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 DEPARTMENT OF THE ARMY 
INSTALLATION MANAGEMENT COMMAND 

HEADQUARTERS, UNITED STATES ARMY GARRISON 
PICATINNY ARSENAL, NEW JERSEY 07806-5000 

July 22, 2014
      REPLAY TO  ATTENTION OF       

IMPI-PWE 

SUBJECT:  Comprehensive Environmental Response, Compensation and Liability 
Act (CERCLA)/Interagency Agreement (IAG) Administrative Docket No. II-CERCLA-
FFA-001-04: Submittal of Final Letter Report 300 Marsh Area: Reviews are 
ER,A-eligible 

Mr. William Roach 
U.S. Environmental Protection Agency Region 2 
290 Broadway, 18th Floor 
New York, NY  10007-1866 

Ms. Anne Pavelka, Case Manager 
New Jersey Department of Environmental Protection 
Division of Responsible Party Site Remediation 
Bureau of Case Management,  
401 East State Street, Floor 5 P. O. Box 420. Mail Code 401-05F 
Trenton, New Jersey 08625-0028 

Dear Sir and Madam: 

Attached for your records are copies of Final Letter Report 300 Marsh Area. 

The Draft Final version of document was approved by the NJDEP per the May 5th 
2014 email from Anne Pavelka which stated that “The revised Draft Final 
Letter Report on the 300 Marsh Area is acceptable.” EPA has not provided any 
comments on this document since the EPA’s initial review of a draft version 
in April of 2013. 

As a reminder as was noted in my email of May 27th and the recent IAG 
schedulke, the implementation of the proposed "SI" sampling plan for the 
"Eastern bank of Green Pond Brook” will be included in the next PBC contract. 

Sincerely, 

Project Manager for Environmental 
Restoration 

Enclosures 
CC:  
Ms. Barbara Dolce, TAPP Contractor (FTP Site only) 
Mr. Jim Kealy, NJDEP  
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1 INTRODUCTION 
 

1.1 Purpose  
 
The United States (U.S.) Army Corps of Engineers, Baltimore District (USACE) has tasked 
Weston Solutions, Inc. (WESTON) under Contract W912DR-09-D-0006 with performing a site 
inspection level investigation at the 300 Marsh Area at Picatinny Arsenal (PTA) in Morris County, 
New Jersey.  ARCADIS/Malcolm Pirnie performed the site investigation (SI) activities on behalf 
of WESTON.  All activities were conducted in accordance with the Draft Final Sampling and 
Analysis Plan for the Marshy Area Across Green Pond Brook from the Former DRMO Yard (Shaw 
2007).  The purpose of this letter report is to present a summary of the investigation activities for 
the 300 Marsh Area and an interpretation of the results. 
 

1.2 Picatinny Arsenal 
 
PTA, which covers approximately 5,801 acres, is located in Morris County, New Jersey, 
approximately 45 miles west of New York City, in the Highlands Region.  PTA is bordered by 
numerous major highways including State Route 15, Interstate 80, and U.S. Route 46.  Refer to 
Figure 1 in Appendix A for the location of PTA. 
 
PTA was initially established in the late 1800s as a storage and powder depot.  Production 
activities began in the 1890s, and by the beginning of World War I, PTA was manufacturing 
smokeless powder and munitions of various sizes.  By the end of the war, PTA had begun new 
operations including the melt-loading of projectiles; the manufacture of pyrotechnic signals and 
flares; the experimental manufacture of modern propellants, high explosives, fuzes, and metal 
components; and the loading of trinitrotoluene (TNT) and amatol into bombs and projectiles. 
 
During World War II, PTA produced artillery ammunition, bombs, high explosives, pyrotechnics, 
and other munitions.  After World War II, PTA’s primary role was the research and engineering of 
new munitions; however, PTA resumed the production and development of explosives, 
ammunition, and mine systems during the Korean and Vietnam conflicts.  PTA’s current mission 
has shifted to conducting and managing research and development (R&D), lifecycle engineering, 
and support of other military weapons and weapon systems.  PTA is currently the site of the 
Armaments Research, Development and Engineering Center, whose mission is conducting and 
managing R&D for all assigned weapons systems. 
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2 BACKGROUND 
 

2.1 300 Marsh Area Setting and History 
 
The 300 Marsh Area is a 4.6-acre densely vegetated wetland located in the central valley of PTA 
approximately 2,500 feet southwest of Picatinny Lake and adjacent to Green Pond Brook.  The 300 
Marsh Area is part of a 21-acre deciduous wooded wetland located east of Green Pond Brook, west 
of Kibler Road, and between 9th Street to the north and Farley Avenue to the south.  Refer to 
Figure 2 in Appendix A.  No structures and no known utilities are located within the 300 Marsh 
Area.  It is unknown what, if any, activities occurred in this area; however, aerial photography 
from 1940 through 1987 does not indicate any material storage or operational activities occurring 
during this period.  The Former Defense Reutilization Marketing Office (DRMO) Yard is located 
across from the 300 Marsh Area on the opposite side of Green Pond Brook, and a bridge that leads 
over Green Pond Brook to the 300 Marsh Area is located on the southern edge of the Former 
DRMO Yard.  Due to the proximity of the 300 Marsh Area to the Former DRMO Yard and Green 
Pond Brook, it is possible that activities conducted in the brook and at the Former DRMO Yard 
could have affected the 300 Marsh Area.  Activities conducted at the Former DRMO Yard and 
Green Pond Brook, along with chemical constituents associated with these activities, are discussed 
in Section 2.2. 
 

2.2 Former DRMO Yard and Green Pond Brook Setting and History 
 
The Former DRMO Yard is located in downtown PTA, adjacent to Green Pond Brook.  Three 
buildings, Buildings 314, 314D, and 314E, are located within the Former DRMO Yard; the use of 
these buildings is unknown.  Currently, the majority of the Former DRMO Yard is paved; 
however, historically this area was a low-lying marsh.  Refer to Figure 3 in Appendix A for a copy 
of the map from the Final Proposed Plan, Sites 31 and 101 (PICA 072), Former DRMO Yard and 
Former Gas Station (ARCADIS 2007c) that shows the Former DRMO Yard.  It is suspected that 
the marsh was filled with debris related to the 1926 explosion1 to bring the area up to grade (Shaw 
20052).  From the 1920s to the 1940s, a portion of the Former DRMO Yard was used as a burning 
ground for smokeless powder and TNT.  From 1955 until 1988, the Former DRMO Yard was used 
as a storage yard for the disposal, salvage, and sale of excess materials including materials used in 
the manufacturing and testing of explosives, pyrotechnics, and munitions; potential polychlorinated 
biphenyl (PCB)-containing transformers; vehicles; scrap metal; batteries; and office equipment.  
Dumpsters that contained flashed and unflashed shells were located behind Building 314 (Shaw 
2005). 

                                                      
1 On July 10, 1926, lightning struck the southwest end of the Lake Denmark Naval Ammunition Depot, which was 
located on what is currently the eastern portion of PTA, setting off a series of explosions.  According to a historical 
report, it was estimated that 2.5 million pounds of explosives detonated in the explosion.  The depot was used by the 
Navy from the late 1800s to the 1960s, mainly for storage of materials such as high explosives, smokeless powder, 
black powder, and projectiles.  
2 Background information for the DRMO Yard was obtained from the Final Feasibility Study for Sites 31 and 101, 
Picatinny Arsenal, New Jersey (Shaw 2005). 



Section 2 
Background 

W912DR-09-D-0006 2-2 300 Marsh Area Letter Report 
Picatinny Arsenal, New Jersey July 2014 
 

 
Green Pond Brook, which is the primary surface water drainage for PTA and is approximately 
22,400 linear feet long, originates from Green Pond, north of PTA’s boundary, and exits PTA on 
the south.  The majority of Green Pond Brook south of Picatinny Lake has been altered through 
channelization, including the portion of Green Pond Brook adjacent to the 300 Marsh Area.  As 
shown on Figures 4 and 5 in Appendix A, in 1931 Green Pond Brook formed an oxbow around the 
300 Marsh Area; however, by 1940 Green Pond Brook had become a straight channel with the 
Former DRMO Yard along the western bank and the 300 Marsh Area on the eastern bank.  Based 
on the following historical documentation, it has been reported that munitions and explosives of 
concern (MEC) have been found in the banks of Green Pond Brook, near or adjacent to the Former 
DRMO Yard: 
 

 As discussed in the Memorandum for Record, Trip Report, Picatinny Arsenal, New Jersey, 
dated 22 June 93, “Upon further investigation along the stream to the Southeast of Building 
314, we located additional UXO [unexploded ordnance] protruding from the stream 
banks.”  The type(s) of UXO found was not specified.  Refer to Appendix B for a copy of 
this memorandum. 
 

 According to Installation Safety Office documentation, a 66-millimeter (mm) rocket was 
found in Green Pond Brook where the 9th Street Bridge crosses the brook. 

 
A significant number of investigations3 have been conducted both at the Former DRMO Yard and 
along the entire length of Green Pond Brook.  The majority of these investigations have been 
conducted under either the installation restoration program (IRP) or the military munitions 
response program (MMRP).  Information from these investigations that is relevant to the 300 
Marsh Area is discussed in the following sections. 
 
2.2.1 Installation Restoration Program Investigations Associated with the Former 

DRMO Yard 

The Former DRMO Yard, which is listed in the Army Environmental Database – Restoration 
(AEDB-R) as Restoration Site PICA-072/Site 31, has been extensively investigated under the 
IRP.  PICA-072/Site 31 is shown on Figure 3 in Appendix A.  During these investigations a 
number of analytes were detected in soil at concentrations above their respective levels of concern 
(LOCs)4 including PCBs, semi-volatile organic compounds (SVOCs), and numerous metals 
(ARCADIS 2007c).  According to the 2007 Proposed Plan, the contaminants of concern (COCs) 
for Site 315 include the following: 

                                                      
3 According to the Final Feasibility Study for Sites 31 and 101, Picatinny Arsenal, New Jersey (Shaw 2005), eight 
studies were conducted at the DRMO Yard between 1989 and 1999.  According to the Record of Decision Green Pond 
Brook/Bear Swamp Brook Picatinny, New Jersey, nine Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA)-related investigations were conducted at Green Pond Brook between 1989 and 2003. 
4 The LOCs for the IRP are contained in the Facility-Wide Field Sampling Plans and/or Quality Assurance Project 
Plans that were in effect at the time the sampling was conducted. 
5 The 2007 Proposed Plan covers Sites 31 and 101.  These two sites were combined for the purpose of the 2005 
Feasibility Study and the 2007 Proposed Plan since Site 101, which encompasses a former gas station and Building 
319, is located immediately northeast of Site 31. 
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 Metals – antimony, arsenic, cadmium, copper, lead, mercury, thallium, and zinc 

 
 Polycyclic aromatic hydrocarbons (PAHs) – benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, 
indeno(1,2,3-cd)pyrene, and pyrene 

 
 PCBs – Aroclor-1248, Aroclor-1254, and Aroclor-1260 

 
 Explosives – 2,4-dinitrotoluene 

 
 Dioxins – 1,2,3,4,6,7,8-heptachlorodibenzo-p-diozin 

 
While the majority of the samples collected during investigations at PICA-072/Site 31 were 
collected west of Green Pond Brook in the Former DRMO Yard, three soil samples were collected 
from the eastern bank of Green Pond Brook adjacent to the 300 Marsh Area.  Two samples were 
collected from test pits installed in 1993 and one surface soil sample was collected in 2003.  These 
samples are described in more detail below. 
 
1993 Sampling 
 
In 1993, a non-time critical removal action was conducted at the Former DRMO Yard when buried 
UXO was discovered during installation of a fence post; the location of the fence post is unknown.  
Refer to Appendix C for a copy of the Non-Time Critical Removal Action Site Investigation Report 
of the DRMO (RI – Concept Site No. 31), dated July 1994 (Roy F. Weston, Inc. 1994).  To 
characterize the extent of the UXO, and to determine what other buried waste, if any, was present 
near Building 314, 14 test pits were installed and one soil sample was collected from each test pit.  
According to the Non-Time Critical Removal Action Report, two of the test pits, Test Pits N and 
O, were installed on the eastern bank of Green Pond Brook within the 300 Marsh Area.  Refer to 
Figure 6 in Appendix A for the approximate test pit locations6. 
 
Test Pit N was installed to six feet below ground surface (bgs) and a composite soil sample 
(DRMO-1213-TPN) was collected from grab samples, biased toward areas of staining, which were 
collected at two foot intervals.  Sample DRMO-1213-TPN was analyzed for volatile organic 
compounds (VOCs), SVOCs, explosives, metals, PCBs, and total petroleum hydrocarbons (TPH).  
The soil sample from Test Pit O (DRMO-1213-TPO) was a surface grab sample collected from a 
disturbed area along the bank of Green Pond Brook.  DRMO-1213-TPO was analyzed for metals 
and explosives.  Analysis of these samples indicated the presence of nitrocellulose, which does not 
have an Level of Concern (LOC), along with several metals at levels above the LOCs currently in 
effect under the IRP (refer to Section 3.2.2).  The analytes detected and the concentrations detected 
are listed in Table 2-1.  VOCs, SVOCs, PCBs, TPH, and all explosives, with the exception of 
nitrocellulose, either were not detected or were found at concentrations below their respective 
LOCs (i.e., the LOCs currently in effect under the IRP) (Roy F. Weston, Inc. 1994). 

                                                      
6 Coordinates are not available for the test pit locations and the map showing the locations of the test pits is not drawn 
to scale. 
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Table 2-1 

Non-Time Critical Removal Action Test Pit N and O Soil Data Results 

 

Analyte 
PTA Specific 
Background1 LOC2 Concentration 

Detected Sample/Test Pit 
milligrams per kilogram 

Nitrocellulose None Available None Available
26.7 Test Pit N 
65.9 Test Pit O 

Antimony 1 14 299 Test Pit O 
Arsenic 9 20 33.4 Test Pit O 

Cadmium 0.7 39 101 Test Pit O 

Copper 36 600 
18,200 Test Pit N 
15,000 Test Pit O 

Lead 75 400 8,490 Test Pit O 
Mercury 0.3 14 25.4 Test Pit O 

Zinc 77 1,500 
3,880 Test Pit N 
8,980 Test Pit O 

Notes: 
1. The PTA-specific background values were taken from the Picatinny Arsenal Facility-Wide Background 

Investigation (IT Corporation 2002). 
2. The LOCs shown in this table are the LOCs currently in effect for the IRP, which are contained in the Final 

Quality Assurance Project Plan (QAPP) (ARCADIS 2007b).  Refer to Section 3.2.2. 
 
2003 Sampling 
 
According to the 2005 Feasibility Study (FS)7, in 2003 surface soil sample 31GR-S18 was 
collected from a disturbed area along the eastern bank of Green Pond Brook, across from Building 
314, within the 300 Marsh Area.  This sample was analyzed for metals.  The 2005 FS indicated 
that this sample location appeared to have “a very limited amount of non-native material…”  
Analysis of sample 31GR-S18 indicated the presence of numerous metals at concentrations above 
the LOCs currently in effect under the IRP (refer to Section 3.2.2).  Refer to Figure 7 in 
Appendix A for the sample location and Table 2-2 for a summary of the analytical results. 
  

                                                      
7 Sample 31GR-S18 is referenced in the 2005 FS and is contained in the IRP website database (eprism); however, a 
report summarizing the collection of this sample is not available.  According to eprism, this sample was collected in 
July 2003. 
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Table 2-2 
Soil Sample 31GR-S18 Analytical Results 

 

Analyte PTA Specific Background1 LOC2 Concentration Detected 
milligrams per kilogram 

Antimony 1 14 2,230 
Arsenic 9 20 85.2 

Cadmium 0.7 39 91.8 
Copper 36 600 68,500 
Lead 75 400 35,900 

Mercury 0.3 14 1,250 
Zinc 77 1500 53,800 

Notes: 
1. The PTA-specific background values were taken from the 2002 Background Investigation (IT Corporation 2002). 
2. The LOCs shown in this table are the LOCs currently in effect for the IRP, which are contained in the 2007 QAPP 

(ARCADIS 2007b).  Refer to Section 3.2.2. 
 
2.2.2 Installation Restoration Program Investigations Associated with Green Pond Brook 

Green Pond Brook, which is associated with AEDB-R IRP Site PICA-193, has been extensively 
investigated during the IRP.  COCs identified for PICA-193 include PAHs, PCBs, pesticides, and 
copper.  A Record of Decision (ROD) for PICA-193 (2004 ROD) was completed in 2004 and 
signed by the United States Environmental Protection Agency (USEPA) on July 18, 2005.  The 
selected remedy includes chemical and biological monitoring, along with the implementation of 
land use controls (2004 ROD).   
 
For the purpose of the remedial action, Site PICA-193 has been divided into four regions.  Refer 
to Figure 8 in Appendix A for the locations of three of the four regions.  Region 2 contains that 
portion of Green Pond Brook that flows past the 300 Marsh Area (2004 ROD).  Region 1, which 
is not shown on Figure 8, is located north of Picatinny Lake.  While the COCs identified for 
PICA-193 Region 2 in the 2004 ROD include benz(a)anthracene, fluoranthene, phenanthrene, 
pyrene, Aroclor-1260, dichlorodiphenyl dichloroethane (DDD), dichlorodiphenyl dichloroethene 
(DDE), dichlorodiphenyltrichloroethane (DDT), and copper, only copper was identified in the 
region near the Former DRMO Yard, and consequently the 300 Marsh Area; the remaining COCs 
were identified in a swale leading to Green Pond Brook. 

 
2.2.3 Military Munitions Response Program Remedial Investigation 

The Green Pond Munitions Response Site (MRS), which is listed in the AEDB-R as PICA-005-R-
01, is located south of the 9th Street Bridge and east of and adjacent to the Former DRMO Yard.  
Refer to Figure 9 in Appendix A for the location of the Green Pond MRS.  Under the MMRP, a 
remedial investigation (RI) was conducted in 2012 at the Former DRMO Yard and the adjacent 
Green Pond Brook, in accordance with the 2012 Work Plan Military Munitions Response Program 
Remedial Investigation Picatinny Arsenal, Morris County, New Jersey (WESTON 2012).  
According to the Final MMRP Work Plan, the purpose of the RI in the Green Pond MRS was as 
follows: “Determine if MEC [munitions and explosives of concern] burial areas or individual MEC 
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exist in and along the banks of Green Pond Brook and if so, define their extent.”  Refer to Figure 
10 in Appendix A for the proposed RI characterization approach. 
 
Geophysical investigations were conducted along the banks of Green Pond Brook near the Former 
DRMO Yard to determine if subsurface anomalies were present.  Based on the results of the 
geophysical investigations, more than 400 anomalies were identified and intrusively investigated.  
Munitions debris (MD) was found at four locations in Green Pond Brook adjacent to the 300 
Marsh Area.  MD found included multiple fuzes and grenades, a 40-mm projectile, and other 
miscellaneous ordnance. 
 
In April 2012 two soil samples were collected; one each from the northernmost and southernmost 
MD locations, and analyzed for metals, PCBs, SVOCs, and explosives8.  Analysis of these samples 
indicated the presence of antimony, arsenic, barium, beryllium, copper, lead, and zinc at 
concentrations above their LOCs (i.e., the LOCs currently in effect under the IRP; refer to Section 
3.2.2).  Refer to Figure 11 in Appendix A for the MD and sample locations, Table 2-3 for a 
summary of the analytical results, and the table in Appendix D for all analytical results.  Additional 
information regarding the MMRP RI results will be contained in the MMRP RI Report, which has 
not been finalized as of the date of this report. 
 

Table 2-3 
Green Pond MRS Soil Data Results 

 

Analyte 
PTA Specific 
Background1 LOC2 Concentration 

Detected Sample ID 
milligrams per kilogram 

Antimony 1 14 120 300MA-0001 
Arsenic 9 20 46 300MA-0001 
Barium 160 700 890 300MA-0002 

Beryllium 1 2 2.6 J3 300MA-0002 
Copper 36 600 36,000 300MA-0001 
Lead 75 400 3,400 300MA-0001 
Zinc 77 1,500 9,900 300MA-0001 

Notes: 
1. The PTA-specific background values were taken from the 2002 Background Investigation (IT Corporation 2002). 
2. The LOCs shown in this table are the LOCs currently in effect for the IRP, which are contained in the 2007 QAPP 

(ARCADIS 2007b).  Refer to Section 3.2.2. 
3. J – estimated result 
 
As shown on Figure 11 in Appendix A, MMRP sample 300MA-0001, which was collected from 
the eastern bank of Green Pond Brook where MD were found, is located approximately 20 feet 
west of sample 31GR-S18, which was collected in 2003 under the IRP.  In both 31GR-S18 and 

                                                      
8 It should be noted that the majority of the soil samples collected under the MMRP RI were analyzed for explosives 
and metals associated with MEC previously found at PTA.  However, due to the proximity to the DRMO Yard and 300 
Marsh Area, these soil samples were analyzed for the list of parameters detailed in the 2007 Sampling and Analysis 
Plan.  The LOCs used for these samples were the LOCs in the 2007 QAPP. 
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300MA-001, antimony, arsenic, copper, lead, and zinc were found at concentrations above the 
LOCs currently in effect under the IRP.  Mercury was also found above the LOC currently in 
effect under the IRP in 31GR-S18.  All of these metals are listed in the 2007 Proposed Plan as 
COCs for PICA-072/Site 31.  In addition, according to the Final MMRP RI Work Plan, antimony, 
copper, lead, and zinc are associated with munitions known to have been used and/or that have 
been found at PTA. 
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3 300 MARSH AREA SITE INVESTIGATION 
 
An SI was conducted in 2012 and 2013 at the 300 Marsh Area in accordance with the 2007 
Sampling and Analysis Plan (SAP), which was approved by the Army and the regulatory agencies 
in 2007.  This investigation was conducted in conjunction with the MMRP RI discussed in Section 
2.2.3.  As stated in the 2007 SAP “NJDEP expressed concern that in the past a portion of land 
now surrounded by GPB [Green Pond Brook] may have been contiguous with Site 31 and 
operations performed at the site [Site 31] could have resulted in contamination of this portion of 
land [300 Marsh Area] that has never been adequately characterized.”  Therefore, the objectives 
of the SI were the following: 
 

1. Determine if geophysical anomalies were present in the 300 Marsh Area adjacent to the 
banks of Green Pond Brook.  If so, intrusively investigate the anomalies to determine the 
nature of the anomalous reading (i.e., is the anomalous reading due to MEC). 
 

2. Ascertain whether specific analytes [i.e., target analyte list (TAL) metals, PCBs, target 
compound list (TCL) SVOCs, and explosives] were present in the soil at concentrations 
above the LOCs currently in effect under the IRP.  Refer to Section 3.2.2. 

 

3.1 Geophysical Investigation 
 
As discussed in Section 2.2.3, during the MMRP RI conducted along the banks of Green Pond 
Brook near the 300 Marsh Area, four locations containing MD were found.  Therefore, in 
accordance with the 2007 SAP, additional geophysical investigations were required.  Under this SI, 
UXO technicians performed a mag and dig operation along a 50-foot-wide area adjacent to the 
banks of the brook.  The UXO technicians established search lanes and swept each five foot lane 
using a hand-held White’s all-metals detector.  Munitions from the 1926 explosion (e.g., 3-inch to 
8-inch projectiles) are detectable with the all metals detector to depths of approximately 33 inches 
or more.  Metallic surface debris was identified during the mag and dig operation; however, the 
metallic debris was non-munitions related and no subsurface anomalies were detected.  Refer to 
Figure 12 in Appendix A for the location of the geophysical survey (WESTON 2012). 
 

3.2 Soil Sample Collection 
 
3.2.1 General 

Soil samples were collected from the 300 Marsh Area under the SI on May 2, 2012, July 31, 2012, 
and October 22, 2013.  Refer to Figure 13 in Appendix A for the soil sample locations, Appendix E 
for the soil sampling logs and Appendix F for a photograph log.  Field activities and chemical 
analyses were conducted in accordance with the Final Facility-Wide Field Sampling Plan 
(ARCADIS 2007a) and the 2007 QAPP (ARCADIS 2007b), as well as guidance from USACE, 
New Jersey Department of Environmental Protection (NJDEP), and USEPA Region 2 including 
the NJDEP Field Sampling Procedures Manual (NJDEP 2005) and the Technical Requirements 
for Site Remediation (NJDEP 2011). 
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TestAmerica, Laboratory, Inc., a National Environmental Laboratory Accreditation Program 
accredited laboratory, provided all analytical services.  Copies of the laboratory analytical data 
packages are provided in Appendix G.  The data qualifier summary report is provided in 
Appendix H.  All data collected for this project were validated in accordance with the 2007 QAPP, 
which requires validation in accordance with the following documents:   
 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review, October 1999 

 USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review, July 2002 

 
3.2.2 Levels of Concern 

The LOCs associated with all of the analytes included in this sampling program can be found in the 
table in Appendix D.  Note that throughout Section 3, references to an LOC refer to the LOC 
obtained from the 2007 Final QAPP (ARCADIS 2007b).  The LOCs for this SI were obtained 
from the 2007 QAPP and are the more stringent of the following:   
 

 NJDEP Impact to Groundwater 

 NJDEP Non-Residential Soil Cleanup Criteria 

 USEPA Region III Risk-Based Concentrations (2003) 
 
3.2.3 Summary of Sampling and Analytical Results 

Since no anomalies were identified in the western portion of the 300 Marsh Area during the SI 
geophysical investigation, in accordance with the 2007 SAP soil samples9 were collected at 
approximately 200-foot gridded intervals to obtain information regarding spatial distribution of 
chemical contamination, if any, in the marsh.  Initially, 13 soil samples were collected, 300MA-
0003 through 300MA-0015.  These samples, which were collected from zero to six inches bgs, 
were analyzed for TAL metals, PCBs, TCL SVOCs, and explosives.  As discussed in Section 4, 
arsenic was detected at concentrations above the LOC in many of these samples.  Therefore, to 
delineate the horizontal and vertical extent of the arsenic contamination, seven step-out soil 
samples10 were collected during follow-up sampling events (July 31, 2012 and October 22, 2013) 
from the following five locations and analyzed for arsenic only: 
 

                                                      
9 The sampled environmental medium is not bed sediment, as would occur in a surface water body, but is more 
accurately characterized as hydric soil.  Therefore, the samples collected during the SI are considered soil samples and 
not sediment samples. 
10 A field duplicate sample, 300MA-0020D, was collected from the same location as 300MA-0010D.  This sample is 
not discussed further in this report since it was collected for quality control purposes.  The results for this sample are 
shown in the table in Appendix D. 
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 300MA-0010 is the farthest south location sampled within the 300 Marsh Area.  300MA-
0010D was collected adjacent to original sample location 300MA-0010, which had an 
arsenic concentration above the LOC, to determine if arsenic concentrations above the 
LOC are found in the southern portion of the 300 Marsh Area below the surface soil layer 
(i.e., the top six inches). 
 

 300MA-0016 was placed east of 300MA-0012, which had an arsenic concentration above 
the LOC, to delineate the southeastern extent of arsenic concentrations in the 300 Marsh 
Area soil above the LOC.  Two soil samples were collected from this location: one sample 
from 0 to 6 inches bgs and one sample from 12 to 18 inches bgs.  The sample from 12 to 
18 inches bgs was collected to determine if arsenic concentrations above the LOC are 
found in the southeastern portion of the 300 Marsh Area below the surface soil layer. 
 

 300MA-0017 was placed between 300MA-0005, which had an arsenic concentration above 
the LOC, and 300MA-006, which did not have an arsenic concentration above the LOC, to 
delineate the northeastern extent of arsenic concentrations in the 300 Marsh Area soil 
above the LOC.  Two soil samples were collected from this location: one sample from 0 to 
6 inches bgs and one sample from 12 to 18 inches bgs.  The sample from 12 to 18 inches 
bgs was collected to determine if arsenic concentrations above the LOC are found in the 
northeastern portion of the 300 Marsh Area below the surface soil layer. 
 

 300MA-0013 exhibited the highest concentration of arsenic measured in the zero to six 
inch bgs interval [38 milligrams per kilogram (mg/kg)].  To further investigate whether 
arsenic concentrations exceed the LOC at depths below the surface soil layer (0 to 6 inches 
bgs), 300MA-0013D was collected adjacent to the original sample location 300MA-0013 
from a depth of 2 to 2.5 feet bgs. 
 

 300MA-0014 exhibited the second highest concentration of arsenic measured in the zero to 
six inch bgs interval (37 mg/kg).  Similar to 300MA-0013, 300MA-0014D was collected 
adjacent to the original sample location 300MA-0014 from a depth of 2 to 2.5 feet bgs to 
further investigate whether arsenic concentrations exceed the LOC at depths below the 
surface soil layer (0 to 6 inches bgs). 
 

Refer to Figure 13 in Appendix A for the sample locations, Table 3-1 for a summary of the 
analytical results, and the table in Appendix D for the analytical results for all samples.  The 
analytical results indicated the following: 
 

 Metals – Two metals, arsenic and lead, were detected at concentrations above their LOCs; 
all other metals were detected at concentrations below their LOCs. 
 

 SVOCs – One PAH, benzo(b)fluoranthene, was detected at a concentration above the 
LOC; all other SVOCs either were not detected or were found at concentrations below their 
LOCs.  
 

 PCBs – PCB Aroclors either were not detected or were found at concentrations below the 
LOC. 
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 Explosives – Explosives either were not detected or were found at concentrations below 

their LOCs. 
Table 3-1 

Summary of SI Data 

 

Analyte LOC Background 
Concentration1 

No. of 
Detections 

No. of Detections 
> LOC 

No. of 
Samples 
Collected 

Maximum 
Concentration 

Arsenic 20 mg/kg 16 mg/kg 21 9 21 38 mg/kg 
Lead 400 mg/kg 39 mg/kg 13 1 13 410 mg/kg 

Benzo(b) 
fluoranthene 

900 µg/kg2 NA3 6 2 13 11,000 J4 µg/kg 

Notes: 
1. Background concentrations, which are applicable only to metals, were taken from the 2002 Background 

Investigation (IT Corporation 2002). 
2. µg/kg – micrograms per kilogram 
3. NA – not applicable 
4. J – estimated value based on data validation 
 
3.2.4 Data Usability 

As noted in Section 3.2.1, all sampling activities were conducted in accordance with the 2007 SAP 
(Shaw 2007) and the 2007 QAPP (ARCADIS 2007b).  No major deficiencies were noted during 
data validation, and none of the data from the 300 Marsh Area were rejected as a result of the data 
validation process.  Specifically, data precision and accuracy are considered acceptable based on 
the use of USEPA-approved analytical methods with acceptable performance for method blanks, 
control samples, instrument calibration, and interference checks.  The sampling protocols included 
in the 2007 SAP and 2007 QAPP were developed to ensure that the samples collected are 
representative of the media under study, and field handling protocols (including storage, field 
handling, and shipping) were designed to preserve the representativeness of the collected samples.  
Therefore, all data are considered usable from the field perspective.  Further, because all collected 
data are considered useable, the dataset itself is considered complete.  However, it should be noted 
that some of the SVOC data had reporting limits (RLs) and detection limits (DLs)11 that were 
above the LOC for certain analytes.  For the reasons detailed below, it does not appear that the 
elevated RLs and DLs have an impact on the data evaluation.  Finally, since data usability is based 
on procedures outlined in the 2007 SAP and 2007 QAPP, comparisons of current data with data 
that predate these documents should be considered qualitative. 
 
According to the laboratory, some of the RLs and DLs had to be adjusted since the samples 
required dilution prior to analysis due to the viscosity of the sample.  This was likely a result of the 
high organic matter content since peat, which is partially decomposed vegetation found in marshes, 

                                                      
11 The DL is defined as the minimum concentration of an analyte that can be identified with 99% confidence that the 
analyte concentration is greater than zero and the RL is defined as the minimum value of the calibration range. 
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often forms a viscous fluid during sample preparation12.  While the laboratory reports non-detect 
values to the RL, the DL was reviewed for this evaluation since the DL is typically lower than the 
RL.  The DL is still considered a valid limit since it is defined as the minimum concentration of an 
analyte that can be identified with 99% confidence that the concentration is greater than zero.  All 
SVOCs and the associated samples with DLs above the LOCs are shown in Table 3-2. 

 
Table 3-2 

Analytes With RLs/DLs Above LOCs 

 

Analyte Samples with DLs Above LOC1,2 No. of Samples Above LOC/ 
No. of Samples Below LOC 

Analytes Identified as COC3 
Chrysene 9 1 of 13 

Benzo(b)fluoranthene 5, 9 2 of 13 
Benz(a)anthracene 3, 4, 5, 9 4 of 13 

Indeno(1,2,3-c,d)pyrene 3, 4, 5, 9 4 of 13 
Dibenz(a,h)anthracene 3, 4, 5, 9, 11 5 of 13 

Benzo(a)pyrene 3, 4, 5, 9, 10, 11 6 of 13 
Benzo(k)fluoranthene 3, 4, 5, 9, 10, 11 6 of 13 

Analytes Not Identified as COC4 
Bis(Chloroisopropyl)Ether 9 1 of 13 

Nitrobenzene 9 1 of 13 
Hexachloroethane 5, 9 2 of 13 

Hexachlorobutadiene 3, 4, 5, 9 4 of 13 
bis(2-Chloroethyl)ether 3, 4, 5, 9, 10 5 of 13 
3,3'-Dichlorobenzidine 3, 4, 5, 9, 10, 11 6 of 13 

Hexachlorobenzene 3, 4, 5, 9, 10, 11 6 of 13 
n-Nitroso-di-n-propylamine 3, 4, 5, 9, 10, 11 6 of 13 

Pentachlorophenol 3, 4, 5, 6, 9, 10, 11 7 of 13 
Notes: 
1. All sample IDs begin with PTA-2012-300MA-00 (for two-digit sample IDs) or PTA-2012-300MA-000 (for 

single-digit sample IDs). 
2. Throughout this section, samples with elevated DLs are referred to as diluted samples while samples without 

elevated DLs are referred to as undiluted samples. 
3. These include analytes identified as COCs for PICA-072/Site 31 in the 2007 Proposed Plan (ARCADIS 2007c) 

and analytes identified as COCs for PICA-193 in the 2004 ROD (PTA 2004). 
4. There are no known activities that occurred in the 300 Marsh Area; therefore, it is likely that if chemical 

contamination is present, it is due either to activities conducted at the Former DRMO Yard or activities that caused 
chemical contamination in Green Pond Brook.  These SVOCs are not listed as COCs for Sites 31 and 193, which 
are adjacent to the 300 Marsh Area, and there are no known sources for these SVOCs. 

 
As shown in Table 3-2, seven SVOCs are COCs for the Former DRMO Yard (IRP Site 31) or 
Green Pond Brook (Site PICA-193), and nine SVOCs are not COCs for Site 31 or PICA-193.  
None of these SVOCs have been detected at levels above their LOC in the undiluted soil 
samples.  Benzo(b)fluoranthene, which is the only SVOC detected at a concentration above the 

                                                      
12 All of the sample logs (see Appendix E) for the surface soil samples (i.e., less than six inches bgs) indicate the 
presence of organic matter.  Therefore, it is unlikely that it would be possible to obtain surface soil samples from the 
300 Marsh Area that do not contain peat. 
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LOC was found in two diluted samples.  Therefore, significant SVOC contamination is not 
indicated at the 300 Marsh Area. 
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4 DATA EVALUATION 
 

4.1 300 Marsh Area 
 
Arsenic was the only analyte detected in the 300 Marsh Area at concentrations above the LOC and 
over a relatively widespread area.  Refer to Figure 14 in Appendix A.  Other analytes either were 
not detected at concentrations above their respective LOCs or did not show significant spatial 
distribution throughout the 300 Marsh Area sampling area.  Arsenic, which was detected in all 21 
samples collected from the 300 Marsh Area, was found in nine samples at concentrations above the 
LOC of 20 milligrams per kilogram (mg/kg).  Samples with arsenic concentrations above the LOC 
were shallow soil samples (i.e., collected from 0 to 6 inches bgs).  Arsenic concentrations in the 
samples collected from 12 to 18 inches bgs ranged from 4 mg/kg to 6.5 mg/kg, and the two 
samples collected from 24 to 30 inches bgs exhibited concentrations of 5.4 mg/kg and 14 mg/kg 
(all below the background concentration of 16 mg/kg provided in Table 3-1).   
 
As discussed above, within the 300 Marsh Area arsenic has been found at concentrations above the 
LOC in only the upper six inches of soil.  Soil samples were collected as a function of depth at five 
of the fifteen sampling locations (Refer to Table 4-1), including the two locations exhibiting the 
highest surface soil arsenic LOC exceedances.  At these locations, soil arsenic concentrations 
decreased with depth between 43% and 85% relative to surface soil concentrations, with all of the 
deeper samples exhibiting concentrations below the background level of 16 mg/kg (Table 3-1).   
 
The fact that arsenic is observed at higher concentrations in the top 0 to 6 inches of soil strongly 
suggests that the arsenic is not highly mobile within the soil column.  In particular, it can be 
inferred that the arsenic is exhibiting a high degree of partitioning to the soil phase, with aqueous 
concentrations remaining low as water travels down through the soil, since release of soil-bound 
arsenic into solution would cause a downward migration or “smearing” within the soil column. 
 

Table 4-1 
Arsenic Concentrations with Depth in 300 Marsh Area Soils 

 

Sample Date Collected Depth (ft bgs) 
Arsenic 

Concentration 
(mg/kg) 

Percent 
Decrease with 

Depth 
300 MA-0010 5/2/12 0 – 0.5 22 

76 
300 MA-0010D 5/2/12 1 – 1.5 5.3 
300 MA-0013 5/2/12 0 – 0.5 38 

63 
300 MA-0013D 10/22/13 2 – 2.5 14 
300 MA-0014 5/2/12 0 – 0.5 37 

85 
300 MA-0014D 10/22/13 2 – 2.5 5.4 
300 MA-0016 7/30/12 0 – 0.5 18 

64 
300 MA-0016D 7/30/12 1 – 1.5 6.5 
300 MA-0017 7/30/12 0 – 0.5 7 

43 
300 MA-0017D 7/30/12 1 – 1.5 4 

Note: bold values exceed the LOC 
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4.1.1 Arsenic-Soil Association and Ecological Risk 

4.1.1.1 Potential Release Mechanisms 

A number of potential release mechanisms for arsenic, listed below, are present within the 300 
Marsh Area.  This section evaluates whether these release mechanisms are viable, given the 
conditions present in the 300 Marsh Area.  As discussed below, based on this evaluation it does not 
appear that release of arsenic in the 300 Marsh Area to the surrounding environment is occurring.  
Instead, it appears likely that geochemical controls within the 300 Marsh Area are providing a 
substantial limitation on the mobility of the arsenic.  Therefore, no potential exposure pathways to 
human and/or ecological receptors appear to be present. 
 

 Release through soil disturbance that may cause redistribution via infiltration/percolation of 
precipitation through soil, leaching from soil to groundwater, and surface runoff to a nearby 
water body.  
 

 Secondary release mechanisms, including discharge of groundwater to surface water, 
surface water recharge to groundwater, and biotransfer of bioaccumulated arsenic through 
the food web. 
 

4.1.1.2 Factors Potentially Affecting Arsenic Mobility 

As discussed above, arsenic has been found at concentrations above the LOC only within the top 
six inches of soil.  The high capacity for arsenic within the surface layer of soil in the 300 Marsh 
Area may be due to a number of factors, including the following: 
 

 High Organic Matter Content (Peat) - Although this influence can be complicated, arsenic 
has the capacity to bind with solid and dissolved-phase organic matter (Wang and Mulligan 
2006; references therein).  In some systems, organic matter may enhance arsenic mobility 
by binding with arsenic in the dissolved phase and/or blocking or displacing it from iron 
oxide surfaces (Jiang et al. 2005), whereas in other systems, insoluble organic matter 
(existing as discrete particles or coatings on mineral surfaces) will enhance arsenic uptake, 
limiting mobility (e.g., Saada et al. 2003).  This control on arsenic immobilization has 
specifically been observed in wetland/peat systems, where strong arsenic-organic matter 
association can actually lead to an enrichment of arsenic in the organic matter layer over 
time as the soil column develops (Langner et al. 2012).   

 
 Presence of Sulfide Minerals - Depending on the redox conditions and level of water 

saturation of the surficial soils, sulfide minerals may also be controlling the observed low 
mobility of arsenic.  Specifically, in sulfate-reducing environments, arsenic can become 
entrapped in arsenic sulfide and mixed arsenic/iron sulfide phases or may adsorb to sulfide 
mineral surfaces (Onstott et al. 2011; references therein). 

 
 Association of Arsenic with Iron - The transport of inorganic arsenic in shallow soil is 

very often controlled by adsorption onto/coprecipitation within iron oxides (Campbell and 
Hering 2008; Welch et al. 2000).  Evidence for an iron-arsenic association within the 300 
Marsh Area is provided by the strong correlation observed between iron and arsenic 
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concentrations.  Refer to Figure 15 in Appendix A.  Specifically, samples with higher 
arsenic concentrations tend to be associated with samples having higher iron 
concentrations, suggesting that these higher arsenic levels are stabilized by the iron present 
in the soil.  This stabilization may be the result of a co-association of iron and arsenic in 
organic matter, association of arsenic within iron sulfides, and/or sorption of arsenic onto 
iron oxides. 

 
Furthermore, the likelihood of disturbance within the 300 Marsh Area is expected to be minimal 
since the 300 Marsh Area is a protected wetland and no changes in land use are anticipated. 

 
The observed low mobility (high soil-water partitioning) of arsenic in this area, coupled with a lack 
of soil disturbance, will limit the amount of arsenic that can be taken up by plants through the 
dissolved phase or that can migrate out of the 300 Area Marsh.  Accordingly, arsenic exposure 
through these pathways is unlikely. 
 
4.1.1.3 NJDEP Soil Ecological Screening Criteria 

To provide further context on the arsenic LOC exceedances, the arsenic LOC was compared to the 
NJDEP soil ecological screening criteria in Table 4-2 below (NJDEP 2009).  The NJDEP soil 
criteria vary substantially depending on receptor, with different criteria that are above and below 
the LOC and PTA-specific background.  Screening levels based on plant receptors vary from 
10 mg/kg (below the site-specific background) to 18 mg/kg, although as discussed above, plant 
uptake may be limited by the fact that arsenic is strongly bound to the soil.  In contrast, ecological 
soil screening levels for birds and mammals are listed as 43 mg/kg and 46 mg/kg, respectively, 
which are both above the highest arsenic concentrations observed in the 300 Marsh Area.  An 
additional soil screening level of 9.9 mg/kg (below the site-specific background) is listed in the 
NJDEP criteria as a Wildlife Preliminary Remediation Goal (PRG).  However, this number is 
based on plant and shrew studies that may not be applicable to the 300 Marsh Area (see footnotes 
in NJDEP 2009). 
 

Table 4-2 
300 Marsh Area Arsenic Results vs. NJDEP Ecological Screening Criteria 

 

300 Marsh 
Area 

Maximum 
Conc. 

(mg/kg1) 

LOC 
(mg/kg) 

Back-
ground 
Conc.2 

(mg/kg) 

NJDEP Ecological Screening Criteria for Soil3 (mg/kg) 

Wildlife 
PRGs4 

Terrestrial 
Plant Tox 

Benchmarks 

EcoSSLs5 

Plants Soil 
Invertebrates Avian Mammalian 

38 20 16 9.9  10 18 --- 43 46 

Notes: 
1. mg/kg – milligrams per kilogram 
2. Background concentration was taken from the 2002 Background Investigation (IT Corporation 2002). 
3. NJDEP 2009. http://www.nj.gov/dep/srp/guidance/ecoscreening/esc_table.pdf 
4. PRG – Preliminary Remediation Goal (see footnotes in NJDEP 2009) 
5. EcoSSL – Ecological Soil Screening Level (see footnotes in NJDEP 2009) 
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4.1.2 Arsenic Source Evaluation 

 
To evaluate the possibility that arsenic within the 300 Marsh Area may be related to historical 
activities within the Former DRMO Yard, the 300 Marsh Area results were compared to Former 
DRMO Yard surface soil data obtained from the IRP website eprism database.  The Former 
DRMO Yard data analysis focused on surface soil data (zero to one foot bgs interval) with sample 
IDs beginning with “31GR,” representing the 2003 sampling event.  The analytical procedures for 
this set of samples were sufficiently comparable to those used in the 300 Marsh Area analyses to 
allow for quantitative comparison, with USEPA Method 6010B (ICP-AES) used in the Former 
DRMO Yard analyses and USEPA Method 6020 (ICP-MS) used in the 300 Marsh Area analyses 
following total acid digestion.  However, the comparison below may be considered qualitative 
since the 31GR samples predate the 2007 QAPP, as indicated in Section 3.2.4. 
 
Metal-to-arsenic concentration ratios were determined for metals identified as COCs for the 
Former DRMO Yard and the ratios for the Former DRMO Yard data were compared to the 300 
Marsh Area data.  The results for cadmium, copper, lead, and zinc are shown on Figure 16 in 
Appendix A.  For each area, the ratio results are shown collectively using box-and-whisker plots.  
In these plots, the box boundaries encompass all data points between the 25th and 75th percentiles, 
the whiskers encompass data points between the 10th and 90th percentiles, and the points outside of 
the whiskers include data points that fall outside of the 10th and 90th percentiles.  The median value 
(50th percentile) is indicated by the solid line within the box. 
 
Comparison of the box-and-whisker plots illustrates that the metal to arsenic ratios in surface soils 
differ substantially between the Former DRMO Yard and the 300 Marsh Area, with higher 
cadmium to arsenic, copper to arsenic, lead to arsenic, and zinc to arsenic ratios observed in the 
Former DRMO Yard samples.  These results suggest that the processes controlling historical 
deposition of COCs within the Former DRMO Yard, which ultimately influenced the ratios of 
different COCs in surface soils, are not the same processes that controlled arsenic deposition in the 
300 Marsh Area. 
 
Although it is possible that different depositional modes may be responsible for the placement of 
arsenic in the DRMO Yard and in the 300 Marsh Area, any process that may have transported 
arsenic and other metals to the 300 Marsh Area from the DRMO Yard would have also deposited 
arsenic in the DRMO Yard itself.  However, comparison of the arsenic levels within the 300 Marsh 
Area and Former DRMO Yard (Figure 17 in Appendix A) illustrates that arsenic concentrations 
within the 300 Marsh Area are similar, and in fact a little higher, than within the DRMO Yard. 
 
There are three potential pathways by which arsenic could have been transported to the 300 Marsh 
Area from the DRMO Yard: 1) water transport (i.e., dissolved and/or particulate form within either 
surface water or rain water), 2) wind transport (i.e., transport of dust, fine soil, or other particulates 
through the air), or 3) burning activities causing arsenic volatilization, followed by wet and/or dry 
deposition.  It is highly unlikely, however, that any of these processes could deposit arsenic in the 
300 Marsh Area that would result in arsenic concentrations that are both 1) similar to the total soil 
arsenic observed in the DRMO Yard and 2) differ so substantially in metal-to-arsenic ratios as in 
the DRMO Yard.  Specifically, if arsenic were transported to the DRMO Yard in particulate form, 
either through wind or water, it would be anticipated that metal-to-arsenic ratios as observed in soil 
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samples would be more similar than they are.  It would also be expected that the soil arsenic 
concentration would exhibit a decreasing trend with distance from the DRMO Yard; however, this 
does not appear to be the case.  Figure 18 shows surface soil arsenic concentrations plotted as a 
function of perpendicular distance from Green Pond Brook, with trend lines fit to the data to 
determine whether a decreasing trend with distance could be observed. A linear fit to all of the 
concentration data (above- and below-LOC values), although exhibiting a negative slope, yields an 
R2 value of 0.159, indicating that the decrease in arsenic concentration with distance from the 
DRMO yard is not statistically significant.  Focusing on the above-LOC values only, the trend line 
actually has a slightly increasing slope (i.e., increasing arsenic concentrations with distance from 
Green Pond Brook), though again the trend is not statistically significant.  Thus, the arsenic 
concentrations observed within the 300 Marsh Area are not statistically higher in the vicinity of the 
DRMO Yard than they are at points more distant from the DRMO Yard.  
 
Transport of arsenic to the 300 Marsh Area in dissolved surface water (e.g., before Green Pond 
Brook was re-routed between the two areas) is also highly unlikely, as arsenic within surface water 
would be extremely diluted and would not be taken up by the soil in such uniformly high 
concentrations across the marsh.  Finally, if arsenic were liberated from the DRMO Yard through 
volatilization during burning activities and deposited in the 300 Marsh Area, it would be 
anticipated that other volatile metals, including lead and cadmium, would have been deposited as 
well, and thus the metal-to-arsenic ratios would be more similar in the two areas.  Based on these 
results, it appears extremely unlikely that the arsenic in the 300 Marsh Area is related to the 
DRMO Yard. 
 
Ultimately, the source of arsenic levels above the LOC in the 300 Marsh Area is unknown; 
however, it is probable that the arsenic levels observed in the surficial soils of the 300 Marsh Area 
are primarily the result of enriched naturally occurring arsenic.  As discussed above, arsenic levels 
above the LOC are restricted to the surface, where high concentrations of organic matter reside.  
Arsenic concentrations in the 300 Area, although above the site LOC, are not substantially above 
background levels and do not appear to be associated with the former DRMO Yard. The above 
facts suggest that the arsenic levels observed are a result of an enrichment of arsenic in the organic 
matter layer as a result of geochemical processes.  Therefore, further investigation of the 300 
Marsh Area does not appear warranted. 
 

4.2 East Bank Green Pond Brook 
 
Analysis of three historical samples collected from the east bank of Green Pond Brook in the area 
of the DRMO Yard has indicated the presence of numerous metals, including antimony, arsenic, 
cadmium, copper, lead, mercury, and zinc at concentrations above the LOCs.  Two of these sample 
locations cannot be accurately determined since sample coordinates are not available and the 
original map showing the sample locations is not to scale.  The third sample, 31GR-S18, which 
was collected in 2005, is located along the north portion of the 300 Marsh Area. 
 
According to the Final FS for Sites 31 and 101 (Shaw, 2005), contaminated soil associated with 
sample 31GR-S18 was to be addressed under the Sites 31 and 101 ROD as area of attainment AAS-

3.  However, as indicated in the Final Record of Decision for Site 31/101 (PICA 072) Soil 
(ARCADIS, 2008) that “in the Feasibility Study (FS) for Site 31/101 (PICA 072), a response 
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action recommendation was made for apparently isolated soil deposit located on the eastern bank 
of Green Pond Brook (GPB), opposite Building 314 (former DRMO Yard).  This sample location 
(31GR-S18) and surrounding area will be investigated in the future as a new Installation 
Restoration Program (IRP) site or as part of the Military Munitions Response Program (MMRP).” 
 
Therefore, during the MMRP RI, geophysical investigations were conducted along the banks of 
Green Pond Brook near the Former DRMO Yard.  Although more than 400 anomalies were 
identified and intrusively investigated, MD was only found at four locations; two locations in the 
western bank of the brook and two locations in the eastern bank of the brook 
 
Two soil samples, 300MA-0001 and 300MA-0002, were collected from the eastern bank of Green 
Pond Brook at locations where MD was found during the MMRP.  Numerous metals including 
antimony, arsenic, copper, lead and zinc, were found at concentrations above their respective 
LOCs in 300MA-0001, which was located approximately 20 feet from sample 31GR-S18.  Barium 
and beryllium were detected above their respective LOCs in sample 300MA-0002, which was 
located near the center of the 300 Marsh Area. 
 
The data from samples 300MA-0001, 300MA-0002, and 31GR-S18 indicate the metals detected in 
the east bank of Green Pond Brook soils may be associated with MD.  Although the MMRP 
investigation did not indicate the presence of large burial areas in the eastern bank, the extent of 
soil containing metals at concentrations above their respective LOCs is unknown.  Therefore, it is 
recommended that additional systematic and biased soil samples be collected from the eastern bank 
of Green Pond Brook, in the vicinity of the DRMO Yard, and analyzed for antimony, arsenic, 
cadmium, copper, lead, mercury, and zinc.
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FIGURE 2
300 MARSH AREA
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FIGURE 3
PICA-072/SITE 31 LOCATION

Source: ARCADIS, Inc., Final Proposed Plan Sites 31 and 101
(PICA 072), Former DRMO Yard and Former Gas Station,
September 2007
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FIGURE 4
1931 RESERVATION MAP
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FIGURE 5
1940 RESERVATION MAP
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FIGURE 6
NON-TIME CRITICAL REMOVAL ACTION

TEST PIT LOCATIONS

Source: Roy F. Weston, Inc., Non-Time Critical Removal Action Site Investigation Report of the DRMO (RI – Concept Site No. 31), July 1994
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FIGURE 7
IRP SOIL SAMPLE LOCATIONS
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FIGURE 8
GREEN POND BROOK

REMEDIAL ACTION REGIONS

Source: PTA, Record of Decision, Green Pond Brook/Bear Swamp Brook, Picatinny, New Jersey, December 2004
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FIGURE 9
GREEN POND MRS
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FIGURE 10
GREEN POND MRS

MMRP CHARACTERIZATION APPROACH
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FIGURE 11
IRP AND MMRP GREEN POND MRS

SOIL SAMPLE LOCATIONS
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FIGURE 12
GEOPHYSICAL SURVEY AREA
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Note:  The geophysical surveyed area extends 50 feet
east from the water's edge within the Marsh area.
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FIGURE 13
300 MARSH AREA

SOIL SAMPLE LOCATIONS
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FIGURE 14
ARSENIC DISTRIBUTION
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FIGURE 15
ARSENIC VS. IRON SCATTER PLOT

PICATINNY ARSENAL
MORRIS COUNTY, NEW JERSEY



Lead:Arsenic Ratio Zinc:Arsenic Ratio

Copper:Arsenic RatioCadmium:Arsenic Ratio

300 Marsh Area     DRMO (G-31-GR) 300 Marsh Area     DRMO (G-31-GR)

300 Marsh Area     DRMO (G-31-GR)300 Marsh Area     DRMO (G-31-GR)

Pb
/As

0.1

1

10

100

1000

10000

1

1

0.1

1

10

100

1000

1000010

0.1

0.01

10

100

1000

Zn
/A

s
Cu

/As

Cd
/As

FIGURE 16
METAL:ARSENIC

CONCENTRATION RATIOS
PICATINNY ARSENAL

MORRIS COUNTY, NEW JERSEY



FIGURE 17
ARSENIC CONCENTRATIONS

IN THE 300 MARSH AREA
AND FORMER DRMO YARD
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FIGURE 18
ARSENIC CONCENTRATIONS IN THE
300 MARSH AREA AS A FUNCTION

OF DISTANCE FROM
GREEN POND BROOK
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APPENDIX B – Memorandum for Record, Trip Report, 
Picatinny Arsenal, 22 June 93













APPENDIX C – Non-Time Critical Removal Action Site 
Investigation Report of the DRMO, July 1994















































































































































































APPENDIX D – Table of MMRP Soil Sample Analytical 
Results



Picatinny Arsenal MMRP Remedial Investigation
Sample ID 300MA-0001 300MA-0001RC 300MA-0002 300MA-0002RC 300MA-0003 300MA-0004 300MA-0005 300MA-0006 300MA-0007 300MA-0008 300MA-0009 300MA-0010 300MA-0010D 300MA-0011

Lab Sample ID 280-28294-1 280-28486-1 280-28294-1 280-28486-2 280-28486-3 280-28486-4 280-28486-5 280-28486-6 280-28486-7 280-28486-8 280-28486-9 280-28486-10 280-31658-1 280-28486-11
Sample Type Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Sample Date 4/28/2012 5/2/2012 4/28/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 7/30/2012 5/2/2012

Comments

Aluminum 12800 NA 4200 NC 22000 NC 11000 13000 12000 7900 11000 8400 9600 14000 NC 13000
Antimony 0.35 14 120 NC 4.2 U NC 1.3 J 1.1 J 1.1 J 2.7 U 1.6 U 1.7 U 2.0 U 1.8 U NC 2.3 U
Arsenic 16 20 46 NC 16 J NC 19 25 21 8.8 J 20 28 26 22 5.3 28
Barium 161 700 140 NC 890 NC 230 150 200 78 140 160 110 170 NC 220
Beryllium 1.6 2 0.66 J NC 2.6 J NC 1.6 1.6 1.7 0.96 J 1.4 1.3 J 1.2 J 1.6 NC 1.9
Cadmium 1.7 39 22 NC 1.9 J NC 3.5 2.3 3 2.1 J 2.6 2 2.1 2.1 NC 3.7
Calcium 5990 NA 5900 NC 61000 NC 12000 5700 8500 7800 7300 12000 6700 8600 NC 9700
Chromium 23.8 NA 44 NC 27 NC 24 33 27 15 J 18 17 51 66 NC 36
Cobalt 10.2 NA 12 NC 5.7 J NC 14 16 21 4.9 10 8.2 4.9 15 NC 20
Copper 27.2 600 36000 NC 48 NC 210 220 240 97 120 73 150 140 NC 240
Iron 67600 NA 180000 NC 41000 NC 32000 37000 39000 12000 25000 18000 21000 33000 NC 37000
Lead 38.8 400 3400 NC 150 NC 230 410 310 100 160 170 370 290 NC 400
Magnesium 4260 NA 940 NC 17000 NC 2300 1900 2300 1700 1400 1300 1200 2100 NC 2300
Manganese 832 NA 1300 NC 7700 NC 2600 1900 3500 230 1200 1500 280 1600 NC 3200
Nickel 17.2 250 49 NC 13 J NC 27 22 27 27 16 17 16 24 NC 30
Potassium 821 NA 230 J NC 1900 J NC 560 J 510 J 620 J 600 J 480 J 740 J 560 J 630 J NC 600 J
Selenium 0.96 63 8.8 NC 8.4 U NC 4.1 J 5.6 J 4.6 J 5.4 U 4.8 J 5.1 J 7.1 J 3.6 J NC 4.6 J
Silver 0.8 110 5.7 NC 1.4 U NC 4.7 4.9 6 2.7 J 1.8 J 1.4 J 3.8 J 6.5 NC 6.2
Sodium 638 NA 150 J NC 780 J NC 210 J 280 U 210 J 630 J 200 J 280 U 330 U 220 J NC 290 J
Strontium 16 NA 30 NC 270 NC 58 28 43 32 33 43 32 41 NC 47
Thallium 0.84 2 2.8 U NC 8.4 U NC 3.4 U 3.4 U 3.5 U 5.4 U 3.1 U 3.3 U 3.9 U 3.6 U NC 4.7 U
Vanadium 72.4 370 30 NC 44 NC 42 49 48 26 47 49 49 53 NC 48
Zinc 171 1500 9900 NC 550 NC 320 210 270 120 170 160 110 220 NC 320
Mercury 0.25 14 7.1 J NC 0.24 NC 3.3 6.6 5 1.1 1.3 1 2.9 3.3 NC 8.1

Aroclor 1016 NA 490 R 25 U R 12 U 29 UJ 28 U 30 U 49 U 29 U 29 U 36 U 34 U NC 39 U
Aroclor 1221 NA 490 R 51 U R 25 U 58 UJ 56 U 60 U 98 U 57 U 58 U 73 U 69 U NC 78 U
Aroclor 1232 NA 490 R 25 U R 12 U 29 UJ 28 U 30 U 49 U 29 U 29 U 36 U 34 U NC 39 U
Aroclor 1242 NA 490 R 25 U R 12 U 29 UJ 28 U 30 U 49 U 29 U 29 U 36 U 34 U NC 39 U
Aroclor 1248 NA 490 R 25 U R 12 U 29 UJ 28 U 30 U 49 U 29 U 29 U 36 U 34 U NC 39 U
Aroclor 1254 NA 490 R 25 U R 12 U 29 UJ 28 U 30 U 49 U 29 U 29 U 36 U 34 U NC 39 U
Aroclor 1260 NA 490 R 25 U R 23 J 29 UJ 170 J 160 J 49 U 60 J 110 80 J 34 U NC 39 U
Aroclor 1262 NA 490 R 59 J R 25 U 51 J 56 U 60 U 98 U 57 U 58 U 73 U 53 J NC 57 J
Aroclor 1268 NA 490 R 25 U R 12 U 29 UJ 28 U 30 U 49 U 29 U 29 U 36 U 34 U NC 39 U

1,2,4-Trichlorobenzene NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
1,2-Dichlorobenzene NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
1,2-Diphenylhydrazine NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
1,3-Dichlorobenzene NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
1,4-Dichlorobenzene NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
2,4,5-Trichlorophenol NA NA R 1400 U R 180 U 36000 UJ 35000 UJ 38000 UJ 2500 U 1500 U 1500 U 47000 UJ 4400 U NC 5100 U
2,4,6-Trichlorophenol NA NA R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
2,4-Dichlorophenol NA NA R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
2,4-Dimethylphenol NA NA R 1400 U R 180 U 36000 UJ 35000 UJ 38000 UJ 2500 U 1500 U 1500 U 47000 UJ 4400 U NC 5100 U
2,4-Dinitrophenol NA NA R 7100 U R 910 U 180000 UJ 180000 UJ 200000 UJ 13000 U 7800 U 7600 U 240000 UJ 23000 U NC 26000 U
2,4-Dinitrotoluene NA NA R 1400 U R 180 U 36000 UJ 635000 UJ 38000 UJ 2500 U 1500 U 1500 U 47000 UJ 4400 U NC 5100 U
2,6-Dinitrotoluene NA NA R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
2-Chloronaphthalene NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
2-Chlorophenol NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
2-Methylnaphthalene NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
2-Methylphenol NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
2-Nitroaniline NA NA R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
2-Nitrophenol NA NA R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U

PCBs (ug/kg)

SVOCs (ug/kg)

Q Q QQ Q Q Q Q

Metals (mg/kg)

Q
PTA Specific 
Background 

(mg/kg)

Level of 
Concern 
(LOC)

QQ Q Q Q



Picatinny Arsenal MMRP Remedial Investigation
Sample ID 300MA-0001 300MA-0001RC 300MA-0002 300MA-0002RC 300MA-0003 300MA-0004 300MA-0005 300MA-0006 300MA-0007 300MA-0008 300MA-0009 300MA-0010 300MA-0010D 300MA-0011

Lab Sample ID 280-28294-1 280-28486-1 280-28294-1 280-28486-2 280-28486-3 280-28486-4 280-28486-5 280-28486-6 280-28486-7 280-28486-8 280-28486-9 280-28486-10 280-31658-1 280-28486-11
Sample Type Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Sample Date 4/28/2012 5/2/2012 4/28/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 7/30/2012 5/2/2012

Comments

Q Q QQ Q Q Q Q Q
PTA Specific 
Background 

(mg/kg)

Level of 
Concern 
(LOC)

QQ Q Q Q

3-Methylphenol, 4-Methylphenol NA NA R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
3,3'-Dichlorobenzidine NA 2000 R 3500 U R 450 U 91000 UJ 89000 UJ 98000 UJ 6400 U 3800 U 3700 U 120000 UJ 11000 U NC 13000 U
3-Nitroaniline NA NA R 1400 U R 180 U 37000 UJ 36000 UJ 39000 UJ 2600 U 1500 U 1500 U 48000 UJ 4500 U NC 5200 U
4,6-dinitro-2-Methylphenol NA NA R 7000 U R 900 U 180000 UJ 180000 UJ 200000 UJ 13000 U 7700 U 7500 U 240000 UJ 22000 U NC 26000 U
4-Bromophenyl phenyl ether NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
4-Chloro-3-methylphenol NA 100000 R 1400 U R 180 U 36000 UJ 35000 UJ 38000 UJ 2500 U 1500 U 1500 U 47000 UJ 4400 U NC 5100 U
4-Chloroaniline NA 230000 R 1400 U R 180 U 36000 UJ 35000 UJ 38000 UJ 2500 U 1500 U 1500 U 47000 UJ 4400 U NC 5100 U
4-Chlorophenyl phenyl ether NA NA R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
4-Nitroaniline NA NA R 1400 U R 180 U 36000 UJ 35000 UJ 38000 UJ 2500 U 1500 U 1500 U 47000 UJ 4400 U NC 5100 U
4-Nitrophenol NA NA R 3500 U R 450 U 91000 UJ 89000 UJ 98000 UJ 6400 U 3800 U 3700 U 120000 UJ 11000 U NC 13000 U
Acenaphthene NA 100000 R 180 U R 23 U 4700 UJ 4600 UJ 5000 UJ 330 U 200 U 190 U 6100 UJ 570 U NC 670 U
Acenaphthylene NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
Anthracene NA 100000 R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
Benz(a)anthracene NA 900 R 260 J R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 270 J 12000 UJ 1100 U NC 860 J
Benzo(a)pyrene NA 660 R 250 J R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
Benzo(b)fluoranthene NA 900 R 480 J R 52 J 9100 UJ 11000 J 9800 UJ 640 U 380 U 420 J 12000 UJ 1100 U NC 1500 J
Benzo(g,h,i)perylene NA NA R 190 J R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
Benzo(k)fluoranthene NA 900 R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 2400 UJ 2200 U NC 2600 U
Benzoic Acid NA NA R 7000 U R 900 U 180000 UJ 180000 UJ 200000 UJ 13000 U 7700 U 7500 U 240000 UJ 22000 U NC 26000 U
Benzyl alcohol NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
Bis(Chloroisopropyl)Ether NA 10000 R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
bis(2-Chloroethoxy)methane NA NA R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
bis(2-Chloroethyl)ether NA 660 R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
bis(2-Ethylhexyl)phthalate NA 49000 R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
Butylbenzyl phthalate NA 100000 R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
Carbazole NA NA R 710 U R 91 U 18000 UJ 18000 UJ 20000 UJ 1300 U 780 U 760 U 24000 UJ 2300 U NC 2600 U
Chrysene NA 9000 R 320 J R 39 J 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1100 J
Dibenz(a,h)anthracene NA 660 R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
Dibenzofuran NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
Diethylphthalate NA 50000 R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
Dimethylphthalate NA 50000 R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
di-n-Butylphthalate NA 100000 R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 J
di-n-Octylphthalate NA 100000 R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
Fluoranthene NA 100000 R 500 J R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 510 J 24000 UJ 2200 U NC 1600 J
Fluorene NA 100000 R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
Hexachlorobenzene NA 660 R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
Hexachlorobutadiene NA 1000 R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
Hexachloroethane NA 6000 R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
Indeno(1,2,3-c,d)pyrene NA 900 R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
Isophorone NA 50000 R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
Naphthalene NA 100000 R 700 U R 90 U 18000 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
Nitrobenzene NA 10000 R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
N-Nitrosodimethylamine NA 100000 R 700 U R 90 U 1800 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
n-Nitroso-di-n-propylamine NA 660 R 700 U R 90 U 1800 UJ 18000 UJ 20000 UJ 1300 U 770 U 750 U 24000 UJ 2200 U NC 2600 U
n-Nitrosodiphenylamine NA NA R 350 U R 45 U 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 370 U 12000 UJ 1100 U NC 1300 U
Pentachlorophenol NA 6000 R 7100 U R 910 U 18000 UJ 180000 UJ 200000 UJ 13000 U 7800 U 7600 U 240000 UJ 23000 U NC 26000 U
Phenanthrene NA NA R 220 J R 30 J 9100 UJ 8900 UJ 9800 UJ 640 U 380 U 250 J 12000 UJ 1100 U NC 790 J
Phenol NA 50000 R 1900 J R 45 U 9100 UJ 8900 UJ 9800 UJ 560 J 380 U 370 U 12000 UJ 1100 U NC 1300 U
Pyrene NA 100000 R 440 J R 45 J 9100 UJ 5700 J 9800 UJ 400 J 260 J 460 J 12000 UJ 700 J NC 1400 J

2,4,6-Trinitrotoluene NA NA R 0.039 U R 0.038 U 0.039 U 0.11 J 0.039 U 0.039 U 0.040 U 0.040 U 0.040 U 0.039 U NC 0.040 U
2,4-Dinitrotoluene NA NA R 0.034 J R 0.038 U 0.046 J 0.38 J 0.47 0.039 U 0.040 U 0.040 U 0.045 J 0.043 J NC 0.12
2,6-Dinitrotoluene NA NA R 0.039 U R 0.038 U 0.039 U 0.040 U 0.039 U 0.039 U 0.040 U 0.040 U 0.040 U 0.039 U NC 0.040 U
2-amino-4,6-Dinitrotoluene NA NA R 0.039 U R 0.038 U 0.039 U 0.040 U 0.039 U 0.039 U 0.040 U 0.040 U 0.040 U 0.039 U NC 0.040 U

Explosives (mg/kg)



Picatinny Arsenal MMRP Remedial Investigation
Sample ID 300MA-0001 300MA-0001RC 300MA-0002 300MA-0002RC 300MA-0003 300MA-0004 300MA-0005 300MA-0006 300MA-0007 300MA-0008 300MA-0009 300MA-0010 300MA-0010D 300MA-0011

Lab Sample ID 280-28294-1 280-28486-1 280-28294-1 280-28486-2 280-28486-3 280-28486-4 280-28486-5 280-28486-6 280-28486-7 280-28486-8 280-28486-9 280-28486-10 280-31658-1 280-28486-11
Sample Type Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Sample Date 4/28/2012 5/2/2012 4/28/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 5/2/2012 7/30/2012 5/2/2012

Comments

Q Q QQ Q Q Q Q Q
PTA Specific 
Background 

(mg/kg)

Level of 
Concern 
(LOC)

QQ Q Q Q

4-amino-2,6-Dinitrotoluene NA NA R 0.039 U R 0.038 U 0.039 U 0.040 U 0.039 U 0.039 U 0.040 U 0.040 U 0.040 U 0.039 U NC 0.040 U
HMX NA NA R 0.039 U R 0.038 U 0.039 U 0.040 U 0.039 U 0.039 U 0.040 U 0.040 U 0.040 U 0.039 U NC 0.040 U
Nitroglycerin NA NA R 0.39 U R 0.38 U 0.39 U 0.40 U 0.39 U 0.39 U 0.40 U 0.40 U 0.40 U 0.39 U NC 0.40 U
PETN NA NA R 0.99 U R 0.96 U 0.98 U 0.99 U 0.39 U 0.97 U 0.99 U 0.99 U 0.5 J 0.98 U NC 0.99 U
Picric Acid NA NA R 0.039 U R 0.038 U 0.039 U 0.040 U 0.039 U 0.039 U 0.040 U 0.040 U 0.040 U 0.039 U NC 0.040 U
RDX NA NA R 0.045 J R 0.077 U 0.079 U 0.079 U 0.078 U 0.078 U 0.079 U 0.057 J 0.079 U 0.079 U NC 0.079 U
Tetryl NA NA R 0.079 U R 0.077 U 0.079 U 0.079 U 0.078 U 0.078 U 0.079 U 0.079 U 0.079 U 0.079 U NC 0.079 U



Picatinny Arsenal MMRP Remedial Investigation
Sample ID

Lab Sample ID
Sample Type
Sample Date

Comments

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Vanadium
Zinc
Mercury

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,2-Diphenylhydrazine
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol

PCBs (ug/kg)

SVOCs (ug/kg)

Metals (mg/kg)

300MA-0012 300MA-0013 300MA-0013D 300MA-0014 300MA-0014D 300MA-0015 300MA-0016 300MA-0016D 300MA-0017 300MA-0017D 300MA-0020D
280-28486-12 280-28486-13 280-48294-1 280-28486-14 280-48294-2 280-28486-15 280-31658-3 280-31658-4 280-31658-5 280-31658-6 280-31658-2

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
5/2/2012 5/2/2012 10/22/2013 5/2/2012 10/22/2013 5/2/2012 7/30/2012 7/30/2012 7/30/2012 7/30/2012 7/30/2012

14000 12000 NC 11000 NC 14000 NC NC NC NC NC
1.7 U 1.7 U NC 1.5 J NC 1.5 U NC NC NC NC NC
31 38 14 37 5.4 18 18 6.5 7 4 5.6
140 170 NC 130 NC 110 NC NC NC NC NC
1.6 1.5 NC 1.5 J NC 1.1 J NC NC NC NC NC
1.7 1.7 NC 2.6 NC 0.92 J NC NC NC NC NC

5900 5200 NC 10000 NC 2500 NC NC NC NC NC
27 27 NC 32 NC 28 NC NC NC NC NC
13 16 NC 14 NC 4.3 NC NC NC NC NC
89 71 NC 77 NC 62 NC NC NC NC NC

43000 52000 NC 34000 NC 20000 NC NC NC NC NC
220 170 NC 180 NC 150 NC NC NC NC NC

1800 1100 NC 2000 NC 940 NC NC NC NC NC
860 2500 NC 2200 NC 330 NC NC NC NC NC
21 28 NC 24 NC 13 NC NC NC NC NC
850 J 500 J NC 570 J NC 540 J NC NC NC NC NC
6.5 J 11 NC 12 NC 5.4 J NC NC NC NC NC
1.9 J 1.2 J NC 2.8 J NC 1.5 J NC NC NC NC NC
190 J 290 U NC 280 J NC 250 U NC NC NC NC NC
24 25 NC 43 NC 15 NC NC NC NC NC
3.5 U 3.5 U NC 3.8 U NC 3.0 U NC NC NC NC NC
67 61 NC 76 NC 43 NC NC NC NC NC
120 140 NC 150 NC 61 NC NC NC NC NC
2.2 1.2 NC 1.3 NC 1.2 NC NC NC NC NC

33 U 28 U NC 31 U NC 27 U NC NC NC NC NC
66 U 57 U NC 63 U NC 53 U NC NC NC NC NC
33 U 28 U NC 31 U NC 27 U NC NC NC NC NC
33 U 28 U NC 31 U NC 27 U NC NC NC NC NC
33 U 28 U NC 31 U NC 27 U NC NC NC NC NC
33 U 28 U NC 31 U NC 27 U NC NC NC NC NC
33 U 28 U NC 31 U NC 37 J NC NC NC NC NC
66 U 57 U NC 63 U NC 53 U NC NC NC NC NC
33 U 28 U NC 31 U NC 27 U NC NC NC NC NC

430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC

1700 U 1500 U NC 1600 U NC 1300 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC

1700 U 1500 U NC 1600 U NC 1300 U NC NC NC NC NC
8800 U 8900 U NC 8200 U NC 6600 U NC NC NC NC NC
1700 U 1500 U NC 1600 U NC 1300 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC

QQ Q QQ Q Q Q QQ Q



Picatinny Arsenal MMRP Remedial Investigation
Sample ID

Lab Sample ID
Sample Type
Sample Date

Comments
3-Methylphenol, 4-Methylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-dinitro-2-Methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl alcohol
Bis(Chloroisopropyl)Ether
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
di-n-Butylphthalate
di-n-Octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indeno(1,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodimethylamine
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-amino-4,6-Dinitrotoluene

Explosives (mg/kg)

300MA-0012 300MA-0013 300MA-0013D 300MA-0014 300MA-0014D 300MA-0015 300MA-0016 300MA-0016D 300MA-0017 300MA-0017D 300MA-0020D
280-28486-12 280-28486-13 280-48294-1 280-28486-14 280-48294-2 280-28486-15 280-31658-3 280-31658-4 280-31658-5 280-31658-6 280-31658-2

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
5/2/2012 5/2/2012 10/22/2013 5/2/2012 10/22/2013 5/2/2012 7/30/2012 7/30/2012 7/30/2012 7/30/2012 7/30/2012

QQ Q QQ Q Q Q QQ Q

870 U 770 U NC 810 U NC 650 U NC NC NC NC NC
4300 U 3900 U NC 4000 U NC 3200 U NC NC NC NC NC
1700 U 1600 U NC 1600 U NC 1300 U NC NC NC NC NC
8700 U 7700 U NC 8100 U NC 6500 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC

1700 U 1500 U NC 1600 U NC 1300 U NC NC NC NC NC
1700 U 1500 U NC 1600 U NC 3100 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC

1700 U 1500 U NC 1600 U NC 1300 U NC NC NC NC NC
4300 U 3900 U NC 4000 U NC 3200 U NC NC NC NC NC
220 U 200 U NC 210 U NC 170 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
260 J 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
410 J 370 J NC 340 J NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC

8700 U 7700 U NC 8100 U NC 6500 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC
880 U 780 U NC 820 U NC 660 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC
870 U 440 J NC 810 U NC 650 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC
870 U 770 U NC 810 U NC 650 U NC NC NC NC NC
430 U 390 U NC 400 U NC 320 U NC NC NC NC NC

8800 U 7800 U NC 8200 U NC 6600 U NC NC NC NC NC
230 J 210 J NC 220 J NC 320 U NC NC NC NC NC

4300 U 390 U NC 400 U NC 320 U NC NC NC NC NC
370 J 380 J NC 370 J NC 240 J NC NC NC NC NC

0.039 U 0.039 U NC 0.040 U NC 0.040 U NC NC NC NC NC
0.045 J 0.039 U NC 0.040 U NC 0.040 U NC NC NC NC NC
0.039 U 0.039 U NC 0.040 U NC 0.040 U NC NC NC NC NC
0.039 U 0.039 U NC 0.040 U NC 0.040 U NC NC NC NC NC



Picatinny Arsenal MMRP Remedial Investigation
Sample ID

Lab Sample ID
Sample Type
Sample Date

Comments
4-amino-2,6-Dinitrotoluene
HMX
Nitroglycerin
PETN
Picric Acid
RDX
Tetryl

300MA-0012 300MA-0013 300MA-0013D 300MA-0014 300MA-0014D 300MA-0015 300MA-0016 300MA-0016D 300MA-0017 300MA-0017D 300MA-0020D
280-28486-12 280-28486-13 280-48294-1 280-28486-14 280-48294-2 280-28486-15 280-31658-3 280-31658-4 280-31658-5 280-31658-6 280-31658-2

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
5/2/2012 5/2/2012 10/22/2013 5/2/2012 10/22/2013 5/2/2012 7/30/2012 7/30/2012 7/30/2012 7/30/2012 7/30/2012

QQ Q QQ Q Q Q QQ Q

0.039 U 0.039 U NC 0.040 U NC 0.040 U NC NC NC NC NC
0.039 U 0.039 U NC 0.040 U NC 0.040 U NC NC NC NC NC
0.39 U 0.39 U NC 0.40 U NC 0.40 U NC NC NC NC NC
0.96 U 0.98 U NC 1.0 U NC 1.0 U NC NC NC NC NC
0.039 U 0.039 U NC 0.040 U NC 0.040 U NC NC NC NC NC
0.077 U 0.078 U NC 0.061 J NC 0.080 U NC NC NC NC NC
0.077 U 0.078 U NC 0.080 U NC 0.080 U NC NC NC NC NC



APPENDIX E – Sampling Data Sheets



























g:\aproject\admin\forms\field\PTA-2012-300MA-0010D\10/31/2012

ARCADIS

Soil Sampling Log

Project/Site Location Picatinny Arsenal Project No.

Sample No. PTA-2012-300MA-0010D Coded/Replicate No. .

Date 7/30/2012 Time Sampling Began 12:50 Time Sampling Ended

Weather 70's, cloudy

Site Description Green Pond Marsh Area

Sampling Method and Material: Trowels

From

1.0

OTHER (PID Readings; etc.) Dup taken at this depth, PTA-2012-300MA-0020D (13:00)

Constituents Sampled Container Description Preservative
Arsenic

Remarks N 14870022 E 1761136

Sample Personnel Dawn Post and Morgan Parr

1.5

Depth (ft)

dark brownish silt/peat, with vegetative matter, wet.  Water table encountered at 14".
To

3816003.0000

Soil/Sediment/Sludge Description
(Color, description, moisture, odor)

8 oz ice

















g:\aproject\admin\forms\field\PTA-2012-300MA-0016\10/31/2012

ARCADIS

Soil Sampling Log

Project/Site Location Picatinny Arsenal Project No.

Sample No. PTA-2012-300MA-0016 Coded/Replicate No. .

Date 7/30/2012 Time Sampling Began 13:40 Time Sampling Ended

Weather 70's, cloudy

Site Description Green Pond Marsh Area

Sampling Method and Material: Trowels

From

0

OTHER (PID Readings; etc.)

Constituents Sampled Container Description Preservative
Arsenic

Remarks N 14870180.64 E 1761398.91

Sample Personnel Dawn Post and Morgan Parr

3816003.0000

Soil/Sediment/Sludge Description
(Color, description, moisture, odor)

8 oz ice

6"

Depth (ft)

dark brownish silt/peat, with vegetative matter, moist.  No water encountered.
To



g:\aproject\admin\forms\field\PTA-2012-300MA-0016D\10/31/2012

ARCADIS

Soil Sampling Log

Project/Site Location Picatinny Arsenal Project No.

Sample No. PTA-2012-300MA-0016D Coded/Replicate No. .

Date 7/30/2012 Time Sampling Began 13:45 Time Sampling Ended

Weather 70's, cloudy

Site Description Green Pond Marsh Area

Sampling Method and Material: Trowels

From

1

OTHER (PID Readings; etc.)

Constituents Sampled Container Description Preservative
Arsenic

Remarks N 14870180.64 E 1761398.91

Sample Personnel Dawn Post and Morgan Parr

1.5

Depth (ft)

dark brownish silt/peat, with vegetative matter, wet.  Water table encountered at 1'.
To

3816003.0000

Soil/Sediment/Sludge Description
(Color, description, moisture, odor)

8 oz ice



g:\aproject\admin\forms\field\PTA-2012-300MA-0017\10/31/2012

ARCADIS

Soil Sampling Log

Project/Site Location Picatinny Arsenal Project No.

Sample No. PTA-2012-300MA-0017 Coded/Replicate No. .

Date 7/30/2012 Time Sampling Began 12:00 Time Sampling Ended

Weather 70's, cloudy

Site Description Green Pond Marsh Area

Sampling Method and Material: Trowels

From

0

OTHER (PID Readings; etc.) N 14870475.42 E 1761536.18

Constituents Sampled Container Description Preservative
Arsenic

Remarks

Sample Personnel Dawn Post and Morgan Parr

6"

MS/MSD was taken at this sample.  There were two rows of sheet piling (one row was approximately 6' high and 
on the other side it was approximately 3' high).  The sample was taken on the outside of the 3' high sheet piling.  

Depth (ft)

dark brownish silt/peat, moist.  No water encountered.
To

3816003.0000

Soil/Sediment/Sludge Description
(Color, description, moisture, odor)

8 oz ice



g:\aproject\admin\forms\field\PTA-2012-300MA-0017D\10/31/2012

ARCADIS

Soil Sampling Log

Project/Site Location Picatinny Arsenal Project No.

Sample No. PTA-2012-300MA-0017D Coded/Replicate No. .

Date 7/30/2012 Time Sampling Began 12:10 Time Sampling Ended

Weather 70's, cloudy

Site Description Green Pond Marsh Area

Sampling Method and Material: Trowels

From

1

OTHER (PID Readings; etc.) N 14870475.42 E 1761536.18

Constituents Sampled Container Description Preservative
Arsenic

Remarks

Sample Personnel Dawn Post and Morgan Parr

ice

Depth (ft)

brownish/greyish color, sandyish type of texture, very moist.  No water encountered.
To

3816003.0000

Soil/Sediment/Sludge Description
(Color, description, moisture, odor)

1.5

There were two rows of sheet piling (one row was approximately 6' high and on the other side it was 
approximately 3' high).  The sample was taken on the outside of the 3' high sheet piling.  

8 oz



APPENDIX F – Photograph Log 



 
Picatinny Arsenal 

Project:  300 Marsh Area Sampling Location:   Picatinny Arsenal, NJ Project No. 
03816003.0000 

Photo No. 1 

 

Description: 
 
300MA-001 
 

 
Picatinny Arsenal 

Project:  300 Marsh Area Sampling Location:   Picatinny Arsenal, NJ Project No. 
03816003.0000 

Photo No. 2 

 

Description: 
 
300MA-002 

 



 
Picatinny Arsenal 

Project:  300 Marsh Area Sampling Location:   Picatinny Arsenal, NJ Project No. 
03816003.0000 

Photo No. 3 

 

Description: 
 
300MA-003 
 

 
Picatinny Arsenal 

Project:  300 Marsh Area Sampling Location:   Picatinny Arsenal, NJ Project No. 
03816003.0000 

Photo No. 4 

 

Description: 
 
300MA-004 

 



 
Picatinny Arsenal 

Project:  300 Marsh Area Sampling Location:   Picatinny Arsenal, NJ Project No. 
03816003.0000 

Photo No. 5 

 

Description: 
 
300MA-005 

 
Picatinny Arsenal 

Project:  300 Marsh Area Sampling Location:   Picatinny Arsenal, NJ Project No. 
03816003.0000 

Photo No. 6 

 

Description: 
 
300MA-006 
 
 

 
 



 
Picatinny Arsenal 

Project:  300 Marsh Area Sampling Location:   Picatinny Arsenal, NJ Project No. 
03816003.0000 

Photo No. 7 

 

Description: 
 
300MA-007 

 
Picatinny Arsenal 

Project:  300 Marsh Area Sampling Location:   Picatinny Arsenal, NJ Project No. 
03816003.0000 

Photo No. 8 

 

Description: 
 
300MA-008 

 
 



 
Picatinny Arsenal 

Project:  300 Marsh Area Sampling Location:   Picatinny Arsenal, NJ Project No. 
03816003.0000 

Photo No. 9 

 

Description: 
 
300MA-009 

 
Picatinny Arsenal 

Project:  300 Marsh Area Sampling Location:   Picatinny Arsenal, NJ Project No. 
03816003.0000 

Photo No. 10 

 

Description: 
 
300MA-010 

 
 



 
Picatinny Arsenal 

Project:  300 Marsh Area Sampling Location:   Picatinny Arsenal, NJ Project No. 
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Analytical data were evaluated in accordance with applicable USEPA SW-846 method requirements, “USEPA 
Contract Laboratory Program National Functional Guidelines for Organic Data Review” (October 1999), 
“USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review” (July 2002), 
and site-specific requirements defined in the Final Uniform Federal Policy-Quality Assurance Project Plan, 
Remedial Investigation for Military Munitions Response Program, Picatinny Arsenal (ARCADIS and WESTON, 
2011).  The validation presented in this review was performed at Level III. 
 
The Level II validation was partially conducted using electronic review programs and manual evaluation.  Field 
documentation was not reviewed.  The electronic data review was performed utilizing the EQuIS Data 
Qualification Module (DQM).  DQM checks for the following parameters: 
 

n Holding times and preservation; 
n Blank contamination; 

Method blanks, 
Trip blanks, 
Equipment blanks; 

n Matrix spike and Duplicate sample recovery; 
n Matrix Spike and Matrix Spike Duplicate relative percent differences; 
n Laboratory Control Sample and Duplicate recovery;  
n Laboratory Control Sample and Duplicate relative percent differences;  
n Surrogate recovery (organic analyses only); and 
n Field duplicate relative percent difference. 

Manual review was performed on the following items:  
n Sample dilutions and reporting limits; 
n Case Narratives; 
n Initial and continuing calibrations; 
n System Performance and column resolution; 
n TR of sample compounds;  
n Serial dilutions and post digestions spikes. 
 

Analyses were performed by TestAmerica in Denver, Colorado. Data qualifiers were applied electronically to 
the database with any additional qualifiers added manually.  A summary of the data as amended by data 
qualifiers is included with the original hard copy reports. 
The attached table summarizes the data that were qualified due to QC deficiencies.  The table indicates 
compounds/analytes qualified based on electronic and manual validation.  Refer to the associated method 
section of the validation checklist for a detailed explanation of qualification.  All other data in this SDG are 
considered usable as reported. 
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The following list of data qualifiers and definitions were applied in accordance with qualification criteria defined 
in the above guidance documents: 
 
UB  Compound/analyte detected in blank or associated blank, qualified as a non-detect at listed value. 
 
J The analyte was positively identified, but the associated numerical value is the approximate 

concentration of the analyte in the sample.  
 
UJ The analyte was not detected above the reporting limit; however, the reported quantitation limit is 

approximate and may, or may not represent the actual limit of quantitation necessary to accurately and 
precisely measure analyte in the sample.  

 
R The sample result is rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria; and the presence or absence of the analyte cannot be verified. 
 
 
 

Data Validation Performed By: Rachelle Borne June 21, 2012 
Signature:  June 21, 2012 

Peer Review:   

Revised:   
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
GENERAL INFORMATION 

Items Reviewed 

 
Reported 

Performance 
Acceptable 

 
Not 

Required No Yes No Yes 

1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8.  Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 

provided  X  X  
12. Data Package Completeness and Compliance  X  X  

  QA - Quality Assurance 
 
Comments: 
 
The soils were reported on a dry weight basis. 
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Data Verification was performed on the following samples: 
 

SDG Sample ID 
Sample 

Date Parent Sample 

280-28486 PTA-2012-300MA-0001RC 05/02/12  
280-28486 PTA-2012-300MA-0002RC 05/02/12  
280-28486 PTA-2012-300MA-0003 05/02/12  
280-28486 PTA-2012-300MA-0004 05/02/12  
280-28486 PTA-2012-300MA-0005 05/02/12  
280-28486 PTA-2012-300MA-0006 05/02/12  
280-28486 PTA-2012-300MA-0007 05/02/12  
280-28486 PTA-2012-300MA-0008 05/02/12  
280-28486 PTA-2012-300MA-0009 05/02/12  
280-28486 PTA-2012-300MA-0010 05/02/12  
280-28486 PTA-2012-300MA-0011 05/02/12  
280-28486 PTA-2012-300MA-0012 05/02/12  
280-28486 PTA-2012-300MA-0013 05/02/12  
280-28486 PTA-2012-300MA-0014 05/02/12  
280-28486 PTA-2012-300MA-0015 05/02/12  
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Metals 

  Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
1.   Holding times  DQM  DQM  
2.   Blanks      
        A. Method blanks  DQM  DQM  
        B. Field and equipment blanks X    X 
        C. ICB/CCB  M  M  
3.   Matrix spike (MS) accuracy (%R) X    X 
4.   Matrix spike duplicate (MSD) %R X    X 
5.   MS/MSD precision (RPD) X    X 
6.   Post-digestion spike (PDS) accuracy (%R) X    X 
7.   Serial Dilution %D X    X 
8.   Laboratory Control Sample (LCS) 

accuracy (%R)  DQM  DQM  
9.   LCS Duplicate (LCSD) %R X    X 
10. LCS/LCSD precision (RPD) X    X 
11. Field duplicate Samples RPD X    X 
12. Initial Calibration %RSD  X  X  
13. Continuing Calibration %D  X  X  
14. CRDL Standard  X  X  
15. ICP Interference Check Sample  X  X  
16. Reporting Limits  X  X  

      %R - percent recovery      RPD - relative percent difference         %D - percent difference 
 
Comments: 
The samples were analyzed for metals by USEPA Method 6010B and 7471A.  Performance was acceptable 
with the following notes: 
 
2A. Barium and manganese were detected in the method blank for batch 119364.  The associated field 

samples were greater than five times the blank values; therefore, qualification of the data was not 
warranted. 

 
15. The ICS was above the control limit for chromium, copper and strontium.  The recoveries were less 

than120%; therefore, qualification of the data was not warranted. 
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PCBs (Polychlorinated Biphenyls) 

  Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
1.   Holding times  DQM  DQM  
2.   Blanks      
        A. Method blanks  DQM  DQM  
        B. Field and equipment blanks X    X 
3.   Matrix spike (MS) accuracy (%R) X    X 
4.   Matrix spike duplicate (MSD) %R X    X 
5.   MS/MSD precision (RPD) X    X 
6.   Laboratory Control Sample (LCS) 

accuracy (%R)  DQM  DQM  
7.   LCS Duplicate (LCSD) %R X    X 
8.   LCS/LCSD precision (RPD) X    X 
9.  Surrogate Recoveries (%R)  DQM DQM   
10. Field duplicate Samples RPD  DQM  DQM  
11. Initial Calibration %RSD  X  X  
12. Continuing Calibration %D  X  X  
13. System Performance and column  
resolution  X  X  
14. Compound Identification and Quantitation  X  X  
15. Reporting Limits  X  X  

      %R - percent recovery      RPD - relative percent difference         %D - percent difference 
 
Comments: 
The samples were analyzed for metals by USEPA Method 8082.  Performance was acceptable with the 
following notes: 
 
Note:  The %D between two columns was above the 40% control limit for PCB 1260 for samples PTA-2012-

300MA-0004, PTA-2012-300MA-0005, PTA-2012-300MA-0007 and PTA-2012-300MA-0009.  These  
samples were qualified as estimated for this PCB-1260 

 
9. Both surrogate recoveries were below the control limit for sample PTA-2012-300MS-0003.  All PCB 

results for this sample were qualified as estimated. 
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SVOCs 

  Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
1.   Holding times  DQM  DQM  
2.   Blanks      
        A. Method blanks  DQM  DQM  
        B. Field and equipment blanks X    X 
3.   Matrix spike (MS) accuracy (%R) X    X 
4.   Matrix spike duplicate (MSD) %R X    X 
5.   MS/MSD precision (RPD) X    X 
6.   Laboratory Control Sample (LCS) 

accuracy (%R)  DQM  DQM  
7.   LCS Duplicate (LCSD) %R X    X 
8.   LCS/LCSD precision (RPD) X    X 
9.  Surrogate Recoveries (%R)  DQM DQM   
10. Field duplicate Samples RPD X    X 
11. System Performance and column  
resolution  M  M  
12. Initial Calibration %RSD  M  M  
13. Continuing Calibration RRFs  M  M  
14. Continuing Calibration %Ds  M  M  
15. Instrument tune and Performance check  M  M  
16. Ion abundance criteria  M  M  
17. Internal Standard  M  M  
18. Compound identification and quantitation  M  M  
19. Reporting Limits  M  M  

      %R - percent recovery      RPD - relative percent difference         %D - percent difference 
 
Comments: 
The samples were analyzed for metals by USEPA Method 8270D.  Performance was acceptable with the 
following notes: 
 
3-5. Sample PTA-2012-300MA-0003 was used as the MS/MSD.  The sample was analyzed at a dilution 

and therefore, could not be evaluated.  All SVOC compounds were already qualified as estimated due 
to the inability to evaluate the extraction efficiency due to the surrogate recoveries.  Further 
qualification of the data is not warranted. 

 
9. The surrogate recoveries were diluted out in the 10x dilutions of PTA-2012-300MA-0003, PTA-2012-

300MA-0004, PTA-2012-300MA-0005 and PTA-2012-300MA-0009 and could not be evaluated.  Due 
to the inability to determine the extraction efficiency, all SVOC compounds for these samples were 
qualified as estimated. 
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Explosives 

  Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
1.   Holding times  DQM  DQM  
2.   Blanks      
        A. Method blanks  DQM  DQM  
        B. Field and equipment blanks X    X 
3.   Matrix spike (MS) accuracy (%R) X    X 
4.   Matrix spike duplicate (MSD) %R X    X 
5.   MS/MSD precision (RPD) X    X 
6.   Laboratory Control Sample (LCS) 

accuracy (%R)  DQM  DQM  
7.   LCS Duplicate (LCSD) %R X    X 
8.   LCS/LCSD precision (RPD) X    X 
9.   Surrogate spike %R  DQM DQM   
10. Field duplicate Samples RPD X    X 
11. Initial Calibration %RSD  X  X  
12. Continuing Calibration %D  X  X  
13. System performance and column   
resolution  X  X  
14. Quantitation Report  X  X  
15. RT of sample compounds within the 
established RT window  X  X  
16. Reporting Limits  X  X  

      %R - percent recovery      RPD - relative percent difference 
 
Comments: 
The samples were analyzed for explosives by USEPA Method 8330B.  Performance was acceptable with the 
following notes: 
 
9. The surrogate recovery was above the control limit in samples PTA-2012-300MA-004 and PTA-2012-

300MA-0008.  All detected explosive compounds in these samples were qualified as estimated. 
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Analytical data were evaluated in accordance with applicable USEPA SW-846 method requirements, “USEPA 
Contract Laboratory Program National Functional Guidelines for Organic Data Review” (June 2008), “USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Data Review” (January 2010), and 
site-specific requirements defined in the Final Uniform Federal Policy-Quality Assurance Project Plan, 
Remedial Investigation for Military Munitions Response Program, Picatinny Arsenal (ARCADIS and WESTON, 
2011).  The validation presented in this review was performed at Level III and IV. 
 
 
The Level II validation was partially conducted using electronic review programs and manual evaluation.  Field 
documentation was not reviewed.  The electronic data review was performed utilizing the EQuIS Data 
Qualification Module (DQM).  DQM checks for the following parameters: 
 

n Holding times and preservation; 
n Blank contamination; 

Method blanks, 
Trip blanks, 
Equipment blanks; 

n Matrix spike and Duplicate sample recovery; 
n Matrix Spike and Matrix Spike Duplicate relative percent differences; 
n Laboratory Control Sample and Duplicate recovery;  
n Laboratory Control Sample and Duplicate relative percent differences;  
n Surrogate recovery (organic analyses only); and 
n Field duplicate relative percent difference. 

Manual review was performed on the following items:  
n Sample dilutions and reporting limits; 
n Case Narratives; 
n Initial and continuing calibrations; 
n System Performance and column resolution; 
n TR of sample compounds;  
n Raw data calculations; and  
n Serial dilutions and post digestions spikes. 
 

Analyses were performed by TestAmerica in Denver, Colorado. Data qualifiers were applied electronically to 
the database with any additional qualifiers added manually.  A summary of the data as amended by data 
qualifiers is included with the original hard copy reports. 
The attached table summarizes the data that were qualified due to QC deficiencies.  The table indicates 
compounds/analytes qualified based on electronic and manual validation.  Refer to the associated method 
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section of the validation checklist for a detailed explanation of qualification.  All other data in this SDG are 
considered usable as reported. 
 
The following list of data qualifiers and definitions were applied in accordance with qualification criteria defined 
in the above guidance documents: 
 
UB  Compound/analyte detected in blank or associated blank, qualified as a non-detect at listed value. 
 
J The analyte was positively identified, but the associated numerical value is the approximate 

concentration of the analyte in the sample.  
 
UJ The analyte was not detected above the reporting limit; however, the reported quantitation limit is 

approximate and may, or may not represent the actual limit of quantitation necessary to accurately and 
precisely measure analyte in the sample.  

 
R The sample result is rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria; and the presence or absence of the analyte cannot be verified. 
 
 
 

Data Validation Performed By: Rachelle Borne 09/18/12 
Signature:  09/18/12 

Peer Review:   

Revised:   
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
GENERAL INFORMATION 

Items Reviewed 

 
Reported 

Performance 
Acceptable 

 
Not 

Required No Yes No Yes 

1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8.  Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 

provided  X  X  
12. Data Package Completeness and Compliance  X  X  

  QA - Quality Assurance 
 
Comments: 
 
The soils were reported on a dry weight basis. 
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Data Verification was performed on the following samples: 
 

SDG Sample ID 
Sample 

Date Parent Sample 

280316551 C-SB3-002 (073012) 7/30/2012  
280316551 C-SB3-003 (073012) 7/30/2012  
280316551 C-SB3-01B (073012) 7/30/2012  
280316551 FB004 (073012) 7/30/2012  
280316551 TB4 (073012) 7/30/2012  
280316581 PTA-2012-300MA-0010D 7/30/2012  
280316581 PTA-2012-300MA-0016 7/30/2012  
280316581 PTA-2012-300MA-0016D 7/30/2012  
280316581 PTA-2012-300MA-0017 7/30/2012  
280316581 PTA-2012-300MA-0017D 7/30/2012  
280316581 PTA-2012-300MA-0020D 7/30/2012  
280316881 C-180-MW1801(073112) 7/31/2012  
280316881 FB005(073112) 7/31/2012  
280316881 TB5(073112) 7/31/2012  
280315391 C-25-DM002(072512) 7/25/2012  
280315391 C-25-DM003(072512) 7/25/2012  
280315391 C-25-LF002(072512) 7/25/2012  
280315391 C-25-MW008(072512) 7/25/2012  
280315391 C-25-MW016(072512) 7/25/2012  
280315391 C-25-MW06A(072512) 7/25/2012  
280315391 C-25-MW06B(072512) 7/25/2012  
280315391 C-DUP001(072512) 7/25/2012 C-25-MW016(072512) 
280315391 C-DUP002(072512) 7/25/2012 C-25-MW06A(072512) 
280315391 FB001(072512) 7/25/2012  
280315391 TB1(072512) 7/25/2012  
280315801 C-19-DM001 (072612) 7/26/2012  
280315801 C-19-DM002 (072612) 7/26/2012  
280315801 C-25-MW007 (072612) 7/26/2012  
280315801 C-25-MW017 (072612) 7/26/2012  
280315801 C-SB2-002 (072612) 7/26/2012  
280315801 C-SB2-003 (072612) 7/26/2012  
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SDG Sample ID 
Sample 

Date Parent Sample 

280315801 C-SB2-01A (072612) 7/26/2012  
280315801 FB002 (072612) 7/26/2012  
280315801 TB2 (072612) 7/26/2012  
280316021 C-19-C1B(072712) 7/27/2012  
280316021 C-SB1-001(072712) 7/27/2012  
280316021 C-SB1-002(072712) 7/27/2012  
280316021 C-SB1-003(072712) 7/27/2012  
280316021 C-SB1-005(072712) 7/27/2012  
280316021 C-SB1-006(072712) 7/27/2012  
280316021 C-SB1-007(072712) 7/27/2012  
280316021 FB003(072712) 7/27/2012  
280316021 TB3(072712) 7/27/2012  
280316881 C-1181-MW003(073112) 7/31/2012  
280316881 C-SB4-001(073112) 7/31/2012  
280316881 C-SB4-002(073112) 7/31/2012  
280316881 C-SB4-003(073112) 7/31/2012  
280316881 C-SB4-004(073112) 7/31/2012  
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Volatile Organic Compounds 

  Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
1.   Holding times  DQM  DQM  
2.   Blanks      
        A. Method blanks  DQM  DQM  
        B. Field and equipment blanks  DQM  DQM  
        C. Trip Bank  DQM  DQM  
3.   Matrix spike (MS) accuracy (%R)  DQM  DQM  
4.   Matrix spike duplicate (MSD) %R  DQM  DQM  
5.   MS/MSD precision (RPD)  DQM  DQM  
6.   Laboratory Control Sample (LCS) 

accuracy (%R)  DQM  DQM  
7.   LCS Duplicate (LCSD) %R X    X 
8.   LCS/LCSD precision (RPD) X    X 
9.   Surrogate spike %R  DQM  DQM  
10. Field duplicate Samples RPD X    X 
11. Initial Calibration %RSD  X  X  
12. Continuing Calibration %D  X  X  
13. System performance and column   
resolution  X  X  
14. Quantitation Report  X  X  
15. RT of sample compounds within the 
established RT window  X  X  
16. Transcription/calculation errors present  X  X  
17. Reporting Limits  X  X  

      %R - percent recovery      RPD - relative percent difference 
 
Comments: 
The samples were analyzed for VOCs by USEPA Method 8260.  Performance was acceptable with the 
following notes: 
 
3-5. SDG (280-31580) Sample C-SB2-002(072612) was used as the MS/MSD.  The recoveries and RPDs 

were acceptable. 
 
 SDG (280-31602) Sample C-SB1-002(072712) was used as the MS/MSD.  The recoveries and RPDs 

were acceptable. 
 
9. SDG (280-31580) Two surrogate recoveries were above the control limit in C-SB2-002(072612).  The 

sample was non-detect for all VOCs; therefore, qualification of the data was not warranted.  
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Explosives 

  Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
1.   Holding times  DQM  DQM  
2.   Blanks      
        A. Method blanks  DQM  DQM  
        B. Field and equipment blanks  DQM  DQM  
3.   Matrix spike (MS) accuracy (%R)  DQM  DQM  
4.   Matrix spike duplicate (MSD) %R  DQM  DQM  
5.   MS/MSD precision (RPD)  DQM  DQM  
6.   Laboratory Control Sample (LCS) 

accuracy (%R)  DQM  DQM  
7.   LCS Duplicate (LCSD) %R X    X 
8.   LCS/LCSD precision (RPD) X    X 
9.   Surrogate spike %R  DQM  DQM  
10. Field duplicate Samples RPD X    X 
11. Initial Calibration %RSD  X  X  
12. Continuing Calibration %D  X  X  
13. System performance and column   
resolution  X  X  
14. Quantitation Report  X  X  
15. RT of sample compounds within the 
established RT window  X  X  
16. Transcription/calculation errors present  X  X  
17. Reporting Limits  X  X  

      %R - percent recovery      RPD - relative percent difference 
 
Comments: 
The samples were analyzed for explosives by USEPA Method 8330B.  Performance was acceptable with the 
following notes: 
 
3-5. SDG (280-31580) Sample C-SB2-002(072612) was used as the MS/MSD.  The recoveries and RPD 

were acceptable. 
 
 SDG (280-31602) Sample C-SB1-002(072712) was used as the MS/MSD.  The recoveries and RPD 

were acceptable. 
 
9. SDG (280-31655) The surrogate recovery was above the control limit in C-SB3-01B(073012).  The 

sample was non-detect for RDX; therefore, qualification of the data was not warranted. 
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Metals 

  Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
1.   Holding times  DQM  DQM  
2.   Blanks      
        A. Method blanks  DQM  DQM  
        B. Field and equipment blanks  DQM DQM   
        C. ICB/CCB  M  M  
3.   Matrix spike (MS) accuracy (%R)  DQM DQM   
4.   Matrix spike duplicate (MSD) %R  DQM DQM   
5.   MS/MSD precision (RPD)  DQM  DQM  
6.   Post-digestion spike (PDS) accuracy (%R)  X  X  
7.   Serial Dilution %D  X  X  
8.   Laboratory Control Sample (LCS) 

accuracy (%R)  DQM  DQM  
9.   LCS Duplicate (LCSD) %R X    X 
10. LCS/LCSD precision (RPD) X    X 
11. Field duplicate Samples RPD  DQM  DQM  
12. Initial Calibration %RSD  X  X  
13. Continuing Calibration %D  X  X  
14. CRDL Standard  X  X  
15. ICP Interference Check Sample  X  X  
16. Transcription/calculation errors present  X  X  
17. Reporting Limits  X  X  

      %R - percent recovery      RPD - relative percent difference         %D - percent difference 
 
Comments: 
The samples were analyzed for metals by USEPA Method 6010B.  Performance was acceptable with the 
following notes: 
 
2B. SDG (280-31655) Thallium was detected in the field blank.  The associated field samples were 

qualified as non-detect for thallium if the sample concentrations were less than five times the blank 
value. 

 
 SDG (280-31688) Chromium Thallium was detected in the field blank.  The associated field samples 

were qualified as non-detect for chromium if the sample concentrations were less than five times the 
blank value. 

 
3-5. SDG (280-31580) Sample C-SB2-002(072612) was used as the MS/MSD.  The recovery of thallium 

was below the control limit in the MS and the MSD.  All field samples were qualified as estimated for 
thallium. 
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 SDG (280-31539) Samples C-25-MW06A(072512) and  FB001(072512) were used as the MS/MSDs.  
The recoveries and RPDs were acceptable. 

 
 SDG (280-31602) Sample C-SB1-002(072712) was used as the MS/MSD.  The recoveries and RPDs 

were acceptable. 
 
 SDG (280-31655) Sample C-SB3-01B(073012) ) was used as the MS/MSD.  The recoveries and 

RPDs were acceptable. 
 
 SDG (280-31658) Sample PTA-2012-300MA-0017 was used as the MS/MSD.  The recoveries and 

RPDs were acceptable. 
 
 SDG (280-31688) Sample FB005(073112) 0017 was used as the MS/MSD.  The recoveries and 

RPDs were acceptable. 
 
11. SDG (280-31539) Sample C-DUP001(072512) was collected as a field duplicate of C-25-

MW06A(072512). Sample C-DUP002(072512) was collected as a field duplicate of C-25-
MW016(072512). The RPDs were acceptable at less than 40%. 

 
15. SDG (280-31580, 280-31539, 280-31602) The ICS was above the control limit for chromium.  The 

recovery was less than120%; therefore, qualification of the data was not warranted. 
 
 SDG (280-31655 and 280-31688) The ICS was above the control limit for chromium and nickel.  The 

recoveries were  less than120%; therefore, qualification of the data was not warranted. 
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Analytical data were evaluated in accordance with applicable USEPA SW-846 method requirements, “USEPA 
Contract Laboratory Program National Functional Guidelines for Organic Data Review” (June 2008), “USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Data Review” (January 2010), and 
site-specific requirements defined in the Final Uniform Federal Policy-Quality Assurance Project Plan, 
Remedial Investigation for Military Munitions Response Program, Picatinny Arsenal (ARCADIS and WESTON, 
2011).  The validation presented in this review was performed at Level III and IV. 
 
 
The Level II validation was partially conducted using electronic review programs and manual evaluation.  Field 
documentation was not reviewed.  The electronic data review was performed utilizing the EQuIS Data 
Qualification Module (DQM).  DQM checks for the following parameters: 
 

n Holding times and preservation; 
n Blank contamination; 

Method blanks, 
Trip blanks, 
Equipment blanks; 

n Matrix spike and Duplicate sample recovery; 
n Matrix Spike and Matrix Spike Duplicate relative percent differences; 
n Laboratory Control Sample and Duplicate recovery;  
n Laboratory Control Sample and Duplicate relative percent differences;  
n Surrogate recovery (organic analyses only); and 
n Field duplicate relative percent difference. 

Manual review was performed on the following items:  
n Sample dilutions and reporting limits; 
n Case Narratives; 
n Initial and continuing calibrations; 
n System Performance and column resolution; 
n TR of sample compounds;  
n Raw data calculations; and  
n Serial dilutions and post digestions spikes. 
 

Analyses were performed by TestAmerica in Denver, Colorado. Data qualifiers were applied electronically to 
the database with any additional qualifiers added manually.  A summary of the data as amended by data 
qualifiers is included with the original hard copy reports. 
The attached table summarizes the data that were qualified due to QC deficiencies.  The table indicates 
compounds/analytes qualified based on electronic and manual validation.  Refer to the associated method 
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section of the validation checklist for a detailed explanation of qualification.  All other data in this SDG are 
considered usable as reported. 
 
The following list of data qualifiers and definitions were applied in accordance with qualification criteria defined 
in the above guidance documents: 
 
UB  Compound/analyte detected in blank or associated blank, qualified as a non-detect at listed value. 
 
J The analyte was positively identified, but the associated numerical value is the approximate 

concentration of the analyte in the sample.  
 
UJ The analyte was not detected above the reporting limit; however, the reported quantitation limit is 

approximate and may, or may not represent the actual limit of quantitation necessary to accurately and 
precisely measure analyte in the sample.  

 
R The sample result is rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria; and the presence or absence of the analyte cannot be verified. 
 
 
 

Data Validation Performed By: Rachelle Borne 12/13/13 
Signature:  12/13/13 

Peer Review:   

Revised:   
           



 
 

PICATINNY AOE 
DATA VALIDATION REPORT 

SDGs: J48235, J48258, J48377, J48442, J48473 and J48294 
 
 

 Page 3 of 10 

ANALYTICAL DATA PACKAGE DOCUMENTATION 
GENERAL INFORMATION 

Items Reviewed 

 
Reported 

Performance 
Acceptable 

 
Not 

Required No Yes No Yes 

1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8.  Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 

provided  X  X  
12. Data Package Completeness and Compliance  X  X  

  QA - Quality Assurance 
 
Comments: 
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Data Verification was performed on the following samples: 
 

SDG Sample ID 
Sample 

Date Parent Sample 

280482351 C-DM19-001(102113) 10/21/2013  
280482351 C-DM19-002(102113) 10/21/2013  
280482351 C-DUP001(102113) 10/21/2013 C-MW25-06A(102113) 
280482351 C-MW25-06A(102113) 10/21/2013  
280482351 C-MW25-06B(102113) 10/21/2013  
280482351 FB001(102113) 10/21/2013  
280482351 TB1(102113) 10/21/2013  
280482581 C-SB2-002(102213) 10/22/2013  
280482581 C-SB2-003(102213) 10/22/2013  
280482581 C-SB2-01A(102213) 10/22/2013  
280482581 C-SB3-002(102213) 10/22/2013  
280482581 C-SB3-003(102213) 10/22/2013  
280482581 FB002(102213) 10/22/2013  
280482581 TB002(102213) 10/22/2013  
280482941 PTA-2013-300MA-0013D 10/22/2013  
280482941 PTA-2013-300MA-0014D 10/22/2013  
280483771 C-1181-3 (102313) 10/23/2013  
280483771 C-C1-B (102313) 10/23/2013  
280483771 C-DM25-002 (102313) 10/23/2013  
280483771 C-DM25-003 (102313) 10/23/2013  
280483771 C-LF-002 (102313) 10/23/2013  
280483771 C-MW-017 (102313) 10/23/2013  
280483771 C-MW180-1 (102313) 10/23/2013  
280483771 C-MW25-008 (102313) 10/23/2013  
280483771 FB003 (102313) 10/23/2013  
280483771 TB003 (102313) 10/23/2013  
280484421 C-DUP002(102413) 10/24/2013 C-SB1-001(102413) 
280484421 C-DUP002(102413) 0.45 um 10/24/2013 C-SB1-001(102413) 

0.45 um 
280484421 C-DUP002(102413) 10 um 10/24/2013 C-SB1-001(102413) 10 

um 
280484421 C-SB1-001(102413) 10/24/2013  
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280484421 C-SB1-001(102413) 0.45 um 10/24/2013  
280484421 C-SB1-001(102413) 10 um 10/24/2013  
280484421 C-SB1-002(102413) 10/24/2013  
280484421 C-SB1-002(102413) 0.45 um 10/24/2013  
280484421 C-SB1-002(102413) 10 um 10/24/2013  
280484421 C-SB1-003(102413) 10/24/2013  
280484421 C-SB1-005(102413) 10/24/2013  
280484421 C-SB1-006(102413) 10/24/2013  
280484421 C-SB1-007(102413) 10/24/2013  
280484421 C-SB3-01B(102413) 10/24/2013  
280484421 FB004(102413) 10/24/2013  
280484421 TB4(102413) 10/24/2013  
280484731 C-SB4-001 (102513) 10/25/2013  
280484731 C-SB4-002 (102513) 10/25/2013  
280484731 C-SB4-003 (102513) 10/25/2013  
280484731 C-SB4-004 (102513) 10/25/2013  
280484731 FB005 (102513) 10/25/2013  
280484731 TB005 (102513) 10/25/2013  
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Volatile Organic Compounds 

  Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
1.   Holding times  DQM  DQM  
2.   Blanks      
        A. Method blanks  DQM  DQM  
        B. Field and equipment blanks  DQM  DQM  
        C. Trip Bank  DQM  DQM  
3.   Matrix spike (MS) accuracy (%R)  DQM  DQM  
4.   Matrix spike duplicate (MSD) %R  DQM  DQM  
5.   MS/MSD precision (RPD)  DQM  DQM  
6.   Laboratory Control Sample (LCS) 

accuracy (%R)  DQM  DQM  
7.   LCS Duplicate (LCSD) %R X    X 
8.   LCS/LCSD precision (RPD) X    X 
9.   Surrogate spike %R  DQM DQM   
10. Field duplicate Samples RPD  DQM  DQM  
11. Initial Calibration %RSD  X  X  
12. Continuing Calibration %D  X  X  
13. System performance and column   
resolution  X  X  
14. Quantitation Report  X  X  
15. RT of sample compounds within the 
established RT window  X  X  
16. Transcription/calculation errors present  X  X  
17. Reporting Limits  X  X  

      %R - percent recovery      RPD - relative percent difference 
 
Comments: 
The samples were analyzed for VOCs by USEPA Method 8260.  Performance was acceptable with the 
following notes: 
 
3-5. SDG (J48258) Sample C-SB3-002(102213) was used as the MS/MSD.  The recoveries and RPD 

were acceptable. 
 
 SDG (J48473) Sample C-SB4-003(102513) was used as the MS/MSD.  The recoveries and RPD 

were acceptable. 
 
9. SDG (J48235) One surrogate recovery was below the control limit in C-MW25-06A(102113).  Vinyl 

chloride was qualified as estimated for this sample. 
 
 SDG (J48473) One surrogate was below the control limit in C-SB4-002(102513) and TB005(102513).  

Vinyl chloride was qualified as estimated for these samples. 



 
 

PICATINNY AOE 
DATA VALIDATION REPORT 

SDGs: J48235, J48258, J48377, J48442, J48473 and J48294 
 
 

 Page 7 of 10 

 
10. SDG (J48235) Sample C-DUP001(102113) was collected as a field duplicate of C-MW25-

06A(102113).  The RPD was acceptable at non-detect. 
 
 SDG (J48442) Sample C-CUP002(102413) was collected as a field duplicate of C-SB1-001(102413).  

The RPD was acceptable at non-detect.  
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Metals 

  Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
1.   Holding times  DQM  DQM  
2.   Blanks      
        A. Method blanks  DQM DQM   
        B. Field and equipment blanks  DQM  DQM  
        C. ICB/CCB  M M   
3.   Matrix spike (MS) accuracy (%R)  DQM  DQM  
4.   Matrix spike duplicate (MSD) %R  DQM  DQM  
5.   MS/MSD precision (RPD)  DQM  DQM  
6.   Post-digestion spike (PDS) accuracy (%R)  X  X  
7.   Serial Dilution %D  X  X  
8.   Laboratory Control Sample (LCS) 

accuracy (%R)  DQM  DQM  
9.   LCS Duplicate (LCSD) %R X    X 
10. LCS/LCSD precision (RPD) X    X 
11. Field duplicate Samples RPD  DQM  DQM  
12. Internal Standards  X  X  
13. Initial Calibration %RSD  X  X  
14. Continuing Calibration %D  X  X  
15. CRDL Standard  X  X  
16. ICP Interference Check Sample  X  X  
17. Transcription/calculation errors present  X  X  
18. Reporting Limits  X  X  

      %R - percent recovery      RPD - relative percent difference         %D - percent difference 
 
Comments: 
The samples were analyzed for metals by USEPA Method 6010B/6020.  Performance was acceptable with 
the following notes: 
 
 
2A. SDGs (J48235, J48473 and J48442) Thallium was detected in the method blank.  The associated 

field samples were qualified as non-detect for this metal if the sample concentrations were less than 
five times the blank value. 

 
2C. SDGs (J48235, J48473 and J48442) Thallium was detected in the instrument blanks.  The associated 

field samples were qualified as non-detect for this metal if the sample concentrations were less than 
five times the blank value. 

 
3-5. SDG (J48235) Sample C-MW25-06A(102113) was used as the MS/MSD.  The recoveries and RPDs 

were acceptable. 
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 SDG (J48258) Sample C-SB3-002(102213) was used as the MS/MSD.  The recoveries and RPDs 
were acceptable. 

 
 SDG (J48377) Sample FB003(102313) was used as the MS/MSD.  The recoveries and RPDs were 

acceptable. 
 
 SDG (J48473) Samples C-SB4-003(102513) and FB005(102513) were used as the MS/MSDs.  The 

recoveries and RPDs were acceptable. 
 
 SDG (J48294) Sample PTA-2013-300MW-0013D was used as the MS/MSD.  The recoveries and 

RPDs were acceptable. 
 
 SDG (J48442) Sample C-SB1-001(102413) 10 um was used as the MS/MSD.  The recoveries and 

RPDs were acceptable. 
 
6. SDG (J48235) Sample C-MW25-06A(102113) was used as the post digestion spike.  The recoveries 

were acceptable. 
 
 SDG (J48258) Sample C-SB3-002(102213) was used as the post digestion spike.  The recoveries 

were acceptable. 
  
 SDG (J48377) Sample FB003(102313) was used as the post digestion spike.  The recoveries were 

acceptable. 
 
 SDG (J48473) Samples C-SB4-003(102513) and FB005(102513) were used as the post digestion 

spikes.  The recoveries were acceptable. 
 
 SDG (J48294) Sample PTA-2013-300MW-0013D was used as the post digestion spike.  The 

recoveries were acceptable. 
 
 SDG (J48442) Sample C-SB1-001(102413) 10 um was used as the post digestion spike.  The 

recoveries were acceptable. 
 
7. SDG (J48235) Sample C-MW25-06A(102113) was used as the serial dilution.  The %Ds were 

acceptable. 
 
 SDG (J48258) Sample C-SB3-002(102213) was used as the serial dilution.  The %Ds were 

acceptable. 
 
 SDG (J48377) Sample FB003(102313) was used as the serial dilution.  The %Ds were acceptable. 
 
 SDG (J48473) Samples C-SB4-003(102513) and FB005(102513) were used as the serial dilutions.  

The %Ds were acceptable. 
 

SDG (J48294) Sample PTA-2013-300MW-0013D was used as the serial dilution.  The %Ds were 
acceptable. 
 
SDG (J48442) Sample C-SB1-001(102413) 10 um was used as the serial dilution.  The %Ds were 
acceptable. 
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11. SDG (J48235) Sample C-DUP001(102113) was collected as a field duplicate of C-MW25-

06A(102113).  The RPD was acceptable at less than 40%. 
 
 SDG (J48442) Sample C-DUP002(102413) 10 um was collected as a field duplicate of C-SB1-

001(102413) 10 um.  The RPDs were acceptable at non-detect. 
 
 SDG (J48442) Sample C-DUP002(102413) 0.45 um was collected as a field duplicate of C-SB1-

001(102413) 0.45 um.  The RPDs were acceptable at non-detect. 
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