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            29 December 2020 

 

Mr. Ashish Joshi 

New Jersey Department of Environmental Protection  

Office of Brownfield & Community Revitalization 

401 East State St 

Mail Code: 401-05K 

P.O. Box 420 

Trenton, NJ 08625 
 
Subject: Site Investigation Report for Area Upgradient of FTMM-05 

 Fort Monmouth, Monmouth County, New Jersey 

 PI G000000032  

Dear Mr. Joshi: 

The U.S. Army Fort Monmouth (FTMM) Team has completed this Site Investigation (SI) letter report 

to provide an overview of the results of recent 2019 and 2020 field investigations upgradient of  

FTMM-05 concerning monitor well M5MW16. 

Site Background 

The FTMM-05 landfill is in the north-central portion of the Main Post at the intersection of North Drive 

and Wilson Avenue. The site is bordered by Mill Creek, Lafetra Creek, and Parkers Creek to the west, 

Wilson Avenue to the east, North Drive to the south, and Landfill FTMM-08 to the north (Figure 1). 

FTMM-05 has also been referred to as Landfill 5 and Landfill M-5 in historical documents.  The 

upgradient area described in this SI is located immediately east of FTMM-05, across Wilson Avenue 

from the FTMM-05 landfill. 

FTMM-05 was used as a general purpose disposal area for domestic and industrial wastes. FTMM-05 

was in operation from approximately 1952 to 1959 (Parsons, 2015). Future land use for the upgradient 

area is designated as office/R&D according to the FTMM Reuse and Redevelopment Plan (EDAW, 

Inc., 2008). 

Historical investigations indicated that tetrachloroethene (PCE) was present in groundwater upgradient 

of FTMM-05 (Parsons, 2015).  These PCE occurrences were discovered in multiple Geoprobe borings 

that were placed across the FTMM-05 vicinity as part of delineation and characterization of the landfill.  

The Army subsequently performed remedial actions to reduce the concentrations of PCE in 

groundwater. Injections of Hydrogen Releasing Compound (HRC®) were performed in seven distinct 

areas in and around the FTMM-05 landfill where elevated concentrations of PCE were detected in 

shallow groundwater, including the upgradient area near monitor well M5MW16  (Figure 2).  The 

HRC® injections were performed over multiple 3- to 6-month time periods in 2000, 2002, 2003, 2004, 

and 2005 to facilitate the enhanced anaerobic degradation of PCE in groundwater. To further enhance 
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degradation of PCE in groundwater, RegenOx® injections were also conducted in four areas during two 

separate events in 2011; one of the RegenOx® injection areas was located near monitor well M5MW16. 

Previous sampling from 2013 to 2014 (Parsons, 2015) indicated low-level concentrations of PCE in 

well M5MW16 (0.3 to 1.7 micrograms per liter [µg/L]), with some results exceeding the New Jersey 

Department of Environmental Quality (NJDEP) Ground Water Quality Criteria (GWQC) of 1 µg/L.  In 

2019, well M5MW16 was re-sampled to determine if it could be abandoned; however, the results 

indicated a low level exceedance of the GWQC for PCE (as described below).  The exceedance was 

potentially a residual artifact in the well screen or sand pack and therefore not representative of site 

groundwater.  M5MW16 was subsequently abandoned and replaced with two wells in February 2020:  

one at the former M5MW16 location and a second delineation well approximately 100 feet 

downgradient of M5MW16.  Additional groundwater sampling was conducted in March and May 2020 

at replacement well M5MW16R and delineation well M5MW26, as described in the Army’s email to 

NJDEP (Department of the Army, 2020).  This additional field work was subsequently approved by 

NJDEP (2020). 

SI FIELD ACTIVITIES AND RESULTS 

Three permanent monitoring wells were sampled, and groundwater samples were analyzed for volatile 

organic compounds (VOCs) in 2019 and 2020.  Recent groundwater analytical results for the following 

are presented on Table 1 and Figure 3:  

• Permanent well M5MW16 was sampled November 2019 (and subsequently abandoned), 

• Permanent well M5MW16R was sampled March and May 2020, and  

• Permanent well M5MW26 was sampled March and May 2020. 

Concentrations of the following constituents exceeded the current NJDEP GWQC in at least one 

groundwater sample analyzed for VOCs (see Figure 3 and Table 1):   

• The PCE concentration at M5MW16 was 2.4 µg/L in November 2019, exceeding the NJDEP 

GWQC of 1 µg/L. 

• The PCE concentration at M5MW16R was 2.9 J µg/L in March 2020 and 38.8 µg/L in May 

2020, exceeding the NJDEP GWQC of 1 µg/L. 

• The trichloroethene (TCE) concentration at M5MW16R was 14.5 µg/L in May 2020, 

exceeding the NJDEP GWQC of 1 µg/L. 

• The vinyl chloride concentration at M5MW16R was 1.1 µg/L in May 2020, exceeding the 

NJDEP GWQC of 1 µg/L. 

There were no GWQC exceedances in downgradient well M5MW26, which indicates that the VOC 

exceedances at M5MW16 and M5MW16R are localized in lateral extent. 

NJDEP (2013) has published vapor intrusion screening levels for groundwater (31 µg/L for PCE, 2 

µg/L for TCE, and 1 µg/L for vinyl chloride).    Groundwater concentrations below these screening 

levels do not pose a vapor intrusion hazard according to the NJDEP.  These NJDEP vapor intrusion 

screening levels were exceeded at well M5MW16R but only in the May 2020 event.  Additional 

groundwater monitoring is warranted to determine if the M5MW16R results represent a persistent 

exceedance of the NJDEP vapor intrusion screening levels.  
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Historical quarterly and annual monitoring results for well M5MW16 were compiled ftom the 2015
Groundwater Sampling Report (Appendix B of Parsons, 2016) and are presented in Attachment C.
Detected results for well M5MW16 from 2008 to 2011 for PCE concentrations ranged ftom 0.86 to
6.93 1tglL, and from 0.41 to3.2 pg/L for TCE. Therefore, the May 2020 results for PCE (38.8 pgll)
and TCE (14.5 pg/L) at well M5MWI6R appear to be anomalous (unusually high) in compaxison to
historical trends. With the exception of the May 2020 results, the observed VOC concentrations at
wells M5MW16 and M5MW16R are consistent with an overall trend of low-level VOC exceedances
above the NJDEP GWQS in wells upgradient of the FTMM-05 landfill, as noted in Parsons (2015 and
2016).

The source of PCE and other VOCS in groundwater upgradient of FTMM-05 is unknown. A review of
Army historical property records indicates that the former buildings that occupied the vicinity of wells
M5MW I 6 and M5MW I 6R included baracks, mess halls and a general storehouse, which are not likely
sources of VOCs (in comparison with industrial or waste management areas). Therefore, there is no
conclusive evidence of a source of VOCs in groundwater from nearby or upgradient areas. The
relatively low concentrations encountered may suggest that a minor (although unknown) release of
VOCs occurred in the past.

SUMMARY AND RECOMMENDATIONS

A SI was performed that supplements the overall Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) Remedial Investigation (RI) for FTMM-05 (Parsons,
2015) to assess the groundwater upgradient of the FTMM-O5 landfill. PCE and associated degradation
products (TCE and VC) continue to exceed the GWQC in groundwater upgradient of FTMM-OS. The
findings are consistent with an overall trend of lowJevel VOC exceedances above the NJDEP GWQS
noted in both the RI (Parsons, 2015) and in groundwater monitoring reports (Parsons, 2016). The
source of PCE is unknown. Therefore, additional groundwater monitoring is warranted and should be
incorporated into the Classification Exception Area (CEA) planned for FTMM-05.

Please let me know if you have any questions or comments on this report. I can be reached at (732)
5 15-0874; william.r.colvin I 8.civ @mail.mil.

Sincerely,

l

UZ'4"*"e14:"-
William R. Colvin
FTMM Environmental Coordinator

cc: Ashish Joshi (e-mail and 2 hard copies)
William Colvin, BEC (e-mail)
Joseph Pearson, Calibre (e-mail)
James Moore, USACE (e-mail)
Jim Kelly, USACE (e-mail)
Joseph Fallon, FMERA (email)
Jodie Johnson. HGL (email)
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Attachments: 

Figure 1 – FTMM-05 Site Location 

Figure 2 – FTMM-05 Remedial Activity Injection Areas 

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

Table 1 - Ground Water Monitoring Well Sampling Results – Comparison to NJDEP Ground Water 

Quality Criteria  

Attachment A – Soil Boring Logs and Well Construction Details 

Attachment B – Field Notes 

Attachment C – Historical Results for Well M5MW16 
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Figures 

Figure 1 – FTMM-05 Site Location 
Figure 2 – FTMM-05 Remedial Activity Injection Areas 

Figure 3 - FTMM-05 Groundwater Sampling Locations, Results, and Exceedances 
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FTMM-05 GROUNDWATER SAMPLING
LOCATIONS, RESULTSM AND EXCEEDANCES

Tetrachloroethene 1 3

Trichloroethene 1 1

Vinyl chloride 1 1

Analyte
NJ Ground Water 

Quality Criteria

M5MW16

11/7/2019

Tetrachloroethene 2.4

Trichloroethene < 0.33

Vinyl chloride < 0.33

Analyte

3/13/2020 5/19/2020

Tetrachloroethene 2.9 J 38.8

Trichloroethene 0.52 J 14.5

Vinyl chloride < 0.33 UJ 1.1

Analyte
M5MW16R

3/13/2020 5/20/2020

Tetrachloroethene < 0.33 < 0.33

Trichloroethene < 0.33 < 0.33

Vinyl chloride < 0.33 < 0.33

Analyte
M5MW26



 

 

Tables 
Table 1 - Ground Water Monitoring Well Sampling Results – Comparison to NJDEP Ground Water 

Quality Criteria 
  



Loc ID

Sample ID

Sample Date
Filtered
Volatile Organic Compounds (µg/l)
Cis-1,2-Dichloroethene 70 1.9 0.46 J 5.9 < 0.33 0.4 J
Tetrachloroethene 1 2.4 2.9 J 38.8 < 0.33 < 0.33
Trichloroethene 1 < 0.33 0.52 J 14.5 < 0.33 < 0.33
Vinyl chloride 1 < 0.33 < 0.33 UJ 1.1 < 0.33 < 0.33

Footnote:

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

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

   http://www.state.nj.us/dep/wms/bwqsa/docs/njac79C.pdf

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

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

TABLE 1
 DETECTED GROUND WATER SAMPLING RESULTS - COMPARISON TO NJDEP GWQC

SITE FTMM-05 
FORT MONMOUTH, NEW JERSEY

Total

M5MW16R M5MW26

5/20/2020
Total

3/13/2020
TotalTotal Total

5/19/2020

NJ Ground 
Water Quality 

Criteria

M5MW16

11/7/2019 3/13/2020

M5MW16-GW 13.0 M5MW16R-GW-MW-
01-10

M5MW16R-GW-MW-01-
11.5

M5MW26-GW-MW-01-
11.5

M5MW26R-GW-MW-01-
12



 

 

Attachment A 
Soil Boring Logs and Well Construction Details 

 
  















 

 

Attachment B 
Field Notes 

 













 

 

 

 

 

 

Attachment C 

Historical Results for Well M5MW16 

 

 

 



Round No.

Date Collected

ANALYTE/Lab ID

Volatile Organic Compounds (µg/L)

Acetone 6000 NLE  -

Bromodichloromethane 1 80  -

2-Butanone 300 NLE  -

Carbon disulfide 700 NLE  -

Chloroform 70 80  -

1,3-Dichlorobenzene 600 NLE  -

1,1-Dichloroethene 1 7  -

cis-l,2-Dichloroethene 70 70  -

trans -1,2-Dichloroethene 100 100  -

Methylene chloride 3 5  -

Tetrachloroethene 1 5  -

Toluene 600 1000  -

Trichloroethene 1 5  -

Vinyl chloride 1 2  -

TICs* 500 NLE  -

Metals  (µg/L)

Aluminum 200 NLE 121000

Antimony 6 6 20.70

Arsenic 3 10 89.30

Barium 6000 2000 699.00

Beryllium 1 4 2.10

Cadmium 4 5 9.50

Calcium NLE NLE 45400.00

Chromium 70 100 191.00

Cobalt NLE NLE 18.30

Copper 1300 1300 65.60

Iron 300 NLE 431000

Lead 5 15 22.70

Magnesium NLE NLE 62700

Manganese 50 NLE 331

Mercury 2 2 0.26

Nickel 100 NLE 187

Potassium NLE NLE 137000

Selenium 40 50 29.60

Silver 40 NLE ND

Sodium 50000 NLE 21500

Thallium 2 2 5.50

Vanadium NLE NLE 108

Zinc 2000 NLE 233

Notes:

NA = Not analyzed

ND = Not detected

NLE = No limit established

ER = Estimated Result

b - Elevated sample detection limit due to difficult sample matrix

MCLs for bromodichlormethane and chloroform are for total trihalomethanes

NJDEP 

GWQS

USEPA 

MCL

Weston 1995 

Background 

(Main Post)

Table 3

Historical Groundwater Analytical Results

Site FTMM-05 Closed Solid Waste Landfill

Annual (Fourth Quarter) 2015 Groundwater Sampling Report

Fort Monmouth, New Jersey

Shaded cells = concentrations exceed the NJDEP GWQS

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

SVOCs. No individual compound can exceed 100 µg/L.

NJDEP = NJDEP Ground Water Quality Standards as per N.J.A.C. 7:9-6 (July 22, 2010)

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

(2012)

LF = Low-flow sampling method used to collect sample

< = Analyte does not exceed the detection limit shown

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

reporting limit (RL)

44 45 46 47 47 Dup LF48 LF49 LF50 LF51 LF52 LF53 LF54 LF55 38 39 40 41 42 43 44 45

11/10/2008 2/26/2009 6/12/2009 9/18/2009 9/18/2009 12/28/2009 3/31/2010 6/30/2010 9/26/2010 1/11/2011 2/23/2011 6/8/2011 8/13/2011 3/11/2008 6/3/2008 8/25/2008 11/10/2008 2/26/2009 6/12/2009 9/18/2009 12/28/2009

80404.08 90077.08 90235.08 90390.08 90390.03 90490.08 10115.1 10298.1 10411.1 1101907 1106510 1124308 1134006 80077.09 80185 80306.1 80404.1 90077.1 90235.09 90390.09 90490.09

ND ND ND ND ND ND ND ND ND <0.32 <0.32 <0.32 <7.6 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND <0.12 <0.12 <0.12 <0.23 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND <0.22 <0.22 <0.22 <2.9 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND <0.12 <0.12 <0.12 <0.18 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND <0.35 <0.35 <0.35 <0.21 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND <0.16 <0.16 <0.16 <0.29 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND <0.15 <0.15 <0.15 <0.28 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND <0.12 <0.12 <0.12 <0.22 8.48 3.23 13.2 4.23 14.93 5.14 1.87 2.52

ND ND ND ND ND ND ND ND ND <0.14 <0.14 <0.14 <0.31 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND <0.26 <0.26 <0.26 <0.2 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND <0.14 <0.14 <0.14 <0.32 6.93 4.42 5.92 4.43 1.75 J 2.99 1.95 4.9

ND ND ND ND ND ND ND ND ND <0.12 <0.12 <0.12 <0.15 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND <0.11 <0.11 <0.11 <0.21 0.74 J 0.75 J 1.99 J 1.36 J 1.58 J 0.5 J ND ND

ND ND ND ND ND ND ND ND ND <0.22 <0.22 <0.22 <0.27 ND ND 1.2 J ND 1.28 J ND ND ND

ND ND ND ND ND ND ND ND ND 0 0 0 0 ND ND ND ND ND ND ND ND

NA NA NA NA NA NA 21.2 ND ND <200 <200 <200 <200 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 10.4 6.04 ER 15.4 <6.0 <6.0 <6.0 <6.0 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA ND 1.24 ER ND <3.0 <3.0 <3.0 <3.0 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 26.9 25.6 30.7 <200 <200 <200 <200 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA ND ND ND <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA ND ND ND <3.0 <3.0 <3.0 <3.0 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 43800 49600 63300 45600 51000 59700 54300 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA ND ND ND <10 <10 <10 <10 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA ND ND ND <50 <50 <50 <50 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA ND 2.22 ER 1.02 ER <10 <10 <10 <10 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 1080 563 701 5010 1550 13900 11500 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA ND ND ND <3.0 <3.0 <3.0 <3.0 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 16000 16300 20600 20200 17800 18900 19800 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 16.5 14.7 17.4 73 27.6 112 79.3 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA ND ND ND NA <0.2 0.28 0.46 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA ND ND ND <10 <10 <10 <10 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 12900 12200 15700 13200 13200 12000 12700 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 60.8 NR ND <10 <10 <10 <10 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 2.04 ND ND <10 <10 <10 <10 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 8060 8900 11100 42400 10200 64600 89400 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA ND ND ND <2.0 <2.0 <2.0 <2.0 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA ND ND ND <50 <50 <50 <50 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 1.44 ER ND ND <20 <20 71.8 35.8 NA NA NA NA NA NA NA NA

M5MW14 M5MW16

Final 

Annual (Fourth Quarter) 2015 Groundwater Sampling Report Appendix B

Fort Monmouth, BRAC 05 Facility 

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

B-Tables-7 September 2016



Round No.

Date Collected

ANALYTE/Lab ID

Volatile Organic Compounds (µg/L)

Acetone 6000 NLE  -

Bromodichloromethane 1 80  -

2-Butanone 300 NLE  -

Carbon disulfide 700 NLE  -

Chloroform 70 80  -

1,3-Dichlorobenzene 600 NLE  -

1,1-Dichloroethene 1 7  -

cis-l,2-Dichloroethene 70 70  -

trans -1,2-Dichloroethene 100 100  -

Methylene chloride 3 5  -

Tetrachloroethene 1 5  -

Toluene 600 1000  -

Trichloroethene 1 5  -

Vinyl chloride 1 2  -

TICs* 500 NLE  -

Metals  (µg/L)

Aluminum 200 NLE 121000

Antimony 6 6 20.70

Arsenic 3 10 89.30

Barium 6000 2000 699.00

Beryllium 1 4 2.10

Cadmium 4 5 9.50

Calcium NLE NLE 45400.00

Chromium 70 100 191.00

Cobalt NLE NLE 18.30

Copper 1300 1300 65.60

Iron 300 NLE 431000

Lead 5 15 22.70

Magnesium NLE NLE 62700

Manganese 50 NLE 331

Mercury 2 2 0.26

Nickel 100 NLE 187

Potassium NLE NLE 137000

Selenium 40 50 29.60

Silver 40 NLE ND

Sodium 50000 NLE 21500

Thallium 2 2 5.50

Vanadium NLE NLE 108

Zinc 2000 NLE 233

Notes:

NA = Not analyzed

ND = Not detected

NLE = No limit established

ER = Estimated Result

b - Elevated sample detection limit due to difficult sample matrix

MCLs for bromodichlormethane and chloroform are for total trihalomethanes

NJDEP 

GWQS

USEPA 

MCL

Weston 1995 

Background 

(Main Post)

Table 3

Historical Groundwater Analytical Results

Site FTMM-05 Closed Solid Waste Landfill

Annual (Fourth Quarter) 2015 Groundwater Sampling Report

Fort Monmouth, New Jersey

Shaded cells = concentrations exceed the NJDEP GWQS

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

SVOCs. No individual compound can exceed 100 µg/L.

NJDEP = NJDEP Ground Water Quality Standards as per N.J.A.C. 7:9-6 (July 22, 2010)

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

(2012)

LF = Low-flow sampling method used to collect sample

< = Analyte does not exceed the detection limit shown

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

reporting limit (RL)

LF46 LF47 LF48 LF48 Dup LF49 LF49 Dup LF50 LF51 LF51 Dup LF52 LF52 Dup LF53 LF53 Dup LF54 LF54 Dup LF55 LF55 Dup LF56 LF56 Dup LF57 LF57 Dup

3/30/2010 6/30/2010 9/27/2010 9/27/2010 1/4/2011 1/4/2011 2/23/2011 4/12/2011 4/12/2011 4/15/2011 4/15/2011 4/22/2011 4/22/2011 4/29/2011 4/29/2011 6/6/2011 6/6/2011 7/5/2011 7/5/2011 7/29/2011 7/29/2011

10113 10298.1 10412.04 10412.03 1100704 1100703 1106505 1114204 1114203 1E+06 1E+06 1116505 1116503 1E+06 1E+06 1123704 1123703 1E+06 1E+06 1131505 1131503

ND ND ND ND <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <7.6 <7.6 15.3 15.8

ND ND ND ND <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.23 <0.23 <0.23 <0.23

ND ND ND ND <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <2.9 <2.9 <2.9 <2.9

ND ND ND ND <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.18 <0.18 0.4 J 0.42 J

ND ND ND ND <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.21 <0.21 2.9 2.9

ND ND ND ND <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.29 <0.29 <0.29 <0.29

ND ND ND ND <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.28 <0.28 <0.28 <0.28

10.26 10.27 1.71 1.84 4.64 4.37 33.47 8.45 9.11 4.13 3.57 16.63 15.21 8.57 8.94 5.17 4.97 2.1 2.1 22 23.2

ND ND ND ND <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.31 <0.31 <0.31 <0.31

ND ND ND ND <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 1.2 <0.2 <0.2 <0.2

1.36 1.56 3.39 3.86 3.72 3.6 <0.14 0.86 0.88 1.57 <0.14 1.12 0.94 0.88 1.06 0.96 0.88 1.8 1.8 3.2 3.2

ND ND ND ND <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.15 <0.15 <0.15 <0.15

1.84 1.13 0.73 0.81 0.45 J 0.41 J 0.97 0.88 0.94 0.44 J 0.42 J 1.54 1.36 0.89 1.02 0.38 J 0.35 J <0.21 <0.21 1.9 2.1

ND 1.15 ND ND <0.22 <0.22 1.65 0.34 J 0.36 J <0.22 <0.22 0.46 J 0.41 J 0.28 J 0.27 J 0.33 J 0.28 J <0.27 <0.27 1.9 2

ND ND ND ND 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

334 155 203 210 208 225 297 NA NA NA NA NA NA NA NA 398 788 NA NA NA NA

6.25 ER ND ND ND <6.0 <6.0 <6.0 NA NA NA NA NA NA NA NA <6.0 <6.0 NA NA NA NA

1.26 ER 4.51 ER 4.68 ER 4.52 ER <3.0 <3.0 <3.0 NA NA NA NA NA NA NA NA 6.8 6.5 NA NA NA NA

66.7 128 91.2 91.7 <200 <200 <200 NA NA NA NA NA NA NA NA <200 <200 NA NA NA NA

0.079 ER 0.124 ER 0.171 0.213 ER <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA <1.0 <1.0 NA NA NA NA

0.667 ER 0.785 ER ND ND <3.0 <3.0 <3.0 NA NA NA NA NA NA NA NA <3.0 <3.0 NA NA NA NA

11500 14600 8510 8610 <5000 <5000 7180 NA NA NA NA NA NA NA NA 6320 5660 NA NA NA NA

ND ND ND ND <10 <10 <10 <0.01 a <0.01 a NA NA NA NA NA NA <10 <10 <0.01 a <0.01 a NA NA

0.746 2.24 0.84 0.742 <50 <50 <50 NA NA NA NA NA NA NA NA <50 <50 NA NA NA NA

ND 3.15 ER 1.09 ER 1.05 ER <10 <10 <10 NA NA NA NA NA NA NA NA <10 <10 NA NA NA NA

12700 15500 5640 5400 563 586 8110 17500 15200 8210 8740 10500 12400 8390 7740 9280 10400 5440 7110 74300 160000 b

ND ND ND ND <3.0 <3.0 <3.0 NA NA NA NA NA NA NA NA <3.0 <3.0 NA NA NA NA

4400 6260 3670 3710 <5000 <5000 <5000 NA NA NA NA NA NA NA NA <5000 <5000 NA NA NA NA

57.4 87.8 65.2 65.4 35.4 35.8 33.3 106 107 132 134 34.9 33.1 73.6 70.6 45.3 43.2 27.3 27.9 79.8 108 b

0.12 ER ND ND ND NA NA <0.2 NA NA NA NA NA NA NA NA <0.2 <0.2 NA NA NA NA

2.27 ER 5.05 3.12 ER 3.07 ER <10 <10 <10 NA NA NA NA NA NA NA NA <10 <10 NA NA NA NA

5510 5410 4350 4290 <10000 <10000 <10000 NA NA NA NA NA NA NA NA <10000 <10000 NA NA NA NA

7.16 NR 1.56 ER ND <10 <10 <10 NA NA NA NA NA NA NA NA <10 <10 NA NA NA NA

ND 2.81 1.05 ER 0.606 <10 <10 <10 NA NA NA NA NA NA NA NA <10 <10 NA NA NA NA

50600 93500 109000 109000 52600 52900 37400 NA NA NA NA NA NA NA NA 106000 101000 NA NA NA NA

ND ND ND ND <2.0 <2.0 <2.0 NA NA NA NA NA NA NA NA <2.0 <2.0 NA NA NA NA

1.04 ER ND ND ND <50 <50 <50 NA NA NA NA NA NA NA NA <50 <50 NA NA NA NA

19.9 ER 46.7 43.5 44.1 50.9 61 50.8 NA NA NA NA NA NA NA NA 56.9 56.7 NA NA NA NA

M5MW16

Final 

Annual (Fourth Quarter) 2015 Groundwater Sampling Report Appendix B

Fort Monmouth, BRAC 05 Facility 

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

B-Tables-8 September 2016



Round No.

Date Collected

ANALYTE/Lab ID

Volatile Organic Compounds (µg/L)

Acetone 6000 NLE  -

Bromodichloromethane 1 80  -

2-Butanone 300 NLE  -

Carbon disulfide 700 NLE  -

Chloroform 70 80  -

1,3-Dichlorobenzene 600 NLE  -

1,1-Dichloroethene 1 7  -

cis-l,2-Dichloroethene 70 70  -

trans -1,2-Dichloroethene 100 100  -

Methylene chloride 3 5  -

Tetrachloroethene 1 5  -

Toluene 600 1000  -

Trichloroethene 1 5  -

Vinyl chloride 1 2  -

TICs* 500 NLE  -

Metals  (µg/L)

Aluminum 200 NLE 121000

Antimony 6 6 20.70

Arsenic 3 10 89.30

Barium 6000 2000 699.00

Beryllium 1 4 2.10

Cadmium 4 5 9.50

Calcium NLE NLE 45400.00

Chromium 70 100 191.00

Cobalt NLE NLE 18.30

Copper 1300 1300 65.60

Iron 300 NLE 431000

Lead 5 15 22.70

Magnesium NLE NLE 62700

Manganese 50 NLE 331

Mercury 2 2 0.26

Nickel 100 NLE 187

Potassium NLE NLE 137000

Selenium 40 50 29.60

Silver 40 NLE ND

Sodium 50000 NLE 21500

Thallium 2 2 5.50

Vanadium NLE NLE 108

Zinc 2000 NLE 233

Notes:

NA = Not analyzed

ND = Not detected

NLE = No limit established

ER = Estimated Result

b - Elevated sample detection limit due to difficult sample matrix

MCLs for bromodichlormethane and chloroform are for total trihalomethanes

NJDEP 

GWQS

USEPA 

MCL

Weston 1995 

Background 

(Main Post)

Table 3

Historical Groundwater Analytical Results

Site FTMM-05 Closed Solid Waste Landfill

Annual (Fourth Quarter) 2015 Groundwater Sampling Report

Fort Monmouth, New Jersey

Shaded cells = concentrations exceed the NJDEP GWQS

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

SVOCs. No individual compound can exceed 100 µg/L.

NJDEP = NJDEP Ground Water Quality Standards as per N.J.A.C. 7:9-6 (July 22, 2010)

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

(2012)

LF = Low-flow sampling method used to collect sample

< = Analyte does not exceed the detection limit shown

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

reporting limit (RL)

LF58 LF59 38 39 40 41 42 43 44 45 45 Dup LF46 LF47 LF48 LF49 LF50 LF51 LF52 38 39 40 41

8/13/2011 8/19/2011 3/11/2008 6/3/2008 8/25/2008 11/10/2008 2/26/2009 6/12/2009 9/18/2009 12/28/2009 12/28/2009 3/31/2010 6/29/2010 9/26/2010 1/4/2011 2/23/2011 6/6/2011 8/13/2011 3/11/2008 6/3/2008 8/25/2008 11/10/2008

1134013 1134805 80077.10 80185.10 80306.10 80404.10 90077.10 90235.10 90390.10 90490.10 90490.03 10115 10294 10411.1 1100707 1106504 1123705 1134009 80077 80185 80306.1 80404.11

11.6 <7.6 ND ND ND ND ND ND ND ND ND ND ND ND <0.32 <0.32 <0.32 <7.6 ND ND ND ND

<0.23 <0.23 ND ND ND ND ND ND ND ND ND ND ND ND <0.12 <0.12 <0.12 <0.23 ND ND ND ND

7.4 <2.9 ND ND ND ND ND ND ND ND ND ND ND ND <0.22 <0.22 <0.22 <2.9 ND ND ND ND

<0.18 <0.18 ND ND ND ND ND ND ND ND ND ND ND ND <0.12 <0.12 <0.12 <0.18 ND ND ND ND

1.7 0.86 ND ND ND ND ND ND ND ND ND ND ND ND <0.35 <0.35 <0.35 <0.21 ND ND ND ND

<0.29 <0.29 ND ND ND ND ND ND ND ND ND ND ND ND <0.16 <0.16 <0.16 <0.29 ND ND ND ND

<0.28 <0.28 ND ND ND ND ND ND ND ND ND ND ND ND <0.15 <0.15 <0.15 <0.28 ND ND ND ND

50 29.2 ND ND ND ND ND ND ND ND ND ND ND ND <0.12 <0.12 <0.12 <0.22 1.25 J 1.11 J 0.57 J 8.5

<0.31 <0.31 ND ND ND ND ND ND ND ND ND ND ND ND <0.14 <0.14 <0.14 <0.31 ND ND ND ND

0.5 J <0.2 ND ND ND ND ND ND ND ND ND ND ND ND <0.26 <0.26 <0.26 <0.2 ND ND ND ND

3.2 3 ND ND ND ND ND ND ND ND ND ND ND ND <0.14 <0.14 <0.14 <0.32 0.58 J ND 0.75 J 2.01

<0.15 <0.15 ND ND ND ND ND ND ND ND ND ND ND ND <0.12 <0.12 <0.12 <0.15 ND ND ND ND

3.2 2 ND ND ND ND ND ND ND ND ND 0.28 J ND ND <0.11 0.16 J <0.11 <0.21 1.34 J ND 0.33 J 3.68

7.1 3.9 ND ND ND ND ND ND ND ND ND ND ND ND <0.22 <0.22 <0.22 <0.27 ND ND ND ND

0 0 ND ND ND ND ND ND ND ND ND ND ND ND 0 0 0 0 ND ND ND ND

7510 NA NA NA NA NA NA NA NA NA NA 30.6 ND 44.2 <200 <200 <200 <200 NA NA NA NA

<6.0 NA NA NA NA NA NA NA NA NA NA ND ND 9.81 ER <6.0 <6.0 <6.0 <6.0 NA NA NA NA

24.5 NA NA NA NA NA NA NA NA NA NA 3.77 ER 3.26 ER 1.38 ER <3.0 <3.0 9.4 3.3 NA NA NA NA

242 NA NA NA NA NA NA NA NA NA NA 131 112 259 <200 <200 416 229 NA NA NA NA

1.2 NA NA NA NA NA NA NA NA NA NA ND ND ND <1.0 <1.0 <1.0 <1.0 NA NA NA NA

<3.0 NA NA NA NA NA NA NA NA NA NA 1.23 ER 1.07 ER 0.661 ER <3.0 <3.0 <3.0 <3.0 NA NA NA NA

30300 NA NA NA NA NA NA NA NA NA NA 27200 27200 23400 19500 27500 28300 34000 NA NA NA NA

90.4 NA NA NA NA NA NA NA NA NA NA ND ND ND <10 <10 <10 <10 NA NA NA NA

<50 NA NA NA NA NA NA NA NA NA NA ND ND ND <50 <50 <50 <50 NA NA NA NA

<10 NA NA NA NA NA NA NA NA NA NA ND 4.85 ER ND <10 <10 <10 <10 NA NA NA NA

49800 12700 NA NA NA NA NA NA NA NA NA 32400 21700 19100 4270 22800 76400 33200 NA NA NA NA

12.2 NA NA NA NA NA NA NA NA NA NA ND 2.99 ER ND <3.0 <3.0 <3.0 <3.0 NA NA NA NA

13700 NA NA NA NA NA NA NA NA NA NA 4830 4770 4030 <5000 <5000 <5000 5880 NA NA NA NA

112 73.1 NA NA NA NA NA NA NA NA NA 61.4 63.2 42.6 41.9 69.7 74.1 81.6 NA NA NA NA

<0.2 NA NA NA NA NA NA NA NA NA NA ND ND ND NA <0.2 <0.2 <0.2 NA NA NA NA

39.7 NA NA NA NA NA NA NA NA NA NA ND 0.446 ER 1.1 ER <10 <10 <10 <10 NA NA NA NA

11800 NA NA NA NA NA NA NA NA NA NA 9040 8550 9820 <10000 <10000 <10000 <10000 NA NA NA NA

14.4 NA NA NA NA NA NA NA NA NA NA 21.9 NR ND <10 <10 <10 <10 NA NA NA NA

<10 NA NA NA NA NA NA NA NA NA NA ND 4.35 ER 2.09 <10 <10 <10 <10 NA NA NA NA

615000 NA NA NA NA NA NA NA NA NA NA 9240 8930 19700 16700 10600 10700 17000 NA NA NA NA

<2.0 NA NA NA NA NA NA NA NA NA NA ND ND ND <2.0 <2.0 <2.0 <2.0 NA NA NA NA

<50 NA NA NA NA NA NA NA NA NA NA 1.17 ER ND ND <50 <50 <50 <50 NA NA NA NA

144 NA NA NA NA NA NA NA NA NA NA 4.9 ER 3.32 ER 5.55 <20 <20 <20 <20 NA NA NA NA

M5MW18 M5MW19M5MW16
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Loc ID

Sample ID

Sample Date

QA/QC

Sample Method

Volatile Organic Compounds (µg/l)

1,1,1,2-Tetrachloroethane 1 NLE

1,1,1-Trichloroethane 30 200

1,1,2,2-Tetrachloroethane 1 NLE

1,1,2-Trichloroethane 3 5

1,1-Dichloroethane 50 NLE

1,1-Dichloroethene 1 7

1,1-Dichloropropene 100 NLE

1,2,3-Trichlorobenzene 100 NLE

1,2,3-Trichloropropane 0.03 NLE

1,2,4-Trichlorobenzene 9 70

1,2,4-Trimethylbenzene 100 NLE

1,2-Dibromo-3-chloropropane 0.02 0.2

1,2-Dibromoethane 0.03 0.05

1,2-Dichlorobenzene 600 600

1,2-Dichloroethane 2 5

1,2-Dichloropropane 1 5

1,3,5-Trimethylbenzene 100 NLE

1,3-Dichlorobenzene 600 NLE

1,3-Dichloropropane 100 NLE

1,4-Dichlorobenzene 75 75

2,2-Dichloropropane 100 NLE

2-Chlorotoluene 100 NLE

Acetone 6,000 NLE

Benzene 1 5

Bromobenzene 100 NLE

Bromochloromethane 100 NLE

Bromodichloromethane 1 80

Bromoform 4 80

Carbon tetrachloride 1 5

Chlorobenzene 50 100

Chlorodibromomethane 1 80

Chloroethane 5 NLE

Chloroform 70 80

Cis-1,2-Dichloroethene 70 70

Cis-1,3-Dichloropropene 1 NLE

Cymene 100 NLE

Dichlorodifluoromethane 1,000 NLE

Ethyl benzene 700 700

Hexachlorobutadiene 1 NLE

Isopropylbenzene 700 NLE

Meta/Para Xylene 1,000 NLE

Methyl bromide 10 NLE

Methyl butyl ketone 300 NLE

Methyl chloride 100 NLE

Methyl ethyl ketone 300 NLE

Methyl isobutyl ketone 100 NLE

Methyl Tertbutyl Ether 70 NLE

Methylene chloride 3 5

Naphthalene 300 NLE

n-Butylbenzene 100 NLE

Ortho Xylene 1,000 NLE

p-Chlorotoluene 100 NLE

Propylbenzene 100 NLE

sec-Butylbenzene 100 NLE

Styrene 100 100

Tert Butyl Alcohol 100 NLE

tert-Butylbenzene 100 NLE

Tetrachloroethene 1 5

Toluene 600 1,000

Total TIC, Volatile 500 NLE

Total Xylenes 1,000 10,000

Trans-1,2-Dichloroethene 100 100

Trans-1,3-Dichloropropene 1 NLE

Trichloroethene 1 5

Trichlorofluoromethane 2,000 NLE

Vinyl chloride 1 2

Table 4

Groundwater Analytical Results - 2013, 2014 and 2015 

Site FTMM-05 Closed Solid Waste Landfill

Annual (Fourth Quarter) 2015 Groundwater Sampling Report

Fort Monmouth, New Jersey

NJDEP 

GWQS

2015-06 

USEPA MCL

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

1.8 J 1.5 J 2.2 J 2 J 2.8 J 2.2 J 2.3 J 1.5 J 3.3 J 4.6 B

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 0.54 J 0.37 J 0.5 J < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 8 6 8.7 1.6 J 1.1 J

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

NA NA NA NA NA NA NA NA < 20 UJ < 20

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 0.3 J 0.67 J 0.86 J 1.7 J 2.3 J

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

ND ND ND ND ND ND ND ND ND ND

< 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 0.45 J 0.43 J 0.47 J < 1 0.25 J

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1 < 1 2.2 J 1.2 J 2.6 J < 1 < 1

M5MW13 M5MW14 M5MW16

PDB

12/14/2015

SA

PDB

12/18/2014

SA

PDB

8/27/2013

SA

PDB

8/27/2013

SA

PDB

8/28/2013

SA

LFPS

8/27/2013

SA

8/27/2013

SA

PDB

8/27/2013

SA

PDB

8/27/2013

SA

PDB

8/27/2013

SA

PDB

FTMM-5-GW-M5MW13-12.87 FTMM-5-GW-M5MW13-7.87 FTMM-5-GW-M5MW14-13.65 FTMM-5-GW-M5MW14-18.63 FTMM-5-GW-M5MW14-8.63 FTMM-5-GW-M5MW16-14.57 FTMM-5-GW-M5MW16-8.8 FTMM-5-GW-M5MW16-14.5 FTMM-5-GW-M5MW16-14.57 FTMM-5-GW-M5MW16-14.57
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