddish brown clayey, medium-to-
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coarse-grained sand that contains abundant rock fragments, minor mica and glaucdnite
(Jablonski). The lower member (Sandy Hook) is a dark gray to black, medium-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, Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River
Formation, Piney Point F ormation; 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
crecks 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.

1.3 HEALTH AND SAFETY

Before, during, and after all decommissioning activities, hazards at the work site which may have
posed a threat to the Health and Safety of all personnel who were involve with, or were affected
by, the decommissioning of the UST system were minimized. All areas which posed, or may
have been suspected to pose a vapor hazard were monitored by a qualified individual utilizing an
organic vapor analyzer (OVA). The individual ascertained if the area was properly vented to
render the area safe, as defined by OSHA.
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1.4 REMOVAL OF UNDERGROUND STORAGE TANK
1.4.1 General Procedures

o All underground obstructions (utilities, etc.) were marked out by the
contractor performing the closure prior to excavation activities.

¢ All activities were carried out with the greatest regard to safety and health and
the safeguarding of the environment.

e All excavated soils were visually examined and screened with an OVA for
evidence of contamination. Potentially contaminated soils were identified and
logged during closure activities.

o Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged
separately from all soil and recycled in accordance with all applicable
regulations and laws. -

e A Sub-Surface Evaluator from the DPW was present during all site
assessment activities. :

1.4.2 Underground Storage Tank Excavation and Cleahing

Prior to UST decommissioning activities, surficial soil was removed to expose the UST. No
product lines (piping) were found during the excavation of the UST. The UST was purged to
remove vapors prior to cutting. A manway was made in the UST to allow for proper cleaning.
The UST was completely emptied of all liquids prior to removal from the ground.
Approximately 1,024 gallons of liquid were transported by Freehold Cartage Inc. to Lionetti Oil
Recovery Co. Inc., a NJDEP-approved petroleum recycling and disposal company located in Old
Bridge, New Jersey. Refer to Appendix C for the waste manifests (NJA-1603186 and NJA-
1603243).

The UST was cleaned prior to removal from the excavation in accordance with the NJDEP-
BUST regulations. After the UST was removed from the excavation, it was staged on
polyethylene sheeting and examined for holes. One hole was observed on each of the end seams
of the tank during the inspection by the Sub-Surface Evaluator. Soil surrounding the UST were
screened visually and with an OVA for evidence, of contamination. Evidence of potential
contamination was observed.



1.5 UNDERGROUND STORAGE TANK TRANSPORTATION AND DISPOSAL

The tank was transported by CUTE to Mazza and Sons Inc. for disposal in compliance with all
.applicable regulations and laws. See Appendix D for UST Disposal Certificate.

The removal contractor labeled the UST prior to transport with the following information:

site of origin

contact person

NJDEP UST Facility ID number
name of transporter/contact person
destination site/contact person

1.6 MANAGEMENT OF EXCAVATED SOILS

Based on visual observations, approximately 56 cubic yards of potentially contaminated soils
were excavated from the UST excavation. Potentially contaminated soils were stockpiled
separately from other excavated material and were placed on and covered with polyethylene
sheets. Potentially contaminated soils were stored on-site prior to ultimate disposal at Soil
Remediation of Philadelphia. Soils that did not exhibit signs of contamination were used as
backfill following removal of the UST. '



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 U.S. Army Fort Monmouth Environmental Laboratory, a
NIDEP-certified testing laboratory. All sampling was performed under the direct supervision of
a NJDEP Certified Sub-Surface Evaluator according to the methods described in the NJDEP
Field Sampling Procedures Manual (1992). Sampling frequency and parameters analyzed
complied with he NJDEP-BUST document Interim Closure Requirements for Underground
Storage Tank Systems (September 1990 and revisions dated November 1, 1991) which was the
applicable regulation at the date of the closure. All records of the Site Investigation activities are
maintained by the Fort Monmouth DPW Environmental Office.

The following Parties participated in Closuré and Site Investigation Activities.

e Closure Contractor: Cleaning Up The Environment Inc. (CUTE)
Closure Supervisor: John Lonergan
Phone Number: (201)427-2881
NJIDEP Company Certification No.: 0200128
NIDEP -UST Closure Certification No.: 3248

« Subsurface Evaluator: Dinkerrai M. Desai
Employer: U.S. Army, Fort Monmouth
Phone Number: (908) 532-1475
NIDEP Certification No.: E0002266

» Analytical Laboratory: U.S. Army Fort Monmouth Environmental Laboratory
Contact Person: Brian K. McKee
Phone Number: (908)532-4359
- NIDEP Certification No.: 13461

o Hazardous Waste Hauler: Frechold Cartage Inc.

Contact Person: Barry Olsen
Phone Number: (908)721-0900
NJDEP Hazardous Waste Hauler No.: 2265




2.2 FIELD SCREENING/MONITORING
Field screening was performed by a NJDEP Certified Sub-Surface Evaluator using an OVA and

'visual observations to identify potentially contaminated material. Additional soils were removed

from the excavation surrounding UST No. 090010-06 until no evidence of contamination
remained.

2.3 SOIL SAMPLING

On July 16, 1994, post-excavation soil samples A, B, C, D, E, F, G, and H were collected from a
total of eight (8) locations along the sidewalls of the UST excavation, at a depth of 5.5 feet below
ground surface (bgs). No product lines (piping) were found during the excavation of the UST or

’ exgavations performed to demolish Building T-80. The soil samples were analyzed for TPHC.

"The site assessment was performed by U.S. Aﬁny personnel in accordance with the NJDEP

Technical Requirements and the NIDEP Field Sampling Procedures Manual. A summary of -
sampling activities including parameters analyzed is provided in Table 1. The post-excavation
soil samples were collected using polystyrene scoops. Actual soil TPHC values may be higher .
than reported, due to sample utensil absorbency. If absorbency resulted in reducing the actual
soil TPHC concentration by 50 %, the highest soil contaminant would have been 880.0 mg/kg,
still below the applicable NJDEP soil cleanup standard for total organic contaminants of
10,000 mg/kg. Following soil sampling activities, the samples were chilled and delivered to U.S.
Army Fort Monmouth Environmental Laboratory located in Fort Monmouth, New Jersey, for
analysis.

2.4 ' GROUNDWATER SAMPLING
2.4.1 Monitoring Well Installation

In response to the observation of potentially contaminated soil near the shallow water table, one

shallow monitoring well (MW-1) was installed at the Former Building T-80 area on September
15, 1994. It was installed approximately 30 feet east of the former UST excavation. The
monitoring well was screened in the 3.0 to 13.0 foot interval, across the water table, which is
approximately 3.0 feet below grade surface.

The well was constructed in accordance with the NjDEP’s well construction protocols outlined
in its May 1992 Field Sampling Procedures Manual. The NJDEP well drilling permit and a well .
construction log is presented in Appendix E.

The well was constructed with 4-inch (ID) PVC riser and 0.020 slotted PVC well screen. A
silica sand pack was installed in the annulus between the borehole wall and the screen. The sand

~



TABLE 1
SUMMARY OF SAMPLING -ACTIVITIES
BUILDING 80, MAIN POST
FORT MONMOUTH, NEW JERSEY

Sample ID Date of Collection Matrix .Sample Type - Analytical Parameters Sampl ing Method
(and USEPA Methods) *
A 6/16/94 Soil Post-Excavation TPHC Polystyrene Scoop
B 6/16/94 Soil Post-Excavation TPHC Polystyrene Scoop
DUP 8 6/16/94 Soil Post-Excavation TPHC : Polystyrene Scoop
c 6/16/94 Soil Post-Excavation ‘ TPHC Polystyrene Scoop
D 6/16/94 Soil Post-Excavation - TPHC Polystyrene Scoop
DUP D 6/16/94 Soil Post-Excavation TPHC Polystyrene Scoop
E 6;16/94 Soil Post-Excavation TPHC Polystyrene Scoop
F 6/16/94 Soil Post-Excavation ‘ TPHC Polystyrene Scoop
MW-1 5/18/95 Agqueous * Groundwater - VOCs, SVOCs Teflon Bottom Fill Bailer
MW-1 6/3/95 ~ Aqueous ‘ Groundwater " vocs, svocs’ Teflon Bottom Fill Bailer
* NOTES:
TPHC: Total Petroleum Hydrocarbons (Method 418.1 / soil and aqueous)
VOCs: Volatile Organic Compounds plus 15 tentatively identified compounds (Method 624 / soil and aqueous)
SVOCs: Semivolatile organic compounds plus 15 tentatively identified compounds (Method 625 / aqueous)
Pb: Lead (Method SW-B46 / soil and aqueous)
Source: smith Technology Corporation (Smith Project No. 09-5004-12)
80TBL.XLS

PAGE 1 OF 1



pack was extended approximately 2 feet above the —top of the screen. The sand pack above the
well screen was graded down to a fine sand to minimize grout intrusion.

The borehole was tremie-grouted with bentonite-cement grout from the top of the sand pack to

0.5 inches bgs. The well was secured with a water-tight, flush-mounted locking road box. The
road box was set in place with concrete, which was placed in the remaining open borehole. The
elevation of the well riser was surveyed to the nearest 0.01 feet by a New Jersey-licensed
surveyor. The well permit number was marked on the well casing as required.

The monitoring well was developed using a peristaltic surface pump. The well was pumped for
1 hour or until silt free. All residual soils and liquids generated during monitoring well
installation and development program were collected in New Jersey Department of
Transportation-approved 55-gallon drums. The drums were placed in a designated secure
location for waste characterization and offsite disposal.

2.4.2 Monitoring Well Sampling

On May 18, 1995 and June 13, 1995, MW-1 was sampled for volatile organic compounds
calibrated for xylene plus 15 tentatively identified compounds (VOCs), and semivolatile organic
compounds plus 15 tentatively identified compounds (SVOCs). Sampling and analysis ‘were
performed in accordance with the NJDEP Field Sampling Procedures Manual and the Technical
Requirements For Site Remediation.

Prior to sampling, the water level was measured to the nearest 0.01 feet, and the distance to the
bottom of the well was to be measured to the nearest 0.1 feet. The well was checked for floating
product (light non-aqueous phase liquids). The well was purged of three to five well volumes of
standing water. Sample volume was then collected using a dedicated decontaminated Teflon
bottom-filled bailer attached to PTFE (Teflon)-coated stainless steel cable.



3.0 CONCLUSIONS AND RECOMMENDATIONS

3.1 SOIL SAMPLING RESULTS

To evaluate soil conditions following removal of the UST, post-excavation soil samples were
collected from a total of eight (8) locations on July 16, 1994. No product lines (piping) were
found during the excavation activities. All samples were analyzed for TPHC. The post-
excavation sampling results were compared to the NJDEP residential direct contact total organic
contaminants soil cleanup criteria of 10,000 mg/kg (N.J.A.C.7:26D and revisions dated
February 3, 1994). A summary of the analytical results and comparison to the NJDEP soil
cleanup criteria is provided in Table 2 and the soil sampling results are shown on Figure 3. The
analytical data package is provided in Appendix E.

All post-excavation soil samples contained concentrations of TPHC below the NJDEP soil
cleanup criteria. Post-excavation soil samples C, E, F, and H contained TPHC concentrations
ranging from 11.7 mg/kg to 440.0mg/kg. All other samples contained non-detectable
concentrations of TPHC.

3.2 GROUNDWATER SAMPLING RESULTS

The sample collected from MW-1 on May 18, 1995, contained methylene chloride at 1.4 ug/i,
benzene at 1.7 ug/l, chlorobenzene at 3.6 ug/l, sec-butylbenzene at 1.6 ug/l, 1,4-dichlorobenzene
at 0.9 ug/l, 1,2-dichlorobenzene at 2.3 ug/l, naphthalene at 2.0 ug/l, and di-n-butylphthalate at
70.0 ug/l. No other compounds were detected. The benzene concentration exceeded the GWQS
of 1.0 ug/l. Methylene chloride and di-n-butylphthalate were detected in the field blank at
concentrations of 5.1 ug/l and 55 ug/l, respectively. No other compounds were detected in the
field blank. |

The sample collected from MW-1 on June 13, 1995, contained methylene chloride at 1.3 ug/l,
benzene at 1.4 ug/l, chlorobenzene at 3.4 ug/l, isopropylbenzene at 1.4 ug/l, sec-butylbenzene at
1.6 ug/l, 1,4-dichlorobenzene at 1.0 ug/l, 1,2-dichlorobenzene at 2.3 ug/l, and n-butylbenzene at
1.0 ug/l. No other compounds were detected. The benzene concentration exceeded the GWQS
of 1.0 ug/l. Methylene chloride was detected in the field blank at a concentration of 2.1 ug/l. No
other compounds were detected in the field blank.

No product or sheen was observed in MW-1 on either of the sampling datés. The depth to the
water table was 2.96 feet below grade surface on May 18, 1995 and 3.24 feet below grade surface
on June 13, 1995.

All groundwaterv analytical results are presented in Table 3 and shown on Figure 4. The
groundwater analytical data package is provided in Appendix F. The full data package including
_ quality control, is on file at U.S. Army Fort Monmouth, DPW.
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3.3 CONCLUSIONS AND RECOMMENDATIONS

The analytical results for all post-excavation soil samples collected from the UST closure
excavation at Former Building T-80 were below the NJDEP soil cleanup criteria for total organic
contaminants.

Based on the post-excavation sampling results, soils with TPHC concentrations exceeding the
NJDEP soil cleanup criteria for total organic contaminants of 10,000 mg/kg, do not exist in the
former location of the UST or associated piping.

Based on the analytical results of the groundwater samples collected on May 18, 1995 and June
13, 1995, groundwater quality at the Former Building T-80 UST closure site exceeded the New
Jersey Groundwater Quality Criteria (GWQC) for benzene. Based on the groundwater analytical
results, the collection and analysis of two additional sets of samples from MW-1 for BTEX is
recommended: The BTEX analysis will determine if the low levels of benzene detected
previously are declining. The need for any additional actions to address groundwater quality
should be evaluated following receipt of the additional groundwater data. '

10
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EXECUTIVE SUMMARY

On June 16, 1994, a fiberglass underground storage tank (UST) was closed by removal in
accordance with the New Jersey Department of Environmental Protection (NJDEP)
Closure Approval letter dated June 7, 1994, at U.S. Army Fort Monmouth, Fort Monmouth, New
Jersey. The UST, NJDEP Registration No. 090017-17, was located immediately adjacent to
Building 166 in the Main Post area of U.S. Army, Fort Monmouth. UST No. 090017-17 was a
4,000-gallon No. 2 fuel oil UST. The UST fill port was located directly above the tank. The
tank closure was performed by Cleaning Up the Environment Inc. (CUTE Inc.).

The site assessment was performed by U.S. Army personnel in accordance with the NJDEP
Technical Requirements for Site Remediation (N.J.A.C. 7:26E) and the NJDEP Field Sampling
Procedures Manual. Soils surrounding the tank were screened visually and with air monitoring
equipment for evidence of contamination. Following removal, the UST was inspected for
corrosion holes. No holes were noted in the UST, however, evidence of potentially contaminated
soils was observed surrounding the tank. Based on an inspection of the UST, and field screening
of subsurface soils, the Directorate of Public Works (DPW) concluded that an historical
discharge was associated with the UST. On June 16, 1994, a spill was reported to the NJDEP
“Hotline” for UST No. 090017-17 and was assigned Spill Case No. 94-6-16-1545-09.

On June 16, 1994, following the removal of the UST, approximately 24 cubic yards of potentially
contaminated soil were removed from the excavation. All post-excavation soil samples
collected, on June 16, 1994, from the UST excavation and from below piping associated with the
former UST at Building 166 contained total petroleum hydrocarbons (TPHC) concentrations
below the NJDEP residential direct contact total organic contaminants soil cleanup criteria of
10,000 milligrams per kilogram (mg/kg) (N.J.A.C. 7:26D and revisions dated February 3, 1994).
The samples contained TPHC concentrations ranging from non-detectable to 786.0 mg/kg.
Following receipt of all post-excavation soil sampling results, the excavation was backfilled to
grade with a combination of uncontaminated excavated soil and certified clean fill.

In response to the observation of potentially contaminated soil near the shallow water table, one
shallow overburden monitoring well (MW-1) was installed at the Building 166 area on
September 14, 1994. On May 18, 1995 and June 13, 1995, MW-1 was sampled for volatile
organic compounds calibrated for xylene plus 15 tentatively identifies compounds (VOCs), and
semivolatile organic compounds plus 15 tentatively identified compounds (SVOCs).
Groundwater analytical results were either below the detection limit or in compliance with the
New Jersey Groundwater Criteria (GWQC). No product or sheen was observed in MW-1 on
either of the sampling dates.

No further action is proposed in regard to the closure and site assessment of UST No. 090017-17
at Building 166.

v




1.0 UNDERGROUND STORAGE TANK DECOMMISSIONING
ACTIVITIES

1.1 OVERVIEW

One underground storage tank (UST), New Jersey Department of Environmental Protection
(NJDEP) Registration No. 090017-17, was closed at Building 166 at U.S. Army Fort Monmouth,
Fort Monmouth, New Jersey on June 16, 1994, Refer to site location map on Figure 1. This
report presents the results of the DPW's implementation of the UST Decommissioning/Closure
Plan submitted to the NJDEP on May 25, 1994, and approved on June 7, 1994. The UST was a
fiberglass 4,000-gallon tank containing No. 2 fuel oil.

Decommissioning activities for UST No. 090017-17 complied with all applicable Federal, State
and Local laws and ordinances in effect at the date of decommissioning. These laws included but
were not limited to: N.J.A.C. 7:14B-1 et seq., N.J.A.C. 5:23-1 et seq., and Occupational Safety
and Health Administration (OSHA) 1910.146 & 1910.120. All permits including but not limited
to the NJDEP-approved Decommissioning/Closure Plan were posted on site for inspection.
CUTE, Inc., the contractor that conducted the decommissioning activities, is registered and
certified by the NJDEP for performing UST closure activities. Closure of UST No. 090017-17
proceeded under the approval of the NJDEP Bureau of Underground Storage Tanks (NJDEP-
BUST). The NJDEP-BUST closure approval and signed certifications for UST No. 090017-17
are included in Appendices A and B, respectively.

Based on an inspection of the UST, field screening of subsurface soils and analytical results of
collected soil samples, the DPW has concluded that a significant historical discharge was
associated with this UST or more probable with a former UST. On June 16, 1994, a spill was
reported to the NJDEP “Hotline” for UST No. 090017-17 and was assigned Spill Case No. 94-6-
16-1545-09.

This UST Closure and Site Investigation Report has been prepared by Smith Technology
Corporation, to assist the United States Army Directorate of Public Works (DPW) in complying
with the NJDEP Bureau of Underground Storage Tanks (NJDEP-BUST) regulations. The
applicable NJDEP-BUST regulations at the date of closure were the Interim Closure
Requirements for Underground Storage Tank Systems (N.J.A.C. 7:14B-1 et seq. September 1990
and revisions dated November 1, 1991).

This report was prepared using information required at the time of closure. Section 1 of this UST
Closure and Site Investigation Report provides a summary of the UST decommissioning
activities. Section 2 of this report describes the site investigation activities. Conclusions and
recommendations, including the results of the soil sampling investigation, are presented in the
final section of this report.




1.2 SITE DESCRIPTION

Building 166 is located in the northeastern portion of the Main Post area of Fort Monmouth, as
shown on Figure 1. UST No. 090017-17 was located west of Building 166 and appurtenant
piping ran less than 10 feet east from the excavation to Building 166. The fill port area was
located directly above the tank. A site map is provided on Figure 2.

1.2.1 Geological/Hydrogeological Setting

The following is a description of the geological/hydrogeological setting of the area surrounding
Building 166. 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 Evans areas are located in what
may be referred to as the Outer Coastal Plain subprovince, or the Outer Lowlands.

In general, New Jersey Coastal Plain formations consist of a seaward-dipping wedge of
unconsolidated deposits of clay, silt, 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 Geology

Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and
Tinton Sands outcrop at the Main Post area. The Red Bank sand conformably overlies the
Navesink Formation and dips to the southeast at 35 feet per mile. The upper member
(Shrewsbury) of the Red Bank sand is a yellowish-gray to reddish brown clayey, medium-to-




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

1.3 HEALTH AND SAFETY

Before, during, and after all decommissioning activities, hazards at the work site which may have
posed a threat to the Health and Safety of all personnel who were involve with, or were affected
by, the decommissioning of the UST system were minimized. All areas which posed, or may
have been suspected to pose a vapor hazard were monitored by a qualified individual utilizing an
organic vapor analyzer (OVA). The individual ascertained if the area was properly vented to
render the area safe, as defined by OSHA.
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1.4 REMOVAL OF UNDERGROUND STORAGE TANK
1.4.1 General Procedures

e All underground obstructions (utilities, etc.) were marked out by the
contractor performing the closure prior to excavation activities.

o All activities were carried out with the greatest regard to safety and health and
the safeguarding of the environment.

e All excavated soils were visually examined and screened with an OVA for
evidence of contamination. Potentially contaminated soils were identified and
logged during closure activities.

e Surface materials (i.e., asphalt, concrete, etc.) were excavated and staged
separately from all soil and recycled in accordance with all applicable
regulations and laws.

e A Sub-Surface Evaluator from the DPW was present during all site
assessment activities.

1.4.2 Underground Storage Tank Excavation and Cleaning

Prior to UST decommissioning activities, surficial soil was removed to expose the UST and
associated piping. All free product present in the piping was drained into the UST and all
associated piping were removed. Approximately 3,348 gallons of liquid were removed from the
UST prior to removal from the ground, and approximately 1,738 gallons were removed from the
UST four days after the UST was removed from the excavation. A total of 5,086 gallons of
liquid were transported by Freehold Cartage Inc. to Lionetti Oil Recovery Co. Inc., a NJDEP-
approved petroleum recycling and disposal company located in Old Bridge, New Jersey. Refer to
Appendix C for the waste manifests (NJA-1603243 and NJA-1603186).

The UST was cleaned prior to removal from the excavation in accordance with the NJDEP-
BUST regulations. After the UST was removed from the excavation, it was staged on
polyethylene sheeting and examined for holes. No holes or punctures were observed during the
inspection by the Sub-Surface Evaluator. Soils surrounding the UST were screened visually and
with an OVA for evidence of contamination. Evidence of contamination was observed.

Soil screening was also performed along the piping associated with the UST. No contamination
was noted anywhere along the piping length.



1.5 UNDERGROUND STORAGE TANK TRANSPORTATION AND DISPOSAL

The fiberglass tank was transported by CUTE, Inc. to Fort Monmouth Reclamation Center for
disposal in compliance with all applicable regulations and laws. See Appendix D for UST
Disposal Certificate.

The removal contractor labeled the UST prior to transport with the following information:

site of origin

contact person

NJDEP UST Facility ID number
name of transporter/contact person
destination site/contact person

1.6 MANAGEMENT OF EXCAVATED SOILS

Based on visual observations, approximately 24 cubic yards of potentially contaminated soils
were excavated from the UST excavation. Potentially contaminated soils were stockpiled
separately from other excavated material and were placed on and covered with polyethylene
sheets. Potentially contaminated soils were transported to a designated site on Main Post for
storage prior to ultimate disposal at Soil Remediation of Philadelphia. Soils that did not exhibit
signs of contamination were used as backfill following removal of the UST.
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2.1

The Site Investigation was managed and carried out by U.S. Army DPW personnel. All analyses
were performed and reported by U.S. Army Fort Monmouth Environmental Laboratory, a
NJDEP-certified testing laboratory. All sampling was performed under the direct supervision of
a NJDEP Certified Sub-Surface Evaluator according to the methods described in the NJDEP
Sampling frequency and parameters analyzed
complied with he NJDEP-BUST document Interim Closure Requirements for Underground
Storage Tank Systems (September 1990 and revisions dated November 1, 1991) which was the
applicable regulation at the date of the closure. All records of the Site Investigation activities are

Field Sampling Procedures Manual (1992).

2.0 SITE INVESTIGATION ACTIVITIES

OVERVIEW

maintained by the Fort Monmouth DPW Environmental Office.

The following Parties participated in Closure and Site Investigation Activities.

2.2

Field screening was performed by a NJDEP Certified Sub-Surface Evaluator using an OVA and
visual observations to identify potentially contaminated material. Additional soils were removed

Closure Contractor: Cleaning Up the Environment Inc. (CUTE)
Closure Supervisor: John Lonergan

Phone Number: (201)427-2881

NJDEP Company Certification No. 200128

NJDEP UST Closure Certification No.: 3248

Subsurface Evaluator: Dinkerrai M. Desai
Employer: U.S. Army, Fort Monmouth
Phone Number: (908) 532-1475

NJDEP Certification No.: E0002266

Analytical Laboratory: U.S. Army Fort Monmouth Environmental Laboratory
Contact Person: Brian K. McKee

Phone Number: (908)532-4359

NJIDEP Certification No.: 13461

Hazardous Waste Hauler: Freehold Cartage Inc.
Contact Person: Barry Olsen

Phone Number: (908)721-0900

NJDEP Hazardous Waste Hauler No.: 2265

FIELD SCREENING/MONITORING
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from the excavation surrounding UST No. 090017-17 until no evidence of contamination
remained.

2.3 SOIL SAMPLING

On June 16, 1994, post-excavation soil samples A, DUP A, B, C, D, E, F, G, and H were
collected from a total of eight (8) locations along the sidewalls of the excavation, immediately
above groundwater. The samples were collected at a depth of 7.5 feet below ground surface
(bgs). Groundwater was present at approximately 8.0 feet bgs.

Following removal of the UST fuel lines, sample J was collected along the former piping length
of the excavation, which ran less than 10 feet in length. The piping sample was collected at a
depth of at 2.0 feet bgs. All soil samples were analyzed for total petroleum
hydrocarbons (TPHC).

The site assessment was performed by U.S. Army personnel in accordance with the NJDEP
Technical Requirements and the NJDEP Field Sampling Procedures Manual. A summary of
sampling activities including parameters analyzed is provided in Table 1. The post-excavation
soil samples were collected using polystyrene scoops. Actual soil TPHC values may be higher
than reported, due to sample utensil absorbency. If absorbency resulted in reducing the actual
soil TPHC concentration by 50 %, the highest soil contaminant would have been 1,472.0 mg/kg,
still below the applicable NIDEP soil cleanup standard for total organic contaminants of
10,000 mg/kg. Following soil sampling activities, the samples were chilled and delivered to U.S.
Army Fort Monmouth Environmental Laboratory located in Fort Monmouth, New Jersey, for
analysis.

24 GROUNDWATER SAMPLING
2.4.1 Monitoring Well Installation

In response to the observation of potentially contaminated soil near the shallow water table, one
shallow monitoring well (MW-1) was installed at the Building 166 area on September 14, 1994,
It was installed approximately 12 feet southwest of Building 166 in the downgradient direction.
It was screened in the 2 to 10 feet depth interval, across the water table, which is approximately
3.0 feet below ground surface.

The well was constructed in accordance with the NJDEP’s well construction protocols outlined
in its May 1992 Field Sampling Procedures Manual. The NJDEP well drilling permit and a well
construction log is presented in Appendix F.

The well was constructed with 4-inch (ID) PVC riser and 0.020 slotted PVC well screen. A
silica sand pack was installed in the annulus between the borehole wall and the screen. The
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sandpack was extended approximately one foot above the top of the screen. The sand pack
above the well screen was graded down to a fine sand to minimize grout intrusion.

The borehole was tremie-grouted with bentonite-cement grout from the top of the sand pack to
0.5 inches bgs. The well was secured with a water-tight, flush-mounted locking road box. The
road box was set in place with concrete, which was placed in the remaining open borehole. The
elevation of the well riser was surveyed to the nearest 0.01 feet by a New Jersey-licensed
surveyor. The well permit number was marked on the well casing as required.

The monitoring well was developed using a peristaltic surface pump. The well was pumped for
1 hour or until silt free. All residual soils and liquids generated during monitoring well
installation and development program were collected in New Jersey Department of
Transportation-approved 55-gallon drums. The drums were placed in a designated secure
location for waste characterization and off-site disposal.

2.4.2 Monitoring Well Sampling

On May 18, 1995 and June 13, 1995, MW-1 was sampled for VOCs and SVOCs. Sampling and
analysis were performed in accordance with the NJDEP Field Sampling Procedures Manual and
the Technical Requirements for Site Remediation.

Prior to sampling, the water level was measured to the nearest 0.01 feet, and the distance to the
bottom of the well was to be measured to the nearest 0.1 feet. The well was checked for floating
product (light non-aqueous phase liquids). The well was purged of three to five well volumes of
standing water. Sample volume was then collected using a dedicated decontaminated Teflon
bottom-filled bailer attached to PTFE (Teflon)-coated stainless steel cable.



3.0 CONCLUSIONS AND RECOMMENDATIONS

3.1 SOIL SAMPLING RESULTS

To evaluate soil conditions following removal of the UST and associated piping, post-excavation
soil samples were collected from a total of nine (9) locations on June 16, 1994. All samples were
analyzed for TPHC. The post-excavation soil sampling results were compared to the NJDEP
residential direct contact total organic contaminants soil cleanup criteria of 10,000 mg/kg
(N.J.A.C. 7:26D and revisions dated February 3, 1994). A summary of the analytical results and
comparison to the NJDEP soil cleanup criteria is provided in Table 2 and the soil sampling
results are shown on Figure 3. The analytical data package is provided in Appendix E.

All post-excavation soil samples collected on June 16, 1994 from the UST excavation and from
below piping associated with the UST, contained concentrations of TPHC below the NJDEP soil
cleanup criteria. Post-excavation soil samples A, DUP A, B, C, D, E, F, H, and J, contained
TPHC concentrations ranging from 13.1 mg/kg to 786.0 mg/kg. Sample G contained a non-
detectable concentration of TPHC.

3.2 GROUNDWATER SAMPLING RESULTS

All VOC and SVOC results were either below the detection limit or in compliance with the New
Jersey Groundwater Quality Criteria (GWQC).

The sample collected on May 18, 1995 from MW-1 contained methylene chloride at a
concentration of 1.8 ug/l, and di-n-butylphthalate at 64 ug/l. No other compounds were detected.
The trip blank contained methylene chloride at 5.1ug/l. The field blank contained
di-n-butylphthalate at 55 ug/l, and methylene chloride at 5.1 ug/l.

The sample collected on June 13, 1995 from MW-1 contained methylene chloride at 1.5 ug/l, and
chloroform at 0.7 ug/l. No other compounds were detected. The trip blank contained methylene
chloride at 2.3 ug/l. The field blank contained methylene chloride at 2.1 ug/l.

No product or sheen was observed in MW-1 on either of the sampling dates. The depth to the
water table was 3.02 feet below ground surface on May 18, 1995 and 3.34 feet below ground
surface on June 13, 1995.

All groundwater analytical results are presented in Table 3 and shown on Figure 4. The
groundwater analytical data package is provided in Appendix F. The full data package, including
quality control, is on file at U.S. Army Fort Monmouth, DPW.




3.3 CONCLUSIONS AND RECOMMENDATIONS

The analytical results for all post-excavation soil samples collected from the UST closure
excavation at Building 166 were below the NJDEP soil cleanup criteria for total organic
contaminants.

Based on the post-excavation sampling results, soils with TPHC concentrations exceeding the
NIDEP soil cleanup criteria for total organic contaminants of 10,000 mg/kg, do not exist in the
former location of the UST or associated piping.

Based on the analytical results of the groundwater samples collected on May 18, 1995 and June
13, 1995, groundwater quality at the Building 166 closure site complies with the New Jersey
Groundwater Quality Standard for VOCs and SVOCs. The trace concentrations of methylene
chloride detected during both sampling rounds is attributed to sampling and/or analytical
interference, based on the detection of methylene chloride, a common source of laboratory
interference, in the sampling blanks.

No further action is proposed in regard to the closure and site assessment of UST No. 090017-17
at Building 166.
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TABLE 1
SUMMARY OF SAMPLING ACTIVITIES
BUILDING 166, MAIN POST
FORT MONMOUTH, NEW JERSEY

Sample ID Date of Collection Matrix Sample Type Analytical Parameters Sampling Method
(and USEPA Methods) *

A 6/16/1994 Soil Post-Excavation TPHC Polystyrene Scoop
B 6/16/1994 Soil Post-Excavation TPHC Polystyrene Scoop
C 6/16/1994 Soil Post-Excavation TPHC Polystyrene Scoop
D 6/16/19%94 Soil Post-Excavation TPHC Polystyrene Scoop
E 6/16/1994 Soil Post-Excavation TPHC Polystyrene Scoop
F 6/16/1994 Soil Post-~Excavation TPHC Polystyrene Scoop
G 6/16/1994 Soil Post-Excavation TPHC Polystyrene Scoop
H 6/16/1994 Soil Post-Excavation TPHC Polystyrene Scoop
DUP A 6/16/1994 Soil Post-Excavation TPHC Polystyrene Scoop
J 6/16/1994 Soil Post-Excavation TPHC Polystyrene Scoop
MW-1 5/18/1995 Aqueous Groundwater VOCs, SVOCs Teflon Bottom Fill Bailer
MW-1 6/13/1995 Aqueous Groundwater VOCs, SVOCs Teflon Bottom Fill Bailer
*Note:
TPHC: Total Petroleum Hydrocarbons (Method 418.1 / soil and aqueous)
VOCs: Volatile Organic Compounds calibrated for xylene plus 10 tentativley identified compounds (Method 524.2 / aqueous)
SVOCs: Semivolatile Organic Compounds plus 15 tentatively identified compounds (Method 625 / aqueous)
Source: Smith Technology Corporation (Smith Project No. 09-5004-12)
GWT166.XLS
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TABLE 2
POST-EXCAVATION SOIL SAMPLING RESULTS
BUILDING 166, MAIN POST
FORT MONMOUTH, NEW JERSEY

Sample Sample Sample Analysis Compound Sample Compound Result NJDEP Exceeds Cleanup
ID/Depth Laboratory 1D Date Date Name Quantitation of (mg/kg) Soil Cleanup Criteria
Limit Concern Criteria *
(mg/kg) (mg/kg)

A/7.5-8.0" 1529.1 6/16/1994 6/17/19%4 Total % Solid -- -- 86% -- --
TPHC 6.6 yes 42.9 10,000 --

B/7.5-8.0! 1529.2 6/16/1994 6/17/19% Total % Solid -- -- 87% -- --
TPHC 6.6 yes 103 10,000 --

€/7.5-8.0" 1529.3 6/16/19%94 6/17/19% Total % Solid -- -- 85% -- --
TPHC 6.6 yes 13.1 10,000 --

D/7.5-8.0! 1529.4 6/16/1994 6/17/19% Total % Solid -- -- 78% -- --
TPHC 6.6 yes 224 10,000 --

E/7.5-8.0! 1529.5 6/16/1994 6/17/19% Total % Solid -- -- 86% -- --
TPHC 6.6 yes 70.6 10,000 --

F/7.5-8.0! 1529.6 6/16/1994 6/17/19% Total % Solid -- -- 85% -- --
TPHC 6.6 yes 786 10,000 --

G/7.5-8.0! 1529.7 6/16/1994 6/17/19% Total % Solid -- -- 86% -- --
TPHC 6.6 yes ND 10,000 --

H/7.5-8.01 1529.8 6/16/1994 - 6/17/19%9 Total % Solid -- -- 83% -- --
TPHC 6.6 yes 63.6 10,000 --

DUP A/7.5-8.0! 1529.9 6/16/1994 6/17/1994 Total % Solid -- -- 88% -- --
TPHC 6.6 yes 21.0 10,000 --

J/2.0-2.5¢ 1529.10 6/16/19% 6/17/19% Total % Solid -- -- 93% -- --
TPHC 6.6 yes 28.4 10,000 --

.-z Not applicable / does not exceed criteria
*: Cleanup criteria for total organics
ND: Indicates compound not detected

Actual soil TPHC values may be higher than reported due to absorbancy by polystyrene scoops. If absorbancy resulted in reducing the actual soil TPHC
concentration by 50%, the highest soil contaminant would be 1,572 mg/kg.

Source: Smith Technology Corporation (Smith Project No. 09-5004-12)

GWT166.XLS

PAGE 1 OF 1
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, MW-1
FORT MONMOUTH, NEW JERSEY

SEMIVOLATILES
Sample Sample Analysis Compound Name Sample Compound Resul t GWQS Exceeds
1D Date Date Quantitation of (ug/Ll) (ug/L) Criteria
Limit (ug/l) Concern
MW-1 5/18/1995 6/2/1995  N-nitrosodimethylamine 2 -- ND 20 --
bis(2-Chloroethyl)Ether 1 -- ND 10 --
1,3-Dichlorobenzene 2 -- ND 600 --
1,4-Dichlorobenzene 1 -- ND 75 --
1,2-Dichlorobenzene 2 -- ND 600 --
bis(2-chloroisopropyl)ether 5 -- ND 300 --
N-Nitroso-Di-N-propylamine 2 -- ND 20 --
Hexachloroethane 1 -- ND 10 --
Nitrobenzene 2 -- ND 10 --
Isophorone 1 -- ND 100 --
bis(2-Chloroethoxy)methane 3 -- ND -- --
1,2,4-Trichlorobenzene 2 -- ND 9 --
Naphthalene 2 -- ND 300 --
Hexachlorobutadiene 2 -- ND 1 --
Hexachlorocyclopentadiene 12 -- ND 50 --
2-Chloronaphthalate 1 -- ND -- --
Dimethylphthalate 1 -- ND -- --
Acenaphthylene 5 -- ND NA --
2,6-Dinitrotoluene 2 -- ND NA --
Acenaphthene 3 -- ND 400 --
2,4-Dinitrotoluene 3 -- ND 10 --
Diethylphthalate 1 -- ND 5,000 --
Fluorene 3 -- ND 300 --
4-Chlorophenyl-phenylether 3 -- ND -- --
n-Nitrosodiphenylamine 6 -- ND 20 --
1,2-Diphenylhydrazine(as azo) 6 -- ND 0.04 --
4-Bromophenyl -phenylether 2 -- ND -- --
Hexach lorobenzene 2 -- ND 10 --
Phenanthrene 2 -- ND NA --
Anthracene 2 -- ND 2,000 --
Di-n-butylphthalate 64 -- 64 900 --
Fluoranthene 1 -- ND 300 --

PAGE 1 OF 23




TABLE 3

GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, MW-1
FORT MONMOUTH, NEW JERSEY
SEMIVOLATILES (continued)

Sample Sample Analysis Compound Name Sample Compound Result GWas Exceeds
ID Date Date Quantitation of (ug/l) (ug/Ll) Criteria
Limit (ug/l) Concern

MW-1 5/18/1995 6/2/1995  Benzidine 1 -- ND 50 --
Pyrene 2 -- ND 200 --
Butylbenzylphthalate 9 -- ND 100 --
Benzo(a)anthracene 2 -- ND 0.05 --
3,3'-Dichlorobenzidine 15 -- ND 60 --
Chrysene 2 -- ND 5 --
bis(2-Ethylhexyl)phthalate 4 -- ND 30 --
Di-n-octylphthalate 2 -- ND 100 --
Benzo(b)fluoranthene 1 -- ND 0.05 --
Benzo(k)fluoranthene 2 -- ND 0.5 --
Benzo(a)pyrene 2 -- ND 0.005 --
Indeno(1,2,3-cd)pyrene 2 -- ND 0.05 --
Dibenz(a,h)anthracene 3 -- ND 0.005 --
Benzo(g,h, 1)perylene 2 -- ND NA --
SEMIVOLATILE TICS:
Unknown Hydrocarbon -- -- 54 -- --
Undecane, 3,6-dimethyl - -- -- 64 -- --
Heptadecane,2,6,10, 14-tetra -- -- 13 4 -- --
Dodecane,2,7,10-trimethyl- -- -- 9 -- --
Unknown -- -- 6 -- --
TOTAL TICS: -- -- 39 -- --
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, Mu-1

FORT MONMOUTH, NEW JERSEY

VOLATILES
Sample Sample Analysis Compound Name Sample Compound Result GWQS Exceeds
1D Date Date Quantitation of (ug/L) (ug/Ll) Criteria
Limit (ug/Ll) Concern
MW-1 5/18/1995 6/2/1995 Dichlorodifluoromethane 0.5 -- ND 1,000 --
Chloromethane 0.5 -- ND 30 --
Bromomethane 0.5 -- ND 10 --
Vinyl Chloride 0.5 -- ND 5 --
Chloroethane 0.5 -- ND -- -~
Trichlorofluoromethane 0.5 -- ND -- --
Methylene Chloride 1.8 -- 1.8 B 2 --
trans-1,2-Dichloroethene 0.5 -- ND 100 --
1,1-Dichloroethene 0.5 -- ND 2 --
1,1-Dichloroethane 0.5 -- ND 70 --
2,2-Dichloropropane 0.5 -- ND -- --
Bromochloromethane 0.5 -- ND -- --
cis-1,2-Dichloroethene 0.5 -- ND 10 --
Chloroform 0.5 -- ND 6 --
1,1-Dichloropropene 0.5 -- ND -- --
1,2-Dichloroethane 0.5 -- ND 2 --
1,1,1-Trichloroethane 0.5 -- ND 30 --
Dibromomethane 0.5 -- ND -- --
Carbon Tetrachloride 0.5 -- ND 2 --
Bromodichloromethane 0.5 -- ND 1 --
1,2-Dichloropropane 0.5 -- ND 1 --
cis-1,3-Dichloropropene 0.5 -- ND NA --
1,3-Dichloropropane 0.5 -- ND -- --
Trichloroethene 0.5 -- ND 1 --
Dibromochloromethane 0.5 -- ND 10 --
1,1,2-Trichloroethane 0.5 -- ND 3 --
Benzene 0.5 -- ND --
trans-1,3-Dichloropropene 0.5 -- ND NA --
Bromoform 0.5 -- ND 4 --
1,1,1,2-Tetrachloroethane 0.5 -- ND 10 --
Tetrachloroethene 0.5 -- ND 1 --
1,1,2,2-Tetrachloroethane 0.5 -- ND 2 --
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GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, MW-1
FORT MONMOUTH, NEW JERSEY
VOLATILES (continued)

Compound Name

Quantitation
Limit Cug/L)

Result
(ug/L)

Toluene
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene

Xylene (total)

Styrene
Isopropylbenzene
Bromobenzene
1,2,3-Tricloropropane
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
4-1sopropyltoluene
1,2-Dichlorobenzene

n-Butylbenzene

1,2-Dibromo-3-chloropropane

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichorobenzene

O O O O O O O O O O 0O 0o O O O O O O O o o o © o o o
N . . . . . . . . . N . . . . . . . . . . . . . . N
[V BV IV, Y RV, RV RV RV Y, Y Y Y Y S L 0 VBV BV, B BV, IV IV RV, B U BV BV |
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, MW-1

FORT MONMOUTH, NEW JERSEY
VOLATILE TICs

Sample
ID

Sample
Date

Analysis
Date

Compound Name Sample
Quantitation
Limit (ug/l)

Compound
of

Concern

Result
(ug/ )

GWQS
(ug/ )

Exceeds

Criteria

MW-1

5/18/1995

6/2/1995

Unknown

Naphthalene,decahydro-2-met --

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown

Hydrocarbon --

TOTAL TICS: ==
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, TRIP BLANK
FORT MONMOUTH, NEW JERSEY

VOLATILES
Sample Sample Analysis Compound Name Sample Compound Result GWas Exceeds
1D Date Date Quantitation of (ug/Ll) Cug/l) Criteria
Limit Cug/l) Concern
TRIP BLANK 5/18/1995 6/1/1995 Dichlorodifluoromethane 0.5 -- ND 1,000 --
Chloromethane 0.5 -- ND 30 --
Bromomethane 0.5 -- ND 10 --
Vinyl Chloride 0.5 .- ND 5 --
Chloroethane 0.5 -- ND -- --
Trichlorofluoromethane 0.5 -- ND -- --
Methylene Chloride 5.1 -- 5.1 8 2 yes
trans-1,2-Dichloroethene 0.5 -- ND 100 --
1,1-Dichloroethene 0.5 -- ND 2 --
1,1-Dichloroethane 0.5 -- ND 70 --
2,2-Dichloropropane 0.5 -- ND -- --
Bromoch Loromethane 0.5 -- ND -- --
cis-1,2-Dichloroethene 0.5 -- ND 10 --
Chloroform 0.5 -- ND 6 --
1,1-Dichloropropene 0.5 -- ND -- --
1,2-Dichloroethane 0.5 -- ND 2 --
1,1,1-Trichloroethane 0.5 -- ND 30 --
Dibromomethane 0.5 -- ND -- --
Carbon Tetrachloride 0.5 -- ND 2 --
Bromodichloromethane 0.5 -- ND 1 --
1,2-Dichloropropane 0.5 -- ND 1 --
cis-1,3-Dichloropropene 0.5 -- ND NA --
1,3-Dichloropropane 0.5 -- ND -- --
Trichloroethene 0.5 -- ND 1 --
Dibromochloromethane 0.5 -- ND 10 --
1,1,2-Trichloroethane 0.5 -- ND --
Benzene 0.5 -- ND --
trans-1,3-Dichloropropene 0.5 -- ND NA --
Bromoform 0.5 -- ND 4 --
1,1,1,2-Tetrachloroethane 0.5 -- ND 10 --
Tetrachloroethene 0.5 -- ND --
1,1,2,2-Tetrachloroethane 0.5 -- ND 2 --
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, TRIP BLANK
FORT MONMOUTH, NEW JERSEY
VOLATILES (continued)

Sample Sample Analysis Compound Name Sample Compound Result GWas Exceeds
ID Date Date Quantitation of (ug/Ly (ug/L) Criteria
Limit (ug/Ll) Concern
TRIP BLANK 5/18/1995 6/1/1995  Toluene 0.5 -- ND 1,000 --
1,2-Dibromoethane 0.5 -- ND -- --
Chlorobenzene 0.5 -~ ND 4 --
Ethylbenzene 0.5 -- ND 700 --
Xylene (total) 0.5 -- ND 40 --
Styrene 0.5 -- ND 100 ==
Isopropylbenzene 0.5 -- ND -- --
Bromobenzene 0.5 -- ND -- --
1,2,3-Tricloropropane 0.5 -- ND 40 --
n-Propylbenzene 0.5 -- ND -- --
2-Chlorotoluene 0.5 -- ND -- --
4-Chlorotoluene 0.5 -- ND -- --
1,3,5-Trimethylbenzene 0.5 -- ND -- --
tert-Butylbenzene 0.5 -- ND -- --
1,2,4-Trimethylbenzene 0.5 -- ND -- --
sec-Butylbenzene 0.5 -- ND -- --
1,3-Dichlorobenzene 0.5 -- ND 600 --
1,4-Dichlorobenzene 0.5 -- ND 75 --
4-Isopropyltoluene 0.5 -- ND -- --
1,2-Dichlorobenzene 0.5 -- ND 600 --
n-Butylbenzene 0.5 -- ND -- --
1,2-Dibromo-3-chloropropane 0.5 -- ND NA --
1,2,4-Trichlorobenzene 0.5 -- ND 9 --
Hexachlorobutadiene 0.5 -- ND 1 --
Naphthalene 0.5 -- ND 300 --
1,2,3-Trichorobenzene 0.5 -- ND -- --

VOLATILE TICS:
NONE FOUND -- -- -- -- --
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TXBLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, FIELD BLANK
FORT MONMOUTH, NEW JERSEY

SEMIVOLATILES
Sample Sample Analysis Compound Name Sample Compound Result GWas Exceeds
1D Date Date Quantitation of (ug/ L) (ug/L) Criteria
Limit (ug/L) Concern
FIELD BLANK 5/18/1995 6/2/1995  N-nitrosodimethylamine 2 -- ND 20 --
bis(2-Chloroethyl )Ether 1 -- ND 10 --
1,3-Dichlorobenzene 2 -- ND 600 --
1,4-Dichlorobenzene 1 -- ND 75 --
1,2-Dichlorobenzene 2 -- ND 600 --
bis(2-chloroisopropyl)ether 5 -- ND 300 --
N-Nitroso-Di-N-propylamine 2 -- ND 20 --
Hexachloroethane 1 -- ND 10 --
Nitrobenzene 2 -- ND 10 --
Isophorone 1 -- ND 100 --
bis(2-Chloroethoxy)methane 3 -- ND -- --
1,2,4-Trichlorobenzene 2 -- ND 9 --
Naphthalene 2 -- ND 300 --
Hexachlorobutadiene 2 -- ND 1 --
Hexachlorocyclopentadiene 12 -- ND 50 --
2-Chloronaphthalate 1 -- ND -- --
Dimethylphthalate 1 -- ND -- --
Acenaphthylene 5 -- ND NA --
2,6-Dinitrotoluene 2 -- ND NA --
Acenaphthene 3 -- ND 400 --
2,4-Dinitrotoluene 3 -- ND 10 --
Diethylphthalate 1 -- ND 5,000 --
Fluorene 3 -- ND 300 --
4-Chlorophenyl-phenylether 3 -- ND -- --
n-Nitrosodiphenylamine 6 -- ND 20 --
1,2-Diphenylhydrazine(as azo) 6 -- ND 0.04 --
4-Bromophenyl-phenylether 2 -- ND -- --
Hexachlorobenzene 2 -- ND 10 --
Phenanthrene 2 -- ND NA --
Anthracene 2 -- ND 2,000 --
Di-n-butylphthalate 55 -- 55 900 --
Fluoranthene 1 -- ND 300 --
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, FIELD BLANK
FORT MONMQUTH, NEW JERSEY
SEMIVOLATILES (continued)

Sample Sample Analysis Compound Name Sample Compound Result GWQs Exceeds
1D Date Date Quantitation of (ug/Ll) (ug/Ll) Criteria
Limit Cug/l) Concern

FIELD BLANK 5/18/1995 6/2/1995  Benzidine 1 -- ND 50 --
Pyrene 2 -- ND 200 --
Butylbenzylphthalate 9 -- ND 100 --
Benzo(a)anthracene 2 -- ND 0.05 --
3,3'-Dichlorobenzidine 15 -- ND 60 --
Chrysene 2 -- ND 5 --
bis(2-Ethylhexyl)phthalate 4 -- ND 30 --
Di-n-octylphthalate 2 -- ND 100 --
Benzo(b)fluoranthene 1 -- ND 0.05 --
Benzo(k)fluoranthene 2 -- ND 0.5 --
Benzo(a)pyrene 2 -- ND 0.005 --
Indeno(1,2,3-cd)pyrene 2 -- ND 0.05 --
Dibenz(a,h)anthracene 3 -- ND 0.005 --
Benzo(g,h, 1)perylene 2 -- ND NA --
SEMIVOLATILE TICS:
Unknown -- -- 14 J -- --
TOTAL TICS: -- -- 14 -- --
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, FIELD BLANK
FORT MONMOUTH, NEW JERSEY

VOLATILES
Sample Sample Analysis Compound Name Sample Compound Result GWQsS Exceeds
1D Date Date Quantitation of (ug/L) (ug/L) Criteria
Limit Cug/l) Concern
FIELD BLANK 5/18/1995 6/1/1995 Dichlorodifluoromethane 0.5 -- ND 1,000 --
Chloromethane 0.5 -- ND 30 --
Bromomethane 0.5 -- ND 10 --
Vinyl Chloride 0.5 -- ND 5 --
Chloroethane 0.5 -- ND -- --
Trichlorofluoromethane 0.5 -- ND -- --
Methylene Chloride 5.1 -- 5.1 8 2 yes
trans-1,2-Dichloroethene 0.5 -- ND 100 --
1,1-Dichloroethene 0.5 -- ND 2 --
1,1-Dichloroethane 0.5 -- ND 70 --
2,2-Dichloropropane 0.5 -- ND -- --
Bromoch loromethane 0.5 -- ND -- --
cis-1,2-Dichloroethene 0.5 -- ND 10 --
Chloroform 0.5 -- ND 6 --
1,1-Dichloropropene 0.5 -- ND -- --
1,2-Dichloroethane 0.5 -- ND 2 --
1,1,1-Trichloroethane 0.5 -- ND 30 --
Dibromomethane 0.5 -- ND -- --
Carbon Tetrachloride 0.5 -- ND 2 --
Bromodichloromethane 0.5 -- ND 1 --
1,2-Dichloropropane 0.5 -- ND 1 --
cis-1,3-Dichloropropene 0.5 -- ND NA --
1,3-Dichloropropane 0.5 -- ND -- --
Trichloroethene 0.5 -- ND 1 --
Dibromochloromethane 0.5 -- ND 10 -~
1,1,2-Trichloroethane 0.5 -- ND 3 --
Benzene 0.5 -- ND --
trans-1,3-Dichloropropene 0.5 -- ND NA --
Bromoform 0.5 -- ND 4 --
1,1,1,2-Tetrachloroethane 0.5 -- ND 10 --
Tetrachloroethene 0.5 -- ND 1 --
1,1,2,2-Tetrachloroethane 0.5 -- ND 2 --
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, FIELD BLANK
FORT MONMOUTH, NEW JERSEY
VOLATILES (continued)

Sample Sample Analysis Compound Name Sample Compound Result GWRS Exceeds
1D Date Date Quantitation of (ug/Ll) (ug/Ll) Criteria
Limit Cug/l) Concern
FIELD BLANK 5/18/1995 6/1/1995 Toluene 0.5 -- ND 1,000 --
1,2-Dibromoethane 0.5 -- ND -- --
Chlorobenzene 0.5 -- ND 4 --
Ethylbenzene 0.5 -- ND 700 .-
Xylene (total) 0.5 -- ND 40 --
Styrene 0.5 -- ND 100 --
Isopropylbenzene 0.5 -- ND -- --
Bromobenzene 0.5 -- ND -- --
1,2,3-Tricloropropane 0.5 -- ND 40 --
n-Propylbenzene 0.5 -- ND -- --
2-Chlorotoluene 0.5 -- ND -- --
4-Chlorotoluene 0.5 -- ND -- --
1,3,5-Trimethylbenzene 0.5 -- ND -- --
tert-Butylbenzene 0.5 -- ND -- --
1,2,4-Trimethylbenzene 0.5 -- ND -- --
sec-Butylbenzene 0.5 -- ND -- --
1,3-Dichlorobenzene 0.5 -- ND 600 --
1,4-Dichlorobenzene 0.5 -- ND 75 --
4-Isopropyltoluene 0.5 -- ND -- --
1,2-Dichlorobenzene 0.5 -- ND 600 --
n-Butylbenzene 0.5 -- ND -- --
1,2-Dibromo-3-chloropropane 0.5 -- ND NA --
1,2,4-Trichlorobenzene 0.5 -- ND 9 --
Hexachlorobutadiene 0.5 -- ND 1 --
Naphthalene 0.5 -- ND 300 --
1,2,3-Trichorobenzene 0.5 -- ND -- --

VOLATILE TICS:
NONE FOUND
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, MW-1
FORT MONMOUTH, NEW JERSEY

SEMIVOLATILES
Sample Sample Analysis Compound Name Sample Compound Result GWQs Exceeds
1D Date Date Quantitation of (ug/Ll) (ug/L) Criteria
Limit (ug/l) Concern
MW-1 6/13/1995 6/22/1995 N-nitrosodimethylamine 2 -- ND 20 --
bis(2-Chloroethyl)Ether 1 -- ND 10 --
1,3-Dichlorobenzene 2 -- ND 600 --
1,4-Dichlorobenzene 1 -- ND 75 --
1,2-Dichlorobenzene 2 -- ND 600 --
bis(2-chloroisopropyl)ether 5 -- ND 300 --
N-Nitroso-Di-N-propylamine 2 -- ND 20 --
Hexachloroethane 1 -- ND 10 --
Nitrobenzene 2 -- ND 10 --
Isophorone 1 -- ND 100 --
bis(2-Chloroethoxy)methane 3 -- ND -- --
1,2,4-Trichlorobenzene 2 -- ND 9 --
Naphthalene 2 -- ND 300 --
Hexach lorobutadiene 2 -- ND 1 --
Hexachlorocyclopentadiene 12 -- ND 50 --
2-Chloronaphthalate 1 -- ND -- --
Dimethylphthalate 1 -- ND -- --
Acenaphthylene 5 -- ND NA --
2,6-Dinitrotoluene 2 -- ND NA --
Acenaphthene 3 -- ND 400 --
2,4-Dinitrotoluene 3 -- ND 10 --
Diethylphthalate 1 -- ND 5,000 --
Fluorene 3 -- ND 300 --
4-Chlorophenyl-phenylether 3 -- ND -- --
n-Nitrosodiphenylamine 6 -- ND 20 --
1,2-Diphenylhydrazine(as azo) 6 -- ND 0.04 --
4-Bromophenyl -phenylether 2 -~ ND -- --
Hexachlorobenzene 2 -- ND 10 --
Phenanthrene 2 -- ND NA --
Anthracene 2 -- ND 2,000 --
Di-n-butylphthalate 5 -- ND 900 --
Fluoranthene 1 -~ ND 300 --
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, MW-1
FORT MONMOUTH, NEW JERSEY
SEMIVOLATILES (continued)

Sample Sample Analysis Compound Name Sample Compound Result GWQs Exceeds
ID Date Date Quantitation of Cug/ ) (ug/L) Criteria
Limit (ug/l) Concern

MW-1 6/13/1995 6/22/1995 Benzidine 1 -- ND 50 --

Pyrene 2 -- ND 200 --

Butylbenzylphthalate 9 -- ND 100 --

Benzo(a)anthracene 2 -- ND 0.05 --

3,3'-Dichlorobenzidine 15 -- ND 60 --

Chrysene 2 -- ND 5 --

bis(2-Ethylhexyl)phthalate 4 -- ND 30 --

Di-n-octylphthalate 2 -- ND 100 --

Benzo(b)fluoranthene 1 -- ND 0.05 --

Benzo(k)fluoranthene 2 -- ND 0.5 --

Benzo(a)pyrene 2 -- ND 0.005 --

Indeno(1,2,3-cd)pyrene 2 -- ND 0.05 --

Dibenz(a,h)anthracene 3 -- ND 0.005 --

Benzo(g,h, i)perylene 2 -- ND NA --
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, Mu-1
FORT MONMOUTH, NEW JERSEY
SEMIVOLATILE TICS:

Sample Sample Analysis Compound Name Sample Compound Result GWas Exceeds
1D Date Date Quantitation of (ug/l) (ug/ ) Criteria
Limit (ug/l) Concern
M- 1 6/13/1995 6/22/1995 Undecane,?2,6-dimethyl- -- -- 54 -- --
Cyclohexane,2-buty(-1,1,3-t -- -- 6 J -- -
Octane,3-ethyl- -- -- 13 J -- --
Unknown Hydrocarbon -- -- 54 -- --
Unknown Hydrocarbon -- -- 4 J - -
Dodecane, 2,7,10-trimethyl -- -- 74 -- --
Decahydo-4,4,8,9,10-pentame -- -- 12 J -- --
Naphthalene,2,3-dimethyl- -- -- 5 J -- --
Unknown Hydrocarbon -- -- 5 J - -
Undecane, 4,6-dimethyl- -- -- 21 J -- --
Unknown Hydrocarbon -- -- 10 J -- --
Unknnown -- -- 5 J - --
1,1'-Biphenyl,4-methyl- -- -- 12 J -- --
Undecane, 3,6-dimethyl - -- -- 23 J -- --
3-Tetradecene, (E)- -- -- 54 -- --
Azulene,7-ethyl-1,4-dimethy -- -- 4 J -- --
Heptadecane, 2-6-dimethyl - -- -- 53 4 -- --
Tridecane,6-propyl- -- -- 30 4 -- --
Unknown Hydrocarbon -- -- 4 J -- --
TOTAL TICS: -- -- 229 -- --
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, MW-1
FORT MONMOUTH, NEW JERSEY

VOLATILES
Sample Sample Analysis Compound Name Sample Compound Resul t GWas Exceeds
1D Date Date Quantitation of (ug/l) (ug/l) Criteria
Limit Cug/l) Concern
MW-1 6/13/1995 6/27/1995 Dichlorodifluoromethane 0.5 -- ND 1,000 --
Chloromethane 0.5 -- ND 30 --
Bromomethane 0.5 -- ND 10 --
Vinyl Chloride 0.5 -- ND 5 --
Chloroethane 0.5 -- ND -- --
Trichlorofluoromethane 0.5 -- ND -- --
Methylene Chloride 1.5 -- 1.58 2 --
trans-1,2-Dichloroethene 0.5 -- ND 100 --
1,1-Dichloroethene 0.5 -- ND 2 --
1,1-Dichloroethane 0.5 -- ND 70 --
2,2-Dichloropropane 0.5 -- ND -- --
Bromoch loromethane 0.5 -- ND -- --
cis-1,2-Dichloroethene 0.5 -- ND 10 --
Chloroform 0.7 -- 0.7 6 --
1,1-Dichloropropene 0.5 -- ND -- --
1,2-Dichloroethane 0.5 -- ND 2 --
1,1,1-Trichloroethane 0.5 -- ND 30 --
Dibromomethane 0.5 -- ND -- --
Carbon Tetrachloride 0.5 -- ND 2 --
Bromodichloromethane 0.5 -- ND 1 --
1,2-Dichloropropane 0.5 -- ND 1 --
cis-1,3-Dichloropropene 0.5 -- ND NA --
1,3-Dichloropropane 0.5 -- ND -- --
Trichloroethene 0.5 -- ND 1 --
Dibromochloromethane 0.5 -~ ND 10 --
1,1,2-Trichloroethane 0.5 -- ND 3 --
Benzene 0.5 -- ND 1 --
trans-1,3-Dichloropropene 0.5 -- ND NA --
Bromoform 0.5 -- ND 4 --
1,1,1,2-Tetrachloroethane 0.5 -- ND 10 --
Tetrachloroethene 0.5 -- ND 1 --
1,1,2,2-Tetrachloroethane 0.5 -- ND 2 --

PAGE 15 OF 23




TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, MW-1

FORT MONMOUTH, NEW JERSEY
VOLATILES (continued)

Sample Sample Analysis Compound Name Sample Compound Result GWas Exceeds
1D Date Date Quantitation of (ug/Ll) (ug/Ll) Criteria
Limit Cug/l) Concern
MW-1 6/13/1995 6/27/1995 Toluene 0.5 -- ND 1,000 --
1,2-Dibromoethane 0.5 -- ND -- --
Chlorobenzene 0.5 -- ND 4 --
Ethylbenzene 0.5 -- ND 700 --
Xylene (total) 0.5 -- ND 40 --
Styrene 0.5 -- ND 100 --
Isopropylbenzene 0.5 -- ND -- --
Bromobenzene 0.5 -- ND -- --
1,2,3-Tricloropropane 0.5 -- ND 40 --
n-Propylbenzene 0.5 -- ND -- --
2-Chlorotoluene 0.5 -- ND -- --
4-Chlorotoluene 0.5 -- ND -- --
1,3,5-Trimethylbenzene 0.5 -- ND -- --
tert-Butylbenzene 0.5 -- ND -- --
1,2,4-Trimethylbenzene 0.5 -- ND -- --
sec-Butylbenzene 0.5 -- ND -- --
1,3-Dichlorobenzene 0.5 -- ND 600 -~
1,4-Dichlorobenzene 0.5 -- ND 75 --
4-1sopropyltoluene 0.5 -- ND -- --
1,2-Dichlorobenzene 0.5 -- ND 600 --
n-Butylbenzene 0.5 -- ND -- --
1,2-Dibromo-3-chloropropane 0.5 -- ND NA --
1,2,4-Trichlorobenzene 0.5 -- ND 9 --
Hexachlorobutadiene 0.5 -- ND 1 --
Naphthalene 0.5 -- ND 300 --
1,2,3-Trichorobenzene 0.5 -- ND -- --
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, MW-1

FORT MONMOUTH, NEW JERSEY
VOLATILE TICS:

Sample Sample Analysis Compound Name Sample Compound Result GWQS Exceeds
1D Date Date Quantitation of (ug/L) (ug/Ll) Criteria
Limit Cug/l) Concern

MW-1 6/13/1995 6/27/1995 Unknown Hydrocarbon -- --
Unknown Hydrocarbon -- .-
Unknown Hydrocarbon -- --
Unknown -- -
Unknown -- --
Unknown -- --
Unknown - .
Unknown -- .-
Unknown -- .-
Unknown -- -
Unknown - -

Naphthalene,decahydro-2-met -- --

W VT N NN WSS NN NN WN
e & & & - & & e & & e
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Unknown -- --
Unknown -- --

-
W
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Unknown -- --
TOTAL TICS: -- -

o~
o]
'
'
'
'

PAGE 17 OF 23



’

L
TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, TRIP BLANK
FORT MONMOUTH, NEW JERSEY

VOLATILES
Sample Sample Analysis Compound Name Sample Compound Result GWas Exceeds
ID Date Date Quantitation of (ug/lL) (ug/Ll) Criteria
Limit (ug/l) Concern
TRIP BLANK 6/13/1995 6/21/1995 Dichlorodifluoromethane 0.5 -- ND 1,000 --
Chloromethane 0.5 -- ND 30 --
Bromomethane 0.5 -- ND 10 --
Vinyl Chloride 0.5 -- ND 5 --
Chloroethane 0.5 -- ND -- --
Trichlorofluoromethane 0.5 -- ND -- --
Methylene Chloride 2.3 -- 2.3 8 2 yes
trans-1,2-Dichloroethene 0.5 -- ND 100 --
1,1-Dichloroethene 0.5 -- ND 2 --
1,1-Dichloroethane 0.5 -- ND 70 --
2,2-Dichloropropane 0.5 -- ND -- --
Bromochloromethane 0.5 -- ND -- --
cis-1,2-Dichloroethene 0.5 -- ND 10 --
Chloroform 0.5 -~ ND 6 --
1,1-Dichloropropene 0.5 -- ND -- --
1,2-Dichloroethane 0.5 -- ND 2 --
1,1,1-Trichloroethane 0.5 -- ND 30 --
Dibromomethane 0.5 -- ND -- --
Carbon Tetrachloride 0.5 -- ND 2 --
Bromodichloromethane 0.5 -- ND 1 --
1,2-Dichloropropane 0.5 -- ND 1 --
cis-1,3-Dichloropropene 0.5 -- ND NA --
1,3-Dichloropropane 0.5 -- ND -- --
Trichloroethene 0.5 -- ND 1 --
Dibromochloromethane 0.5 -- ND 10 --
1,1,2-Trichloroethane 0.5 -- ND 3 --
Benzene 0.5 -- ND 1 --
trans-1,3-Dichloropropene 0.5 -- ND NA --
Bromoform 0.5 -- ND 4 --
1,1,1,2-Tetrachloroethane 0.5 -- ND 10 --
Tetrachloroethene 0.5 -- ND 1 --
1,1,2,2-Tetrachloroethane 0.5 -- ND 2 --
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, TRIP BLANK
FORT MONMOUTH, NEW JERSEY
VOLATILES (continued)

Sample Sample Analysis Compound Name Sample Compound Result GWAas Exceeds
1D Date Date Quantitation of (ug/Ll) (ug/Ll) Criteria
Limit (ug/Ll) Concern
TRIP BLANK 6/13/1995 672171995 Toluene 0.5 -- ND 1,000 --
1,2-Dibromoethane 0.5 -- ND -- --
Chlorobenzene 0.5 -- ND 4 --
Ethylbenzene 0.5 -- ND 700 --
Xylene (total) 0.5 -- ND 40 --
Styrene 0.5 -- ND 100 --
Isopropylbenzene 0.5 -- ND -- --
Bromobenzene 0.5 -- ND -- --
1,2,3-Tricloropropane 0.5 -- ND 40 --
n-Propylbenzene 0.5 -- ND -- --
2-Chlorotoluene 0.5 -- ND -- --
4-Chlorotoluene 0.5 -- ND -- --
1,3,5-Trimethylbenzene 0.5 -- ND -- --
tert-Butylbenzene 0.5 -- ND -- --
1,2,4-Trimethylbenzene 0.5 -- ND -- --
sec-Butylbenzene 0.5 -- ND -- --
1,3-Dichlorobenzene 0.5 -- ND 600 --
1,4-Dichlorobenzene 0.5 -- ND 75 --
4-1sopropyltoluene 0.5 -- ND -- --
1,2-Dichlorobenzene 0.5 -- ND 600 --
n-Butylbenzene 0.5 -- ND -- --
1,2-Dibromo-3-chloropropane 0.5 -- ND NA --
1,2,4-Trichlorobenzene 0.5 -- ND 9 --
Hexachlorobutadiene 0.5 -- ND 1 --
Naphthalene 0.5 -- ND 300 --
1,2,3-Trichorobenzene 0.5 -- ND -- --

VOLATILE TICS:
NONE FOUND -- -- - -- -
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, FIELD BLANK
FORT MONMOUTH, NEW JERSEY

SEMIVOLATILES
Sample Sample Analysis Compound Name Sample Compound Result GWQs Exceeds
1D Date Date Quantitation of (ug/ L) (ug/Ll) Criteria
Limit Cug/Ll) Concern
FIELD BLANK 6/13/1995 6/26/1995 N-nitrosodimethylamine 2 -- ND 20 --
bis(2-Chloroethyl)Ether 1 -- ND 10 --
1,3-Dichlorobenzene 2 -- ND 600 --
1,4-Dichlorobenzene 1 -- ND 75 --
1,2-Dichlorobenzene 2 -- ND 600 --
bis(2-chloroisopropyl)ether 5 -- ND 300 --
N-Nitroso-Di-N-propylamine 2 -- ND 20 --
Hexachloroethane 1 -- ND 10 --
Nitrobenzene 2 -- ND 10 --
Isophorone 1 -- ND 100 --
bis(2-Chloroethoxy)methane 3 -- ND -- --
1,2,4-Trichlorobenzene 2 -- ND 9 --
Naphthalene 2 -- ND 300 --
Hexachlorobutadiene 2 -- ND 1 --
Hexachlorocyclopentadiene 12 -- ND 50 --
2-Chloronaphthalate 1 -- ND -- --
Dimethylphthalate 1 -- ND -- --
Acenaphthylene 5 -- ND NA --
2,6-Dinitrotoluene 2 -- ND NA --
Acenaphthene 3 -- ND 400 --
2,4-Dinitrotoluene 3 -- ND 10 --
Diethylphthalate 1 -- ND 5,000 --
Fluorene 3 -- ND 300 --
4-Chlorophenyl-phenylether 3 -- ND -- --
n-Nitrosodiphenylamine 6 -- ND 20 --
1,2-Diphenylhydrazine(as azo) 6 -- ND 0.04 --
4-Bromophenyl -phenylether 2 -- ND -- --
Hexachlorobenzene 2 -- ND 10 --
Phenanthrene 2 -- ND NA --
Anthracene 2 -- ND 2,000 --
Di-n-butylphthalate 5 -- ND 900 --
Fluoranthene 1 -- ND 300 --
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, FIELD BLANK
FORT MONMOUTH, NEW JERSEY
SEMIVOLATILES (continued)

Sample Sample Analysis Compound Name Sample Compound Result GWas Exceeds
1D Date Date Quantitation of (ug/Ll) (ug/ ) Criteria
Limit (ug/Ll) Concern

FIELD BLANK 6/13/1995 6/26/1995 Benzidine 1 -- ND 50 --

Pyrene 2 -- ND 200 --

Butylbenzylphthalate 9 -- ND 100 --

Benzo(a)anthracene 2 -- ND NA --

3,3'-Dichlorobenzidine 15 -- ND 60 --

Chrysene 2 -- ND 5 --

bis(2-Ethylhexyl)phthalate 4 -- ND 30 --

Di-n-octylphthalate 2 -- ND 100 --

Benzo(b)fluoranthene 1 -- ND 0.05 --

Benzo(k)fluoranthene 2 -- ND 0.5 --

Benzo(a)pyrene 2 -- ND 0.005 --

Indeno(1,2,3-cd)pyrene 2 -- ND 0.05 --

Dibenz(a,h)anthracene 3 -- ND 0.005 --

Benzo(g,h,i)perylene 2 -- ND NA --

SEMIVOLATILE TICS:
NONE FOUND --
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TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, FIELD BLANK
FORT MONMOUTH, NEW JERSEY

VOLATILES
Sample Sample Analysis Compound Name Sample Compound Result GWQs Exceeds
1D Date Date Quantitation of (ug/Ll) (ug/l) Criteria
Limit Cug/L) Concern
FIELD BLANK 6/13/1995 6/21/1995 Dichlorodifluoromethane 0.5 -- ND 1,000 --
Chloromethane 0.5 -- ND 30 --
Bromomethane 0.5 -- ND 10 --
Vinyl Chloride 0.5 -- ND 5 --
Chloroethane 0.5 -- ND -- --
Trichlorofluoromethane 0.5 -- ND -- --
Methylene Chloride 2.1 -- 2.1 8B 2 yes
trans-1,2-Dichloroethene 0.5 -- ND 100 --
1,1-Dichloroethene 0.5 -- ND 2 --
1,1-Dichloroethane 0.5 -- ND 70 --
2,2-Dichloropropane 0.5 -- ND -- --
Bromoch loromethane 0.5 -- ND -- --
cis-1,2-Dichloroethene 0.5 -- ND 10 --
Chloroform 0.5 -- ND 6 --
1,1-Dichloropropene 0.5 -- ND -- --
1,2-Dichloroethane 0.5 -- ND 2 --
1,1,1-Trichloroethane 0.5 -- ND 30 --
Dibromomethane 0.5 -- ND -- --
Carbon Tetrachloride 0.5 -- ND 2 --
Bromodichloromethane 0.5 -- ND 1 --
1,2-Dichloropropane 0.5 -- ND 1 --
cis-1,3-Dichloropropene 0.5 -- ND NA --
1,3-Dichloropropane 0.5 -- ND -- --
Trichloroethene 0.5 -- ND 1 --
Dibromochloromethane 0.5 -- ND 10 --
1,1,2-Trichloroethane 0.5 -- ND 3 --
Benzene 0.5 -- ND --
trans-1,3-Dichloropropene 0.5 -- ND NA --
Bromoform 0.5 -- ND 4 --
1,1,1,2-Tetrachloroethane 0.5 -- ND 10 --
Tetrachloroethene 0.5 -- ND 1 --
1,1,2,2-Tetrachloroethane 0.5 -- ND 2 --
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N
TABLE 3
GROUNDWATER SAMPLING RESULTS
BUILDING 166, MAIN POST, FIELD BLANK
FORT MONMOUTH, NEW JERSEY
VOLATILES (continued)

Sample Sample Analysis Compound Name Sample Compound Result GWas Exceeds
1D Date Date Quantitation of (ug/l) (ug/l) Criteria
Limit (ug/Ll) Concern
FIELD BLANK 6/13/1995 6/21/1995 Toluene 0.5 -- ND 1,000 --
1,2-Dibromoethane 0.5 -- ND -- --
Chlorobenzene 0.5 -- ND 4 --
Ethylbenzene 0.5 -- ND 700 --
Xylene (total) 0.5 -- ND 40 --
Styrene 0.5 -- ND 100 --
I sopropylbenzene 0.5 -- ND -- --
Bromobenzene 0.5 -- ND -- --
1,2,3-Tricloropropane 0.5 -- ND 40 --
n-Propylbenzene 0.5 -- ND -- --
2-Chtorotoluene 0.5 -- ND -- --
4-Chlorotoluene 0.5 -- ND -- --
1,3,5-Trimethylbenzene 0.5 -- ND -- --
tert-Butylbenzene 0.5 -- ND -- --
1,2,4-Trimethylbenzene 0.5 -- ND -- --
sec-Butylbenzene 0.5 -- ND -- --
1,3-Dichlorobenzene 0.5 -- ND 600 --
1,4-Dichlorobenzene 0.5 -- ND 75 --
4-1sopropyltoluene 0.5 -- ND -- --
1,2-Dichlorobenzene 0.5 -- ND 600 --
n-Butylbenzene 0.5 -- ND -- --
1,2-Dibromo-3-chloropropane 0.5 -- ND NA --
1,2,4-Trichlorobenzene 0.5 -- ND 9 --
Hexachlorobutadiene 0.5 -- ND 1 --
Naphthalene 0.5 -- ND 300 --
1,2,3-Trichorobenzene 0.5 -- ND -- --

VOLATILE TICS:
NONE FOUND --

PAGE 23 OF 23




US ARMY
FORT MONMOUTH NJ

DIRECTORATE OF
ENGINEERING AND HOUSING
ENVIRONMENTAL OFFICE

UNDERGROUND STORAGE TANK
. CLOSURE PLAN '

~ BUILDING 166 |
NJDEPE UST NO.0090010 - 17

ENVIRONMENTAL PROTECTION SPECIALIST
NIDEPE UST SUBSURFACE CERTIFICATION # 002056

MAY 25, 1994



U.S. Army Date: 25 MAY 1994

DEH Bldg. 167 Building No.: 166

SELFM-PW-EV NIDEPE UST Reg. No.: 0090010 - 17
Fort Monmouth, NJ 07703

UNDERGROUND STORAGE TANK (UST)
DECOMMISSIONING / CLOSURE PLAN

A. General Requirements:

All activities associated with the decommissioning of any underground storage tank
(UST) shall comply with all applicable Federal, State and Local laws and ordinances.
These laws include but are not limited to: NJAC 7:14B et seq., 5:23 et seq. and
OSHA 1910.146, 1910.120. All permits including but not limited to this document,
the NJDEP Closure Plan Approval Package, etc..., shall be posted on site for
inspection. The Contractor conducting the decomrmssmmng activities shall be ‘
registered and certified by the NJDEP for performing said activities.

B. Safety and Health:

Before, during, and after all activities, the work site shall be made free of all hazards
which may pose a threat to the health and safety of all personnel who are involved
with, or are affected by, the decommissioning of the UST. All areas which pose, or
may be suspected of posing, a vapor hazard shall be monitored by a qualified
individual utilizing approved equipment. This individual will ascertain if the area is
properly vented to render the area safe, as defined by OSHA.

C. UST Excavation:

1. All underground obstructions (utilities,... etc.) shall be marked out by the contractor
performing the excavation.

2. All activities shall be carried out with the greatest regard to safety and health and
the safeguarding of the environment.

3. All excavated soils will be evaluated as to the possibility of contamination. Soils
suspected to be contaminated with product shall be staged on poly-sheeting separate
from soils not suspected to be contaminated (see Section E - Excavated Soils
Management).

4. Surface materials (ie. asphalt, concrete, etc...) shall be excavated and staged
separate from all soils.
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U.S. Army Date: 25 MAY 1994

DEH Bldg. 167 Building No.: 166

SELFM-PW-EV NIDEPE UST Reg. No.: 0090010 - 17
Fort Monmouth, NJ 07703

5. Soil will be excavated to expose the UST and associated piping. The piping shall
not be removed/disturbed until all free prodiict is drained into the UST. The UST will
be rendered vapor free by purging or addition of dry ice prior to any cutting or access.
After the removal of the associated piping, a manway will be made in the UST to
allow for the proper cleaning of the UST. The UST will be completely emptied of all

" liquids prior to removal of the UST from the ground. All of the openings in the tank
will be plugged except for one vent hole.

6. After the UST is removed from the ground, it will be staged on poly-sheeting and
examined for corrosion holes. The presence or absence of corrosion holes will be
documented by the Sub-Surface Evaluator. If corrosion holes are observed, or if upon

_inspection of the excavation site evidence .of a discharge to the environment exists, the': = - -

NJDEPE hotline shall be notified at (609) 292-7172.

7. In the event of a discharge to the environment, additional soils will be excavated as
needed. Site assessment activities under the direct supervision of the Sub-Surface
Evaluator will determine to what extent the contractor will excavate. L

8. After completion of the Site Assessment abtivities, the excavation will be
backfilled to grade with noncontaminated soils from the site and additional certified
clean fill provided by the contractor.

D. UST Transport/Disposal:

1. The tank will be transported and disposed/recycled in compliance with all
applicable regulations and laws.

2. The contractor shall label the tank with the following information:

site of origin

generator/contact person

NIDEPE UST ID number

product previously stored

name of transporter/contract person
destination site/contact person
other information as required

o Ao o
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U.S. Army Date: 25 MAY 1994

DEH Bldg. 167 : Building No.: 166
SELFM-PW-EV NIDEPE UST Reg. No.: 0090010 - 17

Fort _Monmouth, NJ 07703

3. The contractor shall provide Fort Monmouth with sufficient documentation
certifying that transport/disposal (recycling) of the tank was completed according to all
applicable Federal and State regulations.

E. Excavated Soils Management:
4
1. All excavated soils suspected to be contaminated will be transported, by the
contractor, to a designated staging area within Fort Monmouth. The designated area
‘will contain the soils and direct all stormwater runoff away from any contact with the

soil.
2. All soils stored in the designated staging areas will be maintained in piles no larger
than 100 cubic yards each. Each pile will be lined and covered with poly-sheeting and

weighted to ensure proper containment.

3. Each soil pile will be sampled and analyzed for waste classification as outlined in
the NIDEPE document titled "Management of Excavated Soils" dated August 17,
1990.

4. All soils categorized as Hazardous waste or nonhazardous waste will be managed
as such, in accordance with N.J.A.C. 7:26-1 et seq..

5. All soils that contain levels of contaminants below the Category 3 soil limits will
be used in accordance with Federal and State requirements.

F. Changes/Authorizations:

All deviations in activities related to the cloSure of a UST as outlined in this document
shall require prior authorization from the NJDEPE-DWR-BUST.
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U.S. Army Date: 25 MAY 1994

DEH Bldg. 167 Building No.: 166
SELFM-PW-EV NJDEPE UST Reg. No.: 0090010 - 17

Fort Monmouth, NJ 07703

UNDERGROUND STORAGE TANK (UST)
SITE ASSESSMENT PLAN

General:

This site specific assessment plan will be managed and carried out by U.S. Army DEH
and Serv-Air Inc. personnel. All analyses will be performed and reported by NJDEPE
certified testing laboratories. All sampling will be performed under the direct
supervision of a NJDEPE Certified Sub-Surface Evaluator and according to the
methods described in the 1992 NIDEP Field Sampling Procedures Manual. All
records of the Site Assessment will be maintained by DEH and submitted to the
NJDEPE-DWR-.Bust in accordance with NJAC 7:14B-9.2-and 9.3.

_ PHASE I
UST DECOMMISSIONING
A. Initial Soil Exéévation: N

1. Soil will be excavated from the UST site and screened utilizing a Photo Ionization
Detector (PID) and/or a Flame lonization Detector (FID).

2. All soils suspected to be contaminated will be treated in accordance with the UST
Decommissioning Plan. '

B. Continued Excavation:

1. Excavation of suspect contaminated soil will continue until one of the following
situations is encountered:

a. groundwater
b. excavated soils no longer exhibit characteristics
of contamination determined in the field by the Sub-Surface

Evaluator

c. excavation equipment can no longer remove soils due
to the depth of the excavation or other restrictive cause.
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U.S. Army
DEH Bldg. 167
SELFM-PW-EV

Fort Monmouth, NJ 07703

A. Vapor Screening:

1. An individual under the direct supervision of a NJDEPE Sub-Surface Evaluator and

Date: 25 MAY 1994
Building No.: 166

NJDEPE UST Reg. No.: 0090010 - 17

PHASE II

Site Survey

trained in the operation of a FID and/or PID shall evaluate the sides and pit bottom of

the excavation.

2. All observed instrument readings will be documented and included-in the Site
Assessment Survey report::: This.documentation will include all factory and daily
calibrations of the instrument. ,

PHASE III

Site Sampling

A. Soil samples will be collected from the UST excavation and analyzed according to the

following schedule:

PRODUCT SIZE (gal.) # TPHC SAMPLES VOA+15
(if TPHC >10000)
#2 HEATING OIL 4000 8 8
FIELD BLANKS i 1
DUPLICATE SAMPLES 1 1
TOTAL # SAMPLES 10 10
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U.S. Army Date: 25 MAY 1994

DEH Bldg. 167 ' Building No.: 166

SELFM-PW-EV NIDEPE UST Reg. No.: 0090010 - 17
Fort Monmouth, NJ 07703

B. Soil samples will be collected from the Pipe excavation at the same time as UST pit
sampling and analyzed according to the following schedule:

PRODUCT - LENGTH OF # TPHC SAMPLES VOA+15
PIPING (if TPHC >10000)
#2 HEATING OIL 15 FEET 1 1
FIELD BLANKS 0 0
DUPLICATE SAMPLES . | 0 0.
TOTAL # SAMPLES - o i

C. All TPHC samples will be taken in the native soil below the bedding material. - The
sample locations should be along the mid-lines of the tank outline except for at least two of
the samples which should be taken within one foot of each of the two highest field survey
readings. All of the soil samples should be discrete samples taken within a 6" vertical
interval. All samples will be collected by utilizing laboratory decontaminated stainless steel
trowels dedicated to each sample location. All VOA+15 samples will be taken within 24
hours of UST excavation at a depth of 0-6" with the use of a laboratory decontaminated
stainless steel core sampler. Each VOA+15 sample will be screened with an FID and\or PID
and recorded immediately after collection.

D. The excavations of USTs containing #2 Fuel Oil will remain open until laboratory results
determine all TPHC samples are less than 10000 ppm. If levels greater than 10000 ppm are
reported, further excavation and resampling may be requested by the Sub-Surface Evaluator
for those contaminated areas. If further excavation is not possible, additional VOA+15
analyses on 25% of the TPHC samples with the highest results will be performed and the
excavation will be filled to grade with certified clean fill.
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U.S. Army
DEH Bldg. 167
SELFM-PW-EV

Fort Monmouth, NJ 07703

Facility Name:
Facility Location:

Owner’s Mailing Address:

Owner’s Name:
Contact Person:

Date: 25 MAY 1994
Building No.: 166
NIDEPE UST Reg. No.: 0090010 - 17

UNDERGROUND STORAGE TANK REMOVAL

IMPLEMENTATION SCHEDULE

U.S. Army, Fort Monmouth
Building #166
Fort Monmouth, NJ 07703

DEH Bldg. #167

Fort Monmouth, NJ 07703
U.S. Army
Charles Appleby

Phone INumber: . (908) 532-6224 ..sie . .
UST Registration Number: 0090010 -
FANK ID # PRODUCT CAPACITY | SITE ASSESS. | MONITORING |*
(gal.) REQUIRED | WELL REQ.
17 #2 FUEL OIL 4000 YES NO
SCHEDULE
ACTIVITY START DATE COMPLETION
TANK REMOVAL oo o783 oo 8.4 Y=2T
SITE ASSESSMENT oo GT=2C o E 1P
MONITORING WELL INSTALL oo "/ A
' ANALYTICAL RESULTS
SITE ASSESSMENT ............. 6169 o b 1627
MONITORING WELL oo ereerreeeeeeenesens ”//9“ ..............................
SITE ASSESSMENT SUMMARY /0.//6’9'7/0‘/5’




State of Nefw Jersey

DEPARTMENT OF ENVIRONMENTAL
PROTECTION AND ENERGY

<«

CHRISTINE TODD WHITMAN RoBERT C. SHINN,
Governor Commissioner

Mr. Joseph Fallon

SELFM-EH-EV

Department of the Army _
Headquarters CECOM Fort Monmouth SNy mg@
Fort Monmouth, NJ 077703-5000 I M

Dear Mr. Fallon:

o Re:  UST Closures - Fort Monmouth
Tt Fort Monmouth- Army Base~ -~ - - e
S Tinton Falls, Monmouth Caunty o

The NJDEPE has reviewed the four underground storage tank closure plans for UST number
0081533 tanks 1 and 171 and for UST number 0090010 tanks 17 and 18 submitted on May
31, 1994 for NJDEPE review and approval.” The NJDEPE has determined that the closure
plans for these tanks are consistent with the Technical Requirements for Site Remediation.

The remedial efforts associated with the closures of these tanks may commence as scheduled
in each of the associated closure plans. This letter must be made available to any authorized
personnel responsible for review and oversight of UST removals. This approval does not
relinquish Fort Monmouth from fuifilling any Federal, County or Municipal requirement
associated with the removal of underground storage tanks.

1T you shouid have any guestions or require additionai irifc'rrr.-‘."ation, piease du not hesitate to
contact me at (609) 633-1455. -

Sincerely,

lan R. Curtis, Case Manager

Bureau of Federal Case Management

RPCE\BFCM\FTMMTH1 2.IRC

New Jersey Is An Equal Opportunity Employer » Printed on Recycled and Recyclable Paper



State of Nefo Jersey

Christine Todd Whitman Department of Environmental Protection Robert C. Shinn, Jr

Governor

Commissione;

Mr. Dinkerrai Desai AUS ? 3 m

DEPARTMENT OF THE ARMY
HEADQUARTERS, U.S. ARMY COMMUNICATIONS-ELECTRONIC COMMAND
FORT MONMOUTH, NJ 07703-5000

Re: UST Closure Approval/NFA
Fort Monmouth Main Post
Monmouth County

Dear Mr. Desai:
The NJDEP is in receipt of seventeen (17) UST closure reports dated June 1, 2000. The Army has requested

to receive No Further Action approval letters for each of these reports. This letter approves the NFA requests
for the following 17 UST located on the Main Post of the Fort Monmouth site:

NJDEP Req. # , Bldg. # NJDEP Req. # Bldg. #
0090010—06 80 0081533—226 707
0090010—17 166 0081533—119 745
0081533—5 207A 0081533—160 1076
0081533—211 2078 0081533161 1076
0081533 —57 282 0081533:—168 1108
0081533 —64 290 ~ 00192486—1 2000
0081533—68 295 0081515—62 2700.4
0081533108 689A 00192486—30 3050
0081533—109 6898 '

The NJDEP has determined that the Army has performed the remedia!l actions in a manner consistent or in
excess of the regulatory requirements, specifically the Technical Requirements For Site Remediation (N.J.A.C.

7:26E et seq.). Soils with contamination in excess of the NJDEP residential cleanup criteria have been
excavated and the Army has taken great care to provide documentation which assures us that all sources of
contamination have been remediated. :

The NJDEP has one commenit in that we request that future reports provide ground water flow direction
indications on the well location maps.

i you should have any questions or comments, please do not hesitate to contact me at (609) 633-7232 or via
E-mail. :

lan R. Curtis, Case Manager
Bureau of Case Management
ICURTIS@DEP.STATE.NJ.US

4

New Jersey is an Equal Opportunity Employer
Recycled Paper
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Boring Logs and Monitoring Well Construction Records



c:\mp1\geo\t80 mw.ge3

3-4-1996

S

U.S. ARMY
FORT MONMOUTII
SELFM PW KV

LOG OF BORING T-80-MW1
(Page 1 of 1)

Mainpost Well Logs Project Name : BLDG. T-80 Completion Date : 09/15/94
NJDEP CASE # : 94-6-16-1127-26 NORTHING : N 541120.967
Logged By : TYREE INC. EASTING : E 2177811.318
start date : 09/15/94 Driller : M. BECK
Q
Depth I E’ % -
in 29-31774.- DESCRIPTION CAR: g- g Well Constryctlon
Feet ELEV: 6.91 % g ﬁ ﬂ_ol Information
0 -
Asphalt/subbase 14 WELL CONSTRUCTION
Date Compl. : 9/15/94
Black fine sand o {sw Hoe Dlameter ;81
Black silts and fine sands Company Rep. : M. BECK
WELL CASING
Material : PVC
Diameter 1 4in.
SM Joints : threaded
WELL SCREEN
Material : PVC
Diameter :4in.
- Joints : threaded
Olive gray silts and fine sands Opening : 20 slot
SM SAND PACK : #2 MORIE SAND

Olive gray soft clay and black :
soft clay

ANNULUS SEAL : Bentonits/Portland

WELL SCREEN
Material : PVC
Diameter :4in.
Cap ’ :

NOTES

Well #1 is T-80 MW1
Flushmount

CL Water depth is 3’

.92 adjustment for
elevation

8 -
1 Olive gray soft clay with pebbles
CL
101 - - "
Yellowish organge, fine medium sand
“lsw
121

AN NN\
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GROUNDWATER & ENVIRONMENTAL SERVICES, INC.

Well/Boring MW-2
1340 Campus Parkway, PO Box 1750 Shest 1of1
Wall, New Jersey
PROJECT Fort Monmouth DATE STARTED 07/24/2000
LOCATION Building 167 DATE FINISHED 07/24/2000
PROJECT NO. ) ELEVATION & DATUM
RIG TYPE Canterra 80 COMPLETION DEPTH 12'
DRILLING METHOD HSA ROCK DEPTH NA
BIT DIAMETER 12" NO. OF SAMPLES 0
: WATER LEVEL Approx. 4'
SAMPLER DRILLING CO. Lutz
HAMMER/FALL LICENSED DRILLER Tim Westover
INSPECTOR Brian Finnegan
DEPTH Rec | Blow |Sample| PID STRATIGRAPHY REMARKS
SCALE (ft.) (in.) |Count]| ID |[(ppm)
' 0-8" Asphalt ) Hand clear 0-5'
1 8"-1' Brown Silt with fine Sand, dry USGS symbol ML
2

Sand moist at approximately 4'

Olive green Clay and Silt with trace fine .

USGS symbol ML-CL

5
Same as above, moist-wet
6
7 )
Light brown and tan Silt and Clay with trace/ |USGS symbol ML-CL
-8 little fine Sand, wet
9
10 Red brown Silt with Clay and trace fine Sand |USGS symbol ML-CL
wet
11
fine-coarse Sand with some small USGS symbol SP
12 subangular-subrounded quartz gravel, wet
End of boring at 12' '
13
Note: no Sand sample collected for laboratory
14 analysis. Stratigraphy descriptions
based on drill cuttings
15
16
17
18
19
20

“An Equal Opportunity Employer”
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GROUNDWATER & ENVIRONMENTAL SERVICES, INC. Well/Boring MW-3 w“
1340 Campus Parkway, PO Box 1750 Sheet 1 of 1 )
Wall, New Jersey
PROJECT Fort Monmouth DATE STARTED 07/24/2000
LOCATION Building 167 DATE FINISHED '07/24/2000
PROJECT NO. ELEVATION & DATUM
RIG TYPE Canterra 80 COMPLETION DEPTH 12'
DRILLING METHOD HSA ROCKDEPTH NA
BIT DIAMETER 12" NO. OF SAMPLES 3
' v WATER LEVEL approx. 4'
SAMPLER 140 ibs. DRILLING CO. Lutz
HAMMER/FALL 30" LICENSED DRILLER Tim Westover -
INSPECTOR Brian Finnegan
DEPTH Rec | Blow |Sample| PID STRATIGRAPHY REMARKS
SCALE (ft.) (in.) |Count] ID |(ppm)| - ]
: ' 0 |Brown and black fine-medium Sand with Hand clear 0-5'
1 trace Silt, dry, no odor, no stain USGS symbol SM
2 0 |Brown fine-coarse Sand with small-medium |USGS symbol SP
subrounded quariz gravel, slightly moist
3 .
+ [Olive green and gray Silt and Clay with: tr_;éc‘ JUSGS symbol CL-ML
4 fine-medium Sand, slightly moist, slight odor {slight marsh smell
2 0 |[Light gray Silt with some fine sand and *** " {USGS symbol ML
5 12" 3 S$1 0 |Clay, wet
3 (5-7") 0 {0-7" Olive green fine-medium Sand and Silt v
6 4| 0 |with trace/some Clay, wet. 7"-12" Orange = {USGS symbol SM
: - 5% 0 |and reddish brown fine-medium Sand
7 24" 2% s2 0 |[Silt, wet, no odor, no stain
' s D (79} 0 |0-15" Orange and gray fine-medium Sand USGS symbol SM
8 11 0 |with Silt, wet, no odor. 15™-22" Gray Clay, USGS symbol CL
2 0 moist-wet, no odor. 22"-24" Orange fine- USGS symbol SM
9 24" 3 S3 0 |medium Sand with trace Silt, no odor T
3 |(9-11)] 0. |0-12" Light tan and orange fine-medium USGS symbol ML
.10 5 0 |Sand with trace Silt, no odor. 12"-20" USGS symbol ML-CL
: Orange Silt with fine Sand and trace Clay, )
11 wet. 20"-24" Light gray Silt and Clay with
some fine Sand, wet
12
S End of boring at 12"
13 '
14
15°
16
17
18
19
20

“An _Equal Opportunity Employer”




GROUNDWATER & ENVIRONMENTAL SERVICES, INC. Well/Boring MW-4
1340 Campus Parkway, PO Box 1750 Sheet ' 10f1
wall, New Jersey ’

\ [PROJECT Fort Monmouth DATE STARTED 07/24/2000
7|LoCATION Building 167 DATE FINISHED 07/24/2000
PROJECT NO. ELEVATION & DATUM
RIG TYPE Canterra 80 COMPLETION DEPTH 12'
DRILLING METHOD HSA ROCK DEPTH NA
" |BIT DIAMETER 10" NO..OF SAMPLES 0
WATER LEVEL "~ Approx. 3.5-4'
SAMPLER DRILLING CO. Lutz
HAMMER/FALL LICENSED DRILLER Tim Westover
INSPECTOR Brian Finnegan
DEPTH Rec | Blow |Sample] PID " STRATIGRAPHY REMARKS
SCALE (ft.) (in.) {Count] ID |(ppm) )
0-5' Hand clear
1 0 |Brown fine-medium Sand and Silt, dry, USGS symbol SM
no odor
2
3

l¥§ green and gray Silt with fine-medium USsG

and, moist at 3.54'

5

6 Same as above with Clay, wet, no odor USGS symbol ML

7

y 8

9 0 [Light brown soft Clay with trace fine Sand, USGS symbol CL
'wet, no odor

10

11 11-11.5' Same as above with small-large - lUSGS symbol CL
subrounded to rounded quartz Gravel

12
End of boring at 12'

13

Note: no Sand sample collected for laboratory
14 ] analysis. Stratigraphy descriptions
based on drill cuttings

15

16

17

18

19

20

“An Equal Opportunity Employer”




S

GROUNDWATER & ENVIRONMENTAL SERVICES, INC. Well/Boring MW-5
1340 Campus Parkway, PO Box 1750 Sheet 10f1
Wall, New Jersey
PROJECT “Fort Monmouth DATE STARTED 07/24/2000
LOCATION Building 167 DATE FINISHED 07/24/2000
PROJECT NO. ELEVATION & DATUM
RIG TYPE Canterra 80 COMPLETION DEPTH 12'
DRILLING METHOD HSA ROCK DEPTH NA
BIT DIAMETER 12" NO. OF SAMPLES 0
. WATER LEVEL approx. 4'
SAMPLER none DRILLING CO. Lutz
- |HAMMER/FALL none LICENSED DRILLER Tim Westover
' INSPECTOR Brian Finnegan
DEPTH Rec | Blow {Sample| PID ' STRATIGRAPHY REMARKS
SCALE (it.) (in.) |[Count| ID |(ppm) L
_ 0 |Dark brown Silt with fine Sand, dry, topsoil Hand clear 0-5'
1 USGS symbol ML-CL
Olive green Silt and Clay with trace fine
2 . Sand, dry, no odor
Olive green fine-madiyita Sand with Sitand  |USGS symbol SM
trace Clay, moist, wet: * -
0 |Dark gray Clay and Silt, moist, slight odor_ Marsh like odor
: USGS symbol CL-ML "
0
8
9 0 |Greenish gray Silt and Clay with fine- USGS symbol CL-ML
medium Sand, wet '
10 .
11 0 |Light brown Silt and Clay with trace fine USGS symbol CL-ML
’ Sand, wet
12
End of boring at 12'
13 . . : :
Note: no Sand sample collected for laboratory
14 analysis. Stratigraphy descriptions
’ based on drill cuttings
15 ‘ :
16
17
18 -
19. g
20

“An Equal Opportunity Employer”
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FIELD LOG OF BORING

| SHEET___\____OFB

LOCATION OF BORING:

- ﬁr:}» -nwm‘i’

BORING NO: M/—|
~~[FOTAL-DEPTH: |3

PROJECT: YS ﬁrm l]f

JOB NO: LOGGED BY: E Fif‘
. |PROJ. MGR.: C‘\ﬂ"_'Hi EDITED BY:
_ wé DRILLING CONTRABTOR: | jice,
- DRILLRIG TYPE: |3 N |
'~ |DRILLERS NAME: IJE 'BLCK_
OMW"( g SAMPLING METHODS: S SO
: Oy, [HAMMERWT.: | |bs, |DROP:
STARTED, TIME: 7 3o DATE:
COMPLETED, TIME: G126  |DATE:
BORING DEPTH (it): 5]
—_ g CASING DEPTH {ft): 3
£ % =W
z E = Z WATER DEPTH (ft): 3'A
= el g AR PSRN B Iy cE— 2
% § % §,_ § | ?; % z % g % DATE:f;.) ‘ : 5”3"7”
"RERRRE: u |2 132 | 2 | 2|2 [ackriken Tme: [:A9  DpaTE: ‘”]5‘[7‘{3\( ‘T;v«,
AR ERE: S 121518 | & | &| g [surracEELEV: [oaTuM:
AR E % |5 |& |o © | ©| © |CONDITJONS: L . ;,,
] . }sp 1”’ ‘l S'wLL"fb . i
. ¥ ; sf B(-Lc.k Ji"ij"b s‘-\n(l w"/‘\ qu;lLry ‘tsr’n
,j ‘__— | Bl‘tck 97( rP‘C S"mJ:F \.,-«F
_ Eé 2‘$M at = 3‘{ g-\m")t g ltc-)f,) -v'f_"
1B 170 5o |Y w\_ PV He_2=07 ], Sheeg ke
3 & 5 of lu‘)"""{ ol val—r’s.
‘ NLCARY [ Ole 3o silhs + The sk
316 I J
4

1

om ard 5 FF clay ol bk

‘q“)[‘/ 5”7’ drdes|am fim

514 ,
"""-L":""';,_S?’T’“'l,__ , f'l \n!"‘l"‘"? bl A |
- < ‘Er—C_L
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O |v
W 7
% =
31 8
-
g - -‘71 [ 3
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T Tedies J 7
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) FIELD LOG OF BORING (CONTINUED) SHEET = OF =X

'PRQJECT: NO: BORING NO: |

LY

DRIVEN
RECV'D
D. RA';TE
PID
ODOR
GR WZELL
i
™
—l
GRAPHIC
LOG
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BLOWS
COND.
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1
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1

3
L
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o
1
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I
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THIS FORM MUST BE C(OMPLETED BY THE PERMITTEE OR _HIS OR HER AGENT

GROUND WATER MONITURING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION ’ T .
Name of Permlttée 'UNITED STATES ARMY »

Name of Fac111ty FORT MONMOUTH C
Location: __Ea;gntgm1Jﬁnsx&&1 PkwmrmthACountv. NI ¢

" NJPDES Permit No: NJ

LAND SURVEYOR'S CEKRTIFICATION

Well Permit Number (As assigned by NJDEPE’'s Water : -
Allocation Section, 609-292-2957): 29 ~ 3177
‘This number must be permanently affixed to the '
well casing. .
Longitude (one tenLh" f.a se S
Latitude (one tenth -a second) : North flﬁ 4G 02 /"
Elevation of Top of Ca51ng (cap off) G . 8@4 '
Distance from Top cf Casing (cap off) to ground 4237

Owner’s Well Number (As shown in the application

or Plans):
Benchmark:

S“Monumeént No. 9235
Elevation' = 56.69

AUTHENTICATION?" b

I déclare under penalty of law that I have personally examined and
am familiar with the information submitted in this document and all
attachments and that, based on my inquiry of those individuals
immediately responsible for obtaining *he information, I believe
the submitted information is true, acwurate and complete. I am
aware that there are significant penalties for submitting false
information including the possibility of fine and imprisonment.

furveyor'’s S&gnature-

Frederick W. Kocen Jr. B .
Professional Land Surveyor'’s Name SEATL

N J. Lic. #34008 : v
Profe931onal Land qurveyor s Llcense #

The Department ireserves the right in cases of violation of permit
specified ground water limjts or Ground Water Quality, 6 Standards
(NJAC 7:9-6.1 et seq.) to require that wells be' resurveyed to an

" accuracy of one-hundredth of a second latitude and longitude. This
shall not be considered to require a major modification of the
NJPDES. permit. . '




0

EQHIIQRIEG [, CPRTIPICATION-PORH H_LQ£A£§QH CZETI[ICAIIQE

Mame of Pormittea: U.S.ARMY
Naxe of Pacility: FoRT pMon MouT
Locationt MoumouTH Counsly, T
RIPRESNuBbOT i T -G~ 12 /RS

LAND BURVEYQR'E EZBIIIIQ&IIQH

¥all Permit Mumber: 2T-3) 77 %-_
Thic number must be parmanently affixed to -
the wall cssing.

- e G _—.-.

Longituds (to nearest pecond)t west T4°ol'yy.s4"
Iatituda (to nmoarest motond): porth 40’ 19 ol.84"
Zloevation of Top of Innsr Caslng (cap off)

(one-hundredth of a foot): 6.4

Elevation of ground level (1/100th ft)
fiourca of elevation datun (bosnchmark, nail, . 7. 83
atc.) and year. (If an altarnate datum has Bourco: Mo, FM- l.,

boen approved by the Dapartment, idantity
hore, assuno datum ©£.100', and give
approxinatad a ?,uul olwntion )

T 2927 T7T 19083

Ownars Wall Nﬁﬁber (As shovn on :
application or plans): B T-80_Mw/- |

Elnvations mro to boe determined by double ‘pun, threo wire leveling
rethode uuing balancad 'sights, commencing “from & well maried and
described point. This boginning point shall either be darivel from
Federal or State banchmarks i{f not more than 1000 feoet from the site
or from an alterpate datum approvad by the Departmant, ?} grances
should woeet third order standards, which are 0.05 ft x (mile) Tor
gections lass than 0.1 mile, let miles = 0.1.

AUTHENTICATION

I cortity under panalty of law that I have pearuonally exanined and an
raniliar with the 1information submitted in this document and all
attachments and that, baszed on my inquiry of thoss individualc
immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and completea. I am aware that
there arae significant penalties for submitting talee information
including the possibility of fine and imprisonment.

PROTESSIONAL LAND BURVEYOR'S HIGNATURE

__WAYNE W BORGE[T , EEAL
PROFESSIONAL LAND SURVEYOR'S HAME
(Please print or typa)

316SY .
FROFESSIONAL LAND SURVEYOR S LICLNSE ]

——— - -




Monitoring Well Construction Sheet

Project: Fort Monmouth Owner: ' U.S. Army
Location: Building 167 Permit Number:
Well Number: MW-2 Total Depth: 12'
Casing Elev.: Water Level Initial: approx. 4'
Screen Diam.: 4 inches : Length: 10 Slot Size:
Casing Diam.: 4 inches Length: 2' Type:
Drilling Method: Hollow Stem Auger . Sample Method: 2 inch Split Spoon
Diriller: Lutz Log By: Brian Finnegan Date: 07/24/2000
Depth| ~ Component Depth Well. Well
Below Ground Surface Const. Components

+3

+2

+ — . < ground surface

0 7 Ol lma? Z

1 top of grout & ' approximately 0.54' 4" diameter schedule 40 PVC

2 | top of plug 0.75' == soild riser pipe

i top of gravel pack 1.5' EE

5 | topiof scieen 2" . == 5o

6 S — -5-12' #2 gravel pack

7 E R

8 E .

9 total depth of é: 2'-12' 4" diameter, 0.010" slot, schedule 40 PVC screen

:‘1’ etz | — 4

12 to’ta" dep th of 'rz.r.rzlg;%j’rlzﬂ

13 boring 12' 7

14

15 12" diameter bore hole

16

17 native material

18

19

20

21

“An Equal Opportunity Employer”




LUTZ 'ENVIRONMENTAI'J Co. INC

. - 2020 CLINTON STREET - LINDEN, NEW JERSEY 07036 - (908)862--8888

BORING LOG: )
WELL NO. ’MW—Z Ceo%mm.-s'.mﬁ (32— bp permvT No___ 22— 43199
DATE ORILLED coumv USE Mo 17U
LOCATION LY bids 90 {6l = fMowriv i JTT o
co)\RVNEi; LJ ADDRESS Monviriov
HOE.J DCI;A METHOD o AugEIC . SAMPLING METHOD S200W / Cors D65 (TE
CASING : TOTAL DEPTH _(Z!
TYPE ..Mqﬂd% PLISHMOIWT sloT_— _ oia <+ LenemH -dl
wPe . MONOEEX  FLsH MOMIT  sior OO ot LenetH (o’
GRAVEL PACK SIZE #L WELL GRAJEL.  CasiNG SEAL . CEHEN T ‘
STATIC WATER LEVEL . AVPLIK . — b~ GEOLAGIC FORMATION (INCO WS YUD )
DEFTH u :
saow | sune | eows P 6" | - war A4 T ST PRATOLL. o mrAcATON
SuRFACE) NUMBER | ON SwiPLER  |iDENIGN R :” . ‘”; li% sousﬁm
_1 6“1 13 = cneem g
%’ 1 \Q-«_ ? /7‘ li7 C’"n’?e" st
> : § - § D fﬂ-wbs
—a__1%1{¢ |
") 2\ d.g .
J g T 8 =1
NS
'), '
|
2.
{ ¥ i3 .
m\ »
Z R, o).
v o ?
C &
oM el
£ O
0 ko
& Lo g
-3 ¢
L
.
0 =
£ Fd-
| . } S
v |
2 — 1
-
~R_ b
) <: i
" 1 . B C o— ) - m /'\’( -




THIS FORM MUST BE C(OMPLETED BY THE PERMITTEE OR HIS OR HER AGENT

GROUND WATER MONITURING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION ’ ' .
Name of Permlttée 'UNHE‘D STATES ARMY |

Name of Facility: FORT MONMOUTH ‘ o
Locatlon — Eatoptown Borough, Moomouth County, NJ '

" NJPDES Permit No: NJ

LAND SURVEYOR'S CEKWTIFICATION

Well Permit Number (As assigned by NJDEPE'’s Water
Allocation Section, 609-292-2957): 29 —43/<;Q
This number must be permanently affixed to the
well casing. . ,
Longitude (one tenth.ofia second): West
Latitude (one tentl of & second) : North
Elevation of Top of Casing (cap off) .
Distance from Top cf Casing (cap off) to grournd _p, 33
Owner’s Well Number (As shown in the application _

: XMW -2

or Plans): . : o
Benchmark: NJGC onument No. 9235
Elevation' = 56.69

AUTHENTICATION?* b

I déclare under penalty of law that I have personally examined and
am familiar with the information submitted in this document and all
attachments and that, based on my inquiry of those individuals
immediately responsible for obtaining :he information, I believe
the submitted information is true, acwvurate and complete. I am
aware that there are significant penalties for submitting false
1nformatlon including the possibility of fine and imprisonment.

,u ﬁ/ Q/)

ssional Ld d/<urvéyor s S&gnature

P‘Sﬂa

_ Frederick W. Kocen Jr. - . _
Professional Land Surveyor’s Name SEAL

N.J. Lic. #34008 v
Professional Land .Surveyor'’s License #

The Departmeéent ‘reserves the right in cases of violation of permit
specified ground water limits or Ground Water Quality, Standards
(NJAC 7:9-6.1 et seq.) to require that wells be' resurveyed to an
accuracy of one-hundredth of a second latitude and longitude. This
shall not be considered to require a major modification of the
NJPDES. permit. . -




Monitoring Well Construction Sheet

Project: Fort Monmouth Owner: U.S. Army -
Location: Building 167 Permit Number:
Well Number: MW-3 Total Depth: 12
Casing Elev.: Water Level Initial: approx. 4'
Screen Diam.: 4 inches Length: 10'  SlotSize:  0.010"
Casing Diam.: 4 inches Length: 2 Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: 2 inch Split Spoon
Driller: Lutz Log By: Brian Finnegan Date: 07/24/2000
Depth Component Depth Well Well
’ Below Ground Surface Const. Components

0
1
2
3
4
1 . 5+ | top of screen 2
6 .
7
8
9

% LTSS 'mﬁ"-"-

top of grout

top of plug 0.75'
top of gravel pack 1.5

total depth of
well 12'

total depth of
boring 12

approximately 1.5-12' #2 gravel pack

ground surface

approximately 0.5-2' 4" diameter schedule 40 PVC
soild riser pipe ;

2'-12' 4" diameter, 0.010" slot, schedule 40 PVC screen

12" diameter bore hole

native material

“An Equal Opportunity Employer”




LUTZ ENVIRONMENTAL CO., INC

2020 CLINTON STREET - LINDEN, NEW JERSEY 07036 - (908)862—8888

BORING LOG: , S ' _
weLL No.__ B0-MW-32 CoMWNATE W T2 /3= b perMIT NO o’ZQ 32 0/
DATE. ORILLED,—_7=2 = 2007 county oMot yse____ A on) zz‘WL
LOCATION {7 - mwﬁtdggﬂ (GG |
OWNER T - ADORESS . 1.
.zgﬁxb& METHOD Io,:fhfjmﬁ— . SAMPUNG METHOD S200N ur—: o;_tj—er-
e — : TOTAL DEPTH (z!
TYPE ,tzowdﬁ/&;f CPUSHMOINT ™ stoT_—__ oA " LeneTH _z’
TYPE M-aru»opue/x Pt MOMT St - OO on Y LeNeTH (O°
GRAVEL PACK SIZE L WELL GLAVEL. CaSNG SEAL s , o
STATIC WATER LEVEL _ AVPLIK . . b’ GEOLOGIC FORMATION ___ (JACO IS atibm |
S'E% il e %SW:JER' P ety ""W&uﬂow_ IDENTIFICATION OF &
PLER DEn 7 wuoka‘e J’A—b SOILS/REMARICS
' : __U[ O 13f -
%,".. oy - 0@@57794—/1) Congey SuTZ
/ &1 S D SAWDS B
o __1s1e (8
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THIS FORM MUST BE _COMPLETED BY THE PERMITTEE OR _HIS OR HER AGENT

GROUND _WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION ' t o o
Name of Permittée: ' UNITED STATES ARMY
Namg of Fac111ty.,_ FORT ..
Location | Eatontown Borough Monmouth county, NJ
| NJPDES Permit No: ' NI

- Tk, - ut

LAND SURVEYOR’'S CERTIFICATION

Well Permit Number (As a381gned by NJDEPE's Water '
Allocation Section, 609-292-2957): Q?"#ﬁaa&
This number must be permanently affixed to the
well casing. 7. -
Longitude (one tenth of a secon&%:'*
atitude (one tenth of. a second):
##Elevation of Top of Ca31ng (cdp off) '
- Distance from Top of Casing (cap off) t£o ground J1J33
Owner’s Well Number (As shown 1n the application __ __
or Plans): | 0 =/Mu-3"
Benchmark: . NJGCS Monument No. 9235 .. ' <
Elevation' = :gg g9

AUTHENTICATION #' o

I déclare under penalty of law tHatwI have personally examined and
am familiar with the information: submlttedwln this document and all
 attachments and that, based on my 1nqu1ry of those individuals
1mmed1ately responSLble for obtaining the,Jdinformation, I believe
the submitted informatidn is true, accurate and complete. I am
aware that there are significant penalties for submlttlng false
information 1nc1ud1ng the pOSSlblllty of fine and imprisonment.

W ﬁd*e'w//ﬂ

ssl nal Land Surveyor’@ Slgnat:ure

FtaknidkanKbcen.ha - : w

Professional Land Surveyor’'s Name . . o . SEAL

N.J. Lic. # 34008 TR
Profe551onal Land-Surveyor s Llcense #

1L

The Department‘reserves the right in cases of violation of permit
specified ground water limjts or Ground Water Quality, Standards
(NJAC 7:9-6.1 et seg.) to require -that-wells be' resurveyed to an
accuracy of one-hundredth of a second lat;;ude and lorngitude. This

shall not be con31dered to require a major modlflcatlon of the
NJPDES permlt

- R h\ ,




~

Monitoring Well Construction Sheet

Project: Fort Monmouth Owner: U.S. Army
Location: Building 167 Permit Number:
Well Number: MW-4 Total Depth: 12'
Casing Elev.: Water Level Initial: approx. 4'
Screen Diam.: 4 inches Length: 10' SlotSize:  0.010"
Casing Diam.: 4 inches Length: | 2 Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: 2 inch Split Spoon
Diriller: Lutz Log By: Brian Finnegan Date: 07/24/2000
Depth Component Depth Well Well
Below Ground Surface Const. Components

+3

+2 ground surface

+1

0 % ;’;}f«;ﬂ ‘%W/ s approximately 0.5-2' 4" diameter schedule 40 PVC

1 top of grout 2 soild riser pipe

2 [topogplug 10" %

z top of gravel pack 1.5' :

5, f screen 2"

6. '

7

8

9 total depth of well

1 12 ]

total depth of
boring 12"
12" diameter bore hole
/— native material
_

“An Equal Opportunity Employer”




LUTZ ENVIRONMENTAL co.,” INC

. 2020 CLINTON STREEF LINDEN, NEW JERSEY 07036 (908)862—8888

/ . L

BORING LOG: i | | |
WELL NO.__BO0-MW-= 4 COMINATE wo. T2~ (23— b . perut No_ 2P — 4/%‘?,'0"() :

DATE ORILLED,_ 1—-Z‘¥— COUNTY (ot USE M/)AJ‘/?W/L ' _
Locamion __[2¢ t LY bids Go) (66 i A [T y T 59 7%

© OWNER : - ADDRESS : 2
ORILUNG METHOD Aus eI . SAMPUNG METHOD S2daN, 0 £y il
HLE DIA (o’ \ _ TOTAL DEPTH [Z!
™PE mwm/@c PLISH 10N 'smr —_ oA % _LeNeTH _z'
SCREEN: : ' ! ) ‘.

e _ [MONOFEN FLsH MIMT o - 000 on_ ' evem 2. O
GRAVEL PACK SIZE #L WELL GAVEL.  CaASING SEAL CEAERT -
STATIC WATER LEVEL __YPLsX . ~ b’ GEQLOGIC FORMATION (IO VS GLID /47’22)
GZLOW | SAMPLE §.  BLOWS PER €67 WeELL . DWHQHON QF
SURFACE NUHBE@; b - DESICN. 4 sousﬁ&awms ’
- O‘L 12!
5/;)' A= oy “9 gmxw /4/44-7 a«»«,e«, :u._rg
5 &1 5 o HmD SHuds
15t
o—% 91t
——Fi[F]
I S 1
4]
7 " is
: W q ! *
21" e b
: el -
C g1 i
4 RN
T r
D .
S v g&%]
D
iz
£3-
| E3
;
.1 k-
(1 7
e I
. o :)
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-h;" }\_A < o 4.0 1 7)) N7 O




— 4

* NJPDES Permit No: NJ

Owner‘s Well Number (As shown in the appllcatlon

- RN

THIS FORM,MUST BE,COMPLETED'BY THE PERMITTEE OR HIS OR HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION ' " ‘f . L - R

Name of Permittee ' UNITED STATES ARMY |

Name of Fac:Ll:Lty FORT MONMOUTH -

Location: ‘ E‘atontown Borough, Monmouth comtyj\U

[
1

) 0
. - 1
. ‘ . . ok i

LAND SURVEYOR’S CERTIFICATION
Well Permit Number (As ass:.gned by NJDE:PE'S Water

Allocation Section, 609-292-2957)i™ - , AP =~ 43R0
This number must be permanently affixed to the '

well casging. S

Longltud (one tenth of B second) S Wegt o 7‘;‘7 a2/ 5‘4‘.0 "

Latitude, {one tenth of a second): North ° ! X
7 4

Distance from Top of Casing . (cap off) to ground .20

Elevati&hi of Top of Cas:Lng (cap off)
B M-

or Plans): ;
Benchmatk: NJGCS Monumént No. 9235:‘
o Blevation = 56..69 '

AUTHENTICATION" oo

I declare under penalty of 1aw t’f{at I have personally examlned and
am familiar with the informatjon submitted in this document and all

- attachments and that, based on my inquiry of those individuals

immediately responsible: for obtaining the information, I believe
the submitted information is true, accurate and complete. I am
aware that there are significant penalties for submlttlng false
1nformatlon including, the possibility of fine and imprisonment.

i

4 2.1, /7
yor S ﬁr ¥gnature

w L, (K

Frederick w. Kocen Jr. &

Professional Land Surveyor’s Name SEAL

N.J. Lic. # 34008 o

: Profess:.onal Land -Surveyor s L:Lcense #

. X

The Departmenttreserves t:he right in cases of violation of permit
specified ground water limits or Ground Water Quality, Standards
(NJAC 7:9-6.1 et seq.) to require that wells be' resurveyed to an
accuracy of one-hundredth of a second latitude and leorgitude. This

shall not be considered to require a major mod:LfJ.cat:Lon of the
NJPDES permit.. . - S -

[

b
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Monitoring Well Construction Sheet

Project: Fort Monmouth Owner: - U.S. Army
Location: Building 167 Permit Number:
Well Number: MW-5 . Total Depth: 122
Casing Eley.: Water Level Initial: approx. 4'
Screen Diam.: 4 inches Length: 10' Slot Size: 0.010"
Casing Diam.: 4 inches Length: 2 Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: 2 inch Split Spoon
Driller: Lutz Log By: Brian Finnegan Date: 07/24/2000
Depth Component Depth Well Well
Below Ground Surface Const. Components

+3

+2 ground surface

+

0 % 7 tu ‘E‘m‘:{ﬂm > approximately 0.5-2' 4" diameter schedule 40 PVC

1  |top of grout 3 soild riser pipe

2 | top of plug 0.75' =

: top of gravel pack 1.5' E:

5 top of screen 2 Eg p .

6 _=- approximately 1.5-12' #2 ' )

7 — '

8 =

9 EE 212" 4" diameter, 0.010" slot, schedule 40 screen

19 |total depth of we]l E .

11 2 —]

12 | total depth of > s _

13 boring 12" s native material

14 ' / ‘

15 12" diameter bore hole

16 ;

17

18 -

19 /

20 %

21

“An Equal Opportunity Employer”




‘LUTZ ENVIRONMENTAL CO., INC.

2020 CLINTON STREET - LINDEN, NEW JERSEY 07036 - (908)862--8888

Sy

BORNG LOG: ) o |
vEL Mo Do 5 CotownaTe vo. = (3= beF perum no_XP = #3202,
DATE DRILLED, _ T=2f—2000 COUNTY Lo/t Use M ANITTL -
Lomnou_q%ﬁ?(_ﬁwﬂwﬁ% Qos (o fretsme A . Mooroth Jor o)
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OLE DlA 00 oY SAMPUNG METHOD 3200 [/ Covr /205 v E
g»s'_'ﬁ(c: _ — — TOTAL DEPTH [Z?
TYPE ..Momﬂz/% P’LQJHM(/J;VT‘ SOT_—__ o L' LenaTH . Z.’
PE . MONOFLEN  PLoH MIMT st om0 on_F' tenem oo L9
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" NJPDES Permit No: NJ

THIS FORM MUST BE COMPLETED BY THE PERMJTTEE OR_HIS OR HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIEIQATIO " § R :

Name of Permittée: ' UNITED STATES ARMY .. |

Name of Fac111ty L __FORT MONMOUTH . <
Locatlon' o ' Eatontown Borough Monmouth county,T*U )

- i Lol —tt

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As ass1gned by NJDEPE’s Water
Allocation Section, 609-292-2957): <>29 4—130&
This number must be permanently affixed to the
well casing. - : ,
Longitude (one tent of a second) : West
Latitude- (one tenth &f a second): .. North’
Elevation of Top of*Cafing (cap off) , '
Distance from Top of Casing (cap off) o ground
Owner’s Well Number (As . shown in the appllcatlon ___
or Plans): 3
Benchmark: NJGCS Monument No. 9235
Elevat::LOn : 56.69

AUTHENTICATION‘L' e . e 3

i

I deéclare under penalty of law tﬂat I have personally examlned and
am familiar w1th the 1nfq;matlon submitted in this document and all

- attachments and that, based on my inquiry of those individuals

immediately respon31ble_for obtaining the information, I believe
the submitted information is true, accurate and complete. I am
aware that there are significant penalties for submitting false
information including the possibility of fine and imprisonment.

IhederidkwL Rocen Jr. - o

Profe831onal Land Surveyor s Name | | SEAL

t

N.J. Lic. # 34008 P
Profe331onal Land .Surveyor’s License #

The Department :reserves the right #n cases of violation of permit
specified ground water limits or Ground, .Water Quality, Standards

(NJAC 7:9-6.1 et sedq.) to require that wells be resurveyed to an .

accuracy of one-hundredth of a second latitude and longitude.. This
shall not be considered to require a major modlflcatlon of the
NJPDES permit. . a ' e




c:\mp1\geo\166mw1.ge3

3-5-1996

US. ARMY
FORT MONMOUTII
SELFM PW KV

LOG OF BORING 166-MW1

(Page 1 of 1)

Mainpost Well Logs Project Name : BLDG. 166 Completion Date : 08/03/94
NJDEP CASE # : 94-6-16-1545-09 NORTHING : N 541238.652
Logged By : TYREE INC. EASTING :E 2177852.302
start date : 08/03/94 Driller : M. BECK
Q
Depth I é’ E -
in 29-31777 DESCRIPTION pilale|g * Well Construction
Feet ELEV: 6.96 =|l@| §|3a| Ree Information
1 0. G| >D| »w |m| overy
0 -
Asphalt subbase WELL CONSTRUCTION
14 Date Compl. : 10/05/94
Hole Diameter : 8 in
i Drill. Method : HSA
Black fine sand with asphalt Company Rep. : M. BECK
WELL CASING
e Material : PVC
2 et _ Diameter : 4in.
Medium brown siits and fine sand it ; Joints ¢ threaded
»- w pebbles {H  WELL SCREEN
e || SM  Material : PVC
I} Diameter t4in.

E - - - ks Joints : threaded
Medium brown, fine/medium sand wet at 3ft [:::; Opening : 20 slot
with black fines i sP SAND PACK  : #2 MORIE SAND

4 N ANNULUS SEAL : Bentonite/Portlarld
- }:Greenish grey soft clay with light brown, [/ : TREMMIE
{fine sand + silts i / WELL SCREEN
‘ é Materia : PVC

_ 2 10 100 lameter Z tn.
Dark brown silts with light brown 7 _ Cap :
soft clay, moist at approx. 6’ / CL

4 4 | NOTES

6 - - 4 .
Brown soft clay with black fines; 7 \é\llellhﬂ is m‘l 66 MW1
v ushmou
wet at approx. 11 % Water depth 3.5
é o
107 %
121 Z
%

14
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FIELD LOG OF BORING

SHEET _J__ OF B

LOCATION OF BORING: \ PROJECT: AT, Arw BORING NO: ||
3{4 Mmm,&‘ T-OTALDEPTH-V’U‘F
N ‘ " h}mj ] JOB NO: B LOGGED BY: ‘{— F!ZQ
Z Al PROJLMGR: (apyi4-) |EDIEDBY:
%\(" 4 |DRILLING CONTRACTOR: Jred ’
SR ~L oALric TYPE: {3 "o !
e DRILLERS NAME: M, [ 5{“
p [SAMPLING METHODS: @S
USRS S— \; HAMMER WT.. |2, n,a s, |DROP:
T @ i Qx- |STARTED, TIME: {120  |DATE:
- " - COMPLETED, TIME: | ‘28 |DATE:
o l BORING DEPTH (fi): o’
g CASING DEPTH (ft): -
%] r1e
8|z Z WATER DEPTH (ft): 3]
& |2 S TIME:
Iy w z | > = . -~ - - _' )
THHHEEHE BRI R UGEILL]
TR § L% iy = O | Z| 2 |sackFILED, TIME: 1125 DATES. [ | I?YBY"}”},C
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FIELD LOG OF BORING (CONTINUED)

SHEET T”( OF ‘:e

DEPTH

TYPE

BLOWS

DRIVEN

REC'\'_/'D

COND.

D. RATE

ODOR
GR.WELL

DEPTH

‘GRAPHIC
LOG

PROJECT:

NO:

BORING NO: M
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HQHIIQEIB.GHI. CERTIPICATION-PORN R-IOCAT - ]Q’EKIIEIQAIIQI}.

Hame of Parmittea: U.S. ARMY
Nawe of Pacility: FoRT Mon W\ou‘(\-\-

Locationt mmmouw{ CouMly |
HIPDES-Humber: J{-(,~|;—5YS — 7

Prear
JAND BURVEYOQR'E SERTIVICATION |

Hall Pernit jumber: 6[ ]__ , ."‘
Thie number must bo parmanently affixed to
the woll caping.

Longitude (to nesrest seoond): west 400!’ 44.69
latituda (to mearect moetond): porth Ho°19' 02.08"
Elevation of Top of Inner Casing (oap off)

(ona-hundredth of a foot): : .90
Flavation of ground level (1/100th ft) 4q
Bourca of alevation datum (benchmark, nall, - 7414

etc.) and year. (If &n altarnate datun has Bource: MonN. FM-L

besn approved by the Dapartmant, idantity . _

here, aosume datum:6£.100', and give 927, T | 1983

approxiautad act luvation.) 3
Eleav.1

Ovnars Wall Number (M ghovn on
application ox planl). ' '\?>(._D(:a lolo Mg+t

Elovations are to ba determined by doubla run three wire 1leveling
methodse uming balanced aights, commencing from & vell marked and
described point. This boginning point shall either be darivell from
Federal or S8tate benchmarks if nhot more than 1000 feot from the site
or from an altarnate datum approved by the Dapartmant, Y} grances
should waet third order standards, which are 0.05 ft % (mild) For
sections lass than 0.1 mile, let miles = 0.1,

AUTHENTICATION

I certify under penalty of law that I have personslly examined and am
faniliar with the information submitted in this. document and all
attachments and that, based on my inquiry of those individuals
{mnediately responsible for obtaining the information, I believe the
subnitted information is true, accurate and complete. I am awvare that
there are significant penalties for submitting false information
including the possibility of fine and imprisonment.

L f.ﬁ% s{mjﬁgyga's JIENATURE

______._\/_\./_L{\_‘I’NL: W. BuRGETT ) GEAL
PROFESSIONAL LAND SURVEYOR'S KAME
(Pleasa print or type)

31LSY
PROFESSION)\L LAND SURVEYOR S LICENSE ¢




" NJPDES Permit No: NJ

. .Longitude (one tenth of a

THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS OR HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION } ' »

Name of Permltﬁée ' UNITED STATES ARMY

Name of Facility: FORT MONMOUTH . o
Location: ~_Eatontown Borough, Mormouth county » NI

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEPE’'s Water

Allocation Section, 609-292-2957): . 29.3/773
This number must be permanently affixed to the !

well casing. ’ :

West
North

Latitude (one tenth of a seg
Elevation of Top of Cabing” (cap off)
Distance from Top of Casing (cap off) to ground

Owner'’s Well Number (As shown in the application
or Plans):

Benchmark:  NJGCS Monﬁﬁent No. 9235
Elevation' = 56.69

AUTHENTICATION?® b

I déclare under penalty of law tHat I have personally examlned and

am familiar with the information submitted in this document and all

attachments and that, based on my inquiry of those individuals
immediately responsible for obtaining rhe iInformation, I believe
the submitted information is true, accurate and complete. I am
aware that there are significant penalties for submitting false
information including the possibility of fine and imprisonment.

o, /(m/),

essional Land . Survey r’s Signature

Frederick w. Kocen Jr. .

Professional Land Surveyor’s Name SEAL

N.J. Lic. # 34008 L

Professional Land Surveyor’s License # - N

The Department reserves the right in cases of violation of permic
specified ground water ‘limjts or Ground Water Quality, K Standards
(NJAC 7:9-6.1 et _seq.) to require that wells be' resurveyed to an
accuracy of one-hundredth of a second latitude and longitude. This

shall not be considered to require a major modlflcatlon of the
NJPDES permit. . '




ANoeN °BNe Site 80/166 — Remedial Investigation Report
‘W/' s."wa Fort Monmouth, New Jersey

Appendix D

Site Investigation Report — Main Post and Charles Wood Areas, Fort Monmouth, New
Jersey, Roy F. Weston, Inc., December 1995



ANoeN °BNe Site 80/166 — Remedial Investigation Report
‘W/' s."wa Fort Monmouth, New Jersey

Appendix E

Current Conditions Site Photographs



SITE 80/166 — MAIN POST
FORT MONMOUTH, NEW JERSEY
JUNE 20, 2001

BACKGROUND: BUILDING 166
FOREGROUND: MONITORING WELL 80-MW2

BACKGROUND: BUILDING 173
FOREGROUND: MONITORING WELL 80-MW1



ANoeN °BNe Site 80/166 — Remedial Investigation Report
‘W/' s."wa Fort Monmouth, New Jersey

Appendix F

Laboratory Data Sheets for Monitoring Well Samples



ANoeN °BNe Site 80/166 — Remedial Investigation Report
‘W/' s."wa Fort Monmouth, New Jersey

Appendix G

Laboratory Data Sheets for Geoprobe® Soil and Groundwater Samples



ANoeN °BNe Site 80/166 — Remedial Investigation Report
‘W/' s."wa Fort Monmouth, New Jersey

Appendix H

Slug Test Analyses and Raw Data



ANoeN °BNe Site 80/166 — Remedial Investigation Report
‘W/' s."wa Fort Monmouth, New Jersey

Appendix |

Sensitive Receptor Survey



ANoeN °BNe Site 80/166 — Remedial Investigation Report
‘W/' s."wa Fort Monmouth, New Jersey

Appendix J

Well Survey and Well Search Summary



ATTACHMENT D
2015 Concentrations in Groundwater
Compared To NJDEP GWQS at FTMM-56

Comparison of Recent FTMM-56 Groundwater Sampling Results (2011-2015) with NJDEP
Standards



Attachment D

Comparison of Recent FTMM-56 Groundwater Sampling
Results (2011 - 2015) with NJDEP Standards

Fort Monmouth, New Jersey

Well ID NJ Ground 166MWO01 80MWO01 80MW02
Sample 1D Unit Water FTMM56-GW-166MWO01-7 FTMM56-GW-166MWO01-8 FTMM-56-GW-166MWO01 FTMM56-GW-80MWO01-7 FTMM56-GW-80MWO01-8 FTMM-56-GW-80MWO01 FTMM56-GW-80MWO02-7 FTMM56-GW-80MW02-8 FTMM-56-GW-80MW02

Sample Date Quality 3/18/2011 8/12/2011 8/16/2013 3/18/2011 8/12/2011 8/16/2013 3/18/2011 8/12/2011 8/16/2013

Sample Type Standards ;) SA SA SA SA SA SA SA SA SA
Pesticides
4,4'-DDD pg/L 0.1 0.02 U 0.01 U NA 0.022 0.074 NA 0.02 U 0.01 U NA
4,4'-DDE pg/L 0.1 0.02 U 0.01 U NA 0.02 U 0.01 U NA 0.02 U 0.01 U NA
4,4-DDT pg/L 0.1 0.02 U 0.01 U NA 0.02 U 0.01 U NA 0.02 U 0.026 NA
Aldrin pg/L 0.04 NA NA NA NA NA NA NA NA NA
Alpha-BHC pg/L 0.02 NA NA NA NA NA NA NA NA NA
Alpha-Chlordane Hg/L 0.5 0.02 U 0.042 NA 0.02 U 0.01 U NA 0.44 1.2 NA
Beta-BHC pg/L 0.04 NA NA NA NA NA NA NA NA NA
Chlordane Hg/L 0.5 0.5 U 0.01 U NA 05U 0.01 U NA 7.87 0.01 U NA
Delta-BHC pg/L 100 NA NA NA NA NA NA NA NA NA
Dieldrin pg/L 0.03 NA NA NA NA NA NA NA NA NA
Endosulfan | pg/L 40 0.02 U 0.01 U NA 0.02 U 0.01 U NA 0.02 U 0.01 U NA
Endosulfan 11 pg/L 40 NA NA NA NA NA NA NA NA NA
Endosulfan sulfate pg/L 40 NA NA NA NA NA NA NA NA NA
Endrin pg/L 2 NA NA NA NA NA NA NA NA NA
Endrin aldehyde pg/L 100 NA NA NA NA NA NA NA NA NA
Endrin ketone pg/L 100 NA NA NA NA NA NA NA NA NA
Gamma-BHC/Lindane po/L 0.03 NA NA NA NA NA NA NA NA NA
Gamma-Chlordane Hg/L 0.5 0.02 U 0.01 U NA 0.02 U 0.01 U NA 0.45 1 NA
Heptachlor pg/L 0.05 0.02 U 0.01 U NA 0.02 U 0.01 U NA 0.02 U 0.01 U NA
Heptachlor epoxide Hg/L 0.2 NA NA NA NA NA NA NA NA NA
Methoxychlor Hg/L 40 0.02 U 0.02 U NA 0.02 U 0.02 U NA 0.02 U 0.02 U NA
Toxaphene pg/L 2 NA NA NA NA NA NA NA NA NA
Metals
Aluminum Hg/L 200 0 U-ND 965 NA 264 247 NA 613 1,250 NA
Antimony Hg/L 6 6 U 6 U NA 6 U 6 U NA 6 U 6 U NA
Arsenic Hg/L 3 3U 3U NA 3U 43.2 NA 3U 3U NA
Barium ug/L 6,000 200 U 200 U NA 200 U 200 U NA 200 U 200 U NA
Beryllium Hg/L 1 1U 1U NA 1U 1U NA 1.5 2.2 NA
Cadmium g/l 4 3U 3U NA 8.1 3U NA 3U 3U NA
Calcium Hg/L 95,800 50,200 NA 30,400 91,600 NA 44,500 39,400 NA
Chromium Hg/L 70 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA
Cobalt pg/L 100 0 U-ND 0 U-ND NA 0 U-ND 0 U-ND NA 0 U-ND 0 U-ND NA
Copper Hg/L 1,300 10 U 24.2 NA 59.6 10 U NA 10 U 10 U NA
Iron ug/L 300 3,240 7,950 NA 545 79,800 NA 437 3,270 NA
Lead g/l 5 3U 6.4 2U 3U 3U 2U 3U 3U 2U
Magnesium pg/L 18,200 8,200 NA 0 U-ND 18,400 NA 11,700 11,700 NA
Manganese Hg/L 50 451 242 NA 107 829 NA 784 878 NA
Mercury pg/L 2 02U 0.2 U NA 0.2 U 0.2 U NA 0.2 U 0.2 U NA
Nickel pg/L 100 10 U 10 U NA 37.2 10 U NA 10.9 13 NA
Potassium pg/L 0 U-ND 0 U-ND NA 0 U-ND 0 U-ND NA 0 U-ND 0 U-ND NA
Selenium pg/L 40 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA
Silver ug/L 40 0 U-ND 0 U-ND NA 0 U-ND 0 U-ND NA 0 U-ND 0 U-ND NA
Sodium pg/L 50,000 570,000 186,000 NA 20,100 570,000 NA 503,000 340,000 NA
Thallium ug/L 2 2 U 2 U NA 2 U 2 U NA 2 U 2 U NA
Vanadium ug/L 0 U-ND 0 U-ND NA 0 U-ND 0 U-ND NA 0 U-ND 0 U-ND NA
Zinc pg/L 2,000 207 127 NA 720 62.8 NA 41.8 67.9 NA
Notes:

(1) New Jersey Department of Environmental Protection Ground Water

Quality Standards, Specific Ground Water Quality Criteria - Class 1A
and Practical Quantitation Levels.
(http://www.state.nj.us/dep/wms/bwqsa/Appendix_Table_1.htm)

B = Compound detected in the sample at a concentration less than or
equal to 5 times (10 times for common lab contaminants) the blank

concentration.

DU = Duplicate sample.

Dup = Duplicate sample collected.
J - Estimated concentration exceeds the method detection limit (MDL)
and is less than the reporting limit (RL).

NA - Not analyzed.
ND - Not detected.

SA = Primary sample.

U = Non-detect, i.e. not detected at or above this value.

U-ND = Analyte not detected in sample, but no detection or reporting

limit provided.

Hg/L = micrograms per liter.
Detections are bolded.

Shaded cells = Concentration exceeds NJDEP GWQS.




Attachment D

Comparison of Recent FTMM-56 Groundwater Sampling
Results (2011 - 2015) with NJDEP Standards

Fort Monmouth, New Jersey

Well ID NJ Ground 80MW02 80MWO03 80MW04
Sample 1D Unit Water FTMM-56-GW-80MW02-7.5_4Q2015 FTMM-56-GW-80MW102-7.5_4Q2015 FTMM56-GW-80MWO03-7 FTMM56-GW-80MWO03-7-Dup FTMM56-GW-80MW03-8 FTMM56-GW-80MW03-8-Dup FTMM-56-GW-80MW03 FTMM56-GW-80MW04-7 FTMM56-GW-80MW04-8

Sample Date Quality 11/20/2015 11/20/2015 3/17/2011 3/17/2011 8/12/2011 8/12/2011 8/16/2013 3/18/2011 8/12/2011

Sample Type Standards ;) SA DU SA DU SA DU SA SA SA
Pesticides
4,4-DDD pg/L 0.1 0.025 U 0.025 U 0.02 U 0.02 U 001U 0.01 U NA 0.02 U 001U
4,4-DDE pg/L 0.1 0.025 U 0.025 U 0.02 U 0.02 U 001U 0.01 U NA 0.02 U 001U
4,4-DDT pg/L 0.1 0.027 U 0.027 U 0.02 U 0.02 U 001U 0.01 U NA 0.02 U 001U
Aldrin Hg/L 0.04 0.025 U 0.025 U NA NA NA NA NA NA NA
Alpha-BHC Hg/L 0.02 0.025 U 0.025 U NA NA NA NA NA NA NA
Alpha-Chlordane Hg/L 0.5 0.28 J 0.28 J 0.02 U 0.02 U 0.01 U 0.01 U NA 0.02 U 0.01 U
Beta-BHC Hg/L 0.04 0.028 U 0.028 U NA NA NA NA NA NA NA
Chlordane Hg/L 0.5 NA NA 0.5 U 05U 0.01 U 0.01 U NA 0.5 U 0.01 U
Delta-BHC Hg/L 100 0.048 U 0.048 U NA NA NA NA NA NA NA
Dieldrin Hg/L 0.03 0.025 U 0.025 U NA NA NA NA NA NA NA
Endosulfan | pg/L 40 0.025 U 0.025 U 0.02 U 0.02 U 0.01 U 0.01 U NA 0.02 U 001U
Endosulfan I pg/L 40 0.025 U 0.025 U NA NA NA NA NA NA NA
Endosulfan sulfate Hg/L 40 0.025 U 0.025 U NA NA NA NA NA NA NA
Endrin pg/L 2 0.025 U 0.025 U NA NA NA NA NA NA NA
Endrin aldehyde Hg/L 100 0.025 U 0.025 U NA NA NA NA NA NA NA
Endrin ketone Hg/L 100 0.025 U 0.025 U NA NA NA NA NA NA NA
Gamma-BHC/Lindane Hg/L 0.03 0.025 U 0.025 U NA NA NA NA NA NA NA
Gamma-Chlordane ug/L 05 0.29 0.29 0.02 U 0.02 U 0.01 U 0.01 U NA 0.02 U 0.01 U
Heptachlor yg/L 0.05 0.025 U 0.025 U 0.02 U 0.02 U 0.01 U 0.01 U NA 0.02 U 0.01 U
Heptachlor epoxide Hg/L 0.2 0.055 0.055 NA NA NA NA NA NA NA
Methoxychlor ug/L 40 0.025 U 0.025 U 0.02 U 0.02 U 0.02 U 0.02 U NA 0.02 U 0.02 U
Toxaphene pg/L 2 05U 05U NA NA NA NA NA NA NA
Metals
Aluminum ug/L 200 NA NA 1,750 2,400 10,700 10,900 NA 0 U-ND 28,900
Antimony pg/L 6 NA NA 6 U 6U 6U 6 U NA 6 U 6U
Arsenic pg/L 3 NA NA 8.4 8.2 24.3 24.6 NA 3u 20
Barium ug/L 6,000 NA NA 200 U 200 U 200 U 200 U NA 200 U 200 U
Beryllium pg/L NA NA 1U 1U 1U 1U NA 1U 2.3
Cadmium pg/L 4 NA NA 3U 3U 3U 3U NA 3U 3U
Calcium ug/L NA NA 30,700 31,700 37,400 37,100 NA 42,600 40,900
Chromium ug/L 70 NA NA 10U 10U 76.5 79.8 NA 10U 60.9
Cobalt Hg/L 100 NA NA 0 U-ND 0 U-ND 0 U-ND 0 U-ND NA 0 U-ND 0 U-ND
Copper ug/L 1,300 NA NA 53.3 51 49.9 52.8 NA 10 U 29.9
Iron ug/L 300 NA NA 3,790 4,130 33,500 34,400 NA 123 31,600
Lead ug/L 5 NA NA 7.8 6.9 20.5 21.2 177 3u 22.8
Magnesium Hg/L NA NA 5,650 5,880 8,950 8,920 NA 10,200 12,100
Manganese ug/L 50 NA NA 0 U-ND 0 U-ND 743 77.6 NA 0 U-ND 137
Mercury g/l 2 NA NA 02U 02U 0.2 U 02U NA 02U 0.2 U
Nickel pg/L 100 NA NA 10 U 10 U 10U 10.8 NA 10 38.5
Potassium pg/L NA NA 0 U-ND 0 U-ND 11,300 11,300 NA 0 U-ND 10,300
Selenium pg/L 40 NA NA 10 U 10 U 10 U 10 U NA 10 U 10 U
Silver pg/L 40 NA NA 0 U-ND 0 U-ND 0 U-ND 0 U-ND NA 0 U-ND 0 U-ND
Sodium ug/L 50,000 NA NA 131,000 132,000 142,000 141,000 NA 111,000 95,100
Thallium pg/L 2 NA NA 2 U 2 U 2 U 2 U NA 2 U 2 U
Vanadium pg/L NA NA 0 U-ND 0 U-ND 0 U-ND 50.9 NA 0 U-ND 83.8
Zinc pg/L 2,000 NA NA 166 171 380 398 NA 80.2 210
Notes:

(1) New Jersey Department of Environmental Protection Ground Water

Quality Standards, Specific Ground Water Quality Criteria - Class 1A

and Practical Quantitation Levels.

(http://www.state.nj.us/dep/wms/bwqsa/Appendix_Table_1.htm)

B = Compound detected in the sample at a concentration less than or
equal to 5 times (10 times for common lab contaminants) the blank

concentration.
DU = Duplicate sample.
Dup = Duplicate sample collected.

J - Estimated concentration exceeds the method detection limit (MDL)

and is less than the reporting limit (RL).
NA - Not analyzed.

ND - Not detected.

SA = Primary sample.

U = Non-detect, i.e. not detected at or above this value.

U-ND = Analyte not detected in sample, but no detection or reporting

limit provided.
Hg/L = micrograms per liter.
Detections are bolded.

Shaded cells = Concentration exceeds NJDEP GWQS.




Attachment D
Comparison of Recent FTMM-56 Groundwater Sampling
Results (2011 - 2015) with NJDEP Standards
Fort Monmouth, New Jersey

Well ID NJ Ground 80MW04 80MWO05
Sample ID Unit Water FTMM-56-GW-80MW04 FTMM56-GW-80MW05-7 FTMM56-GW-80MW05-8 FTMM-56-GW-80MW05 FTMM-56-GW-80MW05-7.0_4Q2015

Sample Date Quality 8/16/2013 3/17/2011 8/12/2011 8/16/2013 11/20/2015

Sample Type Standards ;) SA SA SA SA SA
Pesticides
4,4'-DDD Hg/L 0.1 NA 0.02 U 0.01 U NA NA
4,4'-DDE Hg/L 0.1 NA 0.02 U 0.01 U NA NA
4,4-DDT Hg/L 0.1 NA 0.02 U 0.01 U NA NA
Aldrin ug/L 0.04 NA NA NA NA NA
Alpha-BHC Hg/L 0.02 NA NA NA NA NA
Alpha-Chlordane Hg/L 0.5 NA 0.02 U 0.01 U NA NA
Beta-BHC Hg/L 0.04 NA NA NA NA NA
Chlordane Hg/L 0.5 NA 05U 0.01 U NA NA
Delta-BHC ug/L 100 NA NA NA NA NA
Digldrin Hg/L 0.03 NA NA NA NA NA
Endosulfan | Hg/L 40 NA 0.02 U 0.01 U NA NA
Endosulfan 11 Hg/L 40 NA NA NA NA NA
Endosulfan sulfate Hg/L 40 NA NA NA NA NA
Endrin Hg/L 2 NA NA NA NA NA
Endrin aldehyde Hg/L 100 NA NA NA NA NA
Endrin ketone ug/L 100 NA NA NA NA NA
Gamma-BHC/Lindane pg/L 0.03 NA NA NA NA NA
Gamma-Chlordane Hg/L 05 NA 0.02 U 0.01 U NA NA
Heptachlor Hg/L 0.05 NA 0.02 U 0.01 U NA NA
Heptachlor epoxide Hg/L 0.2 NA NA NA NA NA
Methoxychlor Hg/L 40 NA 0.02 U 0.02 U NA NA
Toxaphene Hg/L 2 NA NA NA NA NA
Metals
Aluminum pg/L 200 NA 0 U-ND 67,300 NA NA
Antimony pg/L 6 NA 6 U 14.6 NA NA
Arsenic pg/L 3 NA 8.5 108 NA 3.7
Barium Hg/L 6,000 NA 200 U 400 U NA NA
Beryllium pg/L NA 1U 5] NA NA
Cadmium pg/L 4 NA 3U 134 NA 042 B
Calcium ug/L NA 201,000 110,000 NA NA
Chromium ug/L 70 NA 10U 454 NA NA
Cobalt Hg/L 100 NA 0 U-ND 0 U-ND NA NA
Copper Hg/L 1,300 NA 10 U 102 NA NA
Iron pg/L 300 NA 7,840 185,000 NA NA
Lead ug/L 5 2U 3U 122 241 2]
Magnesium ug/L NA 31,100 34,100 NA NA
Manganese ug/L 50 NA 489 324 NA NA
Mercury pg/L 2 NA 02U 04 U NA NA
Nickel pg/L 100 NA 10 U 61 NA NA
Potassium ug/L NA 217,700 40,900 NA NA
Selenium pg/L 40 NA 10 U 20 U NA NA
Silver pg/L 40 NA 0 U-ND 0 U-ND NA NA
Sodium ug/L 50,000 NA 1,170,000 976,000 NA NA
Thallium pg/L 2 NA 2 U 8 U NA NA
Vanadium pg/L NA 0 U-ND 326 NA NA
zinc pg/L 2,000 NA 28.2 3,010 NA NA
Notes:

(1) New Jersey Department of Environmental Protection Ground Water
Quality Standards, Specific Ground Water Quality Criteria - Class 1A
and Practical Quantitation Levels.
(http://www.state.nj.us/dep/wms/bwqsa/Appendix_Table_1.htm)

B = Compound detected in the sample at a concentration less than or
equal to 5 times (10 times for common lab contaminants) the blank
concentration.

DU = Duplicate sample.

Dup = Duplicate sample collected.

J - Estimated concentration exceeds the method detection limit (MDL)
and is less than the reporting limit (RL).

NA - Not analyzed.

ND - Not detected.

SA = Primary sample.

U = Non-detect, i.e. not detected at or above this value.

U-ND = Analyte not detected in sample, but no detection or reporting
limit provided.

Hg/L = micrograms per liter.

Detections are bolded.

Shaded cells = Concentration exceeds NJDEP GWQS.
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