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EXECUTIVE SUMMARY 
 

 
This Groundwater Remedial Action Work Plan (GWRAWP) has been prepared in accordance 
with the NJDEP Technical Requirements for Site Remediation (N.J.A.C. 7:26E) and provides a 
monitored natural attenuation (MNA) remedial action strategy and site-wide Classification 
Exception Area (CEA) proposal for existing shallow volatile organic compound (VOC) 
groundwater plumes at for the former Raritan Arsenal.   
 
In 2003, the NJDEP conditionally approved monitored natural attenuation (MNA) as a remedial 
action strategy for groundwater plumes subject to the condition that there are no vapor intrusion 
issues.  A remedial strategy for Groundwater AOCs 2 and 8A/8B is not included in this 
GWRAWP because of outstanding vapor intrusion issues.  Furthermore, a remedial strategy for 
Groundwater AOCs 3, 4B, 6B, and 7 is not included in this GWRAWP because USACE does 
not consider these plumes to be the result of DOD sources.  Supporting data and a 
recommendation for no further action for Groundwater AOC 7 is included in this GWRAWP.    
Within this GWRAWP a monitored natural attenuation (MNA) strategy is provided for specific 
groundwater areas of concern (AOCs) 4A, 6A, 6C, 8C, 8D, 9, and 10.    
 
All groundwater AOCs (i.e., plumes with vapor intrusion issues, non-DOD sources, and those 
with MNA proposed) are within the boundaries of the site-wide CEA.  The proposed CEA 
includes the following contaminants within the lower sand (LS) geologic unit:  
tetrachloroethylene (PCE), trichloroethene (TCE), cis-1,2-dichloroethylene (cis-1,2-DCE), trans-
1,2,dichloroethylene (trans-1,2-DCE), vinyl chloride, 1,2-dichloroethane (1,2-DCA), benzene, 
and 2,4-dinitotoluene/2,6-dinitrotoluene mix.  The thickness of the CEA (saturated thickness of 
LS) ranges from approximately 5 to 20 feet and extends to the top of the Raritan Fire Clay or 
weathered bedrock.  The CEA will remain in effect until groundwater contaminant 
concentrations no longer exceed the NJDEP Groundwater Quality Standards (GWQS).  The 
duration of the CEA is estimated to be 40 years beginning from 1999; with the CEA expiration 
date estimated to be 2041.  
 
Throughout the life of the CEA periodic site-wide groundwater monitoring of 22 existing 
monitoring wells, 9 proposed new monitoring wells, and 3 surface water locations will be 
conducted to monitor the ability of MNA to achieve the remedial objective and protectiveness of 
the remedy.   Two types of groundwater monitoring events are proposed: 
 

• Eight MNA groundwater monitoring events are proposed to evaluate the contaminant 
trends and distribution over time; and 

• Two CEA groundwater quality events to confirm contaminant concentrations have 
decreased below applicable standards. 

 
During groundwater monitoring events, fifty-seven site-wide monitoring wells (existing and 
proposed) will be used to monitor the general groundwater flow direction and horizontal 
gradients.    
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SECTION 1.0 
INTRODUCTION 

 
 
1.1 PROJECT OBJECTIVE 
 
The objective of this Groundwater Remedial Action Work Plan (GWRAWP) is to provide a 
proposed remedial strategy for those existing shallow volatile groundwater plumes at the former 
Raritan Arsenal (former Arsenal) which were evaluated for vapor intrusion and do not have any 
remaining vapor intrusion issues.  Areas of Concern (AOCs) 4A, 6A, 6C, 8C, 8D, 9, and 10 are 
included in this GWRAWP.  This GWRAWP was prepared in accordance with N.J.A.C. 7:26E 
and appropriate guidance. 
 
1.2 BACKGROUND 
 
1.2.1 Project Overview 
 
The former Arsenal covers approximately 3,200 acres.  The majority of the site is located in 
Edison Township, with a portion of the site located in Woodbridge Township, in Middlesex 
County, New Jersey, on the north bank of the Raritan River, approximately 20 miles southwest 
of lower Manhattan (Figure 1-1).  It is bordered to the north and northwest by Woodbridge 
Avenue, to the southwest by Mill Road and the Industrial Land Reclamation (ILR) Landfill, and 
to the east by vacant and industrial properties.   
 
During 1917 and 1918 the former Arsenal was acquired and developed by the U.S. Army as a 
depot for the storage and shipment of various classes or ordinances and general supplies to 
armed forces based in Europe.  The former Arsenal was used by the U.S. Army as a storage, 
shipment, and maintenance facility until the grounds were decontaminated between 1962 and 
1963; and the divestiture of property took place in 1964 (Weston, January 2007).  The former 
Arsenal property is currently owned or occupied by Middlesex County College (MCC), Thomas 
A. Edison County Park, the United States General Services Administration (GSA), the United 
States Environmental Protection Agency (USEPA), Raritan Center Industrial Park, and several 
privately-owned light industrial, warehousing, and hotel operations (Weston, January 2007). 
 
The former Arsenal has been the subject of various United States Army Corp of Engineers 
(USACE) investigations and remedial/cleanup activities since 1985.  The significant 
groundwater investigations were presented in: 
 

• Final Site-Wide Hydrogeological Report (Weston, June 1996); 
• Final Aquifer Reclassification Report (Weston, December 1997) 
• Final Groundwater Natural Attenuation Report (Weston, May 2003); and  
• Final Supplemental Groundwater Data Report; Groundwater AOCS 2, 3, 4, 6, 7, 8, & 10 

(Weston, September 2006) 
 
A summary of each of the abovementioned reports is presented in the Groundwater Remediation 
Report Summary section of this GWRAWP.   
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In a letter dated March 12, 2003 (Appendix A), the New Jersey Department of Environmental 
Protection (NJDEP) conditionally approved monitored natural attenuation (MNA) for 
groundwater plumes subject to the condition that there are no vapor intrusion issues.  At present, 
potential vapor intrusion issues are unresolved for AOCs 2, 6A, and 8A/8B.  This GWRAWP 
therefore provides a strategy for MNA for the remaining shallow groundwater plumes at which 
there are no vapor intrusion issues.  However, AOCs 3, 6B, and 7 are not included in this 
GWRAWP because they are not considered by USACE to be the result of DOD sources.  
Groundwater AOC 4B is a non-DOD plume, and is therefore not included in this GWRAWP. 
However, the USACE has agreed to provide long-term monitoring of existing monitoring well 
MW-122 for AOC 4B.  Groundwater AOC 6A is included in this GWRAWP because recent 
indoor air data (Weston, November 2007) indicate no further action is required.  Therefore, 
included in this GWRAWP are shallow groundwater AOCs 4A, 6A, 6C, 8C, 8D, 9, and 10.   
 
1.2.2 Physical Characteristics of the Study Area 
 
Most of the southern two thirds of the former Arsenal consist of an estuarine marsh, while most 
portions of the northern third of the site are either developed or palustrine (freshwater) forested 
and emergent wetlands.  The site topography slopes gently east-southeast toward the Raritan 
River.  Ground surface elevations range from 6 feet mean sea level (MSL) to approximately 100 
feet MSL. 
 
1.2.2.1 Soil Conditions 
 
The soils present at the former Arsenal reflect extensive human activity in the northern sections.  
Cut and fill activities, clay pits, and fluvial alterations within the study area have led to 
inconsistent subsurface profiles.  Soils identified within the study area are mapped into three 
general groups by the United States Department of Agriculture, Soil Conservation Service 
(USDA, SCS). 
 

1. Urban land-Boonton-Haledon:  Urban land and nearly level to strongly sloping, deep, 
well drained to somewhat poorly drained soils that have a firm or very firm, loamy 
subsoil; on uplands. 

  
2. Klej-Atsion-Evesboro:  Nearly level to strongly sloping, deep, excessively well drained 

and moderately well drained to poorly drained soils with a sandy subsoil and substratum; 
on terraces and uplands. 

  
3. Sulfaquents-Sulfihemists-Psamments:  Nearly level, deep, excessively drained to very 

poorly drained mineral and organic soils with a grayish or black subsoil; on tidal flats. 
 
1.2.2.2 Topography and Drainage 
 
The former Arsenal is located in the northernmost portion of the Atlantic Coastal Plain 
Physiographic Province of New Jersey, near its convergence with the Piedmont Physiographic 
Province.  Consequently, the topography is quite flat to gently sloping.  Elevations for the study 
area range from approximately 100 feet MSL (National Geodetic Vertical Datum of 1929) in the 
northwestern portion of the site (MW-74B/C at Middlesex County College), to approximately 4 
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feet MSL along the southern boundary of the site (near MW-28B and the banks of the Raritan 
River).  The general slope of the topography is from the northwest to the south-southeast. 
 
The former Arsenal site is located on the northern side of the Raritan River, which discharges to 
Raritan Bay approximately 5 miles to the east.  Much of the former Arsenal site lies within the 
100-year floodplain calculated by the Federal Emergency Management Agency (FEMA).  The 
100-year floodplain is between 10.1 and 12.1 feet MSL.  The FEMA 500-year floodplain line is 
located slightly north of the FEMA 100-year line, with a portion of the two lines being shared.  
Both lines follow site topography.  North of these lines, site elevation rises abruptly. 
 
Seven major surface water drainage areas were identified within the former Arsenal during the 
Phase 2 RI surface water/sediment investigation: 
 

• East Ditch Drainage; 
• Black Ditch Drainage; 
• Red Root Creek Drainage; 
• Central Ditch Drainage; 
• Area 12 Drainage; 
• Old Red Root Creek Drainage; and 
• County Park Area Drainage. 

 
Except for the Area 12 (100% estuarine) and County Park (100% freshwater) drainage, the 
drainage areas originate within freshwater areas, but are estuarine in their lower sections, due to 
the influence of the Raritan River.  For more specific discussions relating to each surface water 
feature is presented in the Final Site-Wide Surface Water and Sediment Report dated June 1996. 
 
1.2.2.3 Arsenal-Wide Geology and Hydrogeology 
 
As described in detail in prior reports (Weston June 1996, May 2003, September 2006), the site 
geology is characterized by an overburden layer, approximately 10 to 80 feet thick, composed of 
unconsolidated sediments underlain by bedrock composed of shales, metamorphosed shales and 
an igneous diabase sill.  Groundwater within the overburden aquifer flows southeastward across 
the site toward the Raritan River.   
 
Groundwater levels in the overburden aquifer are generally not influenced by tidal fluctuations.  
As a result, water level fluctuations due to tidal influence do not have a significant effect on 
overall groundwater flow direction in the overburden aquifer. 
 
The interrelationship between surface water and groundwater is limited to the overburden aquifer 
and varies between recharge and discharge modes according to locale and site conditions such as 
tidal cycle and precipitation events.  Overall, both surface water and overburden groundwater 
ultimately discharge to the Raritan River. 
 
The region containing the site is characterized by Triassic and Jurassic Rocks of the Passaic and 
Palisades Formations, overlain by unconsolidated sediments (cyclic beds of clays, silts, sands 
and gravels) that are Cretaceous in age.  To assist in characterizing the Arsenal-wide geology, a 
conceptual model was developed based on the stratigraphical investigation.  The model has 
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subdivided and consolidated the overburden and bedrock geology at the former Arsenal into six 
distinct stratigraphic units.  There are two bedrock and four overburden stratigraphic units.  From 
oldest to most recent, the stratigraphic units are: 
 

• Passaic Formation (PAS) - Triassic age rock, which consists of red, red-brown and gray 
interbedded shales, siltstones, mudstones, conglomerates and some slightly 
metamorphosed rocks.  This formation is characterized by numerous fractures, easily-
weathered zones and layers of interbedded siltstone, shales and sandstones. 

• Palisades Sill (PAL) - Late Triassic age rock, which consists of gray to dark gray igneous 
diabase intrusive material.  The PAL has, in some cases, affected locally adjacent shale 
beds and metamorphosed the shale to a slate material (Barksdale, 1943).  The PAL is 
found at depth in the southern portions of the Arsenal and could be a potential boundary 
unit (geologic and hydrologic). 

• The Weathered Bedrock Group (WBK) - This grouping consists of the Raritan Fire Clay 
(lower Cretaceous) and the weathered Passaic and saprolite units.  These units were 
consolidated into one group because the areal distribution and properties of each are 
similar. 

• The Raritan Fire Clay is described as a fat clay, and ranges in color from blue, brown, 
gray to red.  The clay is not present in the southwestern portion of the Arsenal (near MW-
49C), as well as in the region near the PAL Formation.  The weathered Passaic unit is 
highly decomposed red-brown, red and gray siltstone, mudstone, shales and 
conglomerates.  The weathered Passaic unit is usually highly fractured and friable.  This 
unit is consistent across the Arsenal in areal extent except in the southwestern portions of 
the Arsenal (near monitoring wells MW-49C, MW-55B, MW-60C and MW-96C). 

• Lower Sand (LS) - This formation is believed to be the remains of the Farrington Sand 
and includes some clayey and silty interbeds.  These clayey and silty units may act as 
localized leaky-confining or semi-confining units.  Overall, the LS is a coarse, medium to 
fine-grained sand, with some gravel and finer-grained material.  The color varies based 
on some localized iron staining, but is usually brown, yellow-brown or red brown.  The 
LS unit is the main overburden aquifer at the former Arsenal. 

• Meadowmat (MM) - This formation (formerly called Peat in the 1993 Work Plan) is an 
organic-rich, black or brown clayey or silty material with some interbedded sands.  This 
material consists primarily of silt and clay which has gradational contacts with abundant 
organic matter (ranging up to 90 percent).  Overall, the unit has a thickness that ranges 
from 0 feet (in the north-central portions of the former Arsenal) to approximately 10 feet.  
In some areas of the site (primarily at the southern end of the site), it appeared that 
natural vegetation was interbedded (in a "layer cake" fashion) with suspected dredge 
material.  In certain cases this material was logged as MM, and in others it was logged as 
Upper Sand (US) (i.e., fill, or relocated natural sediments).  The MM unit acts as a 
confining or semiconfining layer immediately beneath the US. 

• Upper Sand (US) - This formation includes fill material, including dredge spoils, 
construction debris and reworked natural material.  The US water-bearing zones are 
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discontinuous, perched zones of groundwater of limited saturated thickness and areal 
extent.  These zones primarily exist in the southern one-third of the former Arsenal and 
are believed to be recharging by precipitation and interaction with surface water bodies. 

 
The heterogeneous nature of the soil and rock formations at the site required that similar groups 
of soils and rock be consolidated in order to present the data in a clear and concise manner.  In 
certain situations, clay and silt material were consolidated into the classification of LS, even 
though the material is not sand-like.  The clay and silt were grouped together and classified as LS 
because they have been determined to be local units of limited areal extent (within the LS unit) 
and, from an Arsenal-wide perspective, are not considered to be significant.  The Weathered 
Bedrock Group is a combination of the Raritan Fire Clay unit and weathered bedrock unit of the 
PAS Formation.  The US is a grouping of fill material, reworked native soils, and dredge spoils. 
 
The groundwater flow in the overburden and bedrock aquifers is in a south-southeasterly 
direction and all overburden groundwater will eventually discharge to the Raritan River. 
 
This GWRAWP is prepared for shallow VOC plumes within the LS in AOCs 4A, 6A, 6C, 8C, 
8D, 9, and 10.  All site AOCs, remediation areas, and monitoring wells are depicted on the Site 
Map (Figure 1-2).  The groundwater flow direction within the LS is towards the south-southeast 
(Figure 1-3).   
 
1.2.3 Groundwater Remedial Investigation Report Summary 
 
A summary of the pertinent groundwater remedial investigations performed to date are provided 
below. 
 
1.2.3.1 Final Site-Wide Hydrogeological Report, June 1996  
 
This report presents the results of the site-wide hydrogeologic investigation performed at the 
former Raritan Arsenal from June 1993 through March 1995 as part of the WESTON Phase II 
RI.  The objectives of this report were to: (1) summarize the results of the physical site 
characterization investigation, which included a supplemental geologic/hydrogeologic 
investigation and surrounding well use survey; (2) present the results of background and site-
wide groundwater sampling conducted during November and December 1994; and (3) identify 
potential contaminants of concern, as well as their potential sources and migration pathways in 
groundwater.  Results of surficial and subsurficial soil sampling and surface water and sediment 
investigations are presented related to specific groundwater areas of concern.  
 
The analytical results from two rounds of monitoring well sampling indicate that organic and 
inorganic contamination exceeding NJDEP Groundwater Quality Standards is present within the 
overburden aquifer.  Organic contaminants of potential concern include benzene and the 
chlorinated VOCs TCE, PCE, 1,2-DCA, total 1,2-DCE, chlorobenzene and vinyl chloride.  The 
VOCs are generally found in seven plumes in the overburden aquifer within the north and north 
central portions of the site.  Inorganic contaminants of potential concern include arsenic and 
aluminum, which are predominantly found in the southern portion of the site.  SVOCs, 
pesticides/PCBs, thiodiglycol, cyanide, dioxin and furans are not considered contaminants of 
potential concern.  Explosive compounds (2,4-dinitrotoluene, 2-6-dinitrotoluene, and amino-
DNT's) are considered a potential concern within the groundwater downgradient of Area 4. 
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1.2.3.2 Final Aquifer Reclassification Report, February 1999 
 
Based on historical information and the results of field screening tests during the Phase II RI, it 
was believed that groundwater quality in the southern portion of the former Arsenal near the 
Raritan River satisfied the criteria for Class IIIB Aquifer classification.  Class III groundwaters 
are not suitable for potable water due to poor natural water quality.  As part of the Weston (1997) 
Groundwater Monitoring Remedial Action Work Plans (GMRAWP), Weston collected 
groundwater samples in the southern portion of the site to confirm that Class IIIB aquifer 
conditions existed.  Specific GWQS for organic contaminants and metals have not been 
developed for Class IIIB aquifers as it is unsuitable for conversion to potable water.  As 
documented in the February 1999 Final Aquifer Reclassification Report, groundwater in the 
southern portion of the site was successfully reclassified from aquifer Class IIA to aquifer Class 
IIIB (non-potable). 
 
1.2.3.3 Final Groundwater Natural Attenuation Report, May 2003 
 
This report was based on the findings associated with the implementation of Weston’s December 
1997 and June 1999 Groundwater Monitoring Remedial Action Work Plans (GMRAWP), which 
occurred over a period of 2 years and 8 months, and provides evidence that natural attenuation of 
groundwater volatile organic compounds (VOCs) (primarily trichloroethylene [TCE] and 
tetrachloroethylene [PCE]) and trinitrotoluene (TNT) contamination at the former Raritan 
Arsenal is a feasible remedial alternative.  
 
The site data show that natural attenuation has occurred and is occurring at the site and that 
conditions in some portions of the site are favorable for continued reductive dechlorination. 
Although decreasing concentration trends are not evident in each well, there is evidence of an 
overall decrease in TCE concentrations and the presence of degradation products (including 
vinyl chloride and ethane) on a site-wide basis; and that the extent of the plumes have remained 
stable (i.e., have not expanded or migrated with time), suggesting that plumes have attained a 
steady-state condition. 
 
Based on USACE’s understanding of the site, groundwater contaminant plumes that are flowing 
toward or may be currently discharging to streams and the wetland area present unique 
remediation problems because of the hydrologic connections between groundwater and surface 
water and the potential sensitive habitats in wetlands. Currently available engineered cleanup 
methods would likely seriously impact the viability of these ecosystems, and do not appear to be 
necessary, because the screening level ecological risk assessment (SLERA) found no evidence of 
groundwater contaminants entering surface water at concentrations potentially harmful to aquatic 
biota (Weston, May 2002; Weston, March 2004). Moreover, some remediation methods like 
pump-and-treat would likely dewater wetland areas and adversely affect the ecosystem. Pump-
and-treat remediation technology would also be highly inefficient and prohibitively expensive 
based on the size of the groundwater Areas of Concern (AOC) and because there is a high 
potential to pump surface water along with impacted groundwater in some of the groundwater 
AOCs.  
 
In contrast, natural attenuation is a cost-effective in-situ remediation method for groundwater 
contaminants that has the ability to keep sensitive ecosystems largely undisturbed as long as 
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contaminants associated with groundwater discharge are not resulting in elevated risk to 
receptors in streams/drainageways. Natural attenuation would be a feasible groundwater 
remediation method at the former Raritan Arsenal because migration of significant levels of 
VOC contaminants would not adversely impact human or ecological receptors. It should be 
noted that groundwater is not being used for potable use at the site and groundwater in the 
southern portion of the former Raritan Arsenal has been reclassified by USACE and approved by 
NJDEP as a Class III-B aquifer due to elevated levels of total dissolved solids (TDS) and 
chlorides.    
 
As part of the ongoing monitoring of groundwater at the site, WESTON has evaluated the 
potential for natural attenuation as a remediation method using hydrogeological, chemical, and 
biological characterization. Based on this evaluation, WESTON has determined that 
contaminants are being attenuated.  
 
1.2.3.4 Final Supplemental Groundwater Data Report, Groundwater AOCs 2, 3, 4, 6, 7, 8, 

and 10, September 2006 
 
This report presented the results of the groundwater field investigation performed at the former 
Raritan Arsenal used to develop groundwater Remedial Action Work Plan(s) (RAWP) for eight 
distinct AOCs.  Results of this investigation indicated:  
 

1. No anomalies requiring further investigation or action or the presence of UXO were 
found; (2) Monitoring well gauging event data indicated a consistent south-southeasterly 
groundwater flow direction; 

 
2. Benzene, cis-1,2-dichlorethene, chlorobenzene, chloroform. 1,2-dichloroethane, 1,1-

dichloroethene, tetrachloroethylene, 1,1,1-tirichloroethane, trichloroethene, and vinyl 
chloride were detected in groundwater, each at a minimum of one location, exceeding the 
NJDEP Class IIA Groundwater Quality Standards (GWQS); 

 
3. The compounds (VOCs, BNs, and/or lead) analyzed for each outside area (Area 12, Area 

18B, and former MCC UST) were not detected or were detected below the NJDEP Class 
IIA GWQS; and  

 
4. All seven groundwater AOC boundaries were redefined based on the VOC groundwater 

data.  Groundwater AOCs 3 and 7 were reduced in size, Groundwater AOCs 4 
(Groundwater AOC 4A and 4B), 6 (Groundwater AOC 6A, 6B, and 6C), and 8 
(Groundwater AOC 8A, 8B, 8C, and 8D) have been subdivided, Groundwater AOC 2 
changed shape but not size and Groundwater AOC 10 encompasses a larger area.   

 
Based on the analytical results, no further action was requested for Groundwater AOCs 3, 4B, 
6B, and 7 because the sources for contamination associated with these groundwater AOCs are 
not related to U.S. Department of Defense (DOD) activities.  Additionally, no further action for 
groundwater was requested for VOCs and BN compounds in Area 12, for lead in Area 18B, and 
for VOCs in the area of the former MCC UST.   
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Based on the Supplemental Groundwater Investigation, in combination with the IAQ results, this 
GWRAWP includes the proposal of MNA as the remedial action in the specific groundwater 
AOCs as described below.   
 
Groundwater AOC 4A 
 
USACE proposed MNA as the remedial action for AOC 4A based on the following: 
 

• Remediation was conducted in the former DOD source Area 18A (former pond and 
buried drum area).   

 
• Groundwater analytical results since remediation indicate that the remediation was 

successful; a decreasing trend for VOCs is observed.   
 

• TCE is no longer detected in the source area well MW-EPA-2A. 
 
MNA for AOC 4A was conditionally approved by the NJDEP in its 12 March 2003 letter 
pending evaluation of vapor intrusion pathways.  Since low concentrations of VOCs were 
detected in groundwater above the Table 2C-GW screening levels, buildings within 100 feet of 
the plume were evaluated for vapor intrusion in accordance with the NJDEP approved IAQ 
Approach.   These buildings (90/100-112 Northfield Avenue, 95-97 Northfield Avenue, 105-115 
Northfield Avenue, 114 Northfield Avenue, 86/90-94/98-102 Mayfield Avenue, 5 Fernwood 
Avenue) were subsequently evaluated by sampling and analysis of indoor air and subslab soil gas 
and no evidence of a complete vapor intrusion pathway was evident (Weston, September 2006a).  
In a January 12, 2007 letter the NJDEP (NJDEP, January 2007) concurred with the USACE no 
further recommendation regarding indoor air for all buildings except 90/100-112 Northfield 
Avenue. (Appendix A). 
  
Groundwater AOC 6A 
 
USACE proposed MNA as the remedial action for AOC 6A based on documented decreasing 
VOC trends and the most recent indoor air quality data which indicate there are no outstanding 
vapor intrusion issues. 
 
MNA for AOC 6A was conditionally approved by the NJDEP in its 12 March 2003 letter 
pending evaluation of vapor intrusion pathways.  Groundwater analytical results from the most 
recent sampling event indicate TCE as the only contaminant detected above regulatory standards 
for monitoring wells located within this plume.   Monitoring wells MW-146 and MW-47A had 
TCE results of 7.4 ug/L and 13 ug/L respectively.   Furthermore, monitoring well MW-47A 
shows a decreasing trend with a maximum concentration of 99 ug/L in August 1999 to 13 ug/L 
in March 2005.      
 
Since low concentrations of TCE were detected above the Table 2C-GW screening levels, four 
buildings located within 100 feet of this plume were evaluated for vapor intrusion in accordance 
with the NJDEP-approved IAQ approach.  These buildings are 102-168 Fernwood Avenue, 45 
Fernwood, 110 Newfield Avenue, and Building 467.    
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The presence of TCE in both the subslab soil gas and nearby groundwater sampling suggested 
the potential for a vapor intrusion pathway into 102-168 Fernwood Avenue.  However, two 
consecutive rounds of data (September 2006 and April 2007) indicate no detections of TCE in 
indoor air (Weston, November 2007).  Indoor air exceedances of NJDEP VIG screening levels 
appear to be associated with tenant operations within the building.  A confirmatory round of 
subslab soil gas and indoor air sampling is recommended upon completion of 
construction/remodeling in the building.   
 
During two consecutive rounds (September 2006 and April 2007), neither PCE nor TCE have 
been detected in soil gas beneath 110 Newfield Avenue in exceedance of the NJDEP screening 
levels (Weston, November 2007).  Exceedances of 1,2–dichloroethane and TCE have been 
observed in indoor air during the last two rounds, however, since neither of these compounds 
were detected in the subslab soil gas during any of the three sampling events conducted at this 
building, the detections of these chemicals are believed to be attributed to tenant-related 
activities and not originating from soil gas, therefore no further action was recommended for 110 
Newfield Avenue (Weston, November 2007). 
 
At 45 Fernwood Avenue PCE has not been detected in subslab soil gas during the two most 
recent (September 2006 and April 2007) sampling rounds (Weston, November 2007).  
Furthermore, while PCE has been identified as a historic COPC in the Groundwater AOC 6 
plume, it was not detected in nearby groundwater sampling locations (MW-146 and SGWS222) 
in the vicinity of 45 Fernwood Avenue at concentrations exceeding the NJDEP VIG screening 
level during recent sampling events.  While PCE, TCE, and methylene chloride were detected in 
subslab soil gas during the September 2006 sampling event and methylene chloride was detected 
in subslab soil gas during the April 2007 sampling event at concentrations greater than their 
respective NJDEP VIG screening levels in subslab soil gas, these compounds were either not 
detected or were detected at concentrations lower than those detected in the corresponding 
indoor air samples.  The findings of the three sampling events conducted at 45 Fernwood Avenue 
would suggest an incomplete vapor intrusion pathway from groundwater into the building; 
therefore, no further action was recommended (Weston, November 2007). 
 
The constituent of concern at Building 467 is TCE (as PCE has not been detected in groundwater 
near this building from 1994 to present).  Although TCE has been detected in indoor air above 
the NJDEP VIG screening levels, TCE has been undetected in soil gas for three consecutive 
sampling rounds, suggesting that a source other than vapor intrusion is responsible for the 
exceedances detected in indoor air.  This is entirely possible given the ongoing vehicle 
maintenance at this building.  Vinyl chloride was also detected in nearby groundwater at 
concentrations greater than its NJDEP VIG groundwater screening level.  Vinyl chloride has not 
been detected in either subslab soil gas or in indoor air since the inception of the vapor intrusion 
investigation at Building 467.  The additional VOC exceedances observed in the indoor air 
samples collected in Building 467 (methylene chloride, MTBE, benzene, 1,4-dichlorobenzene) 
suggest that tenant activities are the source of the VOC exceedances in indoor air since there 
were not corresponding soil gas exceedances for these compounds.   As noted on the Indoor Air 
Building Survey & Sampling Form, several chemical compounds, solvents, adhesives, paints and 
degreasers are stored in the Building 467 warehouse (Weston, November 2007).  It was also 
noted that vehicles are regularly operated in the building, including during the sample collection 
activities.  These observations, along with the lack of TCE exceedances in soil gas, indicate that 
the VOCs detected in indoor air are attributable to activities within the Building 467 warehouse 
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and not to vapor intrusion.  Per the VIG Remediation Decision Matrix, no further action was 
recommended for Building 467 (Weston, November 2007).  
 
Groundwater AOC 6C 
 
Monitoring well MW-144 and sample location SGWS233 are located within 100 feet of an 
existing building (Expo Center, 97 Sunfield Avenue).  VOCs were detected at concentrations 
greater than 50 times the EPA Table 2C-GW screening levels.  Evaluation of the need for active 
remediation for this groundwater AOC was based on IAQ results.   
 
At the Expo Center the only VOCs detected in indoor air at concentrations exceeding the NJDEP 
VIG screening levels were 1,4-dichlorobenzene, benzene and methyl tert-butyl ether (MTBE), 
which are considered to be non-DOD-related compounds.  No exceedances of the NJDEP VIG 
screening levels for VOCs were reported in subslab soil gas during the January 2006 subslab soil 
gas sampling event; collected concurrently with indoor air samples (Weston, September 2006a).  
After two rounds of subslab soil gas data which did not indicate a threat to indoor air, coupled 
with one round of indoor air data which did not reveal DOD-related contaminants, the NJDEP 
(NJDEP, January 2007) agreed no further action is warranted (Appendix A). 
 
Groundwater AOC 8C 
 
USACE proposed MNA as the remedial action for groundwater AOC 8C due to the documented 
decreasing trends for VOCs for this groundwater AOC.  Additionally, the area that this plume 
encompasses is located in an undeveloped area. 
 
MNA was conditionally approved by the NJDEP in its 12 March 2003 letter pending evaluation 
of vapor intrusion pathways.  No buildings exist; therefore, no evaluation of vapor intrusion 
pathways is warranted at this time.   
 
Groundwater AOC 8D 
 
USACE proposed MNA as the remedial action for groundwater AOC 8D.       
 
The TCE detected at monitoring well MW-8 may be related to a source/residual source 
associated with Area 1 (former excavation adjacent to well MW-8) or Groundwater AOC 8A and 
Groundwater 8B.  The TCE concentrations in groundwater have been fluctuating between 99 
ug/L and 140 ug/L since July 1998; a trend cannot be established.  The area that this plume 
encompasses is located in an undeveloped area with no existing buildings.  Therefore, no 
evaluation of vapor intrusion pathways is warranted at this time.   
 
Because the water quality at MW-8 has fluctuated greatly over time, USACE will decommission 
MW-8 and replace it with an equivalent well proximate to that location.  The proposed 
replacement for MW-8 was approved by the NJDEP (NJDEP, May 2006).  USACE will use the 
replacement well to evaluate the groundwater quality in AOC 8D.  
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Groundwater AOC 9 
 
USACE proposed MNA as the remedial action for groundwater AOC 9.  The source area for 
Groundwater AOC 9 (TNT and breakdown products) has previously been identified as Area 4.  
No other compounds were detected in groundwater at concentrations exceeding NJDEP criteria. 
A no further action letter for PCB and benzo(a)pyrene (BaP) contamination in soil was requested 
by the USACE in a letter to the NJDEP. 
 
A soil RAWP was recommended to address the TNT contamination identified in the soil in Area 
4, while considering the proposed future use of the site by FBC.  Prior to proceeding with the 
RAWP, a pre-remedial soil-sampling plan was prepared and implemented in 1998 to generate 
more detailed data on the distribution of TNT contamination throughout the fenced portion of 
Area 4.  Early in the remedial action planning process, the USACE evaluated the option of 
treating TNT-contaminated soil via a bioremediation technology.  As part of this evaluation, the 
USACE conducted bench-scale and pilot-scale tests of the Grace Bioremediation Technology 
DARAMEND® bioremediation process in 1998-1999.  The USACE authorized Weston to 
conduct a pilot test of the bioremediation process on 60 cubic yards of TNT-contaminated soil 
removed from the most contaminated portions of Area 4.  The results of the pilot test showed 
that the bioremediation technology could successfully reduce the levels of TNT and its 
breakdown products in Area 4 soils to concentrations below NJDEP target cleanup levels, as 
reported in the April 2000 Draft Pilot Study Report TNT Soil Remediation. 
 
As of January 2008 the FBC’s planned future use for the fenced portion of Area 4 is trucks 
weigh station and/or parking lot (site expected to be fully paved).  Based upon this proposed 
future use, lack of substantial groundwater contamination, and the high cost of full-scale soil 
treatment, the USACE could not justify the implementation of full-scale bioremediation of the 
fenced portion of Area 4.  The USACE initiated an effort to prepare a draft RAWP that included 
construction of an engineered asphalt cap for the site, with continued groundwater monitoring.  
Effort to finalize the soil RAWP was suspended pending resolution of the proposed future use of 
the site by FBC.   
 
In the meantime, it appears that the explosives present in groundwater are continuing to degrade.  
Evidence for contaminant degradation in AOC 9 includes the presence of TNT breakdown 
products in the plume; decreasing explosive compound concentrations downgradient; and the 
fact that no explosive compounds are present in sentinel wells (Weston, May 2003).   
 
Because the contaminants of concern in Groundwater AOC 9 are not VOCs, no vapor intrusion 
concerns exist.  
 
Groundwater AOC 10 
 
USACE proposed MNA as the remedial action for groundwater AOC 10.   
 
The source area (Area W) associated with Groundwater AOC 10 was remediated via soil 
excavation in 1998.  A MIP investigation conducted in October 2004 concluded that most of the 
remaining contamination at this site is situated below the water table.  Groundwater analytical 
data for monitoring well MW-129 indicate a consistent downward trend of TCE contamination 
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(the only contaminant detected above regulatory standards at this well) over 14 rounds with a 
maximum concentration of 160 ug/L in 1998 to the most recent TCE concentration of 13 ug/L in 
April 2005.  Similarly, TCE concentrations in samples collected from monitoring well MW-131 
have shown a steady decrease from 1,500 ug/L in 1999 to 210 ug/L in 2005. 
 
Due to the fact that concentrations of some VOCs in groundwater exceed the Table 2C screening 
levels, the one building (Middlesex County training facility) located within Groundwater AOC 
10 was investigated to evaluate the vapor intrusion pathway.  Based on these exceedances, an 
indoor air evaluation was expedited for this groundwater AOC.   
 
Subslab soil gas and indoor air results from November 2004 indicate a complete vapor intrusion 
pathway does not exist at this building.   There were no detections of TCE in the indoor air and 
only one exceedance for PCE in subslab soil gas at 60 micrograms per cubic meter (ug/m3).  PCE 
was not detected in groundwater monitoring wells above the EPA Table 2C-GW screening 
levels.   A follow-up round of sampling and analysis undertaken in December 2005 confirmed 
this finding (Weston, January, 2006a). 
 
Dichlorodifluoromethane was detected in subslab soil gas at a concentration exceeding its 
NJDEP VIG screening level in one of two samples.  This compound was also detected in one of 
four indoor air samples in exceedance of its NJDEP VIG screening level.  This compound (a 
refrigerant also known as Freon 12) is not considered to be DOD-related.  Other VOCs detected 
in indoor air were not related to DOD activities (Weston, January 2006a). 
 
After two rounds of indoor air and subslab soil gas data the NJDEP (NJDEP, January 2007) 
agreed that the primary vapor intrusion concern is the non-DOD-related Freon 12 which should 
be further evaluated by the building owner/tenant (Appendix A). 
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SECTION 2.0 
PROPOSED REMEDIAL ACTION 

 
 
2.1 APPLICABLE REMEDIATION STANDARDS 
 
The remediation standards for individual contaminants of concern resulting from historical DOD 
activities in groundwater AOCs will be the Higher of the Practical Quantitation Limit (PQL) and 
Ground Water Quality Criterion provided in the NJDEP GWQS for Class IIA aquifers (N.J.A.C. 
7:9C).  These applicable remediation standards are provided below: 
 

Applicable Remediation Standards for Groundwater for Class IIA Aquifers (N.J.A.C. 7:9C) 
Former Raritan Arsenal 

Edison, New Jersey 
Constituent Higher of PQL and Ground Water Quality 

Criterion (ug/L) 
Tetrachloroethylene (PCE) 1 
Trichloroethene (TCE) 1 
cis-1,2-Dichloroethylene (cis-1,2-DCE) 70 
trans-1,2-Dichloroethylene (trans-1,2-DCE) 100 
Vinyl Chloride 1 
1,2-Dichloroethane (1,2-DCA) 2 
Benzene 1 
2,4-Dinitrotoluene/2/6-Dinitrotoluene mix 10 

 
As stated in the 12 March 2003 NJDEP comment letter (Appendix A), chlorobenzene does not 
appear to be related to former DOD operations.  
 
2.2 REMEDIAL APPROACH 
 
The remedial approach for groundwater at the former Arsenal, was presented in both the Final 
Groundwater Monitoring Remedial Action Work Plan [GMRAWP (WESTON, December 1997)] 
and the Revised GMRAWP (Weston, June 1999) and included additional DOD contamination 
source investigation and removal, and monitoring of natural attenuation of the groundwater 
AOCs. After completing the eight rounds of groundwater monitoring from July 1998 through 
March 2001, the sampling data were evaluated to determine if there are decreasing trends in the 
primary contaminants (TCE, PCE, and TNT) and their natural breakdown products within each 
groundwater AOC at the former Arsenal. MNA was conditionally approved by NJDEP in the 
comment letter dated 12 March 2003 (Appendix A); barring the potential for a vapor intrusion 
pathway from groundwater and/or soil to subslab soil gas to indoor air in a given AOC.  In areas 
where a potential vapor intrusion pathway originating from groundwater and/or soil is proven, 
further investigation and/or active remediation may be warranted.  The Final Draft Groundwater 
Natural Attenuation Report was provided to the NJDEP in May 2003 (Weston, May 2003). 
 
Concurrent and subsequent investigations of vapor intrusion from groundwater into site 
buildings have been documented in semi-annual indoor air quality reports (Weston November 
2005, September 2006a, August 2007).  Groundwater AOCs with vapor intrusion issues have 
been identified as 2, 8A, and 8B and are not considered in the RAWP.  Because most recent 
sampling (Weston, November 2007) indicates that either an incomplete vapor intrusion pathway 
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exists (45 Fernwood Avenue) or tenant operations are responsible for indoor air exceedances 
(102-168 Fernwood, 110 Newfield, Building 467), AOC 6A is included in this RAWP. 
 
A site-wide Classification Exception Area (CEA) and a Well Restriction Area (WRA), which 
encompass all plumes remaining on the former Arsenal (Figure 3-1), and not just those proposed 
for MNA, have been delineated and are being proposed by USACE for the former Arsenal. The 
site-wide CEA/WRA is based upon predicted contaminant concentration degradation rates, fate 
and transport calculations, and area-specific hydraulic conductivity values [NJAC 7:26E-
6.3(e)(2)]. For each monitoring well that contained contaminants at concentrations that exceeded 
applicable GWQS, a series of calculations were completed to predict the additional time required 
for each contaminant of concern to attenuate to a concentration equal to the GWQS, and the 
additional plume travel distance anticipated during that time. The CEA/WRA will remain in 
effect until groundwater contaminants no longer exceed GWQS. The CEA distance and duration 
were calculated using the equations presented in NJDEP’s Final CEA Guidance Document 
(NJDEP, November 1998). 
 
Based on additional data, conducted during the supplemental groundwater RI in 2005, some 
Groundwater AOCs were subdivided into smaller AOCs.  For example, original Groundwater 
AOC 4 was subdivided into Groundwater AOC 4A and Groundwater AOC 4B.  A discussion of 
each individual Groundwater AOC is provided below.  The following table outlines the original 
1994 Groundwater AOC designations, the Groundwater AOC designations as of 2005, the non-
DOD Groundwater AOCs, the Groundwater AOCs with outstanding indoor air issues, and the 
selected Groundwater AOCs addressed in this GWRAWP.   
 

1994 
Groundwater 

AOC 

2005 
Groundwater 

AOC 

Proposed Non-
DOD 

Groundwater 
AOC 

Groundwater 
AOCs with 

Outstanding 
Indoor Air Issues 

Selected 
Groundwater  

AOCs  
in GWRAWP 

2 2  X  
3 3 X   

4A   X 4 
4B X   
6A  X X 
6B X   6 
6C   X 

7 7 X   
8A/8B  X  

8C   X 8 
8D   X 

9 9   X 
10 10   X 

 
Although USACE has proposed AOCs 3, 4B, 6B, and 7 as non-DOD Groundwater AOCs, they 
will be included in the proposed site-wide Classification Exception Area (CEA) boundary.  In 
the USACE September 2006 responses to the 6 May 2006 NJDEP Comments (Appendix A) 
USACE proposed groundwater AOC 4B will to be included in the proposed long-term 
monitoring.  Although unresolved indoor air issues remain in Groundwater AOCs 2, 6A, and 
8A/8B, they are also included within the proposed site-wide CEA.   
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In response to the 6 May 2006 NJDEP comment letter (Appendix A) USACE agreed to collect a 
groundwater sample from MW-59 to confirm the downward VOC concentration trend in non-
DOD Groundwater AOC 7.  The results of this October 2006 sampling of MW-59 were below 
the NJDEP GWQS and demonstrate a decreasing TCE trend over time (Appendix A).  A request 
for no further action for Groundwater AOC 7 is provided in Appendix A.   
 
The Groundwater AOCs selected for this GWRAWP do not indicate the potential for vapor 
intrusion.  A discussion of the selected Groundwater AOCs is provided below. 
 
2.2.1 Groundwater AOC 4A 
 
Groundwater AOC 4 underlies a portion of Raritan Center in the central portion of the former 
Arsenal (Figure 1-2).   Previous investigations confirmed that the source of contamination for 
Groundwater AOC 4 was the Area 18A former pond and buried drum area.  The confirmed 
source area (the Area 18A former pond and buried drums) was remediated by USACE (Final 
Remedial Action Report, Remedial Construction at Areas 11, 12, 18A, 18C, and W, Weston, 
March 2002).  A total of almost 2,500 cubic yards of soil were excavated from this area in April 
and May 1998. Post-excavation sampling indicated that residual soil contamination remained at 
the water table.  NJDEP and USACE concurred that the residual contamination would be 
addressed as part of the site-wide groundwater investigation.   

 
Based on the 2004/2005 groundwater VOC analytical data, the following VOCs were detected 
within Groundwater AOC 4: acetone, benzene, cis-1,2-DCE, 1,1-DCA, 1,1-DCE, 4-methyl-2-
pentanone, PCE, 1,1,1-TCA, TCE, toluene, and vinyl chloride.  Of these VOCs, four (benzene, 
PCE, TCE, and vinyl chloride) had detected concentrations exceeding the NJDEP Class IIA 
GWQS. TCE was the predominant constituent exceeding the NJDEP Class IIA GWQS during 
this investigation.   
 
Groundwater AOC 4 (as of 2005) has been subdivided into Groundwater AOC 4A and 
Groundwater AOC 4B (Figure 2-1) based on the distribution of TCE and benzene and the 
presence of 4-methyl-2-pentanone.  In combination, Groundwater AOCs 4A and 4B cover an 
area less than the original Groundwater AOC 4 plume.  The subdivided plumes underlie the same 
Soil Investigation Areas.   
 
The Groundwater AOC 4A plume extends in a southeasterly and easterly direction, 
encompassing portions of Areas 18B and 18C, and extends across the Raritan Center portion of 
Area 10.  However, Groundwater AOC 4A does not extend across the northeastern portions of 
Area 19, and Area 20, as the 2001 footprint of Groundwater AOC 4 did (Figure 2-1).  Rather, 
Groundwater AOC 4A is now delineated within the northeastern portion of Area 19.  
Groundwater AOC 4A is bounded to the north, west, south, and east by the following sample 
locations where TCE was either not detected or was detected below the NJDEP Class IIA 
GWQS of 1 ug/L: SGWS287, OB-6A, MW-EPA-2A, SGWS206, SGWS208, SGWS295, 
SGWS26, SGWS278, SGWS139, MW-147, MW-128, SGWS88, SGWS87, SGWS263, 
SGWS266, and SGWS82.  The April 2005 generalized TCE isopleths for groundwater AOC 4 
are depicted in Figure 2-2.   
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Groundwater AOC 4A contains groundwater historically impacted by Area 18A; well MW-
EPA2A was purportedly the source well (as defined in the July 2002 Draft Final Natural 
Attenuation Report for the Former Arsenal).  The new plume boundary delineated by TCE 
isopleths does not encompass the source area well MW-EPA-2A since TCE has not been 
detected in that well since August 1999 following soil remediation.   
 
When monitoring well MW-EPA-2A was sampled in March 2001, cis-1,2 DCE and vinyl 
chloride (breakdown constituents) were the only VOCs detected, with vinyl chloride detected at 
a concentration exceeding the NJDEP GWQS (Figure 2-1).  Groundwater analytical data for 
vinyl chloride within this well suggests a decreasing trend since remediation in 1998 (Appendix 
B).  These results indicate that the source area remediation was successful.   
 
Monitoring well MW-46A is located downgradient of well MW-EPA-2A.  A decreasing trend 
for VOCs was also documented at this well.  Groundwater analytical results from this 
investigation indicated that benzene (1.6 ug/L) and TCE (12 ug/L) are still present at 
concentrations exceeding their NJDEP Class IIA GWQS of 1 ug/L.  It should be noted that 
benzene was detected four of the eight sampling quarters at the source area well MW-EPA-2A at 
concentrations ranging from 0.8J ug/L to 1.1 ug/L.  Groundwater analytical results where more 
than one round of groundwater data exists for Groundwater AOC 4A (confirmed former source 
area) indicates an overall decreasing trend of TCE.  Breakdown constituents are increasing or 
have historically increased and now are decreasing.  These trends in VOC concentrations are 
indicators that natural attenuation is occurring at this plume (Appendix B).  
 

This GWRAWP proposes MNA as the remedial action for Groundwater AOC 4A based on the 
following: 
 

• Remediation was conducted in the former DOD source Area 18A (former pond and 
buried drum area).   

 
• Groundwater analytical results since remediation indicate that the remediation was 

successful; a decreasing trend for VOCs is observed.  Additionally, TCE is no longer 
detected in the source area well MW-EPA-2A. 

 
• There are no current vapor intrusion issues.   

 
2.2.2 Groundwater AOCs 6A and 6C  
 
Groundwater AOC 6 is located in the west-central portion of the site (Figure 1-2).  The source(s) 
of the AOC 6 plume is (are) unknown.  Potential sources may be related to possible DOD-related 
storage activities (Historical Archival Report [D&M, July 1993] indicates oil and grease waste 
storage associated with Building 520), or other more recent site activities not related to previous 
DOD activities (light manufacturing or industrial processes) identified during a previously 
conducted DOD review of NJDEP case files. 
  
Based on the 2004/2005 groundwater VOC analytical data, the following VOCs were detected 
within Groundwater AOC 6: benzene, chlorobenzene, 1,1-DCA, 1,1-DCE, cis-1,2-DCE, trans-
1,2-DCE, PCE, 1,1,1-TCA, TCE, toluene, and vinyl chloride.  In general, the constituents 
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detected were similar across Groundwater AOC 6.  Of these VOCs, six (benzene, cis-1,2-DCE, 
1,1-DCE, PCE, TCE, and vinyl chloride) were detected at concentrations exceeding the NJDEP 
Class IIA GWQS. TCE was the predominant constituent exceeding the NJDEP Class IIA GWQS 
during this investigation.  The highest historical concentration of VOCs detected was at shallow 
groundwater screening location SGWS110 (completed in 1994) with total VOCs (PCE, TCE, 
total DCE, and vinyl chloride) at 4,280 ug/L.  Monitoring wells MW-6, MW-47A, MW-48A, 
MW-48B, and MW-80A are plume wells (as designated in the July 2002 Draft Final Natural 
Attenuation Report for the Former Raritan Arsenal) in AOC 6 and the historic compounds of 
concern are TCE, PCE, and total-DCE.  
 
The Final Supplemental Groundwater Data Report (Weston, September 2006) investigation 
provided sufficient data (distribution of TCE in groundwater in combination with the lack of a 
source area) to support the subdivision of the original Groundwater AOC 6 plume into 
Groundwater AOCs 6A,  6B, and 6C (Figure 2-3).  In combination, Groundwater AOCs 6A, 6B, 
and 6C cover an area less than that of the original Groundwater AOC 6 plume, but generally 
underlie the same Soil Investigation Areas: the physical boundaries of Area 9, a portion of Area 
19 in Raritan Center, and a portion of Area 8.  The Groundwater AOC 6A, 6B, and 6C footprints 
extend in the direction of groundwater flow.   
 
AOC 6A:   
The northern extent of Groundwater AOC 6A lies north of the building located at 110 Fernwood 
Avenue and underlies portion of Area 10 within Raritan Center and a portion of Area 9.  This 
plume extends into the wetland area just south of the building located at 45 Fernwood Avenue 
(Figure 2).  Groundwater AOC 6A is bounded by the following sample locations where TCE was 
either not detected or was detected below the NJDEP Class IIA GWQS of 1 ug/L: SGSW113, 
SGWS33, SGWS219, SGWS220, SGWS221, SGWS223, SGWS40, SGWS49, SGWS50, 
SGWS227, SGWS41, and SGWS138.   
 
The maximum concentration of TCE detected during the current investigation in association with 
Groundwater AOC 6A was 37 ug/L at sample location SGWS229.  The center of this plume 
encompasses monitoring well MW-47A which was referenced in the July 2002 Draft Final 
Natural Attenuation Report for the Former Raritan Arsenal as being located in the source area of 
former Groundwater AOC 6.  This well was sampled as part of the March/April 2005 sampling 
program and groundwater results indicated that TCE was the only VOC exceeding the NJDEP 
Class IIA GWQS.  TCE was detected at a concentration of 13 ug/L, providing further evidence 
for a decreasing trend of TCE for this well and occurrence of natural attenuation. The April 2005 
generalized TCE isopleths for groundwater AOC 6 are depicted in Figure 2-4.  
 
AOC 6C:   
The Groundwater AOC 6C boundary begins just south of the southeastern side of the Expo 
Center (portion of Area 19 within Raritan Center) and encompasses a portion of a parking lot, a 
landscaped area, a portion of a wetland area, and an undeveloped area in Area 8.  The center of 
this plume encompasses sample locations SGWS233 and monitoring well MW-144.  The TCE 
result for SGWS233 was used in part to determine the placement of well MW-144 collected for 
the Final Supplemental Groundwater Data Report (Weston, September 2006).  The TCE 
concentrations detected at these locations (320 ug/L and 310 ug/L, respectively) were the 
maximum TCE concentrations detected at former Groundwater AOC 6 in 2004/2005.  Historic 
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data for these locations do not exist; therefore, a trend in TCE concentrations over time can not 
be established.   
 
During the Supplemental Groundwater Data Investigation, sample locations SGWS232 and 
SGWS233 were completed to verify current VOC concentrations adjacent to and downgradient, 
respectively of historic sample location SGWS110 (completed in 1994).  Sample location 
SGWS110 was considered a “hot spot” location due to the detected concentrations of TCE (390 
ug/L), PCE (1,800 ug/L), total 1,2-DCE (1,800 ug/L), and vinyl chloride (190 ug/L).  
Groundwater analytical results from this investigation indicated that VOCs were not detected at 
sample location SGWS232, while TCE (320 ug/L), PCE (14 ug/L), cis-1,2-DCE (1,200 ug/L), 
and vinyl chloride (54 ug/L) were detected at sample location SGWS233.  The TCE 
concentration detected at sample location SGWS233 is similar to the TCE concentration detected 
at sample location SGWS110 in 1994.  There is a potential that the contamination detected at 
sample location SGWS110 has migrated in a downgradient direction.  Based on sample location 
SGWS234 (completed adjacent to sample location SGWS233, but at a greater depth), the TCE 
concentration extends to 24 feet bgs and decreases vertically in this area.  The April 2005 
generalized TCE isopleths for groundwater AOC 6 are depicted in Figure 2-4.   
 
In order to monitor natural attenuation in accordance with N.J.A.C. 7:26E-6.3(e), USACE 
proposes the installation of two additional monitoring wells Groundwater AOC 6C.  Both 
monitoring wells will be installed downgradient of existing monitoring well MW-144.  One well 
will be located within the plume well; and the other well will be a sentinel well located outside of 
the plume.  The locations of these proposed wells are shown in Figure 2-4.  Anticipated 
construction details for these proposed monitoring wells are summarized in Table 4-1.   
  
The data collected during the Supplemental Groundwater Investigation did not allow for a better 
determination of whether the source(s) of the AOC 6 plumes is (are) related to possible DOD-
related storage activities (e.g., oil and grease waste storage associated with Building 520), or 
other more recent site activities (light manufacturing or industrial processes) not related to DOD 
activities.   
 
Monitoring well MW-144 and sample location SGWS233 are located within 100 feet of an 
existing building (Expo Center).  Although an exceedance of the NJDE VIG for PCE was 
reported in soil gas during the first sampling event in April 2005, no exceedances of the NJDEP 
VIG screening levels were reported in the subslab soil gas beneath the Expo Center for VOCs in 
the January 2006 samples (Weston, August 2007).  As a result, no further investigation should be 
necessary for this building.   
 
This GWRAWP proposes MNA as the remedial action for Groundwater AOCs 6A and 6C 
because no current vapor issues were found to exist and the NJDEP has conditionally approved 
MNA as a remedial method. 
 
2.2.3 Groundwater AOC 8C/8D 
 
Groundwater AOC 8 is located near the northern boundary of the former Arsenal in the central 
portion of the site, starting in the vicinity of Area 18E (Figure 1-2).  Previously identified 
potential DOD sources or potential sources of the contamination for Groundwater AOC 8 
include: 
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• Former TCE degreasing operations and associated piping located within and near former 

Buildings 14, 15, and 19 in Area 18E in the northern portion of this AOC.  A separate 
investigation was conducted concurrently in 2004/2005 to address Area 18E and future 
study of this area is planned.   

 
• Former motor pool (Building 238 area) near wells MW-EPA-6A and MW-121.  Building 

238 was operated by GSA until the early 1980s as a motor pool maintenance garage.   
 

• Former dump near the heliport in Area 18G and the former trench of shells.   
 
Other potential DOD and non-DOD source areas exist in Area 18G and are associated with or in 
the vicinity of Building 241: 
    

• Building 241 (former automotive shop) was located in the northeast corner of Area 18G.  
A review of historical records indicated that Building 241 was used as a DOD engine 
rebuild shop and/or motor repair shop.  A 300-gallon alkali tank, a 300-gallon rinse tank, 
and an acid tank were located in Building 241.  The building also contained numerous 
transformers and three USTs.  Tanks A1 and A2 contained gasoline and diesel fuel, 
respectively, and the third tank was a 500-gallon heating oil UST.  All three tanks were 
closed under supervision of the EPA and two monitoring wells were installed as part of 
the tank abandonment.  The analytical post-excavation soil results indicated no 
constituents of concern and the groundwater samples did not exhibit contaminants related 
to the fuel stored in the tanks.  The groundwater samples obtained by EPA contained 1,2-
DCE, TCE, and PCE.   

 
• GSA owned Building 241 from 1963 to 1988 and, according to EPA, stored paint, 

asbestos roofing tar, and drums of paint and oil. 
 
Based on the 2004/2005 groundwater VOC analytical data, the following VOCs were detected 
within Groundwater AOC 8: benzene, chloroform, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, PCE, 
and TCE.  Of these VOCs, three (benzene, PCE, and TCE) had detected concentrations 
exceeding the NJDEP Class IIA GWQS.  TCE was the predominant constituent exceeding the 
NJDEP Class IIA GWQS during this investigation.   
 
The groundwater analytical data from the 2004/2005 investigation suggest a strong potential for 
multiple plume sources of contamination for Groundwater AOC 8.  Based on this investigation, 
The original Groundwater AOC 8 (as of 2005) has been subdivided into Groundwater AOC 
8A/8B, Groundwater AOC 8C, and Groundwater AOC 8D (Figure 2-5).  In combination, 
Groundwater AOCs 8A/8B, 8C, and 8D cover an area approximately the same size as the 
original Groundwater AOC 8 plume and generally underlie the same Investigation Areas: the 
physical boundaries of Area 18E (former degreasing operation area); Area 18G and Area 1; 
portions of Areas 18C, 18D, and 18F (Buildings 202, 203, and 205) in EPA’s Woodbridge 
Avenue complex; a portion of the Owens-Illinois property; and an area offsite to the north of 
Woodbridge Avenue(Figure 2-5).   
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The center of the Groundwater AOC 8C plume is roughly parallel to Pershing Avenue along the 
southern investigation boundary for Area 18G, former dump area.  Area 18G was used for 
storage in the 1940s and for a dump by Columbia Salvage; the area is currently owned by EPA.  
This area was targeted for investigation in 1996 where chlorinated VOCs were detected in the 
groundwater.  Monitoring wells MW-87A and MW-125 are located along Pershing Avenue and 
were sampled as part of the Supplemental Groundwater Investigation; historic groundwater 
analytical data exist for these wells.  TCE was detected at concentrations exceeding the NJDEP 
Class IIA GWQS at both of these wells.  The April 2005 generalized TCE isopleths for 
groundwater AOC 8C are depicted in Figure 2-6.  The concentration at which TCE was detected 
at well MW-125 supports the documented decreasing trend of TCE.  TCE was detected at well 
MW-87A at a concentration greater than the concentration detected in 2001; however, an overall 
decreasing trend (linear trend) of TCE is documented (Appendix B).  Additionally, PCE was 
detected at well MW-87A at a concentration less than the NJDEP Class IIA GWQS in 2005; in 
2001 PCE exceeded the NJDEP Class IIA GWQS.    
 
Groundwater AOC 8D is located in the vicinity of Area 1.  The maximum concentration of TCE 
detected during the 2005 investigation was 140 ug/L at sample location MW-8.  This well is 
located in the northwestern portion of Area 1.  The TCE concentration detected in 2005 is equal 
to the concentration detected in July 1998 (Figure 2-5).  From July 1998 through April 2005, 
TCE concentrations in well MW-8 have been fluctuating between 99 ug/L and 140 ug/L 
(Appendix B).  The downgradient edge of this plume is delineated by sample locations 
SGWS260, SGWS261, and MW-89A.  TCE was not detected at sample location SGWS260 
(screened below the meadowmat) and detected at a concentration of 0.6 ug/L at sample location 
SGWS261 (screened above the meadowmat).  TCE was not detected at sample location MW-
89A (screened across the meadowmat), a result which is consistent with historic groundwater 
data.   In this area, the groundwater and surface water interact, as previously reported by Weston.  
The TCE detected at monitoring well MW-8 may be related to a source/residual source 
associated with Area 1 or Groundwater AOC 8A/AOC 8B and Groundwater 8C.  The April 2005 
generalized TCE isopleths for groundwater AOC 8D are depicted in Figure 2-6.     
 
The TCE detected at monitoring well MW-8 may be related to a source/residual source 
associated with Area 1 (former excavation adjacent to well MW-8) or Groundwater AOC 8A and 
Groundwater 8B.  The TCE concentrations in groundwater have been fluctuating between 99 
ug/L and 140 ug/L since July 1998; a trend cannot be established.  The area that this plume 
encompasses is located in an undeveloped area with no existing buildings.  Therefore, a potential 
vapor intrusion threat does not exist at this time.   
 
Groundwater AOC 8C and Groundwater AOC 8D are located in an undeveloped area of the 
former Arsenal with no existing buildings.   
 
This GW RAWP proposes MNA as the remedial action for Groundwater AOC 8C and 
Groundwater AOC 8D based on the following: 
 

• Documented decreasing trends for VOCs for these Groundwater AOCs (Appendix B). 
• These plumes encompass undeveloped areas and no current vapor issues exist. 
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2.2.4 Groundwater AOC 9 
 
Groundwater AOC 9 is located in the central northeast portion of the former Arsenal (Figure 1-
2). The AOC 9 groundwater plume underlies Area 4 and trends south. Explosive compound 
contamination consisting of TNT and its breakdown products is present in both the soils within 
the fenced portion of Area 4 and the groundwater within and downgradient of the fenced area 
(see Figure 1-2, Revised GMRAWP, June 1999). 
 
Monitoring wells MW-17, MW-42A, MW-123, and MW-124 are plume and source area wells 
and the historic compounds of concern are TNT, 2,4-dinitrotoluene and amino-DNTs (Figure 2-
7). The explosives analytical results for AOC 9 illustrate the explosives trends for select 
compounds over the eight sampling rounds (Appendix B). Monitoring wells MW-123 and MW-
130 are located in the source area of the explosives groundwater contamination. The 
groundwater contaminants of concern in MW-130, located in the source area, and their 
breakdown products include the following: 
 

Compound Source Higher of PQL and 
Ground Water 

Quality Criterion 
(ug/L) 

Low 
Detection 

(µg/L) 

High 
Detection 

(µg/L) 

2,4,6-Trinitrotoluene Parent Material No criteria 352 772 

2,4/2,6-Dinitrotoluene Breakdown Product 10 20.9 U 766.5 

2-amino-4,6-Dinitrotoluene Breakdown Product No criteria 211 U 413  

4-amino-2,6-Dinitrotoluene Breakdown Product No criteria 247.8  462.8  

 
The groundwater contaminants of concern in MW-123, located in the source area, and their 
breakdown products include the following: 
 

Compound Source Higher of PQL and 
Ground Water 

Quality Criterion 
(ug/L) 

Low 
Detection 

(µg/L) 

High Detection
(µg/L) 

2,4,6-Trinitrotoluene Parent Material No criteria 0.83 U 1.61 

2,4/2,6-Dinitrotoluene Breakdown Product 10 1.2 U  135.3  

2-amino-4,6-Dinitrotoluene Breakdown Product No criteria 47  133  

4-amino-2,6-Dinitrotoluene Breakdown Product No criteria 14  37.1 

 
The concentrations of explosive contaminants in MW-123 are much lower than those observed 
in MW-130. MW-123 is suspected to be near the edge of the plume, while MW-130 is more 
toward the center.  
 
MW-124 and MW-42A are designated as plume wells. The groundwater contaminants of 
concern in MW-124, located in the source area, and their breakdown products include the 
following: 
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Compound Source Higher of PQL and 

Ground Water 
Quality Criterion 

(ug/L) 

Low 
Detection 

(µg/L) 

High Detection 
(µg/L) 

2,4,6-Trinitrotoluene Parent Material No criteria 4.27  8.98  

2,4/2,6-Dinitrotoluene Breakdown Product 10 44.46  61.7  

2-amino-4,6-Dinitrotoluene Breakdown Product No criteria 175.5  314  

4-amino-2,6-Dinitrotoluene Breakdown Product No criteria 55.9  87  

 
The groundwater contaminants of concern in MW-124, located in the plume downgradient of 
MW-123, are primarily the breakdown products of 2,4,6-TNT, including 2,4/2,6-DNT and the 
amino-dinitrotoluenes. The concentrations observed in MW-124 are higher than those observed 
in the source area well MW-123. The concentrations of the contaminants have been observed to 
be decreasing since the fifth quarter. 
 
The groundwater contaminants of concern in MW-42A, located in the source area, and their 
breakdown products include the following: 
 

Compound Source Higher of PQL and 
Ground Water 

Quality Criterion 
(ug/L) 

Low 
Detection 

(µg/L) 

High Detection 
(µg/L) 

2,4,6-Trinitrotoluene Parent Material No criteria 0.2 U  0.2 U  

2,4/2,6-Dinitrotoluene Breakdown Product 10 26 U  26 U  

2-amino-4,6-Dinitrotoluene Breakdown Product No criteria 0.43  1.9  

4-amino-2,6-Dinitrotoluene Breakdown Product No criteria 0.26 U  0.7  

 
The concentrations of the groundwater contaminants of concern in MW-42A are lower than the 
concentrations observed in the upgradient Source Well MW-130. The location represents the 
potential extent of the explosives contamination in groundwater. No additional source parent 
material (2,4,6-TNT) has been observed, and only low concentrations of the breakdown products 
are present. 
 
The total explosives isopleths for Groundwater AOC 9 are depicted on Figure 2-8. 
 
Because Groundwater AOC 9 is related to explosives and not VOCs, there is not a potential 
vapor intrusion.   
 
This GW RAWP proposes MNA as the remedial action for Groundwater AOC 9 based on 
documented decreasing trends for explosives. 
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2.2.5 Groundwater AOC 10 
 
Groundwater AOC 10 is located in the western portion of the former Arsenal, originating at the 
former buried drum area associated with Area W (Figure 1-2).  The former source area, 
consisting of buried drums (associated with Area W), was remediated in 1998 by removal and 
disposal, which included associated grossly contaminated soils.  VOCs were detected at 
concentrations exceeding the NJDEP Soil Cleanup Criteria (SCC) in the 1998 post-excavation 
soil samples and the 1999 Phase II investigation soil samples.   
 
Groundwater AOC 10 (as of 2005) extends south-southeast from the former buried drum area, 
underlying portions of the physical boundaries of Area W, Area X, Area 17A, and Area 10 
(encompassing the Middlesex County Building).  The northern (upgradient) extent of the plume 
is currently estimated to be somewhere south of monitoring well MW-73A and north of 
SGWS289 (Figure 2-9).  Data from 1993 indicated that VOCs were not detected in monitoring 
well MW-73A (Weston, May 1994).   
 
The 2004/2005 groundwater VOC analytical data indicate the following VOCs were detected 
within Groundwater AOC 10: bromodichloromethane, chloroform, 1,1-DCE, cis-1,2-DCE, trans-
1,2-DCE, TCE, and vinyl chloride.  Of these VOCs, four (chloroform, cis-1,2-DCE, TCE, and 
vinyl chloride) were detected at concentrations exceeding the NJDEP Class IIA GWQS.  
 
USACE has investigated remedial alternatives for Groundwater AOC 10.  In October 2004, 
Shaw Environmental and Infrastructure, Inc. (Shaw) conducted a MIP and soil conductivity 
survey within and surrounding the former excavations.  During the October 2004 field efforts, 
the MIP was used to delineate the contamination remaining after the 1998 remediation efforts 
during which over 2,000 cubic yards of soil was excavated from the site.  Soil samples were 
collected from selected locations to confirm the MIP results.  TCE and cis-1,2-DCE were 
detected exceeding the NJDEP SCC in five of the soil samples collected.  The results of the 
survey were to be used as part of a treatability study evaluation.  Groundwater samples were not 
collected during Shaw’s investigation. (Shaw, April 2005).   
 
The source and plume wells (MW-129 and MW-131, respectively), as designated in the July 
2002 Draft Final Natural Attenuation Report for the Former Raritan Arsenal, were sampled as 
part of Weston’s March/April 2005 groundwater sampling event.  TCE results from this event 
support the documented decreasing trend of TCE at these wells, indicating remediation was 
successful.  TCE was detected at concentrations of 46,000 ug/L at sample location SGWS289 
(just north of the former excavation and the area investigated by Shaw) and 1,800 ug/L at sample 
location SGWS288 (west of the former excavation and the area investigated by Shaw).  The 
concentration detected at sample location SGWS289 is the highest reported TCE concentration 
in groundwater sampled at the former Arsenal to date. 
 
Based on these data, Groundwater AOC 10 is shown to extend westerly towards SGWS288 and 
is bounded to the north by monitoring well MW-73A.  Groundwater AOC 10 is bounded to the 
south and east by sample locations SGWS190, monitoring well MW-132, SGWS193, 
SGWS187, monitoring well MW-150, and SGWS281.   
 
The source area (Area W) associated with Groundwater AOC 10 was remediated via soil 
excavation in 1998.  The MIP investigation conducted in October 2004 concluded that most of 
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the remaining contamination at this site is situated below the water table.  Groundwater 
analytical data for monitoring wells MW-129 indicate a consistent downward trend of TCE 
contamination (the only contaminant detected above regulatory standards at this well) over 14 
rounds with a maximum concentration of 160 ug/L in 1998 to the most recent TCE concentration 
of 13 ug/L in April 2005 (Appendix B).  Similarly, TCE concentrations in samples collected 
from monitoring well MW-131 have shown a steady decrease from 1,500 ug/L in 1999 to 210 
ug/L in 2005.  The April 2005 generalized TCE isopleths for groundwater AOC 10 are depicted 
in Figure 2-10.   
 
In order to continue to monitor natural attenuation in accordance with N.J.A.C. 7:26E-6.3(e), and 
adequately delineate the extent of Groundwater AOC 10, USACE proposes the installation of 
two additional monitoring wells.  One well will be located at or immediately adjacent to the 
former sample location SGWS289 (area of highest TCE concentrations); and the other well will 
be located outside the plume and west-southwest of historic sample location SGWS288.  The 
locations of these proposed wells are shown in Figure 2-4.  Anticipated construction details for 
these proposed monitoring wells are summarized in Table 4-1.   
 
This GWRAWP proposes MNA as the remedial action for Groundwater AOC 10 based on the 
following: 
 

• The source material has been removed. 
• Decreasing trends for VOCs have been documented. 
• No indoor air issues currently exist. 

 
2.3 MONITORED NATURAL ATTENTUATION 
 
As discussed in the previously accepted Final Natural Attenuation Report (Weston May 2003), 
natural attenuation of groundwater VOC contamination involves the metabolism of contaminant 
compounds by naturally occurring bacteria present at the site. The metabolic process for natural 
PCE and TCE degradation is depicted in Figure 2-1.  
 
Based on Technical Protocol for Evaluating Natural Attenuation for Chlorinated Solvents in 
Groundwater (EPA, 1998), chlorinated solvents (PCE/TCE) may undergo microbial natural 
attenuation through three different pathways:  use as an electron acceptor; use as an electron 
donor; or through cometabolism, where degradation of the chlorinated organic is fortuitous, and 
there is no benefit to the microorganism. At a given site, one or all of these processes may be 
operating, although at many sites the use of chlorinated aliphatic hydrocarbons as electron 
acceptors appears to be most important under natural conditions. In this case, natural attenuation 
of chlorinated aliphatic hydrocarbons will be an electron donor-limited process. 
 
 In a pristine aquifer, native organic carbon is used as an electron donor, and dissolved oxygen 
(DO) is used first as the prime electron acceptor. Where anthropogenic carbon (e.g., as fuel 
hydrocarbons) is present, it also will be used as an electron donor. After the DO is consumed, 
anaerobic microorganisms typically use additional electron acceptors (as available) in the 
following order of preference:  nitrate, ferric iron oxyhydroxide, sulfate, and finally carbon 
dioxide. Evaluation of the distribution of these electron acceptors can provide evidence of where 
and how chlorinated aliphatic hydrocarbon natural attenuation is occurring.  
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In addition, because chlorinated aliphatic hydrocarbons may be used as electron acceptors or 
electron donors (in competition with other acceptors or donors), evaluating the distribution of 
these compounds and their daughter products, as well as field/laboratory results for the natural 
attenuation parameters DO, redox potential (Eh), nitrate, ferrous iron, sulfate, and carbon 
dioxide, can provide evidence of the mechanisms of natural attenuation working at a site. 
Therefore, the sampling and evaluation of these compounds is an important component of a 
natural attenuation monitoring and evaluation program. 
 
The natural attenuation of TNT involves the breakdown of TNT into 2,4-DNT, 2,6-DNT, and 
other amino DNT and mononitrotoluene (MNT) compounds by naturally occurring denitrating 
bacteria. Some of the other nitroaromatic DNT and MNT breakdown products include 2-amino-
4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, 2,4-diamino-6-nitrotoluene, and 2,6-diamino-4-
nitrotoluene (Weston, July 2002).  The sampling of conventional natural attenuation monitoring 
parameters mentioned above for PCE/TCE (DO, Eh, nitrate, etc.) has also provided evidence of 
natural attenuation of TNT. 
 
Previous evidence of ongoing natural attenuation of groundwater plumes at the former Arsenal is 
presented in the July 2002 Draft Final Natural Attenuation Report for the Former Raritan 
Arsenal, included: 
 

• Positive preliminary screening results (as defined in EPA, 1998); 
• Decreasing concentrations of parent compound(s) in source areas; 
• Presence of or increasing concentrations of breakdown product(s) in the source areas; 
• Reducing conditions in the source areas: low DO, low nitrate, iron present, and high 

ethane/methane concentrations; 
• Decreasing concentration of contaminants in the plume and fringe wells; and  
• No contaminants present in sentinel well. 

 
MNA was conditionally approved by NJDEP in the comment letter dated 12 March 2003, 
barring the potential for a vapor intrusion pathway from groundwater and/or soil to subslab soil 
gas to indoor air in a given AOC.  In areas where a potential vapor intrusion pathway originating 
from groundwater and/or soil is proven, further investigation and/or active remediation may be 
warranted.   
 
Overall, the VOC analytical results indicate decreasing trends and reductions in plume sizes, 
providing further evidence for natural attenuation (See Appendix B).  Most of the decreasing 
trends are related to USACE source removal actions.   
 
The contaminated groundwater volume estimates are provided in the table below and on the 
generalized isopleth figures for each individual Groundwater AOC.  
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Volume of Contaminated 
Groundwater  Groundwater  

AOC 
Plume Area 

(ft2) 

Thickness of 
Lower Sand 

(ft) 

Lower Sand 
Porosity 

Volume of 
Plume (ft3) 

(ft3) (gallons) 
4A 1,620,219 30 0.30 48,606,583 14,581,975 109,080,755 
6A 504,075 20 0.30 10,081,495 3,024,449 22,624,449 
6C 161,076 20 0.30 3,221,524 966,457 7,229,602 
8C 172,976 30 0.30 5,189,282 1,556,785 11,645,559 
8D 53,163 10 0.30 531,626 159,488 1,193,051 
9 371,533 15 0.30 5,572,995 1,671,899 12,506,671 

10 264,295 30 0.30 7,928,862 2,378,659 17,793,603 
 
No permits are required for the implementation of the MNA remediation of Groundwater AOCs.  
However, according to the NJDEP Bureau of Water Allocation (BWA), monitoring well permits 
are required prior to the installation of proposed monitoring wells for site-wide groundwater 
quality monitoring. 
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SECTION 3.0 
CLASSIFICATION EXCEPTION AREA (CEA) 

 
 
3.1 CONTAMINANTS, EXTENT, AND DURATION 
 
A site-wide Classification Exception Area (CEA) is proposed as part of the remedial action for 
the Lower Sand (LS) aquifer at the former Raritan Arsenal (Figure 3-1) encompassing the 
following DOD plumes and non-DOD plumes: 
 

Groundwater AOC 
included in CEA DOD plume Non-DOD plume 

2 X  
3  X 

4A X  
4B  X 
6A X  
6B  X 
6C X  
7  X 

8A/8B X  
8C X  
8D X  
9 X  

10 X  
 
Because the northern portion of the designated aquifer can potentially be used as a potable 
aquifer, the CEA will be identified as a Well Restriction Area (WRA).   
 
The site-wide CEA will include Groundwater AOCs 4A, 6A, 6C, 8C, 8D, 9, and 10.  Although 
USACE has proposed AOCs 3, 4B, 6B, and 7 as non-DOD Groundwater AOCs, they will be 
included in the proposed site-wide CEA boundary.  Although unresolved indoor air issues 
remain in Groundwater AOCs 2, and 8A/8B, they are also included within the area of the 
proposed Site-wide CEA.   
 
Based on the most recently available groundwater data for the following contaminants, the 
maximum concentrations detected in Groundwater AOCs 4A, 6A, 6C, 8C, 8D, 9, and 10, and 
applicable NJDEP remediation standards are summarized below.  Because there is no NJDEP 
criterion for TNT, USACE proposes to monitor its breakdown products 2,4-DNT and 2,6-DNT. 
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Contaminant Most Recent1 Maximum 
Concentrations (ug/L) 

Current Applicable 
NJDEP Remediation 

Standard (ug/L) 
Tetrachloroethylene (PCE) 180  1 
Trichloroethene (TCE) 310 1 
cis-1,2-Dichloroethylene (cis-1,2-DCE) 830 70 
trans-1,2-Dichloroethylene (trans-1,2-DCE) 8.2 100 
Vinyl Chloride 35 1 
1,2-Dichloroethane (1,2-DCA) Not-detected 2 
Benzene 1.6 1 
2,4-Dinitrotoluene/2,6-Dinitrotoluene mix 44 10 
Note:   
 1.  Most Recent data for AOCs 4A, 6A, 6C, 8C, 8D, and 10 are from 2005; for AOC 9 most recent data is from 2000-2001 
 
The Final Groundwater Natural Attenuation Report (Weston, May 2003) presented the CEA 
distance and duration calculations (Appendix C).  Based on these calculations using data 
available through 2001, the most persistent contaminant, TCE (MW-8; Groundwater AOC 8C) 
yielded a CEA duration of approximately 40 years to obtain the remedial goal.  Therefore an 
expiration date for the CEA is proposed for the year 2041.  A summary of calculated duration for 
each plume are presented below 
  

Groundwater 
AOC 

Most Persistent 
Contaminant 

Calculated 
Duration (years) 

4 Vinyl Chloride 12 
6 TCE 17 
8 TCE 41 
9 2-amino-4,6-DNT 24 

10 TCE 7 
     
The calculated travel distance for TCE (MW-8) was approximately 1700 feet.  The calculated 
extent of plumes within Groundwater AOC 4A, 6A, 6C, 8C, 8D, 9, and 10 are depicted within 
the overall boundary of the site-wide CEA (Figure 3-1).  The calculated maximum contaminant 
travel distances (Appendix C) based on the calculated half-life values for each plume are shown 
as compliance points on Figure 3-1.  An electronic version of the map showing the predicted 
extent of the site-wide CEA and the predicted extent of the Groundwater AOC plumes is 
provided on the data CD in Appendix D.  A map showing the site-wide CEA horizontal 
boundaries and the predicted extent of Groundwater AOC 4A, 6A, 6C, 8C, 8D, 9, and 10 with 
respect to tax block and lot boundaries is provided as Figure 3-2.  
 
Within the established horizontal boundaries of the CEA, the vertical extent of the CEA is 
proposed for the entire saturated thickness of the LS and to the top of the Raritan Fire Clay or 
weathered bedrock.  Additional information regarding the CEA is provided in the attached 
Groundwater CEA Fact Sheet (Appendix E)    
 
3.2 EVALUATION OF CURRENT AND PROJECTED GROUNDWATER USE 
 
According to Schmid (1987), groundwater was not historically used at Raritan Center. 
Overpumping of regional aquifers, which are important industrial and public sources in 
municipalities south of the study area, has caused saltwater intrusion into regional wellfields. At 
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Raritan Center, groundwater does not meet drinking water standards, primarily because of its 
natural salinity, iron, manganese, and sulfate concentrations. Adequate public water supplies are 
available for future development in the study area from the off-site surface and underground 
supplies tapped by Middlesex Water Company. Water lines at Raritan Center have been 
constructed in sizes to accommodate full development.  Furthermore, based on TDS and chloride 
results the lower one-third of the former Arsenal has been reclassified to a Class IIIB aquifer.  
This further limits and discourages future use of this aquifer as a potable water source.  
 
The Weston evaluation of the water usage within the borders of the former Arsenal confirms the 
information presented in the Schmid report. The review of water use information was based on a 
NJDEP, Bureau of Water Allocation file search of all wells within a 2- and 5-mile radius of the 
site (Appendix C, Final Site-Wide Hydrogeology Report, June 1996). The search yielded a total 
of 874 wells that were permitted. The wells were categorized into the following three types: 
 

• Monitoring wells, piezometers, vapor extraction wells, recovery wells, and test borings 
located within the site boundaries, including any domestic, industrial, or public supply 
wells identified within a one-quarter-mile radius of the site. 

• Monitoring wells, piezometers, vapor extraction wells, recovery wells, and test borings 
located outside the site boundaries, including any domestic, industrial, or public supply 
wells identified within a greater than one-quarter-mile radius of the site.  

• Any wells located south of the Raritan River. 

The results of this evaluation, including conversations with the Edison Health Department and a 
supplemental field reconnaissance, indicated the following: 
 

• Five potential domestic wells were identified within one-quarter mile of the site. All of 
these wells have been confirmed to be out of service based on a Weston field inspection. 
In addition, these five locations are located upgradient of the former Arsenal. Other 
potential receptors were not identified within the site boundary or within one-quarter mile 
of the site. 

• Nineteen domestic wells, 14 industrial wells, and one public supply well were identified 
greater than one-quarter mile from the site. Many of these wells are believed to be out of 
service; however, this has not been confirmed. These wells are located upgradient or 
crossgradient of the site and are not expected to be impacted by the former Arsenal. 

• Although 61 water withdrawal points (permitted for pumping up to 100,000 gallons per 
day [gpd]) are reported within 5 miles of the approximate center of the site, it is not likely 
that these wells would impact the former Arsenal overburden aquifer. These off-site 
water withdrawal points do not appear to be affecting local groundwater flow patterns. 

• A significant number of industrial facilities exist in and near the Raritan Arsenal for 
which monitoring well permits exist. These facilities represent potential sources of 
groundwater contamination that could impact the former Arsenal. 
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Based on this information, there are no human receptors for the overburden groundwater at the 
former Arsenal.  
 
Based on conversations with the Edison Health Department, there are no future use plans for the 
groundwater (both overburden and bedrock) within the former Arsenal. The past history of salt-
water intrusion, TDS, iron, and manganese problems are the principal reasons why the township 
has not developed these aquifers. 
 
The former Arsenal lies within Middlesex County and the Raritan River Regional Water 
Resource Planning Area (RWRPA) Number 10.  According to the New Jersey Statewide Water 
Supply Master Plan the RWRPA No. 10 was classified as a planning area approaching 
overdrafting because despite the total province having a current total balance of available 
groundwater (56.3 million gallons per day [mgd]), a deficit within an individual physiographic 
province was considered to be approaching overdraft (CH2M HILL, May 1993).  The Inner 
Coastal Plain province within RWRPA No. 10 has a current available groundwater balance of 
7.8 mgd.   The population and total water demands (purveyor- and self-supplied) are projected to 
increase by 31.4% and 41.9%, respectively, by the year 2040.      
 
Middlesex County is classified as a county with a total current groundwater overdraft (-14.4 
mgd).  The Inner Coastal Plain within Middlesex County has a current available groundwater 
deficit (-16.4 mgd).  The population and total water demands are projected to increase by 27.1% 
and 34.4%, respectively, by the year 2040.     
 
Copies of the certified notification letters, return receipt requested, are provided in Appendix F.  
Notification letters were sent to: the Edison Township and Middlesex County clerks, the Edison 
Department of Health and Human Resources, the Middlesex County Public Health Department, 
the Edison and Middlesex County Planning Boards, The NJDEP Bureau of Safe Drinking Water, 
NJDEP Bureau of Water Allocation, and property owners within the groundwater CEA.  
 
The CEA will extend over the entire site of the Former Raritan Arsenal.  The CEA is proposed 
for the following contaminants: 
 

• Tetrachloroethylene (PCE) and its degradation products trichloroethylene (TCE), 1,2-
dichloroethylene (cis-1,2-DCE), trans-1,2-DCE, 1,1-DCE, and vinyl chloride (VC).   

• Tetrachloroethane (PCA) and its degradation products 1,1,1-trichloroethane (1,1,1-
TCA) and cis-1,2-dichloroethane (cis-1,2,DCA). 

• Explosives compounds (2,4-DNT and 2,6-DNT). 
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SECTION 4.0 
MONITORING, MAINTENANCE & BIENNIAL CERTIFICATION 

 
 
The USACE will be responsible for the monitoring, maintenance, and biennial certification of 
protectiveness of the CEA as provided in the NJDEP N.J.A.C.  7:26E-8.4 and 8.6. 
 
Monitoring data and results will be provided in reports to the NJDEP which include: biennial 
CEA certifications, remedial action progress reports following each round of MNA sampling, 
and a remedial action report at the end of all CEA and MNA monitoring.  The proposed schedule 
for these reports is provided in Section 9 of this GWRAWP.  
 
4.1 MONITORING 
   
In order to continue to monitor the ability of natural attenuation processes at the site to achieve 
remedial objectives for groundwater, periodic groundwater monitoring will be performed. This 
monitoring will include existing and new sentinel (point-of-compliance) wells at strategic 
locations based on 5-year travel distance calculations. Pursuant to NJDEP Technical Rule 7:26E-
6.3(e)1i4, sentinel wells must be located no further than 5 years travel time from the delineated 
downgradient extent of the groundwater plume.  The proposed well locations are shown on 
Figure 3-2.  Monitoring wells will be installed, developed, and sampled consistent with 
applicable NJDEP regulations and as per the field investigation procedures originally provided in 
the Comprehensive Sampling and Analysis Plan (CSAP) (Weston, July 2005) as described 
below.   
 
A list of 22 existing groundwater monitoring wells, 9 proposed new groundwater monitoring 
wells, and 3 surface water locations proposed for future compliance sampling is presented in 
Table 4-1, and their locations are shown in Figure 3-1. As shown in the table, the proposed long-
term monitoring wells will collectively monitor the entire thickness of the LS geologic unit, 
which is approximately 5 to 20 feet thick in the vicinity of the proposed sample locations.   
 
USACE will conduct groundwater flow monitoring during each round of future sampling. A list 
of 48 existing and 9 proposed wells to be used for groundwater flow monitoring is presented in 
Table 4-2.  
 
4.1.1 Proposed Groundwater Monitoring Wells 
 
The proposed overburden wells will be installed and developed for the primary purpose of 
collecting groundwater for analysis and static water level data.  The proposed wells will be 2-
inch in diameter and constructed of schedule 40 PVC.  The proposed wells will be installed using 
the hollow-stem auger method, the preferred choice for shallow (<30 ft.) overburden wells at the 
former Arsenal. 
 
4.1.1.1 Monitoring Well Installation 
 
Well construction information is included on the Well Construction Form for each well installed.  
At a minimum, the well construction information will show depth from surface grade, the bottom 
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of the boring, the screened interval, casing material, casing diameter, gravel pack location, grout 
seal and height of riser pipe above the ground. 
 
The annular space between the well screen and the boring is filled with a uniform gravel/sand 
pack to serve as a filter media.  The depth of the top of the sand shall be determined, thus 
verifying the thickness of the sand pack.  Additional sand shall be added to bring the top of the 
sand pack to approximately two to three feet above the top of the well screen.  Under no 
circumstances should the sand pack extend into any aquifer other than the one to be monitored.  
In most cases, the well design can be modified to allow for a sufficient sand pack without threat 
of crossflow between producing zones through the sand pack. 
 
In materials that will not maintain an open hole using hollow-stem augers, the temporary or outer 
casing is withdrawn gradually during placement of sand pack/grout.  For example, after filling 
two feet with sand pack, the outer casing should be withdrawn two feet.  This step of placing 
more gravel and withdrawing the outer casing should be repeated until the level of the sand pack 
is approximately three feet above the top of the well screen.  This ensures that there is no locking 
of the permanent (inner) casing in the outer casing. 
 
A bentonite slurry seal of a minimum 2-foot vertical thickness will be placed in the annular space 
above the sand pack to separate the sand pack from the cement surface seal and to prevent 
infiltration of cement into the filter pack and the well screen.  The slurry will be prepared by 
mixing powdered or granular bentonite with potable water.  The slurry must be of sufficiently 
high specific gravity and viscosity to prevent its displacement by the grout to be emplaced above 
it.  The bentonite slurry will be pumped through a tremie pipe and emplaced directly above the 
sand pack.  This seal will be allowed to “set up” (or begin to solidify) for approximately 30 to 60 
minutes prior to grouting up the remaining annular space. 
 
For wells installed in the LS located beneath the extensive peat unit at the site, the bentonite seal 
shall extend to the top of the peat unit.  This construction will eliminate the potential for 
migration of contaminants between the upper water-bearing zone and lower water-bearing zone. 
 
A cement/bentonite grout will be placed from the top of the bentonite seal to the ground surface.  
Grout is pumped through a tremie pipe until undiluted grout flows from the annulus at the 
ground surface.  In materials that will not maintain an open hole, the temporary steel casing 
should be withdrawn in a manner that prevents the level of grout from dropping below the 
bottom of the casing.  Additional grout may be added to compensate for the removal of the 
temporary casing and the tremie pipe to ensure that the top of the grout is at or above ground 
surface.  After the grout has set (about 24 hours), any depression due to settlement is filled with a 
grout mixture similar to that described above. 
 
A protective steel casing will be placed around the exposed PVC well casing and will extend a 
minimum of 3 feet bgs.  The protective casing will be grouted in and a cement pad will be 
constructed around each protective casing ensuring cement slopes away from the casing.  Vent 
holes will be drilled in the riser pipe and protective casing to vent moisture.  In addition, a small 
hole will be drilled into the base of the protective casing to drain rain water between the casing 
and well.  The protective casing will include a hinged cap which will be padlocked for 
protection.  The padlocks will either have identical keys, or be keyed for opening with one 
master key.  Flush mounted well completions may be used for wells installed within high traffic 
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areas.  All wells will be constructed in a manner which prevents damage from thaw/freeze 
conditions (i.e., frost sleeve installation). 
 
4.1.1.2 Monitoring Well Development 
 
Well development is the process by which fine soil materials are removed from in and around the 
screen allowing water to flow freely into the well.  This process is accomplished by moving 
water or air through the well screen into and out of the surrounding material.  The well 
development process: 
 

• Removes materials that have built-up in the openings of the screen during the well 
drilling and installation processes. 

 
• Removes fines from the sides of the borehole that resulted from the drilling procedures, 

(e.g., drilling mud). 
 
• Increases the hydraulic conductivity of adjacent geologic materials and the filter pack by 

removing fine materials. 
 
• Stabilizes the fine materials that remain in the vicinity of the well and retards their 

movement into the well. 
 
The benefits of well development are increased yields, reduced pumping of fines that can 
damage pumps, decreased corrosion and encrustation, and production of low-turbidity 
groundwater samples.  The results of the development process are a layer of coarse particles 
adjacent to the screen.  The percentage of finer particles increases with distance away from the 
well.  Well development is necessary in any well because clogging can occur regardless of the 
drilling method used or the formation being penetrated. 
 
Weston will initiate well development as soon as practical after installation, but no sooner than 
48 hours after grouting is completed.  Existing wells may also require development.  This 
determination will be made following inspection by the field geologist. 
 
There are a variety of methods that can be used in well development.  Several are discussed 
below; however, pumping combined with surge blocking will be the preferred method.  If well 
development goals are not met using this combined method, others will be utilized. 
 

• Bailing - This method involves removing turbid water from a well using a bailer (usually 
the large type used on drill rigs rather than the type used for sample collection).  The 
process of lowering and raising the bailer helps to move water into and out of the filter 
pack which flushes finer material into the well for removal.  Bailing is a relatively 
ineffective method of well development; however, Weston may use bailing as a starting 
method in wells with very turbid water. 

 
• Mechanical Surging - In this method, also called block surging, a surge block or surge 

plunger is pushed in and pulled out of the well in a plunger-like fashion.  The plunger can 
be solid or valved.  Valved plungers allow action on the downstroke and strong action on 
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the upstroke, but care will be taken on the upstroke because screens can be collapsed.  As 
fines are flushed into the well, they will be bailed or pumped. 

 
• Overpumping - This method involves pumping at high rates, then allowing the well to 

recover before pumping again.  This method assumes that the hydrogeologic system will 
then be stable at normal pumping rates.  When the pumps are stopped, backwash helps 
overcome bridging.  While this method is simple and quick, it is also minimally effective.  
Overpumping may be used as a finishing method. 

 
Criteria used to determine when development is complete are provided below.  These criteria 
will be considered as goals. 
 

• Water appearance (e.g., continue until opaque or translucent water becomes transparent 
or clear). 

 
• Turbidity (e.g., goal of less than 50 NTU as determined by a nephelometer). 
 
• Flow rate (e.g., continue until maximum flow rate stabilizes). 
 
• Water volume (e.g., remove at least 3 to 5 times the well volume in high yielding wells). 
 
• Field parameters (e.g., continue until temperature, specific conductance, and pH 

stabilize).  Stabilization is defined as less than 10 percent variation. 
 
Specific procedures to be followed during well development are summarized below: 
 

• Open the monitoring well, take initial measurements (i.e., head space air monitor 
readings, water level, well depth, pH, temperature, and specific conductivity) and record 
results in the site logbook. 

 
• Develop the well by the appropriate method (i.e., surging and pumping) to accommodate 

site conditions and project requirements.  Dispersing agents, acids, or disinfectants will 
not be used to enhance development of the well. 

 
• Continue until the development goals above are achieved. 
 
• Containerize discharge water if required. 
 
• All data will be recorded on a Well Development Form. 
 
• Decontaminate equipment as appropriate prior to use in the next well. 

 
4.1.2 Groundwater Quality Monitoring 
 
Groundwater sampling from 22 existing and 9 proposed monitoring wells (Table 4-1) will be 
performed following the schedule presented in Subsection 4.1.4. Samples will be collected from 
3 surface water locations according to the same schedule. Twenty-two existing wells and 9 
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proposed new wells will be sampled to monitor groundwater quality at each groundwater AOC. 
Groundwater samples from twenty-seven wells and all surface water samples will be analyzed 
for VOCs by EPA Method 8260B, and samples from four wells within Groundwater AOC 9 will 
be analyzed for explosives by EPA Method 8330 (see Section 5, Quality Assurance Plan). 
Groundwater and surface water sampling, analyses, and associated QA/QC will be performed in 
accordance with Comprehensive Sampling and Analysis Plan (CSAP) (WESTON, July 2005). 
Figure 3-1 illustrates the locations of the monitoring wells and surface water locations to be 
sampled. 
 
4.1.3 Groundwater Flow Monitoring 
 
In addition to conducting water quality monitoring, water level data will be collected from 
groundwater monitoring wells and staff gauges. Water levels from overburden wells will be used 
to construct groundwater contour maps. These data will be used to evaluate if significant changes 
in groundwater or surface water flow have occurred over time. Table 4-1 summarizes the AOCs, 
wells, and former Arsenal area(s) monitored. The rationale for these flow monitoring locations is 
also provided. Groundwater level monitoring will be performed in conjunction with analytical 
sampling events. 
 
4.1.4 Groundwater Monitoring Schedule 
 
Two types of groundwater monitoring are proposed: 
 

• MNA groundwater monitoring events to evaluate the contaminant trends and distribution 
over time; and 

• CEA groundwater quality events to confirm contaminant concentrations have decreased 
below applicable standards. 

 
USACE proposes that the initial groundwater compliance monitoring program described in 
Subsection 4.1 be performed on a biennial basis.  Based on the calculated pollutant transport 
rates, the minimum travel time from the delineated downgradient edge of any plume to a sentinel 
well is approximately 1.52 years (based on data from MW-132 in AOC 10). The calculation 
represents the estimated minimum amount of time for contaminants to reach any sentinel well. 
Therefore, an initial monitoring interval of 2 years is proposed. 
 
The CEA calculations for the former Arsenal site indicate durations to reach compliance ranging 
from less than 1 year to approximately 40 years. However, the extensive data obtained from the 
eight rounds of groundwater sampling, in addition to previous results, indicate that the plumes 
are stable and are migrating at a rate less than estimated by the CEA calculations. Therefore, it is 
proposed that after the first two sampling rounds, the sampling frequency be modified to a 5-year 
interval, if the results from those first two rounds confirm that contaminants have not migrated to 
the sentinel wells. USACE would consider such results adequate confirmation of the results 
presented in this report regarding evidence of stable plumes and decreasing concentrations.  
 
Data will be provided to NJDEP in the first biennial certification report which occurs after the 
completion of a groundwater sampling event.  If groundwater sampling data from any event 
before the expiration date of the CEA show that natural attenuation has achieved the applicable 
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GWQS in individual or all of the Groundwater AOCs, USACE will collect a second round 
within 120 days to confirm the GWQSs have been met.  If the confirmatory round of 
groundwater sampling demonstrates the GWQSs have been met, then USACE will request the 
NJDEP modify or remove the groundwater CEA accordingly.   
 
A total of 8 MNA groundwater quality monitoring events and 2 CEA groundwater quality events 
are proposed.   
 

Groundwater 
Monitoring Type   

Round 
No. Year 

1 2008 
2 2010 
3 2015 
4 2020 
5 2025 
6 2030 
7 2035 

MNA 

8 2040 
1 2041 CEA 
2 2041 

 
4.2 MONITORING WELL MAINTENANCE 
 
All groundwater monitoring wells used for compliance of the CEA will be inspected to 
determine physical integrity.  A padlock and well identification labels will be maintained; and a 
maintenance log for each well be kept for the duration of the CEA.  Any lost, damaged, or 
vandalized groundwater monitoring wells used as part of the CEA monitoring will be reported to 
the NJDEP and replaced, as necessary.  A well closure report will be provided to the NJDEP for 
any decommissioned wells.      
 
4.3 BIENNIAL CERTIFICATION REQUIREMENTS 
 
As per the  NJDEP TRSR 7:26E-8.4, the USACE will provide a biennial certification to the 
NJDEP every two years on the anniversary date of the date that the NJDEP establishes the 
groundwater CEA.  The certification will be submitted to the attention of the former Raritan 
Arsenal NJDEP current case manager, Anthony Cinque (or future case manager): 
 
 New Jersey Department of Environmental Protection 
 Department of Remediation Management and Response 
 Bureau of Case Management 
 P.O. Box 028 
 401 E. State Street 
 Trenton, NJ  08625-0028 
 
The biennial certifications will be prepared in accordance with the specific requirements of the 
groundwater CEA, NJDEP TRSR 7:26E-8.6.  The USACE will complete the NJDEP “Biennial 
Certification Monitoring Report for a Ground Water Classification Exception Area (CEA)” 
(Appendix G) 
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The evaluation of the groundwater CEA protectiveness will include an evaluation of the laws, 
NJDEP GWQS, and other regulations applicable at the time CEA was established with any 
relevant subsequently promulgated laws, standards, or regulations.  In addition, it will include a 
determination of any planned changes within the 25-year water use planning horizon for the 
former Arsenal’s LS aquifer since the NJDEP’s establishment of the CEA or most recent 
biennial review.   
 
Any actual changes within the groundwater use of the LS aquifer within the planning area that 
are within a 1-mile radius of the CEA boundaries will be identified.  Identification will be based 
on a computer-generated 1-mile NJDEP Bureau of Water Allocation well search and manual 
search identifying all wells other than groundwater monitoring wells. 
 
Any land disturbances that intercept the groundwater within the CEA and potentially result in a 
contaminated discharge to surface water will be identified.  If potential discharges to surface 
water are identified, then the USACE will sample the groundwater/surface water downgradient 
and proximate to the land disturbance.  The results of these samples will be compared to New 
Jersey and Federal Surface Water Quality Criteria. 
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SECTION 5.0  
QUALITY ASSURANCE PROJECT PLAN (QAPP) 

 
 
The MNA approach with a site-wide CEA is proposed for Groundwater AOCs 4A, 6A, 6C, 8C, 
8D, 9, and 10 at the former Arsenal.  The MNA approach is not proposed for non-DOD related 
plumes (i.e. AOCs 3, 4B, 6B, 7) and the plumes that have outstanding vapor intrusion issues (i.e. 
AOCs 2, and 8A/8B) in this GWRAWP; however the area of these plumes are included within 
the boundaries of the proposed site-wide CEA.  It is anticipated that MNA will ultimately be 
applied to the site Groundwater AOCs 2, 3, 4B, 6B, 7, and 8A/8B.     
 
The Quality Assurance Project Plan has been documented in the “Former Raritan Arsenal 
Comprehensive Sampling and Analysis Plan” [(CSAP) (Weston, July 2005)].  Table 5-1 shows 
the Analytical Methods/Quality Assurance Summary table documenting the frequency, number 
and type of samples to be collected. 
 
5.1 LABORATORY DATA 
 
The data quality objectives of the proposed sampling for this GWRAWP are compliance-based 
and will be used to demonstrate: 
 

• Natural attenuation is continuing; and  
• The natural attenuation remedy remains protective to human health and the environment.   
 

The sample analysis will be performed by a contract laboratory which is validated, accredited, 
or certified by either the USACE, the National Environmental Laboratory Accreditation 
Conference (NELAC), or the NJDEP.  The laboratory will be selected, and the NJDEP notified, 
prior to initiation of the first compliance groundwater sampling event.   
 
Mr. Jim Kelly/USACE (978-318-8227) is responsible for the overall project coordination.  Mr. 
Paul Bovitz/Weston (732-417-5800) will be responsible for sampling activities and quality 
assurance and quality control.  Ms. Yunru Yang/Weston (732-417-5800) will be responsible for 
laboratory activities including quality assurance and quality control.   
 
Analytical methods and quality assurance details are provided in the CSAP (Weston, July 2005).  
For convenience, copies of the following CSAP tables are provided in Appendix H.  The 
complete CSAP (Weston,  July 2005) is provided electronically as Appendix I.  
 

• Table 3-2:  Sample Container and Preservation Requirements for Water; 
• Table 3-6:  Analytical Methods for Water (includes holding times); 
• Table 4-1:  Volatile Organic Compounds Regulatory Requirements for Water and Soil; 
• Table 4-5:  Explosive Compounds Regulatory Requirements for Water and Soil; 
• Table 4-9:  Matrix Spike/Matrix Spike Duplicate Objectives Organic Compounds; 
• Table 4-10:  QC Objectives for Accuracy in LCS Organic Compounds; 
• Table 4-11:  QC Objectives for Accuracy for Organic Surrogate Analyses; and 
• Table 4-12:  GC/MS Calibration Check Compounds and System Performance Check 

Compounds. 
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5.2 WATER LEVEL MEASUREMENTS 
 
The following procedures for groundwater level measurements have been previously provided 
in Section 3.2.7 of the CSAP (Weston, July 2005).  The complete CSAP (Weston, July 2005) is 
provided electronically as Appendix I.  
 
A survey mark will be clearly placed on the casing for use as a reference point for measurement.  
Generally, the reference point is made at the top of the well casing or "stickup" (not the 
protective casing).  All field personnel will be notified of such reference point in order to ensure 
comparable data and measurements. 
 
Prior to measurement, water levels in monitoring wells will be allowed to stabilize for a 
minimum of 24 hours after well construction and development.  In low yield situations, recovery 
may take longer.  All measurements will be made to an accuracy of 0.01 ft. 
 
In general, measurements should proceed from least to most contaminated wells.  Where many 
wells are to be sampled (i.e., greater than 10), measurements may be taken in a systematic 
manner to insure efficiency and accuracy.  The well will be opened and headspace monitored 
with the appropriate monitoring instrument to determine the presence of volatile organic 
compounds.  The total depth of the well will be measured using the survey mark and a depth 
sounder. 
 
The water level measuring device will be lowered into the well until the water surface is 
encountered.  The distance from the water surface will be measured to the reference point on 
well casing and recorded in the site logbook and/or a groundwater level data form.  All downhole 
equipment will be removed, decontaminated as necessary, and the casing cap replaced.  If 
floating hydrocarbon product is present, a special dual-phase level indicator will be used.  Any 
physical changes to the protective concrete pad or variation in total depth of the well will also be 
noted in the logbook and/or form. 
 
5.3 GROUNDWATER SAMPLING PROCEDURES 
 
The following groundwater sampling methods have been previously provided in Section 3.2.8 of 
the CSAP (Weston, 2005).  The complete CSAP (Weston, July 2005) is provided electronically 
as Appendix I.  The groundwater sampling methods are consistent with applicable NJDEP 
regulations. 
 
Prior to sampling a monitor well, the well will be purged to remove water that may have 
stagnated in the well, and to introduce fresh groundwater into the well for sampling.  This can be 
achieved with one of a number of instruments.  The most common of these are the bailer and/or 
pump.  Weston plans to utilize low-flow rate submersible pumps to purge and sample the 
monitoring wells.  Recent research by the EPA has concluded that this method of purging and 
sampling results in the collection of samples with low turbidity levels.  Studies have confirmed 
that this method produces greater sample quality, accuracy and reproducibility over samples 
collected through more conventional methods such as bailing (R. Puls and R. Powell, 1992, 
Groundwater Monitoring Review).  According to these studies, samples collected with this 
method typically contain turbidity levels less than 5 NTUs, even if fine materials are present in 
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the formation.  Since the overburden beneath the former Arsenal consists of primarily fine-
grained materials and a majority of the samples are being collected for metals analysis, special 
consideration to turbidity levels is required. 
 
Low-flow rate pumps may include Well Wizards, submersible Johnson Keck, or Grundfos 
pumps, or other similar equipment.  Weston intends to use a 2-inch Grundfos Redi-Flo 
submersible pump with the BT1/MP1 converter box to regulate flow rates.  These pumps will be 
used for both purging and sampling, unless a well exhibits such low yield/recharge that pumping 
becomes impractical.  In cases where well yield/recharge is very low, a bailer or WaTerra pump 
(inertial pump) may be used for development, purging, and sampling in accordance with 
procedures outlined in the NJDEP’s Field Sampling Procedures Manual (NJDEP, August 2005).  
For wells with short water columns above the screens, the pumps will be set immediately above 
the well screen.  For wells with longer water columns, the pump will be initially set at the top of 
the water column and slowly lowered during purging.  The pump will not be lowered into the 
screened interval.  Water level measurements will be taken as appropriate to ensure that the 
water column does not extend below the top of the well screen, thereby eliminating exposure of 
the well screen to air. 
 
The wells will be purged until a minimum of three to five well volumes have been removed or 
field parameters (e.g., temperature, specific conductance, pH, turbidity, D.O., and Eh) stabilize.  
Stabilization is defined as less than 10 percent variation.  Section 5.2.1 discusses how each of 
these parameters will be measured.  Less than three volumes may be removed from low yielding 
wells.  Groundwater samples will be collected immediately following purging using the same 
adjustable low-flow rate pumping equipment (i.e., within 2 hours if sufficient recharge is 
available).  Flow rates will be approximately 100 ml/min during sampling.  The pump will be 
lowered into the middle of the screened interval during sampling in order to obtain a 
representative sample.  Since flow rates during sampling will be minimal, the potential of 
exposing the well screen will essentially be eliminated.  If water level information obtained 
during purging indicates otherwise, the pump will be set immediately above the well screen 
during sampling. 
 
Equipment will be decontaminated prior to use and between monitoring wells.  Once purging is 
completed and the correct laboratory-cleaned sample containers have been prepared, sampling 
will immediately proceed.  The following order of sample fraction collection will generally be 
followed; however, field conditions and well yield may require field decisions to modify the 
order on a case by case basis: 
 

1. pH, specific conductance, Eh, and temperature. 
2. Volatile organics. 
3. Extractable organics including explosives. 

 
The type of analysis for which a sample is being collected determines the type of bottle, 
preservative, holding time, and filtering requirements.  Samples should be collected directly from 
the sampling device into appropriate laboratory cleaned containers.  Further information 
concerning sample containers is provided in Table 3-2 of Appendix H.  
 
Samples shall be appropriately preserved, labeled, logged, and placed in a cooler to be 
maintained at 4°C.  Samples will be shipped well before the holding time is up and in most cases 
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will be shipped within 24 hours of sample collection.  The bottles will be shipped with adequate 
packing and cooling to ensure that they arrive intact. 
 
5.3.1 Groundwater Physicochemical Measurements 
 
Specific Conductance, Temperature, pH, and Eh Measurements 
 
The specific conductance, temperature, pH, and Eh of all liquid samples will be measured with a 
YSI Model 600XL flow-through cell instrument (or equivalent) where possible. Temperature 
measurements will also be verified using a laboratory thermometer. Measurements will be 
performed as monitoring well purging activities are conducted, as well as during sample 
collection.  The meter will be calibrated at the beginning of each day according the 
manufacturer’s guidelines and checked periodically during the day.  The probes and flow-
through cell assembly will be rinsed with distilled water before and after each use.  The probes 
will be placed in the flow-through sample cell and measurements will be made as purge/sample 
water flows through the system.  Measurements will be recorded in the field logbook and/or Well 
Purging Form and will be allowed to stabilize prior to collecting the sample.  A field laptop 
computer may also be used to directly record some of the groundwater physiochemical 
measurements and water level information. 
 
Dissolved Oxygen Measurements 
 
Dissolved oxygen (DO) will also be measured as part of the flow-through cell system using a 
YSI Model 600XL instrument (or equivalent).  Weston is certified by the NJDEP for collecting 
water quality data using in-situ instruments.  The meter will be calibrated at the beginning of 
each day according the instruction manual and checked periodically during the day.  The probe 
will be rinsed with distilled water before and after each use.  The probe will be placed in the 
flow-through sample cell and measurements will be made as purge/sample water flows through 
the system. DO will also be measured within the well using a YSI Model 95 downhole DO 
probe.  In 2-inch-diameter wells, DO levels will be measured in-situ before the pump is placed in 
the well and after it is removed.  Due to space limitations in a 2-inch diameter well, continuous 
downhole DO measurements can not be collected.  In 4-inch-diameter wells, the YSI Model 95 
DO probe will also be used to measure DO.  The probe will be placed below the pump and DO 
levels will be monitored during well purging.  DO colorimetric test kits will be used to confirm 
the DO measurements collected using the YSI probes.  A glass vial will be filled with 
groundwater collected from the discharge tubing prior to the entry point of the flow-through cell 
system.  DO measurements will be recorded in the field logbook and/or Well Purging Form and 
will be allowed to stabilize prior to collecting the sample.  A field laptop computer may also be 
used to directly record DO measurements.   
 
Turbidity Measurements 
 
Groundwater turbidity will be measured during the purging process along with the parameters 
discussed above.  A turbidity meter manufactured by H.F. Scientific (Model DRT-15CE, or 
equivalent) will be used. Similarly, the meter will be calibrated at the beginning of each day 
according the instruction manual and checked periodically during the day.  The measuring probe 
and associated glassware will be rinsed with distilled water before and after each use.  
Measurements will be recorded in the field logbook and/or Well Purging Form and will be 
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allowed to stabilize prior to collecting the sample.  A field laptop computer may also be used to 
directly record turbidity measurements. 
 
5.4 SURFACE WATER SAMPLING 
 
The following surface water sampling methods have been previously provided in Section 3.2.12 
of the CSAP (Weston, July 2005).  The complete CSAP (Weston, July 2005) is provided 
electronically as Appendix I.  
 
The sampling of surface water will be conducted as per the Direct Method presented below.  
Weston anticipates the use of the Direct Method for surface water sampling in all cases where 
access is not restricted.   
 
For streams, rivers, lakes, and other surface waters, the direct method may be utilized to collect 
water samples from the surface directly into the sample bottle.  The Direct Method will be the 
preferred method of collection, especially when collecting samples for volatile organic analysis. 
 
Using adequate protective clothing, the sampling station will be accessed by appropriate means.  
For shallow stream stations, the sample will be collected under the water surface while pointing 
the sample container upstream; the container must be upstream of the collector.  Disturbing the 
substrate will be avoided.  Sample collection will begin in the most downstream portion of the 
stream.  For lakes and other impoundments, the sample will be collected under the water surface 
avoiding surface debris and turbulence. 
 
When using the direct method, sample bottles without preservation will be used.  All samples 
will then be preserved and checked for proper preservation. 
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SECTION 6.0 
HEALTH AND SAFETY PLAN 

 
 
The health and safety plan has been documented in the “Former Raritan Arsenal Accident 
Prevention Plan” (WESTON, May 2006).  This Health and Safety Plan applies to the remedial 
action of AOCs 4A, 6A, 6C, 8C, 8D, 9, and 10 at the former Arsenal.  An electronic copy of the 
complete report is submitted on CD-ROM with this GWRAWP (Appendix J).   
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SECTION 7.0 
SITE RESTORATION PLAN 

 
 
The overall remedial strategy for the former Raritan Arsenal is summarized in the Revised Draft 
Management Action Plan (MAP) (Weston, January 2007).  The site restoration plan for 
Groundwater AOCs 4A, 6A, 6C, 8C, 8D, 9, and 10 at the former Arsenal includes the 
establishment of a site-wide Classification Exception Area (CEA) and the collection of periodic 
compliance sampling.  The details of the proposed site-wide CEA and compliance sampling are 
provided in Section 3 and Section 4, respectively, of this GWRAWP. 
 
Because the remedial action is not intrusive, there are no requirements to restore the site’s 
topography, hydrology, or vegetation.   
 
At the completion of the remedial action all monitoring wells will be decommissioned in 
accordance with N.J.A.C. 7:9D. 
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SECTION 8.0 
REMEDIAL ACTION COST ESTIMATE 

 
 
A Remedial Action Cost estimate to complete the remedial action of Groundwater AOCs 4A, 
6A, 6C, 8C, 8D, 9, and 10 at the former Arsenal is provided in Table 8-1.  The overall estimated 
cost of implementing the Classification Exception Area (CEA) and adopting Monitored Natural 
Attenuation (MNA) as a strategy is $505,600 for the period 2008 and 2041. 
 
The estimated costs include the installation and development of a replacement well for MW-8, 
nine new monitoring wells, and one contingence monitoring well.  Periodic maintenance (as 
needed) for all wells is included in the estimate.  The abandonment MW-8 at the beginning of the 
remedial action, one contingency well (if needed) and twenty-four monitoring wells at the 
completion of the remedial action is included in this cost estimate.   
 
Ten rounds (8 MNA and 2 CEA) of groundwater/surface water sampling are included in the 
estimated costs.  During each round 31 monitoring wells and 3 surface water locations will be 
sampled. For each sampling event, 42 samples and 13 samples (including QA/QC) are assumed 
or TCL VOC and explosives analysis, respectively.   Each sampling event is estimated to require 
eight field days and two complete sets of low-flow sampling equipment for a two-person team.  
Costs also include the sampling of one additional contingency monitoring well for TCL VOCs, if 
needed.  
 
Eight remedial action progress reports, 16 biennial CEA reports, and 1 groundwater Remedial 
Action Report are included in the estimated remedial action costs.   
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SECTION 9.0 
REMEDIAL ACTION AND MONITORING SCHEDULE 

 
 
The projected completion for the remedial action (i.e. MNA) of Groundwater AOCs 4A, 6A, 6C, 
8C, 8D, 9, and 10 at the former Arsenal is December 2040.  The proposed CEA is estimated to 
expire in January 2041.  The project sampling, deliverables, and milestones are summarized in 
Table 9-1.  
 
Reporting to the NJDEP will include: Biennial CEA certifications, remedial action progress 
reports following each round of MNA sampling, and a remedial action report at the end of all 
CEA and MNA monitoring.  
 
Any changes to the proposed remedial action schedule, including a predicted change in duration 
or sampling frequency, as a result of interim MNA monitoring will be presented in remedial 
action progress reports.  
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Table 4-1
Proposed Monitoring Wells and Surface Water Sampling Locations 

to Be Used for Long-Term Compliance Sampling
Groundwater AOCs 4C, 6A, 6C, 8C, 8D, 9, 10

Former Raritan Arsenal
Edison, New Jersey

Monitoring 
Well/SGWS 

Location

Well
Status

Well 
Location 

Type

Groundwater 
AOC 

Monitored

Stratigraphic 
Unit

Actual Screened 
Interval (FT MSL)

LS Unit Thickness (FT 
MSL) Analysis 

MW-EPA-2A Existing Source 4A LS TD = 32.14 55 thru 25 WQIP, VOC
MW-46A Existing Source 4A LS 25.07 thru 15.07 32.07 thru 11.07 WQIP, VOC
MW-120 Existing Fringe 4A LS 17.40 thru 9.40 18 thru 8 WQIP, VOC
MW-128 Existing Sentinel 4A LS 18.69 thru 8.69 18.69 thru 8.19 WQIP, VOC

MW-122** Existing Plume 4B** LS 7.30 thru -2.70 7.37 thru -3.13 WQIP, VOC
MW-47A Existing Source 6A LS 7.68 thru 2.69 14.69 thru 11.50 WQIP, VOC
MW-146 Existing Plume 6A LS -3.59 thru-13.59 7.37 thru -3.13 WQIP, VOC
MW-144 Existing Source 6C LS -11.85 thru -22.85 -6.4 thru -22.85 WQIP, VOC
MW-153 Proposed Plume 6C LS 25 thru 20 (approx.) TBD WQIP, VOC
MW-154 Proposed Sentinel 6C LS 20 thru 15 (approx.) TBD WQIP, VOC
MW-87A Existing Plume 8C LS 51.64 thru 41.64 59.64 thru 27.14 WQIP, VOC
MW-125 Existing Plume 8C LS 25.3 thru 15.3 44.67 thru 16.17 WQIP, VOC

MW-8 Existing Fringe 8D LS 7.69 thru 2.69 10.35 thru 6.75 WQIP, VOC
MW-89A Existing Sentinel 8D US/MM/LS 19.25 thru 13.25 15.25 thru 13.75 WQIP, VOC
MW-130 Existing Source 9 LS 15.14 thru 5.15 20.15 thru 5.15 WQIP, Explosives
MW-123 Existing Source 9 LS 4.6 thru -5.4 11.68 thru -3.32 WQIP, Explosives
MW-124 Existing Plume 9 LS 1.7 thru -8.3 4 thru -1 WQIP, Explosives
MW-42A Existing Plume 9 LS 4.02 thru -5.98 7.02 thru -5.98 WQIP, Explosives
MW-129 Existing Fringe 10 LS 39.43 thru 29.43 62.43 thru 29.43 WQIP, VOC
MW-131 Existing Plume 10 LS 9.74 thru -5.26 10.44 thru -5.26 WQIP, VOC
MW-132 Existing Sentinel 10 LS 19.03 thru 9.03 24.00 thru 9.20 WQIP, VOC
MW-155 Proposed Source 10 LS 45 thru 40 (approx.) TBD WQIP, VOC
MW-156 Proposed Fringe 10 LS 35 thru 30 (approx.) TBD WQIP, VOC
MW-90B Existing Sentinel Site-Wide LS -12.06 thru -22.06 -6.06 thru -26.06 WQIP, VOC
MW-92B Existing Sentinel Site-Wide LS -13.14 thru -23.14 -12.64 thru -26.14 WQIP, VOC
MW-99B Existing Sentinel Site-Wide LS -22.3 thru -32.3 -17.7 thru -31.2 WQIP, VOC

MW-CEA-1 Proposed Sentinel Site-Wide LS 0 thru -5 (approx.) TBD WQIP, VOC
MW-CEA-2 Proposed Sentinel Site-Wide LS 0 thru -5 (approx.) TBD WQIP, VOC
MW-CEA-3 Proposed Sentinel Site-Wide LS 0 thru -5 (approx.) TBD WQIP, VOC
MW-CEA-4 Proposed Sentinel Site-Wide LS 0 thru -5 (approx.) TBD WQIP, VOC
MW-CEA-5 Proposed Sentinel Site-Wide LS 0 thru -5 (approx.) TBD WQIP, VOC
SW-6-01 Existing Surface Water 6C N/A N/A N/A WQIP, VOC
SW-8-01 Existing Surface Water 8C N/A N/A N/A WQIP, VOC
SW-8-06 Existing Surface Water 8D N/A N/A N/A WQIP, VOC

Notes:
1 LS = Lower Sand Stratigraphic Unit
2 MM = Meadow Mat
3 US = Upper Sand
4 TBD = To Be Determined
5 N/A = Not Applicable
6 WQIP - Water Quality Indicator Parameters
7 VOCs - Target Compound List Volatile Organic Compounds
** USACE wiill monitor MW-122 as part of Long-Term sampling; however, Groundwater AOC 4B is non-DOD.
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Groundwater 
AOC

Monitoring Well 
Identification

Monitoring 
Well Will Also 
Be Sampled

Former Arsenal 
Area(s) 

Monitored
Rationale for Water Level Data

MW-46A X 10 Evaluate LS GW flow in the Plume Area
MW-57 10 Evaluate LS GW flow on Plume Fringe
MW-64 1, 18D Evaluate LS GW flow upgradient of the Plume 

MW-EPA-1A 18B Evaluate LS GW flow on Plume Fringe
MW-EPA-2A X 18A Evaluate LS GW flow near the Source Area

MW-117 19 Evaluate LS GW on the Plume Fringe 
MW-119 8,19 Evaluate LS GW flow downgradient of the Plume 
MW-120 X 19 Evaluate LS GW flow on the Plume Fringe 

MW-122*** X 20 Evaluate LS GW Flow in Source Area (AOC 4B)
MW-128 X 19 Evaluate LS GW flow downgradient of the Plume 
MW-147 19 Evaluate LS GW flow downgradient of the Plume 
MW-148 18B Evaluate LS GW flow upgradient of the Plume 
OB-6A 10 Evaluate LS flow and SW/GW interaction
OB-7A 19 Evaluate LS flow on Plume Fringe
MW-6 9, 19 Evaluate LS GW flow upgradient of the Plume 

MW-47A X 19 Evaluate LS GW in source (6A)
MW-54 16 Evaluate LS GW flow

MW-80A 9 Evaluate LS GW flow upgradient of Plume Area
MW-144 X 19 Evaluate LS GW flow in Source Area
MW-145 19 Evaluate LS GW flow
MW-146 X 19 Evaluate LS GW Flow within Plume Area (6A)

MW-153** X 8 Evaluate LS GW Flow within Plume Area (6C)
MW-154** X 8 Evaluate LS GW flow downgradient of Plume Area (6C)
MW-125 X 18B Evaluate LS flow and SW/GW interaction (8C)
MW-87A X 18D Evaluate LS GW flow within the Plume Area (8C)
MW-106A 18C Evaluate LS GW Flow

MW-7 1 Evaluate LS GW flow within a Plume Area (8D)
MW-8 X 1 Evaluate LS GW flow within Plume Area (8D)
MW-9 1 Evaluate LS GW flow within Plume Area (8D)

MW-88A 18C Evaluate LS GW Flow
MW-89A X 1 Evaluate LS GW flow downgradient of Plume Area
MW-138 18C Evaluate LS GW Flow
MW-76B 4 Evaluate LS GW flow downgradient of Plume/Fringe
MW-18 4 Evaluate LS GW flow upgradient of Plume Area

MW-42A X 4 Evaluate LS GW flow downgradient of Plume/Fringe
MW-123 X 4 Evaluate LS GW flow near a Source Area
MW-124 X 4 Evaluate LS GW flow downgradient of Plume/Fringe
MW-130 X 4 Evaluate LS GW flow within Plume Area
MW-142 3 Evaluate LS GW flow 
MW-73A 17 Evaluate LS GW flow upgradient of Plume Area
MW-72A 17 Evaluate LS GW Flow
MW-69A 10 Evaluate LS GW flow within Plume Area
MW-129 X 17 Evaluate LS GW flow within the Plume Area
MW-131 X 10 Evaluate LS GW flow within Plume Area
MW-132 X 10 Evaluate LS GW flow downgradient of Plume Area
MW-149 10 Evaluate LS GW flow downgradient of Plume/Fringe
MW-150 10 Evaluate LS GW Flow
MW-155** X W Evaluate LS GW flow in Source Area
MW-156** X 17 Evaluate LS GW Flow
MW-90B* X 16 Evaluate LS GW flow downgradient of Plumes/Site
MW-92B* X 16 Evaluate LS GW flow downgradient of Plumes/Site
MW-99B* X 6 Evaluate LS GW flow downgradient of Plumes/Site

MW-CEA-1** X none Evaluate LS GW flow downgradient of Plumes/Site
MW-CEA-2** X 16 Evaluate LS GW flow downgradient of Plumes/Site
MW-CEA-3** X 16 Evaluate LS GW flow downgradient of Plumes/Site
MW-CEA-4** X 16 Evaluate LS GW flow downgradient of Plumes/Site
MW-CEA-5** X 6 Evaluate LS GW flow downgradient of Plumes/Site

NOTES:
LS - Lower Sand Aquifer
GW - Groundwater
SW - Surface Water
* - Existing monitoring well for site-wide CEA monitoring
** - Proposed monitoring well to be installed for MNA and site-wide CEA monitoring 

Table 4-2
Proposed Monitoring Wells

to Be Used for Long-Term Compliance Groundwater Flow Monitoring

Former Raritan Arsenal

6A and 6C

Groundwater AOCs 4C, 6A, 6C, 8C, 8D, 9, 10

Site-Wide

9

8C/8D

10

4A

Edison, New Jersey
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Total  MNA 
Rounds

Total CEA 
Rounds

Total 
Sampling 
Rounds

Proposed 
Well 

Samples per 
Sampling 

Event

Total 
Proposed 
Samples

WQIP TCL 
VOCs Explosives

MW-EPA-2A Existing Source 8 2 10 1 10 GW 10 10 0 LFPS
MW-46A Existing Source 8 2 10 1 10 GW 10 10 0 LFPS
MW-120 Existing Fringe 8 2 10 1 10 GW 10 10 0 LFPS

MW-122** Existing Source 8 2 10 1 10 GW 10 10 0 LFPS
MW-128 Existing Sentinel 8 2 10 1 10 GW 10 10 0 LFPS

AOC 4A Totals: 50
MW-47A Existing Source 8 2 10 1 10 GW 10 10 0 LFPS
MW-146 Existing Plume 8 2 10 1 10 GW 10 10 0 LFPS

AOC 6A Totals: 20
MW-144 Existing Source 8 2 10 1 10 GW 10 10 0 LFPS
MW-153 Proposed Plume 8 2 10 1 10 GW 10 10 0 LFPS
MW-154 Proposed Sentinel 8 2 10 1 10 GW 10 10 0 LFPS
SW-6-01 Existing N/A 8 2 10 1 10 SW 0 10 0 direct sample

AOC 6C Totals: 40
MW-87A Existing Plume 8 2 10 1 10 GW 10 10 0 LFPS
MW-125 Existing Plume 8 2 10 1 10 GW 10 10 0 LFPS
SW-8-01 Existing N/A 8 2 10 1 10 SW 0 10 0 direct sample

AOC 8C Totals: 30
MW-8 Existing Fringe 8 2 10 1 10 GW 10 10 0 LFPS

MW-89A Existing Sentinel 8 2 10 1 10 GW 10 10 0 LFPS
SW-8-06 Existing N/A 8 2 10 1 10 SW 0 10 0 direct sample

AOC 8D Totals: 30
MW-130 Existing Source 8 2 10 1 10 GW 10 0 10 LFPS
MW-123 Existing Source 8 2 10 1 10 GW 10 0 10 LFPS
MW-124 Existing Plume 8 2 10 1 10 GW 10 0 10 LFPS
MW-42A Existing Plume 8 2 10 1 10 GW 10 0 10 LFPS

AOC 9 Totals: 40
MW-129 Existing Fringe 8 2 10 1 10 GW 10 10 0 LFPS
MW-131 Existing Plume 8 2 10 1 10 GW 10 10 0 LFPS
MW-132 Existing Sentinel 8 2 10 1 10 GW 10 10 0 LFPS
MW-155 Proposed Source 8 2 10 1 10 GW 10 10 0 LFPS
MW-156 Proposed Fringe 8 2 10 1 10 GW 10 10 0 LFPS

AOC 10 Totals: 50
MW-90B Existing Sentinel 8 2 10 1 10 GW 10 10 10 LFPS
MW-92B Existing Sentinel 8 2 10 1 10 GW 10 10 10 LFPS
MW-99B Existing Sentinel 8 2 10 1 10 GW 10 10 10 LFPS

MW-CEA-1 Proposed Sentinel 8 2 10 1 10 GW 10 10 10 LFPS
MW-CEA-2 Proposed Sentinel 8 2 10 1 10 GW 10 10 10 LFPS
MW-CEA-3 Proposed Sentinel 8 2 10 1 10 GW 10 10 10 LFPS
MW-CEA-4 Proposed Sentinel 8 2 10 1 10 GW 10 10 10 LFPS
MW-CEA-5 Proposed Sentinel 8 2 10 1 10 GW 10 10 10 LFPS

Site-Wide Totals: 80
Total  Samples Collected/Analyzed for Duration of MNA/CEA: 340 310 300 120
Total  Samples Collected and Analyzed per Sampling Round: 34 31 30 12

Notes:
SW - Surface water
GW - Groundwater 
WQIP - Water Quality Indicator Parameters (pH, dissolved oxygen, specific conductance, temperature, turbidity, Eh)
TCL VOCs - Target Compound List Volatile Organic Compounds
LFPS - Low-Flow Purging and Sampling as per NJDEP Field Sampling Procedures Manual 
** - USACE wiill monitor MW-122 as part of Long-Term sampling; however, Groundwater AOC 4B is non-DOD.

WQIP TCL VOCs Explosives
Proposed No. 

of Samples per 
Round:

5 5 0 0 2 1 13

Total Proposed 
No. of 

Samples:
50 50 0 0 20 10 130

Notes:
Total of ten sampling rounds assumed
Trip blanks are collected at frequncy of 1 per VOC sample shipment
Field Rinseate Blanks are collected at a frequency of one per day
Ambient Blanks are not required
Field Duplicates, where required, are collected at a frequency approximately 5% per investigation samples
Assumes 5 sample shipments per VOC sampling event
Assumes 5 day sampling events

9

10

Site-Wide

4A

6C

8C

8D

6A

Quality Control/Assurance Samples

Trip Blanks Field 
Rinseate 

Ambient 
Blanks

Total No. of 
QA/QC 

Field Duplicates

Table 5-1
Analytical Methods/Quality Assurance Summary

to Be Used for Long-Term Compliance Groundwater Sampling

Former Raritan Arsenal
Groundwater AOCs 4C, 6A, 6C, 8C, 8D, 9, 10

MEDIUM

ANALYTICAL
PARAMETERS

SAMPLE 
METHODOLOGY

Edison, New Jersey

Total Number of 
Proposed Sample Rounds Total Proposed Samples

Groundwater
AOC

Sample
Location

Location
Status

Well 
Location 

Type
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Item Unit Estimated
Units

Estimated
Unit Cost

Estimated 
Cost

Monitoring Well Installation and Surveying (includes labor and subcontractors) each 10 6,100$        61,000$        
Monitoring Well Maintenance (periodic, includes labor and subcontractor) each 10 1,000$        10,000$        
Monitoring Well Abandonment (includes labor and subcontractors) each 26 500$           13,000$        
Monitoring Well Sampling (includes labor and equipment) event 10 14,500$      145,000$      
Monitoring Well/Surface Sample Analysis - TCL VOCs (includes QA/QC) sample 430 125$           53,750$        
Monitoring Well Sample Analysis - Explosives (includes QA/QC) sample 130 210$           27,300$        
Progress Reports each 8 4,775$        38,200$        
CEA Biennial Certification each 16 3,025$        48,400$        
Groundwater Remedial Action Report (Preliminary DRAFT and DRAFT) each 1 81,950$      81,950$        
Meetings, Coordination, and Misc. each 10 2,700$        27,000$        

505,600$     

Note:
Installation, sampling, and abandonment for one contingency monitoring well is included in cost estimate 

Total Estimated Cost:

Edison, New Jersey

Table 8-1
Estimated Groundwater Remedial Action Costs

Groundwater AOCs 4C, 6A, 6C, 8C, 8D, 9, 10
Former Raritan Arsenal
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Year Item no. Item Description Start Date End Date Work Days
1A DRAFT GWRAWP submittal to NJDEP 02/08/08 02/11/08 1
1B NJDEP Review of GWRAWP 02/11/08 06/16/08 90
1C FINAL GWRAWP to NJDEP 06/16/08 08/18/08 45
1D NJDEP Approval of GWRAWP 08/18/08 09/29/08 30
1E Abandonment of MW-8 and Construction of Replacement Well 09/29/08 10/01/08 2
1F NJDEP Establish CEA 10/01/08 10/02/08 1
2A MNA Sampling - Round 1 10/13/08 10/20/08 5
2B Round 1 Sample Results Pending 10/20/08 12/01/08 30
2C Remedial Action Progress Report 1 12/01/08 12/05/08 4
2D Remedial Action Progress Report 1 to NJDEP 12/05/08 12/08/08 1
3A Prepare Biennial CEA Report - 1 (2008 through 2010) 08/16/10 09/27/10 30
3B Biennial CEA Report - 1 (2008 through 2010) to NJDEP 09/27/10 09/28/10 1
4A MNA Sampling - Round 2 10/11/10 10/18/10 5
4B Round 2 Sample Results Pending 10/18/10 11/29/10 30
4C Remedial Action Progress Report 2 11/29/10 12/03/10 4
4D Remedial Action Progress Report 2 to NJDEP 12/03/10 12/06/10 1
5A Prepare Biennial CEA Report - 2 (2010 through 2012) 08/16/12 09/27/12 30
5B Biennial CEA Report - 2 (2010 through 2012) to NJDEP 09/27/12 09/28/12 1
6A Prepare Biennial CEA Report  - 3 (2012 through 2014) 08/15/14 09/26/14 30
6B Biennial CEA Report - 3 (2012 through 2014) to NJDEP 09/26/14 09/29/14 1
7A MNA Sampling - Round 3 10/12/15 10/19/15 5
7B Round 3 Sample Results Pending 10/19/15 11/30/15 30
7C Remedial Action Progress Report 3 11/30/15 12/04/15 4
7D Remedial Action Progress Report 3 to NJDEP 12/04/15 12/07/15 1
8A Prepare Biennial CEA Report - 4 (2014 through 2016) 08/15/16 09/26/16 30
8B Biennial CEA Report - 4 (2014 through 2016) to NJDEP 09/26/16 09/27/16 1
9A Prepare Biennial CEA Report - 5 (2016 through 2018) 08/15/18 09/26/18 30
9B Biennial CEA Report - 5 (2016 through 2018) to NJDEP 09/26/18 09/27/18 1

10A Prepare Biennial CEA Report - 6 (2018 through 2020) 08/14/20 09/25/20 30
10B Biennial CEA Report - 6 (2018 through 2020) to NJDEP 09/25/20 09/28/20 1
11A MNA Sampling - Round 4 10/19/20 10/26/20 5
11B Round 4 Sample Results Pending 10/26/20 12/07/20 30
11C Remedial Action Progress Report 4 12/07/20 12/11/20 4
11D Remedial Action Progress Report 4 to NJDEP 12/11/20 12/14/20 1
12A Prepare Biennial CEA Report - 7 (2020 through 2022) 08/15/22 09/26/22 30
12B Biennial CEA Report - 7 (2020 through 2022) to NJDEP 09/26/22 09/27/22 1
13A Prepare Biennial CEA Report - 8 (2022 through 2024) 08/15/24 09/26/24 30
13B Biennial CEA Report - 8 (2022 through 2024) to NJDEP 09/26/24 09/27/24 1
14A MNA Sampling - Round 5 10/13/25 10/20/25 5
14B Round 5 Sample Results Pending 10/20/25 12/01/25 30
14C Remedial Action Progress Report 5 12/01/25 12/05/25 4
14D Remedial Action Progress Report 5 to NJDEP 12/05/25 12/08/25 1
15A Prepare Biennial CEA Report - 9 (2024 through 2026) 08/17/26 09/28/26 30
15B Biennial CEA Report - 9 (2024 through 2026) to NJDEP 09/28/26 09/29/26 1
16A Prepare Biennial CEA Report - 10 (2026 through 2028) 08/15/28 09/26/28 30
16B Biennial CEA Report - 10 (2026 through 2028) to NJDEP 09/26/28 09/27/28 1
17A Prepare Biennial CEA Report - 11 (2028 through 2030) 08/15/30 09/26/30 30
17B Biennial CEA Report - 11 (2028 through 2030) to NJDEP 09/26/30 09/27/30 1
18A MNA Sampling - Round 6 10/14/30 10/21/30 5
18B Round 6 Sample Results Pending 10/21/30 12/02/30 30
18C Remedial Action Progress Report 6 12/02/30 12/06/30 4
18D Remedial Action Progress Report 6 to NJDEP 12/06/30 12/09/30 1
19A Prepare Biennial CEA Report - 12 (2030 through 2032) 08/16/32 09/27/32 30
19B Biennial CEA Report - 12 (2030 through 2032) to NJDEP 09/27/32 09/28/32 1
20A Prepare Biennial CEA Report - 13 (2032 through 2034) 08/15/34 09/26/34 30
20B Biennial CEA Report - 13 (2032 through 2034) to NJDEP 09/26/34 09/27/34 1
21A MNA Sampling - Round 7 10/15/35 10/22/35 5
21B Round 7 Sample Results Pending 10/22/35 12/03/35 30
21C Remedial Action Progress Report 7 12/03/35 12/07/35 4
21D Remedial Action Progress Report 7 to NJDEP 12/07/35 12/10/35 1
22A Prepare Biennial CEA Report - 14 (2034 through 2036) 08/15/36 09/26/36 30
22B Biennial CEA Report - 14 (2034 through 2036) to NJDEP 09/26/36 09/29/36 1
23A Prepare Biennial CEA Report - 15 (2036 through 2038) 08/16/38 09/27/38 30
23B Biennial CEA Report - 15 (2036 through 2038) to NJDEP 09/27/38 09/28/38 1
24A Prepare Biennial CEA Report - 16 (2038 through 2040) 08/15/40 09/26/40 30
24B Biennial CEA Report - 16 (2038 through 2040) to NJDEP 09/26/40 09/27/40 1
25A MNA Sampling - Round 8 10/15/40 10/22/40 5
25B Round 8 Sample Results Pending 10/22/40 12/03/40 30
25C Remedial Action Progress Report 8 12/03/40 12/07/40 4
25D Remedial Action Progress Report 8 to NJDEP 12/07/40 12/10/40 1
26A CEA Sampling - Round 1 01/07/41 01/14/41 5
26B CEA Sampling - Round 1 Results Pending 01/14/41 02/25/41 30
27A CEA Sampling - Round 2 (Confirmatory) 03/11/41 03/18/41 5
27B CEA Sampling - Round 2 Results Pending 03/18/41 04/29/41 30
28A Prepare DRAFT Groundwater Remedial Action Report (GWRAR) 04/29/41 09/02/41 90
28B Submit DRAFT GWRAR to NJDEP 09/02/41 09/03/41 1
28C NJDEP review of DRAFT GWRAR 09/03/41 01/07/42 90
28D FINAL GWRAR to NJDEP 01/07/42 03/11/42 45
28E NJDEP Approval of FINAL GWRAR, issuance of NFA 03/11/42 07/15/42 90

2041

2042

2010

2012

2040

2034

2035

2026

2028

2030

Table 9-1
Proposed Groundwater Remedial Action Schedule

Groundwater AOCs 4C, 6A, 6C, 8C, 8D, 9, 10
Former Raritan Arsenal

Edison, New Jersey

2008

2024

2025

2036

2038

2032

2014

2015

2016

2018

2020

2022
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AOC8B
AOC8C

AOC8D

AOC3

AOC2

AOC6A

AOC6B

AOC6C

AOC4A
AOC4B

AOC10

AOC7

Guard Shack

AOC9

AOC8A

(VII)

AOC6

AOC8

AOC2

AOC4

AOC3

AOC7

AOC10
MW-6

MW-1

MW-9

MW-8
MW-7

MW-40

MW-10

OB-7A

OB-8A

MW-49 MW-54

MW-64

OB-6A

MW-51

MW-53

MW-50

MW-45

MW-60

MW-63

MW-28MW-29

MW-30

MW-56

MW-57

MW-59

MW-12

MW-11

MW-34

MW-44

MW-27

MW-26
MW-25

MW-16

MW-62

MW-20

MW-66
MW-21

MW-22

MW-61

MW-18

MW-19

MW-58

MW-14

MW-13

MW-153

MW-151

MW-143
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MW-69A

MW-129
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MW-115
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MW-81A
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Monitoring Well Location(1)(2)

(Installed 2005 as part of Site-Wide 
Groundwater Investigation)

Monitoring/Observation Well Location

Former Groundwater AOC Boundary (as of 2001)

Soil Investigation Area Boundary

Potential Source Area

426 Building Number

Area4 Soil Investigation Area

AOC3 Former Groundwater AOC (as of 2001)

<

Notes

! ! ! ! ! ! Surface Water

Wetlands

DOD Source Removal Area

450 0 450 900

Graphic Scale In Feet

1.  Monitoring well MW-153 is an EPA well that was adopted as part of the USACE 2004-2005 Site-Wide Groundwater 
     Investigation.
2.  Monitoring wells MW-133 through MW-137 were installed in 2004 as part of the 18E Supplemental Investigation.
3.  Shallow groundwater screening locations completed in 2004-2005 as part of the 18E Investigation and Groundwater 
     AOC 8-EPA Building Investigation are not depicted on this figure.

AOC - Area of Concern
DOD - Department of Defense
EPA - Environmental Protection Agency
USACE - United States Army Corps of Engineers

!(
Shallow Groundwater Screening Location(3)

(Completed 2004 as part of Site-Wide 
Groundwater Investigation)
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Monitoring/Observation Well Location
Included in the March 2005 Monitoring
Well Gauging Program

Monitoring Well Location
Not Included in The March 2005 
Monitoring Well Gauging Program

Former Groundwater AOC 
Boundary (as of 2001)

Soil Investigation Area Boundary

Potential Source Area

426 Building Number

Area4 Soil Investigation Area

Former Groundwater AOC
(as of 2001)

<

Notes

Inferred Groundwater Contour Interval
(feet above mean sea level), 
Dashed where Extrapolated

! ! ! ! Surface Water

Wetlands

58

DOD Source Removal Area

1.  Wells screened across the Lower Sand Unit were used to construct this figure.  
     If a well was damaged, the water level measurement was not collected (See Table 4).
2.  Monitoring Well Gauging Program was conducted from 24 March  through 28 March 2005.  
     Wells measured included those wells included in the approved well list (Table 4).
3.  Contours were generated with a surface mapping program, Surfer Version 8.0 (Krieging
     Method) and further refined by  hand to adjust for items not accounted for by the program.
4.  Northen American Vertical Datum 1988.

AOC - Area of Concern
DOD - Department of Defense
ID - Identifier

Groundwater Elevation 
Not Used(1)

(MW-151)

!<
(NU) #

Well ID#

Groundwater Elevation 
(feet above mean sea level)

!<
(59.91) #

(MW-136) Well ID#

Groundwater Flow Direction
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MW-116
 
Parameter             [Criteria]     7/15/1998    10/14/1998
1,1,1-TRICHLOROETHANE       [30]           1 U           5 U
1,1,2,2-TETRACHLOROETHANE    [1]           1 U           1 U
1,1,2-TRICHLOROETHANE        [3]           1 U           3 U
1,1-DICHLOROETHANE          [50]           1 U           5 U
1,1-DICHLOROETHENE           [2]           1 U           2 U
1,2-DICHLOROETHANE           [2]           1 U           2 U
2-BUTANONE                 [300]           5 U           5 U
4-METHYL-2-PENTANONE       [400]           5 U           5 U
ACETONE                    [700]           5 U           5 U
BENZENE                      [1]           1 U           1 U
CARBON DISULFIDE           [800]           1 U           5 U
CHLOROBENZENE               [50]           1 U           5 U
CHLOROETHANE               [100]           2 U           5 U
CHLOROFORM                   [6]           1 U           5 U
CIS-1,2-DICHLOROETHENE      [70]           1 U           5 U
ETHYLBENZENE               [700]           1 U           4 U
TETRACHLOROETHYLENE          [1]           1 U           1 U
TOLUENE                   [1000]           1 U           5 U
TRANS-1,2-DICHLOROETHENE   [100]           1 U           5 U
TRICHLOROETHYLENE (TCE)      [1]           1 U           1 U
VINYL CHLORIDE               [5]           2 U           5 U
XYLENES (TOTAL)           [1000]           1 U           5 U

MW-117
 
Parameter             [Criteria]     7/15/1998    10/14/1998    3/31/2005
1,1,1-TRICHLOROETHANE       [30]           1 U           5 U        0.3 U
1,1,2,2-TETRACHLOROETHANE    [1]           1 U         0.9 J        0.5 U
1,1,2-TRICHLOROETHANE        [3]           1 U           3 U        0.3 U
1,1-DICHLOROETHANE          [50]           1 U           5 U        0.4 U
1,1-DICHLOROETHENE           [2]           1 U           2 U        0.3 U
1,2-DICHLOROETHANE           [2]           1 U           2 U        0.4 U
2-BUTANONE                 [300]           5 U           5 U        0.9 U
4-METHYL-2-PENTANONE       [400]           5 U           5 U        0.4 U
ACETONE                    [700]           5 U           5 U          1 U
BENZENE                      [1]         0.2 J           1 U        0.3 U
CARBON DISULFIDE           [800]           3 U           5 U        0.2 U
CHLOROBENZENE               [50]           1 U           5 U        0.3 U
CHLOROETHANE               [100]           2 U           5 U        0.4 U
CHLOROFORM                   [6]           1 U           5 U        0.3 U
CIS-1,2-DICHLOROETHENE      [70]            17            23           15
ETHYLBENZENE               [700]           1 U           4 U        0.3 U
TETRACHLOROETHYLENE          [1]           1 U           1 U        0.4 U
TOLUENE                   [1000]           1 U           5 U        0.3 U
TRANS-1,2-DICHLOROETHENE   [100]           1 U           5 U        0.3 U
TRICHLOROETHYLENE (TCE)      [1]             4           4.4          2.6
VINYL CHLORIDE               [5]           2 U           5 U        0.4 U
XYLENES (TOTAL)           [1000]           1 U           5 U        0.2 U

MW-118
 
Parameter             [Criteria]     7/20/1998    10/16/1998    8/23/1999    1/11/2000    4/26/2000    8/8/2000    11/30/2000    3/22/2001
1,1,1-TRICHLOROETHANE       [30]           1 U           5 U          5 U          1 U          1 U         1 U           1 U          1 U
1,1,2,2-TETRACHLOROETHANE    [1]           1 U           1 U          1 U          1 U          1 U         1 U           1 U          1 U
1,1,2-TRICHLOROETHANE        [3]           1 U           3 U          3 U          1 U          1 U         1 U           1 U          1 U
1,1-DICHLOROETHANE          [50]         0.2 J           5 U          5 U          1 U          1 U         1 U           1 U          1 U
1,1-DICHLOROETHENE           [2]           1 U           2 U          2 U          1 U          1 U         1 U           1 U          1 U
1,2-DICHLOROETHANE           [2]           1 U           2 U          2 U          1 U          1 U         1 U           1 U          1 U
2-BUTANONE                 [300]           5 U           5 U          5 U          5 U          5 U         5 U        1.11 J          5 U
4-METHYL-2-PENTANONE       [400]           5 U           5 U          5 U          5 U          5 U         5 U           5 U          5 U
ACETONE                    [700]           5 U           5 U          5 U          5 U         5 UJ         5 U           5 U          5 U
BENZENE                      [1]           1 U           1 U          1 U          1 U          1 U         1 U           1 U          1 U
CARBON DISULFIDE           [800]           1 U         1.4 J          5 U          1 U          1 U         1 U           1 U          1 U
CHLOROBENZENE               [50]           1 U           5 U          5 U          1 U          1 U         1 U           1 U          1 U
CHLOROETHANE               [100]           2 U           5 U          2 U          1 U          1 U         1 U           1 U          1 U
CHLOROFORM                   [6]           1 U           5 U          5 U          1 U          1 U         1 U           1 U          1 U
CIS-1,2-DICHLOROETHENE      [70]         0.2 J           5 U          5 U          1 U          1 U         1 U           1 U          1 U
ETHYLBENZENE               [700]           1 U           4 U          4 U          1 U          1 U         1 U           1 U          1 U
TETRACHLOROETHYLENE          [1]           1 U           1 U          1 U          1 U          1 U         1 U           1 U          1 U
TOLUENE                   [1000]           1 U           5 U          5 U          1 U          1 U         1 U           1 U          1 U
TRANS-1,2-DICHLOROETHENE   [100]           1 U           5 U          5 U          1 U          1 U         1 U           1 U          1 U
TRICHLOROETHYLENE (TCE)      [1]           1 U           1 U          1 U          1 U          1 U         1 U           1 U          1 U
VINYL CHLORIDE               [5]           2 U           5 U          2 U          1 U          1 U         1 U           1 U          1 U
XYLENES (TOTAL)           [1000]           1 U           5 U          5 U          1 U          1 U         1 U           1 U          1 U

MW-119
 
Parameter             [Criteria]     7/20/1998    10/20/1998
1,1,1-TRICHLOROETHANE       [30]           1 U           5 U
1,1,2,2-TETRACHLOROETHANE    [1]           1 U           1 U
1,1,2-TRICHLOROETHANE        [3]           1 U           3 U
1,1-DICHLOROETHANE          [50]           1 U           5 U
1,1-DICHLOROETHENE           [2]           1 U           2 U
1,2-DICHLOROETHANE           [2]           1 U           2 U
2-BUTANONE                 [300]           5 U           5 U
4-METHYL-2-PENTANONE       [400]           5 U           5 U
ACETONE                    [700]           5 U           5 U
BENZENE                      [1]           1 U           1 U
CARBON DISULFIDE           [800]           1 U           5 U
CHLOROBENZENE               [50]           1 U           5 U
CHLOROETHANE               [100]           2 U           5 U
CHLOROFORM                   [6]           1 U           5 U
CIS-1,2-DICHLOROETHENE      [70]         0.4 J           5 U
ETHYLBENZENE               [700]           1 U           4 U
TETRACHLOROETHYLENE          [1]           1 U           1 U
TOLUENE                   [1000]           1 U           5 U
TRANS-1,2-DICHLOROETHENE   [100]           1 U           5 U
TRICHLOROETHYLENE (TCE)      [1]         0.1 J           1 U
VINYL CHLORIDE               [5]           2 U           5 U
XYLENES (TOTAL)           [1000]           1 U           5 U

MW-120
 
Parameter             [Criteria]     7/20/1998    10/16/1998    8/26/1999    4/26/2000    8/9/2000    11/30/2000    3/21/2001    3/31/2005
1,1,1-TRICHLOROETHANE       [30]         0.4 J           5 U          5 U          1 U         1 U           1 U          1 U        0.3 U
1,1,2,2-TETRACHLOROETHANE    [1]           1 U           1 U          1 U          1 U         1 U           1 U          1 U        0.5 U
1,1,2-TRICHLOROETHANE        [3]           1 U           3 U          3 U          1 U         1 U           1 U          1 U        0.3 U
1,1-DICHLOROETHANE          [50]           1.5         1.6 J        1.5 J          1.5        1.25          1.25         1.11          0.6
1,1-DICHLOROETHENE           [2]         0.4 J           2 U          2 U          1 U         1 U           1 U          1 U        0.3 U
1,2-DICHLOROETHANE           [2]         0.4 J           2 U          2 U        0.8 J         1 U           1 U          1 U        0.4 U
2-BUTANONE                 [300]           5 U           5 U          5 U          5 U         5 U           5 U          5 U        0.9 U
4-METHYL-2-PENTANONE       [400]           5 U           5 U          5 U          5 U         5 U           5 U          5 U        0.4 U
ACETONE                    [700]           5 U           5 U          5 U         5 UJ         5 U           5 U          5 U          1 U
BENZENE                      [1]             3           3.5          3.3          3.6         2.8          2.91         2.95          0.7
CARBON DISULFIDE           [800]         1.2 U           5 U          5 U          1 U         1 U           1 U          1 U        0.2 U
CHLOROBENZENE               [50]           1 U           5 U          5 U          1 U         1 U           1 U          1 U        0.3 U
CHLOROETHANE               [100]           2 U           5 U          2 U          1 U         1 U           1 U          1 U        0.4 U
CHLOROFORM                   [6]         0.2 J           5 U          5 U          1 U         1 U           1 U          1 U        0.3 U
CIS-1,2-DICHLOROETHENE      [70]            30            36           33         31.7        28.6          30.4           32           15
ETHYLBENZENE               [700]           1 U           4 U          4 U          1 U         1 U           1 U          1 U        0.3 U
TETRACHLOROETHYLENE          [1]           1 U           1 U          1 U          1 U         1 U           1 U          1 U        0.4 U
TOLUENE                   [1000]           1 U           5 U          5 U          1 U         1 U           1 U          1 U        0.3 U
TRANS-1,2-DICHLOROETHENE   [100]         0.2 J           5 U          5 U          1 U         1 U           1 U          1 U        0.3 U
TRICHLOROETHYLENE (TCE)      [1]             5           4.6          5.3          4.7        3.79          4.49         3.42          2.4
VINYL CHLORIDE               [5]            32            50           33           40        32.5          27.9           34          7.4
XYLENES (TOTAL)           [1000]           1 U           5 U          5 U          1 U         1 U           1 U          1 U        0.2 U

MW-122
 
Parameter             [Criteria]     7/15/1998    10/20/1998    8/23/1999    1/11/2000    4/26/2000    8/8/2000    11/30/2000    3/21/2001    3/31/2005
1,1,1-TRICHLOROETHANE       [30]           5 U          10 U          5 U          1 U          1 U         1 U           1 U          1 U        0.3 U
1,1,2,2-TETRACHLOROETHANE    [1]           5 U           2 U          1 U          1 U          1 U         1 U           1 U          1 U        0.5 U
1,1,2-TRICHLOROETHANE        [3]           5 U           6 U          3 U          1 U          1 U         1 U           1 U          1 U        0.3 U
1,1-DICHLOROETHANE          [50]            13         9.8 J          5 U           16         13.9          11          12.4         7.96        0.4 U
1,1-DICHLOROETHENE           [2]           5 U           4 U          2 U          1 U          1 U         1 U           1 U          1 U        0.3 U
1,2-DICHLOROETHANE           [2]           5 U           4 U          2 U          1 U          1 U         1 U          1.11          1 U        0.4 U
2-BUTANONE                 [300]          25 U          10 U          5 U          5 U          5 U         5 U           5 U          5 U        0.9 U
4-METHYL-2-PENTANONE       [400]          25 U          10 U          5 U          5 U          5 U         5 U           5 U          5 U          2.8
ACETONE                    [700]          25 U          10 U          5 U          5 U         5 UJ         5 U           5 U          5 U           17
BENZENE                      [1]            55            36          1 U           44         41.8        36.2          30.1         19.4          2.9
CARBON DISULFIDE           [800]           5 U          10 U          5 U          1 U          1 U         1 U           1 U          1 U        0.2 U
CHLOROBENZENE               [50]           5 U          10 U          5 U        0.9 J          1 U      0.82 J        0.78 J       0.57 J        0.3 U
CHLOROETHANE               [100]          10 U          10 U          2 U          1 U          1 U         1 U           1 U          1 U        0.4 U
CHLOROFORM                   [6]           5 U          10 U          5 U          1 U          1 U         1 U           1 U          1 U        0.3 U
CIS-1,2-DICHLOROETHENE      [70]           170           210        0.8 J           28         21.4        17.3          26.9         11.7          4.3
ETHYLBENZENE               [700]           5 U           8 U          4 U          1 U          1 U         1 U           1 U          1 U        0.3 U
TETRACHLOROETHYLENE          [1]         0.6 J           2 U          1 U          1 U          1 U         1 U           1 U          1 U        0.4 U
TOLUENE                   [1000]           5 U          10 U          5 U          1 U          1 U         1 U           1 U          1 U        0.3 U
TRANS-1,2-DICHLOROETHENE   [100]           3 J         2.4 J          5 U            3          2.4        2.17          2.11         1.79        0.3 U
TRICHLOROETHYLENE (TCE)      [1]            77            80          1 U            4          3.6         3.2          5.58         1.44          1.8
VINYL CHLORIDE               [5]            52            44          2 U          220      103.4 J         109          87.9         58.5          2.4
XYLENES (TOTAL)           [1000]         2.1 J         1.2 J          5 U            2            1      0.87 J             1          1 U        0.2 U

MW-128
 
Parameter             [Criteria]     7/20/1998    10/16/1998
1,1,1-TRICHLOROETHANE       [30]           1 U           5 U
1,1,2,2-TETRACHLOROETHANE    [1]           1 U           1 U
1,1,2-TRICHLOROETHANE        [3]           1 U           3 U
1,1-DICHLOROETHANE          [50]           1 U           5 U
1,1-DICHLOROETHENE           [2]           1 U           2 U
1,2-DICHLOROETHANE           [2]           1 U           2 U
2-BUTANONE                 [300]           5 U           5 U
4-METHYL-2-PENTANONE       [400]           5 U           5 U
ACETONE                    [700]           6 U           5 U
BENZENE                      [1]           1 U           1 U
CARBON DISULFIDE           [800]           1 U           5 U
CHLOROBENZENE               [50]           1 U           5 U
CHLOROETHANE               [100]           2 U           5 U
CHLOROFORM                   [6]         0.4 J           5 U
CIS-1,2-DICHLOROETHENE      [70]           1 U           5 U
ETHYLBENZENE               [700]           1 U           4 U
TETRACHLOROETHYLENE          [1]           1 U           1 U
TOLUENE                   [1000]           1 U           5 U
TRANS-1,2-DICHLOROETHENE   [100]           1 U           5 U
TRICHLOROETHYLENE (TCE)      [1]           1 U           1 U
VINYL CHLORIDE               [5]           2 U           5 U
XYLENES (TOTAL)           [1000]           1 U           5 U

MW-147
 
Parameter             [Criteria]     3/31/2005
1,1,1-TRICHLOROETHANE       [30]         0.3 U
1,1,2,2-TETRACHLOROETHANE    [1]         0.5 U
1,1,2-TRICHLOROETHANE        [3]         0.3 U
1,1-DICHLOROETHANE          [50]         0.4 U
1,1-DICHLOROETHENE           [2]         0.3 U
1,2-DICHLOROETHANE           [2]         0.4 U
2-BUTANONE                 [300]         0.9 U
4-METHYL-2-PENTANONE       [400]         0.4 U
ACETONE                    [700]           1 U
BENZENE                      [1]         0.3 U
CARBON DISULFIDE           [800]         0.2 U
CHLOROBENZENE               [50]         0.3 U
CHLOROETHANE               [100]         0.4 U
CHLOROFORM                   [6]         0.3 U
CIS-1,2-DICHLOROETHENE      [70]         0.4 U
ETHYLBENZENE               [700]         0.3 U
TETRACHLOROETHYLENE          [1]         0.4 U
TOLUENE                   [1000]         0.3 U
TRANS-1,2-DICHLOROETHENE   [100]         0.3 U
TRICHLOROETHYLENE (TCE)      [1]         0.4 U
VINYL CHLORIDE               [5]         0.4 U
XYLENES (TOTAL)           [1000]         0.2 U

MW-46A
 
Parameter             [Criteria]     7/15/1998    10/20/1998    8/30/1999    1/11/2000    4/26/2000    8/9/2000    11/30/2000    3/21/2001    3/30/2005
1,1,1-TRICHLOROETHANE       [30]           5 U           5 U          5 U          1 U          1 U         1 U           1 U         1 UJ        0.3 U
1,1,2,2-TETRACHLOROETHANE    [1]           5 U           1 U          1 U          1 U          1 U         1 U           1 U         1 UJ        0.5 U
1,1,2-TRICHLOROETHANE        [3]           5 U           3 U          3 U          1 U          1 U         1 U           1 U         1 UJ        0.3 U
1,1-DICHLOROETHANE          [50]           5 U           5 U          5 U          1 U          1 U         1 U           1 U         1 UJ        0.4 U
1,1-DICHLOROETHENE           [2]           5 U           2 U          2 U          1 U          1 U         1 U           1 U         1 UJ        0.3 U
1,2-DICHLOROETHANE           [2]           5 U           2 U          2 U          1 U          1 U         1 U           1 U         1 UJ        0.4 U
2-BUTANONE                 [300]          25 U           5 U          5 U          5 U          5 U         5 U           5 U         5 UJ        0.9 U
4-METHYL-2-PENTANONE       [400]          25 U           5 U          5 U          5 U          5 U         5 U           5 U         5 UJ        0.4 U
ACETONE                    [700]          25 U           5 U          5 U          5 U         5 UJ         5 U           5 U         5 UJ          1 U
BENZENE                      [1]           1 J           1.8          2.1            3          2.7        2.01          1.28       2.08 J          1.6
CARBON DISULFIDE           [800]           5 U         0.8 J          5 U          1 U          1 U         1 U           1 U         1 UJ        0.2 U
CHLOROBENZENE               [50]           5 U           5 U          5 U          1 U          1 U         1 U           1 U         1 UJ        0.3 U
CHLOROETHANE               [100]          10 U           5 U          2 U          1 U          1 U         1 U           1 U         1 UJ        0.4 U
CHLOROFORM                   [6]           5 U           5 U          5 U          1 U          1 U         1 U           1 U         1 UJ        0.3 U
CIS-1,2-DICHLOROETHENE      [70]            80           110          130          200      108.6 J         112          83.6       94.8 J           36
ETHYLBENZENE               [700]           5 U           4 U          4 U          1 U          1 U         1 U           1 U         1 UJ        0.3 U
TETRACHLOROETHYLENE          [1]           5 U           1 U          1 U          1 U          1 U         1 U           1 U         1 UJ        0.4 U
TOLUENE                   [1000]           5 U           5 U          5 U          1 U          1 U         1 U           1 U         1 UJ        0.3 U
TRANS-1,2-DICHLOROETHENE   [100]           5 U           5 U          5 U        0.9 J          1 U      0.62 J           1 U         1 UJ        0.3 U
TRICHLOROETHYLENE (TCE)      [1]            18            16           18           17           17        13.2          14.4       12.6 J           12
VINYL CHLORIDE               [5]            11            20           32           54         46.5        29.8          16.6       31.5 J          4.9
XYLENES (TOTAL)           [1000]           5 U           5 U          5 U          1 U          1 U         1 U           1 U         1 UJ        0.2 U

MW-64
 
Parameter             [Criteria]     7/16/1998    10/14/1998
1,1,1-TRICHLOROETHANE       [30]             8           6.7
1,1,2,2-TETRACHLOROETHANE    [1]           1 U           1 U
1,1,2-TRICHLOROETHANE        [3]           1 U           3 U
1,1-DICHLOROETHANE          [50]             2         1.3 J
1,1-DICHLOROETHENE           [2]             3         1.8 J
1,2-DICHLOROETHANE           [2]         0.3 J           2 U
2-BUTANONE                 [300]           5 U           5 U
4-METHYL-2-PENTANONE       [400]           5 U           5 U
ACETONE                    [700]           5 U           5 U
BENZENE                      [1]           1 U           1 U
CARBON DISULFIDE           [800]           1 U           5 U
CHLOROBENZENE               [50]           1 U           5 U
CHLOROETHANE               [100]           2 U           5 U
CHLOROFORM                   [6]           1 U           5 U
CIS-1,2-DICHLOROETHENE      [70]           1 U           5 U
ETHYLBENZENE               [700]           1 U           4 U
TETRACHLOROETHYLENE          [1]         0.2 J           1 U
TOLUENE                   [1000]           1 U           5 U
TRANS-1,2-DICHLOROETHENE   [100]           1 U           5 U
TRICHLOROETHYLENE (TCE)      [1]           1 U           1 U
VINYL CHLORIDE               [5]           2 U           5 U
XYLENES (TOTAL)           [1000]           1 U           5 U

MW-EPA-1A
 
Parameter             [Criteria]     7/16/1998    10/15/1998
1,1,1-TRICHLOROETHANE       [30]           1 U           5 U
1,1,2,2-TETRACHLOROETHANE    [1]           1 U         0.9 J
1,1,2-TRICHLOROETHANE        [3]           1 U           3 U
1,1-DICHLOROETHANE          [50]           1 U           5 U
1,1-DICHLOROETHENE           [2]           1 U           2 U
1,2-DICHLOROETHANE           [2]           1 U           2 U
2-BUTANONE                 [300]           5 U           5 U
4-METHYL-2-PENTANONE       [400]           5 U           5 U
ACETONE                    [700]           5 U           5 U
BENZENE                      [1]           1 U           1 U
CARBON DISULFIDE           [800]           1 U           5 U
CHLOROBENZENE               [50]           1 U           5 U
CHLOROETHANE               [100]           2 U           5 U
CHLOROFORM                   [6]           1 U           5 U
CIS-1,2-DICHLOROETHENE      [70]           1 U           5 U
ETHYLBENZENE               [700]           1 U           4 U
TETRACHLOROETHYLENE          [1]           1 U           1 U
TOLUENE                   [1000]           1 U           5 U
TRANS-1,2-DICHLOROETHENE   [100]           1 U           5 U
TRICHLOROETHYLENE (TCE)      [1]           1 U           1 U
VINYL CHLORIDE               [5]           2 U           5 U
XYLENES (TOTAL)           [1000]           1 U           5 U

MW-EPA-2A
 
Parameter             [Criteria]     7/16/1998    10/19/1998    8/25/1999    1/11/2000    4/26/2000    8/9/2000    11/30/2000    3/21/2001
1,1,1-TRICHLOROETHANE       [30]           1 U           5 U          5 U          1 U          1 U         1 U           1 U          1 U
1,1,2,2-TETRACHLOROETHANE    [1]           1 U           1 U          1 U          1 U          1 U         1 U           1 U          1 U
1,1,2-TRICHLOROETHANE        [3]           1 U           3 U          3 U          1 U          2.9         1 U           1 U          1 U
1,1-DICHLOROETHANE          [50]           1 U           5 U          5 U          1 U          1 U         1 U           1 U          1 U
1,1-DICHLOROETHENE           [2]           1 U           2 U          2 U          1 U          1 U         1 U           1 U          1 U
1,2-DICHLOROETHANE           [2]           1 U           2 U          2 U          1 U          1 U         1 U           1 U          1 U
2-BUTANONE                 [300]           5 U           5 U          5 U          5 U          5 U         5 U           5 U          5 U
4-METHYL-2-PENTANONE       [400]           5 U           5 U          5 U          5 U          5 U         5 U           5 U          5 U
ACETONE                    [700]           5 U           5 U          5 U          5 U         5 UJ         5 U           5 U          5 U
BENZENE                      [1]           1.1           1 U          1 U        0.8 J          1 U        1.09         0.8 J          1 U
CARBON DISULFIDE           [800]           1 U           5 U          5 U          1 U          1 U         1 U           1 U          1 U
CHLOROBENZENE               [50]           1 U           5 U          5 U          1 U          1 U         1 U           1 U          1 U
CHLOROETHANE               [100]           2 U           5 U          2 U          1 U          1 U        1.99          2.94          1 U
CHLOROFORM                   [6]           1 U           5 U          5 U          1 U          1 U         1 U           1 U          1 U
CIS-1,2-DICHLOROETHENE      [70]         160 J           8.7           97         46 J     104.5 J-        68 J          58.4         20.7
ETHYLBENZENE               [700]         0.2 J         0.6 J          4 U          1 U          1 U         1 U           1 U          1 U
TETRACHLOROETHYLENE          [1]           1 U           1 U          1 U          1 U          1 U         1 U           1 U          1 U
TOLUENE                   [1000]           1 U           5 U          5 U        0.5 J          1 U         1 U           1 U          1 U
TRANS-1,2-DICHLOROETHENE   [100]           1.1           5 U        0.6 J            1        0.7 J      0.67 J        0.64 J          1 U
TRICHLOROETHYLENE (TCE)      [1]            16         0.8 J          1 U          1 U          1 U         1 U           1 U          1 U
VINYL CHLORIDE               [5]            26             5           39         52 J         45.6      63.2 J          37.5         18.8
XYLENES (TOTAL)           [1000]           1.4           5 U          5 U            4          1 U      0.57 J           1 U          1 U

OB-6A
 
Parameter             [Criteria]     7/15/1998    3/30/2005
1,1,1-TRICHLOROETHANE       [30]           1 U        0.3 U
1,1,2,2-TETRACHLOROETHANE    [1]           1 U        0.5 U
1,1,2-TRICHLOROETHANE        [3]           1 U        0.3 U
1,1-DICHLOROETHANE          [50]           1 U        0.4 U
1,1-DICHLOROETHENE           [2]           1 U        0.3 U
1,2-DICHLOROETHANE           [2]           1 U        0.4 U
2-BUTANONE                 [300]           5 U        0.9 U
4-METHYL-2-PENTANONE       [400]           5 U        0.4 U
ACETONE                    [700]           5 U          1 U
BENZENE                      [1]           1 U        0.3 U
CARBON DISULFIDE           [800]           1 U        0.2 U
CHLOROBENZENE               [50]           1 U        0.3 U
CHLOROETHANE               [100]           2 U        0.4 U
CHLOROFORM                   [6]           1 U        0.3 U
CIS-1,2-DICHLOROETHENE      [70]            11          1.1
ETHYLBENZENE               [700]           1 U        0.3 U
TETRACHLOROETHYLENE          [1]           1 U        0.4 U
TOLUENE                   [1000]           1 U        0.3 U
TRANS-1,2-DICHLOROETHENE   [100]           1 U        0.3 U
TRICHLOROETHYLENE (TCE)      [1]             2          0.5
VINYL CHLORIDE               [5]           2 U        0.4 U
XYLENES (TOTAL)           [1000]           1 U        0.2 U

OB-7A
 
Parameter             [Criteria]     7/15/1998
1,1,1-TRICHLOROETHANE       [30]           2 U
1,1,2,2-TETRACHLOROETHANE    [1]           2 U
1,1,2-TRICHLOROETHANE        [3]           2 U
1,1-DICHLOROETHANE          [50]           2 U
1,1-DICHLOROETHENE           [2]           2 U
1,2-DICHLOROETHANE           [2]           2 U
2-BUTANONE                 [300]          10 U
4-METHYL-2-PENTANONE       [400]          10 U
ACETONE                    [700]          10 U
BENZENE                      [1]           2 U
CARBON DISULFIDE           [800]           2 U
CHLOROBENZENE               [50]           2 U
CHLOROETHANE               [100]           4 U
CHLOROFORM                   [6]           2 U
CIS-1,2-DICHLOROETHENE      [70]            71
ETHYLBENZENE               [700]           2 U
TETRACHLOROETHYLENE          [1]           2 U
TOLUENE                   [1000]           2 U
TRANS-1,2-DICHLOROETHENE   [100]           2 U
TRICHLOROETHYLENE (TCE)      [1]             6
VINYL CHLORIDE               [5]           3 J
XYLENES (TOTAL)           [1000]           2 U

OB-8A
 
Parameter             [Criteria]     7/15/1998    3/30/2005
1,1,1-TRICHLOROETHANE       [30]           2 U        0.3 U
1,1,2,2-TETRACHLOROETHANE    [1]           2 U        0.5 U
1,1,2-TRICHLOROETHANE        [3]           2 U        0.3 U
1,1-DICHLOROETHANE          [50]           2 U        0.4 U
1,1-DICHLOROETHENE           [2]           2 U        0.3 U
1,2-DICHLOROETHANE           [2]           2 U        0.4 U
2-BUTANONE                 [300]          10 U        0.9 U
4-METHYL-2-PENTANONE       [400]          10 U        0.4 U
ACETONE                    [700]          10 U          1 U
BENZENE                      [1]           2 U        0.3 U
CARBON DISULFIDE           [800]           2 U        0.2 U
CHLOROBENZENE               [50]           2 U        0.3 U
CHLOROETHANE               [100]           4 U        0.4 U
CHLOROFORM                   [6]           2 U        0.3 U
CIS-1,2-DICHLOROETHENE      [70]            63           39
ETHYLBENZENE               [700]           2 U        0.3 U
TETRACHLOROETHYLENE          [1]           2 U        0.4 U
TOLUENE                   [1000]           2 U        0.3 U
TRANS-1,2-DICHLOROETHENE   [100]           2 U        0.3 U
TRICHLOROETHYLENE (TCE)      [1]            14          8.2
VINYL CHLORIDE               [5]           2 J        0.4 U
XYLENES (TOTAL)           [1000]           2 U        0.2 U
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AOC 4 Monitoring/Observation Well Location,(5) 

Sampled March/April 2005

AOC 4 Monitoring/Observation Well Location
Not Sampled March/April 2005

Groundwater AOC 4 Boundary 
(as of 2005)

Soil Investigation Area Boundary

Potential Source Area

426 Building Number

Area7 Soil Investigation Area

AOC4A Groundwater AOC (as of 2005)
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Wetlands

< Other Monitoring Well Location

DOD Source Removal Area
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Graphic Scale In Feet

1.  The criteria listed are the NJDEP Class IIA GWQS.
2.  The results and criteria are in micrograms per liter.
3.  Data included in the analytical text boxes begin with the July 1998 groundwater sampling event.  
     This event was the first of eight quarterly groundwater sampling events.  Text boxes include 
     all groundwater sample events from July 1998 to April 2005.  If an event is not listed, the
     location was not sampled during that event. If a monitoring well is shown and it does not have a
     text box then that location was sampled prior to the July 1988 groundwater sampling event,
     sampled for parameters other than VOCs, or was never sampled.
4.  The compound list is Groundwater AOC-specific.  The compound list includes those compounds 
     detected in at least one groundwater monitoring well sample starting with the July 1998 
     groundwater sampling event for the associated Groundwater AOC.
5.  Monitoring well MW-148 was installed in 2005.  This well was only sampled for lead; Area 18B 
     contaminant of concern.
6. Volume of contaminated groundwater in AOC4A = 14,582,000 ft3

AOC - Area of Concern
DOD - Department of Defense
GWQS - Groundwater Quality Standard
J/J- - Estimated Concentration
MDL - Method Detection Limit
NJDEP - New Jersey Department of Environmental Protection
U - Not detected at MDL listed
VOC - Volatile Organic Compounds

TRICHLOROETHYLENE (TCE)

Compound concentration exceeding 
the NJDEP Class IIA GWQS for the 
last groundwater sample event the
location was sampled.

1.8 Concentration exceeds the 
NJDEP Class IIA GWQS.
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!(

#* Other Geoprobe Sample Location

Other Shallow Groundwater Screening
Sample Location

AOC 4 Shallow Groundwater Screening 
Sample Location - See Figure 12
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                                   VOC Analytical Results For Monitoring Well 
Not Sampled In 2005
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Sampled In 2005
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AOC 4 Monitoring/Observation Well 
Location, Sampled March 2005

AOC 4 Monitoring/Obsevvation Well 
Location, Not Sampled March 2005
AOC 4 Shallow Groundwater 
Screening Sample Location(1a)(1b)

Other Shallow Groundwater
Screening Sample Location (2004)

Other Monitoring Well Location<

!

Former Groundwater AOC 4 
Boundary (as of 2001)

Soil Investigation Area Boundary

Other Former Groundwater AOC 
Boundary (as of 2001)

! ! ! ! Surface Water

Potential Source Area

426 Building Number

Area9 Soil Investigation Area

AOC4 Former Groundwater AOC 
(as of 2001)

Wetlands

<

Notes
1.  Basis for contour lines were TCE groundwater results from:
        a.  Historic shallow groundwater screening locations where TCE was not detected.
        b.  October/ November 2004 shallow groundwater screening program.
        c.  March/April 2005 groundwater monitoring well sampling event.
     In addition, TCE contour lines were plotted factoring in TCE groundwater analytical 
     results from monitoring wells not sampled during the March/April 2005 sampling 
     event (based on the most recent sampling event for each location).  Monitoring well 
     TCE data prior to the March/April 2005 event are posted on Figure 6.
2.  NJDEP Class IIA GWQS for TCE is 1 microgram per liter; EPA’s Table 2C Groundwater 
     Screening Level is 5 micrograms per liter.
3.  All results are in micrograms per liter.
4.  Monitoring well MW-148 was installed 2005.  This well was sampled for lead, 
     contaminant of concern for Area 18B.

AOC - Area of Concern
EPA - Environmental Protection Agency
DOD - Department of Defense
GWQS - Groundwater Quality Standard
ND - Not Detected (TCE)
NJDEP - New Jersey Department of Environmental Protection
TCE - Trichloroethylene

AOC 4 TCE Isoconcentration Line(1)(2)
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MW-144
 
Parameter           [Criteria]     3/31/2005
1,1-DICHLOROETHANE        [50]         3.6 U
1,1-DICHLOROETHENE         [2]         3.4 U
1,2-DICHLOROETHANE         [2]         3.6 U
BENZENE                    [1]         3.1 U
CARBON DISULFIDE         [800]         2.5 U
CIS-1,2-DICHLOROETHENE    [70]           830
TETRACHLOROETHYLENE        [1]           180
TRANS-1,2-DICHLOROETHENE [100]           8.2
TRICHLOROETHYLENE (TCE)    [1]           310
VINYL CHLORIDE             [5]            35

MW-145
 
Parameter           [Criteria]     4/11/2005
1,1-DICHLOROETHANE        [50]         0.4 U
1,1-DICHLOROETHENE         [2]         0.3 U
1,2-DICHLOROETHANE         [2]         0.4 U
BENZENE                    [1]         0.3 U
CARBON DISULFIDE         [800]         0.2 U
CIS-1,2-DICHLOROETHENE    [70]         0.4 U
TETRACHLOROETHYLENE        [1]         0.4 U
TRANS-1,2-DICHLOROETHENE [100]         0.3 U
TRICHLOROETHYLENE (TCE)    [1]         0.4 U
VINYL CHLORIDE             [5]         0.4 U

MW-146
 
Parameter           [Criteria]     3/31/2005
1,1-DICHLOROETHANE        [50]         0.4 U
1,1-DICHLOROETHENE         [2]         0.3 U
1,2-DICHLOROETHANE         [2]         0.4 U
BENZENE                    [1]         0.3 U
CARBON DISULFIDE         [800]         0.2 U
CIS-1,2-DICHLOROETHENE    [70]           1.9
TETRACHLOROETHYLENE        [1]         0.4 U
TRANS-1,2-DICHLOROETHENE [100]         0.3 U
TRICHLOROETHYLENE (TCE)    [1]           7.4
VINYL CHLORIDE             [5]         0.4 U

MW-47A
 
Parameter           [Criteria]     8/27/1999    1/18/2000    5/3/2000    8/9/2000    12/7/2000    3/27/2001    3/31/2005
1,1-DICHLOROETHANE        [50]         3.3 J          2.6         1 U        2.45          3.3       0.78 J        0.4 U
1,1-DICHLOROETHENE         [2]         1.9 J          1.5       1.2 J        1.07         1.28          1 U        0.3 U
1,2-DICHLOROETHANE         [2]           2 U          1 U       1.8 J         1 U          1 U          1 U        0.4 U
BENZENE                    [1]             5          6.8       6.1 J         7.3          4.6         1.58          0.8
CARBON DISULFIDE         [800]           5 U          1 U         2 J         1 U          1 U          1 U        0.2 U
CIS-1,2-DICHLOROETHENE    [70]           170        147.1      67.1 J         138          149         37.2           21
TETRACHLOROETHYLENE        [1]           1 U          1 U         1 U         1 U          1 U          1 U        0.4 U
TRANS-1,2-DICHLOROETHENE [100]         3.3 J          3.8       2.7 J        4.02         2.96          1 J          0.9
TRICHLOROETHYLENE (TCE)    [1]            99           48        38 J        45.2           75         32.3           13
VINYL CHLORIDE             [5]           9.5          5.3       2.4 J         8.6          8.2          1.3        0.4 U

MW-48A
 
Parameter           [Criteria]     12/7/2000
1,1-DICHLOROETHANE        [50]           1 U
1,1-DICHLOROETHENE         [2]        0.56 J
1,2-DICHLOROETHANE         [2]           1 U
BENZENE                    [1]           1 U
CARBON DISULFIDE         [800]           1 U
CIS-1,2-DICHLOROETHENE    [70]          30.9
TETRACHLOROETHYLENE        [1]          1.69
TRANS-1,2-DICHLOROETHENE [100]           1 U
TRICHLOROETHYLENE (TCE)    [1]            37
VINYL CHLORIDE             [5]          1.67

MW-48B
 
Parameter           [Criteria]     8/27/1999    1/18/2000    5/3/2000    8/15/2000    3/27/2001
1,1-DICHLOROETHANE        [50]           5 U          1 U         1 U          1 U       0.63 J
1,1-DICHLOROETHENE         [2]           2 U        0.8 J       0.8 J          1 U       0.52 J
1,2-DICHLOROETHANE         [2]           2 U          1 U         1 U          1 U          1 U
BENZENE                    [1]           1 U          1 U         1 U          1 U          1 U
CARBON DISULFIDE         [800]           5 U          1 U         1 U       1.18 U          1 U
CIS-1,2-DICHLOROETHENE    [70]           6.6            9        29.2           27         36.6
TETRACHLOROETHYLENE        [1]           2.7            2         1.9         1.49          1.9
TRANS-1,2-DICHLOROETHENE [100]           5 U        0.6 J       0.8 J       0.51 J          1 U
TRICHLOROETHYLENE (TCE)    [1]            24           29        31.5         20.3         34.8
VINYL CHLORIDE             [5]           2 U          1 U         1.6         2.44         2.63

MW-54
 
Parameter           [Criteria]     9/2/1999    1/18/2000    5/3/2000    8/15/2000    12/7/2000    3/27/2001
1,1-DICHLOROETHANE        [50]        0.7 J        0.7 J         1 U       0.51 J       0.54 J          1 U
1,1-DICHLOROETHENE         [2]          2 U          1 U         1 U          1 U          1 U          1 U
1,2-DICHLOROETHANE         [2]          2 U          1 U         1 U          1 U          1 U          1 U
BENZENE                    [1]          1 U          1 U         1 U          1 U          1 U          1 U
CARBON DISULFIDE         [800]        1.1 J          1 U         1 U       1.81 U         1.43          1 U
CIS-1,2-DICHLOROETHENE    [70]          5 U          1 U         1 U          1 U          1 U          1 U
TETRACHLOROETHYLENE        [1]          1 U          1 U         1 U          1 U          1 U          1 U
TRANS-1,2-DICHLOROETHENE [100]          5 U          1 U         1 U          1 U          1 U          1 U
TRICHLOROETHYLENE (TCE)    [1]          1 U          1 U         1 U         1.45          1 U       0.73 J
VINYL CHLORIDE             [5]          2 U          1 U         1 U          1 U          1 U          1 U

MW-80A
 
Parameter           [Criteria]     3/31/2005
1,1-DICHLOROETHANE        [50]           1.9
1,1-DICHLOROETHENE         [2]           1.5
1,2-DICHLOROETHANE         [2]         0.4 U
BENZENE                    [1]         0.3 U
CARBON DISULFIDE         [800]         0.2 U
CIS-1,2-DICHLOROETHENE    [70]           1.9
TETRACHLOROETHYLENE        [1]         0.4 U
TRANS-1,2-DICHLOROETHENE [100]         0.3 U
TRICHLOROETHYLENE (TCE)    [1]            29
VINYL CHLORIDE             [5]         0.4 U
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!< AOC 6 Monitoring Well Location,

Sampled March/April 2005

AOC 6 Monitoring Well Location,
Not Sampled March/April 2005

Groundwater AOC 6 Boundary 
(as of 2005)

Soil Investigation Area 
Boundary

Potential Source Area

426 Building Number

Area8 Soil Investigation Area

AOC6A Groundwater AOC (as of 2005)

<

Notes

! ! ! ! ! Surface Water

Wetlands

< Other Monitoring Well

                                   VOC Analytical Results For Monitoring Well 
Not Sampled In 2005

                                   VOC Analytical Results For Monitoring Well 
Sampled In 2005

DOD Source Removal Area

1.  The criteria listed are the NJDEP Class IIA GWQS.
2.  The results and criteria are in micrograms per liter.
3.  Data included in the analytical text boxes begin with the July 1998 groundwater sampling event.  
     This event was the first of eight quarterly groundwater sampling events.  Text boxes include 
     all groundwater sample events from July 1998 to April 2005.  If an event is not listed, the
     location was not sampled during that event.   If a monitoring well is shown and it does not have a
     text box then that location was sampled prior to the July 1988 groundwater sampling event,
     sampled for parameters other than VOCs, or was never sampled.
4.  The compound list is Groundwater AOC-specific.  The compound list includes those compounds 
     detected in at least one groundwater monitoring well sample starting with the July 1998 
     groundwater sampling event for the associated Groundwater AOC.
5. Volume of contaminated groundwater in AOC6C = 966,500 ft3
6. Volume of contaminated groundwater in AOC6A = 3,024,000 ft3

AOC - Area of Concern
DOD - Department of Defense
GWQS - Groundwater Quality Standard
J - Estimated Concentration
MDL - Method Detection Limit
NJDEP - New Jersey Department of Environmental Protection
U - Not detected at MDL listed
VOC - Volatile Organic Compounds

TRICHLOROETHYLENE (TCE)

Compound concentration exceeding 
the NJDEP Class IIA GWQS for the 
last groundwater sample event the
location was sampled.

7.4
Concentration exceeds the 
NJDEP Class IIA GWQS.

AOC6A

!(

!(

AOC 6 Shallow Groundwater Screening
Sample Location - See Figure 13

Other Shallow Groundwater Screening
Sample Location
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AOC 6 Monitoring Well Location, 
Sampled March/April 2005

Proposed Monitoring Well Location
AOC 6 Shallow Groundwater 
Screening Sample Location(1a)(1b)

Other Shallow Groundwater
Screening Sample Location (2004)

Other Monitoring/Observation 
Well Location<
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Former Groundwater AOC 6 
Boundary (as of 2001)

Soil Investigation Area Boundary
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426 Building Number
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Wetlands
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Notes
1.  Basis for contour lines were TCE groundwater results from:
        a.  Historic shallow groundwater screening locations where TCE was not detected.
        b.  October/ November 2004 shallow groundwater screening program.
        c.  March/April 2005 groundwater monitoring well sampling event.
     In addition, TCE contour lines were plotted factoring in TCE groundwater analytical 
     results from monitoring wells not sampled during the March/April 2005 sampling 
     event (based on the most recent sampling event for each location).  Monitoring well 
     TCE data prior to the March/April 2005 event are posted on Figure 7.
2.  NJDEP Class IIA GWQS for TCE is 1 microgram per liter; EPA’s Table 2C Groundwater 
     Screening Level is 5 micrograms per liter.
3.  All results are in micrograms per liter.

AOC - Area of Concern
DOD - Department of Defense
EPA - Environmental Protection Agency
GWQS - Groundwater Quality Standard
ND - Not Detected (TCE)
NJDEP - New Jersey Department of Environmental Protection
TCE - Trichloroethylene
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Not Sampled March/April 2005<



MW-105A
 
Parameter            [Criteria]     7/17/1998    10/16/1998    8/30/1999    1/14/2000    4/27/2000    8/10/2000    12/1/2000    3/22/2001    3/28/2005
1,1,1-TRICHLOROETHANE      [30]           1 U           5 U          5 U          1 U          1 U          1 U          1 U         1 UJ        0.3 U
1,1,2-TRICHLOROETHANE       [3]           1 U           3 U          3 U          1 U          1 U          1 U          1 U         1 UJ        0.3 U
1,1-DICHLOROETHANE         [50]           1 U           5 U          5 U          1 U          1 U          1 U          1 U         1 UJ        0.4 U
1,1-DICHLOROETHENE          [2]           1 U           2 U          2 U          1 U          1 U          1 U          1 U         1 UJ        0.3 U
1,2-DICHLOROETHANE          [2]           1 U           2 U          2 U          1 U          1 U          1 U          1 U         1 UJ        0.4 U
ACETONE                   [700]           5 U           5 U          5 U          5 U         5 UJ          5 U          5 U         5 UJ          1 U
BROMODICHLOROMETHANE        [1]           1 U           1 U          1 U          1 U          1 U          1 U          1 U         1 UJ        0.3 U
CARBON DISULFIDE          [800]           1 U           5 U          5 U          1 U          1 U          1 U          1 U         1 UJ        0.2 U
CHLOROBENZENE              [50]           1 U           5 U          5 U          1 U          1 U          1 U          1 U         1 UJ        0.3 U
CHLOROFORM                  [6]            10           6.7           11          9.2        5.8 U           11         11 J       4.71 J          2.8
CHLOROMETHANE              [30]           2 U           5 U          2 U        2.1 U          1 U          1 U          1 U         1 UJ        0.4 U
CIS-1,2-DICHLOROETHENE     [70]             1           5 U          5 U          1 U          1 U          1 U          1 U         1 UJ        0.4 U
TETRACHLOROETHYLENE         [1]           1 U           1 U          1 U          1 U          1 U          1 U          1 U         1 UJ        0.4 U
TRANS-1,2-DICHLOROETHENE  [100]           1 U           5 U          5 U          1 U          1 U          1 U          1 U         1 UJ        0.3 U
TRICHLOROETHYLENE (TCE)     [1]             2           1.2          2.1            3          6.8         2.52       2.01 J       4.08 J          2.4
VINYL CHLORIDE              [5]           2 U           5 U          2 U          1 U          1 U          1 U          1 U         1 UJ        0.4 U
XYLENES (TOTAL)          [1000]           1 U           5 U          5 U          1 U          1 U          1 U          1 U         1 UJ        0.2 U

MW-106A
 
Parameter            [Criteria]     7/16/1998    10/21/1998    8/30/1999    1/13/2000    5/1/2000    8/14/2000    12/4/2000    3/23/2001
1,1,1-TRICHLOROETHANE      [30]           1 U           5 U          5 U          1 U         1 U          1 U          1 U          1 U
1,1,2-TRICHLOROETHANE       [3]           1 U           3 U          3 U          1 U         1 U          1 U          1 U          1 U
1,1-DICHLOROETHANE         [50]           1 U           5 U          5 U          1 U         1 U          1 U          1 U          1 U
1,1-DICHLOROETHENE          [2]           1 U           2 U          2 U          1 U         1 U          1 U          1 U          1 U
1,2-DICHLOROETHANE          [2]           1 U           2 U          2 U          1 U         1 U          1 U          1 U          1 U
ACETONE                   [700]           5 U           5 U          5 U          5 U         5 U          5 U          5 U          5 U
BROMODICHLOROMETHANE        [1]           1 U           1 U          1 U          1 U         1 U          1 U          1 U          1 U
CARBON DISULFIDE          [800]           2 U           5 U          5 U          1 U         1 U          1 U          1 U          1 U
CHLOROBENZENE              [50]           1 U           5 U          5 U          1 U         1 U          1 U          1 U          1 U
CHLOROFORM                  [6]           1 U           5 U          5 U          1 U         1 U          1 U          1 U          1 U
CHLOROMETHANE              [30]           2 U           5 U          2 U          1 U         1 U          1 U         1.38          1 U
CIS-1,2-DICHLOROETHENE     [70]         0.9 J         0.9 J          1 J            1         1 U        0.8 J       0.78 J          1 U
TETRACHLOROETHYLENE         [1]         0.3 J           1 U            1          1 U         1 U          1 U          1 U          1 U
TRANS-1,2-DICHLOROETHENE  [100]           1 U           5 U          5 U          1 U         1 U          1 U          1 U          1 U
TRICHLOROETHYLENE (TCE)     [1]             7           5.8          7.4          5.5       2.8 U         5.31         5.01         2.79
VINYL CHLORIDE              [5]         0.9 J         0.9 J          2 U          1.1         1 U       0.95 J       0.85 J          1 U
XYLENES (TOTAL)          [1000]           1 U           5 U          5 U          1 U         1 U          1 U          1 U          1 U

MW-108A
 
Parameter            [Criteria]     7/20/1998    10/14/1998    8/26/1999    1/13/2000    4/27/2000    8/11/2000    12/5/2000    3/22/2001
1,1,1-TRICHLOROETHANE      [30]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U
1,1,2-TRICHLOROETHANE       [3]           1 U           3 U          3 U          1 U          1 U          1 U          1 U          1 U
1,1-DICHLOROETHANE         [50]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U
1,1-DICHLOROETHENE          [2]           1 U           2 U          2 U          1 U          1 U          1 U          1 U          1 U
1,2-DICHLOROETHANE          [2]           1 U           2 U          2 U          1 U          1 U          1 U          1 U          1 U
ACETONE                   [700]           5 U           5 U          5 U          5 U         5 UJ          5 U          5 U          5 U
BROMODICHLOROMETHANE        [1]           1 U           1 U          1 U          1 U          1 U          1 U          1 U          1 U
CARBON DISULFIDE          [800]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U
CHLOROBENZENE              [50]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U
CHLOROFORM                  [6]         0.2 J           5 U          5 U          1 U          1 U          1 U          1 U          1 U
CHLOROMETHANE              [30]           2 U           5 U          2 U          1 U          1 U          1 U       6.12 U          1 U
CIS-1,2-DICHLOROETHENE     [70]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U
TETRACHLOROETHYLENE         [1]           1 U           1 U          1 U          1 U          1 U          1 U          1 U          1 U
TRANS-1,2-DICHLOROETHENE  [100]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U
TRICHLOROETHYLENE (TCE)     [1]         0.5 J           1 U          1.3        1.4 U          3.1         1.89         1.46          1 U
VINYL CHLORIDE              [5]           2 U           5 U          2 U          1 U          1 U          1 U          1 U          1 U
XYLENES (TOTAL)          [1000]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U

MW-121
 
Parameter            [Criteria]     7/16/1998    10/19/1998    8/25/1999    1/13/2000    4/28/2000    8/10/2000    12/4/2000    3/23/2001    4/1/2005
1,1,1-TRICHLOROETHANE      [30]           1 U           5 U          5 U          5 U          1 U          1 U          1 U          1 U       0.3 U
1,1,2-TRICHLOROETHANE       [3]           1 U           3 U          3 U          5 U          1 U          1 U          1 U          1 U       0.3 U
1,1-DICHLOROETHANE         [50]           1 U           5 U          5 U          5 U          1 U          1 U          1 U          1 U       0.4 U
1,1-DICHLOROETHENE          [2]           1 U           2 U          2 U          5 U          1 U          1 U          1 U          1 U       0.3 U
1,2-DICHLOROETHANE          [2]           1 U           2 U          2 U          5 U          1 U          1 U          1 U          1 U       0.4 U
ACETONE                   [700]           5 U           5 U          5 U         25 U         5 UJ          5 U          5 U          5 U         1 U
BROMODICHLOROMETHANE        [1]           1 U           1 U          1 U          5 U          1.1          1 U          1 U          1 U       0.3 U
CARBON DISULFIDE          [800]           1 U           5 U          5 U          5 U          1 U          1 U          1 U          1 U       0.2 U
CHLOROBENZENE              [50]           1 U           5 U          5 U          5 U          1 U          1 U          1 U          1 U       0.3 U
CHLOROFORM                  [6]           1 U           5 U        1.2 J       12.8 U        7.8 U         3.76         4.12         1.61       0.3 U
CHLOROMETHANE              [30]           2 U           5 U          2 U          5 U          1 U          1 U          1 U          1 U       0.4 U
CIS-1,2-DICHLOROETHENE     [70]             5         3.3 J        2.6 J          5 U          1.6         2.41         1.48         2.04         1.9
TETRACHLOROETHYLENE         [1]         0.7 J           1 U          1 U          5 U          1 U         1.04          1 U         1.66       0.4 U
TRANS-1,2-DICHLOROETHENE  [100]           1 U           5 U          5 U          5 U          1 U          1 U          1 U          1 U       0.3 U
TRICHLOROETHYLENE (TCE)      [1]         45 J-            50           49         49.2           49         55.4         65.2           60          74
VINYL CHLORIDE              [5]           2 U           5 U          2 U          5 U          1 U          1 U          1 U          1 U       0.4 U
XYLENES (TOTAL)          [1000]           1 U           5 U          5 U          5 U          1 U          1 U          1 U          1 U       0.2 U

MW-125
 
Parameter            [Criteria]     7/20/1998    10/15/1998    8/24/1999    1/13/2000    4/28/2000    8/10/2000    12/4/2000    3/23/2001    4/4/2005
1,1,1-TRICHLOROETHANE      [30]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U       0.3 U
1,1,2-TRICHLOROETHANE       [3]           1 U           3 U          3 U          1 U          1 U          1 U          1 U          1 U       0.3 U
1,1-DICHLOROETHANE         [50]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U       0.4 U
1,1-DICHLOROETHENE          [2]           1 U           2 U          2 U          1 U          1 U          1 U          1 U          1 U       0.3 U
1,2-DICHLOROETHANE          [2]           1 U           2 U          2 U          1 U          1 U          1 U          1 U          1 U       0.4 U
ACETONE                   [700]           5 U           5 U          5 U          5 U         5 UJ          5 U          5 U          5 U         1 U
BROMODICHLOROMETHANE        [1]           1 U           1 U          1 U          1 U          1 U          1 U          1 U          1 U       0.3 U
CARBON DISULFIDE          [800]           1 U           5 U          5 U          1 U        0.7 J          1 U          1 U          1 U       0.2 U
CHLOROBENZENE              [50]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U       0.3 U
CHLOROFORM                  [6]         0.5 J           5 U          5 U          1 U          1 U          1 U          1 U          1 U       0.3 U
CHLOROMETHANE              [30]           2 U           5 U          2 U          1 U          1 U          1 U         1.43          1 U       0.4 U
CIS-1,2-DICHLOROETHENE     [70]         0.4 J           5 U          5 U          1 U          1 U          1 U          1 U          1 U       0.4 U
TETRACHLOROETHYLENE         [1]         0.2 J           1 U          1 U          1 U          1 U          1 U          1 U          1 U       0.4 U
TRANS-1,2-DICHLOROETHENE  [100]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U       0.3 U
TRICHLOROETHYLENE (TCE)     [1]            33            34           31           33         25.2         22.4         29.4           25         7.1
VINYL CHLORIDE              [5]           2 U           5 U          2 U          1 U          1 U          1 U          1 U          1 U       0.4 U
XYLENES (TOTAL)          [1000]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U       0.2 U

MW-134
 
Parameter            [Criteria]     3/28/2005
1,1,1-TRICHLOROETHANE      [30]         0.3 U
1,1,2-TRICHLOROETHANE       [3]         0.3 U
1,1-DICHLOROETHANE         [50]         0.4 U
1,1-DICHLOROETHENE          [2]         0.3 U
1,2-DICHLOROETHANE          [2]         0.4 U
ACETONE                   [700]           1 U
BROMODICHLOROMETHANE        [1]         0.3 U
CARBON DISULFIDE          [800]         0.2 U
CHLOROBENZENE              [50]         0.3 U
CHLOROFORM                  [6]         0.3 U
CHLOROMETHANE              [30]         0.4 U
CIS-1,2-DICHLOROETHENE     [70]         0.4 U
TETRACHLOROETHYLENE         [1]         0.4 U
TRANS-1,2-DICHLOROETHENE  [100]         0.3 U
TRICHLOROETHYLENE (TCE)     [1]           0.9
VINYL CHLORIDE              [5]         0.4 U
XYLENES (TOTAL)          [1000]         0.2 U

MW-138
 
Parameter            [Criteria]     4/1/2005
1,1,1-TRICHLOROETHANE      [30]        0.3 U
1,1,2-TRICHLOROETHANE       [3]        0.3 U
1,1-DICHLOROETHANE         [50]        0.4 U
1,1-DICHLOROETHENE          [2]        0.3 U
1,2-DICHLOROETHANE          [2]        0.4 U
ACETONE                   [700]          1 U
BROMODICHLOROMETHANE        [1]        0.3 U
CARBON DISULFIDE          [800]        0.2 U
CHLOROBENZENE              [50]        0.3 U
CHLOROFORM                  [6]        0.3 U
CHLOROMETHANE              [30]        0.4 U
CIS-1,2-DICHLOROETHENE     [70]          7.2
TETRACHLOROETHYLENE         [1]          4.8
TRANS-1,2-DICHLOROETHENE  [100]        0.3 U
TRICHLOROETHYLENE (TCE)     [1]           73
VINYL CHLORIDE              [5]        0.4 U
XYLENES (TOTAL)          [1000]        0.2 U

MW-8
 
Parameter            [Criteria]     7/14/1998    10/15/1998    8/30/1999    1/13/2000    4/28/2000    8/10/2000    12/4/2000    3/23/2001    4/4/2005
1,1,1-TRICHLOROETHANE      [30]           5 U           5 U          5 U          5 U          1 U          1 U          1 U          1 U       0.3 U
1,1,2-TRICHLOROETHANE       [3]           5 U           3 U          3 U          5 U          1 U          1 U          1 U          1 U       0.3 U
1,1-DICHLOROETHANE         [50]           5 U           5 U          5 U          5 U          1 U          1 U          1 U          1 U       0.4 U
1,1-DICHLOROETHENE          [2]           5 U           2 U          2 U          5 U          1 U          1 U          1 U          1 U       0.3 U
1,2-DICHLOROETHANE          [2]           5 U           2 U          2 U          5 U          1 U          1 U          1 U          1 U       0.4 U
ACETONE                   [700]          25 U           5 U          5 U         25 U         5 UJ          5 U          5 U          5 U         1 U
BROMODICHLOROMETHANE        [1]           5 U           1 U          1 U          5 U          1 U          1 U          1 U          1 U       0.3 U
CARBON DISULFIDE          [800]           5 U           5 U          5 U          5 U          1 U          1 U          1 U          1 U       0.2 U
CHLOROBENZENE              [50]           5 U           5 U          5 U          5 U          1 U          1 U          1 U          1 U       0.3 U
CHLOROFORM                  [6]           5 U           5 U          5 U          5 U          1 U          1 U          1 U          1 U       0.3 U
CHLOROMETHANE              [30]          10 U           5 U          2 U          5 U          1 U          1 U          1 U          1 U       0.4 U
CIS-1,2-DICHLOROETHENE     [70]             6           5.6          5.5            7          4.3         4.17       8.86 J         5.39           5
TETRACHLOROETHYLENE         [1]           5 U           1 U          1 U          5 U          1 U          1 U          1 U          1 U         0.4
TRANS-1,2-DICHLOROETHENE  [100]           5 U           5 U          5 U          5 U          1 U          1 U          1 U          1 U       0.3 U
TRICHLOROETHYLENE (TCE)     [1]           140            99          130        103.5      135.2 J          127          103        103 J         140
VINYL CHLORIDE              [5]          10 U           5 U          2 U          5 U          1 U          1 U          1 U          1 U       0.4 U
XYLENES (TOTAL)          [1000]           5 U           5 U          5 U          5 U          1 U          1 U          1 U          1 U       0.2 U

MW-87A
 
Parameter            [Criteria]     7/16/1998    10/15/1998    8/24/1999    1/13/2000    4/28/2000    8/10/2000    12/4/2000    3/23/2001    4/4/2005
1,1,1-TRICHLOROETHANE      [30]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U       0.3 U
1,1,2-TRICHLOROETHANE       [3]           1 U           3 U          3 U          1 U          1 U          1 U          1 U          1 U       0.3 U
1,1-DICHLOROETHANE         [50]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U       0.4 U
1,1-DICHLOROETHENE          [2]           1 U           2 U          2 U          1 U          1 U          1 U          1 U          1 U       0.3 U
1,2-DICHLOROETHANE          [2]           1 U           2 U          2 U          1 U          1 U          1 U          1 U          1 U       0.4 U
ACETONE                   [700]           5 U           5 U          5 U          5 U         5 UJ          5 U          5 U          5 U         1 U
BROMODICHLOROMETHANE        [1]           1 U           1 U          1 U          1 U          1 U          1 U          1 U          1 U       0.3 U
CARBON DISULFIDE          [800]           1 U           5 U          5 U          1 U          3.7          1 U          1 U          1 U       0.2 U
CHLOROBENZENE              [50]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U       0.3 U
CHLOROFORM                  [6]           2 U         0.8 J          1 J          1 U          1 U          1 U       0.64 J       0.61 J       0.3 U
CHLOROMETHANE              [30]           2 U           5 U          2 U          1 U          1 U          1 U       0.92 J          1 U       0.4 U
CIS-1,2-DICHLOROETHENE     [70]         0.3 J           5 U          5 U        0.6 J          1 U          1 U          1 U          1 U         0.4
TETRACHLOROETHYLENE         [1]             3           1.6        0.8 J        0.7 J        0.8 J          1 J       0.96 J         1.05         0.9
TRANS-1,2-DICHLOROETHENE  [100]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U       0.3 U
TRICHLOROETHYLENE (TCE)     [1]            12           8.5          2.2        2.6 U          1.9         2.01         1.99       1.64 U         9.4
VINYL CHLORIDE              [5]           2 U           5 U          2 U          1 U          1 U          1 U          1 U          1 U       0.4 U
XYLENES (TOTAL)          [1000]           1 U           5 U          5 U          1 U          1 U          1 U          1 U          1 U       0.2 U

MW-88A
 
Parameter            [Criteria]     7/14/1998    10/15/1998    8/26/1999    1/12/2000    4/27/2000    8/9/2000    12/1/2000    3/22/2001    4/4/2005
1,1,1-TRICHLOROETHANE      [30]           1 U           5 U          5 U          1 U          1 U         1 U          1 U          1 U       0.3 U
1,1,2-TRICHLOROETHANE       [3]           1 U           3 U          3 U          1 U          1 U         1 U          1 U          1 U       0.3 U
1,1-DICHLOROETHANE         [50]           1 U           5 U          5 U          1 U          1 U         1 U          1 U          1 U       0.4 U
1,1-DICHLOROETHENE          [2]           1 U           2 U          2 U          1 U          1 U         1 U          1 U          1 U       0.3 U
1,2-DICHLOROETHANE          [2]           1 U           2 U          2 U          1 U          1 U         1 U          1 U          1 U       0.4 U
ACETONE                   [700]           5 U           5 U          5 U          5 U         5 UJ         5 U          5 U          5 U         1 U
BROMODICHLOROMETHANE        [1]           1 U           1 U          1 U          1 U          1 U         1 U          1 U          1 U       0.3 U
CARBON DISULFIDE          [800]           1 U           5 U          5 U          1 U         4 UJ         1 U          1 U          1 U       0.2 U
CHLOROBENZENE              [50]           1 U           5 U          5 U          1 U          1 U         1 U          1 U          1 U       0.3 U
CHLOROFORM                  [6]           1 U           5 U          5 U          1 U          1 U         1 U          1 U          1 U       0.3 U
CHLOROMETHANE              [30]           2 U           5 U          2 U          1 U          1 U         1 U          1 U          1 U       0.4 U
CIS-1,2-DICHLOROETHENE     [70]            15            14           12           14       13.4 J        7.52         28.2         4.97       0.4 U
TETRACHLOROETHYLENE         [1]           1 U           1 U          1 U          1 U          1 U         1 U       0.78 J          1 U       0.4 U
TRANS-1,2-DICHLOROETHENE  [100]         0.6 J           5 U        0.7 J        0.6 J        0.6 J      0.55 J         1.09          1 U       0.3 U
TRICHLOROETHYLENE (TCE)     [1]         0.7 J         0.8 J          1.1        0.8 J          1 U       0.7 J         20.2          1 U       0.4 U
VINYL CHLORIDE              [5]           2 U           5 U          2 U          1 U          1 U         1 U       0.53 J          1 U       0.4 U
XYLENES (TOTAL)          [1000]           1 U           5 U          5 U          1 U          1 U         1 U          1 U          1 U       0.2 U

MW-89A
 
Parameter            [Criteria]     7/15/1998    10/14/1998    9/2/1999    1/14/2000    4/28/2000    8/15/2000    12/5/2000    3/23/2001    3/30/2005
1,1,1-TRICHLOROETHANE      [30]           1 U           5 U         5 U          1 U          1 U          1 U          1 U          1 U        0.3 U
1,1,2-TRICHLOROETHANE       [3]           1 U           3 U         3 U          1 U          1 U          1 U          1 U          1 U        0.3 U
1,1-DICHLOROETHANE         [50]           1 U           5 U         5 U          1 U          1 U          1 U          1 U          1 U        0.4 U
1,1-DICHLOROETHENE          [2]           1 U           2 U         2 U          1 U          1 U          1 U          1 U          1 U        0.3 U
1,2-DICHLOROETHANE          [2]           1 U           2 U         2 U          1 U          1 U          1 U          1 U          1 U        0.4 U
ACETONE                   [700]           5 U           5 U         5 U          5 U         5 UJ          5 U       2.93 J          5 U          1 U
BROMODICHLOROMETHANE        [1]           1 U           1 U         1 U          1 U          1 U          1 U          1 U          1 U        0.3 U
CARBON DISULFIDE          [800]           1 U           5 U         5 U          1 U          1 U          1 U          1 U          1 U        0.2 U
CHLOROBENZENE              [50]           1 U           5 U         5 U          1 U          1 U          1 U          1 U          1 U        0.3 U
CHLOROFORM                  [6]           1 U           5 U         5 U          1 U          1 U          1 U          1 U          1 U        0.3 U
CHLOROMETHANE              [30]           2 U           5 U         2 U        2.5 U          1 U          1 U       4.89 U          1 U        0.4 U
CIS-1,2-DICHLOROETHENE     [70]           1 U           5 U         5 U          1 U          1 U          1 U          1 U          1 U        0.4 U
TETRACHLOROETHYLENE         [1]           1 U           1 U         1 U          1 U          1 U          1 U          1 U          1 U        0.4 U
TRANS-1,2-DICHLOROETHENE  [100]           1 U           5 U         5 U          1 U          1 U          1 U          1 U          1 U        0.3 U
TRICHLOROETHYLENE (TCE)     [1]           1 U           1 U         1 U          1 U          1 U          1 U          1 U          1 U        0.4 U
VINYL CHLORIDE              [5]           2 U           5 U         2 U          1 U          1 U          1 U          1 U          1 U        0.4 U
XYLENES (TOTAL)          [1000]           1 U           5 U         5 U          1 U          1 U          1 U          1 U          1 U        0.2 U

MW-EPA-8A
 
Parameter            [Criteria]     3/31/2005
1,1,1-TRICHLOROETHANE      [30]         0.3 U
1,1,2-TRICHLOROETHANE       [3]         0.3 U
1,1-DICHLOROETHANE         [50]         0.4 U
1,1-DICHLOROETHENE          [2]         0.3 U
1,2-DICHLOROETHANE          [2]         0.4 U
ACETONE                   [700]           1 U
BROMODICHLOROMETHANE        [1]         0.3 U
CARBON DISULFIDE          [800]         0.2 U
CHLOROBENZENE              [50]         0.3 U
CHLOROFORM                  [6]         0.3 U
CHLOROMETHANE              [30]         0.4 U
CIS-1,2-DICHLOROETHENE     [70]         0.4 U
TETRACHLOROETHYLENE         [1]         0.4 U
TRANS-1,2-DICHLOROETHENE  [100]         0.3 U
TRICHLOROETHYLENE (TCE)     [1]         0.4 U
VINYL CHLORIDE              [5]         0.4 U
XYLENES (TOTAL)          [1000]         0.2 U

MW-104A
 
Parameter            [Criteria]     7/21/1998
1,1,1-TRICHLOROETHANE      [30]           1 U
1,1,2-TRICHLOROETHANE       [3]           1 U
1,1-DICHLOROETHANE         [50]           1 U
1,1-DICHLOROETHENE          [2]           1 U
1,2-DICHLOROETHANE          [2]           1 U
ACETONE                   [700]           5 U
BROMODICHLOROMETHANE        [1]           1 U
CARBON DISULFIDE          [800]           1 U
CHLOROBENZENE              [50]           1 U
CHLOROFORM                  [6]           1 U
CHLOROMETHANE              [30]           2 U
CIS-1,2-DICHLOROETHENE     [70]           1 U
TETRACHLOROETHYLENE         [1]           1 U
TRANS-1,2-DICHLOROETHENE  [100]           1 U
TRICHLOROETHYLENE (TCE)     [1]           1 U
VINYL CHLORIDE              [5]           2 U
XYLENES (TOTAL)          [1000]           1 U

MW-115
 
Parameter            [Criteria]     7/21/1998    10/19/1998    8/31/1999    1/12/2000    5/3/2000    8/10/2000    12/5/2000    3/22/2001    3/31/2005
1,1,1-TRICHLOROETHANE      [30]            89            76           70         73.7        69.5           52         37.8         43.5           73
1,1,2-TRICHLOROETHANE       [3]           1 J         1.2 J        1.6 J          1.6       1.3 J          1 J         1.01       0.86 J          1.5
1,1-DICHLOROETHANE         [50]            18            14           13         15.1        12.2         9.63         10.4         8.13           13
1,1-DICHLOROETHENE          [2]            12           8.7           10         14.5        12.3         8.14         13.8         10.4           17
1,2-DICHLOROETHANE          [2]           5 U           2 U        0.6 J        0.5 J         1 U          1 U          1 U          1 U          0.6
ACETONE                   [700]          25 U           5 U          5 U          5 U        5 UJ          5 U          5 U          5 U          1 U
BROMODICHLOROMETHANE        [1]           5 U           1 U          1 U          1 U         1 U          1 U          1 U          1 U        0.3 U
CARBON DISULFIDE          [800]           5 U           5 U          5 U          1 U         1 U          1 U          1 U          1 U        0.2 U
CHLOROBENZENE              [50]           5 U           5 U          5 U          1 U         1 U          1 U          1 U          1 U        0.3 U
CHLOROFORM                  [6]           5 U           5 U          5 U          1 U         1 U          1 U          1 U          1 U          0.5
CHLOROMETHANE              [30]          10 U           5 U          2 U          1 U         1 U          1 U       3.04 U          1 U        0.4 U
CIS-1,2-DICHLOROETHENE     [70]           5 U           5 U          5 U        0.7 J         1 U          1 U          1 U          1 U          0.6
MTBE                       [70]            --            --           --           --          --           --           --           --          6.1
TETRACHLOROETHYLENE         [1]           5 U           1 U          1 U          1 U         1 U       0.57 J       0.54 J       0.65 J          0.9
TRANS-1,2-DICHLOROETHENE  [100]           5 U           5 U          5 U          1 U        12.3          1 U          1 U          1 U        0.3 U
TRICHLOROETHYLENE (TCE)     [1]         0.9 J         0.7 J          1.1        1.1 U       1.1 J         1.02       0.86 J       0.85 J          1.4
VINYL CHLORIDE              [5]          10 U           5 U          2 U          1 U         1 U          1 U          1 U          1 U        0.4 U
XYLENES (TOTAL)          [1000]           5 U           5 U          5 U          1 U         1 U          1 U          1 U          1 U        0.2 U

MW-133
 
Parameter            [Criteria]     3/28/2005
1,1,1-TRICHLOROETHANE      [30]         0.3 U
1,1,2-TRICHLOROETHANE       [3]         0.3 U
1,1-DICHLOROETHANE         [50]         0.4 U
1,1-DICHLOROETHENE          [2]         0.3 U
1,2-DICHLOROETHANE          [2]         0.4 U
ACETONE                   [700]           1 U
BROMODICHLOROMETHANE        [1]         0.3 U
CARBON DISULFIDE          [800]         0.2 U
CHLOROBENZENE              [50]         0.3 U
CHLOROFORM                  [6]         0.3 U
CHLOROMETHANE              [30]         0.4 U
CIS-1,2-DICHLOROETHENE     [70]         0.4 U
TETRACHLOROETHYLENE         [1]         0.4 U
TRANS-1,2-DICHLOROETHENE  [100]         0.3 U
TRICHLOROETHYLENE (TCE)     [1]           100
VINYL CHLORIDE              [5]         0.4 U
XYLENES (TOTAL)          [1000]         0.2 U

MW-135
 
Parameter            [Criteria]     3/28/2005
1,1,1-TRICHLOROETHANE      [30]         0.3 U
1,1,2-TRICHLOROETHANE       [3]         0.3 U
1,1-DICHLOROETHANE         [50]         0.4 U
1,1-DICHLOROETHENE          [2]         0.3 U
1,2-DICHLOROETHANE          [2]         0.4 U
ACETONE                   [700]           1 U
BROMODICHLOROMETHANE        [1]         0.3 U
CARBON DISULFIDE          [800]         0.2 U
CHLOROBENZENE              [50]         0.3 U
CHLOROFORM                  [6]           0.6
CHLOROMETHANE              [30]         0.4 U
CIS-1,2-DICHLOROETHENE     [70]         0.4 U
TETRACHLOROETHYLENE         [1]         0.4 U
TRANS-1,2-DICHLOROETHENE  [100]         0.3 U
TRICHLOROETHYLENE (TCE)     [1]            38
VINYL CHLORIDE              [5]         0.4 U
XYLENES (TOTAL)          [1000]         0.2 U

MW-136
 
Parameter            [Criteria]     3/28/2005
1,1,1-TRICHLOROETHANE      [30]         0.3 U
1,1,2-TRICHLOROETHANE       [3]         0.3 U
1,1-DICHLOROETHANE         [50]         0.4 U
1,1-DICHLOROETHENE          [2]         0.3 U
1,2-DICHLOROETHANE          [2]         0.4 U
ACETONE                   [700]           1 U
BROMODICHLOROMETHANE        [1]         0.3 U
CARBON DISULFIDE          [800]         0.2 U
CHLOROBENZENE              [50]         0.3 U
CHLOROFORM                  [6]         0.3 U
CHLOROMETHANE              [30]         0.4 U
CIS-1,2-DICHLOROETHENE     [70]         0.4 U
TETRACHLOROETHYLENE         [1]         0.4 U
TRANS-1,2-DICHLOROETHENE  [100]         0.3 U
TRICHLOROETHYLENE (TCE)     [1]            19
VINYL CHLORIDE              [5]         0.4 U
XYLENES (TOTAL)          [1000]         0.2 U

MW-137
 
Parameter            [Criteria]     3/28/2005
1,1,1-TRICHLOROETHANE      [30]         0.3 U
1,1,2-TRICHLOROETHANE       [3]         0.3 U
1,1-DICHLOROETHANE         [50]         0.4 U
1,1-DICHLOROETHENE          [2]         0.3 U
1,2-DICHLOROETHANE          [2]         0.4 U
ACETONE                   [700]           1 U
BROMODICHLOROMETHANE        [1]         0.3 U
CARBON DISULFIDE          [800]         0.2 U
CHLOROBENZENE              [50]         0.3 U
CHLOROFORM                  [6]         0.3 U
CHLOROMETHANE              [30]         0.4 U
CIS-1,2-DICHLOROETHENE     [70]         0.4 U
TETRACHLOROETHYLENE         [1]         0.4 U
TRANS-1,2-DICHLOROETHENE  [100]         0.3 U
TRICHLOROETHYLENE (TCE)     [1]         0.4 U
VINYL CHLORIDE              [5]         0.4 U
XYLENES (TOTAL)          [1000]         0.2 U

MW-EPA-4A
 
Parameter            [Criteria]     7/14/1998    10/19/1998    8/26/1999    1/12/2000    4/27/2000    8/9/2000    12/1/2000    3/22/2001
1,1,1-TRICHLOROETHANE      [30]         0.8 J         1.1 J        0.6 J          1 J        1.2 J        1.17       0.85 J       0.62 J
1,1,2-TRICHLOROETHANE       [3]           1 U           3 U          3 U         1 UJ          1 U         1 U          1 U         1 UJ
1,1-DICHLOROETHANE         [50]           1 U           5 U          5 U         1 UJ          1 U         1 U          1 U         1 UJ
1,1-DICHLOROETHENE          [2]         0.5 J         1.2 J        1.2 J        0.8 J        0.8 J         1 U          1 U         1 UJ
1,2-DICHLOROETHANE          [2]           1 U           2 U          2 U         1 UJ          1 U         1 U          1 U         1 UJ
ACETONE                   [700]           5 U           5 U          5 U         5 UJ         5 UJ         5 U          5 U         5 UJ
BROMODICHLOROMETHANE        [1]           1 U           1 U          1 U         1 UJ          1 U         1 U          1 U         1 UJ
CARBON DISULFIDE          [800]           1 U           5 U          5 U         1 UJ          1 U         1 U          1 U         1 UJ
CHLOROBENZENE              [50]           1 U           5 U          5 U         1 UJ          1 U         1 U          1 U       0.86 J
CHLOROFORM                  [6]           1 U           5 U          5 U         1 UJ          1 U         1 U          1 U         1 UJ
CHLOROMETHANE              [30]           2 U           5 U          2 U         1 UJ          1 U         1 U          1 U         1 UJ
CIS-1,2-DICHLOROETHENE     [70]         0.4 J           1 J        0.7 J         1 UJ          1 U         1 U          1 U         1 UJ
TETRACHLOROETHYLENE         [1]             2           3.2          1.6        1.5 J        1.7 J        1.75       0.91 J       0.72 J
TRANS-1,2-DICHLOROETHENE  [100]           1 U           5 U          5 U         1 UJ          1 U         1 U          1 U         1 UJ
TRICHLOROETHYLENE (TCE)     [1]             4           3.6            5        2.5 J        2.8 J        2.58       1.78 J       1.49 J
VINYL CHLORIDE              [5]           2 U           5 U          2 U         1 UJ          1 U         1 U          1 U         1 UJ
XYLENES (TOTAL)          [1000]           1 U           5 U          5 U         1 UJ          1 U         1 U          1 U         1 UJ

MW-EPA-6A
 
Parameter            [Criteria]     7/16/1998    10/19/1998
1,1,1-TRICHLOROETHANE      [30]           1 U           5 U
1,1,2-TRICHLOROETHANE       [3]           1 U           3 U
1,1-DICHLOROETHANE         [50]           1 U           5 U
1,1-DICHLOROETHENE          [2]           1 U           2 U
1,2-DICHLOROETHANE          [2]           1 U           2 U
ACETONE                   [700]           5 U           5 U
BROMODICHLOROMETHANE        [1]           1 U           1 U
CARBON DISULFIDE          [800]           1 U           5 U
CHLOROBENZENE              [50]           1 U           5 U
CHLOROFORM                  [6]           1 U           5 U
CHLOROMETHANE              [30]           2 U           5 U
CIS-1,2-DICHLOROETHENE     [70]         0.4 J           5 U
TETRACHLOROETHYLENE         [1]           1 U           1 U
TRANS-1,2-DICHLOROETHENE  [100]           1 U           5 U
TRICHLOROETHYLENE (TCE)     [1]            22            15
VINYL CHLORIDE              [5]           2 U           5 U
XYLENES (TOTAL)          [1000]           1 U         0.7 J

MW-153
 
Parameter            [Criteria]     5/6/2005
1,1,1-TRICHLOROETHANE      [30]        0.3 U
1,1,2-TRICHLOROETHANE       [3]        0.3 U
1,1-DICHLOROETHANE         [50]        0.3 U
1,1-DICHLOROETHENE          [2]        0.4 U
1,2-DICHLOROETHANE          [2]        0.3 U
ACETONE                   [700]        1.3 U
BROMODICHLOROMETHANE        [1]        0.3 U
CARBON DISULFIDE          [800]        0.3 U
CHLOROBENZENE              [50]        0.4 U
CHLOROFORM                  [6]        0.5 U
CHLOROMETHANE              [30]        0.3 U
CIS-1,2-DICHLOROETHENE     [70]          2.8
TETRACHLOROETHYLENE         [1]        0.4 U
TRANS-1,2-DICHLOROETHENE  [100]        0.4 U
TRICHLOROETHYLENE (TCE)     [1]           27
VINYL CHLORIDE              [5]        0.3 U
XYLENES (TOTAL)          [1000]        0.4 U
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1.  The criteria listed are the NJDEP Class IIA GWQS.
2.  The results and criteria are in micrograms per liter.
3.  Data included in the analytical text boxes begin with the July 1998 groundwater sampling event.  This event was the 
     first of eight quarterly groundwater sampling events. Text boxes include all groundwater sample events from July 
     1998 to April 2005.  If an event is not listed, the location was not sampled during that event. If a monitoring well is
     shown and it does not have a text box then that location was sampled prior to the July 1988 groundwater sampling
     event, sampled for parameters other than VOCs,
     or was never sampled.
4.  The compound list is Groundwater AOC-specific.  The compound list includes those compounds detected in at least 
      one groundwater monitoring well sample starting with the July 1998 groundwater sampling event for the associated 
      Groundwater AOC.
5.  -- Compound not analyzed for the listed event.
6. Volume of contaminated groundwater in AOC8C = 1,557,000 ft3
    Volume of contaminated groundwater in AOC8D = 159,500 ft3

AOC - Area of Concern
DOD - Department of Defense
GWQS - Groundwater Quality Standard
J/J- - Estimated Concentration
MDL Method Detection Limit
NJDEP - New Jersey Department of Environmental Protection
U - Not detected at MDL listed
VOC - Volatile Organic Compounds

                                   Analytical Text Box For Monitoring Well 
Not Sampled In 2005

                                   Analytical Text Box For Monitoring Well 
Sampled In 2005

TRICHLOROETHYLENE (TCE)

Compound concentration exceeding 
the NJDEP Class IIA GWQS for the 
last groundwater sample event the
location was sampled.

1.4
Concentration exceeds the 
NJDEP Class IIA GWQS.
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AOC8C AOC8D

!(
AOC 3 And AOC 8 Shallow Groundwater Screening
Sample Location - See Figure 11

!(
Other Shallow Groundwater Screening
Sample Location

#*

#*

Other Geoprobe Sample Location

AOC 3 And AOC 8 Geoprobe Sample Location
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AOC 3 or AOC 8 Monitoring Well Location, 
Sampled March/April 2005

AOC 3 or AOC 8 Monitoring Well Location,
Not sampled March/April 2005
AOC 3 or AOC 8 Shallow Groundwater 
Screening Sample Location(1a)(1b)

Other Shallow Groundwater
Screening Sample Location (2004)

Other Monitoring Well Location<

!

Former Groundwater AOC 3 or 
AOC 8 Boundary (as of 2001)

Soil Investigation Area Boundary

Other Former Groundwater AOC 
Boundary (as of 2001)

! ! ! ! Surface Water

Potential Source Area

426 Building Number

Area1 Soil Investigation Area

AOC3 Former Groundwater AOC 
(as of 2001)

<

Notes
1.  Basis for contour lines were TCE groundwater results from:
        a.  Historic shallow groundwater screening locations where TCE was not detected.       
        b.  October/ November 2004 shallow groundwater screening program.
        c.  March/April 2005 groundwater monitoring well sampling event.
     In addition, TCE contour lines were plotted factoring in TCE groundwater analytical 
     results from monitoring wells not sampled during the March/April 2005 sampling 
     event (based on the most recent sampling event for each location).  Monitoring well 
     TCE data prior to the March/April 2005 event are posted on Figure 5.
2.  NJDEP Class IIA GWQS for TCE is 1 microgram per liter; EPA’s Table 2C Groundwater 
     Screening Level is 5 micrograms per liter.
3.  All results are in micrograms per liter.

AOC - Area of Concern
DOD - Department of Defense
EPA - Environmental Protection Agency
GWQS - Groundwater Quality Standard
ND - Not Detected (TCE)
NJDEP - New Jersey Department of Environmental Protection
TCE - Trichloroethylene

AOC 3 or AOC 8 TCE Isoconcentration
Line(1)(2) (micrograms per liter)

DOD Source Removal Area#*
Geoprobe Groundwater Sample Location,
Sampled February 2005

!<
MW-115 SGWS259

(4.1)(1.4)

Location

TCE Result(3)
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MW-17 (Abandoned)

AOC9

MW-124
 
Parameter            [Criteria]     7/17/1998    10/13/1998    9/1/1999    1/10/2000    4/25/2000    8/8/2000    11/29/2000    3/20/2001
1,3,5-TRINITROBENZENE       [0]         0.2 U           6 U        13 U        1.2 U        1.2 U      0.65 U        0.26 U       0.26 U
1,3-DINITROBENZENE          [0]           7.3            --       7.4 J          8.1          6.7         8.8           7.6         6.97
2,4,6-TRINITROTOLUENE       [0]         0.2 U            --           8          7.5        5.9 J        8.98           7.7         5.16
2,4/2,6-DINITROTOLUENES    [10]            --            --          --           --         49.2        61.7            --           --
2,4-DINITROTOLUENE (VOC)   [10]            62            --        13 U         59.5           --          --            53           --
2,6-DINITROTOLUENE (VOC)   [10]             5           6 U        13 U        1.2 U           --          --        0.26 U           --
2-AMINO-4,6-DINITROTOLUENE  [0]            --            --      314 J+        251 J        183.1         248           261          225
2-NITROTOLUENE              [0]            --          13 U        26 U           --           --          --            --           --
3-NITROTOLUENE              [0]            --          13 U        26 U           --           --          --            --           --
4-AMINO-2,6-DINITROTOLUENE  [0]            --            --        64.3           76         58.8        79.2            85         60.9
4-NITROTOLUENE              [0]            --          13 U        26 U           --           --          --            --           --
AMINO-DNT'S                 [0]           340            --          --           --           --          --            --           --
HMX                         [0]         1.7 U          13 U        26 U        2.6 U        2.6 U       1.3 U       0.519 U      0.519 U
NITROBENZENE (VOC)          [6]         0.2 U           6 U        13 U        1.2 U        1.2 U      0.65 U        0.26 U           --
RDX                         [0]        0.78 U          13 U        26 U        2.6 U       2.6 UJ       1.3 U       0.519 U      0.519 U
TETRYL                      [0]        0.58 U          13 U        26 U        2.6 U        2.6 U       1.3 U       0.519 U      0.519 U

MW-123 (Abandoned)
 
Parameter            [Criteria]     7/17/1998    10/13/1998    9/1/1999    1/10/2000    4/25/2000    8/8/2000    11/29/2000    3/20/2001
1,3,5-TRINITROBENZENE       [0]        0.39 U        1.2 UJ       1.2 U        1.2 U        1.2 U      0.65 U        0.26 U       0.26 U
1,3-DINITROBENZENE          [0]        0.39 U         0.7 J         1 J          1 J        1.2 U        1.43          0.94        0.808
2,4,6-TRINITROTOLUENE       [0]        0.39 U         1.1 J         1.2        1.1 J       1.2 UJ        1.61          0.83       0.26 U
2,4/2,6-DINITROTOLUENES    [10]            --            --          --           --            8        10.7            --           --
2,4-DINITROTOLUENE (VOC)   [10]           1.2         3.8 J       1.2 U        1.2 U           --          --           8.1           --
2,6-DINITROTOLUENE (VOC)   [10]        0.41 U        1.2 UJ       135.3        1.2 U           --          --        0.26 U           --
2-AMINO-4,6-DINITROTOLUENE  [0]            --          47 J    125.7 J+       96.4 J         86.8         133            66         94.1
2-NITROTOLUENE              [0]            --        2.6 UJ       2.6 U           --           --          --            --           --
3-NITROTOLUENE              [0]            --        2.6 UJ       2.6 U           --           --          --            --           --
4-AMINO-2,6-DINITROTOLUENE  [0]            --          14 J        25.1         25.4         25.8        37.1          25.8         22.4
4-NITROTOLUENE              [0]            --        2.6 UJ       2.6 U           --           --          --            --           --
AMINO-DNT'S                 [0]            20            --          --           --           --          --            --           --
HMX                         [0]         3.4 U        2.6 UJ       2.6 U        2.6 U        2.6 U       1.3 U       0.519 U      0.519 U
NITROBENZENE (VOC)          [6]        0.41 U        1.2 UJ       1.2 U        1.2 U        1.2 U      0.65 U        0.26 U           --
RDX                         [0]         1.6 U        2.6 UJ       2.6 U        2.6 U       2.6 UJ       1.3 U       0.519 U      0.519 U
TETRYL                      [0]         1.2 U        2.6 UJ       2.6 U        2.6 U        2.6 U       1.3 U       0.519 U      0.519 U

MW-130
 
Parameter            [Criteria]     9/1/1999    1/10/2000    4/25/2000    8/8/2000    11/29/2000    3/20/2001
1,3,5-TRINITROBENZENE       [0]         26 U        1.2 U        1.2 U       0.817        0.26 U       0.26 U
1,3-DINITROBENZENE          [0]         26 U          2.4        1.2 U        3.59          2.85         1.14
2,4,6-TRINITROTOLUENE       [0]        567.9          352      450.3 J         772           470          507
2,4/2,6-DINITROTOLUENES    [10]           --           --        1.2 U        28.7            --           --
2,4-DINITROTOLUENE (VOC)   [10]         26 U        1.2 U           --          --            36           --
2,6-DINITROTOLUENE (VOC)   [10]        766.5        1.2 U           --          --        0.26 U           --
2-AMINO-4,6-DINITROTOLUENE  [0]          8 U        405 J        311.8         413           390          211
2-NITROTOLUENE              [0]         52 U           --           --          --            --           --
3-NITROTOLUENE              [0]         52 U           --           --          --            --           --
4-AMINO-2,6-DINITROTOLUENE  [0]        462.8        328 J        247.8         360           380          253
4-NITROTOLUENE              [0]         52 U           --           --          --            --           --
HMX                         [0]         52 U        2.6 U        2.6 U       1.3 U       0.519 U      0.519 U
NITROBENZENE (VOC)          [6]         26 U        1.2 U        1.2 U      0.65 U        0.26 U           --
RDX                         [0]         52 U        2.6 U       2.6 UJ       1.3 U       0.519 U      0.519 U
TETRYL                      [0]         52 U        2.6 U        2.6 U       1.3 U       0.519 U      0.519 U

MW-17 (Abandoned)
 
Parameter          [Criteria]     11/15/1994
1,3,5-TRINITROBENZENE     [0]          0.2 U
1,3-DINITROBENZENE        [0]          0.2 U
2,4,6-TRINITROTOLUENE     [0]          0.2 U
2,4-DINITROTOLUENE (VOC) [10]            3.8
2,6-DINITROTOLUENE (VOC) [10]           0.53
AMINO-DNT'S               [0]             22
HMX                       [0]          1.7 U
NITROBENZENE (VOC)        [6]          0.2 U
RDX                       [0]         0.87 U
TETRYL                    [0]          0.7 U

MW-42A
 
Parameter            [Criteria]     11/14/1994    7/17/1998    10/12/1998    9/1/1999    1/10/2000    4/25/2000    8/8/2000    11/29/2000    3/20/2001
1,3,5-TRINITROBENZENE       [0]          0.2 U        0.2 U         1.2 U       1.3 U        1.2 U        1.2 U      0.65 U        0.26 U       0.26 U
1,3-DINITROBENZENE          [0]          0.2 U        0.2 U        1.2 UJ       1.3 U        1.2 U        1.2 U      0.65 U        0.26 U       0.26 U
2,4,6-TRINITROTOLUENE       [0]          0.2 U        0.2 U        0.4 UJ       0.4 U        1.2 U       1.2 UJ      0.65 U        0.26 U       0.26 U
2,4/2,6-DINITROTOLUENES    [10]             --           --            --          --           --        1.2 U      0.65 U            --           --
2,4-DINITROTOLUENE (VOC)   [10]          0.2 U        0.2 U        1.2 UJ       1.3 U        1.2 U           --          --        0.26 U           --
2,6-DINITROTOLUENE (VOC)   [10]          0.2 U        0.2 U         1.2 U       1.3 U        1.2 U           --          --        0.26 U           --
2-AMINO-4,6-DINITROTOLUENE  [0]             --           --         1.9 J       1.4 J        1.3 J          1 J        1.19         0.743         0.43
2-NITROTOLUENE              [0]             --           --        2.6 UJ       2.6 U           --           --          --            --           --
3-NITROTOLUENE              [0]             --           --         2.6 U       2.6 U           --           --          --            --           --
4-AMINO-2,6-DINITROTOLUENE  [0]             --           --         0.7 J       0.4 U        1.2 U        1.2 U      0.65 U        0.26 U       0.26 U
4-NITROTOLUENE              [0]             --           --         2.6 U       2.6 U           --           --          --            --           --
AMINO-DNT'S                 [0]            5.7          1.2            --          --           --           --          --            --           --
HMX                         [0]          1.7 U        1.7 U        2.6 UJ       2.6 U        2.6 U        2.6 U       1.3 U       0.519 U      0.519 U
NITROBENZENE (VOC)          [6]          0.2 U        0.2 U        1.2 UJ       1.3 U        1.2 U        1.2 U      0.65 U        0.26 U           --
RDX                         [0]         0.87 U       0.78 U         2.6 U       2.6 U        2.6 U       2.6 UJ       1.3 U       0.519 U      0.519 U
TETRYL                      [0]          0.7 U       0.58 U        2.6 UJ       2.6 U       2.6 UJ        2.6 U       1.3 U       0.519 U      0.519 U

MW-76A
 
Parameter          [Criteria]     11/10/1994    12/13/1994
1,3,5-TRINITROBENZENE     [0]          0.2 U         0.2 U
1,3-DINITROBENZENE        [0]          0.2 U         0.2 U
2,4,6-TRINITROTOLUENE     [0]          0.2 U         0.2 U
2,4-DINITROTOLUENE (VOC) [10]          0.2 U         0.2 U
2,6-DINITROTOLUENE (VOC) [10]          0.2 U         0.2 U
AMINO-DNT'S               [0]         0.39 U        0.39 U
HMX                       [0]          1.7 U         1.7 U
NITROBENZENE (VOC)        [6]          0.2 U         0.2 U
RDX                       [0]         0.87 U        0.87 U
TETRYL                    [0]          0.7 U         0.7 U

MW-76B
 
Parameter            [Criteria]     11/11/1994    12/13/1994    7/17/1998    10/12/1998    9/1/1999    1/10/2000    4/25/2000    8/8/2000    11/29/2000    3/20/2001
1,3,5-TRINITROBENZENE       [0]          0.2 U        0.2 UJ        0.2 U         1.2 U       1.3 U        1.2 U        1.2 U      0.65 U        0.26 U       0.26 U
1,3-DINITROBENZENE          [0]          0.2 U        0.2 UJ        0.2 U        1.2 UJ       1.3 U        1.2 U        1.2 U      0.65 U        0.26 U       0.26 U
2,4,6-TRINITROTOLUENE       [0]          0.2 U        0.2 UJ        0.2 U        0.4 UJ       0.4 U        1.2 U       1.2 UJ      0.65 U        0.26 U       0.26 U
2,4/2,6-DINITROTOLUENES    [10]             --            --           --            --          --           --        1.2 U      0.65 U            --           --
2,4-DINITROTOLUENE (VOC)   [10]          0.2 U        0.2 UJ        0.2 U        1.2 UJ       1.3 U        1.2 U           --          --        0.26 U           --
2,6-DINITROTOLUENE (VOC)   [10]          0.2 U        0.2 UJ        0.2 U         1.2 U       1.3 U        1.2 U           --          --        0.26 U           --
2-AMINO-4,6-DINITROTOLUENE  [0]             --            --           --        0.4 UJ       0.4 U        1.2 U        1.2 U      0.65 U        0.26 U       0.26 U
2-NITROTOLUENE              [0]             --            --           --         2.6 U       2.6 U           --           --          --            --           --
3-NITROTOLUENE              [0]             --            --           --        2.6 UJ       2.6 U           --           --          --            --           --
4-AMINO-2,6-DINITROTOLUENE  [0]             --            --           --        0.4 UJ       0.4 U        1.2 U        1.2 U      0.65 U        0.26 U       0.26 U
4-NITROTOLUENE              [0]             --            --           --         2.6 U       2.6 U           --           --          --            --           --
AMINO-DNT'S                 [0]         0.39 U       0.39 UJ       0.39 U            --          --           --           --          --            --           --
HMX                         [0]          1.7 U        1.7 UJ        1.7 U        2.6 UJ       2.6 U        2.6 U        2.6 U       1.3 U       0.519 U      0.519 U
NITROBENZENE (VOC)          [6]          0.2 U        0.2 UJ        0.2 U        1.2 UJ       1.3 U        1.2 U        1.2 U      0.65 U        0.26 U           --
RDX                         [0]         0.87 U       0.87 UJ       0.78 U         2.6 U       2.6 U        2.6 U       2.6 UJ       1.3 U       0.519 U      0.519 U
TETRYL                      [0]          0.7 U        0.7 UJ       0.58 U        2.6 UJ       2.6 U        2.6 U        2.6 U       1.3 U       0.519 U      0.519 U
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1.  The criteria listed are the NJDEP Class IIA GWQS.
2.  The results and criteria are in micrograms per liter.
3.  Data included in the analytical text boxes begin with the July 1998 groundwater sampling event.  This 
     event was the first of eight quarterly groundwater sampling events.  Text boxes include all groundwater 
     sample events from July 1998 to April 2005.  If an event is not listed, the location was not sampled 
     during that event.  If a monitoring well is shown and it does not have a
     text box then that location was sampled prior to the July 1988 groundwater sampling event,
     sampled for parameters other than VOCs, or was never sampled.
4.  The compound list is Groundwater AOC-specific.  The compound list includes those compounds 
     detected in at least one groundwater monitoring well sample starting with the July 1998 groundwater 
     sampling event for the associated Groundwater AOC.

AOC - Area of Concern
DOD - Department of Defense
GWQS - Groundwater Quality Standard
J - Estimated Concentration
NJDEP - New Jersey Department of Environmental Protection
MDL - Method Detection Limit
U - Not detected at MDL listed
VOC - Volatile Organic Compounds

TRICHLOROETHYLENE (TCE)

Compound concentration exceeding 
the NJDEP Class IIA GWQS for the 
last groundwater sample event the
location was sampled.
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Concentration exceeds the 
NJDEP Class IIA GWQS.
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Area4 Soil Investigation Area

<

Notes

1.  All results are in micrograms per liter.
2. Volume of contaminated groundwater in AOC9 = 1,672,000 ft3
3. Total explosives are the sum of 2,4,6 Trinitrotoluene, 2,4/2,6 -Dinitrotoluene,
    2-Amino-2,6-Dinitrotoluene, and 4-Amino-2,6-Dinitrotoluene

AOC - Area of Concern
EPA - Environmental Protection Agency
DOD - Department of Defense
GWQS - Groundwater Quality Standard
ND - Not Detected (TCE)
NJDEP - New Jersey Department of Environmental Protection

AOC9 Total Explosives
Isoconcentration Line

AOC9 Groundwater AOC (as of 2005)

<
MW-130
(1500)

Location
Total Explosives Result
(micrograms per liter)
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MW-149
 
Parameter           [Criteria]     4/1/2005
1,1,1-TRICHLOROETHANE     [30]        0.3 U
2-BUTANONE               [300]        0.9 U
BROMODICHLOROMETHANE       [1]          0.8
CARBON DISULFIDE         [800]        0.2 U
CHLOROFORM                 [6]          8.3
CHLOROMETHANE             [30]        0.4 U
CIS-1,2-DICHLOROETHENE    [70]          6.3
TETRACHLOROETHYLENE        [1]        0.4 U
TRANS-1,2-DICHLOROETHENE [100]        0.3 U
TRICHLOROETHYLENE (TCE)    [1]           54

MW-129
 
Parameter           [Criteria]     10/20/1998    10/20/1998    8/27/1999    1/14/2000    1/14/2000    5/1/2000    5/1/2000    8/11/2000    8/11/2000    12/5/2000    12/5/2000    3/26/2001    3/26/2001    4/1/2005
1,1,1-TRICHLOROETHANE     [30]           10 U          10 U          5 U          1 U          1 U         1 U         1 U          1 U          1 U          1 U          1 U          1 U          1 U       0.3 U
2-BUTANONE               [300]           10 U          10 U          5 U          5 U          5 U         5 U         2 J          5 U          5 U          5 U          5 U          5 U          5 U       0.9 U
BROMODICHLOROMETHANE       [1]            2 U           2 U          1 U          1 U          1 U         1 U         1 U          1 U          1 U          1 U          1 U          1 U          1 U       0.3 U
CARBON DISULFIDE         [800]          6.4 J          10 U          5 U          1 U          1 U         1 U         1 U          1 U          1 U          1 U          1 U          1 U          1 U       0.2 U
CHLOROFORM                 [6]            1 J         1.1 J        1.2 J          1 U          1 U         1 U         1 U         1.01       0.99 J       0.98 J          1.1         1.11         1.04         4.6
CHLOROMETHANE             [30]           10 U          10 U          2 U          1 U          1 U         1 U         1 U          1 U          1 U       3.29 U       3.82 U          1 U          1 U       0.4 U
CIS-1,2-DICHLOROETHENE    [70]             61            68           26         33.8         33.6          23        25.3         25.4         24.3         18.2         22.2           16         15.8           6
TETRACHLOROETHYLENE        [1]            2 U           2 U          1 U          1 U          1 U         1 U         1 U          1 U          1 U          1 U          1 U          1 U          1 U       0.4 U
TRANS-1,2-DICHLOROETHENE [100]           10 U          10 U          5 U        0.2 J        0.2 J         1 U         1 U          1 U          1 U          1 U          1 U          1 U          1 U       0.3 U
TRICHLOROETHYLENE (TCE)    [1]            160           170           39         43.9         42.2        32.2        37.1           32         30.7         21.3         26.2         26.5         26.4          13

MW-131
 
Parameter           [Criteria]     8/31/1999    1/14/2000    5/1/2000    8/11/2000    12/5/2000    3/23/2001    4/1/2005
1,1,1-TRICHLOROETHANE     [30]          10 U        0.6 J         1 U          1 U          1 U          1 U       0.6 U
2-BUTANONE               [300]          10 U          5 U         5 U          5 U          5 U          5 U       1.8 U
BROMODICHLOROMETHANE       [1]           2 U          1 U         1 U          1 U          1 U          1 U       0.6 U
CARBON DISULFIDE         [800]          10 U          1 U       1.9 U          1 U          1 U          1 U       0.5 U
CHLOROFORM                 [6]          10 U          1 U         1 U         1.05       0.73 J       0.89 J         3.5
CHLOROMETHANE             [30]           4 U          1 U         1 U          1 U       2.03 U          1 U       0.8 U
CIS-1,2-DICHLOROETHENE    [70]            54         53.4       30 J-         55 J         98.8       78.2 J          82
TETRACHLOROETHYLENE        [1]           2 U        0.2 J         1 U          1 U          1 U          1 U       0.7 U
TRANS-1,2-DICHLOROETHENE [100]          10 U          1 U         1 U       0.51 J          1 U          1 U         6.7
TRICHLOROETHYLENE (TCE)    [1]          1500         1200     520.4 J          692          838        397 J         210

MW-132
 
Parameter           [Criteria]     9/21/1999    1/14/2000    5/1/2000    8/11/2000    12/5/2000    3/26/2001    4/1/2005
1,1,1-TRICHLOROETHANE     [30]           5 U          1 U         1 U          1 U          1 U          1 U       0.3 U
2-BUTANONE               [300]           5 U          5 U         3 J          5 U          5 U          5 U       0.9 U
BROMODICHLOROMETHANE       [1]           1 U          1 U         1 U          1 U          1 U          1 U       0.3 U
CARBON DISULFIDE         [800]           5 U          1 U       1.6 U          1 U          1 U          1 U       0.2 U
CHLOROFORM                 [6]           5 U          1 U         1 U          1 U          1 U          1 U       0.3 U
CHLOROMETHANE             [30]           2 U          1 U       0.9 J          1 U         17 U         1.44       0.4 U
CIS-1,2-DICHLOROETHENE    [70]           5 U          1 U         1 U          1 U          1 U          1 U       0.4 U
TETRACHLOROETHYLENE        [1]           1 U          1 U         1 U          1 U          1 U          1 U       0.4 U
TRANS-1,2-DICHLOROETHENE [100]           5 U          1 U         1 U          1 U          1 U          1 U       0.3 U
TRICHLOROETHYLENE (TCE)    [1]           1 U          1 U         1 U          1 U         1.19          1 U       0.4 U

MW-150
 
Parameter           [Criteria]     4/1/2005
1,1,1-TRICHLOROETHANE     [30]        0.3 U
2-BUTANONE               [300]        0.9 U
BROMODICHLOROMETHANE       [1]        0.3 U
CARBON DISULFIDE         [800]        0.2 U
CHLOROFORM                 [6]        0.3 U
CHLOROMETHANE             [30]        0.4 U
CIS-1,2-DICHLOROETHENE    [70]        0.4 U
TETRACHLOROETHYLENE        [1]        0.4 U
TRANS-1,2-DICHLOROETHENE [100]        0.3 U
TRICHLOROETHYLENE (TCE)    [1]        0.4 U
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1.  The criteria listed are the NJDEP Class IIA GWQS.
2.  The results and criteria are in micrograms per liter.
3.  Data included in the analytical text boxes begin with the July 1998 groundwater sampling event.  This 
     event was the first of eight quarterly groundwater sampling events.  Text boxes include all groundwater 
     sample events from July 1998 to April 2005.  If an event is not listed, the location was not sampled 
     during that event.  If a monitoring well is shown and it does not have a
     text box then that location was sampled prior to the July 1988 groundwater sampling event,
     sampled for parameters other than VOCs, or was never sampled.
4.  The compound list is Groundwater AOC-specific.  The compound list includes those compounds 
     detected in at least one groundwater monitoring well sample starting with the July 1998 groundwater 
     sampling event for the associated Groundwater AOC.
5. Volume of contaminated groundwater in AOC10 = 2,379,000 ft3

AOC - Area of Concern
DOD - Department of Defense
GWQS - Groundwater Quality Standard
J - Estimated Concentration
NJDEP - New Jersey Department of Environmental Protection
MDL - Method Detection Limit
U - Not detected at MDL listed
VOC - Volatile Organic Compounds

TRICHLOROETHYLENE (TCE)

Compound concentration exceeding 
the NJDEP Class IIA GWQS for the 
last groundwater sample event the
location was sampled.

13
Concentration exceeds the 
NJDEP Class IIA GWQS.
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AOC 10 Shallow Groundwater Screening
Sample Location - See Figure 15

Other Shallow Groundwater Screening
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                                   VOC Analytical Results For Monitoring Well 
Sampled In 2005
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Sampled March/April 2005
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Not Sampled March/April 2005(1d)

AOC 10 Shallow Groundwater 
Screening Sample Location(1a)(1b)
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Boundary (as of 2001)
Soil Investigation Area 
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! ! ! ! Surface Water
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Notes
1.  Basis for contour lines were TCE groundwater results from:
        a.  Historic shallow groundwater screening locations where TCE was not detected.
        b.  October/ November 2004 shallow groundwater screening program.
        c.  March/April 2005 groundwater monitoring well sampling event.
        d.  October 1993 groundwater monitoring well sampling event.
     In addition, TCE contour lines were plotted factoring in TCE groundwater analytical 
     results from monitoring wells not sampled during the March/April 2005 sampling 
     event (based on the most recent sampling event for each location).  Monitoring well 
     TCE data prior to the March/April 2005 event are posted on Figure 9.
2.  NJDEP Class IIA GWQS for TCE is 1 microgram per liter; EPA’s Table 2C Groundwater 
     Screening Level is 5 micrograms per liter.
3.  All results are in micrograms per liter.

AOC - Area of Concern
DOD - Department of Defense
EPA - Environmental Protection Agency
GWQS - Groundwater Quality Standard
ND - Not Detected (TCE)
NJDEP - New Jersey Department of Environmental Protection
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Weston Solutions, Inc.
205 Campus Drive

Edison, NJ 08837-3939

Attention: Mr. Ralph Costa

10/26/2006

Lab No. Client ID Analysis Required

Laboratory Results
Job No. X772 - Raritan Arsenal

Dear Mr. Costa:

Enclosed are the results you requested for the following sample(s) received at our laboratory on
October 2, 2006.

STL Edison
777 New Durham Road
Edison, NJ 08817

Tel  732 549 3900   Fax  732 549 3679
www.stl-inc.com   

774588 GW8-MW-59 TCL VOA+10

774589 GW8-MW-59-Z TCL VOA+10

774590 TB TCL VOA+10

If you have any questions please contact your Project Manager, David Lissy, at (732) 
549-3900.

Very Truly Yours,

Michael Urban
Laboratory Manager

Leaders in Environmental Testing Severn Trent Laboratories, Inc
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General Information                                                                                 
Chain of Custody                                                                                    

X772 STL Edison 8



X772 STL Edison 9



Laboratory Chronicles                                                                               
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Job No: X772 Site: Raritan Arsenal    

Client: Weston Solutions, Inc.                                      

777 New Durham Road, Edison, New Jersey
08817

INTERNAL CUSTODY RECORD
AND

LABORATORY CHRONICLE
STL Edison

VOAMS

WATER - 624

Lab
Sample ID

Date
Sampled

Date
Received

Preparation
Date

Technician's
Name

Analysis
Date

Analyst's
Name

QA
Batch

774588  10/2/2006 10/2/2006 10/6/2006 Boykin, Kenneth 3601

774589  10/2/2006 10/2/2006 10/7/2006 Boykin, Kenneth 3601

774590  9/29/2006 10/2/2006 10/7/2006 Boykin, Kenneth 3601
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Methodology Review                                                                                  
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Analytical Methodology Summary 
 
 
Volatile Organics: 
 
  Unless otherwise specified, water samples are analyzed for volatile 
organics by purge and trap GC/MS as specified in EPA Method 624.  Drinking 
water samples are analyzed by EPA Method 524.2 Rev 4.1.  Solid samples are 
analyzed for volatile organics as specified in the EPA publication “Test 
Methods for Evaluating Solid Waste” (SW-846, 3rd Edition) Method 8260B.  
 
Acid and Base/Neutral Extractable Organics: 
 
  Unless otherwise specified, water samples are analyzed for acid and/or 
base/neutral extractable organics by GC/MS in accordance with EPA Method 625.  
Solids are analyzed for acid and/or base/neutral extractable organics as 
specified in the EPA publication “Test Methods for Evaluating Solid Waste” 
(SW-846, 3rd Edition) Method 8270C. 
 
GC/MS Nontarget Compound Analysis: 
 
 Analysis for nontarget compounds is conducted, upon request, in 
conjunction with GC/MS analyses by EPA Methods 624, 625, 8260B and 8270C.  
Nontarget compound analysis is conducted using a forward library search of the 
EPA/NIH/NBS mass spectral library of compounds at the greatest apparent 
concentration (10% or greater of the nearest internal standard) in each 
organic fraction (15 for volatile, 15 for base/neutrals and 10 for acid 
extractables). 
 
Organochlorine Pesticides and PCBs: 
 
  Unless otherwise specified, water samples are analyzed for 
organochlorine pesticides and PCBs by dual column gas chromatography with 
electron capture detectors as specified in EPA Method 608.  Solid samples are 
analyzed as specified in the EPA publication “Test Methods for Evaluating 
Solid Waste” (SW-846, 3rd Edition) Method 8081A for organochlorine pesticides 
and Method 8082 for PCBs. 
 
Total Petroleum Hydrocarbons: 
 
 Water samples are analyzed for petroleum hydrocarbons by I.R. using EPA 
Method 418.1.  Solid samples are prepared for analysis by soxhlet extraction  
consistent with the March 1990 N.J. DEP “Remedial Investigation Guide” 
Appendix A, page 52, and analyzed by U.S. EPA Method 418.1 
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Metals Analysis: 
 
 Metals analyses are performed by any of four techniques specified by a 
Method Code provided on each data report page, as follows: 
 
   P - Inductively Coupled Plasma Atomic Emission  
       Spectroscopy (ICP) 
 
   A - Flame Atomic Absorption 
 
   F - Furnace Atomic Absorption 
 
          CV - Manual Cold Vapor (Mercury)  
 
Water samples are digested and analyzed using EPA methods provided in “Methods 
for Chemical Analysis of Water and Wastewater” (EPA 600/4-79-020).  Solid 
samples are analyzed as specified in the EPA publication “Test Methods for 
Evaluating Solid Waste” (SW-846, 3rd Edition); samples are digested according 
to Method 3050B “Acid Digestion of Soil, Sediments and Sludges.” 
 
 Specific method references for ICP analyses are water Method - 
200.7/SW846 6010B and for solid matrix - 6010B.  Mercury analyses are 
conducted by the manual cold vapor technique specified by water Method 
245.1/7470A and solid Method 7471A.  Other specific Atomic Absorption method 
references are as follows: 
 
 Water Test Method Solid Test Method  
Element Furnace  Furnace 
 
Antimony 200.9  7041 
Arsenic 200.9  7060A 
Cadmium 200.9  7131A 
Lead 200.9  7421 
Selenium 200.9  7740 
Thallium 200.9  7841 
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Cyanide: 
 
 Water samples are analyzed for cyanide using EPA Method 335.3.  Cyanide 
is determined in solid samples as specified in the EPA Contract Laboratory 
Program IFB dated July 1988, revised February 1989. 
 
 
 
Phenols: 
 
 Water samples are analyzed for total phenols using EPA Method 420.2.  
Total phenols are determined in water and solid samples by preparing the 
sample as outlined in the EPA Contract Laboratory Program IFB for cyanide, 
followed by a phenols determination using EPA Method 420.1. 
 
 
Hexavalent Chromium: 
 
 Water samples are analyzed using EPA Method  7196A, EPA Method 7199 or 
(upon request) USGS –1230-35.  Soil samples are subjected to alkaline 
digestion via EPA Method 3060A prior to analysis by EPA Method 7196A or EPA 
Method 7199. 
 
Cleanup of Semivolatile Extracts: 
 
 Upon request Method 3611B Alumina Column Cleanup and/or Method 3650B 
Acid-Base Partition Cleanup are performed to improve detection limits by the 
removal of saturated hydrocarbon interferences. 
 
Hazardous Waste Characteristics: 
 
 Samples for hazardous waste characteristics are analyzed as specified in 
the U.S. EPA publication “Test Methods for Evaluating Solid Waste” (SW-846, 
3rd Edition).  Specific method references are as follows: 
 
  Ignitability - Method 1020A 
 
  Corrosivity  - Water pH Method 9040B 
         Soil pH Method 9045C 
 
  Reactivity   - Chapter 7, Section 7.3.3 and 7.3.4  
       respectively for hydrogen cyanide and  
       hydrogen sulfide release 
 
  Toxicity  - TCLP Method 1311 
 
Miscellaneous Parameters: 
 
 Additional analyses performed on both aqueous and solid samples are in 
accordance with methods published in the following references: 
 
  - Test Methods for Evaluating Solid Wastes, SW-846 3rd Edition, 
     November 1986. 
 
  - Standard Methods for the Examination of Water and Wastewater,  
    18th Edition. 
   
  - Methods for Chemical Analysis of Water and Wastes,  
    EPA-600/4-79-020, 1979. 
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Data Reporting Qualifiers                                                                           
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DATA REPORTING QUALIFIERS

ND - The compound was not detected at the indicated
concentration.

J - Mass spectral data indicates the presence of a compound
that meets the identification criteria. The result is
less than the specified detection limit but greater
than zero. The concentration given is an approximate
value.

B - The analyte was found in the laboratory blank as well
as the sample. This indicates possible laboratory
contamination of the environmental sample.

P - For dual column analysis, the percent difference
between the quantitated concentrations on the two
columns is greater than 40%.

* - For dual column analysis, the lowest quantitated
concentration is being reported due to coeluting
interference.
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Non-Conformance Summary                                                                             
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Nonconformance Summary
STL Edison Job Number:

Client:

Date:

Weston Solutions, Inc.

X772

10/16/2006

Sample Receipt:

Sample delivery conforms with requirements.

Volatile Organic Analysis (GC/MS):

All data conforms with method requirements.

I certify that the test results contained in this data package meet all requirements of NELAC both 
technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this package has been authorized by the Laboratory Manager or his designee, as verified by 
the following signature.

Michael J.Urban

Laboratory Manager

1
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GC/MS Forms and Data (Volatiles)                                                                    
Results Summary and Chromatograms                                                                   
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Tuning Results Summary 
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Method Blank Results Summary 
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Calibration Summary 
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Surrogate Compound Recovery Summary 
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Spike Recovery Summary 
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Internal Standard Area and RT Summary 
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TREND CHART-SELECTED VOCS

DRAFT SUPPLEMENTAL GROUNDWATER DATA REPORT
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TREND CHART-SELECTED VOCS

DRAFT SUPPLEMENTAL GROUNDWATER DATA REPORT
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TREND CHART-SELECTED VOCS
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APPENDIX Q
TREND CHART-SELECTED VOCS

DRAFT SUPPLEMENTAL GROUNDWATER DATA REPORT
FORMER RARITAN ARSENAL, EDISON, NEW JERSEY

VOC Trends - AOC 10, MW-129
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APPENDIX C 



AOC 4  Duration Estimates of CEA Distance Estimates of CEA
Well Cmax Co dt t 1/2 High t1/2 Low t1/2 k (cal) k (high) k (low) Co C w/ calculated t1/2 w/ high t1/2 w/ low t1/2 K i ne Vs Koc foc Kd pb Rd Vpt w/ calculated t1/2 w/ high t1/2 w/ low t1/2

COMPOUND ID. # (ppb) (ppb) (Days) Days (Days) (Days) (ft/day) (ft/day) (ft/day) (ppb) (ppb) (yrs) (yrs) (yrs) (ft/day) (ft/ft) unitless (ft/day) (ml/g) unitless unitless (g/ml) unitless (ft/day) (feet) (feet) (feet)

TCE MW-46A 18 12.6 569 1105.5 1653 321 0.0006 0.00042 0.0022 12.6 1 11.06 16.54 3.21 25.01 0.0108 0.30 0.900 126 0.005 0.63 1.6 4.36 0.2065 834.69 1248.03 242.36
MW-122 80 1.44 883 152.32 1653 321 0.0045 0.00042 0.0022 1.44 1 0.22 2.38 0.46 25.01 0.0108 0.30 0.900 126 0.005 0.63 1.6 4.36 0.2065 16.55 179.61 34.88
MW-120 5.3 3.42 573 906.46 1653 321 0.0008 0.00042 0.0022 3.42 1 4.40 8.03 1.56 25.01 0.0108 0.30 0.900 126 0.005 0.63 1.6 4.36 0.2065 332.14 605.69 117.62
MW-EPA-2A (1) 16 0.01 979 91.958 1653 321 0.0075 0.00042 0.0022 0.01 1 N/A N/A N/A 25.01 0.0108 0.30 0.900 126 0.005 0.63 1.6 4.36 0.2065 N/A N/A N/A

cis-1,2-DCE MW-EPA-2A 160 20.7 979 331.75 2875 56 0.00209 0.00024 0.0124 20.7 10 0.95 8.26 0.16 25.01 0.0108 0.30 0.900 54 0.005 0.27 1.6 2.44 0.3690 128.52 1113.76 21.69
MW-46A 200 94.8 435 403.8 2875 56 0.00172 0.00024 0.0124 94.8 10 3.59 25.54 0.50 25.01 0.0108 0.30 0.900 54 0.005 0.27 1.6 2.44 0.3690 483.60 3443.15 67.07
MW-122 210 11.7 883 211.92 2875 56 0.00327 0.00024 0.0124 11.7 10 0.13 1.78 0.03 25.01 0.0108 0.30 0.900 54 0.005 0.27 1.6 2.44 0.3690 17.72 240.35 4.68
MW-120 41.7 32 435 1138.6 2875 56 0.00061 0.00024 0.0124 32 10 5.23 13.21 0.26 25.01 0.0108 0.30 0.900 54 0.005 0.27 1.6 2.44 0.3690 705.16 1780.60 34.68

Benzene MW-122 55 19.4 980 651.73 720 10 0.00106 0.00096 0.0693 19.4 1 7.63 8.43 0.12 25.01 0.0108 0.30 0.900 83 0.005 0.415 1.6 3.21 0.2802 781.37 863.23 11.99
MW-120 4.5 2.95 435 713.89 720 10 0.00097 0.00096 0.0693 2.95 1 3.05 3.08 0.04 25.01 0.0108 0.30 0.900 83 0.005 0.415 1.6 3.21 0.2802 312.25 314.93 4.37
MW-46A 3 2.08 435 823.1 720 10 0.00084 0.00096 0.0693 2.08 1 2.38 2.08 0.03 25.01 0.0108 0.30 0.900 83 0.005 0.415 1.6 3.21 0.2802 243.73 213.20 2.96
MW-EPA-2A (1) 1.14 0.01 224 32.776 720 10 0.02114 0.00096 0.0693 0.01 1 N/A N/A N/A 25.01 0.0108 0.30 0.900 83 0.005 0.415 1.6 3.21 0.2802 N/A N/A N/A

Vinyl Chloride MW-EPA-2A 63.2 18.8 224 128.03 2875 56 0.00541 0.00024 0.0124 18.8 5 0.67 15.04 0.29 25.01 0.0108 0.30 0.900 57 0.005 0.285 1.6 2.52 0.3573 87.42 1963.11 38.24
MW-46A 54 31.5 435 559.29 2875 56 0.00124 0.00024 0.0124 31.5 5 4.07 20.90 0.41 25.01 0.0108 0.30 0.900 57 0.005 0.285 1.6 2.52 0.3573 530.72 2728.15 53.14
MW-122 220 58.5 435 227.58 2875 56 0.00305 0.00024 0.0124 58.5 5 2.21 27.93 0.54 25.01 0.0108 0.30 0.900 57 0.005 0.285 1.6 2.52 0.3573 288.59 3645.72 71.01
MW-120 50 34 887 1593.9 2875 56 0.00043 0.00024 0.0124 34 5 12.07 21.77 0.42 25.01 0.0108 0.30 0.900 57 0.005 0.285 1.6 2.52 0.3573 1575.20 2841.35 55.34

Notes: C - the GWQS for contaminant of interest. i - Hydraulic gradient (Averaged). ne - Effective porosity (Estimated).
Cmax - Maximum concentration measured. k - Decay constant pb - Bulk density of formation (Estimated as 1.6g/ml).
Co - Concentration measured from most recent sampling results. K - Hydraulic conductivity (Based on WESTON/OBG Data). Rd - Retardation factor.
dt - time (days) between sample results. Kd - Distribution coefficient. t1/2 - Half-life value (calculated).
foc - Fraction of organic carbon. Koc - Soil sorption coefficient (Compound specific). Vpt - Pollutant transport rate.
High t1/2 - Half-life from reference (P. H. Howard et al.) Low t1/2 - Half-life from reference (P. H. Howard et al.) Vs - Seepage velocity.

(1) The calculations for duration and distance estimates of CEA are not applicable (N/A) because the present C0 is less than the NJDEP GWQS.
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AOC 6  Duration Estimates of CEA Distance Estimates of CEA
Well Cmax Co dt t 1/2 High t1/2 Low t1/2 k (cal) k (high) k (low) Co C w/ calculated t1/2 w/ high t1/2 w/ low t1/2 K* i ne Vs Koc foc Kd pb Rd Vpt w/ calculated t1/2 w/ high t1/2 w/ low t1/2

COMPOUND ID. # (ppb) (ppb) (Days) Days (Days) (Days) (ft/day) (ft/day) (ft/day) (ppb) (ppb) (yrs) (yrs) (yrs) (ft/day) (ft/ft) unitless (ft/day) (ml/g) unitless unitless (g/ml) unitless (ft/day) (feet) (feet) (feet)

TCE MW-47A 99 32.3 578 357.6207 1642.5 325.5 0.0019 0.00042 0.002129 32.3 1 4.91 22.55 4.47 5.67 0.0028 0.30 0.053 126 0.005 0.63 1.6 4.36 0.0121 21.77 99.97 19.81
MW-48B 37 34.8 110 1243.5456 1642.5 325.5 0.0006 0.00042 0.002129 34.8 1 17.44 23.03 4.56 5.67 0.0028 0.30 0.053 126 0.005 0.63 1.6 4.36 0.0121 77.31 102.11 20.24

PCE MW-48B 2.7 1.9 578 1139.8873 730 365 0.00061 0.00095 0.0018986 1.9 1 2.89 1.85 0.93 5.67 0.0028 0.30 0.053 364 0.005 1.82 1.6 10.71 0.0049 5.22 3.34 1.67

Benzene MW-47A 7.3 1.58 230 104.14587 730 10 0.00665 0.00095 0.0693 1.58 1 0.19 1.32 0.02 5.67 0.0028 0.30 0.053 83 0.005 0.415 1.6 3.21 0.0165 1.13 7.94 0.11

cis-1,2-DCE MW-47A 170 37.2 578 263.61087 2889.5 60.8 0.00263 0.00024 0.011398 37.2 10 1.37 14.99 0.32 5.67 0.0028 0.30 0.053 54 0.005 0.27 1.6 2.44 0.0217 10.84 118.80 2.50
MW-48B (1) 36.6 36.6 0 0 2889.5 60.8 0 0.00024 0.011398 36.6 10 0.00 14.81 0.31 5.67 0.0028 0.30 0.053 54 0.005 0.27 1.6 2.44 0.0217 0.00 117.33 2.47

Notes: C - the GWQS for contaminant of interest. i - Hydraulic gradient (Averaged). ne - Effective porosity (Estimated).
Cmax - Maximum concentration measured. k - Decay constant pb - Bulk density of formation (Estimated as 1.6g/ml).
Co - Concentration measured from most recent sampling results. K - Hydraulic conductivity (Based on WESTON/OBG Data). Rd - Retardation factor.
dt - time (days) between sample results. Kd - Distribution coefficient. t1/2 - Half-life value (calculated).
foc - Fraction of organic carbon. Koc - Soil sorption coefficient (Compound specific). Vpt - Pollutant transport rate.
High t1/2 - Half-life from reference (P. H. Howard et al.) Low t1/2 - Half-life from reference (P. H. Howard et al.) Vs - Seepage velocity.

(1) Maximum contaminant concentration (#DIV/0!) and the most recent contaminant concentrations are equal.  No attenuation present.
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AOC 8  Duration Estimates of CEA Distance Estimates of CEA
Well Cmax Co dt t 1/2 High t1/2 Low t1/2 k (cal) k (high) k (low) Co C w/ calculated t1/2 w/ high t1/2 w/ low t1/2 K I ne Vs Koc foc Kd pb Rd Vpt w/ calculated t1/2 w/ high t1/2 w/ low t1/2

COMPOUND ID. # (ppb) (ppb) (Days) Days (Days) (Days) (ft/day) (ft/day) (ft/day) (ppb) (ppb) (yrs) (yrs) (yrs) (ft/day) (ft/ft) unitless (ft/day) (ml/g) unitless unitless (g/ml) unitless (ft/day) (feet) (feet) (feet)

TCE MW-105A 6.8 4.08 329 446.33 1642.5 325.5 0.0016 0.00042 0.00213 4.08 1 2.48 9.12 1.81 12.97 0.0116 0.30 0.502 126 0.005 0.63 1.6 4.36 0.1150 104.17 383.33 75.97
MW-121 65.2 60 109 908.83 1642.5 325.5 0.0008 0.00042 0.00213 60 1 14.70 26.56 5.26 12.97 0.0116 0.30 0.502 126 0.005 0.63 1.6 4.36 0.1150 617.62 1116.21 221.20
MW-125 34 25 890 2005.9 1642.5 325.5 0.0003 0.00042 0.00213 25 1 25.50 20.88 4.14 12.97 0.0116 0.30 0.502 126 0.005 0.63 1.6 4.36 0.1150 1071.67 877.54 173.91
MW-106A 7.4 2.79 571 405.67 1653 321 0.0017 0.00042 0.00216 2.79 1 1.64 6.70 1.30 12.97 0.0116 0.30 0.502 126 0.005 0.63 1.6 4.36 0.1150 69.09 281.51 54.67
MW-8 140 103 983 2219.6 1653 321 0.0003 0.00042 0.00216 103 1 40.64 30.26 5.88 12.97 0.0116 0.30 0.502 126 0.005 0.63 1.6 4.36 0.1150 1707.47 1271.61 246.94
MW-108A (2) 3.1 0.01 329 39.744 1653 321 0.0174 0.00042 0.00216 0.01 1 N/A N/A N/A 12.97 0.0116 0.30 0.502 126 0.005 0.63 1.6 4.36 0.1150 N/A N/A N/A
MW-87A (2) 8.5 0.01 890 91.438 1653 321 0.0076 0.00042 0.00216 0.01 1 N/A N/A N/A 12.97 0.0116 0.30 0.502 126 0.005 0.63 1.6 4.36 0.1150 N/A N/A N/A

PCE MW-87A 1.6 1.05 890 1464.3 730 365 0.000473 0.00095 0.0019 1.05 1 0.28 0.14 0.07 12.97 0.0116 0.30 0.502 364 0.005 1.82 1.6 10.71 0.0468 4.83 2.41 1.20
MW-121 (1) 1.66 1.66 0.01 #DIV/0! 730 365 #DIV/0! 0.00095 0.0019 1.66 1 #DIV/0! 1.46 0.73 12.97 0.0116 0.30 0.502 364 0.005 1.82 1.6 10.71 0.0468 #DIV/0! 25.01 12.50

Notes: C - the GWQS for contaminant of interest. i - Hydraulic gradient (Averaged). ne - Effective porosity (Estimated).
Cmax - Maximum concentration measured. k - Decay constant pb - Bulk density of formation (Estimated as 1.6g/ml).
Co - Concentration measured from most recent sampling results. K - Hydraulic conductivity (Based on WESTON/OBG Data). Rd - Retardation factor.
dt - time (days) between sample results. Kd - Distribution coefficient. t1/2 - Half-life value (calculated).
foc - Fraction of organic carbon. Koc - Soil sorption coefficient (Compound specific). Vpt - Pollutant transport rate.
High t1/2 - Half-life from reference (P. H. Howard et al.) Low t1/2 - Half-life from reference (P. H. Howard et al.) Vs - Seepage velocity.

(1) Maximum contaminant concentration (#DIV/0!) and the most recent contaminant concentrations are equal.  No attenuation present.
(2) The calculations for duration and distance estimates of CEA are not applicable (N/A) because the present C0 is less than the NJDEP GWQS.
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AOC 9  Duration Estimates of CEA Distance Estimates of CEA
Well Cmax Co dt t 1/2 High t1/2 Low t1/2 k (cal) k (high) k (low) Co C w/ calculated t1/2 w/ high t1/2 w/ low t1/2 K i ne Vs Koc foc Kd pb Rd Vpt w/ calculated t1/2 w/ high t1/2 w/ low t1/2

COMPOUND ID. # (ppb) (ppb) (Days) Days (Days) (Days) (ft/day) (ft/day) (ft/day) (ppb) (ppb) (yrs) (yrs) (yrs) (ft/day) (ft/ft) unitless (ft/day) (ml/g) unitless unitless (g/ml) unitless (ft/day) (feet) (feet) (feet)

2,4-2,6-Dinitrotolune MW-124 67 48.3 993 2102.8 360 2 0.0003 0.00193 0.3465 48.3 10 13.08 2.24 0.01 17 0.0059 0.30 0.334 120 0.005 0.6 1.6 4.2 0.0796 380.39 65.12 0.36
MW-130 766.5 20.9 566 108.89 360 2 0.0064 0.00193 0.3465 20.9 10 0.32 1.05 0.01 17 0.0059 0.30 0.334 120 0.005 0.6 1.6 4.2 0.0796 9.22 30.48 0.17

2-Amino-4,6-DNT MW-42A 1.9 0.43 890 415.1 360 2 0.0017 0.00193 0.3465 0.43 0.4 0.12 0.10 0.00 17 0.0059 0.30 0.334 120 0.005 0.6 1.6 4.2 0.0796 3.45 2.99 0.02
MW-123 133 94.1 224 448.66 360 2 0.0015 0.00193 0.3465 94.1 0.4 9.68 7.77 0.04 17 0.0059 0.30 0.334 120 0.005 0.6 1.6 4.2 0.0796 281.42 225.81 1.25
MW-124 314 209 566 963.59 360 2 0.0007 0.00193 0.3465 209 0.4 23.82 8.90 0.05 17 0.0059 0.30 0.334 120 0.005 0.6 1.6 4.2 0.0796 692.74 258.81 1.44
MW-130 413 211 224 231.14 360 2 0.0030 0.00193 0.3465 211 0.4 5.72 8.91 0.05 17 0.0059 0.30 0.334 120 0.005 0.6 1.6 4.2 0.0796 166.42 259.20 1.44

4-Amino-2,6-DNT MW-123 37.1 22.4 224 307.66 360 2 0.0023 0.00193 0.3465 22.4 0.4 4.89 5.72 0.03 17 0.0059 0.30 0.334 120 0.005 0.6 1.6 4.2 0.0796 142.26 166.46 0.92
MW-124 87 55.9 111 173.9 360 2 0.0040 0.00193 0.3465 55.9 0.4 3.39 7.02 0.04 17 0.0059 0.30 0.334 120 0.005 0.6 1.6 4.2 0.0796 98.68 204.27 1.13
MW-130 462.8 253 566 649.5 360 2 0.0011 0.00193 0.3465 253 0.4 16.55 9.17 0.05 17 0.0059 0.30 0.334 120 0.005 0.6 1.6 4.2 0.0796 481.19 266.71 1.48

2,4,6-TNT MW-124 8.98 4.27 224 208.82 360 28 0.0033 0.00193 0.0248 4.27 0.4 1.95 3.37 0.26 17 0.0059 0.30 0.334 120 0.005 0.6 1.6 4.2 0.0796 56.80 97.92 7.62
MW-130 772 507 224 369.18 360 28 0.0019 0.00193 0.0248 507 0.4 10.42 10.16 0.79 17 0.0059 0.30 0.334 120 0.005 0.6 1.6 4.2 0.0796 302.99 295.45 22.98

Notes: C - the GWQS for contaminant of interest. i - Hydraulic gradient (Averaged). ne - Effective porosity (Estimated).
Cmax - Maximum concentration measured. k - Decay constant pb - Bulk density of formation (Estimated as 1.6g/ml).
Co - Concentration measured from most recent sampling results. K - Hydraulic conductivity (Based on OBG Data). Rd - Retardation factor.
dt - time (days) between sample results. Kd - Distribution coefficient. t1/2 - Half-life value (calculated).
foc - Fraction of organic carbon. Koc - Soil sorption coefficient (Compound specific). Vpt - Pollutant transport rate.
High t1/2 - Half-life from reference (P. H. Howard et al.) Low t1/2 - Half-life from reference (P. H. Howard et al.) Vs - Seepage velocity.

(1) Half life information not available for 2-Amino-4,6-Dinitrotoluene and  4-Amino-2,6-Dinitrotoluene, so the half life of 2,4-Dinitrotolune was used.
(2) A GWQS has not been establlished for 2-Amino-4,6-DNT or 4-Amino-2,6-DNT. As draft GWQS for Amino-DNTS is being calculated by NJDEP and may change.
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AOC 10  Duration Estimates of CEA Distance Estimates of CEA

Well Cmax Co dt t 1/2 High t1/2 Low t1/2 k (cal) k (high) k (low) Co C w/ calculated t1/2 w/ high t1/2 w/ low t1/2 K i ne Vs Koc foc Kd pb Rd Vpt w/ calculated t1/2 w/ high t1/2 w/ low t1/2
COMPOUND ID. # (ppb) (ppb) (Days) Days (Days) (Days) (ft/day) (ft/day) (ft/day) (ppb) (ppb) (yrs) (yrs) (yrs) (ft/day) (ft/ft) unitless (ft/day) (ml/g) unitless unitless (g/ml) unitless (ft/day) (feet) (feet) (feet)

TCE MW-129 170 26.5 888 331.09 1653 321 0.0021 0.00042 0.0022 26.5 1 4.29 21.40 4.16 95.67 0.0085 0.30 2.711 126 0.005 0.63 1.6 4.36 0.6217 973.41 4859.84 943.74
MW-131 1500 397 570 297.16 1653 321 0.0023 0.00042 0.0022 397 1 7.02 39.07 7.59 95.67 0.0085 0.30 2.711 126 0.005 0.63 1.6 4.36 0.6217 1595.26 8873.88 1723.24

cis-1,2-DCE MW-129 68 15.8 888 421.64 2875 56 0.00164 0.00024 0.0124 15.8 10 0.76 5.19 0.10 95.67 0.0085 0.30 2.711 54 0.005 0.27 1.6 2.44 1.1109 309.18 2108.18 41.06
MW-131 98.8 78.2 108 320.08 2875 56 0.00217 0.00024 0.0124 78.2 10 2.60 23.36 0.45 95.67 0.0085 0.30 2.711 54 0.005 0.27 1.6 2.44 1.1109 1055.31 9478.86 184.63

Notes: C - the GWQS for contaminant of interest. i - Hydraulic gradient (Averaged). ne - Effective porosity (Estimated).
Cmax - Maximum concentration measured. k - Decay constant pb - Bulk density of formation (Estimated as 1.6g/ml).
Co - Concentration measured from most recent sampling results. K - Hydraulic conductivity (Based on WESTON/OBG Data). Rd - Retardation factor.
dt - time (days) between sample results. Kd - Distribution coefficient. t1/2 - Half-life value (calculated).
foc - Fraction of organic carbon. Koc - Soil sorption coefficient (Compound specific). Vpt - Pollutant transport rate.
High t1/2 - Half-life from reference (P. H. Howard et al.) Low t1/2 - Half-life from reference (P. H. Howard et al.) Vs - Seepage velocity.

(Continued)

Table 3-8
Results of the CEA Calculations

Former Raritan Arsenal
Edison, New Jersey

NSWC1|O:\03886082.015\FDRARNAR\FDRARNAR_Tbl 3-7_3-8a  5 2/14/2008



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 



AOC8B
AOC8C

AOC8D

AOC3

AOC2

AOC6A

AOC6B

AOC6C

AOC4A
AOC4B

AOC10

AOC7

Guard Shack

AOC9

AOC8A

(VII)

40

30

20

10

50

50

60

60

40

30

20

10

MW-42A

MW-124

AOC6

AOC8

AOC2

AOC4

AOC3

AOC7

AOC10

10' FROM MW-59
(TCE)

56' FROM MW-124
(TNT)

288' FROM MW-122
(VC)

1707' FROM MW-8
(TCE)

530' FROM MW-46A
(VC)

77' FROM MW-48B
(TCE)

172' FROM MW-115
(TCA)

943' FROM MW-114
(TCE)

380' FROM MW-130
(TNT)

5660' FROM MW-114
(VC)

834' FROM MW-46A
(TCE)

332' FROM MW-120
(TCE)

1575' FROM MW-120
(VC)

973' FROM MW-129
(TCE)

104' FROM MW-105A
(TCE)

1494' FROM MW-81A
(TCE)

1071' FROM MW-125
(TCE)

87' FROM MW-EPA-2A
(VC)

1595' FROM MW-131
(TCE)

692' FROM MW-124
(2,A4,6-DNT)

SW-6-01

SW-8-06

SW-8-01
MW-8

MW-129

MW-144

MW-128

MW-120

MW-125

MW-92B

MW-90B

MW-131

MW-132

MW-46A

MW-99B

MW-130

MW-87A

MW-89A
MW-EPA-2A

MW-123 (Abandoned)

MW-122

MW-146

MW-47A

MW-CEA-5

MW-CEA-4

MW-CEA-2

MW-CEA-1

MW-CEA-3

MW-156

MW-155

MW-153
MW-154

HOF ROAD

W
ES

T 
R

O
A

D

M
ILL  R

O
A

D

FERNW
OOD AVE

C
A

M
P

U
S

 D
R

IV
E

CLOVER PLACE

OLD POST ROAD

OLYMPIC DRIVE

OLYMPIC DRIVE

NEWFIELD  A
VE.

PERSHING  AVE.

SENECA  STREET

COLUMBUS CIRCLE

C
LE

A
R

V
IE

W
  R

O
A

D

C
O

LL
EG

E 
D

R
IV

E 
E

.

NORTHFIELD  A
VE.

IN
DUSTRIA

L  
AVE.FI

E
LD

C
R

E
S

T 
 A

VE
.

WOODBRIDGE  A
VE.

WOODBRIDGE  AVE.

PARKWAY PLACE EXT

NEW JE
RSEY TURNPIKE

R
AR

IT
A

N
  C

E
N

TE
R

  P
AR

K
W

AY

KING  GEORGE  POST  ROAD

Area19

Area16

Area10

Area14

Area6

Area12

Area9

Area8

Area18D

Area18C

Area18B

Area18F

Area3
Area4

Bldg151

Area20

AreaW

Area18G

Area13

Area5

Area6A

AreaX

Area11

Area2

Area18E

Area15

Area7

Inland Container Corp.

Area18A

AreaH

Area6B

Building 118

Owens-Illinois

Area17

Area17A

Area1

SUNFIELD  A
VE.

MAYFIELD  A
VE.

WOODBRIDGE  AVE.

R
A

R
ITA

N
 C

E
N

TE
R

 PA
R

KW
AY

D
R

A
W

IN
G

 T
IT

LE
:

C
LI

E
N

T 
N

A
M

E
:

PR
O

JE
C

T 
N

A
M

E
:

 R
E

P
O

R
T 

D
A

TE
:

R
E

V
IS

IO
N

 N
o.

W
O

R
K

 O
R

D
E

R
 N

o.

PR
O

JE
C

T 
M

A
N

A
G

E
R

:

C
H

E
C

K
E

D
 B

Y
:

D
R

A
W

N
/M

O
D

IF
IE

D
 B

Y
:

D
A

TE
 C

R
E

A
TE

D
:

D
R

A
W

IN
G

:
PA

TH
:

FI
G

U
R

E
:

SC
A

LE
:

D
A

TE
:

W
es

to
n 

S
ol

ut
io

ns
, I

nc
.

20
5 

C
am

pu
s 

D
riv

e 
E

di
so

n,
 N

ew
 J

er
se

y 
08

83
7-

39
39

TE
L:

 (7
32

) 4
17

-5
80

0 
  F

ax
: (

73
2)

 4
17

-5
80

1
ht

tp
://

w
w

w
.w

es
to

ns
ol

ut
io

ns
.c

om

PR
O

P
O

S
E

D
 S

IT
E

-W
ID

E
 C

LA
S

S
IF

IC
AT

IO
N

EX
C

E
P

TI
O

N
 A

R
E

A
 B

O
U

N
D

A
R

Y
AN

D
 L

O
N

G
-T

E
R

M
 C

O
M

P
LI

A
N

C
E

 P
O

IN
TS

3-
1

*s
ee

 s
ca

le
 b

ar
2-

1-
08

U
N

IT
E

D
 S

TA
TE

S
 A

R
M

Y 
C

O
R

P
S 

O
F 

E
N

G
IN

EE
R

S

FO
R

M
ER

 R
A

R
TI

A
N

 A
R

S
E

N
A

L

FE
B

R
U

A
R

Y
 2

00
8

05
45

5_
S

ite
m

ap
.m

xd

0

03
88

6.
11

0.
02

7.
00

05

P
A

U
L 

B
O

V
IT

Z

R
A

LP
H

 C
O

S
TA

S
TE

V
E

 P
O

U
LT

N
E

Y

7-
31

-0
7

SM

Notes

450 0 450 900

Graphic Scale In Feet

1.  Monitoring well MW-153 is an EPA well that was adopted as part of the USACE 2004-2005 Site-Wide Groundwater 
     Investigation.
2.  Monitoring wells MW-133 through MW-137 were installed in 2004 as part of the 18E Supplemental Investigation.
3.  Shallow groundwater screening locations completed in 2004-2005 as part of the 18E Investigation and Groundwater 
     AOC 8-EPA Building Investigation are not depicted on this figure.

AOC - Area of Concern
DOD - Department of Defense
EPA - Environmental Protection Agency
USACE - United States Army Corps of Engineers

RAR
ITA

N R
IV

ER

RARITA
N RIVER

R
E

P
O

R
T 

N
A

M
E

: D
R

A
FT

 - 
G

R
O

U
N

D
W

AT
ER

R
E

M
E

D
IA

L 
AC

TI
O

N
 W

O
R

K
 P

LA
N

FE
BR

U
AR

Y
 2

00
8

K
:\R

ar
ita

n0
1\

R
ar

ita
nG

IS
\

M
xd

\0
10

8_
R

AW
P

\

Legend
Proposed Classification Exception Area Boundary

!< Proposed Long-Term Compliance Monitoring Well (Existing)

!< Proposed Long-Term Compliance Monitoring Well (Proposed New Well)

!< Monitoring Well Location

!( Proposed Surface Water Location Sampled During Quarterly Program

!( Shallow Groundwater Screening Location(3)

[ CEA Point of Compliance

Groundwater AOC Boundary (as of 2005)

DOD Source Removal Area

Former Groundwater AOC Boundary (as of 2001)

Potential Source Area

Soil Investigation Area Boundary

426 Building Number

Area4 Soil Investigation Area

AOC3 Former Groundwater AOC (as of 2001)

! ! ! ! ! ! Surface Water

Wetlands

AOC3 Groundwater AOC (as of 2005)

Class IIIB Aquifer



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 



7:26E - APPENDIX F - Ground Water Classification Exception Area Fact Sheet 

B.   PROPOSED CLASSIFICATION EXCEPTION AREA INFORMATION 
 
1.  Narrative description of proposed classification exception area: 
 
The proposed site-wide Classification Exception Area (CEA) includes a portion of the 3,200 acre 
former Raritan Arsenal which lies in Edison Township, Middlesex County, New Jersey.  The 
former Arsenal site bordered by the Raritan River on the south, Woodbridge Avenue on the north 
and northwest, Mill Road and the Industrial Land Reclamation (ILR) on the southwest, and 
vacant and industrial properties on the east.  The proposed site-wide CEA includes all individual 
Groundwater Areas of Concern (AOCs) 2, 3, 4, 6, 7, 8, 9, and 10 at the former Arsenal.  The area 
of the site-wide has been redeveloped into the Raritan Center Industrial Park owned by Federal 
Business Centers (FBC) and Summit Associates, Inc. (SAI); and is currently zoned for industrial 
use. 
 
The proposed CEA is proposed for trichloroethylene exceedances of NJDEP Class-IIA Ground 
Water Quality Standards (GWQS) within the Farrington Sand member of the New Jersey Coastal 
Plain’s Middle Patomic-Rartan-Magothy (PRM) Aquifer.  The Farrington Sand member 
(referred to as the “Lower Sand” at the former Arsenal site) is generally 10 to 30 feet thick; and 
underlain by the Raritan fire Clay and/or Mesozoic bedrock. 
 
The proposed expiration date for the site-wide CEA is March 15, 2041.   
 
2.  Location of proposed classification exception area (duplicate if the site is located in       more 
than one municipality): 
 

a. Name of the municipality in which the site is located:      Edison Township 
 

See table provided as Exhibit D (attached)b. Block and Lots:                 ____ 
 

c. Year of tax map: 2006/2007__________________________________________ 
 
3.  Affected aquifer(s): 
 

Aquifer                     Vertical                            Ground Water 
 Name                      Depth                             Classification 

       
      Down to top of  
 Middle PRM  Raritan Fire Clay and/or Mesozoic bedrock     Class II-A 
      (est. up to 80 feet below ground surface)    
   
 
 
 
 
     

2 
NOTICE: This is a courtesy copy of this rule adoption.  The official version of this rule was published in the  
July 5, 2005 New Jersey Register. Should there be any discrepancy between this text and the official version of the 
proposal, the official version will govern.  For more information see the New Jersey Office of Administrative Law 
Rules page at http://www.nj.gov/oal/rules.html.  



7:26E - APPENDIX F - Ground Water Classification Exception Area Fact Sheet 

Ground Water Classification Exception Area Fact Sheet 
 

A.   SITE INFORMATION 
 
1. Program’s Site Identification Number: ___--________________________________ 
 
2. Program Interest Number (Preferred ID): ___006021__________________________   
 
3. Program Interest Name:  ______Former Raritan Arsenal / USEPA Edison Facility
 
4. Street address: _2890 Woodbridge Avenue______________________________  
 
5. City: __Edison Township______________________________________________ 
 
6. County: _Middlesex__________________________________________________ 
 
7. Block and Lots of the site (duplicate if the site is located in more than one municipality): 
 

a. Name of the municipality in which the site is located: _Edison Township______ 
 

See table provided as Exhibit C (attached)b. Block and Lots:                 _ 
 

c. Year of tax map:___2006/2007________________________________________________ 
 
8. United States Geological Survey Quadrangle map, indicating the location of the site, 
presented as Exhibit A. 
 
9. Site Contact: 

 
a. Name of contact person: _Mr. James T. Moore_______________________________     

 
USACE New York District

1 
NOTICE: This is a courtesy copy of this rule adoption.  The official version of this rule was published in the  

b. Company name:                       ________________________ 
 

c. Mailing address:                     190 Route 18, Suite 202, East Brunswick, NJ  08816        
 
d. Phone number:                       (732) 435 - 0079          

 

July 5, 2005 New Jersey Register. Should there be any discrepancy between this text and the official version of the 
proposal, the official version will govern.  For more information see the New Jersey Office of Administrative Law 
Rules page at http://www.nj.gov/oal/rules.html.  



7:26E - APPENDIX F - Ground Water Classification Exception Area Fact Sheet 

4.  Contaminant concentrations: 
 

3 
NOTICE: This is a courtesy copy of this rule adoption.  The official version of this rule was published in the  

Contaminant               Concentration1                           GWQS2 3            SWQS
 
Trichloroethylene (TCE)  46,000 ug/L                 1 ug/L   1 ug/L 
Tetrachloroethene (PCE)  180 ug/L      1 ug/L   0.34 ug/L 
cis-1,2-Dichloroethylene  830 ug/L      70 ug/L  0.34 ug/L 
Vinyl Chloride    35  ug/L      1 ug/L   0.082 ug/L 
Benzene      1.6 ug/L      1 ug/L   0.15 ug/L 
2,4-Dinitrotoluene/2,6-Dinitrotoluene mix 53 ug/L   10 ug/L  0.11 ug/L 
 
5.  Proposed classification exception area boundaries: 
 
Horizontal:  Scaled map indicating projected areal extent of proposed classification exception 
area, as well as location of site, presented as Exhibit B. 
 
Vertical:  As stated in B.3., above. 
 
Locational coordinates of boundary of proposed classification exception area as New Jersey 
State Plane Coordinates.  A minimum of four coordinates shall be submitted, in a format 
compatible with Department’s geographic information system: 
 

New Jersey State Plane Coordinates 
Northing Easting 

612436.079552 530594.138281 
612972.006140 531346.589776 
612095.075400 532293.213199 
612804.654956 533065.383289 
611215.790694 536869.881477 
611421.695108 537500.825305 
610005.091399 537979.044822 
608867.973655 539419.092691 
606110.134546 534925.545367 
606512.864263 532092.273723 
607740.924526 528911.860610 
608061.088961 529453.071007 
605915.627276 530709.351393 
605609.421308 530153.010258 

 
 
6.  Estimated size of the proposed ground water classification exception area: 
 
_Total area is approximately 38, 500,000 square feet (884 acres)
 

July 5, 2005 New Jersey Register. Should there be any discrepancy between this text and the official version of the 
proposal, the official version will govern.  For more information see the New Jersey Office of Administrative Law 
Rules page at http://www.nj.gov/oal/rules.html.  



7:26E - APPENDIX F - Ground Water Classification Exception Area Fact Sheet 

 
7.  Projected duration and expiration date of the proposed classification exception area: 
 

4 
NOTICE: This is a courtesy copy of this rule adoption.  The official version of this rule was published in the  

a. Duration (in years and or days):                   40 years beginning in 2001.________ 
 

b. Expiration date (as calendar date): March 15, 2041_______________________ 
 
Footnotes 
1 Maximum concentration detected at the time Classification Exception Area information submitted to the Department. 

2 New Jersey Ground Water Quality Standards, N.J.A.C. 7:9-6. 

3 New Jersey Surface Water Quality Standards, N.J.A.C. 7:9B. 

July 5, 2005 New Jersey Register. Should there be any discrepancy between this text and the official version of the 
proposal, the official version will govern.  For more information see the New Jersey Office of Administrative Law 
Rules page at http://www.nj.gov/oal/rules.html.  
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Exhibit C
Current Property Owners

as of August 23, 2007
Former Raritan Arsenal

Edison, New Jersey

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

Date Modified

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

300 RARITAN CENTER PKWY

300 RARITAN CENTER PKWY

2 WORLD FINANCIAL CENTER

DEPT 116 - PO BOX 4900

300 RARITAN CENTER PKWY

125 CLEARVIEW RD BOX 6678

RARITAN CENTER-CN 7807

300 RARITAN CENTER PKWY

300 RARITAN CENTER PKWY

7 WEST 7TH STREET

300 RARITAN CENTER PKWY

300 RARITAN CENTER PKWY

1430 WAUKEGAN RD

1580 COMUMBIA TPK

300 RARITAN CENTER PKWY

87 WEST PASSAIC ST

1536 LAGUNA DR

1201 CORBIN ST

PO BOX 7808

1015 THIRD AVE 12TH FLOOR

300 RARITAN CENTER PKWY

300 RARITAN CENTER PKWY

50-60 PARKWAY PL

PO BOX 28606

220 RARITAN CENTER PKWY

300 RARITAN CENTER PKWY

200 RARITAN CENTER PKWY

31 W 34TH ST 8TH FLOOR

23 WADE DRIVE

NEW YORK, NY 10281

SCOTTSDALE, AZ 85261

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

ROCHELLE PARK, NJ 07662

EDISON, NJ 08837

CINCINNATI, OH 45202

EDISON, NJ 08837

SEATTLE, WA 98104

MC GAW PARK, IL 60085

CASTLETON, NY 12033

NEW YORK, NY 10001

SUMMIT, NJ 07026

POINT PLEASANT, NJ 07842

ELIZABETH, NJ 07201

ATLANTA, GA 30358

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

City, State, Zip

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

390.B I.E

390.B 2.A1

390.B 3

390.B 2.B2

390.B 2.B3

390.C 13.B3

390.C 13.B4

390.C 24

390.C 25

390.C 20

390.C 23

390.C 2.D2

390.C 2.E

390.C 2.D1

390.C 2.C

390.C 15

390.C 2.B

390.C 4

390.C 16

390.C 22

390.C 21

390.CC 2

390.R 9

390.R 10.A

390.P

390.CC 1

6.A1

390.P 6.A2

390.C 5

390.C 7

30 CLEARVIEW RD

KING GEORGES POST RD

205 CLEARVIEW RD

110 CLEARVIEW RD

80 CLEARVIEW RD

50 CLEARVIEW RD

1150 KING GEORGES  POST RD

1100 KING GEORGES POST RD

85 CLEARVIEW RD

125 CLEARVIEW RD

200-220 MCGAW DR

300 MCGAW DR

100 MCGAW DR

401 CLEARVIEW RD

160 RARITAN CENTER PKWY

150 RARITAN CENTER PKWY

120 RARITAN CENTER PKWY

20 MCGAW DR

PARKWAY PL

17 PARKWAY PLACE

30 PARKWAY PLACE

180 RARITAN CENTER PKWY

1 CLOVER PL

220 RARITAN CENTER PKWY

12 PARKWAY PLACE

200 RARITAN CENTER PKWY

PARKWAY PL

CLOVER PL

FEDERAL BUSINESS CENTERS, INC

SECURITY CAP IND TRST C/O DELOITTE

BCE ASSOC, LP C/O DENHOLTZ-EPROP TAX

SAMUEL FROMKIN

305 CLEARVIEW LTD C/O SUMMIT ASSOC

50-60 PARKWAY PL

FEDERAL STORAGE WAREHOUSES, INC

FEDERAL STORAGE WAREHOUSES, INC

FEDERATED CORPORATE SERVICES II INC

FEDERAL STORAGE WAREHOUSES, INC

FEDERAL STORAGE WAREHOUSES, INC

FEDERAL STORAGE WAREHOUSES, INC

D&M MAGGS C/O D QUINN

FEDERAL STORAGE WAREHOUSES, INC

ICE, INC C/O SADDLEBACK REALTY

FEDERAL STORAGE WAREHOUSES, INC

180 RARITAN CENTER, LLC

160 RARITAN CENTER PKWY, LLC C/O ADLER DEV.

EXPEDITORS INT'L OF WASHINGTON, INC

ALLEGIANCE HEATHCARE CORP

DAVANNE REALTY/VAN NESS DEVRIES TRADING

ASHCO REALTY C/O ALMAR SALES CO

RILEY FAMILY LTD PARTNERSHIP

RONALD A. CASALETTO

A PANZA & SONS, LTD

BT NEW YORK C/O PROPERTY TAX DEP'T

PAPER MILL PLAYHOUSE

FEDERAL BUSINESS CENTERS, INC

F&V VISCEGLIA

CENTER REALTY

Owner Street AddressTax Sheet Block Lot Address

Page 1 of 4



Exhibit C
Current Property Owners

as of August 23, 2007
Former Raritan Arsenal

Edison, New Jersey

Date Modified City, State, ZipOwner Street AddressTax Sheet Block Lot Address

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

300 RARITAN CENTER PKWY

WOODBRIDGE AVE BLDG 209

RARITAN CENTER-CN 7807

1 PARAGON DRIVE STE 125

RARITAN PLAZA 1

8-01 26TH AVE

8-01 26TH AVE

2401 PLEASANT VALLEY RD

2 ETHEL RD STE 202A

RARITAN PLAZA 1

300 RARITAN CENTER PKWY

100 DUNBAR ST

205 MILL ROAD

RARITAN PLAZA 1

RARITAN PLAZA 1

300 RARITAN CENTER PKWY

130 FIELDCREST AVE

300 RARITAN CENTER PKWY

RARITAN PLAZA 1

RARITAN PLAZA 1

PO BOX 4900 DEPT 206

50 RARITAN CENTER PKWY

100 MUNICIPAL BLVD

195 RARITAN CENTER PKWY

DEPT 116 - PO BOX 4900

DEPT 116 - PO BOX 4900

300 RARITAN CENTER PKWY

1 UNIVERSITY PLAZA # 206

MONTVALE, NJ 07645

EDISON, NJ 08837

EDISON, NJ 08837

YORK, PA 17402

EDISON, NJ 08817

EDISON, NJ 08837

EDISON, NJ 08837

SPARTANBURG, SC 29306

EDISON, NJ 08837

ASTORIA, NY 11102

ASTORIA, NY 11102

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

SCOTTSDALE, AZ 85261

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

HACKENSACK, NJ 07601

EDISON, NJ 08837

EDISON, NJ 08817

SCOTTSDALE, AZ 85261

SCOTTSDALE, AZ 85261

BYEMOOR DEV, LLC C/O FEDERAL BUSINESS CENTERS

US GOV'T EPA REGION II

SIMPSON & LAUFENBERG

GRE IVY RARITAN PLAZA C/O IVY REALTY

111 FIELDCREST ASSOC LP C/O SUMMIT

STEEL FAB REALTY, LLC

STEEL FAB REALTY, LLC

OWENS-ILLINOIS C/O GRAHAM PACKING

ABRAMS&ZIMMERMAN&BUSSEL C/O BUSINESS REALTY MGMT

ISAAC HELLER

FEDERAL STORAGE WAREHOUSES, INC

BRE/ESA P PORTFOLIO, LLC C/O PROP TX

FEDERAL BUSINESS CENTERS, INC

135 RCP ASSOC, LP C/O SUMMIT ASSOC

RARITAN PLAZA 1 ASSOC C/O SUMMIT ASSOC

EDISON HOTEL ASSOC C/O PROPERTY TAX

NIN VIN LTD C/O SUMMIT ASSOC

FIELDCREST JH ASSOC C/O SUMMIT ASSOC

FEDERAL BUSINESS CENTERS, INC

WILLIAM GRANT & SONS, INC

120 FC ASSOC, LP C/O SUMMIT ASSOC

WOODBRIDGE AVE

75 FIELDCREST AVE

105 FIELDCREST AVE

111 FIELDCREST AVE

121 FIELDCREST AVE

2960 WOODBRIDGE AVE

2956 WOODBRIDGE AVE

2900 WOODBRIDGE AVE

2850 WOODBRIDGE AVE

2890 WOODBRIDGE AVE

225 RARITAN CENTER PKWY

1 FIELDCREST AVE

115 RARITAN CENTER PKWY

135 RARITAN CENTER PKWY

110 FIELDCREST AVE

FIELDCREST AVE

150 FIELDCREST AVE

160 FIELDCREST AVE

140 FIELDCREST AVE

130 FIELDCREST AVE

120 FIELDCREST AVE

54

4

3

2

8

48.B

48.A

49.A

51

47.B

8.B

2

4.A

3.C

15

14

8.B

8.C

9.A

10.A

16

390

390.F

390.F

390.F

390.E

390

390

390

390

390

390.DD

390.N

390.D

390.D

390.D

390.D

390.D

390.D

390.D

390.D

390.D

201

201

201

201

201

201

201

201

201

201

201

201

201

201

201

201

201

201

5.A **

201

1-Jan-06

1-Jan-06

200

200

200

201 390.D

201 390.D

201

201

200

200

390.A 2

390.A 1.A4

390.B 1.F

390.B 1.D

201 390.D 17

7.A

844 KING GEORGES POST RD

3050 WOODBRIDGE AVE

855 KING GEORGES POST RD

215 RARITAN CENTER PKWY

195-199 RARITAN CENTER PKWY

390.A 3

10 CLEARVIEW RD

1090 KING GEORGES POST RD

FEDERAL STORAGE WAREHOUSES, INC C/O HERSHA HOSPITALITY

BCE ASSOC, LP C/O DENHOLTZ-EPROP TAX

TOWNSHIP OF EDISON

BFG REALTY, LLC C/O JOEL BOTWICK

BCE ASSOC, LP C/O DENHOLTZ-EPROP TAX

FEDERAL STORAGE WAREHOUSES, INC

LIFCO HOTELS, LLC C/O B'WAY MGMT
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Exhibit C
Current Property Owners

as of August 23, 2007
Former Raritan Arsenal

Edison, New Jersey

Date Modified City, State, ZipOwner Street AddressTax Sheet Block Lot Address

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

EDISON, NJ 08837202 394 2 MEADOW RD US GOV'T EPA REGION II WOODBRIDGE AVE BLDG 209

5-Jul-07

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

PO BOX 661 (PARKS DEPT)

PO BOX 661 (PARKS DEPT)

RARITAN PLAZA 1

RARITAN PLAZA 1

PO BOX 3050-ACCTS PAYABLE

PO BOX 3050-ACCTS PAYABLE

PO BOX 661 (PARKS DEPT)

69 CENTURY DRIVE

800 WEST MAIN STREET

PO BOX 3050-ACCTS PAYABLE

PO BOX 3050-ACCTS PAYABLE

300 RARITAN CENTER PKWY

8 WINCHESTER DRIVE

WOODBRIDGE AVE BLDG 209

2800 WOODBRIDGE AVE

300 RARITAN CENTER PKWY

141 FIELDCREST AVE

PO BOX 7808

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

NEW BRUNSWICK, NJ 08903

NEW BRUNSWICK, NJ 08903

NEW BRUNSWICK, NJ 08903

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

CLIFTON, NJ 07014

FREEHOLD, NJ 07728

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

SCOTCH PLAINS, NJ 07076

EDISON, NJ 08837

305 CLEARVIEW LTD C/O SUMMIT ASSOC

305 CLEARVIEW LTD C/O SUMMIT ASSOC

305 CLEARVIEW LTD C/O SUMMIT ASSOC

NEWFIELD NEM ASSOC

375/425 RCP ASSOC, LP C/O SUMMIT

NEW CARSUN HILLS LP C/O SUMMIT ASSOC

305 CLEARVIEW LTD C/O SUMMIT ASSOC

NORTHFIELD NEM ASSOC C/O SUMMIT

305 CLEARVIEW LTD C/O SUMMIT ASSOC

COUNTY OF MIDDLESEX

COUNTY OF MIDDLESEX

110 NEWFIELD ASSOC C/O SUMMIT

NORTHFIELD NEM ASSOC C/O SUMMIT

MIDDLESEX COUNTY COLLEGE

MIDDLESEX COUNTY COLLEGE

MIDDLESEX COUNTY COLLEGE

BEECHWOOD AT EDISON, LLC

US HOME CORPORATION

MIDDLESEX COUNTY COLLEGE

MIDDLESEX COUNTY COLLEGE

FEDERAL BUSINESS CENTERS, INC

US GOV'T EPA REGION II

MIDDLESEX INTERFAITH PARTNERS

ANTON NADER

FEDERAL BUSINESS CENTERS, INC

EMBA REALTY CORP

151 FIELDCREST, LLC C/O ADLER DEVEL

80 NEWFIELD AVE

70 NEWFIELD AVE

375 RARITAN CENTER PKWY

105 NEWFIELD AVE

100 NEWFIELD AVE

115 NEWFIELD AVE

104 SUNFIELD AVE

90 NEWFIELD AVE

WOODBRIDGE AVE

110 NEWFIELD AVE

45 FERNWOOD AVE

FERNWOOD AVE BLDG 503

WOODBRIDGE AVE

**

2600 WOODBRIDGE AVE

WOODBRIDGE AVE

WOODBRIDGE AVE

WOODBRIDGE AVE

WOODBRIDGE AVE

WOODBRIDGE AVE

WOODBRIDGE AVE

2800 WOODBRIDGE AVE

2880 WOODBRIDGE AVE

2650 WOODBRIDGE AVE

135 FIELDCREST AVE

141 FIELDCREST AVE

151 FIELDCREST AVE

165 FIELDCREST AVE

7

6

20

1.B2

32

36

35

24

21

22

20

19

4.F

8

3.B

1.B1

7.01

9

4.D

2

6

10

50.A

5.01

7.01

6.01

5

4

395

395

395.A

395

395

395

395

395

395.A

395.A

395

395

396

396

396

395

396

396

396

396

396

396

390

396

390.E

390.E

390.E

390.E

202

202

202

202

202

202

202

202

202

202

202

202

202

202

202

202

202

202

202

202

202

202

202

201

201

201

201

202
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Exhibit C
Current Property Owners

as of August 23, 2007
Former Raritan Arsenal

Edison, New Jersey

Date Modified City, State, ZipOwner Street AddressTax Sheet Block Lot Address

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

300 RARITAN CENTER PKWY

300 RARITAN CENTER PKWY

300 RARITAN CENTER PKWY

RARITAN PLAZA 1

RARITAN PLAZA 1

43 RT 46 EAST BOX 600

43 RT 46 EAST BOX 600

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

981 ROUTE 22 PO BOX 6872

PO BOX 3050-ACCTS PAYABLE

300 RARITAN CENTER PKWY

300 RARITAN CENTER PKWY

RARITAN PLAZA 1

300 RARITAN CENTER PKWY

300 RARITAN CENTER PKWY

RARITAN PLAZA 1

300 RARITAN CENTER PKWY

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

300 RARITAN CENTER PKWY

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

EDISON, NJ 08837

PINE BROOK, NJ 07058

PINE BROOK, NJ 07058

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

BRIDGEWATER, NJ 08807

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

CENTER REALTY

FEDERAL TRANSPORTATION CO

OWLHEAD HRBR DEV C/O FEDERAL BUSINESS CENTERS

GARDEN STATE BUILDINGS

NORTHFIELD NEM ASSOC C/O SUMMIT

FIRST INDUSTRIAL, LP

FIRST INDUSTRIAL, LP

NEW CARSUN HILLS LP C/O SUMMIT ASSOC

GARDEN STATE BUILDINGS

523 RCP ASSOC

S/K CENTER PARKWAY ASSOCIATES

GARDEN STATE BUILDINGS

CENTER REALTY

FEDERAL STORAGE WAREHOUSES

350 RCP ASSOC C/O SUMMIT ASSOC

CENTER REALTY

305 CLEARVIEW LTD C/O SUMMIT ASSOC

375/425 RCP ASSOC, LP C/O SUMMIT

GARDEN STATE BUILDINGS

MIDDLESEX COUNTY COLLEGE

FEDERAL BUSINESS CENTERS, INC

305 CLEARVIEW LTD C/O SUMMIT ASSOC

305 CLEARVIEW LTD C/O SUMMIT ASSOC

GARDEN STATE BUILDINGS

CLOVER PL

RARITAN CENTER PKWY

SUNFIELD AVE

87 SUNFIELD AVE

5 SUNFIELD AVE

551 RARITAN CENTER PKWY

WOODBRIDGE AVE

RARITAN RIVER

350 RARITAN CENTER PKWY

RARITAN CENTER PKWY

RARITAN CENTER PKWY

COLUMBUS CIRCLE

450 RARITAN CENTER PKWY

400 RARITAN CENTER PKWY

300 COLUMBUS CIRCLE

425 RARITAN CENTER PKWY

475 RARITAN CENTER PKWY

RARITAN CENTER PKWY

10&30 NORTHFIELD AVE

95 NEWFIELD AVE

NEWFIELD AVE BLDG 505

SUNFIELD AVE

75 NEWFIELD AVE

CENTER REALTY

21

3.B

31.03

31.04

30

5

4.F

37

22

12

29

28

4.C20

4.C21

26

4.C4

4.C5

4.C8

18

27

17

24

19

CENTER REALTY

100 CLOVER PL

395

395

395

395

395

395

396

395

395

390.L

395

395

395

395

395.A

395

395

395

395.A

395.A

395.A

395.A

395.A

100 CLOVER PL

23.02

203

203

203

203

203

203

202

203

203

203

203

203

203

202

202

202

202

202

202

202

202

202

202

23.01

395

395

395 4.B 304 RARITAN CENTER PKWY202

203

203

**Edison Township tax maps indicate these lot numbers exist; however, the Tax Assessor's office has no record of them.
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Exhibit D
Current Property Owners

as of August 23, 2007
Within the CEA of The Former Raritan Arsenal

Edison, New Jersey

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

1-Jan-06

1-Jan-06

5-Jul-07

5-Jul-07

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

EDISON, NJ 08837

Date Modified

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

1-Jan-06

202 394 2 MEADOW RD US GOV'T EPA REGION II WOODBRIDGE AVE BLDG 209

5-Jul-07

5-Jul-07

5-Jul-07

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

2800 WOODBRIDGE AVE

800 WEST MAIN STREET

PO BOX 661 (PARKS DEPT)

RARITAN PLAZA 1

WOODBRIDGE AVE BLDG 209

PO BOX 7808

300 RARITAN CENTER PKWY

WOODBRIDGE AVE BLDG 209

8-01 26TH AVE

8-01 26TH AVE

2401 PLEASANT VALLEY RD

2 ETHEL RD STE 202A

300 RARITAN CENTER PKWY

50-60 PARKWAY PL

PO BOX 28606

100 MUNICIPAL BLVD

RARITAN PLAZA 1

RARITAN PLAZA 1

300 RARITAN CENTER PKWY

205 MILL ROAD

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

FREEHOLD, NJ 07728

NEW BRUNSWICK, NJ 08903

EDISON, NJ 08817

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

ASTORIA, NY 11102

ASTORIA, NY 11102

YORK, PA 17402

EDISON, NJ 08817

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

City, State, Zip

EDISON, NJ 08837

EDISON, NJ 08837

ATLANTA, GA 30358

305 CLEARVIEW LTD C/O SUMMIT ASSOC

305 CLEARVIEW LTD C/O SUMMIT ASSOC

305 CLEARVIEW LTD C/O SUMMIT ASSOC

NEWFIELD NEM ASSOC

NORTHFIELD NEM ASSOC C/O SUMMIT

NEW CARSUN HILLS LP C/O SUMMIT ASSOC

305 CLEARVIEW LTD C/O SUMMIT ASSOC

NORTHFIELD NEM ASSOC C/O SUMMIT

MIDDLESEX INTERFAITH PARTNERS

US HOME CORPORATION

COUNTY OF MIDDLESEX

110 NEWFIELD ASSOC C/O SUMMIT

US GOV'T EPA REGION II

151 FIELDCREST, LLC C/O ADLER DEVEL

FEDERAL BUSINESS CENTERS, INC

US GOV'T EPA REGION II

STEEL FAB REALTY, LLC

STEEL FAB REALTY, LLC

OWENS-ILLINOIS C/O GRAHAM PACKING

ABRAMS&ZIMMERMAN&BUSSEL C/O BUSINESS REALTY MGMT

ISAAC HELLER

FEDERAL STORAGE WAREHOUSES, INC

NIN VIN LTD C/O SUMMIT ASSOC

FIELDCREST JH ASSOC C/O SUMMIT ASSOC

90 NEWFIELD AVE

80 NEWFIELD AVE

70 NEWFIELD AVE

FERNWOOD AVE BLDG 503

100 NEWFIELD AVE

115 NEWFIELD AVE

104 SUNFIELD AVE

WOODBRIDGE AVE

151 FIELDCREST AVE

165 FIELDCREST AVE

WOODBRIDGE AVE

2800 WOODBRIDGE AVE

WOODBRIDGE AVE

WOODBRIDGE AVE

110 NEWFIELD AVE

45 FERNWOOD AVE

2960 WOODBRIDGE AVE

2956 WOODBRIDGE AVE

2900 WOODBRIDGE AVE

2850 WOODBRIDGE AVE

2890 WOODBRIDGE AVE

225 RARITAN CENTER PKWY

150 FIELDCREST AVE

160 FIELDCREST AVE

36

35

24

21

22

20

19

7

5

4

6

10

7.01

1.B2

32

47.B

8.B

49.A

51

54

395

395

395

395.A

395.A

395

395

395

390

390

390.E

390.E

396

396

396

395

395

202

202

202

202

202

202

202

202

201

201

201

201

202

202

202

202

202

200

200

201

201

201

201

201

201

201

201 390.D 17

390

8.B

8.C

48.B

48.A

1-Jan-06

390.R 10.A

200

390

390

390.CC 2

390.R

390

390.DD

390.D

390.D

BT NEW YORK C/O PROPERTY TAX DEP'T

TOWNSHIP OF EDISON

CLOVER PL

50-60 PARKWAY PL

1 CLOVER PL

CENTER REALTY

215 RARITAN CENTER PKWY

Owner Street Address

A PANZA & SONS, LTD

Tax Sheet Block Lot Address

9
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Exhibit D
Current Property Owners

as of August 23, 2007
Within the CEA of The Former Raritan Arsenal

Edison, New Jersey

Date Modified City, State, ZipOwner Street AddressTax Sheet Block Lot Address

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

5-Jul-07

300 RARITAN CENTER PKWY

RARITAN PLAZA 1

RARITAN PLAZA 1

43 RT 46 EAST BOX 600

43 RT 46 EAST BOX 600

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

981 ROUTE 22 PO BOX 6872

300 RARITAN CENTER PKWY

300 RARITAN CENTER PKWY

300 RARITAN CENTER PKWY

RARITAN PLAZA 1

300 RARITAN CENTER PKWY

300 RARITAN CENTER PKWY

300 RARITAN CENTER PKWY

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

RARITAN PLAZA 1

PINE BROOK, NJ 07058

EDISON, NJ 08837

BRIDGEWATER, NJ 08807

EDISON, NJ 08837

EDISON, NJ 08837

PINE BROOK, NJ 07058

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

EDISON, NJ 08837

CENTER REALTY

GARDEN STATE BUILDINGS

NORTHFIELD NEM ASSOC C/O SUMMIT

FIRST INDUSTRIAL, LP

FIRST INDUSTRIAL, LP

NEW CARSUN HILLS LP C/O SUMMIT ASSOC

GARDEN STATE BUILDINGS

523 RCP ASSOC

S/K CENTER PARKWAY ASSOCIATES

FEDERAL BUSINESS CENTERS, INC

GARDEN STATE BUILDINGS

CENTER REALTY

FEDERAL STORAGE WAREHOUSES

350 RCP ASSOC C/O SUMMIT ASSOC

CENTER REALTY

CENTER REALTY

GARDEN STATE BUILDINGS

305 CLEARVIEW LTD C/O SUMMIT ASSOC

375/425 RCP ASSOC, LP C/O SUMMIT

GARDEN STATE BUILDINGS

375/425 RCP ASSOC, LP C/O SUMMIT

305 CLEARVIEW LTD C/O SUMMIT ASSOC

305 CLEARVIEW LTD C/O SUMMIT ASSOC

305 CLEARVIEW LTD C/O SUMMIT ASSOC

450 RARITAN CENTER PKWY

400 RARITAN CENTER PKWY

300 COLUMBUS CIRCLE

CLOVER PL

10&30 NORTHFIELD AVE

350 RARITAN CENTER PKWY

RARITAN CENTER PKWY

COLUMBUS CIRCLE

SUNFIELD AVE

87 SUNFIELD AVE

5 SUNFIELD AVE

551 RARITAN CENTER PKWY

RARITAN RIVER

75 NEWFIELD AVE

425 RARITAN CENTER PKWY

475 RARITAN CENTER PKWY

RARITAN CENTER PKWY

304 RARITAN CENTER PKWY

105 NEWFIELD AVE

95 NEWFIELD AVE

NEWFIELD AVE BLDG 505

SUNFIELD AVE

375 RARITAN CENTER PKWY

CENTER REALTY

4.C21

21

31.03

31.04

30

5

22

29

28

4.C20

37

23.01

26

4.C4

4.C5

4.C8

18

27

17

24

6

100 CLOVER PL

20

19

395

395

395

395

395

395

395

395

395

395

395

395

395

395.A

395.A

395.A

395

395.A

395.A

395.A

395.A

100 CLOVER PL

395

23.02

203

203

203

203

202

202

202

203

203

203

203

203

203

202

202

202

202

202

202

202

202

202

395

395

395 4.B202

203

203
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APPENDIX F 



Mr. Dennis Pipala 
Edison Planning Board 
100 Municipal Boulevard 
Edison, NJ 08817 
 
Mr. John Grunn 
Edison Health Department 
100 Municipal Boulevard 
Edison, NJ 08817 
 
Mr. David Papi 
Department of Public Health 
Middlesex County Administration 
Building 
5th Floor 
John F Kennedy Square 
New Brunswick, NJ 08901 
 
Ms. Reina Murphy 
Municipal Clerk 
100 Municipal Boulevard 
Edison, NJ 08817 
 
Ms. Elaine M. Flynn 
County Clerk 
Middlesex County Administration 
Building 
75 Bayard Street 
PO Box 1110 
New Brunswick, NJ 08901 
 
Ms. Christine Fontecchio 
New Jersey Department of Health 
3635 Quakerbridge Road 
Trenton, NJ 08625 
 
Mr. George M. Ververides 
Middlesex County Planning Department 
40 Livingston Avenue 
New Brunswick, NJ 08901 
 
New Jersey Bureau of Safe Drinking 
Water 
401 East State Street 
Box 426 
Trenton, NJ 08625 

Ms. Diane Zalaskus 
New Jersey Bureau of Water Allocation 
401 East State Street 
Box 426 
Trenton, NJ 08625 
 



Exhibit D
Current Property Owners

as of August 23, 2007
Within the CEA of The Former Raritan Arsenal

Edison, New Jersey

Owner Street Address City, State, Zip
110 NEWFIELD ASSOC C/O SUMMIT RARITAN PLAZA 1 EDISON, NJ 08837
151 FIELDCREST, LLC C/O ADLER DEVEL PO BOX 7808 EDISON, NJ 08837
305 CLEARVIEW LTD C/O SUMMIT ASSOC RARITAN PLAZA 1 EDISON, NJ 08837
350 RCP ASSOC C/O SUMMIT ASSOC RARITAN PLAZA 1 EDISON, NJ 08837
375/425 RCP ASSOC, LP C/O SUMMIT RARITAN PLAZA 1 EDISON, NJ 08837
523 RCP ASSOC RARITAN PLAZA 1 EDISON, NJ 08837
A PANZA & SONS, LTD 50-60 PARKWAY PL EDISON, NJ 08837
ABRAMS&ZIMMERMAN&BUSSEL C/O BUSINESS REALTY MGMT 2 ETHEL RD STE 202A EDISON, NJ 08817
BT NEW YORK C/O PROPERTY TAX DEP'T PO BOX 28606 ATLANTA, GA 30358
CENTER REALTY 300 RARITAN CENTER PKWY EDISON, NJ 08837
COUNTY OF MIDDLESEX PO BOX 661 (PARKS DEPT) NEW BRUNSWICK, NJ 08903
FEDERAL BUSINESS CENTERS, INC 300 RARITAN CENTER PKWY EDISON, NJ 08837
FEDERAL STORAGE WAREHOUSES 300 RARITAN CENTER PKWY EDISON, NJ 08837
FIELDCREST JH ASSOC C/O SUMMIT ASSOC RARITAN PLAZA 1 EDISON, NJ 08837
FIRST INDUSTRIAL, LP 43 RT 46 EAST BOX 600 PINE BROOK, NJ 07058
GARDEN STATE BUILDINGS RARITAN PLAZA 1 EDISON, NJ 08837
ISAAC HELLER 205 MILL ROAD EDISON, NJ 08837
MIDDLESEX INTERFAITH PARTNERS 2800 WOODBRIDGE AVE EDISON, NJ 08837
NEW CARSUN HILLS LP C/O SUMMIT ASSOC RARITAN PLAZA 1 EDISON, NJ 08837
NEWFIELD NEM ASSOC RARITAN PLAZA 1 EDISON, NJ 08837
NIN VIN LTD C/O SUMMIT ASSOC RARITAN PLAZA 1 EDISON, NJ 08837
NORTHFIELD NEM ASSOC C/O SUMMIT RARITAN PLAZA 1 EDISON, NJ 08837
OWENS-ILLINOIS C/O GRAHAM PACKING 2401 PLEASANT VALLEY RD YORK, PA 17402
S/K CENTER PARKWAY ASSOCIATES 981 ROUTE 22 PO BOX 6872 BRIDGEWATER, NJ 08807
STEEL FAB REALTY, LLC 8-01 26TH AVE ASTORIA, NY 11102
TOWNSHIP OF EDISON 100 MUNICIPAL BLVD EDISON, NJ 08817
US GOV'T EPA REGION II WOODBRIDGE AVE BLDG 209 EDISON, NJ 08837
US HOME CORPORATION 800 WEST MAIN STREET FREEHOLD, NJ 07728
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February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
Mr. Dennis Pipala 
Edison Planning Board 
100 Municipal Boulevard 
Edison, NJ 08817 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
Mr. John Grunn 
Edison Health Department 
100 Municipal Boulevard 
Edison, NJ 08817 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
Mr. David Papi 
Department of Public Health 
Middlesex County Administration Building 
5th Floor, John F Kennedy Square 
New Brunswick, NJ 08901 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
Ms. Reina Murphy 
Municipal Clerk 
100 Municipal Boulevard 
Edison, NJ 08817 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
Ms. Elaine M. Flynn 
County Clerk 
Middlesex County Administration Building 
75 Bayard Street, PO Box 1110 
New Brunswick, NJ 08901 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
Ms. Christine Fontecchio 
New Jersey Department of Health 
3635 Quakerbridge Road 
Trenton, NJ 08625 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
Mr. George M. Ververides 
Middlesex County Planning Department 
40 Livingston Avenue 
New Brunswick, NJ 08901 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
New Jersey Bureau of Safe Drinking Water 
401 East State Street 
Box 426 
Trenton, NJ 08625 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
Ms. Diane Zalaskus 
New Jersey Bureau of Water Allocation 
401 East State Street 
Box 426 
Trenton, NJ 08625 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager
 



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
CENTER REALTY 
300 RARITAN CENTER PKWY 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390.CC, LOT 2; CLOVER PL 

BLOCK 395, LOT 21; CLOVER PL 
BLOCK 395, LOT 4.C4; RARITAN CENTER PKWY 
BLOCK 395, LOT 22; RARITAN CENTER PKWY 
BLOCK 395, LOT 23.01; 100 CLOVER PL 
BLOCK 395, LOT 23.02; 100 CLOVER PL 

 
Dear Madam or Sir: 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a Classification 
Exception Area (CEA) is established in order to provide notice that the constituent standards for a given 
aquifer classification are not or will not be met in a localized area due to natural water quality or 
anthropogenic influences, and that designated aquifer uses are suspended in the affected area for the term 
of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan Arsenal.  
A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
A PANZA & SONS, LTD 
50-60 PARKWAY PL 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390.R, LOT 9; 50-60 PARKWAY PL 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
BT NEW YORK C/O PROPERTY TAX DEP'T 
PO BOX 28606 
ATLANTA, GA 30358 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390.R, LOT 10.A; 1 CLOVER PL 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
TOWNSHIP OF EDISON 
100 MUNICIPAL BLVD 
EDISON, NJ 08817 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390.D, LOT 17; 215 RARITAN CENTER PKWY 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
NIN VIN LTD C/O SUMMIT ASSOC 
RARITAN PLAZA 1 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390.D, LOT 8.B; 150 FIELDCREST AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
FIELDCREST JH ASSOC C/O SUMMIT ASSOC 
RARITAN PLAZA 1 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390.D, LOT 8.C; 160 FIELDCREST AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
FEDERAL STORAGE WAREHOUSES, INC 
300 RARITAN CENTER PKWY 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390.DD, LOT 8.B; 225 RARITAN CENTER PKWY 
  BLOCK 395, LOT 4.C5; 10&30 NORTHFIELD AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
ISAAC HELLER 
205 MILL ROAD 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390, LOT 47.B; 2890 WOODBRIDGE AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
STEEL FAB REALTY, LLC 
8-01 26TH AVE 
ASTORIA, NY 11102 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390, LOT 48.B; 2960 WOODBRIDGE AVE 
  BLOCK 390, LOT 48.A; 2956 WOODBRIDGE AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
OWENS-ILLINOIS C/O GRAHAM PACKING 
2401 PLEASANT VALLEY RD 
YORK, PA 17402 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390, LOT 49.A; 2900 WOODBRIDGE AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
ABRAMS&ZIMMERMAN&BUSSEL C/O BUSINESS REALTY MGMT 
2 ETHEL RD STE 202A 
EDISON, NJ 08817 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390, LOT 51; 2850 WOODBRIDGE AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
US GOV'T EPA REGION II 
WOODBRIDGE AVE BLDG 209 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390, LOT 54; WOODBRIDGE AVE 
  BLOCK 396, LOT 6; WOODBRIDGE AVE 
  BLOCK 394, LOT 2; MEADOW ROAD 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
151 FIELDCREST, LLC C/O ADLER DEVEL 
PO BOX 7808 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390.E, LOT 5; 151 FIELDCREST AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
FEDERAL BUSINESS CENTERS, INC 
300 RARITAN CENTER PKWY 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 390.E, LOT 4; 165 FIELDCREST AVE 
  BLOCK 395, LOT 4.B; 304 RARITAN CENTER PKWY 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
MIDDLESEX INTERFAITH PARTNERS 
2800 WOODBRIDGE AVE 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 396, LOT 10; 2800 WOODBRIDGE AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
US HOME CORPORATION 
800 WEST MAIN STREET 
FREEHOLD, NJ 07728 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 396, LOT 7.01; WOODBRIDGE AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
COUNTY OF MIDDLESEX 
PO BOX 661 (PARKS DEPT) 
NEW BRUNSWICK, NJ 08903 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 395, LOT 1.B2; WOODBRIDGE AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
110 NEWFIELD ASSOC C/O SUMMIT 
RARITAN PLAZA 1 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 395, LOT 32; 110 NEWFIELD AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
NORTHFIELD NEM ASSOC C/O SUMMIT 
RARITAN PLAZA 1 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 395, LOT 36; 45 FERNWOOD AVE 
  BLOCK 395, LOT 28; 450 RARITAN CENTER PKWY 
  BLOCK 395.A, LOT 21; 115 NEWFIELD AVFE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
NEW CARSUN HILLS LP C/O SUMMIT ASSOC 
RARITAN PLAZA 1 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 395, LOT 35; FERNWOOD AVE BLDG 503 
  BLOCK 395, LOT 31.03; SUNFIELD AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
305 CLEARVIEW LTD C/O SUMMIT ASSOC 
RARITAN PLAZA 1 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 395, LOT 24; 100 NEWFIELD AVE 

BLOCK 395.A, LOT 17; 75 NEWFIELD AVE 
BLOCK 395.A, LOT 20; 105 NEWFIELD AVE 
BLOCK 395.A, LOT 19; 95 NEWFIELD AVE 
BLOCK 395.A, LOT 18; NEWFIELD AVE BLDG 505 
BLOCK 395.A, LOT 22; 104 SUNFIELD AVE 
BLOCK 395, LOT 20; 90 NEWFIELD AVE 
BLOCK 395, LOT 19; 80 NEWFIELD AVE 

 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a Classification 
Exception Area (CEA) is established in order to provide notice that the constituent standards for a given 
aquifer classification are not or will not be met in a localized area due to natural water quality or 
anthropogenic influences, and that designated aquifer uses are suspended in the affected area for the term 
of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan Arsenal.  
A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
NEWFIELD NEM ASSOC 
RARITAN PLAZA 1 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 395, LOT 7; 70 NEWFIELD AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
375/425 RCP ASSOC, LP C/O SUMMIT 
RARITAN PLAZA 1 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 395, LOT 6; 375 RARITAN CENTER PKWY 
  BLOCK 395.A, LOT 24; 425 RARITAN CENTER PKWY 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
GARDEN STATE BUILDINGS 
RARITAN PLAZA 1 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 395.A, LOT 27; SUNFIELD AVE 
  BLOCK 395.A, LOT 26; 475 RARITAN CENTER PKWY 
  BLOCK 395, LOT 29; COLUMBUS CIRCLE 
  BLOCK 395, LOT 31.04; 87 SUNFIELD AVE 
  BLOCK 395, LOT 37; RARITAN RIVER 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a Classification 
Exception Area (CEA) is established in order to provide notice that the constituent standards for a given 
aquifer classification are not or will not be met in a localized area due to natural water quality or 
anthropogenic influences, and that designated aquifer uses are suspended in the affected area for the term 
of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan Arsenal.  
A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
350 RCP ASSOC C/O SUMMIT ASSOC 
RARITAN PLAZA 1 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 395, LOT 4.C8; 350 RARITAN CENTER PKWY 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
523 RCP ASSOC 
RARITAN PLAZA 1 
EDISON, NJ 08837 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 395, LOT 30; 5 SUNFIELD AVE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
S/K CENTER PARKWAY ASSOCIATES 
981 ROUTE 22 PO BOX 6872 
BRIDGEWATER, NJ 08807 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 395, LOT 5; 551 RARITAN CENTER PKWY 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager



February 11, 2008 
 
CERTIFIED MAIL  
RETURN RECEIPT REQUESTED 
 
FIRST INDUSTRIAL, LP 
43 RT 46 EAST BOX 600 
PINE BROOK, NJ 07058 
 
Subject:   CLASSIFICATION EXCEPTION AREA 
  FORMER RARITAN ARSENAL, EDISON, NEW JERSEY 
  BLOCK 395, LOT 4.C20; 400 RARITAN CENTER PKWY 
  BLOCK 395, LOT 4.C21; 300 COLUMBUS CIRCLE 
 
Dear Madam or Sir: 
 

In accordance with the New Jersey Requirements for Site Remediation (N.J.A.C. 7:26E) a 
Classification Exception Area (CEA) is established in order to provide notice that the constituent 
standards for a given aquifer classification are not or will not be met in a localized area due to 
natural water quality or anthropogenic influences, and that designated aquifer uses are suspended 
in the affected area for the term of the CEA.   

This letter serves to notify you that a CEA is being proposed for the area of the Former Raritan 
Arsenal.  A map of the area is attached.   

The point of contact for all questions concerning the delineation of the CEA is: 
 

Mr. Jim Kelly 
US ARMY Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2751 

 
Regards, 
 
WESTON SOLUTIONS, INC. 
 

 
 
Paul Bovitz, CPWS 
Principle Project Manager 
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New Jersey Department of Environmental Protection

Biennial Certification Monitoring Report for a
Ground Water Classification Exception Area (CEA)

I. Site Background Information

A. Facility Name and Location:

Site Name at the time the CEA was issued:           
Current Site/Property Name (if different than above):           
Site/Property Street Address:           
Municipality (-ies):           County (ies):           
Blocks (Impacted On-Site):           Lots (Impacted On-Site):           
Blocks (Impacted Off-Site):           Lots (Impacted Off-Site):           
Year of Tax map from which this information is obtained:           

B. Person Submitting Biennial Certification for the CEA:

Person Responsible (Name of Individual or Legal Entity):           
Name of Business responsible for submitting this report:           
Relationship to the Site (check as appropriate): Owner , Operator , Lessee ,

Person Conducting Cleanup , Other (describe)           
Street Address:           
City:           State:           Zip:           
Telephone Number:           
FAX Number:           
E-mail Address:           

C. All Current Owner, Lessee(s) and Operator(s)

Owner
Contact Person Name:           
Contact Person Affiliation:           
Business Name:           
Street Address:           
City:           State:           Zip:           
Telephone Number:           
FAX Number:           
E-mail Address:           

Lessee(s)
Contact Person Name:           
Contact Person Affiliation:           
Business Name:           
Street Address:           
City:           State:           Zip:           
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Telephone Number:           
FAX Number:           
E-mail Address:           

Operator(s)
Contact Person Name:           
Contact Person Affiliation:           
Business Name:           
Street Address:           
City:           State:           Zip:           
Telephone Number:           
FAX Number:           
E-mail Address:           

D.  Case Specific Information (Complete all that apply)
• Program Interest Name:           
• Program Interest Number:           
• Known Contaminant Site List (KCSL) Number (if available):           
• Incident Report Number (10 or 12 Digit Case Number):           
• Industrial Site Recovery Act Number:           
• UST Registration Number (7 digits):           
• Date Department approved CEA:           
• Name and Bureau of assigned Case Manager at the time the CEA was issued:           

E.  Existing Site Conditions

• Describe the physical characteristics of the site
          

• Describe the current site operations
          

• Describe each remedial action that included the CEA.  Please check and describe, as required, the
appropriate selection below.

 Natural Attenuation
 Other (please describe below)

          

II. CEA Protectiveness Evaluation

A.  Inspection and Evaluation of the CEA
(The appropriate box on the left must be checked for each of the following items.)

1. Changes to Laws and Regulations



NJDEP CEA Biennial Certification Form Page 3 of 8
Rev 1.0 11/18/03

a. Are there any subsequently promulgated or modified laws or regulations, which apply to the
remedial action, which includes the CEA?  Complete Columns 1 and 2 of Attachment 1:
Comparison of Applicable Laws and Regulations.

Yes  No  (If No, proceed to #2 below)

If Yes, complete Column 3 of Attachment 1: Comparison of Applicable Laws and
Regulations providing the actions taken to demonstrate how the remedial action, which includes
the CEA, conforms to current statutes and regulations.

2. Evaluation of Future Water Uses

a. Are there any planned changes within the 25-year water use planning horizon for the aquifer(s),
in which the CEA is located, since the Department established the CEA or the last completed
biennial review, whichever is more recent?  Ensure that all sources in Attachment 2: Results of
the 25-Year Water Use Planning Review have been reviewed and are checked off.

Yes  No  (If No, proceed to #3)

If Yes, provide details of the changes in Attachment 2: Results of the 25-Year Water Use
Planning Review.

b. Will any of the proposed changes in the ground water use, identified above, possibly influence
the protectiveness of the remedial action that includes the ground water CEA?

Yes  No  (If No, proceed to #3)

Provide explanations in Attachment 2: Results of the 25-Year Water Use Planning Review.

c. Is there a need to reevaluate the fate and transport of the ground water contamination plume and
to revise the CEA to ensure that the remedial action remains protective of the public health and
safety and the environment?

Yes  No  (If No, proceed to #3)

If Yes, provide a brief explanation below and attach the revised CEA model prepared in
accordance with N.J.A.C. 7:26E-8.6(b) 10.  Provide calculations and a scaled map including
delineation of the plume extent and all Blocks and Lots that are within the extent of the CEA and
include this in Attachment 3: Revised CEA.

          

3. Well Search

a. Have there have been any actual changes in ground water use, pursuant to N.J.A.C. 7:26E-8.6(a)
3., since the Department established the ground water CEA or the last completed biennial review,
whichever is more recent?  Provide results of well searches in Attachment 4: Well Search
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Yes  No  (If No, proceed to #4 below)

b. Have any of the actual changes in the ground water use, identified above, influenced or may
influence the protectiveness of the remedial action that includes the ground water CEA?

Yes  No  (If No, proceed to #4 below)

If Yes, provide explanations in Attachment 4: Well Search.

4. Ground Water Monitoring Wells associated with the CEA

a. During inspections was the physical integrity of each well acceptable and the security measures
adequate as documented in an inspection log? Include the inspection logs in Attachment 5:
Maintenance Records for Monitoring Wells.

Yes  No  (If Yes, proceed to #5 below)

If No, describe the associated problem(s) and how each of the situations was corrected.

          

b. Include in Attachment 6: Well Abandonment Forms copies of the well abandonment forms for
all monitoring well(s) used to establish the ground water CEA that have been decommissioned
since the previously submitted biennial certification or establishment of the CEA, whichever is
later.

5. Land Use Disturbance

a. Has there been any land use disturbance, such as the installation of a detention basin, that
intercepted the water table within the area of the ground water CEA?

Yes  No  (If No, proceed to #6 below)

If Yes, present the data and evaluation required in accordance with N.J.A.C. 7:26E-8.6(a) 5 and
8.6(b) 7.  Present the sampling results, and the associated reduced laboratory data deliverables
Quality Assurance/Quality Control (QA/QC) package as per N.J.A.C. 7:26E-2.1 (a) 13ii. and
evaluation in Attachment 7: Results of Land Use Disturbance Analysis.

6.CEA Status (check the appropriate box below )

Present the sampling results, the associated reduced laboratory data deliverables Quality
Assurance/Quality Control package pursuant to N.J.A.C. 7:26E-2.1 (a) 13ii and evaluation in
Attachment 8: Results of Ground Water Analysis for the appropriate situation, as necessary.

 The currently effective termination date of the CEA has not passed and no ground water sampling
has been conducted.
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 The currently effective termination date of the CEA has passed and the required ground water
samples were collected and evaluated in accordance with N.J.A.C. 7:26E-8.6(a) 7ii, or reference 8.6(a)
8.  Do the sampling results confirm that the contaminant concentrations are at or below the applicable
Ground Water Quality Standards throughout the entire ground water CEA?

Yes  No  If Yes provide the results of the analysis in Attachment 8: Results of Ground Water 
Analysis and then proceed to III. Certification, below.

If No, present the data, an explanation of why ground water contamination is still present and a re-
evaluation of the ground water quality standards pursuant to N.J.A.C. 7:26E-8.3(b), 8.6(b) 10 and
8.6(b) 13.  Present this information in Attachment 8: Results of Ground Water Analysis

 The currently effective termination date of the CEA has not passed, however ground water samples
have been voluntarily collected and evaluated in accordance with N.J.A.C. 7:26E-8.6(a) 7ii or 8.6(a)
6ii.

III. Certification

A.  Certification, Copying and Reporting Requirement

Provide both a paper and an electronic copy of this certification, in accordance with N.J.A.C. 7:26E-8.6(c)2, to
the following people. Provide documentation in Attachment 9 Name and Address Copy List confirming that
each of the following groups of people received a copy of the Certification:

1. The municipal and county clerks for each municipality and county in which any real property
overlying the CEA is located;

2. The local, county and regional health department for each municipality and county in which any
real property overlying the CEA is located;

3. Each owner of the real property which is overlying the CEA; and
4. Each current operator at the real property which is overlying the CEA.

B. Person Responsible for the Biennial Certification: (The following certification shall be signed according to N.J.A.C.
7:26E-1.5, N.J.A.C. 7:26C-1.2 and the covenant not to sue (if issued) as follows:

1. For a Limited Liability Company a member of the Limited Liability Company; or
2. For a Corporation by a person authorized by a resolution of the board of directors to sign the document.  A copy of the
resolution, certified as a true copy by the secretary of the corporation, shall be submitted along with the certification; or
3. For a partnership or sole proprietorship, by a general partner or the proprietor, respectively; or
4. For a municipality, State, federal or other public agency by either a principal executive officer or ranking elected
Official.
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“I certify under penalty of law that I have personally examined and am familiar with the information
submitted herein and all attached documents, and that based on my inquiry of those individuals
immediately responsible for obtaining the information, to the best of my knowledge I believe that the
submitted information is true, accurate, and complete.  I am aware that there are significant civil
penalties for knowingly submitting false, inaccurate, or incomplete information and that I am
committing a crime of the fourth degree if I make a written false statement, which I do not believe to
be true.  I am also aware that if I knowingly direct or authorize the violation of any statute, I am
personally liable for the penalties.”

I also understand that in order to maintain the benefits of the Covenant Not to Sue, the engineering and
institutional controls (as applicable) must be evaluated and maintained to remain protective of public
health and safety and of the environment.

Based upon all of the information that I have provided above, I hereby certify that the remedial
action(s) for which this Classification Exception Area was established remain protective of public
health and safety and of the environment.

Name (print or type):           
Title:           

Signature:
Name of Limited Liability Company, Corporation or General or Limited
Partnership:           
Date:           

Sworn to & Subscribed before me

On this           Day of           20           

  Notary
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Attachments to the CEA Biennial Certification
Attachment 1: Comparison of Applicable Laws and Regulations

Evaluation of Laws and Regulations must include, but is not limited to the following
list.  These Statutes and Regulations can be found at the following web sites
http://www.njleg.state.nj.us/ or http://www.state.nj.us/dep/legal/nj_env_law.htm.

List all statutes and regulations that are applicable. Subsequent changes that apply to the CEA Actions taken to conform the CEA with current
statutes and regulations

Spill Compensation Control Act, N.J.S.A. 58:10-
23.11 et seq.
Brownfields and Contaminated Site Remediation
Act, N.J.S.A. 58:10B-1 et seq.

                    

Water Pollution Control Act,  N.J.S.A. 58:10A-1, et
seq.

                    
Technical Requirements for Site Remediation,
N.J.A.C. 7:26E

                    
Procedures for Department Oversight of the
Remediation of Contaminated Sites, N.J.A.C. 7:26C

                    
Underground Storage Tank Regulations, N.J.A.C.
7:14B

                    
Industrial Site Recovery Act Regulations, N.J.A.C.
7:26B

                    
Others (Specify)                               

Attachment 2: Evaluation of Future Water Uses (Results of the 25-Year Water Use Planning 
Review)

All plans, records and other relevant information shall be obtained from the following sources,
without limitation.  Please check the following boxes to confirm that the following sources were
evaluated.

 i. The New Jersey Water Master Plan;
 ii. Department of Environmental Protection, Bureau of Water Allocation
 iii. Municipal master plans;
 iv. Zoning Plans;
 v. Local water purveyor plans and planning data pertaining to the existence of water lines and 

proposed future installation of water lines;
 vi. Local Planning Officials;
 vii. Local and county ordinances restricting installation of potable wells; and
 viii.County and local boards of health

a. Changes within the 25-year water use planning horizon (as appropriate):
          

b. Determination of actual or proposed changes in the ground water use above have 
influenced or may influence the protectiveness of the remedial action that includes the 
ground water CEA  (as appropriate):
          

http://www.njleg.state.nj.us/
http://www.state.nj.us/dep/legal/nj_env_law.htm
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Attachment 3: Revised CEA

Attachment 4: Well Search
          

Attachment 5: Maintenance Records for Monitoring Wells

 No monitoring wells, associated with this site, are present.
 Monitoring wells and records, associated with this site, are enclosed.

          

Attachment 6 Well Abandonment Forms

 No Well Abandonment Forms required at this time
 Well Abandonment Forms enclosed

          

Attachment 7 Results of Land Use Disturbance

Attachment 8 Results of Ground Water Analysis

Attachment 9 Name and Address Copy List



TABLE 3-2 
SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS FOR WATER 

 

PARAMETERS 
SAMPLE 
VOLUME 

REQUIRED 
CONTAINER(1) PRESERVATION 

TCL VOC 40 mL 3-40 ml vials with septum 
cap; no headspace 

HCL to pH <2, Cool 4°C 

SGWS VOC (2) 40 mL 3-40 ml vials with septum 
cap; no headspace 

HCL to pH <2, Cool 4°C 

TCL SVOC/PAH  1 L 2-1000 ml amber glass Cool 4°C 
TCL Pesticides/PCBs 1 L 2-1000 ml amber glass Cool 4°C 
Metals – Total 300 mL 1-1000 ml poly. HNO3 to pH <2, Cool 4°C 
pH -- 1-100 ml poly. Cool 4°C 
Explosives 770 mL 1-950 ml amber glass Cool 4°C 
Mustard Breakdown 
Product - Thiodiglycol  

 
500ml 

 
1-1000ml amber glass 

 
Cool 4°C 

TDS 100 mL 1-500 ml poly Cool 4°C 
Hardness 50 mL 1-500 ml poly HNO3 to pH <2, Cool to 4°C 
Total Chloride/Sulfate 50 mL 1-500 ml poly Cool 4°C 
Sulfide 500 mL 1-500 ml poly NaOH/Zn Acetate Cool to 4o C 
CO2 100 mL 1-250 ml amber glass 

(no headspace) 
Cool to 4o C 

Phosphate 50 mL 1-500 ml poly H2SO4 to pH<2, Cool to 4o C 
Nitrate 100mL 1-500 ml poly Cool to 4o C 
Ammonia 500mL 1-500 ml poly H2SO4 to pH<2, Cool to 4o C 
Methane (with 
Ethane/Ethene) 

100mL 3-40ml vials w/ septum 
(no headspace) 

H2SO4 to pH<2, Cool to 4o C 

Alkalinity 100 mL 1-500 mL poly Cool to 4°C 

TOC 25 mL 1-250 mL amber glass H2SO4 to pH <2, Cool 4°C 

BOD 1000 mL 1–1000 mL poly Cool to 4°C 

Ferrous Iron 50 mL 1-250 mL amber glass 2 mL conc. HCl/100 mL; no 
exposure to sunlight 

Oil & Grease 1 L 1-1000 ml amber glass H2SO4 to pH <2, Cool 4°C 

TRPH 1 L 1-1000 ml amber glass H2SO4 to pH <2, Cool 4°C 

Cyanide 500 mL 1-liter poly NaOH to pH >12, Cool 4°C 

 
NOTES: 
(1) Triplicate volumes are required for samples selected for lab QC. 
(2) GC methods proposed for SGWS for quick turnaround, low detection limit screening data only. 
 
Reference: SW-846, Third Edition, USEPA; MCAWW; and Standard Methods 
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TABLE 3-6 
ANALYTICAL METHODS FOR WATER 

 

PARAMETERS 
PREPARATIO

N METHOD  
CLEANU

P 
METHOD 

ANALYSIS 
METHOD HOLDING TIMES(1) 

(Preparation/Analysis) 

VOC 5030 -- 8260 14 days (7 days if unpreserved) 
SVOC/PAH 3520 or 3510 -- 8270 7 days/ 40 days extraction to analysis 
PESTICIDES 3520 or 3510 3620(2) 8081 7 days/ 40 days extraction to analysis 
PCBs 3520 or 3510 3665(4) 8082 7 days/ 40 days extraction to analysis 
HERBICIDES ----- ----- 8151 7 days/ 40 days extraction to analysis 
PP/TAL METALS - TOTAL 3010/3020 (3) -- 6010 (7470 for Hg) (3) Hg: 28 days; others: 6 months 
pH -- -- 9040 Immediately 
EXPLOSIVES -- -- 8330 7 days/ 40 days extraction to analysis 
CYANIDE 9010 -- 9012 14 days 
MUSTARD BREAKDOWN 
PRODUCT 
-  THIODIGYLCOL 

-- -- UW22/LW18 (Mod) 14 days 

OIL AND GREASE -- -- 413.1 28 days 
HARDNESS -- -- 130.2 6 months 
TRPH -- -- 418.1 28 days 
TDS -- -- 160.1 7 days 
CHLORIDE -- -- 325.3 28 days 
ALKALINITY -- -- 310.1 14 days 
PHOSPHATE -- -- 365.3 28 days 
NITRATE -- -- 353.2 48 hours 
AMMONIA -- -- 350.3 28 days 
SULFATE -- -- 375.4 28 days 
TOC -- -- 415.1 28 days 
SULFIDE -- -- 376.1 7 days 
BOD5 -- -- 405.1 48 hours 
CO2 -- -- 4500-CO2D Immediately 
FERROUS FE -- -- 3500-FeD Immediately 
METHANE (with 
ETHANE/ETHENE) 

-- -- 3810 14 days 

 
NOTES: 
 
(1) Holding times are based on collection dates unless otherwise specified. 
(2) Optional Florisil cleanup. 
(3)  All metals except mercury (7470) will be analyzed by trace ICP Method 6010.  Graphite furnace will be used by a NJDEP 

and USACE certified laboratory for the following analytes if the reporting limits cannot not be met: As – 7060, Pb – 7421, Se 
- 7740, Tl – 7841, Cd – 7131, Sb - 7041.  If graphite furnace is to be used, method 3020 will be used for sample digestion. 

(4)  Sulfuric acid cleanup is mandatory 
 
Reference: SW-846, Third Edition, U.S. EPA; MCAWW; and Standard Methods. 
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TABLE 4-1 
VOLATILE ORGANIC COMPOUNDS 

REGULATORY REQUIREMENTS FOR WATER AND SOIL 
 

Analytes 
NJDEP 
GWQS 
(μg/L) 

NJDEP 
FW-2 

Standard 
(μg/L) 

NJDEP 
Soil 

Criteria(1) 

(mg/kg) 

Freshwater Sediment 
Screening Guidelines(6) 

LEL (mg/kg) 

Marine/Estuarine 
Screening 

Guidelines(7) 
ER-L (mg/kg) 

Chloromethane 30 NSA 10 NSA NSA 
Bromomethane 10 48.4(h) 1 NSA NSA 
Vinyl Chloride 5 0.0830(hc) 10 NSA NSA 
Chloroethane NSA NSA NSA NSA NSA 
Methylene Chloride 3(3) 2.49(hc) 1(4) NSA NSA 
Acetone 700 NSA 100 NSA NSA 
Carbon Disulfide NSA NSA NSA NSA NSA 
1,1-Dichloroethene 2 4.81(hc) 10 NSA NSA 
1,1-Dichloroethane 50(3) NSA 10(4) NSA NSA 
cis-1,2-Dichloroethene 70(3) NSA 1(4) NSA NSA 
trans-1,2-dichloroethene 100(3) 592(h) 50(4) NSA NSA 
Chloroform 6 5.67(hc) 1 NSA NSA 
1,2-Dichloroethane 2 0.291(hc) 1 NSA NSA 
2-Butanone 300 NSA 50 NSA NSA 
1,1,1-Trichloroethane 30 127(h) 50(4) NSA NSA 
Carbon Tetrachloride 2 0.363(hc) 1 NSA NSA 
Bromodichloromethane 1 0.266(hc) 1 NSA NSA 
1,2-Dichloropropane 1 NSA 43(2) NSA NSA 
cis-1,3-Dichloropropene NSA 0.193(hc)* 1(5) NSA NSA 
Trichloroethene 1 1.09(hc) 1 NSA NSA 
Dibromochloromethane 10 72.6(h) 1 NSA NSA 
1,1,2-Trichloroethane 3 13.5(h) 1(4) NSA NSA 
Benzene 1 0.150(hc) 1 NSA NSA 
trans-1,3-Dichloropropene NSA 0.193(hc)* 1(5) NSA NSA 
Bromoform 4 4.38(hc) 1 NSA NSA 
4-Methyl-2-pentanone 400 NSA 50 NSA NSA 
2-Hexanone NSA NSA NSA NSA NSA 
Tetrachloroethene 1 0.388(hc) 1 NSA NSA 
Toluene 1000 7440(h) 500 NSA NSA 
1,1,2,2-Tetrachloroethane 1(3) 1.72(hcc) 1(4) NSA NSA 
Chlorobenzene 50(3) 22.0(hc) 1(4) NSA NSA 
Ethyl Benzene 700 3030(h) 100 NSA NSA 
Styrene 100 NSA 97 NSA NSA 
Xylenes (total) 1000(3) NSA 10(4) NSA NSA 
 
See next page for notes. 
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TABLE 4-1 (continued) 
VOLATILE ORGANIC COMPOUNDS 

REGULATORY REQUIREMENTS FOR WATER AND SOIL 
 
NOTES: 
 

NSA - No Standard Available  
GWQS - Groundwater Quality Standard 
LEL – Lowest Effects Levels 
ER-L – Effects Range-Low 
(1) More stringent of NRDCSCC or IGWSCC (February 1994). 
(2) NSA for IGWSCC.  The reported criteria are NRDCSCC. 
(3) February 1997 Interim Specific Groundwater Criteria. 
(4) New IGWSCC are being developed by NJDEP and will likely be higher than the February 1994 criteria. 
(5) Criteria is for total (cis and trans). 
(6) Table 1, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on 

dry-weight. 
(7) Table 2, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on 

dry-weight. 
(h) Noncarcinogenic effect-based human health criteria as a 30-day average with no frequency of exceedance 

at or above the design flows specified in section N.J.A.C. 7:9B-1.5(c)2. 
(hc) Carcinogenic effect-based human health criteria as a 70-year average with no frequency of exceedance at 

or above the design flows specified in section N.J.A.C. 7:9B-1.5(c)2 and are based on a risk level of one-
in-one-million. 

(hcc)Toxic substances considered to be possible human carcinogens as a 70-year average with no frequency of 
exceedance at or above the design flows specified in section N.J.A.C. 7:9B-1.5(c)2 and are based on a risk 
of one-in-one hundred thousand. 
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TABLE 4-5 
EXPLOSIVES COMPOUNDS 

REGULATORY REQUIREMENTS FOR WATER AND SOIL 
 

ANALYTE NJDEP 
GWQS 
(μg/L) 

NJDEP 
FW-2 Standard 

(μg/L) 

NJDEP Soil 
Criteria(1) 

(mg/Kg) 

Freshwater Sediment 
Screening Guidelines(4) 

LEL (mg/kg) 

Marine/Estuarine 
Sediment Screening 

Guidelines(5) 
ER-L (mg/kg) 

HMX NSA NSA NSA NSA NSA 
RDX NSA NSA NSA NSA NSA 
1,3,5-TNB NSA NSA NSA NSA NSA 
1,3-DNB NSA 2620(h) NSA NSA NSA 
Tetryl NSA NSA NSA NSA NSA 
NB 10 16.0(h) 10 NSA NSA 
2,4,6-TNT 0.4 NSA 10(2) NSA NSA 
2,6-DNT(3)  10(3) NSA 4(3) NSA NSA 
2,4-DNT(3) 10(3) 0.11(h) 4(3) NSA NSA 
2-Amino-4,6-DNT(2) 0.4(2) NSA 10(2) NSA NSA 
4-Amino-2,6-DNT(2) 0.4(2) NSA 10(2) NSA NSA 
NG NSA NSA NSA NSA NSA 
PETN NSA NSA NSA NSA NSA 

 
NOTES: 
 
LEL – Lowest Effects Levels 
ER-L – Effects Range-Low 
(1) More stringent of NRDCSCC or IGWSCC (February 1994). 
(2) 2,4,6-TNT and Amino-DNT soil criteria are NJDEP site-specific interim criteria.  Draft GWQS for Amino-DNTs 

is being evaluted by NJDEP and may change. 
(3) 2,4-DNT and 2,6-DNT co-elute; criteria is for 2,4-DNT/2,6-DNT mixture. 
(4) Table 1, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on dry-weight. 
(5) Table 2, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on dry-weight. 
(h) Noncarcinogenic effect-based human health criteria as a 30-day average with no frequency of exceedance at or above the design flows 

specified in section N.J.A.C. 7:9B-1.5(c)2. 
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TABLE 4-9 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE OBJECTIVES 

ORGANIC COMPOUNDS 
 

  Percent Recovery Limits(2) Percent RPD Limits(2) 

Fraction Matrix  Spike Compound(1) 
Water Soil/ 

Sediment/Tissue Water Soil/ 
Sediment/Tissue 

VOA 
VOA 
VOA 
VOA 
VOA 

1,1-Dichloroethene 
Trichloroethene 
Chlorobenzene 
Toluene 
Benzene 

70-130 
70-130 
70-130 
70-130 
70-130 

70-130 
70-130 
70-130 
70-130 
70-130 

30 
30 
30 
30 
30 

50 
50 
50 
50 
50 

BN 
BN 
BN 
BN 
BN 
BN 

1,2,4-Trichlorobenzene 
Acenaphthene 
2,4-Dinitrotoluene 
Pyrene 
N-nitroso-di-N-propylamine 
1,4-Dichlorobenzene 

45-135 
45-135 
45-135 
45-135 
45-135 
45-135 

51-120 
46-135 
38-137 
24-144 
20-150 
25-122 

50 
50 
50 
50 
50 
50 

60 
60 
60 
60 
60 
60 

ACID 
ACID 
ACID 
ACID 
ACID 

Pentachlorophenol 
Phenol 
2-Chlorophenol 
4-Chloro-3-methylphenol 
4-Nitrophenol 

45-135 
45-135 
45-135 
45-135 
45-135 

45-135 
45-135 
45-135 
45-135 
45-135 

50 
50 
50 
50 
50 

60 
60 
60 
60 
60 

PEST 
PEST 
PEST 
PEST 
PEST 
PEST 

Lindane 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4-DDT 

40-140 
40-140 
40-140 
40-140 
40-140 
40-140 

40-140 
40-140 
40-140 
40-140 
40-140 
40-140 

50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 

PCB Aroclor 1016 
Aroclor 1260 

40-140 
40-140 

40-140 
40-140 

50 
50 

50 
50 
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TABLE 4-9 (CONTINUED) 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE OBJECTIVESORGANIC 

COMPOUNDS 
 

  Percent Recovery Limits(2) Percent RPD Limits(2) 

Fraction Matrix  Spike Compound(1) 
Water Soil/ 

Sediment/Tissue Water Soil/ 
Sediment/Sedimen

t 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene* 
2,6-Dinitrotoluene* 
2-amino-4,6-Dinitrotoluene 
4-amino-2,6-Dinitrotoluene 
HMX 
Nitrobenzene 
RDX 
Tetryl 

50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
45-140 

50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
45-140 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

 
HPLC 

Thiodiglycol 
Nitroglycerine 
PETN 

50-140 
50-140 
50-140 

50-140 
50-140 
50-140 

50 
50 
50 

50 
50 
50 

 
NOTE: 
 
RPD – Relative Percent Difference 
(1) Compound to be spiked may be project-specific.  These are commonly spiked compounds. 
(2)  The control limits may be established by individual laboratories and may be different from limits provided in 

this table. 
*  2,4-DNT and 2,6-DNT co-elute; control limits are for 2,4-DNT/2,6-DNT mixture. 
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TABLE 4-10 
QC OBJECTIVES FOR ACCURACY IN LCS 

ORGANIC COMPOUNDS 
 

Fraction Spiked Compounds(1) Water Limits 
(% Recovery)(2) 

Solid Limits 
(% Recovery)(2) 

 
 
 
 
 
 
 
 

VOA 

Vinyl Chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Trichloroethene 
Benzene 
Tetrachloroethene 
chlorobenzene 
Ethylbenzene 
Xylenes (total) 
Cis-1,2-dichloroethene 
Trans-1,2-dichloroetheen 
2-butanone 
1,1,2-trichloroethane 
Toluene 
1,1,2,2-Tetrachloroethane 

 80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 

75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 

 
 
 
 
 
 
 

BNA 

Nitrobenzene 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Bis(2-Ethylhexyl)phthalate 
Benzo(b)flouranthene 
Benzo(k)flouranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,I)perylene 

 60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 

60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 

 
PEST 

Heptachlor 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

50-130 
50-130 
50-130 
50-130 

50-130 
50-130 
50-130 
50-130 

PCB Aroclor 1016 
Aroclor 1260 

50-130 
50-130 

50-130 
50-130 
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TABLE 4-10 (continued) 
QC OBJECTIVES FOR ACCURACY IN LCS 

ORGANIC COMPOUNDS 
 

Fraction Spiked Compounds(1) Water Limits 
(% Recovery)(2) 

Solid Limits 
(% Recovery)(2) 

 
 

EXPLOSIVES 
 

2,4,6-Trinitrotoluene 
4-Amino-2,6-dinitrotoluene 
Nitrobenzene 
2-Amino-4,6-dinitrotoluene 
2,4-/2,6-Dinitrotoluene 

60-120 
60-120 
60-120 
60-120 
60-120 

60-120 
60-120 
60-120 
60-120 
60-120 

HPLC 
Thiodiglycol 
Nitroglycerine 
PETN 

60-120 
60-120 
60-120 

60-120 
60-120 
60-120 

 
Sporadic marginal failures (SMF): The number of sporadic marginal failure allowances 
depends upon the number of target analytes reported from the analysis.  Acceptable criteria 
are based on the number of failures (f) and the number of samples (n) per the table below: 

 
n f 

10-15 1 
16-45 2 
46-85 3 

86-130 4 
 

n = total number of target analytes being simultaneously analyzed 
f = maximum number of analytes expected to fall outside of the 3-sigma control limits with 99% confidence if 
the probability of a random failure is less than or equal to 1% 

 
 
Notes: 
(1) Compound to be spiked may be project-specific.  These are commonly spiked compounds. 
(2) The control limits may be established by individual laboratories and may be different from limits provided in 

this table. 
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TABLE 4-11 
QC OBJECTIVES FOR ACCURACY 

FOR ORGANIC SURROGATE ANALYSES 
 

  Percent Recovery(2) 

Fraction Surrogate Compound(1) Low/Medium 
Water 

Low/Medium 
Soil/Sediment/Tissue 

VOA 
VOA 
VOA 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

70-130 
70-130 
70-130 

70-130 
70-130 
70-130 

BNA 
BNA 
BNA 
BNA 
BNA 
BNA 

Nitrobenzene-d5 
2-Fluorobiphenyl 
p-Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

45-130 
45-130 
45-130 
35-140 
35-140 
35-140 

45-130 
45-130 
45-130 
35-140 
35-140 
35-140 

PEST/PCB 
PEST/PCB 

 
EXPLOSIVES 

Tetrachloro-m-xylene 
Decachlorobiphenyl 
 
4-Nitroaniline 

40-140 
40-140 

 
40-140 

40-140 
40-140 

 
40-140 

 
(1) Compound to be spiked may be project-specific.  These are commonly spiked compounds. 
(2) The control limits may be established by individual laboratories and may be different from limits provided in 

this table. 
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TABLE 4-12 

INORGANIC ACCURACY AND PRECISION GOALS 
 

SAMPLE TYPE %RPD RECOVERY (PERCENT)

Sample Duplicate Water: 20 
Solid: 25 Not Applicable 

Laboratory Control Sample Not Applicable 80 – 120* 

MS/MSD 20 75 -125 

 
Sporadic marginal failures (SMF): 60% - 140%.  The number of sporadic marginal failure 
allowances depends upon the number of target analytes reported from the analysis.  If 
between 7 to 15 metals are reported from the ICP analysis, one (1) SMF is allowed to the 
expanded criteria presented.  If greater than 15 metals are reported from the ICP analysis, 
two (2) SMFs are allowed. 
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TABLE 4-13 
GC/MS CALIBRATION CHECK COMPOUNDS AND SYSTEM 

PERFORMANCE CHECK COMPOUNDS 
 

VOLATILES SEMI-VOLATILES 

Chloromethane* Phenol** 

Vinyl chloride** 1,4-Dichlorobenzene** 

1,1-Dichloroethene** N-Nitroso-di-n-propylamine* 

1,1-Dichloroethane* 2-Nitrophenol** 

Chloroform** 2,4-Dichlorophenol** 

1,2-Dichloropropane** Hexachlorbutadiene* 

Bromoform* 4-Chloro-3-methylphenol** 

1,1,2,2-Tetrachloroethane* Hexachlorocyclopentadiene* 

Toluene** 2,4,6-Trichlorophenol** 

Chlorobenzene* Acenaphthlene** 

Ethylbenzene** 2,4-Dinitrophenol* 

 4-Nitrophenol 

 Diphenylamine** 

 Pentachlorophenol** 

 Fluoranthene** 

 Di-n-octylphthalate** 

 Benzo(a)pyrene** 
 
NOTES: 
 
* = System performance check compound 
** = Calibration check compound 

 
 



TABLE 3-2 
SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS FOR WATER 

 

PARAMETERS 
SAMPLE 
VOLUME 

REQUIRED 
CONTAINER(1) PRESERVATION 

TCL VOC 40 mL 3-40 ml vials with septum 
cap; no headspace 

HCL to pH <2, Cool 4°C 

SGWS VOC (2) 40 mL 3-40 ml vials with septum 
cap; no headspace 

HCL to pH <2, Cool 4°C 

TCL SVOC/PAH  1 L 2-1000 ml amber glass Cool 4°C 
TCL Pesticides/PCBs 1 L 2-1000 ml amber glass Cool 4°C 
Metals – Total 300 mL 1-1000 ml poly. HNO3 to pH <2, Cool 4°C 
pH -- 1-100 ml poly. Cool 4°C 
Explosives 770 mL 1-950 ml amber glass Cool 4°C 
Mustard Breakdown 
Product - Thiodiglycol  

 
500ml 

 
1-1000ml amber glass 

 
Cool 4°C 

TDS 100 mL 1-500 ml poly Cool 4°C 
Hardness 50 mL 1-500 ml poly HNO3 to pH <2, Cool to 4°C 
Total Chloride/Sulfate 50 mL 1-500 ml poly Cool 4°C 
Sulfide 500 mL 1-500 ml poly NaOH/Zn Acetate Cool to 4o C 
CO2 100 mL 1-250 ml amber glass 

(no headspace) 
Cool to 4o C 

Phosphate 50 mL 1-500 ml poly H2SO4 to pH<2, Cool to 4o C 
Nitrate 100mL 1-500 ml poly Cool to 4o C 
Ammonia 500mL 1-500 ml poly H2SO4 to pH<2, Cool to 4o C 
Methane (with 
Ethane/Ethene) 

100mL 3-40ml vials w/ septum 
(no headspace) 

H2SO4 to pH<2, Cool to 4o C 

Alkalinity 100 mL 1-500 mL poly Cool to 4°C 

TOC 25 mL 1-250 mL amber glass H2SO4 to pH <2, Cool 4°C 

BOD 1000 mL 1–1000 mL poly Cool to 4°C 

Ferrous Iron 50 mL 1-250 mL amber glass 2 mL conc. HCl/100 mL; no 
exposure to sunlight 

Oil & Grease 1 L 1-1000 ml amber glass H2SO4 to pH <2, Cool 4°C 

TRPH 1 L 1-1000 ml amber glass H2SO4 to pH <2, Cool 4°C 

Cyanide 500 mL 1-liter poly NaOH to pH >12, Cool 4°C 

 
NOTES: 
(1) Triplicate volumes are required for samples selected for lab QC. 
(2) GC methods proposed for SGWS for quick turnaround, low detection limit screening data only. 
 
Reference: SW-846, Third Edition, USEPA; MCAWW; and Standard Methods 
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TABLE 3-6 
ANALYTICAL METHODS FOR WATER 

 

PARAMETERS 
PREPARATIO

N METHOD  
CLEANU

P 
METHOD 

ANALYSIS 
METHOD HOLDING TIMES(1) 

(Preparation/Analysis) 

VOC 5030 -- 8260 14 days (7 days if unpreserved) 
SVOC/PAH 3520 or 3510 -- 8270 7 days/ 40 days extraction to analysis 
PESTICIDES 3520 or 3510 3620(2) 8081 7 days/ 40 days extraction to analysis 
PCBs 3520 or 3510 3665(4) 8082 7 days/ 40 days extraction to analysis 
HERBICIDES ----- ----- 8151 7 days/ 40 days extraction to analysis 
PP/TAL METALS - TOTAL 3010/3020 (3) -- 6010 (7470 for Hg) (3) Hg: 28 days; others: 6 months 
pH -- -- 9040 Immediately 
EXPLOSIVES -- -- 8330 7 days/ 40 days extraction to analysis 
CYANIDE 9010 -- 9012 14 days 
MUSTARD BREAKDOWN 
PRODUCT 
-  THIODIGYLCOL 

-- -- UW22/LW18 (Mod) 14 days 

OIL AND GREASE -- -- 413.1 28 days 
HARDNESS -- -- 130.2 6 months 
TRPH -- -- 418.1 28 days 
TDS -- -- 160.1 7 days 
CHLORIDE -- -- 325.3 28 days 
ALKALINITY -- -- 310.1 14 days 
PHOSPHATE -- -- 365.3 28 days 
NITRATE -- -- 353.2 48 hours 
AMMONIA -- -- 350.3 28 days 
SULFATE -- -- 375.4 28 days 
TOC -- -- 415.1 28 days 
SULFIDE -- -- 376.1 7 days 
BOD5 -- -- 405.1 48 hours 
CO2 -- -- 4500-CO2D Immediately 
FERROUS FE -- -- 3500-FeD Immediately 
METHANE (with 
ETHANE/ETHENE) 

-- -- 3810 14 days 

 
NOTES: 
 
(1) Holding times are based on collection dates unless otherwise specified. 
(2) Optional Florisil cleanup. 
(3)  All metals except mercury (7470) will be analyzed by trace ICP Method 6010.  Graphite furnace will be used by a NJDEP 

and USACE certified laboratory for the following analytes if the reporting limits cannot not be met: As – 7060, Pb – 7421, Se 
- 7740, Tl – 7841, Cd – 7131, Sb - 7041.  If graphite furnace is to be used, method 3020 will be used for sample digestion. 

(4)  Sulfuric acid cleanup is mandatory 
 
Reference: SW-846, Third Edition, U.S. EPA; MCAWW; and Standard Methods. 
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TABLE 4-1 
VOLATILE ORGANIC COMPOUNDS 

REGULATORY REQUIREMENTS FOR WATER AND SOIL 
 

Analytes 
NJDEP 
GWQS 
(μg/L) 

NJDEP 
FW-2 

Standard 
(μg/L) 

NJDEP 
Soil 

Criteria(1) 

(mg/kg) 

Freshwater Sediment 
Screening Guidelines(6) 

LEL (mg/kg) 

Marine/Estuarine 
Screening 

Guidelines(7) 
ER-L (mg/kg) 

Chloromethane 30 NSA 10 NSA NSA 
Bromomethane 10 48.4(h) 1 NSA NSA 
Vinyl Chloride 5 0.0830(hc) 10 NSA NSA 
Chloroethane NSA NSA NSA NSA NSA 
Methylene Chloride 3(3) 2.49(hc) 1(4) NSA NSA 
Acetone 700 NSA 100 NSA NSA 
Carbon Disulfide NSA NSA NSA NSA NSA 
1,1-Dichloroethene 2 4.81(hc) 10 NSA NSA 
1,1-Dichloroethane 50(3) NSA 10(4) NSA NSA 
cis-1,2-Dichloroethene 70(3) NSA 1(4) NSA NSA 
trans-1,2-dichloroethene 100(3) 592(h) 50(4) NSA NSA 
Chloroform 6 5.67(hc) 1 NSA NSA 
1,2-Dichloroethane 2 0.291(hc) 1 NSA NSA 
2-Butanone 300 NSA 50 NSA NSA 
1,1,1-Trichloroethane 30 127(h) 50(4) NSA NSA 
Carbon Tetrachloride 2 0.363(hc) 1 NSA NSA 
Bromodichloromethane 1 0.266(hc) 1 NSA NSA 
1,2-Dichloropropane 1 NSA 43(2) NSA NSA 
cis-1,3-Dichloropropene NSA 0.193(hc)* 1(5) NSA NSA 
Trichloroethene 1 1.09(hc) 1 NSA NSA 
Dibromochloromethane 10 72.6(h) 1 NSA NSA 
1,1,2-Trichloroethane 3 13.5(h) 1(4) NSA NSA 
Benzene 1 0.150(hc) 1 NSA NSA 
trans-1,3-Dichloropropene NSA 0.193(hc)* 1(5) NSA NSA 
Bromoform 4 4.38(hc) 1 NSA NSA 
4-Methyl-2-pentanone 400 NSA 50 NSA NSA 
2-Hexanone NSA NSA NSA NSA NSA 
Tetrachloroethene 1 0.388(hc) 1 NSA NSA 
Toluene 1000 7440(h) 500 NSA NSA 
1,1,2,2-Tetrachloroethane 1(3) 1.72(hcc) 1(4) NSA NSA 
Chlorobenzene 50(3) 22.0(hc) 1(4) NSA NSA 
Ethyl Benzene 700 3030(h) 100 NSA NSA 
Styrene 100 NSA 97 NSA NSA 
Xylenes (total) 1000(3) NSA 10(4) NSA NSA 
 
See next page for notes. 
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TABLE 4-1 (continued) 
VOLATILE ORGANIC COMPOUNDS 

REGULATORY REQUIREMENTS FOR WATER AND SOIL 
 
NOTES: 
 

NSA - No Standard Available  
GWQS - Groundwater Quality Standard 
LEL – Lowest Effects Levels 
ER-L – Effects Range-Low 
(1) More stringent of NRDCSCC or IGWSCC (February 1994). 
(2) NSA for IGWSCC.  The reported criteria are NRDCSCC. 
(3) February 1997 Interim Specific Groundwater Criteria. 
(4) New IGWSCC are being developed by NJDEP and will likely be higher than the February 1994 criteria. 
(5) Criteria is for total (cis and trans). 
(6) Table 1, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on 

dry-weight. 
(7) Table 2, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on 

dry-weight. 
(h) Noncarcinogenic effect-based human health criteria as a 30-day average with no frequency of exceedance 

at or above the design flows specified in section N.J.A.C. 7:9B-1.5(c)2. 
(hc) Carcinogenic effect-based human health criteria as a 70-year average with no frequency of exceedance at 

or above the design flows specified in section N.J.A.C. 7:9B-1.5(c)2 and are based on a risk level of one-
in-one-million. 

(hcc)Toxic substances considered to be possible human carcinogens as a 70-year average with no frequency of 
exceedance at or above the design flows specified in section N.J.A.C. 7:9B-1.5(c)2 and are based on a risk 
of one-in-one hundred thousand. 
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TABLE 4-5 
EXPLOSIVES COMPOUNDS 

REGULATORY REQUIREMENTS FOR WATER AND SOIL 
 

ANALYTE NJDEP 
GWQS 
(μg/L) 

NJDEP 
FW-2 Standard 

(μg/L) 

NJDEP Soil 
Criteria(1) 

(mg/Kg) 

Freshwater Sediment 
Screening Guidelines(4) 

LEL (mg/kg) 

Marine/Estuarine 
Sediment Screening 

Guidelines(5) 
ER-L (mg/kg) 

HMX NSA NSA NSA NSA NSA 
RDX NSA NSA NSA NSA NSA 
1,3,5-TNB NSA NSA NSA NSA NSA 
1,3-DNB NSA 2620(h) NSA NSA NSA 
Tetryl NSA NSA NSA NSA NSA 
NB 10 16.0(h) 10 NSA NSA 
2,4,6-TNT 0.4 NSA 10(2) NSA NSA 
2,6-DNT(3)  10(3) NSA 4(3) NSA NSA 
2,4-DNT(3) 10(3) 0.11(h) 4(3) NSA NSA 
2-Amino-4,6-DNT(2) 0.4(2) NSA 10(2) NSA NSA 
4-Amino-2,6-DNT(2) 0.4(2) NSA 10(2) NSA NSA 
NG NSA NSA NSA NSA NSA 
PETN NSA NSA NSA NSA NSA 

 
NOTES: 
 
LEL – Lowest Effects Levels 
ER-L – Effects Range-Low 
(1) More stringent of NRDCSCC or IGWSCC (February 1994). 
(2) 2,4,6-TNT and Amino-DNT soil criteria are NJDEP site-specific interim criteria.  Draft GWQS for Amino-DNTs 

is being evaluted by NJDEP and may change. 
(3) 2,4-DNT and 2,6-DNT co-elute; criteria is for 2,4-DNT/2,6-DNT mixture. 
(4) Table 1, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on dry-weight. 
(5) Table 2, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on dry-weight. 
(h) Noncarcinogenic effect-based human health criteria as a 30-day average with no frequency of exceedance at or above the design flows 

specified in section N.J.A.C. 7:9B-1.5(c)2. 
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TABLE 4-9 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE OBJECTIVES 

ORGANIC COMPOUNDS 
 

  Percent Recovery Limits(2) Percent RPD Limits(2) 

Fraction Matrix  Spike Compound(1) 
Water Soil/ 

Sediment/Tissue Water Soil/ 
Sediment/Tissue 

VOA 
VOA 
VOA 
VOA 
VOA 

1,1-Dichloroethene 
Trichloroethene 
Chlorobenzene 
Toluene 
Benzene 

70-130 
70-130 
70-130 
70-130 
70-130 

70-130 
70-130 
70-130 
70-130 
70-130 

30 
30 
30 
30 
30 

50 
50 
50 
50 
50 

BN 
BN 
BN 
BN 
BN 
BN 

1,2,4-Trichlorobenzene 
Acenaphthene 
2,4-Dinitrotoluene 
Pyrene 
N-nitroso-di-N-propylamine 
1,4-Dichlorobenzene 

45-135 
45-135 
45-135 
45-135 
45-135 
45-135 

51-120 
46-135 
38-137 
24-144 
20-150 
25-122 

50 
50 
50 
50 
50 
50 

60 
60 
60 
60 
60 
60 

ACID 
ACID 
ACID 
ACID 
ACID 

Pentachlorophenol 
Phenol 
2-Chlorophenol 
4-Chloro-3-methylphenol 
4-Nitrophenol 

45-135 
45-135 
45-135 
45-135 
45-135 

45-135 
45-135 
45-135 
45-135 
45-135 

50 
50 
50 
50 
50 

60 
60 
60 
60 
60 

PEST 
PEST 
PEST 
PEST 
PEST 
PEST 

Lindane 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4-DDT 

40-140 
40-140 
40-140 
40-140 
40-140 
40-140 

40-140 
40-140 
40-140 
40-140 
40-140 
40-140 

50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 

PCB Aroclor 1016 
Aroclor 1260 

40-140 
40-140 

40-140 
40-140 

50 
50 

50 
50 
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TABLE 4-9 (CONTINUED) 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE OBJECTIVESORGANIC 

COMPOUNDS 
 

  Percent Recovery Limits(2) Percent RPD Limits(2) 

Fraction Matrix  Spike Compound(1) 
Water Soil/ 

Sediment/Tissue Water Soil/ 
Sediment/Sedimen

t 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene* 
2,6-Dinitrotoluene* 
2-amino-4,6-Dinitrotoluene 
4-amino-2,6-Dinitrotoluene 
HMX 
Nitrobenzene 
RDX 
Tetryl 

50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
45-140 

50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
45-140 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

 
HPLC 

Thiodiglycol 
Nitroglycerine 
PETN 

50-140 
50-140 
50-140 

50-140 
50-140 
50-140 

50 
50 
50 

50 
50 
50 

 
NOTE: 
 
RPD – Relative Percent Difference 
(1) Compound to be spiked may be project-specific.  These are commonly spiked compounds. 
(2)  The control limits may be established by individual laboratories and may be different from limits provided in 

this table. 
*  2,4-DNT and 2,6-DNT co-elute; control limits are for 2,4-DNT/2,6-DNT mixture. 
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TABLE 4-10 
QC OBJECTIVES FOR ACCURACY IN LCS 

ORGANIC COMPOUNDS 
 

Fraction Spiked Compounds(1) Water Limits 
(% Recovery)(2) 

Solid Limits 
(% Recovery)(2) 

 
 
 
 
 
 
 
 

VOA 

Vinyl Chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Trichloroethene 
Benzene 
Tetrachloroethene 
chlorobenzene 
Ethylbenzene 
Xylenes (total) 
Cis-1,2-dichloroethene 
Trans-1,2-dichloroetheen 
2-butanone 
1,1,2-trichloroethane 
Toluene 
1,1,2,2-Tetrachloroethane 

 80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 

75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 

 
 
 
 
 
 
 

BNA 

Nitrobenzene 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Bis(2-Ethylhexyl)phthalate 
Benzo(b)flouranthene 
Benzo(k)flouranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,I)perylene 

 60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 

60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 

 
PEST 

Heptachlor 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

50-130 
50-130 
50-130 
50-130 

50-130 
50-130 
50-130 
50-130 

PCB Aroclor 1016 
Aroclor 1260 

50-130 
50-130 

50-130 
50-130 
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TABLE 4-10 (continued) 
QC OBJECTIVES FOR ACCURACY IN LCS 

ORGANIC COMPOUNDS 
 

Fraction Spiked Compounds(1) Water Limits 
(% Recovery)(2) 

Solid Limits 
(% Recovery)(2) 

 
 

EXPLOSIVES 
 

2,4,6-Trinitrotoluene 
4-Amino-2,6-dinitrotoluene 
Nitrobenzene 
2-Amino-4,6-dinitrotoluene 
2,4-/2,6-Dinitrotoluene 

60-120 
60-120 
60-120 
60-120 
60-120 

60-120 
60-120 
60-120 
60-120 
60-120 

HPLC 
Thiodiglycol 
Nitroglycerine 
PETN 

60-120 
60-120 
60-120 

60-120 
60-120 
60-120 

 
Sporadic marginal failures (SMF): The number of sporadic marginal failure allowances 
depends upon the number of target analytes reported from the analysis.  Acceptable criteria 
are based on the number of failures (f) and the number of samples (n) per the table below: 

 
n f 

10-15 1 
16-45 2 
46-85 3 

86-130 4 
 

n = total number of target analytes being simultaneously analyzed 
f = maximum number of analytes expected to fall outside of the 3-sigma control limits with 99% confidence if 
the probability of a random failure is less than or equal to 1% 

 
 
Notes: 
(1) Compound to be spiked may be project-specific.  These are commonly spiked compounds. 
(2) The control limits may be established by individual laboratories and may be different from limits provided in 

this table. 
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TABLE 4-11 
QC OBJECTIVES FOR ACCURACY 

FOR ORGANIC SURROGATE ANALYSES 
 

  Percent Recovery(2) 

Fraction Surrogate Compound(1) Low/Medium 
Water 

Low/Medium 
Soil/Sediment/Tissue 

VOA 
VOA 
VOA 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

70-130 
70-130 
70-130 

70-130 
70-130 
70-130 

BNA 
BNA 
BNA 
BNA 
BNA 
BNA 

Nitrobenzene-d5 
2-Fluorobiphenyl 
p-Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

45-130 
45-130 
45-130 
35-140 
35-140 
35-140 

45-130 
45-130 
45-130 
35-140 
35-140 
35-140 

PEST/PCB 
PEST/PCB 

 
EXPLOSIVES 

Tetrachloro-m-xylene 
Decachlorobiphenyl 
 
4-Nitroaniline 

40-140 
40-140 

 
40-140 

40-140 
40-140 

 
40-140 

 
(1) Compound to be spiked may be project-specific.  These are commonly spiked compounds. 
(2) The control limits may be established by individual laboratories and may be different from limits provided in 

this table. 
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TABLE 4-12 

INORGANIC ACCURACY AND PRECISION GOALS 
 

SAMPLE TYPE %RPD RECOVERY (PERCENT)

Sample Duplicate Water: 20 
Solid: 25 Not Applicable 

Laboratory Control Sample Not Applicable 80 – 120* 

MS/MSD 20 75 -125 

 
Sporadic marginal failures (SMF): 60% - 140%.  The number of sporadic marginal failure 
allowances depends upon the number of target analytes reported from the analysis.  If 
between 7 to 15 metals are reported from the ICP analysis, one (1) SMF is allowed to the 
expanded criteria presented.  If greater than 15 metals are reported from the ICP analysis, 
two (2) SMFs are allowed. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX I 



July 29, 2005 
 
 
Mr. Anthony Cinque 
New Jersey Department of Environmental Protection 
Bureau of Case Management, 5th Floor 
401 State Street, CN-0028 
Trenton, New Jersey 08625-0028 
 
Dear Mr. Cinque: 
 
On behalf of the U.S. Army Corps of Engineers (USACE), Weston Solutions, Inc. is pleased to 
present three copies of the updated Former Raritan Arsenal Project, Comprehensive Sampling 
and Analysis Plan (CSAP), dated July 2005.  The CSAP has been revised primarily to 
incorporate ecological and indoor air sampling and analysis procedures.  A brief summary of the 
changes is provided as an attachment to this transmittal letter. 
 
If you have any questions or need additional information, please do not hesitate to contact me at 
(732) 417-5815. 
 

Very truly yours, 
 
WESTON SOLUTIONS, INC. 

 
 
 

Paul Bovitz 
Project Manager 

 
 
cc: James T. Moore, CENAN 

Jim Kelly, CENAE  
Rosemary Schmidt, CENAE 
Robert Davis, CENAE 
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SUMMARY OF SUBSTANTIVE CHANGES 
SEPTEMBER 2002 CSAP TO JULY 2005 CSAP 

 
 
• Section 1 (Introduction) was updated to incorporate current project focus and purpose. 

• Section 2 (Project Organization and Responsibilities) was updated to reflect current project 
management structure, and to allow for flexibility in use of subcontracted laboratories by 
identifying laboratory personnel responsibilities by title. 

• Section 3 (Field Investigation) was updated (a) to reflect current Weston subsurface utility 
mark-out protocols, (b) to incorporate use of improved field collection forms and data 
management software, (c) to incorporate use of EnCore samplers for collection of soil 
samples for volatile organic compound analysis, (d) to add procedures for collection and 
analysis of indoor air samples, building subslab soil gas samples, building subslab soil 
samples associated with the current indoor air quality investigation program, (e) to identify 
sample collection, processing, and analysis procedures to support the ecological risk 
assessment, and (f) to update the investigation-derived wastes management plan. 

• Section 4 (Data Quality Objectives) Section 5 (Sample Receipt, Handling, and Custody), 
Section 6 (Laboratory Procedures), and Section 7 (Performance and System Audits), has 
been reorganized from the 2002 CSAP Sections 4 (Laboratory Analysis) and Section 5 
(Mechanical Testing) to more closely align with the USACE Document Engineering Manual 
200-1-3, Requirements for the Preparation of Sampling and Analysis Plans.  The updates 
include (a) documentation of  analytical method modifications, including those that eliminate 
a method-required detection limit, (b) specification of the remedial criteria that method 
specific detection limits should meet, (c) addition of analytical methods and remedial criteria 
for indoor air and tissue samples, (d) identification of required sample receipt, storage, 
security, and tracking procedures for subcontractor laboratories, and (e) elimination of 
method specific detection limits. 

• Section 8 (Data Management) has been updated from the 2002 CSAP Section 6 (Data 
Management) to describe the data management system (EnviroData) which has been selected 
to replace the formerly-used Technical Data Management System (TDMS). 

• Section 9 (References) has been added to the CSAP. 

• Figures, Tables, and Appendices have been updated to support the changes made in the text.  
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SECTION 1.0 
INTRODUCTION 

 
 
1.1 PROJECT DESCRIPTION 
 
The Former Raritan Arsenal site was used extensively by the U.S. Army from 1917 to 1963.  
Previous environmental studies of the site have indicated the presence of buried ordnance and 
contamination of soil and groundwater with organic and inorganic hazardous substances and 
explosive compounds. 
 
Weston Solutions, Inc. (Weston®) currently has delivery orders open under contracts with the 
following U.S. Army Corps of Engineers (USACE) districts: 
 

• New England District contract number DACA41-92-D-8002 - Delivery Orders 0015 
through 0017; 

• Baltimore District contract number DACA31-00-D-0023 – Delivery Orders 0050, 0056, 
and 0069; and 

• Baltimore District contract number W912DR-05-D-0022-0001. 
 
The delivery orders under these contracts have been developed to carry out an additional 
environmental evaluation of and restoration at the site.  The Raritan Management Action Plan 
(MAP) document (USACE 2004) provides a description of project investigation and remedial 
activities already completed since project inception. The work currently covered under the 
contract Scopes of Work (SOW) includes the professional services necessary for:  
 

• Investigation of contaminated groundwater; 
• Investigation of remaining soil issues; 
• Ecological risk assessment; 
• Investigation of the potential vapor intrusion pathway into indoor air at site buildings; 
• Preparation of No Further Action letters. 

 
Weston has been authorized to update this Comprehensive Sampling and Analysis Plan (CSAP) 
to support the anticipated upcoming field efforts known or anticipated at the time of this update.  
This CSAP has been developed to provide the information necessary to meet all technical 
requirements set forth in the Requirements for the Preparation of Sampling and Analysis Plans 
(USACE EM 200-1-3, 1 February 2001) with the understanding that this CSAP provides generic 
requirements for Field Sampling Plans (FSPs), as well as information required of Quality 
Assurance Project Plans (QAPPs).  Specific information necessary to site-specific or task-
specific FSPs, e.g., numbers of samples required for each media/area of concern, will be 
identified in the site- or task-specific Work Plans developed for each field activity.  However, 
the information included in this CSAP will provide the technical basis and field SOPs to be 
utilized during field activities, and will identify the minimum laboratory quality assurance 
acceptable on work assignments at the former Arsenal.   
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1.2 SITE HISTORY 
 
Prior to the U.S. Army construction of the Raritan Arsenal in 1917, the property consisted of 
farm land with several residences and clay and sand pit quarries.  The former arsenal was used 
extensively by the Army from 1917 to 1963.  The site was developed by the Army to ease 
congestion of Atlantic seaboard ports and to facilitate military shipments to Europe during 
World War I.  It was originally designed to be a temporary depot for the storage, staging, and 
shipment of munitions.  The Arsenal was considered a permanent military establishment by 
1922.  Originally comprised of 2,137 acres, it eventually expanded to 3,227 acres (O’Brien & 
Gere [OBG], 1989). 
 
The marsh areas along the Raritan River were filled with sediments dredged from the Raritan 
River and Raritan Bay.  Roads and railways were built on embankments of fill to elevate them 
above tides and frequent floods.  The majority of the DOD-related construction was from 1917 
to the end of World War II.  The prospectus issued by the Army in 1961 indicates there were 446 
permanent and semi-permanent buildings, 80 miles of railroad track, 3 rail spurs, 108.5 acres of 
primary and secondary roads, 81.3 acres of parking, over 2.1 million square feet of storage in 
magazines and warehouse buildings, 2.1 acres of sidewalks, 5 miles of pipe, 22,000 square feet 
of sewage disposal area, 190,000 linear feet of sewage collection lines, 1.35 million gallons of 
water storage capacity in two large tanks, 88,000 linear feet of water lines to provide for a daily 
consumption of 400,000 gallons, and associated infrastructure to provide for 15,000 people 
(OBG, 1989). 
 
Operations at the site included the receipt, storage, shipment, and/or decommissioning of 
ordnance, arms, and machinery and their subsequent shipment to Europe.  Storage was typically 
in warehouse and magazine buildings and, in some instances, outdoors.  The material was 
shipped by rail, roadway, and from the dock area on the Raritan River.  The decommissioning 
activities included equipment and ordnance dismantlement for subsequent disposal. 
 
During this period some waste materials, including ordnance and chemical agents (mustard gas, 
red nitric acid, and miscellaneous chemicals), were reportedly buried on site.  It also has been 
reported that explosive materials routinely were destroyed by surface burning or burning in 
chambers or pits.  Accidental explosions in magazine buildings and outdoor storage areas 
reportedly scattered explosive materials over large areas, and drove ordnance fragments into the 
ground (Metcalf & Eddy, 1991). 
 
Operations at the Raritan Arsenal were phased out between 1961 and 1963.  Decontamination of 
the site was initially performed under the direction of Raritan Arsenal personnel in 1963, and 
later under the direction of personnel from the Letterkenny Army Depot (LEAD) and Army 
Material Command Safety Office.  LEAD designated 17 areas as potentially contaminated in a 
study during 1963 (LEAD, 1963).  Subsequently, the Army recommended that each area be 
designated for "Unrestricted Use", "Surface-Use Only", or "Non-Use," as deemed appropriate.  
Areas designated "Surface-Use Only" and "Non-Use" included pits possibly holding potassium 
cyanide and mustard gas containers, and areas which potentially contained live ordnance. 
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In 1964, after the decontamination of the site by LEAD, the General Services Administration 
(GSA) sold 2,000 acres of the former arsenal to the Visceglia family; this family formed Federal 
Storage Warehouses.  In 1975, this company divided into two companies: Summit Associates, 
Inc. and Federal Business Centers and built Raritan Center, a major industrial park complex.  
Continuing development is occurring in Raritan Center, which is now mostly light industrial, 
warehouse, and office space.  Fourteen of the 17 sites designated as potentially contaminated are 
currently owned by either Summit Associates or Federal Business Centers (Metcalf & Eddy, 
1991). 
 
GSA also sold a parcel of land, located on the western part of the site, to Middlesex County.  The 
county developed the area into Thomas A. Edison County Park and Middlesex County College 
(MCC).  The Middlesex County College, Thomas A. Edison County Park, U.S. Environmental 
Protection Agency offices, and Raritan Center occupy the majority of the former Arsenal.   
 
The southern half of the site has remained primarily marshlands, with limited development since 
the arsenal closed in 1963.  The ILR Landfill, operated in the 1970s and closed by a court order 
in 1985, is located immediately adjacent to the southwest border of the former Arsenal (OBG, 
1989). 
 
In addition to the 17 sites identified during the LEAD decontamination activities, eight 
potentially contaminated sites have been identified during the investigations presented below. 
 
OBG, under contract to the USACE, began a contamination evaluation study in September of 
1987.  The objectives of this evaluation were to perform field investigations and make 
preliminary determinations of whether chemical and/or ordnance contamination were present at 
the site.  OBG's findings were presented in their report, Final Engineering Report, Former 
Raritan Arsenal Contamination Evaluation, Edison, New Jersey, Project No. CO2NJ008400, 
dated August 1989. 
 
Dames & Moore, under contract to the USACE, began a study to characterize and determine the 
extent of the chemical contamination, including explosive-related contaminants in soil and 
groundwater, in selected areas of the site.  The information gathered from this investigation was 
to be the basis for a Remedial Investigation/Feasibility Study for the former Arsenal.  Dames & 
Moore's findings were presented in their draft report, Preliminary Report, Phase I Remedial 
Investigation of Selected Areas of Former Raritan Arsenal, Dames & Moore Job No. 19577-014-
007, dated 2 October 1992. 
 
1.3 SITE LOCATION AND LAND USE 
 
The former Arsenal is located in Edison and Woodbridge Townships, Middlesex County, New 
Jersey.  The former Arsenal is situated on the banks of the Raritan River and encompasses 3,227 
acres.  The former Arsenal is bordered to the north and northwest by Woodbridge Avenue and to 
the southwest by Mill Road and the ILR Landfill. 
 
The former Arsenal property is currently owned or occupied by the following: 
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• Middlesex County College (MCC); owned by Middlesex County. 
• Thomas A. Edison County Park; owned by Middlesex County. 
• United States General Services Administration (GSA). 
• USEPA. 
• Raritan Center; owned primarily by Summit Associates Inc. and Federal Business 

Centers. 
• Several light industrial, warehousing, and hotel operations. 

 
MCC occupies approximately 163 acres in the northwestern-most portion of the former Arsenal.  
This parcel was purchased by Middlesex County from GSA in 1964.  A few buildings previously 
constructed and utilized by the Army remain and are currently utilized by MCC for various 
administrative purposes.  However, a majority of the buildings utilized by MCC were 
constructed by Middlesex County in the 1960s and 1970s. 
 
Thomas A. Edison County Park occupies approximately 150 acres immediately south of the 
College.  The Park includes baseball and soccer fields, tennis courts, a running track, a comfort 
station, parking lots, and common open space. 
 
The USEPA's Region II office obtained Buildings 5, 6, 7, 10, 209, and 210 in the early 1970's for 
use as field offices.  In 1988, the USEPA purchased Building 212 and an additional 164-acre 
parcel from the GSA.  The USEPA and its contractors maintain office and general operations 
space for over 300 personnel.  The Region II Laboratory, Emergency Response Team, Research 
and Development staff, and Removal and Emergency Response staff occupy this area.  GSA also 
utilizes this area for fleet vehicle storage, sales, and distribution. 
 
In 1989, GSA sold a three-acre plot of land to the Middlesex Interfaith Partners with the 
homeless, and another 23-acre plot to TWC Realty.  The GSA currently owns two parcels of 
land:  1) a 19-acre plot in the southwest corner of the site, and 2) an 11-acre plot next to MCC. 
 
An area immediately northwest of the USEPA-owned property, along Woodbridge Avenue, has 
been purchased by various corporations such as Owens-Illinois, Inland Container Corporation, 
TastyKake, and Ardmore Textured Metals.  
 
Raritan Center, owned and developed by Summit Associates, Inc. and Federal Business Centers, 
comprises the northeastern, central, and southern portions of the former Arsenal.  Raritan Center 
currently hosts over 90 office buildings, storage warehouses, and light manufacturing facilities 
and is known as New Jersey's largest office/light industrial center.   
 
The southern portion of this parcel, adjacent to the Raritan River, has remained relatively 
inactive since the departure of the Army in the 1960s.  Much of this area is wetlands and 
floodplains, making it undesirable for development.  A few manufacturing/blending operations 
have occurred within a few former magazines located along the river's edge.  These include 
operations such as Huber Inks and Blue Spruce.  The other magazines remain vacant. 
 
1.4 PURPOSE 
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The USACE requests a quality assurance program for administering projects such as the Raritan 
Arsenal RI.  Under the Quality Assurance Program (USACE, EM-200-1), a work plan consists 
of three major elements: a quality assurance project plan (QAPP), a field sampling plan (FSP), 
and a site specific health and safety plan (SSHSP).  
 
This CSAP for the former Raritan investigation is equivalent to the QAPP and provides details 
for data collection and handling, including data quality objectives, methods and procedures.  
Field sampling, sample control, laboratory analysis, and data management/reporting associated 
with future sampling, are addressed in this CSAP.  Specific field sampling plans are issued for 
each field investigation at the former Arsenal and are reviewed individually by reviewing 
agencies.  The CSAP is referenced in each individual FSP.  The SSHSP is updated for each 
specific field sampling event conducted. 
 
Weston has prepared this CSAP to outline project field sampling and analytical laboratory 
QA/QC requirements, in effect as of the date of this document for all former Arsenal sites 
requiring remaining investigation or remedial activites. This CSAP is intended to update 
procedures provided in the September 2002 CSAP related to the generation of chemical data and 
has been prepared in a format that may be easily modified in the future should additional 
procedural modifications be required.   
 
Six of the 25 former Arsenal sites associated with the Phase II RI were investigated on an 
expedited schedule, and were initially investigated under the July 1993 Chemical Data 
Acquisition Plan (CDAP).  Expedited sites included Areas 4, 10, 17, 18A, Building 118 and 
XHW.  The QA/QC requirements pertaining to the initial investigation of Areas 2, 3, 6, 7, 8, 9, 
11, 14, 15, 16, 19, 20, Owens-Illinois and Building 151 were documented in the CDAP dated 
December 1993.  Subsequent investigations were carried out under CDAP Addendums dated 
July 1995 and April 1996.  The draft December 1997 CSAP covered all work carried out from 
December 1997 through July 1998.  The August 1998 CSAP covered all work carried out from 
August 1998 through February 1999.  The March 1999 CSAP covered all work carried out from 
March 1999 through December 1999.  The October 2000 CSAP covered all work carried out 
from October 2000 through August 2002.  The September 2002 CSAP covered remedial actions 
conducted at Areas 12, 18B, 18C Building 256, and Area 18C Drum Disposal Areas (DDAs), as 
well as subsequent field investigations. 
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SECTION 2.0  
PROJECT ORGANIZATION AND RESPONSIBILITIES 

 
 
This section describes the organizational structure, lines of authority, and responsibilities of key 
individuals for the project. Emphasis is placed on the organization and entities responsible for 
implementation and administration of this CSAP.  The project organization structure showing 
relationships of persons with key responsibilities for this project is shown in Figure 2-1. 
 
2.1 WESTON PERSONNEL RESPONSIBILITIES 
 
The environmental data generated in the field or by the laboratory will be reviewed, verified, and 
reconciled with data quality objectives by WESTON personnel in various disciplines.  The 
responsibilities for the key engineering/science personnel are described in the following sections. 
 
2.1.1 Project Manager 
 
Mr. Paul Bovitz is the Weston Project Manager and is responsible for planning, coordinating, 
integrating, monitoring, and managing project activities.  The Project Manager is also 
responsible for meeting project scope objectives, budget, and for the overall quality of 
submittals. 
 
2.1.2 Quality Assurance Officer 
 
Laura Amend-Babcock, PE, is the Project QA Officer and is responsible for ensuring 
conformance with Weston and USACE policies, procedures, and sound practices during project 
planning (i.e., preparation of the FSP, CSAP, SSHSP), and execution of the RA.  The Project QA 
Officer relies on the Field Team Leader, Laboratory Project Manager, and Laboratory QA 
Officer to ensure that relevant QA/QC procedures are followed in the field and the laboratory, 
 
2.1.3 Field Team Leader 
 
Field Team Leader - The Field Team Leader is responsible for ensuring field personnel follow 
procedures established by this CSAP and the project specific work plan/sampling plan for 
sampling, chain-of-custody, and documentation. The Field Team Leader is assigned on a per-
task basis and shall verify entries of field measurements, and entries to logbook, chain-of-
custody forms, and other necessary datasheets. 
 
2.1.4 Project Chemist 
 
Mr. Yunru Yang is the Project Chemist and shall be consulted in project scoping and planning 
stages to assist in developing data quality objectives to be included in the project-specific FSP 
and the CSAP.  The Project Chemist is responsible for examining all laboratory data deliverables 
to assess data quality.  The laboratory is ultimately responsible for providing data satisfying the 
data quality objectives documented in this CSAP.  Based on project requirements, the Project 
Chemist may review, verify, and/or validate the laboratory-generated data to determine data 
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usability against the CSAP-specified data quality objectives.  A discussion on data assessment 
can be found in Section 6.5. 
 
2.2 LABORATORY RESPONSIBILITIES 
 
Any contract laboratory performing analyses in compliance with this Quality Assurance Project 
Plan (QAPP) must be validated, accredited, or certified by one of the following authorities: 
 

• U.S. Army Corps of Engineers (USACE), 
• National Environmental Laboratory Accreditation Conference (NELAC), or 
• State Agency in which the site is located. 

 
The contract laboratory is chosen by Weston on a per-investigation basis.  They may be required 
to provide the USACE with documented procedures, resumes of personnel, and laboratory QA 
program information to verify that the laboratory has appropriate experience and expertise to 
perform the analyses. 
 
In the event that sampling schedules and laboratory capacity conflict, the primary laboratory may 
subcontract another USACE-certified (or NELAC- or State-certified) laboratory to perform 
analyses.  In this case, the primary laboratory must seek written approval from WESTON with 
USACE’s consent.  Any secondary laboratory will be bound by the QA/QC procedures 
documented in this CSAP. 
 
Responsibilities for the key laboratory personnel are described in the following sections. 
 
2.2.1 Laboratory Director 
 
The Laboratory Director is in charge of all laboratory activities and must sign off the analytical 
deliverables.  This person is ultimately responsible for making sure all tasks are conducted in 
compliance with this QAPP. 
 
2.2.2 Laboratory Project Manager 
 
The Project Manager is responsible for scheduling project requirements, monitoring analytical 
status/deadlines, approving laboratory reports, and coordinating data revisions/corrections and 
resubmitting packages to project staff.  The Project Manager will ensure that laboratory 
personnel understand and conform to this QAPP.  This person, or his designees, will also inform 
WESTON regarding field practice (e.g., sample preservation) not conforming to this QAPP. 
 

The Project Manager shall be the point of contact with WESTON technical and subcontract lab 
personnel on technical issues pertaining to laboratory analytical work, and has overall 
responsibility of implementing the QAPP at the laboratory. 
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2.2.3 Laboratory Quality Assurance Officer 
 
The Laboratory Quality Assurance Officer (QAO) is assigned by the contracted laboratory on a 
per-investigation basis.  They will ensure conformance with authorized policies, procedures, and 
sound practices, and will recommend improvements as necessary.  The QAO will inform the 
Project Manager of nonconformance to the QA program and introduce control samples into the 
sampling train.  In addition, the QAO will approve laboratory data before reporting or transmittal 
to permanent storage and be responsible for retention of supporting information such as control 
charts and other performance indicators to demonstrate that the systems that produced the data 
were in control.  The QAO will also review results of internal QA audits and recommended 
corrective actions and schedules for their implementation.  This person must be independent of 
the laboratory’s daily operation. 
 
2.2.4 Area Supervisors 
 
The laboratory technical staff in sample management, sample preparation, organic analysis, 
metal analysis, and other non-metal chemical analyses must be supervised by persons familiar 
with the prescribed procedures, the calibration, or test methods, and the assessment of the results. 
 
These area supervisors are to ensure data reporting is in compliance with prescribed analytical 
method and to communicate project-related difficulties and/or non-conformance that may impact 
data quality or project progress to the Project Manager (and the QAO if applicable), who in turn 
shall inform WESTON Project Manager about these difficulties and/or non-conformance. 
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SECTION 3.0 
FIELD INVESTIGATIONS 

 
 
3.1 NON-INVASIVE DATA COLLECTION METHODS 
 
3.1.1 Surveying 
 
Groundwater investigations require surveying to ensure accurate data collection.  The location 
and elevation of the top of the innermost casing of all new monitoring wells will be surveyed by 
a New Jersey licensed surveyor.  Elevations will be surveyed to within + 0.01 foot and reported 
in feet above Mean Sea Level (MSL) using the National Geodetic Vertical Datum of 1988 
(NGVD 88).  Staff gauges will be surveyed in the same manner as monitoring wells.  The 
locations and elevations of all monitoring wells will be determined with respect to on-site 
benchmarks.  The horizontal coordinates will be measured to within + 1 foot using the State 
Planar coordinate system, and will be referenced to the North American Datum of 1983 
(NAD83). 
 
Soil borings, surface soil, and sediment sample locations will also be horizontally surveyed.  
Locations of soil and sediment samples may be recorded using a global positioning system 
(GPS) unit with submeter accuracy, properly calibrated and operated by a qualified user.  
Approval for survey data collection using GPS should be obtained by reviewing agencies in 
advance. 
 
GIS Reporting Requirements 
 
All map figures included in the RI sampling reports will be scaled and will contain an orientation 
designation (e.g., North arrow).  Sample locations, sample depths, field identification numbers, 
and contaminant concentrations will be plotted on the appropriate figures.  Where an entire 
contaminant class is not detected or is less than the applicable remediation standard, 
contaminants may not be listed individually.  All individual maps will have a common 
coordinate system and contain details and features contained on the site base map. 
 
3.1.2 Surface Geophysics 
 
Surface geophysical instruments/methods measure the response of the earth to induces electrical 
or acoustical energy, or measure variations in natural potential fields.  Changes in the parameters 
that are measured can be related to the variations in the local geology, the extent of contaminant 
plumes, or the presence of buried materials.  Geophysical methods are most effective when used 
in conjunction with conventional drilling or boring programs, and can be used to guide such 
programs.  A detailed SOP for several surface geophysical techniques is presented in Appendix 
A of this document. 
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3.2 INVASIVE DATA COLLECTION METHODS 
 
The following subsections detail specific procedures and protocols used as guidance for 
activities and equipment utilized for obtaining environmental samples.  Prior to conducting any 
invasive subsurface investigations, the position of any underground utilities within easements 
and public roadways will be located by a representative from the respective utility company.  
The process of initiating the utility mark-out involves a single phone call to a service that 
notifies the utility companies that may potentially have utilities in the intended area of work; this 
phone call must be made by the entity performing the invasive activity (e.g., drilling 
subcontractor). This is important since utility markouts usually end at the roadway, and utilities 
may extend from the roadway to the site buildings.  If activities are proposed on private property, 
direct contact is made with property owners to ensure that utility lines are not present within the 
proposed work area.  Utility blue-prints are typically used by contractors, utility representatives, 
and property owners to locate the buried utilities.  These require ground-truthing at the site.  If 
utilities are suspected in the area, hand augering should be used prior to intrusive activities to 
confirm that the proposed sample point or excavation is not intersected by a utility.  Upon arrival 
at the site, observations are made around the area, as well as over head, to ensure that no obvious 
potential hazards exist. Geophysical surveys may also be performed to check for possible 
underground utilities/conduits prior to initiating invasive subsurface work 
 
3.2.1 Conventional Drilling and Sampling Methods 
 
There is no ideal drilling technique for all conditions; therefore, overburden, bedrock, and 
hydrogeologic conditions at the site, as well as project objectives should be considered before 
deciding which drilling method is appropriate.  Based on information provided during previous 
drilling at the former Arsenal, hollow stem augering will be utilized for the installation of 
shallow overburden monitoring wells (<30 feet) unless another well installation method is 
proposed and authorized by the project-specific FSP. Conventional drilling methods may also be 
used for soil sampling depending on the geologic conditions expected to be encountered and 
proposed sample depth.  It is anticipated that hollow stem augering will be utilized for soil 
sampling at depths greater than 30 feet below ground surface (bgs).  Mud or air rotary drilling 
may be utilized for the installation of overburden wells greater than 30 feet if hollow stem 
augering is ineffective.  Rotary methods will also be utilized for installing bedrock wells.  
Lithologic description and all field measurements and comments will be recorded on the 
Borehole Logging Forms. 
 
Hollow-Stem Augering 
 
The hollow-stem augering method involves the use of a hollow-stem auger with a cutting head 
mounted on the bottom.  A plug is inserted into the hollow center of the cutter head to prevent 
soil from coming up inside the auger.  The plug is connected to drill rods that rise through the 
auger flights to the top-head drive unit to ensure that the drill rods and the plug rotate with the 
flights.  The center plug may be omitted in stiff or dense formations since very little soil will 
enter the stem. 
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The NJDEP requires that boreholes be a minimum of 4 inches (in diameter) larger than the well 
materials (e.g., screen and riser casing) being installed.  Therefore, if a 2-inch monitoring well is 
being installed, the borehole must be at least 6 inches outside diameter (O.D.) to ensure proper 
emplacement of the filter pack, seal, and grout.  Typically, hollow-stem augers that are 4 ¼ -inch 
inside diameter (I.D.) provide a borehole approximately 6 inches O.D., and provide enough 
annular space (i.e., within the hollow stem of the auger flights) to properly build the well with 
filter pack, seal, and grout.  In general, subsurface soil sampling at the former Arsenal has been 
conducted using either 2-inch O.D. or 3-inch O.D. split spoon samplers.  Typically, 4 ¼-inch 
minimum I.D. hollow-stem augers are used so that a 3-inch split spoon sampler can fit through 
the flights with no difficulty.  Appendix B contains NJDEP well construction diagrams depicting 
acceptable protocols for both overburden and bedrock monitoring wells installed in New Jersey 
(NJDEP Field Sampling Procedures Manual (May 1992)). 
 
Rotary Drilling 
 
Rotary drilling techniques typically consist of drilling rods, a bit, and some type of circulation 
media (usually mud or air) to return cuttings up and out of the borehole. 
 
Mud Rotary Method 
 
The mud rotary method rapidly rotates the drill bit to advance the borehole by cutting and 
pounding the material at the bottom of the hole into smaller pieces.  Cuttings are removed by 
pumping drilling fluid (potable water or potable water mixed with bentonite) down through the 
drill rods and bit, and up the annulus between the borehole and the drill rods.  The drilling fluid 
also serves to cool the drill bit and, in unconsolidated formations, prevents the borehole from 
collapsing.  Two types of bits may be used, the tricone or the hammer-head.  The mud used 
during this process will be high-grade pure bentonite fluids of acceptable quality. 
 
Air Rotary Method 
 
The air rotary method is the same as the mud rotary method except that compressed air is 
pumped down the drill rods and returns with the drill cuttings up through the annulus.  The air 
rotary method is generally limited to consolidated and semi-consolidated formations.  Casing is 
sometimes used to prevent borehole collapse in semi-consolidated formations.  The air must be 
filtered to prevent introduction of contamination into the borehole. 
 
3.2.2 Soil Sampling and Handling 
 
Soil samples may be collected using a variety of methods and equipment.  The methods and 
equipment used are dependent on the depth of the desired sample, the type of sample required 
(disturbed versus undisturbed), and the soil type.  Near-surface soils may be easily sampled 
using a spade, trowel, and scoop (for non-volatile parameters).  Sampling at greater depths may 
be performed using a hand auger, continuous flight auger, a split-spoon, or, if required, a 
backhoe. 
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All soil samples retrieved from split-spoon samplers will be described by a qualified Weston 
geologist utilizing Weston's Standard Soil Logging Form (Appendix C).  Using this form will 
help to ensure that all soil lithology for the project is recorded in a consistent and concise 
manner.  Logs completed in the field will be brought back to the office and entered into the 
WINLOG™ software package created by the company GAEA Technologies Ltd for graphical 
presentation (Section 3.4.3).  
 
3.2.2.1 Surface Soil Sampling (Trowels, Augers) 
 
Collection of samples from near-surface soil will be accomplished with tools such as stainless 
steel trowels, coring devices and scoops.  Surface material will be removed to the required depth 
with this equipment.  Non-volatile organic fractions will be collected from zero to six inches bgs 
while volatile organic fractions will be collected from 18 to 24 inches bgs.  Volatile organic 
fractions will be collected with a coring device. 
 
The following procedure will be used to collect surface soil samples: 
 

• Carefully remove the top layer of soil or debris to the desired sample depth with a pre-
cleaned spade.  If soils are to be collected from zero to six inch bgs, debris will be 
removed prior to sample collection. 

 
• Volatile organic fractions will be collected with a coring device to minimize agitation 

and decrease volatilization.  Except for samples approved under work plans in effect 
prior to the 19 May 1996 adoption of the NJDEP Technical Requirements (N.J.A.C. 
7:26E) volatile organic fractions will be retrieved first from the sampling device (e.g., 
split spoon, direct push sampling sleeve), using an EnCore® sampling device.  EnCore 
samplers should be used strictly in accordance with the manufacturer’s direction.    
Alternatively, soil samples for volatiles analysis may be collected in accordance with the 
NJDEP methanol-preservation method (N.J.A.C. 7:26E-2.1(a)4) presented in Appendix 
D to allow for operational flexibility in the field.  Care will be taken to ensure that the 
volatile organic fraction is collected from 18 to 24 inches bgs, except that post-
excavation soil samples for volatile organic analysis will be collected from 0 to 6 inches 
below the bottom of the excavation if collected within 24 hours of excavation, or from 
the 6 to 12 inch interval if collected more than 24 hours following excavation.  The 
samples will be placed in coolers and chilled to 4°C.  If no other analytical parameter is 
being collected, or if volatile organic fraction samples are being analyzed at a separate 
laboratory from the remainder of the environmental samples, then a sample for percent 
moisture must also be collected and shipped with the aliquots sent for volatile fraction 
analysis. 

 
• Following collection of the volatile organic fraction, the remainder of the sample will be 

placed into a decontaminated stainless steel or other appropriate homogenization 
container, and mixed in accordance with the "coning and quartering" method.  After the 
non-volatile fractions of sample are placed in the container, the sample is mixed.  The 
sample is then quartered, with each quarter mixed again.  Once each quarter is mixed, 
each quarter is rolled to the center of the container and the entire sample is mixed again.  
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The remainder of the sample containers should then be filled by precedence of volatility 
in the following order: 

 
– Purgeable organic carbons (POC), 
– Purgeable organic halogens (POX), 
– Total organic halogens (TOX), 
– Total organic carbon (TOC),  
– Base neutral/acid extractables (BNA) also referred to as semivolatile organic 

compounds (SVOC), of which polynuclear aromatic compounds (PAH) are a subset, 
– Total petroleum hydrocarbons (TPHC)/ Oil and grease, 
– Polychlorinated biphenyls (PCBs)/pesticides/herbicides, 
– Explosives, 
– Metals, 
– Phenols, 
– Cyanide, and 
– Radionuclides. 
 
Sample fractions will be placed into appropriate, labeled containers, and caps will be 
tightly secured.  The samples will then be placed in coolers and chilled to 4°C. 

 
For collection of volatile fraction soil samples, EnCore is preferred over the use of the field-
preservation with methanol since samples collected using EnCore generally have detection limits 
an order of magnitude lower than those preserved in the field with methanol.  However, the 
sample volume requirements from the laboratory should be closely evaluated; generally 2 or 3 
EnCore sampling devices are required per sample to obtain sufficient sample volume for 
analysis, with additional volume required for matrix spike/matrix spike duplicate samples.  The 
cost of multiple EnCore sampling devices for each sample should be taken into account during 
project planning/budgeting.   
 
3.2.2.2 Subsurface Soil Sampling (Augers, Thin-Wall Tube Samplers, and Split-Spoon 

Samplers) 
 
This sampling system consists of an auger, or a thin-wall tube sampler, a series of extensions, 
and a "T" handle.  The sampler shall be constructed of teflon or stainless steel and will be 
decontaminated before use.  The auger is used to bore a hole to a desired sampling depth, and the 
sample may be collected directly from the auger.  If a core sample is to be collected, the auger tip 
is then replaced with a thin-wall tube sampler.  The system is then lowered down the borehole, 
and driven into the soil to the completion depth.  The system is withdrawn and the core is 
collected from the thin-wall tube sampler. 
 
The following procedure will be used for collecting soil samples with the auger: 
 

1. Attach the auger bit to a auger extension rod, and attach the "T" handle to the rod. 
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2. Clear the area to be sampled of any surface debris (e.g., twigs, rocks, litter).  It may be 
advisable to remove the first several inches of surface soil for an area approximately six 
inches in radius around the drilling location. 

 
3. Begin augering, periodically removing and depositing accumulated soils onto a plastic 

sheet spread near the hole.  This prevents accidental brushing of loose material back 
down the borehole when removing the auger or adding extension rods.  It also facilitates 
refilling the hole, and avoids possible contamination of the surrounding area. 

 
4. After reaching the desired depth, slowly and carefully remove the auger from the boring.  

When sampling directly from the auger, collect the sample after the auger is removed 
from the boring and proceed to Step 10. 

 
5. Remove auger tip from the rods and replace with a pre-cleaned thin-wall tube sampler.  

Install the proper cutting tip. 
 
6. Carefully lower the tube sampler down the borehole.  Gradually force the tube sampler 

into soil.  Care should be taken to avoid scraping the borehole sides.  Avoid hammering 
the rods to facilitate coring as the vibrations may cause the boring walls to collapse. 

 
7. Remove the tube sampler, and unscrew the rods. 
 
8. Remove the cutting tip and the core from the device. 
 
9. Discard the top of the core (approximately one inch), as this possibly represents material 

collected before penetration of the layer of concern.   
 
10. Samples for chemical analysis should be collected as described in Section 3.2.2.1 
 
11. If another sample is to be collected in the same hole, but at a greater depth, reattach the 

auger bit to the extension rod assembly, and follow steps 3 through 11, making sure to 
decontaminate the auger and tube sampler between samples. 

 
12. Abandon the hole according to applicable NJDEP regulations. 

 
When drilling in an area where no geologic information has been previously collected, 
continuous split-spoon samples will be collected and described.  The procedure for split-spoon 
sampling consists of the collection and extraction of undisturbed soil cores of 18 or 24 inches in 
length.  A series of consecutive cores may be extracted with a split-spoon sampler to give a 
complete soil column profile, or an auger may be used to drill down to the desired depth for 
sampling.  The split spoon is then driven to its sampling depth through the bottom of the augered 
hole and the core extracted. 
 
When split-spoon sampling is performed to gain geologic information, all work will be 
performed in accordance with ASTM D 1586-67 (reapproved 1974).  Split spoons will be 
constructed of stainless or carbon steel. 
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The following procedures will be used for collecting soil samples with a split spoon: 
 

1. Assemble the sampler by aligning both sides of barrel and then screwing the drive shoe 
on the bottom and the head piece on top. 

 
2. Place the sampler in a perpendicular position on the sample material. 
 
3. Using a well ring, drive the tube. 
 
4. Record in the site logbook or  Soil Logging Form  the length of the tube used to penetrate 

the material being sampled, and the number of blows required to obtain the interval 
sampled. 

 
5. Withdraw the sampler, and open by unscrewing the bit and head and splitting the barrel.  

The amount of recovery and soil type will be recorded on the Soil Logging Form.  If a 
split sample is desired, a cleaned, stainless steel knife will be used to divide the tube 
contents in half, longitudinally.  This sampler is typically available in two and 3.5 inch 
diameters.  However, in order to obtain the required sample volume, use of a larger barrel 
may be required. 

 
6. Collect the sample as described earlier in this section.  Collect volatile organic fractions 

first, then retrieve the remainder of the sample, homogenize, using the "coning and 
quartering" method and place into sample containers. 

 
3.2.3 Direct Push Sampling Technology 
 
3.2.3.1 Geoprobe Equipment 
 
Several screening techniques are available at the present time.  A device referred to as 
Geoprobe®, manufactured by Geoprobe Systems located in Salina, Kansas, has been selected as 
the preferred sample collection device for use during environmental media investigations at the 
former Arsenal.  An assortment of sampling devices provided with the system allows for the 
collection of soil gas, groundwater, and soil samples.  Weston intends to use this system for the 
collection of shallow groundwater and soil samples. 
 
The Geoprobe system consists of a hydraulically powered percussion hammer which is truck- (or 
smaller vechicle-) mounted.  The vehicles use hydraulic pumps belt-driven by the vehicle engine 
to provide power to the probing unit.  However, auxiliary engine type probe units are also 
utilized. 
 
One function of the carrier vehicle is to provide static weight for advancement of the probing 
tools.  In practice, probing tools are advanced as far as possible using only the static weight of 
the carrier vehicle.  Applied static force varies with the weight and cargo of the carrier, as well 
as, the distance that the probe unit is positioned from the carrier.  This static force is often 
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sufficient to advance a one-inch diameter tool string to depths of 20 feet in soils consisting of 
silts or low friction clayey silts. 
 
Greater depth is achieved using the combined effect of the vehicle weight and hydraulic hammer 
percussion.  Although various hammer configurations have been used in the field, the most 
common in use today applies an impulse force of 600 to 1,200 pounds on the top of the probing 
tool string at a frequency of 30 Hertz. 
 
Percussion is often required when probing through hard packed soil and gravel zones.  The probe 
is allowed to penetrate using only static force until refusal is encountered, at which time 
percussion is reapplied.  Percussion is applied as required when probing through sands, gravels, 
hard pans, high friction clays, tills, fill materials, and surface frost.  Advancement of probing 
tools beyond a depth of 20 feet without the use of percussion is rare in all geologic settings.  
Depths up to 75 feet can be obtained using percussion. 
 
3.2.3.2 Shallow Groundwater Screening Technique 
 
The Geoprobe system will be utilized to determine the extent of contamination of concern in the 
shallow groundwater at the former Arsenal.  The following discussion describes the shallow 
groundwater sampling technique. 
 
The shallow groundwater sampling will follow NJDEP methods presented in the Alternative 
Ground Water Sampling Techniques Guide, NJDEP, July 1994.  The shallow groundwater 
samples will be collected in accordance with either NJDEP Method Number AGWST 4.00 
(groundwater sampling with the use of a passively placed, narrow-diameter point [PPNDP]) or 
AGWST 5.00 (groundwater sampling with the use of a small-diameter direct-push point 
[SDDPP]).  ]).  The project team will determine the preferred method for each field assignment 
based on a variety of factors; the recommended method will be specified in the project-specific 
work plan. 
 
AGWST 5.00 utilizes a SDDPP with an expendable point which is detached from the probe at 
the base of the borehole.  Either a telescoping screened point or mill-slotted casing is then 
allowed to fill with formation water.  Weston will utilize the method which is appropriate for the 
local subsurface conditions.  If the AGWST 5.00 method does not work in the local geology, 
then AGWST 4.00 may be utilized.  Method AGWST 4.00 utilizes a PPNDP, which is a small 
diameter screened casing, passively placed in a borehole.  The casing can be constructed of 
stainless steel, carbon steel, or PVC. 
 
Once the shallow groundwater points have been installed, they will be purged (if necessary) and 
sampled in accordance with the NJDEP Field Sampling Procedures Manual, May 1992.  All 
down-hole equipment including rods, well points, and bailers will be decontaminated prior to 
use.  Installation of the shallow groundwater sampling points will be temporary (less than 48 
hours) and the boreholes will be abandoned in accordance with NJDEP procedures. 
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Care should be taken to avoid or minimize property damage (e.g., lawns) from drilling activities 
in developed areas of the site.  Drilling activities should be discouraged immediately after heavy 
precipitation events that allow ruts to form in soft soils. 
 
3.2.3.3 Soil Sampling Technique 
 
Soil samples may be collected during the RI using the Geoprobe system.  Soil samples will be 
collected using 2-inch diameter 4-foot or 5-foot long macro samplers.  The macro samplers will 
have acetate liners.  After driving and retrieving the macro sampler using the Geoprobe system, 
the acetate liner will be cut open, the soil screened for VOCs using either a FID or PID, and then 
the appropriate soil samples will be collected for immunoassay/laboratory analyses.  Soil 
sampling will follow the procedures discussed in Section 3.2.2.1. 
 
If called for in the project-specific work plan, headspace screening will be performed with either 
a PID or FID, at a frequency specified in the work plan.  If soil samples are to be collected 
beneath a building slab, then a hole saw or other appropriate tool will be used to penetrate the 
building slab prior to use of the Geoprobe to collect the soils samples beneath the building slab.  
Following subslab sampling, the building floor will be patched with concrete. 
 
3.2.4 Monitoring Well/Piezometer Construction 
 
Well Construction 
 
Two types of monitoring wells will be installed by Weston:  overburden wells and bedrock 
wells.  Piezometers (or observation wells) may also be installed in the overburden in certain 
areas throughout the former Arsenal for the primary purpose of collecting static water level data.  
The construction and development of these piezometers/observation wells will be identical to a 
2-inch overburden monitoring well so that, if necessary, groundwater samples may be obtained 
from them. 
 
Well construction information is included on the Well Construction Form for each well installed.  
At a minimum, the well construction information will show depth from surface grade, the bottom 
of the boring, the screened interval, casing material, casing diameter, gravel pack location, grout 
seal and height of riser pipe above the ground. 
 
Bedrock Wells 
 
Wells completed in bedrock will be drilled using drilling methods such as the air or mud rotary 
method.  Bedrock wells may be completed as an open-hole, providing that borehole cave-in is 
not a problem.  If the open borehole is subject to cave-in, the well(s) will be completed as 
screened and cased sand-packed wells. 
 
Boreholes for bedrock wells will be advanced until a minimum of 10 feet of competent rock has 
been drilled.  Minimum borehole diameter will be six inches.  The drill string will then be pulled 
from the borehole and 2-inch I.D. Schedule 40 PVC casing inserted.  A NJDEP specified 
cement/bentonite grout will be tremied into the hole up the annular space outside the casing.  
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After the grout has set (minimum of 24 hours), the borehole will be advanced to provide a 10-
foot open borehole. 
 
If the bedrock well needs to be completed with riser and screen, the casing will be 2-inch ID 
PVC.  Screen size will be 0.010 inch (ten-slot) or as determined by the site hydrogeologist.  The 
standard length of screen used will be 10 feet unless otherwise specified in the work plan.  
Casing sections will be flush-threaded.  Screw-threaded bottom plugs will be used.  To prevent 
introduction of contaminants into the well, no glue-connected fittings will be used. 
 
Once the casing/screen is in place in the wells, sand pack will be added.  Only washed and 
bagged, rounded silica sand with a grain-size distribution compatible with the screen and 
formation will be utilized.  Sand will be placed using the tremie method.  The pack material will 
extend from one foot below the bottom of the screen to a minimum of two feet above the screen. 
 
A bentonite slurry seal of a minimum 2-foot vertical thickness will be placed in the annular 
space above the sand pack to separate the sand pack from the cement surface seal and to prevent 
infiltration of cement into the filter pack and the well screen.  The slurry will be prepared by 
mixing powdered or granular bentonite with potable water.  The slurry must be of sufficiently 
high specific gravity and viscosity to prevent its displacement by the grout to be emplaced above 
it.  The bentonite slurry will be pumped through a tremie pipe and emplaced directly above the 
sand pack.  This seal will be allowed to “set up” (or begin to solidify) for approximately 30 to 60 
minutes prior to grouting up the remaining annular space. 
 
An NJDEP-approved cement/bentonite grout will be used to seal the remaining well annulus.  
Only high-grade bentonite will be used for this grout.  The final mixture will be wet enough to 
be pumpable.  The grout will be pumped through a tremie pipe which will be placed just above 
the top of the bentonite seal after the seal has been allowed to set.  The grout will be pumped 
until undiluted grout is detected at the surface.  The tremie pipe will then be removed, and 
additional grout will be added to compensate for the volume of the tremie pipe. 
 
A protective steel casing will be placed around the exposed PVC well casing and will extend a 
minimum of 3 feet bgs.  The protective casing will be grouted in and a cement pad will be 
constructed around each protective casing ensuring cement slopes away from the casing.  Vent 
holes will be drilled in the riser pipe and protective casing to vent moisture.  In addition, a small 
hole will be drilled into the base of the protective casing to drain rain water between the casing 
and well.  The protective casing will include a hinged cap which will be padlocked for 
protection.  The padlocks will either have identical keys, or be keyed for opening with one 
master key.  Flush mounted well completions may be used for wells installed within high traffic 
areas.  All wells will be constructed in a manner which prevents damage from thaw/freeze 
conditions (i.e., frost sleeve installation). 
 
If a semi-confining unit such as clay is encountered above bedrock during the installation of the 
bedrock well in an area where contaminants have been identified or are suspected, an 8-inch 
steel casing will be installed into the upper portion of the confining/semi-confining unit 
(minimum of 2 feet) to prevent cross contamination of water bearing zones.  The annular space 
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around the casing will be grouted to the surface.  A 6-inch bit will then be placed inside the steel 
casing and the bedrock well will be completed as previously specified. 
 
The number of each well and permit number will be clearly marked on the well protective casing 
by impact numbering. 
 
Overburden Well Construction 
 
Any of the drilling methods discussed in this SOP can be used to drill and/or set a well in the 
overburden.  The hollow-stem auger method is the preferred choice for shallow (<30 ft.) 
overburden wells. 
 
The annular space between the well screen and the boring is filled with a uniform gravel/sand 
pack to serve as a filter media.  For wells deeper than approximately 50 feet, or when 
recommended by the site geologist, the sand pack is emplaced using a tremie pipe.  A sand slurry 
composed of sand and potable water is pumped through the tremie pipe into the annulus 
throughout the entire screened interval, and over the top of the screen.  It is necessary to pump 
sufficient sand/gravel slurry to cover the screen after the sand/gravel pack has densified and 
settled. 
 
The depth of the top of the sand shall be determined, thus verifying the thickness of the sand 
pack.  Additional sand shall be added to bring the top of the sand pack to approximately two to 
three feet above the top of the well screen.  Under no circumstances should the sand pack extend 
into any aquifer other than the one to be monitored.  In most cases, the well design can be 
modified to allow for a sufficient sand pack without threat of crossflow between producing zones 
through the sand pack. 
 
In materials that will not maintain an open hole using hollow-stem augers, the temporary or outer 
casing is withdrawn gradually during placement of sand pack/grout.  For example, after filling 
two feet with sand pack, the outer casing should be withdrawn two feet.  This step of placing 
more gravel and withdrawing the outer casing should be repeated until the level of the sand pack 
is approximately three feet above the top of the well screen.  This ensures that there is no locking 
of the permanent (inner) casing in the outer casing. 
 
A bentonite slurry seal of a minimum 2-foot vertical thickness will be placed in the annular 
space above the sand pack to separate the sand pack from the cement surface seal and to prevent 
infiltration of cement into the filter pack and the well screen.  The slurry will be prepared by 
mixing powdered or granular bentonite with potable water.  The slurry must be of sufficiently 
high specific gravity and viscosity to prevent its displacement by the grout to be emplaced above 
it.  The bentonite slurry will be pumped through a tremie pipe and emplaced directly above the 
sand pack.  This seal will be allowed to “set up” (or begin to solidify) for approximately 30 to 60 
minutes prior to grouting up the remaining annular space. 
 

For wells installed in the lower sands located beneath the extensive peat unit at the site, the 
bentonite seal shall extend to the top of the peat unit.  This construction will eliminate the 
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potential for migration of contaminants between the upper water-bearing zone and lower water-
bearing zone. 
 

A cement/bentonite grout will be placed from the top of the bentonite seal to the ground surface.  
Grout is pumped through a tremie pipe until undiluted grout flows from the annulus at the 
ground surface.  In materials that will not maintain an open hole, the temporary steel casing 
should be withdrawn in a manner that prevents the level of grout from dropping below the 
bottom of the casing.  Additional grout may be added to compensate for the removal of the 
temporary casing and the tremie pipe to ensure that the top of the grout is at or above ground 
surface.  After the grout has set (about 24 hours), any depression due to settlement is filled with a 
grout mixture similar to that described above. 
 

A protective steel casing will be placed around the exposed PVC well casing and will extend a 
minimum of 3 feet bgs.  The protective casing will be grouted in and a cement pad will be 
constructed around each protective casing ensuring cement slopes away from the casing.  Vent 
holes will be drilled in the riser pipe and protective casing to vent moisture.  In addition, a small 
hole will be drilled into the base of the protective casing to drain rain water between the casing 
and well.  The protective casing will include a hinged cap which will be padlocked for 
protection.  The padlocks will either have identical keys, or be keyed for opening with one 
master key.  Flush mounted well completions may be used for wells installed within high traffic 
areas.  All wells will be constructed in a manner which prevents damage from thaw/freeze 
conditions (i.e., frost sleeve installation). 
 

3.2.5 Monitoring Well Development 
 
Well development is the process by which fine soil materials are removed from in and around 
the screen allowing water to flow freely into the well.  This process is accomplished by moving 
water or air through the well screen into and out of the surrounding material.  The well 
development process: 
 

• Removes materials that have built-up in the openings of the screen during the well 
drilling and installation processes. 

 
• Removes fines from the sides of the borehole that resulted from the drilling procedures, 

(e.g., drilling mud). 
 
• Increases the hydraulic conductivity of adjacent geologic materials and the filter pack by 

removing fine materials. 
 
• Stabilizes the fine materials that remain in the vicinity of the well and retards their 

movement into the well. 
 
The benefits of well development are increased yields, reduced pumping of fines that can 
damage pumps, decreased corrosion and encrustation, and production of low-turbidity 
groundwater samples.  The results of the development process is a layer of coarse particles 
adjacent to the screen.  The percentage of finer particles increases with distance away from the 
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well.  Well development is necessary in any well because clogging can occur regardless of the 
drilling method used or the formation being penetrated. 
 
Weston will initiate well development as soon as practical after installation, but no sooner than 
48 hours after grouting is completed.  Existing wells may also require development.  This 
determination will be made following inspection by the field geologist. 
 
There are a variety of methods that can be used in well development.  Several are discussed 
below; however, pumping combined with surge blocking will be the preferred method.  If well 
development goals are not met using this combined method, others will be utilized. 
 

• Bailing - This method involves removing turbid water from a well using a bailer (usually 
the large type used on drill rigs rather than the type used for sample collection).  The 
process of lowering and raising the bailer helps to move water into and out of the filter 
pack which flushes finer material into the well for removal.  Bailing is a relatively 
ineffective method of well development; however, Weston may use bailing as a starting 
method in wells with very turbid water. 

 
• Mechanical Surging - In this method, also called block surging, a surge block or surge 

plunger is pushed in and pulled out of the well in a plunger-like fashion.  The plunger can 
be solid or valved.  Valved plungers allow action on the downstroke and strong action on 
the upstroke, but care will be taken on the upstroke because screens can be collapsed.  As 
fines are flushed into the well, they will be bailed or pumped. 

 
• Overpumping - This method involves pumping at high rates, then allowing the well to 

recover before pumping again.  This method assumes that the hydrogeologic system will 
then be stable at normal pumping rates.  When the pumps are stopped, backwash helps 
overcome bridging.  While this method is simple and quick, it is also minimally effective.  
Overpumping may be used as a finishing method. 

 
Criteria used to determine when development is complete are provided below.  These criteria 
will be considered as goals. 
 

• Water appearance (e.g., continue until opaque or translucent water becomes transparent 
or clear). 

 
• Turbidity (e.g., goal of less than 50 NTU as determined by a nephelometer). 
 
• Flow rate (e.g., continue until maximum flow rate stabilizes). 
 
• Water volume (e.g., remove at least 3 to 5 times the well volume in high yielding wells). 
 
• Field parameters (e.g., continue until temperature, specific conductance, and pH 

stabilize).  Stabilization is defined as less than 10 percent variation. 
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Specific procedures to be followed during well development are summarized below: 
 

• Open the monitoring well, take initial measurements (i.e., head space air monitor 
readings, water level, well depth, pH, temperature, and specific conductivity) and record 
results in the site logbook. 

 
• Develop the well by the appropriate method (i.e., surging and pumping) to accommodate 

site conditions and project requirements.  Dispersing agents, acids, or disinfectants will 
not be used to enhance development of the well. 

 
• Continue until the development goals above are achieved. 
 
• Containerize discharge water if required. 
 
• All data will be recorded on a Well Development Form. 
 
• Decontaminate equipment as appropriate prior to use in the next well. 

 
3.2.6 Monitoring Well Abandonment 
 
Periodically during the investigation, there may be a need to abandon selected monitoring wells.  
Upon approval of the USACE and NJDEP, monitoring wells will be abandoned in accordance 
with the requirements of N.J.A.C. 7:9-9.1 through 9.4 (Sealing of Abandoned Wells).  
Abandonment activities will be conducted by a N.J.-licensed and certified Well Driller and Well 
Sealer.  A Well Abandonment Report will be submitted to the NJDEP Division of Water 
Resources.  Specific well abandonment protocols and a copy of a Well Abandonment Report are 
presented in Appendix E. 
 
3.2.7 Water Level Measurements 
 
A survey mark will be clearly placed on the casing for use as a reference point for measurement.  
Generally, the reference point is made at the top of the well casing or "stickup" (not the 
protective casing).  All field personnel will be notified of such reference point in order to ensure 
comparable data and measurements. 
 
Prior to measurement, water levels in monitoring wells will be allowed to stabilize for a 
minimum of 24 hours after well construction and development.  In low yield situations, recovery 
may take longer.  All measurements will be made to an accuracy of 0.01 ft. 
 
In general, measurements should proceed from least to most contaminated wells.  Where many 
wells are to be sampled (i.e., greater than ten), measurements may be taken in a systematic 
manner to insure efficiency and accuracy.  Open the well and monitor headspace with the 
appropriate monitoring instrument to determine the presence of volatile organic compounds.  
Measure the total depth of the well using the survey mark and a depth sounder. 
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Next, lower the water level measuring device into the well until the water surface is encountered.  
Measure the distance from the water surface to the reference point on well casing and record in 
the site logbook and/or a groundwater level data form.  Remove all downhole equipment, 
decontaminate as necessary, and replace the casing cap.  If floating hydrocarbon product is 
present, a special dual-phase level indicator will be used.  Any physical changes to the protective 
concrete pad or variation in total depth of the well should also be noted in the logbook and/or 
form. 
 
3.2.8 Groundwater Sampling Procedures 
 
Prior to sampling a monitor well, the well will be purged to remove water that may have 
stagnated in the well, and to introduce fresh groundwater into the well for sampling.  This can be 
achieved with one of a number of instruments.  The most common of these are the bailer and/or 
pump.  Weston plans to utilize low-flow rate submersible pumps to purge and sample the 
monitoring wells.  Recent research by the EPA has concluded that this method of purging and 
sampling results in the collection of samples with low turbidity levels.  Studies have confirmed 
that this method produces greater sample quality, accuracy and reproducibility over samples 
collected through more conventional methods such as bailing (R. Puls and R. Powell, 1992, 
Groundwater Monitoring Review).  According to these studies, samples collected with this 
method typically contain turbidity levels less than 5 NTUs, even if fine materials are present in 
the formation.  Since the overburden beneath the former Arsenal consists of primarily fine-
grained materials and a majority of the samples are being collected for metals analysis, special 
consideration to turbidity levels is required. 
 
Low-flow rate pumps may include Well Wizards, submersible Johnson Keck, or Grundfos 
pumps, or other similar equipment.  Weston intends to use a 2-inch Grundfos Redi-Flo 
submersible pump with the BT1/MP1 converter box to regulate flow rates.  These pumps will be 
used for both purging and sampling, unless a well exhibits such low yield/recharge that pumping 
becomes impractical.  In cases where well yield/recharge is very low, a bailer or WaTerra pump 
(inertial pump) may be used for development, purging, and sampling in accordance with 
procedures outlined in the NJDEP’s Field Sampling Procedures Manual (May 1992).  For wells 
with short water columns above the screens, the pumps will be set immediately above the well 
screen.  For wells with longer water columns, the pump will be initially set at the top of the 
water column and slowly lowered during purging.  The pump will not be lowered into the 
screened interval.  Water level measurements will be taken as appropriate to ensure that the 
water column does not extend below the top of the well screen, thereby eliminating exposure of 
the well screen to air. 
 
The wells will be purged until a minimum of three to five well volumes have been removed or 
field parameters (e.g., temperature, specific conductance, pH, turbidity, D.O., and Eh) stabilize.  
Stabilization is defined as less than 10 percent variation.  Section 3.3.4 discusses how each of 
these parameters will be measured.  Less than three volumes may be removed from low yielding 
wells.  Groundwater samples will be collected immediately following purging using the same 
adjustable low-flow rate pumping equipment (i.e., within 2 hours if sufficient recharge is 
available).  Flow rates will be approximately 100 ml/min during sampling.  The pump will be 
lowered into the middle of the screened interval during sampling in order to obtain a 
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representative sample.  Since flow rates during sampling will be minimal, the potential of 
exposing the well screen will essentially be eliminated.  If water level information obtained 
during purging indicates otherwise, the pump will be set immediately above the well screen 
during sampling. 
 
Equipment will be decontaminated prior to use and between monitoring wells.  Once purging is 
completed and the correct laboratory-cleaned sample containers have been prepared, sampling 
will immediately proceed.  The following order of sample fraction collection will generally be 
followed; however, field conditions and well yield may require field decisions to modify the 
order on a case by case basis: 
 

1. pH, conductivity and temperature. 
2. Volatile organics. 
3. Metals. 
4. Extractable organics including explosives. 
5. Cyanide. 
6. FS parameters (oil and grease, TDS, hardness, etc.). 

 
The type of analysis for which a sample is being collected determines the type of bottle, 
preservative, holding time, and filtering requirements.  Samples should be collected directly 
from the sampling device into appropriate laboratory cleaned containers.  Further information 
concerning sample containers is provided in Section 3.2.17. 
 
Samples shall be appropriately preserved, labeled, logged, and placed in a cooler to be 
maintained at 4°C.  Samples will be shipped well before the holding time is up and in most cases 
will be shipped within 24 hours of sample collection.  The bottles will be shipped with adequate 
packing and cooling to ensure that they arrive intact. 
 
3.2.9 Hydraulic Conductivity (Slug Tests) 
 
A slug test involves the instantaneous injection or withdrawal of a volume, or slug of water or 
solid cylinder of known volume.  This is accomplished by displacing a known volume of water 
from a well and measuring the artificial fluctuation of the groundwater level. 
 
There are numerous advantages to using slug tests to estimate hydraulic conductivities.  First, 
estimates can be made in-situ, thereby avoiding errors incurred in laboratory testing of disturbed 
soil samples.  Second, tests can be performed quickly at relatively low costs because pumping 
and observation wells are not required.  And lastly, the hydraulic conductivity of small discrete 
portions of an aquifer can be estimated (e.g., sand layers in a clay).  Appendix F contains a 
detailed SOP for conducting a standard slug test. 
 
3.2.10 Indoor Air Sampling 
 
This procedure is applicable to collection of representative air sampling for VOC analysis from 
the breathing zone within buildings.  The locations and numbers of samples will be determined 
during work plan development in accordance with the Approach for Evaluating Potential Indoor 
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Air Quality Impacts, Former Raritan Arsenal (USACE 2004, referred to as the “IAQ 
Approach”), and will be selected to provide coverage as well as samples that are representative 
of the building conditions.  A background ambient air sample should be collected at each 
location/building, with NJDEP approval regarding the location.   The background air samples 
should be collected from either the roof (next to the fresh air intake) or at ground level as far 
from pedestrian and vehicle traffic as possible.   
 
Under the IAQ Approach, buildings are inventoried prior to sampling to determine if there are 
potential sources of VOCs or other contaminants from products being used or manufactured at 
the facility being evaluated.  The sampling team must secure access to the facility in advance, 
and coordination with the facility manager is essentially to avoid disrupting their operations and 
to ensure that sampling is undertaken at appropriate locations.  Indoor air sample locations 
should be agreed upon during the building survey in coordination, with the building owner, 
tenants, and the NJDEP.  Indoor air samples should be located in the breathing zone (3-5') to 
approximate human risk exposure.   Indoor air samples should be placed on tables or desks out 
of the tenants’ way. 
 
Request that occupants follow these instructions 48 hours prior to and during sampling: 
 

• Operate your furnace and whole house air conditioner as appropriate for the current 
weather conditions. 

• Do not use wood stoves, fireplaces or auxiliary heating equipment. 
• Do not open windows or keep doors open. 
• Avoid using window air conditioners, fans or vents. 
• Do not smoke in the building. 
• Do not use air fresheners or odor eliminators. 
• Do not use paints or varnishes (up to a week in advance, if possible). 
• Do not use cleaning products (e.g., bathroom cleaners, furniture polish, appliance 

cleaners, all purpose cleaners, floor cleaners). 
• Do not use cosmetics, including hair spray, nail polish remover, perfume, etc. 
• Avoid bringing freshly dry cleaned clothes into the building. 
• Do not partake in hobbies indoors that use solvents. 
• Do not apply pesticides. 
• Do not store containers of gasoline, oil or petroleum based or other solvents within the 

building or attached garages (except for fuel oil tanks). 
• Do not operate or store automobiles in an attached garage.  
• Do not operate gasoline powered equipment within the building, attached garage or 

around the immediate perimeter of the building. 
 
The following procedures are to be followed when collecting samples of indoor air: 
 

1. Attach Regulator to 6-Liter Summa® Canister with wrench. 
 

2. Place Summa Canister in location pre-determined during the building inspection. 
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3. Open regulator. 
 

4. Ensure that the starting pressure is approximately -30 inches of mercury (or the same as 
stated on certification label) for the laboratory. 
 

5. Record the canister number, regulator number and starting pressure on the field log sheet. 
 

6. Leave the Summa Canister for 24 hours. 
 

7. Leave a note adjacent to the canister requesting that the canister not be touched during 
the 24-hour sampling period.  Notes should be printed in advance and should have a 
professional appearance with a Weston or facility contact number in the event that a 
canister needs to be moved. 
 

8. Collect the air sample after 24-hours, by closing the regulator.  The regulator should read 
between -5 inches of mercury and 0 inches of mercury. 
 

9. Remove Regulator from the Summa Canister. 
 

10. Complete the Sample Tag from the Laboratory and the Field Log Sheet. 
 
A copy of the Field Log Sheet, and the standard operating procedure for indoor air sampling can 
be found in Appendix G. 
 
3.2.11 Subslab Soil Gas Sampling 
 
The subslab soil gas sampling point installation procedure for new sampling points is to be 
performed in accordance with the “Draft NJDEP Vapor Intrusion Guidance Document” 
(NJDEP, June 2005).  This method is required for long-term monitoring of subslab soil gas as 
part of a remedial investigation/remedial action.  The standard operating procedure for subslab 
soil gas sampling can be found in Appendix H. 
 
3.2.11.1 Initial Subslab Soil Gas Sampling Procedure 
 
The following procedure should be used during installation and initial sampling of subslab soil 
gas points: 
 

1. Remove carpeting, if present (this may require cutting a small ½-inch square flap that can 
be glued back down after the sampling event is completed) 
 

2. Put together vapor probe with thread seal tape [The vapor probe consists of a 3/8 inch by 
2½ inch brass or stainless steel Pipe Nipple with a Fip Reducing Coupling (½ inch by 3/8 
inch) and a Square Head Plug (½ inch)].  NOTE: The 2005 Draft NJDEP Vapor 
Intrusion Guidance Document calls for stainless steel vapor probes; however, the earlier 
version of the document allowed brass or stainless steel, and brass probes were installed 
in some buildings prior to June 2005 in accordance with that earlier document. 
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3. Drill a 3/8-inch diameter hole through the concrete slab using an electric drill with a ¾-

inch drill bit. 
 

4. Advance the drill bit approximately 9 inches through the concrete slab and into the 
subslab material to create an open cavity (most buildings in the former Raritan Arsenal 
have approximately 6-inch concrete slabs – the cavity needs to be approximately 3 inches 
into the subslab soil). 
 

5. Over drill the top 1 inch (vertical) of the probe hole to a diameter of 1 inch. 
 

6. Insert the vapor probe flush with the top of the concrete slab and add a quick-expansive 
cement to seal the hole.  It is imperative that the vapor probe is completed flush with the 
concrete surface to avoid tripping hazards for the occupants of the building. 
 

7. Allow the test point to cure for 24 hours to secure the vapor probe in place.  
 

8. Connect the vapor probe to the “T” fitting using the Fip to Mip Street Elbow (“All Tube” 
Nut Sleeve and Insert [3/8-inch]).  The “T” fitting is made of stainless steel flexible line 
and in-line valve. 
 

9. Connect air sampling pump to the “T” setup. 
 

10. Connect regulator to the Summa Canister and connect both to the “T” setup. 
 

11. Open valve to portable vacuum pump. 
 

12. Turn on portable vacuum pump at 100 ml/per minute to purge vapor probe through the 
purge line. (Calculate the total time based on the calculation in Section 3.2.11.3 
 

13. Turn off vacuum pump and close valve. 
 

14. Open the stainless steel Summa canister valve to collect a one-hour subslab soil gas 
sample. 
 

15. Ensure that the starting pressure is approximately -30 inches of mercury (or the same as 
stated on certification label from the laboratory). 
 

16. Record the canister number, regulator number, starting pressure, start date and time on 
the field log sheet. 
 

17. After one (1) hour collect the sample by closing the regulator on the Summa Canister.  
The regulator should read between -5 inches of mercury and 0 inches of mercury.  
 

18. Disconnect the “T” setup. 
 



K:\Raritan01\CSAP Revision\Draft\Draft CSAP July 2005.doc 3-20 

19. Remove the regulator from the Summa Canister. 
 

20. Complete the Sample Tag from the Laboratory and the Field Log Sheet. 
 

21. Place the cap on vapor probe. 
 
3.2.11.2 Subsequent Subslab Soil Gas Sampling Procedure 
 
The following procedure should be used for collecting subslab soil gas samples from locations at 
which a vapor probe has previously been installed: 
 

1. Connect the vapor probe to the “T” fitting using the Fip to Mip Street Elbow. 
 

2. Connect air sampling pump to the “T” setup. 
 

3. Connect regulator to the Summa Canister and connect both to the “T” setup. 
 

4. Open valve to portable vacuum pump. 
 

5. Turn on portable vacuum pump to purge vapor probe through the purge line. (Purge 
volume is calculated per Section 3.2.11.3). 
 

6. Turn off vacuum pump and close valve. 
 

7. Open the stainless steel Summa canister valve to collect a one-hour subslab soil gas 
sample. 
 

8. After one (1) hour close Summa Canister. 
 

9. Ensure that the starting pressure is approximately -30 inches of mercury or the same as 
stated on certification label from the laboratory. 
 

10. Record the canister number, regulator number and starting pressure on the field log sheet. 
 

11. After one (1) hour collect the sample by closing regulator on the Summa Canister.  The 
regulator should read between -5 inches of mercury and 0 inches of mercury. 
 

12. Disconnect “T” setup. 
 

13. Remove Regulator from the Summa Canister. 
 

14. Complete the Sample Tag from the Laboratory and the Field Log Sheet. 
 

15. Place cap on vapor probe. 
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3.2.11.3 Calculating Purge Volume 
 
The vapor probe and connecting tubing must be purged at a volume of 100 ml/minute.  The 
purge volume can be calculated using the following formula: 
 

Purge Volume = 1.5*π*r2*h 

Where: r=inner radius of the vapor probe, and  
 h= length of the vapor probe and connecting tubing 

 
3.2.12 Surface Water Sampling 
 
This standard operating procedure is applicable to the collection of representative liquid samples, 
both aqueous and non-aqueous from streams, rivers, lakes, ponds, lagoons, and surface 
impoundments.  It includes samples collected from depth, as well as samples collected from the 
surface. 
 
The sampling of both aqueous and non-aqueous liquids by use of either a Dip Sampler or Direct 
Method is presented below.  Weston anticipates the use of the Direct Method for surface water 
sampling in all cases where access is not restricted.  When surface water and sediment are to be 
collected from the same location, surface water samples should always be collected prior to 
sediment sampling at each location. 
 
Direct Method 
 
For streams, rivers, lakes, and other surface waters, the direct method may be utilized to collect 
water samples from the surface directly into the sample bottle.  The direct method will be the 
preferred method of collection, especially when collecting samples for volatile organic analysis. 
 
Using adequate protective clothing, access the sampling station by appropriate means.  For 
shallow stream stations, collect the sample under the water surface while pointing the sample 
container upstream; the container must be upstream of the collector.  Avoid disturbing the 
substrate.  Sample collection will begin in the most downstream portion of the stream.  For lakes 
and other impoundments, collect the sample under the water surface avoiding surface debris and 
turbulence. 
 
When using the direct method, sample bottles without preservation will be used.  All samples 
will then be preserved and checked for proper preservation. 
 
Dip Sampler 
 
A dip sampler is useful in situations where a sample is to be recovered from an outfall pipe or 
along a lagoon bank where direct access is limited.  The long handle on such a device allows 
access from a discrete location.  Sampling procedures are as follows: 
 

1. Assemble the device in accordance with the manufacturer's instructions. 
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2. Extend the device to the sample location and collect the sample by dipping the sampler 
into the substance. 

 

3. Retrieve the sampler and transfer the sample to the appropriate sample container. 
 

The dip sampler will be constructed of non-reactive materials such as borosilicate glass, stainless 
steel or teflon.  The sampler will be decontaminated prior to use. 
 
3.2.13 Sediment Sampling 
 
Sediment samples may be collected using a variety of methods and equipment, depending on the 
depth of the aqueous layer, the portion of the sediment profile required (surface versus 
subsurface), the type of sample required (disturbed versus undisturbed), contaminants present, 
and sediment type.  Sediment samples will always be collected following surface water sampling 
at that location. 
 

Sediment is collected from beneath an aqueous layer either directly, using a hand held device 
such as a shovel, trowel, or auger; or indirectly, using a remotely activated device such as an 
Ekman or Ponar dredge.  Following collection, sediment is transferred from the sampling device 
to a sample container of appropriate size for the analyses requested.  Hand held devices such as a 
hand auger or trowel will be the preferred method of collection when conditions allow. 
 

Sample Collection 
 

Selection of a sampling device is most often contingent upon:  (1) the depth of water at the 
sampling location, and (2) the physical characteristics of the sediment to be sampled.  The 
following procedures may be utilized: 
 
Sampling Surface Sediment with a Trowel or Scoop from Beneath a Shallow Aqueous Layer 
 
For the purpose of this method, surface sediment is considered to range from zero to six inches 
in depth and a shallow aqueous layer is considered to range from zero to 12 inches in depth.  
Collection of surface sediment from beneath a shallow aqueous layer can be accomplished with 
tools such as spades, shovels, trowels, and scoops.  Although this method can be used to collect 
both unconsolidated/consolidated sediment, it is limited somewhat by the depth and movement 
of the aqueous layer.  Deep and rapidly flowing water render this method less accurate than 
others discussed below.  However, representative samples can be collected with this procedure in 
shallow sluggish water provided care is demonstrated by the sample team member.  A 
decontaminated stainless steel trowel or scoop will suffice in most applications.   
 
The following procedure will be used to collect sediment with a scoop, shovel, or trowel: 
 

1. Using a decontaminated sampling implement, remove the desired thickness and volume 
of sediment from the sampling area. 

 
2. Transfer the sample into an appropriate sample or homogenization container.  Volatile 

samples will be collected first and transferred immediately to sample containers.  Other 
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fractions will be placed into a decontaminated stainless steel container for 
homogenization.  The "coning and quartering" method will be used. 

 
3. Surface water will be decanted from the sample or homogenization container prior to 

sealing or transfer; care will be taken to retain the fine sediment fraction during this 
procedure. 

 
Sampling Surface Sediment with a Bucket Auger or Tube Auger from Beneath a Shallow 
Aqueous Layer 
 
For the purpose of this method, surface sediment is considered to range from zero to six inches 
in depth and a shallow aqueous layer is considered to range from zero to 24 inches in depth.  
Collection of surface sediment from beneath a shallow aqueous layer can be accomplished with a 
system consisting of bucket auger or tube auger, a series of extensions, and a "T" handle.  The 
use of additional extensions in conjunction with a bucket auger can increase the depth of water 
from which sediment can be collected from 24 inches to 10 feet or more.  However, sample 
handling and manipulation increases in difficulty with increasing depth of water.  The bucket 
auger or tube auger is driven into the sediment and used to extract a core.  The various depths 
represented by the core are homogenized or a subsample of the core is taken from the 
appropriate depth.  
 
The following procedure will be used to collect sediment samples with a stainless steel bucket 
auger or tube auger: 
 

1. Attach the auger head to the required length of extensions, then attach the "T" handle to 
the upper extension. 

 
2. Insert the bucket auger or tube auger into the sediment at a 0o to 20o angle from vertical.  

This orientation minimizes spillage of the sample from the sampler upon extraction from 
the sediment and water. 

 
3. Rotate the auger to cut a core of sediment. 
 
4. Slowly withdraw the auger; if using a tube auger. 
 
5. Transfer the sample or a specified aliquot of sample into an appropriate sample container. 

 
3.2.14 Benthic Macroinvertebrate Collection for Taxonomy 
 
For investigations requiring benthic macroinvertebrate community analysis, a work plan will be 
developed specifying the number of samples, locations, and data quality objectives.  In studies of 
this nature, a minimum of three replicate samples should be collected for community analysis at 
each sample location. A Petite Ponar dredge will be used to collect standardized sample volumes 
for each replicate. In shallow (less than 3 ft) areas, the dredge may be operated while wading. At 
deeper water locations, the Ponar dredge should be operated from a workboat. Each replicate 
sample will consist of one successful Ponar grab in which the dredge is recovered with a full 
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receptacle of sediment. Samples that do not have sufficient penetration depth, defined as the top 
of the sediment surface being within 1 inch of the top of the grab bucket, will be discarded and 
recollected. At each location, the three replicate samples will be collected from within a circular 
area with an approximate 20-ft radius.  
 
Benthic macroinvertebrates shall be initially processed in the field to reduce the amount of fine 
sediment particles in the sample. Each sample shall be placed in a benthos wash bucket with a 
500-micron stainless steel wire cloth and washed to separate the organisms from fine sediment. 
Ambient water will be carefully poured through the bucket to separate fine sediment particles 
from the benthos. To expedite the separation of the organisms from the sediment and debris, a 
fine stream of water from a spray bottle may be used to break up clumps of sediment. The 
material retained by the bucket sieve will be transferred to 32-ounce polyethylene containers and 
preserved with 70% denatured ethanol. To prevent damage to the organisms during transport and 
ease the sorting task, large debris, stones, and other extraneous material should be removed after 
ensuring that they were free of attached or clinging organisms.  
 
Benthic macroinvertebrate samples shall be shipped to a subcontracted laboratory for sorting and 
taxonomic identification. Laboratory analysis of each benthic sample will follow procedures 
described in the USEPA Rapid Bioassessment Protocols (RBP) (USEPA 1999).  Following the 
RBP for sub-sampling, a maximum of 100 organisms will be picked, sorted, and identified to the 
lowest practical taxon (generally genus level, although ideally to species when age and condition 
of specimen allow).  In the case of Oligochaetes and other worms, these organisms will only be 
identified to family.   
 
Ten percent of the sorted samples should be examined (re-picked) by laboratory QC personnel or 
a qualified co-worker. The QC worker will examine the grids chosen and tray used for sorting 
and will look for organisms missed by the sorter. Organisms found will be added to the sample 
vials. If the QC worker finds less than 10 organisms (or 10% in larger subsamples) remaining in 
the grids or sorting tray, the sample passes; if more than 10 (or 10%) are found, the sample fails. 
If the first 10% of the sample lot fails, a second 10% of the sample lot will be checked by the QC 
worker. 
 
Voucher specimens (if extra are available) for identification verification shall be collected and 
stored in ethanol in glass containers, within appropriate secondary containment. Formalin or 
formaldehyde products should be avoided due to disposal costs and potential carcinogenic health 
issues.  Voucher specimens will be kept until the final project report has been reviewed and 
approved or after 3 years, which ever is sooner. Sorted and identified benthic macroinvertebrate 
collections shall be stored under standard preservation at the taxonomy laboratory for a period of 
one year.   
 
The following summary community metrics will be calculated for each replicate: 
 

• Number of Individuals (N) 
• Number of species/taxa (S) 
• Diversity (Shannon-Wiener H’) 
• Evenness (Pielou’s J’) 
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• Hilsenhoff Biotic Index (HBI) as modified for soft-bottom communities (Hilsenhoff, 
1987; Bode, 1988). 

 
These resultant metrics will be used to characterize the community structure at each location and 
will be compared to results from the appropriate reference based on the sediment and habitat 
characteristics.   
 
In-situ water quality measurements of temperature, pH, DO, and conductivity will be conducted 
with an electronic water quality analyzer (e.g., Horiba, YSI, etc.) and will be recorded in the site 
logbook at each sampling location on the day of field sampling. 
 
3.2.15 Chronic Benthic Macroinvertebrate Bioassay Testing 
 
Chronic solid-phase sediment bioassays test nonlethal endpoints such as growth in addition to 
survival. The objective of the study is to run bioassay tests along a range (gradient) of 
contamination so that concentrations of individual COPC parameters may be compared to 
organism survival and/or growth.  If significant mortality of test organisms is not observed, then 
the COPCs can be ruled out as sources of ecological risk to these receptors.  In the event that 
significant mortality or growth impacts are observed relative to the site background reference, 
the null hypothesis is not supported and further investigation may be required to determine the 
source of the mortality. 
 
Chronic solid-phase sediment bioassay tests should be conducted on both the selected site 
locations as well as a reference area location, using the amphipod Hyalella azteca and the midge 
Chironomus tentans. These organisms are widespread in freshwater systems throughout the 
continental United States, and are commonly used in standard bioassay test studies conducted 
under USEPA oversight (USEPA 2000).  Furthermore, Hyalella azteca is well suited to use at 
the former Arsenal because of its tolerance to a range of salinities, from freshwater up to 15 parts 
per thousand (ppt) (USEPA 1994).  For comparison, salinities measured at the site waterways 
during the July 2004 field visit were not above 2 ppt.   
 
Sediment samples for solid-phase sediment bioassay testing should be collected at each location 
using a Ponar dredge or alternative sediment sampling device in accordance with sediment 
sampling procedure described in Section 3.2.13. Approximately 3 gallons of sediment should be 
collected at each of the locations. The sediment should be homogenized in the field at each 
location, apportioned into sample jars, and shipped on ice to a contract laboratory for analysis of 
selected parameters. 
 
The bulk sediment bioassay test samples should be stored at 4oC in tightly sealed buckets with 
little or no head space and shipped to a subcontracted laboratory for temporary storage prior to 
test setup. In certain cases, preliminary chemical analysis is conducted on the co-located 
sediment in order to help select appropriate bioassy test locations.  Once analytical results are 
received, the actual samples for the chronic bioassay tests will be selected, and the tests will be 
initiated. Bioassay tests will be performed by an accredited laboratory according to procedures 
modified from those detailed in the USEPA manual, Methods for Measuring the Toxicity and 
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Bioaccumulation of Sediment-Associated Contamination with Freshwater Invertebrates, 2nd 
Edition, EPA/600/R-99/064, March, 2000 (USEPA 2000). 
 
The currently proposed Hyalella azteca chronic bioassay test involves a modification of the 42-
day test (Test Method 100.4, USEPA 2000) which ends the test at day 28, at which time survival 
and growth endpoints are measured.  This modified test method has been employed by a number 
of bioassay testing laboratories that were contacted in relation to this test method (Aquatec 
Biological Sciences, Williston, VT; American Aquatic Testing, Allentown, PA; and Vizon 
Scitech, Vancouver, BC).  Similarly, the proposed Chironomus tentans chronic bioassay test 
involves a modification of the life-cycle test (Test Method 100.5, USEPA 2000) which ends the 
test at day 20, at which time survival and growth endpoints are measured.  This modified test 
method has been employed and reported by both State and Federal agencies (US Army ERDC 
2003, Era and Serdar 2001, MPCA, 2004).   
 
For the chronic bioassay tests, chambers will consist of 300 milliliter (mL) glass beakers. Eight 
replicate beakers per treatment will be used. Each beaker will receive 100 mL of sediment and 
175 mL of overlying water. Ten organisms will be introduced into each test chamber at the time 
of test initiation, and survival and growth will be recorded at the end of the 28-day test for 
Hyalella azteca and at the end of the 20-day test for Chironomus tentans.  
 
3.2.16 Organism Collection for Tissue Sampling 
 
3.2.16.1 Fish Collection 
 
A variety of collection techniques may be used to obtain a sufficient number of fish for tissue 
analysis.  The preference is to use boat electroshocking (or backpack electrochocking, where 
applicable) due to its effectiveness in shallow water bodies such as are found across the former 
Arsenal.  However, electroshocking may not be feasible in soft bottom areas or within brackish 
waters (due to the ineffectiveness of the electrical current circuit).  Instead, other methods such 
as gill netting, trotlining, minnow trapping or even rod and reel sampling may be employed.  
Each sampling technique will be conducted according to a measurable unit effort so that capture 
success can be compared for each technique between sampling locations.  All fish collection 
activities will adhere to the Health and Safety Plan (HASP) for the investigation. Field sampling 
personnel have been trained in the proper and safe use of all fish sampling equipment, including the 
safe use of electrofishing equipment.     
 
Necessary scientific collecting permit/s will be obtained from the New Jersey Bureau of Freshwater 
Fisheries before any fish are collected.  The names of all personnel involved in the collection 
activities will be listed on the permit.  Permit conditions will be strictly followed during sampling 
activities.   
 
Electroshocking 
 
When required, electroshocking will be conducted primarily during twilight and daylight hours 
using a boat-mounted electroshocking unit.  This unit consists of a Coffelt Mark XX variable 
voltage pulsator shocker powered by a Honda 3-horsepower generator fitted with a boom-mounted 
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sphere anode or a hand-held wand, an 18-inch dual hoop anode, and a trailing stainless-steel cable 
cathode, and with a potential output of 600 volts and 15 amps.  Alternatively, individual backpack 
electroshocking units may be utilized in smaller wadeable locations where boat electroshocking is 
not possible.  Backpack electroshocking will be performed by a two-or three-person crew equipped 
with a Smith-Root Model 12 backpack electroshocking unit (or equivalent) applying DC current.   
 
Selected water should be sampled by conducting three timed runs along available shoreline 
habitat.  Each run, regardless of electroshocking technique, will consist of a 15-minute run 
focusing primarily on shoreline habitat. Results will be presented in terms of catch per hour.  
This will ensure uniform sampling effort between the sampling locations and that the fish caught 
are representative of similar habitat types.  During each specific run, collected fish will be placed 
in a live well and will be processed following completion of the run.  Following each run, all 
captured fish will be identified by species and enumerated by personnel in the boat.  Additional 
information collected during each timed survey will include date, location, capture method, 
weather, crew members, and miscellaneous comments.  Data forms will be completed during 
each survey.   
 
Gill Netting 
 
Gill netting may be used if necessary to supplement electroshocking surveys.  While gill netting 
is generally an effective means of capturing fish over a range of sizes, the method does not allow 
for selection of specific species and may capture many more fish, including non-target species, 
than are necessary.  Furthermore, gill netting quite often results in high mortality as the nets are 
only retrieved once or twice daily, leaving captured fish hung in the netting for long periods of 
time.  Due to these reasons, and the potential for captured fish to begin the decomposition 
process prior to collection, gill netting should only be used if necessary to obtain sufficient fish 
for analysis.   
 
Gill nets should be set for approximately 12 hours (or less if initial catch rates are high) 
overnight in two transect locations across each water body, and checked during early morning 
hours. Gill nets provide a passive sampling approach that allows a greater number of individuals 
to be collected than do individual seining hauls.  Gill nets proposed for use will be 100 ft in 
length by 6 ft in depth with experimental mesh panels (1-inch, 2-inch, 3-inch and 4-inch stretch 
mesh).  Results are reported in catch per unit effort (CPUE) and will be held constant between 
sites where utilized.  Each net will be tagged/labeled with the appropriate information (i.e., 
permit number, permit holder name, etc.).   
 
Trotlines 
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Trotlines are long, heavy cords with many baited hooks attached by sections of monofilament line.  
This is often the only method effective for collecting bottom feeding fish such as bullheads, since 
electroshocking may cause them to bury themselves deeper in the mud.  Trotlines are selective 
towards bottom-feeding omnivores such as bullheads and generally do not incur high mortality rates 
on captured fish. Trotlines should be baited in the evening and checked and re-baited the following 
morning and evening of the following day at each location until the necessary numbers of fish are 
collected. In the case that not enough bullheads are captured, up to additional trotline set can be 
made.   
 
3.2.16.2 Fish Preparation for Tissue Analysis 
 
Fish shall be collected and retained in live wells containing location-specific water until sample 
processing is initiated. Fish containers (e.g., live wells) will be labeled with capture location 
information and aerated to minimize fish mortality before fish processing. All fish retained for 
potential sample analysis will be enumerated and separated by species and size class. Fish 
deemed acceptable for collection will be killed by cervical separation or sharp blow to the head 
with a stunning rod and placed on ice until processing can occur.  All fish not retained for 
analysis will be released at their approximate capture location unharmed after processing. 
 
The following metrics will be recorded for each individual fish included in any sample: 

 
Total Length (cm) The greatest dimension of a fish from its anterior-most extremity to the 

end of the tail fin. For fish with a forked tail, the two lobes should be 
pressed together, and length of the longest lobe should be recorded.  

 
Total Weight (g) Fish will be placed in a pre-weighed tared decontaminated tray and 

weighed to the nearest gram. 
 
Age Scale samples will be collected to determine the age of sunfish and 

mummichog, while pectoral spines will be collected to determine the 
age of bullheads.  Age from scales will be determined by a 
subcontracted laboratory.   

 
Physical Exam Gross pathological examination of all fish will be conducted by a 

qualified Weston biologist and documented in the logbook or 
appropriate field data sheet. 

 
After recording metrics, collected fish will be individually wrapped in aluminum foil or pre-
cleaned glass container.  Sample ID labels will be placed on the outside of the aluminum foil or 
glass container and secured with clear tape. If more than one fish is used for a sample 
(composite), the fish used for the sample will be placed on one piece of aluminum foil or glass 
container, wrapped and labeled with the appropriate sample ID. To preserve sample integrity, 
samples will be placed in double resealable plastic bags with a second ID label and placed in 
either a cooler with dry ice or a suitable freezer until analyzed.  Samples will subsequently be 
shipped in labeled coolers on wet ice to a subcontracted laboratory for analysis. At the 
subcontracted laboratory, individual specimens will be homogenized and analyzed separately. 
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Tissues will be analyzed for the required parameters according to the specified analytical 
methods.  Depending on the number of analyses required for each sample, it may be necessary to 
provide project-specific order of analysis priority to the subcontracted laboratory due to the 
tissue gram weight requirements necessary to meet project-specific reporting or method 
detection limit requirements. See Section 4.1.3 (Tissues) for more discussion.  Discussion of 
laboratory tissue sample preparation can be found in Section 5.5 (Sample Preparation for Tissue 
Samples).  
 
3.2.16.3 Histopathology and Organismic Indicators 
 
Following the collection of fish measurements, liver sections (approximately 0.5 g each) should 
be collected from each individual fish for histopathology analyses and preserved in a labeled 40-
ml glass vial filled with ethanol. Tissue sections from the liver will be sent to a subcontracted 
laboratory for histopathology. Gross necropsies of the fish will then be conducted, and the 
gastrointestinal contents of each animal will be removed. All observations and measurements 
will be recorded on data sheets.  
 
3.2.16.4 Frog Collection 
 
Prior to frog collection activities, collection permits must be applied for and received from the 
New Jersey Division of Fish and Wildlife.  This process often takes a month or more and must 
be considered well in advance.   
 
Frogs are primarily captured at night or twilight using the eye-shine technique. A portable 
spotlight will be used from a boat or shoreline in order to spot and net frogs while they are 
blinded.  Three to 6 volt flashlights rated at 10,000- 50,000 candlepower can be used as a light 
source, but a rechargeable miner's headlamp (rated at 15,000/45,000 candle power for low and 
high settings) may give the best results because the investigator can easily focus its light beam 
for distances up to 60 ft. while leaving both hands free. 
 
If vegetation is too dense for netting, frogs may have to be speared using a long-handled gig or 
fork. If the latter method is used, the gig will be decontaminated between captures, and the 
captured frog immediately rinsed with deionized water. A third method consists of walking 
along the edge of the water with waders and a large hand net and capturing frogs either on the 
marsh surface or immediately after they jump in the water. This method is limited to daylight or 
twilight hours for health and safety reasons. As frogs are often more vocal at night, this method 
would be used only as a supplemental method if sufficient numbers of frogs cannot be obtained. 
 
Upon capture, frogs will be given a unique identification number and returned to a central 
processing area. If possible, more frogs will be captured from each area than are required for 
analysis so that the larger (older) individuals can be selected for analysis.  The frogs to be 
retained for analysis will be selected at the processing area based upon a similar weight and sex 
distribution between areas sampled. The frogs retained for analysis will be processed for analysis 
immediately thereafter. 
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3.2.16.5 Frog Processing for Tissue Analysis 
 
Frogs are to be collected and retained in location-specific containers until sample processing is 
initiated. Frog containers should be labeled with capture location information and kept aerated to 
minimize frog mortality before processing. All frogs retained for potential sample analysis 
should be enumerated and separated by species and size class. The largest individuals of the 
same species should be retained for analysis.  All frogs not retained for analysis will be released 
at their approximate capture location unharmed after processing. 
 
The following metrics will be recorded for each individual frog: 
 

• Weight 
• Leg Length 
• Total Length (snout to vent) 
• Sex 
• Abnormalities/Deformities 

 
After metric recording, frogs retained for analysis will be pithed and will be placed individually 
into separate labeled pre-cleaned glass sample jars or plastic Ziploc bags, and shipped to the 
subcontracted laboratory on ice. Sample ID labels will be placed on the outside of the glass jar 
and secured with clear tape. To preserve sample integrity, samples will be placed in double 
resealable plastic bags with a second ID label and placed in either a cooler with dry ice or a 
suitable freezer until analyzed. At the subcontracted laboratory, individual specimens will be 
homogenized and analyzed separately. Tissues will be analyzed for the required parameters 
according to the specified analytical methods.  Depending on the number of analyses required for 
each sample, it may be necessary to provide project-specific order of analysis priority to the 
subcontracted laboratory due to the tissue gram weight requirements necessary to meet project-
specific reporting or method detection limit requirements. See Section 4.1.3 (Tissues) for more 
discussion. 
 
All frog samples retained for analysis will be homogenized whole by the subcontracted 
analytical laboratory and then analyzed for tissue concentrations of target Parameters.  
Discussion of laboratory tissue sample preparation can be found in Section 5.5 (Sample 
Preparation for Tissue Samples). 
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3.2.16.6 Fiddler Crab Collection 
 
Prior to fiddler crab collection activities, collection permits must be applied for and received 
from the New Jersey Division of Fish and Wildlife.  This process often takes a month or more 
and must be considered well in advance.  Fiddler crabs will be primarily captured by hand or net 
at low tide across the intertidal flats at each sampling location. Upon capture, fiddler crabs from 
separate areas will be collected in separate containers and given a unique identification number 
and returned to a central processing area for distribution into composite samples. If possible, 
more than enough fiddler crabs for three composite samples will be captured from each area, and 
the fiddler crabs to be retained for analysis will be selected at the processing area based upon a 
similar weight between areas sampled. The fiddler crabs retained for analysis will be washed 
with distilled water to remove any sediment or organic material and processed for analysis 
immediately thereafter.   
 
3.2.16.7 Fiddler Crab Processing for Tissue Analysis 
 
Fiddler crab processing will follow guidance provided by NJDEP (2002) (Appendix I). Fiddler 
crabs will be collected and retained in location-specific containers until sample processing is 
initiated. Fiddler crab containers will be labeled with capture location information and kept 
aerated to minimize mortality before processing. Fiddler crabs remaining alive will be 
dispatched by freezing the samples over dry ice. Fiddler crabs deemed acceptable for collection 
will be placed on ice until processing can occur.  All fiddler crabs not retained for analysis will 
be released at their approximate capture location unharmed after measurements are taken. 
 
The following metrics will be recorded for each individual fiddler crab included in any 
composite sample: 
 

• Carapace Width 
• Weight 
• Sex 
• Abnormalities/Deformities 

 
After field processing, all specimens will be placed in labeled pre-cleaned glass sample jars or 
plastic Ziploc bags, and shipped to the subcontracted laboratory on ice. Sample ID labels will be 
placed on the outside of the glass jar and secured with clear tape. To preserve sample integrity, 
samples will be placed in double resealable plastic bags with a second ID label and placed in 
either a cooler with dry ice or a suitable freezer until analyzed. At the subcontracted laboratory, 
individual specimens will be homogenized and analyzed separately. Tissues will be analyzed for 
the required parameters according to the specified analytical methods.  Depending on the number 
of analyses required for each sample, it may be necessary to provide project-specific order of 
analysis priority to the subcontracted laboratory due to the tissue gram weight requirements 
necessary to meet project-specific reporting or method detection limit requirements. See Section 
4.1.3 (Tissues) for more discussion. 
 
All whole-body fiddler crab samples retained for analysis will be homogenized by the 
subcontracted analytical laboratory and then analyzed for tissue concentrations of parameters.  
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Discussion of laboratory tissue sample preparation can be found in Section 5.5 (Sample 
Preparation for Tissue Samples). 
 
3.2.16.8 Small Mammal Collection 
 
Prior to small mammal trapping activities, collection permits must be applied for and received 
from the New Jersey Division of Fish and Wildlife.  This process often takes a month or more 
and must be considered well in advance.  Small mammals are generally captured with the use of 
a combination of live and lethal traps.  The two most common traps for the small mammal 
collection are Sherman traps (H.B. Sherman Traps, Tallahassee, Florida) and snap traps 
(Museum Special or Victor Traps).  To leave open Sherman traps for pre-baiting they must be 
locked open by applying the 1" spring clamp to the door mechanism or by bending the treadle-
trigger. In the latter case the treadle trigger must be bent back to reset the trap. Typically, 
multiple traps lines, each with 10 traps, are set in each the study areas as well as the reference 
area. Of the 10 traps set along each line, five will consist of snap traps and five will consist of 
Sherman live box traps. When placed, the traps will be set alternately (i.e., every other one will 
be a Sherman trap). Each end of the trap line should be well marked with flagging tape and 
individual trap locations should be marked with flagging tape or pin flags which are offset from 
the trap locations.  Care must be taken to place traps in likely habitat without unnecessarily 
trampling or disturbing the area.  Gloves should be worn to keep human scent off of traps and 
bait. 
 
Whole oats or peanut butter mixed with rolled oats are recommended as baits for small 
mammals. A thick but not dry consistency is key in providing a enough resistance for small 
mammals to trigger snap trap treadles. In live traps, carrot slices provide moisture to prevent 
dehydration and stress. Shrews, being primarily insectivorous, may not be as attracted to peanut 
butter or oats as other species nor will this type of bait provide the appropriate sustenance for 
shrews. Walnuts, bits of earthworm or insect larvae (meal worms) may prove more attractive and 
provide shrews with better nourishment. If live-trapping is being conducted for shrews, food 
should be supplied within the live trap.  Bait should be applied or reapplied as needed daily with 
each live trap or on the trigger treadle of snap traps. 
 
Traps are set for two to three nights with the objective of trapping adequate numbers of adult 
animals of the same species from each area. Trapping is curtailed as soon as the trapping 
objectives are reached. The most abundant species trapped will be chosen for analysis, unless a 
more sensitive indicator species, are caught in sufficient numbers for analysis. The largest 
individuals will be retained for analysis both because of their larger tissue mass that will 
facilitate lower achievable detection limits, as well as the fact that larger animals are likely to be 
older individuals. Older individuals will have been exposed to contamination for a longer period, 
and thus analysis of older individuals will result in a more conservative assessment of risks.  
 
Once the traps are set, they will be checked twice daily in the field, during early morning and 
early evening hours. Animal handling containers are necessary when transferring small 
mammals from live traps and are used to contain captured animals after they are emptied from 
the trap. Heavy weight plastic bags or tall plastic buckets can be used for this. The bag must be 
large enough to easily go over the end of the trap and roomy enough for the handler to put a 
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gloved hand in to grasp the animal. Five gallon plastic buckets are excellent for containing 
animals. These buckets should be of sufficient height to prevent animals from jumping out over 
the rim. Animals caught live in the field that are selected for analysis will be humanely killed by 
cervical dislocation with a steel rod. Recovered animals will be labeled and stored on wet ice in 
coolers before processing; if the animals are to be held more than four hours then they will be 
retained on dry ice. 
 
3.2.16.9 Small Mammal Processing for Tissue Analysis 
 
Specimens retained for analysis will be transported to the central staging area in coolers. At the 
staging area they will be measured, and initially dissected in the field. Metrics recorded will 
include: 
 

• Total body weight,  
• Body length,  
• Tail length,  
• Ear length,  
• Body weight,  
• Liver weight, and  
• Kidney weight.  

 
Liver sections (approximately 0.5 g each) will be collected for histopathology analysis, and 
immediately preserved in a labeled 40-ml glass vial filled with ethanol or 10% buffered 
paraformaldehyde (ethanol is preferred due to costs associated with transport and disposal of 
formaldehyde compounds). Tissue sections should be sent directly to a subcontracted laboratory 
for histopathology. Gross necropsies will then be conducted, and the gastrointestinal contents of 
each animal will be removed. All observations and measurements will be recorded on small 
mammal data sheets. 
 
After field processing, all specimens will be placed in labeled pre-cleaned glass sample jars or 
plastic Ziploc bags, and shipped to the subcontracted laboratory on ice. Sample ID labels will be 
placed on the outside of the glass jar and secured with clear tape. To preserve sample integrity, 
samples will be placed in double resealable plastic bags with a second ID label and placed in 
either a cooler with dry ice or a suitable freezer until analyzed. At the subcontracted laboratory, 
individual specimens will be homogenized and analyzed separately. Tissues will be analyzed for 
the required parameters according to the specified analytical methods.  Depending on the number 
of analyses required for each sample, it may be necessary to provide project-specific order of 
analysis priority to the subcontracted laboratory due to the tissue gram weight requirements 
necessary to meet project-specific reporting or method detection limit requirements. See Section 
4.1.3 (Tissues) for more discussion. 
 
All samples will be placed in a cooler on ice in the field and shipped under chain-of-custody to 
the analytical laboratory. Samples will be prepared and analyzed within the analytical holding 
times. Sample holding times are calculated from the time of collection. Discussion of laboratory 
tissue sample preparation can be found in Section 5.5 (Sample Preparation for Tissue Samples). 
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3.2.16.10 Plant Tissue Collection 
 
Plant tissue collected for chemical analysis should be collected using decontaminated equipment 
(e.g., shovel, knife, etc.).  Each sample will be rinsed with distilled water and then placed into a 
labeled resealable plastic bag or pre-cleaned glass jar.  The samples will be submitted for 
analysis of selected parameters.   
 
3.2.16.11 Earthworm Bioassay Testing 
 
Earthworms should be collected using a clean shovel decontaminated between locations, used to 
unearth organic soil.  The worms will be collected by hand, rinsed with distilled water and 
composited into samples for analysis.  Each composite sample will be collected from the surface 
litter layer and up to one foot below the ground surface within a 10-ft radius of the 
corresponding soil analytical sample to which the tissue data will be correlated. If sufficient 
earthworm populations are still not found at a location, the professional judgment of field 
personnel will be used to determine if sampling at a location should be suspended or if a reduced 
sample number will be collected. 
 
Earthworms collected for analysis will be stored in plastic containers with perforated lids that are 
labeled by plot location until brought to a central location for processing.  There they will be 
transferred to pre-cleaned glass containers or plastic sealable bags that are labeled by location, 
and placed on dry ice (to inhibit depuration) after collection.  
 
All earthworm tissue samples will be placed in a cooler on ice in the field and shipped under 
chain-of-custody to the analytical laboratory. Samples should be analyzed within the analytical 
holding times. Sample holding times are calculated from the time of collection and are listed in 
Table 3-1. All sample documentation identification, handling, storage, preservation, and 
shipping procedures will follow the same standard procedures as described in this CSAP.  
 
3.2.17 Sample Volumes and Containers 
 
A sufficient volume of sample, representative of each matrix, will be collected.  Sample volumes 
for the parameters of concern are shown in Tables 3-2, 3-3, and 3-4.  All sample containers will 
be cleaned and comply with the QA/QC requirements of OSWER Directive #9240.0-05A, 
"Specifications and Guidance for Obtaining Contaminant-Free Sample Containers", 12/92.  Only 
sample containers receiving full EPA QA treatment, such as Eagle Pitcher "Level 1" or I-Chem 
Superfund-Analyzed®, will be used.  A list of the required sample containers is also provided in 
Tables 3-2 through 3-4 
 
For performing indoor and ind soil gas sampling, cleaned and certified 6-liter Summa canisters 
and regulators are obtained from a New Jersey Certified Laboratory as outlined in Indoor Air 
VOC Sampling and Analytical Requirements (NJDEP, April 2003). 
 
3.2.18 Sample Preservation 
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Sample preservation requirements are included in Tables 3-2 through 3-4.  Pre-preserved sample 
bottles containing acids or bases used for chemical preservation will be obtained from the 
laboratory performing the analyses.  The pH of the first 10 percent of all aqueous samples 
collected into pre-preserved sample bottles will be checked in the field prior to shipping.  For 
VOC groundwater samples, a fourth vial will be filled for one out of every 10 samples for a field 
check on preserved pH.  All VOC vials will be checked for bubbles after filling.  Surface water 
samples will not be collected using pre-preserved sample bottles.  The samples will be preserved 
in the field and the pH of these samples will be checked prior to shipping.  Field sampling teams 
will be prepared to add additional preservatives to samples if necessary. 
 
Field preservation for aqueous VOC samples will be conducted in accordance with the following 
procedure: 
 
Carefully add 1:1 HCl (12N HCl: demonstrated analyte free deionized water), drop by drop, to a 
third portion of sample water in a 40ml VOA vial.  This additional volume is used to determine 
the exact number of drops required to attain a pH of <2, and is then discarded.  Add the same 
number of drops of acid to the remaining two vials. 
 
Methanol preservation of soil samples collected for volatile organic analysis will be 
accomplished in the following manner: 

 
1. Remove rubber retaining ring from syringe, or cut small air vents into the plunger. 

 
2. Using small balance, tare weigh the sampler. 

 
3. Collect 8 - 12 grams of soil (wet weight) of sample.  Wipe off outside of syringe. 

 
4. Weigh sample to confirm that you have 10 g ± 2 g of soil in syringe. 

 
5. Slowly extrude soil from syringe into the prepreserved sample bottle.  DO NOT SPLASH 

METHANOL, since the amount of methanol in the jar has been preweighed at the 
laboratory, and a change in the amount of methanol could affect analytical results. 
 

6. Wipe threads free of soil and seal sample vials.  Swirl sample to break up lumps. 
 

7. Collect 2 jars per sample.  Also collect a nonpreserved sample for %moisture. 
 

8. Record sample number on jars.  DO NOT COVER LABORATORY NUMBERS. 
 

9. An ambient blank, if required by the Site-Specific Sampling and Analysis Plan, is 
collected by opening and closing ambient blank jars at the same time as sample 
collection.  Log the identification of the sample during which the ambient blank is 
collected. 
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10. A trip blank must be collected.  The trip blank is provided by the laboratory with the pre-
preserved bottles, and consists of a pre-determined amount of methanol preservative.  DO 
NOT OPEN THE TRIP BLANK IN THE FIELD.  
 

11. MS/MSD sample bottles have been prepared with methanol that has been spiked with 
matrix spike compounds.  Do collect the MS and MSD from same sample.  You do not 
need an additional %moisture sample for the MS/MSD samples. 

 
All samples (preserved or unpreserved) will be placed in a cooler on ice as soon as possible.  
Samples will be analyzed as soon as possible after collection.  Sample holding times are 
calculated from the time of collection.  Sample holding times are also included in Tables 3-1, 3-
5, and 3-6. 
 
3.2.19 Decontamination Procedures 
 
Field Preparation 
 
The purpose of this standard operating procedure is to provide a description of the methods used 
for preventing, minimizing, or limiting cross-contamination of samples due to inappropriate or 
inadequate equipment decontamination and to provide general guidelines for developing 
decontamination procedures for sampling equipment to be used during hazardous waste 
operations.  This SOP does not address personnel decontamination.   
 
The decontamination procedures described below were developed by the USACE and follow 
ASTM D-5088-90 and general NJDEP methods.  For non-aqueous sampling, a detergent and 
water wash removes all visible particulate matter and residual oils and grease.  (This may be 
preceded by a steam or high-pressure water wash to facilitate residual removal).  This is 
followed by a generous tap water rinse and a distilled and deionized water rinse to remove the 
detergent.   The following additional step may be completed for grossly contaminated equipment 
or selected aqueous samples.  An acid rinse (1 percent nitric acid dilution), included if metals 
samples are to be collected, provides a low pH media for trace metals removal.  It is followed by 
another distilled and deionized water rinse.  If the sample is not be analyzed for metals, the acid 
rinse and water rinse can be omitted.  Next, a high purity solvent rinse (acetone) is designated for 
trace organics removal.  The solvent must be allowed to evaporate and then a final distilled and 
deionized water rinse is performed.  This rinse removes any residual traces of the solvent. 
 
All equipment utilized for sampling must be decontaminated using distilled and deionized water.  
Through distillation, all ionized solids and a broad range of organic constituents will be removed 
thus making it an ideal solvent for use when sampling for organic parameters.  Deionized water 
is water that has been effectively freed from any existing ionic impurities.  Deionized water 
should be used when sampling for inorganic parameters.  The use of distilled and deionized 
water, commonly available as a single product from commercial vendors, is acceptable provided 
that the lot number and the associated analysis is available upon request to the NJDEP. 
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Decontamination of Pumps 
 
When submersible pumps are used for purging and sampling, they will be cleaned and flushed 
prior to and between use.  This cleaning process consists of an external laboratory grade 
glassware detergent wash and tap water rinse, or steam cleaning of pump casing, hose and 
cables, followed by a 20-gallon flush of potable water through the pump.  This flushing will be 
accomplished by the use of a clean plastic overpack drum or a plastic garbage can filled with 
potable water.  This will be followed by a distilled and deionized rinse of the outside of the 
pump.  For submersible pumps smaller than four inches in diameter, the recommended number 
of gallons required for flushing may be proportionately reduced.  If the evacuation hose is not 
changed between locations, it must also be decontaminated in the same manner as the pump.  
Exercise caution to avoid contact with the pump casing and water in the drum while the pump is 
running (do not use metal drums or garbage cans) to avoid electric shock.  Surface pumps used 
for well evacuation need not be cleaned between well locations if only a check valve is used.  
The submersible pump and tubing will always be placed on a clean polyethylene sheeting to 
avoid contact with ground surface.  All tubing will be rinsed/wiped with distilled and deionized 
water to remove any residual material before entering the well. 
 
Decontamination of Heavy Equipment 
 
Other equipment and material associated with sampling episodes are required to be cleaned prior 
to usage.  Items such as drill rigs, auger flights, and backhoes all present potential sources of 
interference to environmental samples.  These items may come in contact with the materials 
adjacent to the matrix being sampled or may be attached to actual sampling equipment which has 
been cleaned. 
 
Two options are available to accomplish cleaning of heavy equipment: steam cleaning and 
manual scrubbing.  The use of a high-pressure steam generator can remove visible debris and has 
several advantages.  Steam generators using potable water provide a high-pressure medium 
which is very effective for residuals removal.  They are also efficient in terms of ease of 
handling and generate low volumes of wash solutions. 
 
A second option involves manual scrubbing of equipment using a non-phosphate detergent 
solution followed by a thorough water rinse.  This procedure can be as effective as steam 
cleaning or preferred in situations where steam cleaning fails to remove visible materials.  
Disadvantages to manual scrubbing are that it is labor intensive and it generates large volumes of 
water and rinse solutions. 
 
Heavy equipment such as drill rods, bits, and augers will be steam cleaned prior to usage onsite 
and between borehole locations.  All drilling/heavy equipment will be steam-cleaned at the 
completion of the project to ensure that no contamination is transported from the sampling site.  
PVC well screens and casing will be decontaminated at the manufacturing facility.  Following 
decontamination, the casing and screen will be wrapped in polyethylene wrapper.  Weston will 
obtain specific procedures followed by the manufacturer to ensure that the decontamination was 
thorough and effective.  All well screen and casing will be received at the site in the 
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manufacturer’s polyethylene wrap.  If tears are evident, the wrap is unsealed, or visible evidence 
that decontamination was not adequate, the PVC will be steam cleaned prior to installation. 
 
3.2.20 Investigation-Derived Waste Management Plan 
 
This Waste Management Plan is intended to provide guidance for the appropriate management of 
contaminated and non-contaminated waste generated during the RI activities planned for the 
former Arsenal.  Wastes covered within this plan include soil boring cuttings; water generated 
during well development and purging; fluid resulting from decontamination procedures; 
accumulated rainwater in temporary waste storage areas; and personal protective equipment 
(PPE).  This plan was written to be consistent with the NJDEP’s Field Sampling Procedures 
Manual (May 1992) and USEPA's "Management of Investigation-Derived Wastes During Site 
Inspections" (May 1991).  It is anticipated that the waste generated during the RI activities will 
not be RCRA regulated; therefore, this plan addresses non-RCRA regulated wastes only.  If 
determined that RCRA waste has been generated during the activities, storage and disposal 
requirements under RCRA will take precedence. 
 
Only those personnel who have been trained as specified under the Resource Conservation and 
Recovery Act (RCRA) and Department of Transportation (DOT) regulations will be permitted to 
manage (RCRA) hazardous wastes and package and transport (DOT) investigation-derived 
wastes.  Personnel may be provided with function-specific training to allow them to perform 
specific tasks associated with waste management when accomplishing field activities covered 
under this CSAP. 
 
3.2.20.1 Soil Boring Cuttings 
 
Soil boring cuttings will be continuously screened during drilling activities for evidence of 
contamination.  Screening methods will include visual inspection of soils for staining; sheens or 
other evidence of contamination; screening of soils using photoionization detectors (PIDs) or 
organic vapor monitors (OVMs); and monitoring for odors that may indicate contamination.  In 
addition, analytical results of samples collected in the immediate vicinity, if available, will be 
reviewed to determine if the soils contain concentrations of contaminants exceeding proposed 
NJDEP surface soil cleanup standards. 
 
If the screening tools and/or previous sampling results indicate that contamination is not present, 
the soils will be restored to the borehole where possible.  If the cuttings can not be returned to 
the borehole, they may be placed on the ground surface in the immediate area where they were 
generated.  When this is done, the soils will be graded to resemble natural conditions.  This is not 
always possible; however, as sometimes cuttings are generated in locations that have been 
planted as lawns or are under impervious cover.  In such cases, the soil cuttings need to be 
drummed and disposed of in accordance with applicable state and federal regulations. 
 
If evidence of contamination is observed, the fate of the soils is dependent on surface soil 
conditions at that location.  In accordance with NJDEP protocols, if the following conditions are 
met, the cuttings may be placed onto the ground surface. 
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• The surface soils in areas of disposal are known or expected to be contaminated at levels 
above NJDEP soil standards. 

 
• The disposed soil will not erode/flow off-site or onto uncontaminated areas. 
 
• No potential to contaminate an uncontaminated aquifer exists. 
 
• The potential to create a health hazard to adjoining property owners through airborne 

exposure is non-existent. 
 
If these conditions cannot be met and the cuttings can not be returned to the borehole, the soils 
will be placed in NJDOT-approved, 55-gallon drums for evaluation and disposal at a later date.  
However, the need to containerize soil boring cuttings at the site is expected to be limited. 
 
3.2.20.2  Groundwater 
 
Similar to drill cuttings, an initial determination will be made as to whether the groundwater is 
potentially contaminated.  This determination will be made through field screening (i.e., PID/ 
OVM, color, pH) and previous sampling results, if available. 
 
Groundwater generated during well development and purging will be released to the surface in 
the immediate area of generation if the following NJDEP criteria are met: 
 

• The water is not permitted to migrate off-site. 
 
• There is no potential for contamination of a previously uncontaminated aquifer. 
 
• The discharge will not cause an increase to ground surface soil contamination. 

 
If these conditions cannot be met, the groundwater may be containerized in USDOT-approved 
55-gallon drums or other adequate containers such as tank trucks and be disposed of accordingly. 
 
3.2.20.3 Decontamination Fluids 
 
Decontamination fluids may be generated during steam cleaning operations and sampling 
equipment decontamination.  Since the decontamination of equipment utilized for soil involves 
only tap water, DI water, and non-phosphate detergent, this portion of the decontamination fluids 
will be treated as groundwater discussed above.  Residual soils generated during 
decontamination procedures will be handled as discussed in Section 3.2.20.1. 
 
Decontamination of groundwater sampling equipment requires the use of nitric acid (1 percent) 
and acetone.  Wastewater generated during these decontamination procedures will require 
containerization in USDOT-approved 55-gallon drums.  The acetone should be segregated from 
aqueous-based decontamination fluids (including nitric acid), since mixture of spent solvent (an 
“F-listed” hazardous waste) would cause the entire volume of waste to be F-listed waste.  
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Solvent-based decontamination liquids should be containerized in USDOT-compliant containers, 
and managed per RCRA requirements pending off-site disposal at a licensed facility. 
 
3.2.20.4 Personal Protective Equipment (PPE) 
 
Work conducted at these sites will be performed primarily in Level D or an upgraded Level D.  
Items which may require disposal will be limited to gloves and booties.  In the event that the 
level of protection is upgraded to Level C, tyvek coveralls will also require disposal.  These 
coveralls will not be decontaminated prior to disposal.  Level D PPE will be placed in plastic 
trash bags to be disposed of with other non-contaminated trash from the site by a local disposal 
vendor.  Contaminated Level C PPE (i.e., tyveks, booties, gloves) will be placed in 55-gallon 
drums and be disposed of in accordance with local, state, and federal regulations. 
 
3.2.20.5 On-Site Storage of Wastes 
 
A central storage area will be identified or constructed within the property limits of the project 
site.  Drums storing liquid wastes should be stored in an area of impermeable cover with the 
property owner’s permission.  Following activities in each specific area of the former Arsenal, 
drums containing waste will be transported by either pick-up truck or other heavy equipment, to 
the storage area.  The drums will remain in this secured area until disposal, based on the results 
of characterization sampling.  Each drum will be accurately marked as to the area in which the 
waste was generated, the date generated, the sample location and depth, and the type of waste 
contained within the drum.  All sampling for disposal purposes will be performed within this 
staging area.  Federal regulations under RCRA and property owners’ wishes need to be 
addressed in establishing the storage duration.  However, all investigative-derived wastes shall 
be disposed of in less than 90 days. 
 
3.2.20.6 Sampling And Disposal of Wastes 
 
All wastes which cannot be returned to the surface or PPE which cannot be thrown away as 
previously described will be transported off-site and disposed of in accordance with local, state, 
and federal regulations.  The wastes will be sampled as required by the applicable disposal 
facility.  Parameters typically include but may not be limited to total PCBs, total explosives, 
TCLP, reactivity, ignitability, and corrosivity. 
 
3.3 FIELD SCREENING/FIELD ANALYTICAL METHODS 
 
The following subsections discuss the procedures and associated instrument calibration methods 
used when conducting field screening/analyses. 
 
3.3.1 Ambient Air, Soil Samples, and Sample Headspace Monitoring 
 
HNu/OVM-PID Air Monitoring and Soil Sample Screening 
 
The HNu and/or OVM PIDs will be used continuously during the field investigation to monitor 
health and safety conditions.  Responses on the instruments in the breathing zone may trigger an 
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upgrade in personal protection.  This information is detailed in the SHSP prepared for the 
investigation. 
 
All soil samples collected for analysis will be screened in open air with either a HNu or OVM.  
In addition, all split spoon samples retrieved will be opened, split in half lengthwise with a 
decontaminated knife or spade, and screened immediately with a Photo Ionization Detector 
(PID).  All information will be recorded in a logbook or in the case of describing split spoon 
samples from a borehole, on a Weston Soil Logging Form. 
 
The instruments will be calibrated on a daily basis as per the manufacturer's instructions.  
Calibration information for all field instruments will be recorded in a separate Field Calibration 
Logbook. 
 
Headspace Screening Procedures 
 
For some projects, headspace analysis of soils may be specified instead of open air screening.  
The following is the recommended procedure for conducting analytical screening of 
contaminated soil or groundwater in the field utilizing a portable PID or Flame Ionization 
Detector (FID): 
 

1. Half-fill a clean glass jar with the sample to be analyzed.  Quickly cover with one or two 
sheets of clean aluminum foil and subsequently apply screw cap to tightly seal the jar.  A 
sixteen ounce (16 oz.; approximately 500 ml) soil or “mason” type jar is preferred; jars 
less than 8 oz. should not be used. 

2. Allow headspace development for at least 10 minutes.  Vigorously shake jar for 15 
seconds both at the beginning and end of the headspace development period.  Where 
ambient temperatures are below 32°F (0°C), headspace development should be within a 
heated vehicle or building. 

3. Subsequent to headspace development, remove screw lid/expose foil seal.  Quickly 
puncture foil seal with instrument sampling probe, to a point about one-half of the 
headspace depth.  Exercise care to avoid uptake of water droplets or soil particulates. 

4. Following probe insertion through foil seal and/or sample injection to the probe, record 
highest meter response as the jar headspace concentration.  Using foil seal/probe 
insertion method, maximum response should occur between 2 and 5 seconds.  Erratic 
meter response may occur at high organic vapor concentrations or conditions of elevated 
headspace moisture, in which case headspace data should be discounted. 

5. PID and FID field instruments should be operated and calibrated to yield “total organic 
vapors” in ppm (v/v) as benzene.  PID instruments must be operated with a 10.0 +/- eV 
lamp source.  Operation, maintenance, and calibration should be performed in accordance 
with the manufacturer’s specifications.  For jar headspace analysis, instrument calibration 
should be checked/adjusted no less than once every 10 analyses, or daily, whichever is 
greater. 
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3.3.2 Immunoassay Tests 
 
Immunoassay technology uses antibodies that are specific to the type of contaminant being 
measured.  In general, a groundwater or soil sample is introduced to a solution consisting of 
these antibodies and a kit-specific particulate.  These particulates/antibodies then bind to the 
contaminant of concern if it is present in the sample and adhere to the membrane surface of the 
sample vial.  A color-developing solution is then added which varies in intensity based on the 
contaminant concentration.  The resultant color is compared to a range of colors representing 
approximate concentrations, thus producing a semiquantitative result.  Appendix J contains 
manufacturer-specific details for different types of immunoassay test kits.  The parameters to be 
field screened using immunoassay test kits include PCBs, TNT, and PAHs. 
 
3.3.3 Field-Portable X-Ray Fluorescence 
 
X-ray fluorescence (XRF) is a screening technique for rapid analysis of metals in environmental 
samples.  In general, the technique involves irradiating a sample with source x-rays, which in 
turn bumps an electron from the innermost shell of an atom creating a vacancy.  In this excited 
state, the atom releases surplus energy by filling the vacancy with an electron from one of the 
higher-energy shells.  This rearrangement of electrons emits “characteristic” x-rays (in terms of 
energy) that are specific to a given element.  This energy can then be measured to determine the 
presence, and approximate concentration of an element.  Appendix K contains an SOP detailing 
procedures specific to the Spectrace 9000 field-portable XRF instrument. 
 
3.3.4 Groundwater Physicochemical Measurements 
 
Specific Conductance, Temperature, pH, and Eh Measurements 
 
The specific conductance, temperature, pH, and Eh of all liquid samples will be measured with a 
YSI Model 600XL flow-through cell instrument (or equivalent) where possible. Temperature 
measurements will also be verified using a laboratory thermometer. Measurements will be 
performed as monitoring well purging activities are conducted, as well as during sample 
collection.  The meter will be calibrated at the beginning of each day according the 
manufacturer’s guidelines and checked periodically during the day.  The probes and flow-
through cell assembly will be rinsed with distilled water before and after each use.  The probes 
will be placed in the flow-through sample cell and measurements will be made as purge/sample 
water flows through the system.  Measurements will be recorded in the field logbook and/or 
Well Purging Form and will be allowed to stabilize prior to collecting the sample.  A field laptop 
computer may also be used to directly record some of the groundwater physiochemical 
measurements and water level information. 
 
Dissolved Oxygen Measurements 
 
Dissolved oxygen (DO) will also be measured as part of the flow-through cell system using a 
YSI Model 600XL instrument (or equivalent).  The meter will be calibrated at the beginning of 
each day according the instruction manual and checked periodically during the day.  The probe 
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will be rinsed with distilled water before and after each use.  The probe will be placed in the 
flow-through sample cell and measurements will be made as purge/sample water flows through 
the system. DO will also be measured within the well using a YSI Model 95 downhole DO 
probe.  In 2-inch-diameter wells, DO levels will be measured in-situ before the pump is placed in 
the well and after it is removed.  Due to space limitations in a 2-inch diameter well, continuous 
downhole DO measurements can not be collected.  In 4-inch-diameter wells, the YSI Model 95 
DO probe will also be used to measure DO.  The probe will be placed below the pump and DO 
levels will be monitored during well purging.  DO colormetric test kits will be used to confirm 
the DO measurements collected using the YSI probes.  A glass vial will be filled with 
groundwater collected from the discharge tubing prior to the entry point of the flow-through cell 
system.  DO measurements will be recorded in the field logbook and/or Well Purging Form and 
will be allowed to stabilize prior to collecting the sample.  A field laptop computer may also be 
used to directly record DO measurements.   
 
Turbidity Measurements 
 
Groundwater turbidity will be measured during the purging process along with the parameters 
discussed above.  A turbidity meter manufactured by H.F. Scientific (Model DRT-15CE, or 
equivalent) will be used. Similarly, the meter will be calibrated at the beginning of each day 
according the instruction manual and checked periodically during the day.  The measuring probe 
and associated glassware will be rinsed with distilled water before and after each use.  
Measurements will be recorded in the field logbook and/or Well Purging Form and will be 
allowed to stabilize prior to collecting the sample.  A field laptop computer may also be used to 
directly record turbidity measurements. 
 
3.4 FIELD DOCUMENTATION 
 
3.4.1 Field Sample Identification Codes 
 
A unique 7-character sample identification code will be assigned to each sample collected.  The 
sample identification code consists of two fields, separated by dashes, in the following format: 
 
                         --- ________________________________ 
    Sample Matrix Sampling Location and Depth Qualifier 
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Sample Matrix 
 
The matrices to be sampled include: 
 
SS/SD = Soils/Sediments 
GW/SW/FB/TB = Groundwater/Surface Water/Field Blank/Trip Blank 
DS = Drum Contents (potential) 
PE = Post Excavation Sample (remediation - related) 
SP = Soil Pile Sample (remediation - related) 
 
Sampling Location/Depth Qualifier 
 
The first two characters will identify the Raritan Arsenal study area for all matrices except 
groundwater (Area 10 = 10, Area 4 = 04).  If the sample is a groundwater sample, the first two 
characters will be MW (monitoring well). 
 
The second two characters will identify the sampling location/monitoring well number.  (Sampling 
location 6 = 06, sampling location 84 = 84, monitoring well 24 = 24.) 
 
The final character will serve as a soil or well depth qualifier and will receive a letter designation.  
(A = surface interval, B = next subsurface interval, etc.)  This qualifier will serve for both soil and 
groundwater samples.  Exact depth intervals will be recorded in field logs for later use in reporting 
and evaluation of sampling results. 
 
All QA split samples that will be sent to a laboratory to be designated by NAE for analysis (plus QC 
splits) will be labeled in the same manner as the field samples.  However, the NAE-assigned LIMS 
number will precede the client ID. 
 
Examples: SS-1710A  (Soil Sample, Area 17, Location 10, Depth Interval A) 
 GW-MW01B   (Groundwater Sample, Monitoring Well 01, Depth Interval B) 
 LIMS#-SS-1004C (QA or QC Duplicate, Soil Sample, Area 10, Location 4, Depth 

Interval C) 
 
3.4.1.1 Indoor and Subslab Soil Gas Field Identification 
 
A unique sample identification code will be assigned to each sample collected.  The sample 
identification code consists of four fields, separated by dashes, in the following format: 
 
          ___   -   ___________-__________   -  __________ 
 Round Building ID Sample Matrix Sample ID 
 
3.4.1.2 Sample Matrix 
 
The matrices to be sampled include: 
 
SG = Subslab Soil Gas 
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VR = Vapor Recovery 
IA =– Indoor Air 
 
Sample matrix identification is not marked for indoor air samples and background air samples. 
 
The field sample identification code provides the tracing of the sample from the location in the 
field, through laboratory analysis, and finally to data evaluation and presentation.  It is essential 
that the integrity of the field sample identification code not be compromised. 
 
Each sample will be assigned a unique field sample identification code and labeled accordingly 
as previously discussed.  This field sample identification code will contain information traceable 
to the type, location where the sample was collected, and other information appropriate to that 
sample.  This code will be used for references to this particular sample in field and project 
documentation and reports. 
 
3.4.2 Field Logbooks 
 
Field logbooks will be maintained containing information pertinent to the field sampling 
program and the equipment preparation efforts.  Field logbooks will be bound containing 
prenumbered pages and entries will be made in indelible ink.  Correction will be made by 
drawing a single line through the incorrect entry and writing in the correct entry.  The person 
making the correction will date and initial the correction.  Empty spaces left at the end of the 
entry will be lined out, initialed, and dated.  The Field Team leader will review field log entries 
daily and initial each page of entries.  Field logbooks will be maintained by the Field Team 
Leader or another designated field team member during field activities and transferred to the 
project files to provide a record of sampling.  Field logbooks will contain the following: 
 

• Name and location of site. 
• Date(s) and time(s) of sample collection. 
• Name of Field Team Leader and other field team members. 
• Field observations. 
• Weather conditions. 
• Summary of equipment preparation/decontamination procedures. 
• Number and type of samples taken and sample identification codes. 
• Field screening results. 
• A cross-reference of sample identification codes to sampling points composites or grids 

that may be indicated on annotated maps or sketches. 
• A description of sampling methodology, or references to the CSAP. 
• A description of the method used for mixing or compositing. 
• Record of deviations from work plan/CSAP procedures. 
• A cross-reference to photographs, if photographs are taken. 

 
In addition, the following observations about each sample collected for analysis will be recorded 
in the logbooks, as appropriate: 
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• Sample type (i.e., soil, sediment, groundwater, etc.) 
• Sample depth. 
• Color and texture. 
• Physical description. 
• Type(s) of laboratory analyses requested.  
• Any changes in sampling locations (these changes are also to be indicated on annotated 

maps, if appropriate). 
 
A separate logbook of information pertinent to health and safety may be maintained.  Examples 
of this information include: 
 

• Real-time personnel air monitoring results, when applicable. 
• Heat/cold stress monitoring data, if applicable. 
• Upgrades or downgrades of personnel protective equipment. 
• Reason(s) for upgrades or downgrades (documenting appropriate approvals). 

 
Summa Canister Sampling Field Log Sheets 
 
Indoor air and subslab soil gas sampling data are to be recorded on Summa Canister Sampling 
Field Log Sheets.  The following information will be recorded on the Field Log Sheet: 
 

• Sample ID, 
• Location Description, 
• Summa canister number, 
• Regulator number, 
• Starting pressure, 
• Ending pressure, 
• Starting Date and Ending Date 
• Start time and Ending Time for each sample collected. 

 
A Blank Field Log Sheet can be found in Appendix G. 
 
3.4.3 Soil Logging Procedures 
 
For the former Arsenal project, WESTON will use a paper logging system for field data 
collection.  This system will consist of standard forms that require the logger to complete the 
same information at all locations across multiple investigations.  For the purposes of this report, 
it is assumed that the logging of bedrock lithology will no longer be required for the project, 
however, should the need arise, an amendment will be made documenting proper procedures. 
 
The soil logging procedure is implemented primarily through the use of two forms: 
 

• Soil Logging Form. 
• Well Construction Log. 
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The Soil Logging Form provides a series of fields arranged in a cell structure that allows for 
describing earth materials.  All soils will be described using either the Burmeister System or 
Unified Soil Classification System (USCS).  The Well Construction Log provides a detailed 
checklist for describing the construction of wells or piezometers placed in a borehole.   
 
These forms will be augmented by logbook entries that include recording times of drilling and 
materials, cataloging samples, and documenting changes to any of the forms after initial data 
collection.  The forms will be bound together in appropriate numbers so that each borehole can 
be treated as a separate data package.  This approach facilitates QA/QC as well as data 
management. 
 
Lithologic Data Management Software 
 
All lithology data generated for the Arsenal project will be entered in the WINLOG software for 
management and presentation.  The program uses a Graphical User Interface (GUI) to allow for 
data entry and a Microsoft Access database as a back-end for storage of the entered information.  
The advantage of this system is that it allows a user to enter the lithology and well construction 
information with a minimal amount of database knowledge while still providing easy access and 
querying of the data by a database administrator.  As a result, the data can easily be exported to 
standard data formats to use in other software packages. 
 
Data Interpretation  
 
Once borehole data is entered and verified, it can be exported to a variety of data formats that are 
readable by commercially available software for data evaluation and presentation. 
 
For example: 
 

• Geotechnical Graphics - Boring logs, well completion diagrams, cross sections, and fence 
diagrams can be produced with software such as CAD, gINT, GEOBASE, and 
STRATIFACT. 

 
• Contour Maps - Structure contour maps, isopach maps, and contour maps of quantitative 

soil properties (e.g., texture) can be produced with software such as SURFER®, CPS™, 
GEO-EAS, SAS-GRAPH, and GEOSOFT. 

 
• GIS Maps - GIS maps of qualitative lithologic properties (e.g., color, moisture, sorting, 

plasticity and strength) can be produced with software such as ESRI ArcView. 
 
• Geotechnical Assessment - Chemical data (e.g., contaminant concentrations) managed 

with software such as WALIS, eDATA, DART, and WTIMS can be merged with 
lithologic data to evaluate geotechnical trends. 

 
• Statistical Assessment - Classical statistical models (e.g., ANOVM, regression analysis, 

discriminant analysis, factor analysis, or cluster analysis), of stratigraphic relationship 
and lithologic properties can be produced using software such as SAS, SYSTAT, 
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MINITAB, SPSS, and STATGRAPHICS.  Geostatistical models (i.e., variogramming 
and kriging) can be produced using software such as GEOEAS, GEOKRIG, GEOPACK, 
and TOXIPAC. 

 
3.4.4 ANNOTATION OF MAPS 
 
Copies of site maps or sketches will be used by the field teams to record key site conditions and 
to show approximate sample locations, buildings and structures; and other appropriate 
information.  The maps or sketches will be maintained by the Field Team Leader during field 
activities and transferred to the project files for a record of sampling locations. 
 
3.5 CHAIN-OF-CUSTODY DOCUMENTATION 
 
3.5.1 Sample Labeling And Shipping 
 
All samples collected on-site will be given a unique sample identification code.  All sample 
bottles will be differentiated by use of a sample label. 
 
Precautions will be taken to ensure that all samples removed from the site are within the sample 
container and that no residue remains on the outside of the container. 
 
Samples will be packed and shipped following USEPA-recommended procedures and in 
accordance with applicable Department of Transportation (DOT) and IATA regulations.  It is 
assumed that both environmental and hazardous materials samples will be collected and will 
require shipment from the site.  Shipment of samples beyond 24 hours after collection is 
allowable if continuous maintenance of samples at 4°C is guaranteed and if the laboratory will 
receive the samples in time to ensure conformance with holding times. 
 
After collecting an indoor air, background air, or soil gas sample with a Summa® canister, the 
canister will be packaged in a box and transported to the selected New Jersey Certified 
Laboratory for EPA TO-15 Analysis.  Samples contained in a Summa canister do not have to be 
chilled prior to or during shipment. 
 
3.5.2 Sample Chain-Of-Custody 
 
The purpose of the chain-of-custody procedures is to document the history of sample containers 
and samples from the time of sample collection, through shipment, and analysis.  A sample 
chain-of-custody form is given as Figure 3-1. 
 
Chain of custody is initiated in the field and will travel with the samples.  Custody seals will be 
affixed to the shipping container and sealed with clear tape. 
 
Samples collected for chemical and explosive analyses will either be picked up at the site by a 
laboratory courier or be shipped to the laboratory via overnight common carrier (e.g., FedEx). 
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3.5.3 Sample Receipt 
 
A designated sample custodian is responsible for samples received at the laboratory.  This 
individual is aware of custody requirements and the potential hazards of dealing with 
environmental samples.  In addition to receiving samples, the sample custodian will also be 
responsible for documenting sample receipt, storage before and after sample analysis, and the 
proper disposal of samples.  Upon sample receipt, the sample custodian will: 
 

• Inspect the sample container for integrity and ensure custody seals are in place.  The 
presence of leaking or broken containers will be noted on the chain-of-custody/sample 
analysis request forms.  The sample custodian will sign (with date and time of receipt) 
the chain-of-custody/sample analysis request forms, thus assuming custody of the 
samples, and will assign the laboratory sample identification numbers. 

 
• Measure and record the temperature of the cooler.  If reading is greater than 10oC, the 

laboratory will notify Weston's Project Manager who in turn will consult the USACE 
Project Manager to determine if resampling is necessary.  

 
• Compare the information of the chain-of-custody/sample analysis request forms with the 

sample tags and labels to verify sample identity.  Any inconsistencies will be resolved 
with a field sampling representative before sample analysis proceeds. 

 
• Alert the Project Manager, Laboratory Managers, and Section Managers for analyses 

requiring immediate attention because of short holding times, high moisture content, or 
other special condition. 

 
3.5.4 Sample Storage 
 
Samples will be maintained in a locked refrigerator maintained at 4°C (+ 2oC).  The temperature 
is monitored by the laboratory security system and is recorded daily in a bound logbook by the 
sample custodian.  Provisions will be in place to handle emergency conditions.  The laboratory 
will maintain controlled building access.  In the event that the refrigerator temperature is not 
maintained, the laboratory will notify Weston's Project Manager who in turn will notify the 
USACE Project Manager. 
 
3.5.5 Sample Tracking 
 
Each sample will receive a unique sample number at the laboratory when it is logged into the 
laboratory computer. Each person handling a sample batch will note the location change, time, 
date, and reason for movement. 
 
For samples that require extraction or digestion prior to analysis, a sample extraction or digestion 
record will be prepared at the time of extraction or digestion.  Laboratory data will be entered on 
the sample extraction form via computer and permanently recorded in a bound laboratory 
logbook. 
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3.5.6 Recordkeeping 
 
Data related to sample preparation and analysis, as well as observations by laboratory analysts, 
will be permanently recorded in bound laboratory logbooks.  Laboratory logbook pages will be 
signed and dated daily by laboratory analysts.  Corrections to logbook entries will be made by 
drawing a single line through the erroneous entry and writing the correct entry next to the one 
crossed out.  Corrections will be initialed and dated by the analyst. 
 
3.6 QUALITY ASSURANCE 
 
During field sampling activities, field QC samples consisting of trip blanks, field blanks, and 
field duplicates will be collected.  The samples to be used for matrix spike/matrix spike duplicate 
will also be designated.  These samples will be submitted to the analytical laboratory for analysis 
concurrently with actual field samples. 
 
3.6.1 Trip Blank 
 
The trip blank is used exclusively for volatile organic analysis (aqueous sampling and soil 
samples with the methanol extraction/preservation technique).  Its purpose is to measure possible 
cross-contamination of samples during shipping to and from the site.  A trip blank consists of a 
set of sample bottles filled at the laboratory with laboratory demonstrated analyte free water 
(methanol for soil VOCs using the methanol extraction technique).  The trip blank is never 
opened and travels to the site with the empty sample bottles and back from the site with the 
collected samples in an effort to simulate sample handling conditions.  Trip blanks must return to 
the lab with the same set of bottles they accompanied to the field.  Contaminated trip blanks may 
also indicated inadequate bottle cleaning or blank water of questionable quality.  Trip blanks will 
be included at a rate of one per VOC sample shipment and will also be included at the same rate 
for VOC QA split sample shipment to NAE.  Trip blanks and associated samples will not be held 
on site for more than two (2) calendar days. 
 
3.6.2 Field Rinsate Blank (Field Blank) 
 
The purpose of a field blank is to place a mechanism of control on sample equipment handling, 
preparation, storage, and shipment.  The field blank travels and is stored with the sample bottles, 
and is also representative of bottle shipment effects on sample quality.  By being opened in the 
field and transferred over a cleaned sampling device (where applicable), the field blank is 
indicative of ambient conditions and/or equipment conditions that may potentially affect the 
quality of the associated samples. 
 
The primary purpose of this type of blank is to provide an additional check on possible sources 
of contamination beyond that which is intended for trip blanks.  A field blank serves a similar 
purpose as a trip blank regarding blank water quality and sample bottle preparation.  However, it 
is primarily used to indicate potential contamination from ambient air as well as from sampling 
instruments used to collect and transfer samples from point of collection into sample containers 
(it may also be referred to as the field rinsate blank). 
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HPLC bottled water is sent to the field for use in preparing field blanks.  For volatile field 
blanks, boiled deionized water is sent to the field.  The field blank bottles will be identical to 
those provided for aqueous sample collection.  Note:  Since field blanks are aqueous, the lab 
must provide water for volatile analysis in 40 ml septum vials, although for soil VOA sample 
collection the lab may provide 4 oz. wide mouth bottles.  At the field location, in an area 
suspected to be contaminated, the water is passed from the full set of bottles through the 
dedicated or field-decontaminated sample.  Field blanks must be preserved in the same manner 
as samples. 
 
With the exception of VOC analysis of soil samples collected with EnCore sampling devices, 
VOC analysis of soil samples preserved with methanol, aqueous samples collected directly from 
a source into a sampling container, and all samples collected for waste classification analyses, 
field blanks must be analyzed for all the parameters requested for all sample matrices.  For 
aqueous samples, field blanks must be collected at a rate of one per parameter per day.  For non-
aqueous samples, field blanks will be collected at a maximum rate of 10% of the total number of 
samples if the sampling event lasts more than one day.  If, for example, 40 non-aqueous samples 
are collected over a 6-day period, then only four field blanks would be required.  If 40 non-
aqueous samples were collected over a 3-day period, then only three field blanks would be 
required.  It is permissible to use the same aliquot of water on all equipment associated with 
sampling a particular sample matrix for all parameters except volatiles.  Equipment blank water 
must also pass over pans and spoons used for homogenization.  For projects where large 
numbers of samples are required, a case-by-case recommendation for generating field blanks at 
less than 10% may be incorporated into work plans. 
 
Field blanks are not required for indoor air, subslab soil gas, or background air samples 
according to the guidelines outlined in the Indoor Air VOC Sampling Analysis Requirements 
(NJDEP, April 2003) and the NJDEP Draft Vapor Intrusion Guidance Document (NJDEP, June 
2005). 
   
3.6.3 Ambient Blank 
 
An ambient blank is used to determine the potential contamination from ambient air during 
sampling procedures.  This sample provides a means to evaluate non-sample related 
contamination.  For soil and groundwater sampling on this project, the collection of an ambient 
blank is not required.  However, if soil samples are being preserved with methanol in the field, 
and nearby activities/conditions indicate that there could be potential contamination of the 
method preservative during sample collection (e.g., significant construction/fueling activities), 
then it may be advisable to collect an ambient methanol blank.  The Site-Specific Sampling and 
Analysis Plan will identify tasks for which ambient blanks are to be collected.  Please see 
Section 3.2.10 as well for a discussion of ambient blanks as they relate to indoor air samples. 
 
3.6.4 Field Duplicate 
 
For soil, sediment, and water investigations, field duplicate samples will also be collected and 
will represent approximately five percent per matrix of the investigative samples.  Field 
duplicates will be submitted to the laboratory as "blind" samples. 
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Duplicates of water samples (monitor well, surface water) should be obtained by alternately 
filling sample containers from the same sampling device for each parameter.  Samples for 
volatile organics analysis from monitor wells should be the first set of containers filled.  When 
low flow sampling pumps are used, the vials for volatile organics should be alternately filled.  If 
heterogeneity is suspected, separate samples of each phase should be collected as the nature of 
phased liquids precludes homogenization.  It is generally not necessary to homogenize 
groundwater or surface water samples. 
 
Obtaining duplicate samples in a soil or sediment matrix (extracted/preserved with methanol) 
requires homogenization of the sample aliquot prior to filling sample containers.  Regardless, 
volatile organic samples must always be taken from discrete locations or intervals without 
compositing or mixing.  This practice is necessary to prevent loss of volatile constituents and to 
preserve, to extent practicable, the physical integrity of the volatile fraction.  Homogenization of 
the sample for remaining parameters is necessary to generate two equally representative samples. 
Note that enough sample must be collected at one time in order to fill all the necessary sample 
containers.  It may be necessary to co-locate or depth integrate collection so enough sample 
volume is available. 
 
Field duplicates are not required for indoor air, subslab soil gas, or background air samples 
according to the guidelines outlined in the Indoor Air VOC Sampling Analysis Requirements 
(NJDEP, April 2003) and Appendix I of the Draft Vapor Intrusion Guidance (NJDEP, June 
2005).   
 
3.6.5 Sample Volume 
 
The field sampling team is required to provide additional sample volume for samples designated 
for MS/MSD analysis by the laboratory.  Field designated aqueous MS/MSD samples will be 
collected at triple their standard volume for organic fractions.  This additional volume will be 
provided once every 20 samples, or every 14 days, whichever comes first.  The soil samples 
must be filled to the rim of the sample containers.  For soil samples collected for VOC analysis, 
procedures outlined in the NJDEP draft method for field extraction/preservation of soil samples 
(February 1997) must be followed. 
 
The sampling team must fill the aqueous samples to the rim of the sample containers for all 
analyses so that the laboratory has sufficient sample for sample extraction and analyses.  This 
means that the sampling team may have to prolong sampling time at low yielding groundwater 
monitoring wells. 
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SECTION 4.0 
DATA QUALITY OBJECTIVES 

 
 
To generate data that will meet the project-specific requirements, it is necessary to define the 
types of decisions that will be made and to identify the purpose of the data.  Data quality 
objectives (DQOs) are an integrated set of specifications that define data quality requirements 
based on the intended use of the data.  The DQO process represents a series of planning steps 
that can be employed throughout the Work Plan and SAP process to ensure that the type, 
quantity, and quality of environmental data collected are adequate to support the intended 
application (USEPA 1997). 
 
The DQO process is directed primarily on the acquisition of data that 
 

1. Provides adequate spatial coverage for areas of concern, and 
2. Is analyzed using acceptable methods with detection limits at or below risk-based 

concentrations or applicable benchmark values. 
 
The DQO process leads to the specifications of the following at a minimum: sample handling 
procedures; preparatory (extraction/digestion), cleanup, and determinative methods; target 
analytes; method quantitation or reporting limits; field and laboratory quality control samples; 
measurement quality objectives (QC acceptable limits) for data quality indicators (DQIs); 
required corrective actions; and data assessment procedures necessary to meet the intended use 
of the data. 
 
4.1 METHOD DETECTION LIMITS, METHOD QUANTITATION LIMITS AND 

REPORTING LIMITS 
 
To generate data that will meet the project-specific data quality objectives, the laboratory will 
demonstrate that the sensitivities of the methodologies used for sample analyses will be at or 
below the appropriate project-specified action levels.  Sensitivity refers to the amount of material 
necessary to produce a detector response that can be reliably detected or quantified.  Many 
unique definitions exist for these limits.  Specific detection limits are highly matrix dependent.  
To be consistent and report data that are comparable, the definitions described below will be 
used. 
 

• Method Detection Limit - The method detection limit (MDL) is the minimum 
concentration of a substance that can be measured and reported with 99% confidence that 
the analyte concentration is greater than zero and is determined from analysis of a sample 
in a given matrix containing the analyte.  Method detection limit shall be estimated in an 
interference-free matrix, typically reagent water for water methods and a purified solid 
matrix (e.g., sand) for soil/sediment methods and shall be estimated for each 
compound/analyte of interest using the procedures presented in 40 CFR, Part 136, 
Appendix B.  The MDLs shall be extraction/digestion method-specific and shall include 
any clean-up methods used.  The laboratory shall perform MDL studies whenever the 
basic chemistry of the procedures is changed.  If any of the target analytes are not 
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recovered, then the MDL study shall be repeated for the failed target analytes.  The MDL 
Study is currently done on an annual basis.   

 
• Method Quantitation Limit - The method quantitation limit (MQL), also called practical 

quantitation limit (PQL), is the lowest calibration standard and shall be at least three 
(preferably five to ten) times greater than the MDLs.  Target analytes detected and 
reported at a concentration less than the PQL must be flagged as an estimated value (i.e., 
J flag). 

 
• Method Reporting Limit - The method reporting limit (MRL) is a threshold value below 

which the laboratory reports a result as “<” or “ND”.  For this project, the MRL shall be 
the PQL and must be at least one-half the project-specific action levels or pertinent 
regulatory standards (Tables 4-1 through 4-7).  The method reporting limits shall be 
adjusted based on the sample matrix and any necessary sample dilution.  For soil and 
sediment samples, all reporting limits must be reported on a dry-weight basis. If a soil or 
sediment sample has high moisture content, the resulting report limits may exceed 
applicable regulatory standards or guidelines.  Even so, the laboratory must attempt to 
meet reporting limit goals less than NJDEP standards and/or other applicable guidelines 
for all compounds listed in Tables 4-1 through 4-7.  Appendix L summarizes the project-
specific Technical Profile to address the issues.  The contract laboratories are to adhere to 
this profile. 

 
4.1.1 Soil/Sediment 
 
When a soil sample contains high moisture content, the PQLs may exceed the NJDEP soil 
cleanup standards and various sediment criteria, which can be found in Tables 4-1 through 4-5, 
even though the prescribed sample preparation/digestion procedures are followed.  To avoid 
generating unusable data due to elevated PQLs caused by high soil moisture content, Weston 
field personnel will inform the contract laboratory verbally by phone and by making notes on the 
chain-of-custody, about soil samples with potential high moisture.  The contract laboratory will 
perform expedited percent solid analysis prior to other analytical procedures.  Where possible, 
sample volume used for metals digestion will be adjusted to attempt to meet the project action 
levels.  The contract laboratories shall implement all these procedures in a timely manner so that 
sample extraction/digestion holding times are not jeopardized.  Alternatively, the contract 
laboratories may choose to use an initial calibration standard at a lower concentration to 
reestablish optimal PQLs (or MRLs).  For metal analyses, the contract laboratory may have to 
use a different type of instrument for analysis (e.g., furnace atomic absorption spectrometer). 
 
Dilution analysis must only be performed to bring the concentrations of target compounds and 
analytes into the calibration range, not be used routinely as a procedure to remove matrix 
interferences.  If a dilution analysis for an organic analysis is required (as one or more target 
analytes are out of the calibration range), data from both analyses will be reported when both 
runs provide usable data.  If high concentrations of the non-target compounds cause interferences 
in the organic analyses, cleanup techniques must be applied before dilution analysis is 
performed.  Appropriated cleanup procedures shall be utilized to minimize the interferences. 
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4.1.2 Water 
 
The reporting limits of water samples must be less than NJDEP groundwater quality standards 
(GWQS) and surface water quality standards summarized in Tables 4-1 through 4-5. 
 
Refer to Section 4.1.1 for proper procedures in dealing with matrix interference.  If the 
laboratory receives water samples at less than optimum volumes required for sample preparation, 
inform the WESTON Project Manager immediately so that a resample can be scheduled 
promptly. 
 
4.1.3 Tissues 
 
In general tissue samples are treated as solid samples; therefore methods used to prepare and 
analyze soil/sediment samples may also be used for tissue sample analysis.  The contract 
laboratory may have to reduce the tissue sample to a more workable size prior to sample 
preparation.  The reporting limits developed for soil and sediment samples may be used for 
tissue samples; however, one has to recognize that many risk-based decision limits are not 
analytically achievable using conventional testing methods.  Typically, low-level tissue analyses 
should have quantification limits of 20-100 micrograms per kilogram (µg/kg) on a wet weight 
basis for acid/base/neutral compounds, 0.1-2 µg/kg (wet weight) for most pesticides, and 1-5 
µg/kg (wet weight) for PCBs. 
 
Selected ecological risk assessment benchmarks are summarized in Table 4-6.  Different 
decision limits, however, shall be developed based on project needs and, when achievable, the 
reporting limits of analytes of concern must be at least one-half of the decision limits.  The 
contracted laboratories will be consulted regarding tissue mass requirements for desired methods 
and reporting limits.   
 
In cases when sufficient sample mass can not be obtained from a single organism, it may be 
necessary to prioritize the order of analyses. Generally, a laboratory sample of approximately 30 
grams (wet weight) is adequate to attain the recommended detection limit and quantification 
limit for full-scan GC/MS analyses using standard instrumentation. Sensitivity can be improved 
by decreasing the final extract volume from 1.0 to 0.5 milliliters (mL) and increasing the GC/MS 
injection volume from 1 to 2 µL. A smaller sample size (e.g., 3 grams) may be adequate if the 
instrument sensitivity (including alternatives to GC/MS, such as analysis of chlorinated benzenes 
by GC/ECD) or extract volume can be adjusted appropriately. Small sample sizes may adversely 
affect the detection limits that can be attained; conversely, large sample sizes may result in 
interferences from lipid materials that must be removed. The analyst should be cautioned that by 
increasing sample size and/or injection volumes and concentrating sample extracts will enhance 
analytical interferences in approximately the same proportion. Collection of at least 100 grams 
(wet weight) is recommended for samples that must be analyzed in duplicate. Note that tissue 
detection limits in this document (referenced above) are listed on a wet-weight rather than dry-
weight basis. 
 
In addition, to ensure there is sufficient sample mass to achieve the desired reporting limits, field 
efforts, such as avoiding compositing between animals/species or selecting the largest or oldest 
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animals for analysis, may be implemented.  Using the largest or oldest animals can assure the 
greatest duration of exposure and hence bias the analysis conservatively to minimize risks.  In 
some cases an age verification technique such as fish scale/spine/otolith aging is desirable to 
ensure this. 
 
4.1.4 Air 
 
The reporting limits of VOCs in air samples, expressed in microgram per cubic meter (µg/m3), 
must be less than the most stringent screening level pertinent to that compound and matrix.  
Indoor air and subslab soil gas screening levels are summarized in Table 4-7. 
 
4.2 ANALYTICAL METHODS AND HOLDING TIMES 
 
Routine analytical services are performed using standard EPA methodologies subject to USACE 
approval, where applicable.  In some cases, modification of standard methods may be necessary 
to provide accurate analyses of particularly complex matrices.  When modifications to standard 
analytical methods are performed, the specific alterations, as well as the reason for the change, 
will be reported with the results of analysis.  The staff of contract laboratories shall use 
professional judgment in determining the need for modification of standard methods.  When 
practical, the USACE Project Chemist will be consulted before modifications are made.   
 
Samples collected under this QAPP will be analyzed following the procedures of USEPA SW-
846, 3rd Edition, Final Update III, April 1998 (SW-846) where applicable.  The commonly used 
methods are summarized here: 
 

• Method 6010: Inductively coupled argon plasma-emission spectroscopy (ICP) 
methodology for metals analysis. 

• Method 7470/7471: Cold vapor-atomic absorption (CVAA) method for mercury analysis. 
• Method 8081: Gas chromatography/electron capture detector (GC/ECD) for pesticides 

analysis. 
• Method 8082: GC/ECD for PCB analysis. 
• Method 8260: GC/mass spectrometer (MS) for volatile organic analysis. 
• Method 8270: GC/MS for semi-volatile organic analysis. 
• Method 8330: High performance liquid chromatography (HPLC) for explosives analysis. 

 
This QAPP has deliberately omitted method revision numbers from the analytical method 
designations to enforce its application to any revision of the method in use by this project. 
 
Immunoassay methods for screening of explosives (Method 4050), PCBs (Method 4020), or 
PAHs (Method 4035) may be utilized during soil investigation or remediation.  The standard 
operating procedures for obtaining samples to be analyzed by this field screening technique will 
be identical to those proposed for regular soil samples in this CSAP.  Samples for confirmatory 
analysis will be delivered to the laboratory under chain of custody. 
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For non-metal analyses determined by classical (wet chemistry) techniques, the laboratory shall 
use USEPA Methods for Chemical Analyses of Waters and Wastes (MCAWW) or Standard 
Methods for the Examination of Water and Wastewater (Standard Methods). 
 
American Society of Testing and Materials (ASTM) will be used for mechanical analysis such as 
grain size. 
 
The aforementioned methods are suitable for analyzing previously identified analytes of concern 
at the Former Raritan Arsenal.  These analytes of concern can be found in Table 4-8. 
 
4.2.1 Soil/Sediment/Tissue Samples 
 
All soil/sediment samples collected for pesticides and/or PCBs analyses will be prepared by 
Soxhlet extraction (SW-846 Method 3540C); semivolatiles and PAHs (by GC/MS) will be 
prepared by Ultrasonic extraction (SW-846 Method 3550B). 
 
Cleanup procedures must be performed for all soil/sediment/tissue sample extracts prepared for 
pesticides/PCBs analysis.  Tissue extracts contain high concentrations of lipids and require a 
reduction in the levels of biological macromolecules by GPC or HPLC prior to analysis. 
Otherwise, gel permeation cleanup (GPC, Method 3640A) and other clean-up techniques will be 
applied based on the laboratory’s professional judgment.  Sulfur cleanup (Method 3660B) is 
mandatory only when the sulfur is detected in the sample.  Other cleanup procedures using 
adsorption column chromatography techniques may also be necessary.  For PCB analysis, the 
acid cleanup procedure outlined in Method 3665A must also be employed.  Cleanup procedure 
usually is not necessary for semivolatile analysis; however, GPC may be necessary to remove 
some interference.  Dilution is not an acceptable practice for removing the interferences. 
 
4.2.2 Water Samples 
 
The water quality parameters will be analyzed by using various Standard Methods and/or 
MCAWW. 
 
All water samples collected for the analyses of pesticides, PCBs, semivolatiles, and PAHs (by 
GC/MS) will be prepared by continuous liquid-liquid extraction (Method 3520C), which is 
routinely used for the aforementioned analyses for USACE and New Jersey regulated projects.  
Separatory funnel liquid-liquid extraction (Method 3510C) is also acceptable for sample 
preparation of aqueous samples analyzed for pesticides, PCBs, semivolatiles, and PAHs (by 
GC/MS). 
 
Cleanup procedures such as Florisil may be necessary for pesticides analysis to remove potential 
matrix interferences.  For PCB analysis, the acid cleanup procedure outlined in Method 3665A 
must be employed. 
 
4.2.3 Air Samples 
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Ambient and indoor air samples will be collected in canisters and analyzed by using the EPA 
Organic Compendium Method (TO)-15 for volatile organic compounds. 
 
4.2.4 Holding Times 
 
Holding time is defined as the time elapsed from the time of sampling to the time of sample 
preparation or analysis, as appropriate.  The holding times are dictated by sample matrices and 
the sample preparation and analysis methods.  It should be noted that this is the maximum 
allowable time that samples may be held prior to analysis and still be considered valid or not 
compromised.  Tables 3-1, 3-5, and 3-6 summarize the applicable method holding times. 
 
If samples cannot be prepared or analyzed within the method-required holding times, the 
Laboratory Project Manager shall be immediately notified so that an appropriate corrective 
action plan can be generated.  If holding time requirement was not met and results reported, the 
resulting data shall be flagged, and a discussion of the impact included in the case narrative. 
 
4.2.5 Mechanical Tests 
 
Data on the physical characteristics of the site and surrounding areas may be collected to the 
extent necessary to define potential transport pathways and receptor populations and to provide 
sufficient engineering data for development and screening of remedial action alternatives.  The 
grain size and the permeability of the soil may be determined to achieve these goals.  These 
testing will be conducted by a subcontract laboratory utilizing the appropriate ASTM methods.  
 
4.2.5.1 Grain Size 
 
Two ASTM methods can be used to determine the particle size distribution and the soil constants 
in soils. 
 
ASTM method D421 can be used for the dry preparation of soil samples received from the field 
for particle-size analysis and the determination of the soil constants. 
 
ASTM method D422 can be used to quantitatively determine the distribution of particle sizes in 
soils.  The distribution of particle sizes larger than 75 μm (retained on the No. 200 sieve) is 
determined by sieving, while the distribution of particle sizes smaller than 75 μm is determined 
by a sedimentation process, using a hydrometer to secure the necessary data. 
 
4.2.5.2 Permeability 
 
ASTM method D5084 can be used for laboratory measurement of the hydraulic conductivity 
(also referred to as coefficient of permeability) of water-saturated porous materials with a 
flexible wall perimeter.  This method may be utilized with undisturbed or compacted specimens 
that have a hydraulic conductivity less than or equal to 1 x 10-5 m/s (1 x 10-3 cm/s). 
 
4.3 QUALITY OBJECTIVES FOR CHEMICAL DATA MEASUREMENT 
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To ensure that quality data are continuously produced during analysis and allow the eventual 
compliance review, systematic QC checks are incorporated into the sampling and analyses to 
show that procedures and test results remain reproducible and that the analytical method is 
actually measuring the quantity of target analytes without unacceptable bias.  Systematic QC 
checks include the scheduled analyses of field and laboratory replicates, standards, surrogates, 
spiked samples, and blanks.  Measurement quality objectives (acceptable criteria or ranges) for 
these systematic QC checks are established for DQIs to support data usability and contract 
compliance.  The systematic QA checks may be viewed from two aspects, batch QC and matrix-
specific QC, and are further clarified below. 
 
4.3.1 Batch QC 
 
General batch QC may be viewed as those QC procedures applied to an interference-free matrix 
or a matrix of known composition (e.g., blanks, laboratory control samples or LCS, standard 
reference materials, calibration verification standards, etc.).  They ensure the sampling 
procedures are appropriate and the analytical methods are being performed in an in-control mode 
of operation.  However, these QC checks provide no information on how well the method is 
performing with respect to the project sample matrix.  QC checks that exceed measurement 
acceptable criteria must be clearly documented within the case narrative along with corrective 
actions taken.  
 
4.3.2 Matrix-Specific QC 
 
Matrix-specific QC procedures are incorporated into the sampling and analysis protocols to 
provide information on the precision and bias of the analyses on project samples.  These 
procedures include analyses of field samples in association with surrogate compounds, matrix 
spikes (MS), matrix spike duplicates (MSD), or matrix duplicates (MD).  Matrix-specific 
procedures performed on samples not related to the project are of no value, for they do not 
provide information on the matrix under observation.  It should be noted that these analyses may 
require the submittal of an additional replicate sample to enable the laboratory adequate sample 
volumes to perform the requisite analysis. 
 
4.3.3 Data Quality Indicators 
 
As previously noted, QC procedures are employed during chemical analysis to support and 
document the attainment of established measurement quality objectives.  Whether these QC 
procedures support an assessment of general batch control or matrix-specific application, 
documentation includes calculating DOIs to verify data usability and control compliance.  DQIs 
were formerly known as precision, accuracy, representativeness, comparability, and 
completeness (PARCC).  To avoid any misunderstandings concerning the level of quality 
required for the project chemical analyses, all measurement quality objectives for the method QC 
checks and DQIs for each method used for this project are summarized in Tables 4-9 through 4-
12. 
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These tables summarize the measurement quality objectives for eight SW-846 methods.  For 
analyses (e.g., hardness, total organic carbons, and pH) by general chemistry methods, the 
measurement quality objectives are summarized in Table 4-12. 
 
4.3.3.1 Precision 
 
Precision refers to the distribution of a set of reported values about the mean, or the closeness of 
agreement between individual test results obtained under prescribed conditions.  Precision 
reflects the random error and may be affected by systematic error.  Precision also characterizes 
the natural variation of the matrix and how the contamination exists or varies within that matrix.  
In order to assess the effect these variables have on the total precision of data, both field and 
laboratory replicates will be acquired.  To assess matrix heterogeneity or sample handling 
procedures, field precision is commonly determined from field duplicate samples or quality 
assurance split samples.  For environmental samples, laboratory precision is commonly 
determined from laboratory duplicate samples (MS/MSD or MD).  Precision is usually expressed 
as the relative percent difference (RPD) or relative standard deviation (RSD).  The laboratory 
QC samples are used to demonstrate acceptable method performance and are used to trigger 
corrective action when control limits are exceeded. 
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4.3.3.2 Accuracy 
 
Accuracy is a measure of the bias in a system and is measured through the analyses of fortified 
reagent-free matrices and fortified field samples.  Results from these measurements are 
calculated as percent recovery.  The laboratory QC samples are used to demonstrate acceptable 
method performance and are used to trigger corrective action when control limits are exceeded. 
 
4.3.3.3 Representativeness 
 
Representativeness refers to the degree to which sample data accurately and precisely describe 
the characteristics of a population of samples, parameter variations at a sampling point, or 
environmental condition.  Samples that are not properly collected or preserved or are analyzed 
beyond acceptable holding times should not be considered to provide representative data.  
Representativeness is a parameter that is concerned primarily with the proper design of the 
sampling program or subsampling of a given sample.  Representativeness can be assessed by a 
review of the precision obtained from the field and laboratory duplicate samples.  In this way, 
they provide both precision and Representativeness information.  Existing project data and 
geostatistics may be employed to assess the Representativeness of a population by defining the 
continuity of data from point to point.  Geostatistical techniques can then be used to predict 
spatial distribution of contaminants, aid in the development of future project sampling design, 
identify sample locations, optimize sample spacing, estimate probabilities, etc.  Applicability of 
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Representativeness in assessing a contaminant population is improved by using a larger number 
of samples. 
 
4.3.3.4 Comparability 
 
Comparability is a qualitative objective of the data, expressing the confidence with which one 
data set can be compared with another.  Sample data should be comparable for similar samples 
and sample conditions.  This goal is achieved through the use of standard techniques to collect 
representative samples, consistent application of analytical method protocols, and reporting 
analytical results with appropriate units.  Comparability is unknown unless precision and 
accuracy are provided.  When this information is available, the data sets can be compared with 
confidence. 
 
4.3.3.5 Completeness 
 
Completeness is the percentage of measurements that are judged to be useable (i.e., which meet 
project-specific requirements) compared to the total number of measurements planned.  The 
minimum goal for completeness is 80 percent, with 90-percent goal for critical samples, and the 
ability to exceed this goal is dependent upon the applicability of the analytical methods to the 
sample matrices analyzed.   
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SECTION 5.0 
SAMPLE RECEIPT, HANDLING, AND CUSTODY 

 
 
5.1 SAMPLE RECEIPT 
 
A designated sample custodian is responsible for samples received at the laboratory.  This 
individual is aware of custody requirements and the potential hazards of dealing with 
environmental samples.  In addition to receiving samples, the sample custodian will also be 
responsible for documenting sample receipt, storage before and after sample analysis, and the 
proper disposal of samples.  Upon sample receipt, the sample custodian will: 
 

• Inspect the sample container for integrity and ensure custody seals are in place.  The 
presence of leaking or broken containers will be noted on the chain-of-custody/sample 
analysis request forms.  The custodian will inform Laboratory Project Manger about 
these condition who in turn will communicate with WESTON for further instruction.  
The sample custodian will sign (with date and time of receipt) the chain-of-
custody/sample analysis request forms, thus assuming custody of the samples, and will 
assign the laboratory sample identification numbers. 

 
• Measure and record the temperature of the cooler.  If reading is greater than 10oC, the 

laboratory will notify WESTON's Project Manager who in turn will consult the USACE 
Project Manager to determine if resampling is necessary.  

 
• Compare the information of the chain-of-custody/sample analysis request forms with the 

sample labels and/or tags to verify sample identity.  Any inconsistencies will be resolved 
with a sampling representative before sample analysis proceeds. 

 
• Alert the Project Manager, Laboratory Managers, and Section Managers for analyses 

requiring immediate attention because of short holding times, high moisture content, or 
other special condition. 

 
5.2 SAMPLE STORAGE 
 
The laboratory shall provide an adequate, contamination-free, and well-ventilated workspace for 
the receipt of samples.  All samples and their associated extracts will be maintained in a locked 
refrigerator maintained at 4°C (+ 2oC).  The soil/sediment samples collected in the EnCore 
samplers must be frozen within 48 hours of collection if chemical preservation is not performed.  
The temperature shall be monitored following the laboratory standard operating procedures and 
shall be recorded daily in a bound logbook.  Provisions shall be in place to handle emergency 
conditions.  The laboratory will maintain controlled building access.  In the event that the 
refrigerator temperature is not maintained, the laboratory shall notify WESTON's Project 
Manager who in turn will notify the USACE Project Manager. 
 
Samples shall not be stored with standards.  Samples designated for volatile organic analysis 
shall be segregated from other samples.  In the absence of project-specific criteria, samples and 
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their associated extracts shall be stored for a minimum 60 days after receipt of the final data 
report for those samples.  After that time, the laboratory is responsible for proper disposal of the 
samples and their associated extracts in compliance with all Federal, State, and local regulations 
unless arrangements have been made for the return of any unused sample porting to the site. 
 
For tissues, samples for chemical analysis are to remain frozen until analysis; however, 
histopathology samples need to be collected prior to freezing (to prevent cellular damage) and 
immediately stored in ethanol. 
 
5.3 SAMPLE SECURITY AND TRACKING 
 
The laboratory shall maintain the integrity of the samples received, their associated extracts, and 
the data generated.  Limited and controlled access to all laboratory areas shall be maintained.  
Each sample will receive a unique sample number at the laboratory when it is logged into the 
laboratory computer. Each person handling a sample batch shall note the location change, time, 
date, and reason for movement. 
 
For samples that require extraction or digestion prior to analysis, a sample extraction or digestion 
record shall be prepared at the time of extraction or digestion.  Laboratory data shall be entered 
on the sample extraction form and permanently recorded in a bound laboratory logbook. 
 
5.4 RECORDKEEPING 
 
Data related to sample preparation and analysis, as well as observations by laboratory analysts, 
shall be permanently recorded in bound laboratory logbooks.  Laboratory logbook pages shall be 
signed and dated daily by laboratory analysts.  The person who made corrections to logbook 
entries shall do so by drawing a single line through the erroneous entry and writing the correct 
entry next to the one crossed out.  Corrections shall be initialed and dated by the analyst. 
 
Voucher specimens (if extra are available) for identification verification shall be collected and 
stored in ethanol in glass containers, within appropriate secondary containment Voucher 
specimens will be kept until the final project report has been reviewed and approved or after 3 
years, which ever is sooner. Sorted and identified benthic macroinvertebrate collections shall be 
stored under standard preservation at the taxonomy laboratory for a period of one year.  
Histopathology samples shall be archived on slides that will remain with the project file until the 
final project report has been reviewed and approved or after 3 years, which ever is sooner. 
 
5.5 SAMPLE PREPARATION FOR TISSUE SAMPLES 
 
Tissue samples must be homogenized prior to extraction to ensure that aliquots for analysis are 
representative of the organism and to improve extraction efficiency.  If samples are to be 
analyzed for other parameters, in addition to organics, contamination issues from sample 
handling must be considered during the homogenization step. Frozen samples must be thawed 
immediately before homogenizing.  When homogenizing the samples, the laboratory must 
include any liquid that is present with the sample; however, sample handling should be 
minimized during this step to reduce the risk of contamination.  Where possible, the laboratory 
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should homogenize the sample in the sampling container.  For organic analysis, the laboratory 
should choose a grinder with blades made of titanium, tantalum or high quality stainless steel.  A 
Waring®-type blender with stainless steel blades and a glass jar can be used. A rinsate blank 
should be collected from the homogenization apparatus to verify that decontamination 
procedures are sufficient.  The sample should be homogenized to a paste-like consistency.  
Larger samples may be cut into 2.5 cm cubes with titanium or high quality stainless steel or 
ceramic knives before grinding.  No chunks should remain in the sample because these may not 
be extracted or digested efficiently. Homogenized samples must be stored frozen, thawing only 
for analysis. 
 
There are times when the amount of sample available may be severely limited, such as with 
organ tissue. If this is the case, it is particularly important to conserve sample mass during the 
homogenization step.  Choose a grinder that is designed for small sample sizes and homogenize 
the sample in the original sample container to avoid losing sample in the process of transferring 
sample from one container to another. 
 
Subcontracted laboratories will be selected for tissue sample preparation and analysis based on 
prior experience, experience with tissue samples, volume capabilities, ability to meet holding 
times, appropriate preparation and sample clean-up experience 
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SECTION 6.0 
LABORATORY PROCEDURES 

 
 
The ability to generate valid analytical data requires that all analytical instrumentation be 
properly and regularly maintained.  In addition, the instrument must be properly calibrated so 
that the quantity of a target analyte detected in the sample can be correctly measured. 
 
6.1 PREVENTIVE MAINTENANCE 
 
The laboratory shall implement documented procedures to ensure that setup, maintenance, and 
adjustments to instrument operating parameters are documented, and that adjustments to 
instruments do not exceed the limits specified in the approved SOPs.  The laboratory will 
maintain full-service contracts on all major instruments.  These service contracts not only 
provide routine preventive maintenance, but also emergency repair service.  The elements of the 
maintenance program are discussed in the following sections. 
 
6.1.1 Instrument Maintenance Logbooks 
 
Each analytical instrument shall be assigned an instrument logbook.  All maintenance activities 
shall be performed by qualified personnel and are recorded in the instrument logbook.  The 
information entered in the instrument logbook includes, but not limited to, following 
information: 
 

• Date of service. 
• Person performing service. 
• Type of service performed and reason for service. 
• Replacement parts installed (if appropriate). 
• Miscellaneous information. 

 
If the service contract personnel perform a routine maintenance, a copy of the service record 
shall be taped into the notebook page where the above information is entered. 
 
6.1.2 Instrument Maintenance 
 
Preventive maintenance and calibration by manufacturer service representatives shall be 
provided on a routine basis, when applicable. 
 
The laboratory service vendors must provide preventive maintenance, emergency service, and 
emergency shipping of spare parts.  For emergency response, service contracts on the GCs, 
GC/MS, and AA-ICP require on-site response within 48 to 72 hours.  (Typically, service 
representatives are on-site within 24 hours of a service call.)  The service contracts also provide 
for 24-hour delivery of critical spare parts in response to a service request. 
 
Any item of the equipment that has been subjected to overloading or mishandling, which gives 
suspect results, or has been shown by verification or otherwise to be defective, shall be taken out 
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of service, clearly identified and wherever possible stored at a specified place until it has been 
repaired and shown by calibration, verification or test to perform satisfactorily.  The laboratory 
shall examine the effect of this defect on previous calibrations or tests. 
 
Maintenance routinely performed by the chemist may include replacing light source, septum, and 
analytical column; cleaning the detector (but never ECD used for pesticides and/or PCB 
analysis); and flushing the system after sample overload. 
 
6.1.3 Spare Parts 
 
The laboratory must maintain an inventory of routinely required spare parts (for example, spare 
sources, vacuum pumps, and filaments for GC/MS; spare torches, burner heads for AA-ICP). 
 
The instrument operators have the responsibility, with the appropriate supervisor, to ensure that 
an acceptable inventory of spare parts is maintained. 
 
6.2 CALIBRATION PROCEDURES AND FREQUENCY 
 
Before any instrument is used as a measurement device on the site samples, the instrument’s 
response to known reference materials must be determined.  The manner in which various 
instruments are calibrated is dependent upon the particular type of instrument and its intended 
use.  All sample measurements are made within the calibrated range of the instrument.  
Preparation of all reference materials used for calibration will be documented in the standards 
preparation notebook. 
 
Instrument calibration typically consists of two types: initial calibration and continuing 
calibration.  Initial calibration procedures establish the calibration range of the instrument and 
determine instrument response over that range.  Typically, three to five analyte concentrations 
are used to establish instrument response over a concentration range.  The instrument response 
over the range is generally absorbance, peak height, peak area, etc., which can be expressed as a 
linear model with a correlation coefficient (e.g., for atomic absorption, inductively coupled 
plasma, UV-visible-infrared spectrophotometry, ion chromatography) or as a response factor or 
amount versus response plot (e.g., for gas chromatography, gas chromatography/mass 
spectrometry, high-performance liquid chromatography). 
 
Continuing calibration usually includes measurement of the instrument response to fewer 
calibration standards and requires instrument response to compare with certain limits (e.g., + 
10%) of the initial measured instrument response.  Continuing calibration may be used within an 
analytical sequence to verify stable calibration throughout the sequence and/or to demonstrate 
that instrument response did not drift during a period of nonuse of the instrument. 
 
Specific instrument calibration procedures for various instruments follow. 
 
6.2.1 Gas Chromatography/Mass Spectrometry (GC/MS) 
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6.2.1.1 Tuning and GC/MS Mass Calibration 
 
Mass spectrometers are calibrated with perfluorotributylamine (FC-43) as required to ensure 
correct mass assignment.  In addition, once per 12-hour shift these instruments are tuned with 
decafluorotriphenylphosphine (DFTPP) for semivolatiles analysis and 4-bromofluorobenzene for 
volatiles analysis.  Ion abundances will be within the limits dictated by the specific method 
requirements. 
 
6.2.1.2 Initial Calibration 
 
Once an instrument has been tuned, initial calibration curves for analytes appropriate to the 
analyses to be performed are generated for at least five solutions containing known 
concentrations of authentic standards of compounds of concern.  These solutions are generally 
cocktails of the method target analytes.  The calibration curves will bracket the anticipated 
working range of analyses.  For some compounds in the calibration standard cocktail, such as 
benzoic acid, 2,4-dinitrophenol, 2,4,5-trichlorophenol, 2-nitroaniline, 4-nitroaniline, 4-
nitrophenol, 4,6-dinitro-2-methylphenol, and pentachlorophenol, the detection is difficult at the 
lowest calibration appropriate for the majority of the compounds in the mix.  In these instances, a 
four-point initial calibration will be acceptable.  Linearity is verified by evaluating the response 
factors (RFs) for the initial calibration standards.  For an acceptable calibration, % RSD for the 
RFs of specified calibration check compounds (CCCs) will be less than 30%.  In addition, a 
minimum average RF of 0.050 must be demonstrated for specified system performance check 
compounds (SPCCs).  The CCCs and SPCCs are listed in Table 4-13.  Compounds that are poor 
responders, such as ketones, may have average response factors of less than 0.05 but not less 
than 0.01.  Calibration data, to include linearity verification, will be maintained in the 
laboratory's permanent records of instrument calibrations. 
 
6.2.1.3 Continuing Calibration 
 
A daily midpoint calibration standard is analyzed during each 12-hour operating shift to verify 
that the instrument responses are still within the initial calibration determinations.  The RF for 
each target compound in the daily standard is calculated and recorded, then compared to the 
average RF from the initial calibration.  If significant (>20% difference, or >20% D) RF drift is 
observed for the CCCs, appropriate corrective actions will be taken to restore confidence in the 
instrumental measurements.  In addition, a minimum RF of 0.050 must be reported for SPCCs.  
If the corrective action is ineffective, another initial calibration is required. 
 
6.2.1.4 Quality Control (QC) 
 
All GC/MS analyses will include analysis of a method blank, a method blank spike 
(semivolatiles and pesticides/PCBs), a matrix spike, and a laboratory duplicate (or matrix spike 
duplicate) in each lot of 20 or fewer samples.  The matrix spike solutions will be used for both 
matrix spikes and blank spikes.  In addition, appropriate surrogate compounds will be spiked into 
each sample.  Recoveries from method spikes and surrogate compounds are calculated and 
recorded on control charts to maintain a history of system performance. 
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The method blanks will be examined to determine whether contamination is being introduced in 
the laboratory.  The concentration of target analyte detected in the method blank must be less 
than one-half of the reporting limits.  The concentrations of the common laboratory contaminants 
such as acetone, methylene chloride, 2-butanonol, toluene, and phthalates must be less than the 
reporting limits. 
 
6.2.2 Gas Chromatography/High Performance Liquid Chromatography 
 
Since DDT, DDD, and DDE are all contaminants of concern, a DDT degradation check shall be 
performed at the beginning of each analytical sequence.  The DDT degradation shall not exceed 
20%.   
 
6.2.2.1 Initial Calibration 
 
Gas chromatographs (GCs) will be calibrated prior to each day of use with a 5-point calibration 
if the continuing calibration fails.  Calibration standard mixtures will be prepared from 
appropriate reference materials and will contain analytes appropriate for the method of analysis.  
Working calibration standards for initial calibration will be prepared fresh every six months or if 
evidence of degradation is present.  The working standards will include five calibration standards 
covering the anticipated range of measurement.  At least one of the calibration standards will be 
at or slightly above the desired instrument detection limit.  The correlation coefficient of this 
calibration must be equal to or greater than 0.995 or a RSD <20% to consider the response linear 
over a range.  If these requirements cannot be achieved, additional standards must be analyzed to 
define the calibration curve. 
 
High performance liquid chromatographs (HPLC) will be calibrated prior to each day of use.  
Calibration standard mixtures will be prepared from appropriate reference materials and will 
contain analytes appropriate for the method of analysis.  Working calibration standards for initial 
calibration will be prepared from stock solutions, traceable to the manufacturer.  The working 
standards will include a calibration blank and five calibration standards covering the anticipated 
range of measurement.  At least one of the calibration standards will be at or slightly above the 
desired reporting limit.  The calibration criteria, as listed in SW-846 method 8330, will be 
applied to explosive analyses. 
 
6.2.2.2 Continuing Calibration 
 
The response of the instrument will be verified for each analysis sequence by evaluation of a 
midrange calibration check standard.  To demonstrate that the initial calibration curve is still 
valid, the GC calibration check standard must be within + 15% D of the initial calibration for the 
compounds of interest, or the instrument must be re-calibrated.  For multi-analyte methods, this 
check standard may contain a representative number of target analytes rather than the full list of 
target compounds.  Optionally, initial calibration can be performed at the beginning of the 
analysis sequence. 
 
Within the analysis sequence, instrument drift will be monitored by analysis of a midrange 
calibration standard every 10 samples for both GC and HPLC.  The percent difference (%D) in 
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calibration factors (CFs) for the continuing calibration standard compared to the average CF 
from the initial calibration will be calculated and recorded.  If significant (>15% D) calibration 
factor drift is observed for the compounds of interest, appropriate corrective actions will be taken 
to restore confidence in the instrumental measurements.  If the corrective action is ineffective, 
another initial calibration is required. 
 
6.2.2.3 Quality Control 
 
For GC analysis, at least one method blank and one method spike will be included in each 
laboratory lot of samples.  The method spikes and blanks will be in the same matrix as the 
samples.  Method spikes will be at a concentration of approximately the midpoint range of the 
initial calibration curve.  For HPLC analysis, at least one method blank and two method spikes 
will be included in each batch of samples.  Regardless of the matrix being processed, the method 
spikes and blanks will be in aqueous media.  Method spikes will be at a concentration of 
approximately five times the detection limits. 
 
The method blanks will be examined to determine whether contamination is being introduced in 
the laboratory.  The concentration of target analyte detected in the method blank must be less 
than one-half of the reporting limits. 
 
The method spikes will be examined to determine both precision and accuracy.  Accuracy will 
be measured by the % R of the spikes.  These recoveries will be plotted on control charts to 
monitor method accuracy.  Precision will be measured by the reproducibility of both method 
spikes and will be calculated as % RPD.  These measurements will be compared to the 
laboratory-generated control limits. 
 
6.2.3 Atomic Absorption Spectrophotometer: Flame and Furnace 
 
6.2.3.1 Initial Calibration 
 
Atomic absorption (AA) spectrophotometers will be calibrated prior to each day of use.  
Calibration standards will be from appropriate reference materials and working calibration 
standards prepared fresh daily.  Initial calibration will include analysis of a calibration blank and 
a minimum of three calibration standards covering the anticipated range of measurement.  
Duplicate injections will be made for each concentration.  At least one of the calibration 
standards will be at or below the reported detection limit.  The calibration curve generated must 
have a correlation coefficient equal to or greater than 0.995 to consider the responses linear over 
a range.  If the correlation requirement of 0.995 is not met, the instrument will be re-calibrated 
prior to analysis of samples. 
 
Prior to analysis of samples, the initial calibration will be verified using a midrange calibration 
standard from a source other than that used for initial calibration and an initial calibration 
verification blank (ICB).  The analytical result for the initial calibration verification standard 
(ICV) must be + 10% recovery of the true value.  The ICB must be free of target analytes at and 
above the reporting limit.  If the ICV or ICB is outside these criteria, the initial calibration must 
be repeated. 
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Calibration data, to include the correlation coefficient, will be entered into laboratory notebooks 
to maintain a permanent record of instrument calibration. 
 
6.2.3.2 Continuing Calibration 
 
The initial calibration is verified during the analysis sequence by evaluation of a continuing 
calibration blank (CCB) and a continuing calibration verification (CCV) standard after every 10 
samples are analyzed.  The response of the CCV standard must be within + 10% recovery of the 
true value.  The CCB must be free of target analytes at and above the reported detection limit. 
 
6.2.3.3 Quality Control 
 
At least one method blank, one method blank spike (BS), and one known QC check sample will 
be included in each laboratory batch of water and soil samples.  The known QC check sample 
will be the same matrix as the samples.  The method blank and method blank spikes will be in an 
aqueous media. The method blank spikes will be at a concentration of approximately five times 
the detection limit. 
 
The method blanks will be examined to determine whether contamination is being introduced in 
the laboratory and will be analyzed at a frequency of one per 20 or less samples.  The 
concentration of the target analyte detected in the method blank must be less than one-half of the 
reporting limits.   
 
The BS will be examined to determined accuracy.  Accuracy will be measured by the % R of the 
spikes.  The recovery for BS must be within the range of 80 to 120% to be considered 
acceptable.  The recovery for known QC check sample will be compared to the vendor provided 
acceptable control limits. 
 
6.2.4 Inductively Coupled Argon Plasma (ICP) 
 
6.2.4.1 Initial Calibration 
 
The ICP spectrophotometer will be calibrated prior to each day of use.  Calibration standards 
will be prepared from reliable reference materials and will contain all metals for which analyses 
are being conducted.  Working calibration standards will be prepared fresh daily.  Quarterly 
calibration will be performed with a blank and a minimum of five concentrations to cover the 
anticipated range of measurement.  Duplicate readings will be made for each concentration.  At 
least one of the calibration standards will be near the reporting limit.  The calibration curve 
generated must have a correlation coefficient equal to or greater than 0.995 to consider the 
responses linear over a range.  If the correlation coefficient criteria of 0.995 are not met, the 
instrument will be re-calibrated prior to analysis of samples. 
 
On a daily basis, the instrument will be calibrated using a standard at the high end of the 
calibration range and a blank.  Prior to analysis of samples, the initial calibration will be verified 
using a midrange calibration standard from a source other than that used for initial calibration 
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and an ICB.  The analytical result for the ICV standard must be + 10% recovery of the true 
value.  The ICB must be free of target analytes at and above the reporting limit.  If the ICV or 
ICB is outside these criteria, the initial calibration must be repeated. 
 
Calibration data, to include the correlation coefficient, will be entered into laboratory notebooks 
to maintain a permanent record of instrument calibration. 
 
6.2.4.2  Continuing Calibration 
 
The initial calibration is verified during the analysis sequence by analysis of a CCB and a CCV 
standard after every 10 samples are analyzed.  The response of the CCV standard must be within 
+ 10% recovery of the true value.  The CCB must be free of target analytes at and above the 
reported detection limit. 
 
6.2.4.3 Quality Control 
 
At least one method blank, one BS and one Known QC Check sample will be included in each 
laboratory batch of water and soil samples.  The Known QC Check sample will be the same 
matrix as the samples. The method blank and BS will be in an aqueous media. The BS will be at 
a concentration of approximately five times the detection limit. 
 
The method blanks will be examined to determine whether contamination is being introduced in 
the laboratory and will be prepared at a frequency of one per 20 or less samples  The 
concentration of target analyte detected in the method blank must be less than one-half the 
reporting limits.   
 
The BS will be examined to determined accuracy.  Accuracy will be measured by the % R of the 
spikes.  The recovery must be within the range of 80 to 120% to be considered acceptable.  The 
acceptable QC limits for accuracy of the Know QC Check are provided by the vendor. 
 

A low level standard (CRI) and a high level standard (HSA) are routinely analyzed to verify 
matrix interference by ICP. 
 
6.2.5 Cold Vapor Mercury Analysis: Flameless AA 
 
6.2.5.1 Initial Calibration 
 

The initial calibration procedures are as described in Subsection 6.2.3.1, except that initial 
calibration requires analyses of a calibration blank and five working standards.  The correlation 
coefficient of the standard curve must be equal to or greater than 0.995.  The initial calibration is 
verified by analysis of a calibration standard from an independent source prior to sample 
analysis.  The response of the initial calibration verification standards must be within + 20% 
recovery of the true value.  If it is outside these limits, the instrument is re-calibrated. 
 
6.2.5.2 Continuing Calibration 
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After every 10 samples, a CCB and CCV standard are analyzed.  The response of the CCV must 
be within + 20% recovery of the true value.  The CCB must be free of target analytes at and 
above the reported detection limits. 
 
6.2.5.3 Quality Control 
 
At least one method blank and one BS will be included in each batch of samples.  Regardless of 
the matrix being processed, the BS and blanks will be in aqueous media.  The BS will be at a 
concentration of approximately five times the detection limit. 
 
The method blanks will be examined to determine whether contamination is being introduced in 
the laboratory and will be analyzed at a frequency of one per 20 or less samples  The 
concentrations of target analytes detected in the method blank must be less than one-half the 
reporting limits.   
 
The BS will be examined to determine accuracy that will be measured by the %R.  The recovery 
must be within the range of 80% to 120% to be considered acceptable. 
 
6.2.6 Spectrophotometry 
 
6.2.6.1 Initial Calibration 
 
Spectrophotometers will be calibrated prior to each day of use.  The calibration standards will be 
prepared from reference materials appropriate to the analyses being performed, and working 
standards will include a minimum of five concentrations that cover the anticipated range of 
measurement.  At least one of the calibration standards will be near the desired detection limit.  
Additionally, a calibration blank will be analyzed.  The requirement for an acceptable initial 
calibration will be a correlation coefficient equal to or greater than 0.995 to consider the 
response linear over the measured range.  If the correlation coefficient criteria of 0.995 are not 
met, the instrument will be re-calibrated prior to analysis of samples.  Calibration data, to include 
the correlation coefficient, will be entered into the laboratory notebook with the sample data to 
maintain a permanent record of instrument calibrations. 
 
Before sample analysis, an initial calibration verification standard is analyzed.  The response 
calculated as % R of this standard must be within + 15% of the true value or the instrument is re-
calibrated. 
 
6.2.6.2 Continuing Calibration 
 
A CCV standard and CCB will be analyzed at a frequency of every 10 samples and at the end of 
the analysis sequence.  The response, calculated as a % R of the true value, must be within 15% 
of the true value.  The response of the blank must be less than the detection limit.  The CCB 
must be free of analytes of interest. 
 
6.2.6.3 Quality Control 
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At least one method blank and two method spikes will be included in each laboratory lot of 
samples.  Regardless of the matrix being processed, the method spikes and blanks will be in 
aqueous media.  Method spikes will be at a concentration of approximately five times the 
detection limit. 
 
The method blanks will be examined to determine whether contamination is being introduced in 
the laboratory.  The method spikes must be free of analytes of interest,  The method spikes will 
be examined to determine both precision and accuracy. 
 
The control limit for accuracy, expressed as recovery, will be 80% to 120%.  Precision will be 
measured by the reproducibility of both method spikes and will be calculated as % RPD.  Results 
must agree with within 20% RPD to be considered acceptable. 
 
6.2.7 Balances 
 
Laboratory balances will be calibrated and serviced annually by a factory representative.  In 
addition, the analyst will check the balance daily with two masses:  one in the gram range and 
one in the milligram range.  A record of calibrations and daily checks will be kept in the balance 
log. 
 
The Class P weights used by the analysts for daily balance checks will be calibrated annually 
against a set of Class S-certified weights. 
 
6.2.8 6.2.8 Thermometers 
 
Oven and refrigerator thermometers will be calibrated annually against a National Institute of 
Standards and Technology (NIST) certified thermometer in the range of interest.  Annual 
calibrations will be recorded in a calibration notebook.  Daily readings will be recorded with the 
respective oven or refrigerator. 
 
6.3 INTERNAL QC CHECKS 
 
The daily quality of analytical data generated by the laboratory will be controlled by the 
implementation of this CSAP.  This is monitored by the analysis of method blanks, method blank 
spikes, and known QC check sample.  For this project, duplicate samples and fortified samples 
(MS/MSD) will also be analyzed.  These latter types of samples generate matrix-dependent data 
and will be used to assess analytical precision and accuracy. 
 
The analyses of QC samples shall be entered chronologically by the contract laboratories onto 
QC charts specifically maintained for each analytical procedure.  These control charts shall be 
labeled with upper and lower warning and control limits, the analysis being charted, and the 
value (e.g., % R, % RPD, etc.) being monitored.  Control charts shall be updated annually and 
shall be used to demonstrate method performance and can be used to identify system errors. 
 
The definitions of laboratory QC samples are described below. 
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6.3.1 Method Blanks 
 
The method blank is used to monitor laboratory contamination.  Method blanks usually consist 
of laboratory reagent-grade water or a matrix similar to the associated field samples treated in 
the same manner as the sample (i.e., digested, extracted, distilled, etc.), which is then analyzed 
and reported as a field sample would be.  One method blank will be prepared and analyzed with 
each batch of 20 or fewer samples. 
 
6.3.2 Method Blank Spikes 
 
Method blank spikes are analyzed with each batch of 20 or fewer samples.  This is a sample of 
laboratory reagent-grade water fortified (spiked) with the analytes of interest that is prepared and 
analyzed with the associated sample batch.  The analyte recovery from each method blank spike 
will be used to monitor analytical accuracy, and when the method blank spike is analyzed in 
duplicate, the duplicate recovery values will be used to monitor analytical precision. 
 
6.3.3 Matrix Spikes 
 
A matrix spike is an aliquot of an investigative sample that is fortified (spiked) with the analytes 
of interest and analyzed with an associated sample batch to monitor the effects of the 
investigative sample matrix (matrix effects) on the analytical method.  Recovery and/or precision 
data (RPD) between duplicate matrix spikes for these samples are reported with the data.  
MS/MSDs for all analyses will be performed at a frequency of 1 per 20 investigative samples.   
The spike concentration shall be approximately at the mid-point of the calibration range. 
 
6.3.4 Laboratory Duplicate Samples 
 
Duplicate samples are obtained by splitting a field sample into two separate aliquots and 
performing two separate analyses on the aliquots.  The analysis of laboratory duplicates monitors 
sample precision; however, it may be affected by sample heterogeneity, particularly in the case 
of non-aqueous samples.  This duplicate can either be analyzed spiked (matrix spike duplicates 
are required for organic analysis) or un-spiked (un-spiked duplicates are required for inorganic 
analysis).  The laboratory duplicates will be performed for inorganic analyses at a frequency of 1 
per 20 investigative samples. 
 
6.3.5 Known QC Check Samples 
 
This is a QC sample of known concentration obtained from the EPA, the National Institute of 
Standards and Technology (NIST), or an independent commercial source.  This QC sample is to 
check the accuracy of an analytical procedure.  It is particularly applicable when a minor 
revision or adjustment has been made to an analytical procedure or instrument and is routinely 
used for metal and non-metal inorganic analyses. 
 
6.3.6 Surrogate Compounds 
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For organic analyses, surrogate compounds are added into method blank and field samples prior 
to extraction and are added to all standards used for analyses.  These surrogate compounds are 
used to monitor method efficiency and potential matrix effects on the target analytes.  The 
surrogate recoveries are compared to the laboratory-generated control limits.  If the recoveries 
are not within the control limits, sample reanalysis is required.  If the recoveries are less than 
10% in the field samples, the laboratory shall perform re-extraction of the affected samples.   
 
6.4 CORRECTIVE ACTION 
 
The initial responsibility to monitor the quality of an analytical system lies with the analyst.  In 
this pursuit, the analyst will verify that all QC procedures are followed and results of analysis of 
QC samples are within acceptance criteria.  This requires that the analysts assess the correctness 
of all the following items, as appropriate: 
 

• Sample preparation procedure. 
• Initial calibration. 
• Continuing calibration. 
• Method blank result. 
• Duplicate analysis. 
• Laboratory control standard. 
• Fortified sample result. 

 
6.4.1 Immediate Action 
 
If the assessment reveals that any of the QC acceptance criteria are not met, the analyst must 
immediately assess the analytical system to correct the problem.  The actions may include, but 
not limited to, reanalyze the samples, stop the analytical procedures or clean/maintain the 
instrument.  The analyst notifies the appropriate supervisor and the Laboratory QA Officer of the 
problem and, if possible, identifies potential causes and corrective action. 
 
The nature of the corrective action obviously depends upon the nature of the problem.  For 
example, if a continuing calibration verification standard is determined to be out of control, the 
corrective action may require re-calibration of the analytical system and re-analysis of all 
samples since the last acceptable continuing calibration verification standard.  Blank Spike 
recoveries will be evaluated against the established control limits.  If more than 25% of the 
compounds exceed the limits, corrective action (including re-extraction and re-analysis) shall be 
initiated. 
 
When the appropriate corrective action measures have been defined and the analytical system is 
determined "in control," the analyst must document the problem and the corrective action.  
Copies of the documentation summarizing these actions must be kept on file and, if requested by 
Weston, submitted along with data packages. 
 
Data generated concurrently with an out-of-control system will be evaluated for usability in light 
of the nature of the deficiency.  If the deficiency does not impair the usability of the results, data 
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will be reported and the deficiency noted in the case narrative.  Where sample results are 
impaired, the Laboratory Project Manager is notified and appropriate corrective action (e.g., re-
analysis) is taken. 
 
6.4.2 Long Term Action 
 
If the problems identified cannot be resolved immediately, the laboratory must implement long 
term corrective action plan to correct the problems.  Weston must be informed regarding the 
nature of the problem and the action the laboratory intending to take.  Should Weston decide, 
after consultation with USACE, that the proposed action will jeopardize the progress of the 
project, Weston may request sending samples to other USACE certified subcontract laboratories 
and must be informed about the progress of the corrective action. 
 
The laboratory must identify responsible personnel in tackling the identified problem and 
document the progress and the outcome of the corrective action. 
 
6.5 DATA REDUCTION, DATA REVIEW, REPORTING AND VALIDATION, 
 
All project analytical data shall be recorded in bound laboratory notebooks issued by the 
Laboratory QA Officer.  Data are recorded and associated with a unique contract laboratory 
sample identification number and a client sample identity.  These pages minimally contain the 
following information: 
 

• Analytical method. 
• Analyst. 
• Date. 
• Reagent concentrations. 
• Instrument settings (as applicable). 
• Raw data. 

 
The laboratory analysts sign and date all notebook entries daily.  Copies of instrument outputs 
(chromatograms, strip-charts, etc.) are maintained on file. 
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6.5.1 Data Reduction 
 
Data reduction refers to the process of transforming raw data into final sample data.  Data 
reduction is performed by the individual analysts and consists of calculating concentrations in 
samples from the raw data obtained from the measuring instruments.  The complexity of the data 
reduction will be dependent upon the specific analytical method and the number of discrete 
operations (extractions, dilutions, and concentrations) involved in obtaining a sample that can be 
measured. 
 
For those methods using a calibration curve, sample response will be applied to the linear 
regression line to obtain an initial raw result, which is then factored into equations to obtain the 
estimate of the concentration in the original sample.  Rounding should not be performed until 
after the final result is obtained to minimize rounding errors, and results will not normally be 
expressed in more than two significant figures. 
 
Copies of all raw data and calculations used to generate the final results will be retained on file 
to allow reconstruction of the data reduction process at a later date. 
 
System reviews shall be performed at all levels.  The individual analyst constantly reviews the 
quality of data through calibration checks, QC sample results, and performance evaluation 
samples.  These reviews are performed prior to submission to the area supervisors. 
 
The area supervisors review data for consistency and reasonableness with other generated data 
and will determine whether project requirements have been satisfied.  Selected hardcopy output 
of data (chromatograms, spectra, etc.) shall be reviewed to ensure that results are interpreted 
correctly.  Unusual or unexpected results shall be reviewed, and a resolution shall be made as to 
whether the analyses should be repeated. 
 
Procedures shall be established for the Laboratory QA Officer independently conducting a 
complete review of selected projects to determine whether laboratory and client QA/QC 
requirements have been met.  Discrepancies will be reported to the Laboratory Project Manager 
for resolution. 
 
6.5.2 Data Reporting 
 
Reports will contain final results (uncorrected for blanks and recoveries), analytical methods, 
detection limits, surrogate recovery data, matrix spike recoveries and duplicate results, and 
method blank data.  In addition, special analytical problems and/or any modifications of 
referenced methods will be noted.  The number of significant figures reported will be consistent 
with the limits of uncertainty inherent in the analytical method.  Consequently, most analytical 
results will be reported to no more than two significant figures.  Data shall be reported in units 
commonly used for the analyses performed.  Concentrations in aqueous samples are expressed in 
terms of weight per unit volume [e.g. milligrams per liter (mg/L)].  Concentrations in solid or 
semisolid matrices are expressed in terms of weight per unit weight of sample [e.g., micrograms 
per gram (μg/g)].  Concentrations in gaseous (air and soil gas) samples are expressed in terms of 
weight per unit volume of sample [e.g., micrograms per cubic meter (μg/m3)]. 
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The results of the trip blanks collected for the methanol extraction/preservation technique shall 
be reported as a solid sample, where a sample weight of 10 grams and a 100% dry weight is 
assumed. 
 
Method reporting limits shall be the concentrations in the original matrix corresponding to the 
low-level instrument calibration standard after concentration, dilution, and/or extraction factors 
are accounted for, unless otherwise specified by project requirements. 
 
At a minimum, the final data report provided by the contract laboratories shall be a NJDEP 
Reduced Laboratory Data Deliverables as required in N.J.A.C. 7:26E-2.1(a)13.  The contract 
laboratories shall provide the data package in compliance with the requirements specified in the 
Appendix A Section IV of N.J.A.C. 7:26E-2.1. 
 
6.5.3 Data Review and Data Validation 
 
The production of data of “known and acceptable quality” is a primary goal of every 
environmental sampling effort.  In general, some degree of data evaluation is performed for all 
data collection activities to help ensure that only scientifically and legally defensible data are 
used to support project decisions.  However, the extent of the review will depend upon the 
project’s data quality objectives and will be limited by the physical contents of the data package.  
Data validation or comprehensive data evaluation is commonly performed for only a percentage 
of the data packages generated for a project (e.g., unless there are litigation issues, the data are 
being used to support critical decisions, or significant QC problems were found during data 
evaluation). 
 
Data validation typically refers to a comprehensive evaluation of analytical data that is 
performed to the level of the raw data (e.g., summary QC information, laboratory logbooks, and 
instrument outputs).  Validation is performed with respect to some specified pre-determined set 
of performance criteria in order to help determine whether the data are appropriate for the 
intended use.  Typically, the validation results in a summary of the quality of the data and the 
application of “flags” or “qualifiers” which provide the data user with a qualitative assessment of 
the data (e.g., “estimated” or “rejected”). 
 
Data review typically refers to a partial evaluation of data quality; the evaluation may be 
contractual in nature, technical in nature, or both.  If only “summary data” rather than 
“comprehensive” or “full” data packages are required from the laboratory, then only data review 
rather than data validation can be performed. 
 
For optimal results, the data end users should decide in the early planning stages of the project 
what type of data evaluation (review or validation) is required.  It is strongly recommended that 
data evaluation not be performed as a “last minute” activity that is initiated only after the 
completion of all sample collection and analysis. 
 
If a data validation is to be performed, the USEPA Region 2 data validation standard operating 
procedures (SOPs) shall be followed.  If the USEPA Region 2 data validation SOP is not 
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available, the principles outlined in the National Functional Guidelines developed for the 
USEPA Contract Laboratory Program (CLP) Statement of Work (SOW) shall be used to qualify 
the data. 
 
If a data review is to be performed, limited QC information, such as holding times and/or blank 
contaminations, will be evaluated.  A project-specific QAPP shall define which QC information 
is to be reviewed.  The principles used in data validation shall be used for data review to assess 
data quality. 
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SECTION 7.0  
PERFORMANCE AND SYSTEM AUDITS 

 
 
Any laboratory that provides environmental sample analysis must demonstrate its capability of 
providing data of known quality.  To achieve this goal, laboratories often go through vigorous 
validation or certification process conducted by various governmental agencies.  In addition to 
providing documentation such as QA manual and personnel credentials to validating agencies, 
laboratories need to demonstrate that they have adequate instruments and facility to perform 
required analyses.  Performance audit and system audit can provide valuable insight to 
laboratory’s QA and QC procedures. 
 
7.1 EXTERNAL AUDITS 
 
Laboratories often participates in several external audits sponsored by the USACE, state 
regulatory agencies, and/or the EPA.  These audits include performance and system audits. 
 
The performance audits are in the form of blind performance samples submitted by the auditing 
agency.  System audits involve on-site evaluation of the laboratory systems.  Laboratories may 
be certified in many states and by many government agencies that perform on-site audits as part 
of certification requirements. 
 
7.2 INTERNAL AUDITS 
 
The Laboratory QA Officer has overall responsibility for monitoring the internal QA program 
and QC procedures and is also responsible for scheduling and coordinating external systems 
audits and reviewing data for performance samples received. 
 
The Laboratory QA Officer shall audit laboratory systems and procedures at least once annually.  
Unique client audit procedures and data requirements shall be complied with as contractually 
specified.  The internal audit consists of a review of laboratory systems, procedures, and 
documentation.  Any deficiencies and/or deviations are documented and a summary report is 
prepared.  
 
7.3 CORRECTIVE ACTIONS 
 
Corrective action described earlier is necessary when any measurement system fails to follow an 
appropriate QA program.  Items that may need corrective action vary from system to system and 
hence the corrective action protocols must be flexible. 
 
7.4 QA REPORTS TO MANAGEMENT 
 
The Laboratory QA Officers shall provide periodical reports to the laboratory management.  
These reports may summarize QA activities for the reporting period, including results of 
performance audits (external and internal), results of system audits (external and internal), and 
recommendations for revision in laboratory procedures to improve the analytical systems.  The 
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Laboratory Project Manager shall be notified immediately of laboratory QA situations requiring 
immediate corrective action. 
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SECTION 8.0  
DATA MANAGEMENT 

 
 
All hardcopy data will be archived in a central location for 5 years following laboratory report 
submission.  Data on tape or diskette will be archived for 1 year following report submission. 
 
In order to establish a more efficient and powerful information infrastructure to support the 
storage, evaluation, and reporting of the results of this project, the USACE has implemented a 
Data Management System (DMS) for the Raritan Arsenal investigation.  All data utilized for 
analysis, presentation, and reporting on the RI/Remedial Design (RD) project are stored in a 
central electronic database.  Specialized application modules, outlined below, are utilized for 
automated data collection, data evaluation, and data integration: 

• ENVIRO DATA® -Enviro Data is a third-party software packaged developed by 
GeoTech Computer Systems, Inc. (GeoTech).  The software stores sampling and 
analytical data in a relational database to allow for efficient and accurate management to 
fulfill project needs.  For the former Arsenal project, a database has been established that 
contains analytical data generated at the site during past investigations.  This database 
will be continually updated as new data is generated either thought the use of data 
collecting devices like GPS or Electronic Data Deliverables (EDDs) provided by project 
laboratories in the Enviro Data Laboratory Data Transfer Standard (Appendix M).  
Through the software, data can be retived and reported in a variety of formats based on 
the projects needs.  The software is also linked to the the projects GIS for spatial display. 

• GIS – A customized GIS has been created for the Arsenal project to allow for efficient 
and accurate display of project data spatially.  The system uses a combination of vector 
and raster data in conjunction with the Enviro Data database to depict site conditions and 
investigation results in order to fulfill reporting requirements.  Along with Enviro Data, 
software used to establish the GIS includes ESRI’s ArcGIS® as well as customized GIS 
modules developed by Weston.  The GIS has been referenced to the New Jersey State 
Plan Coordinate System with horizontal control referenced to the North American Datum 
1983 (NAD83) and vertical control to the North American Vertical Datum 1988 
(NAVD88).  All mapping units are in feet. 

• WINLOG™ -   WinLog is a program developed by GAEA Technologies Ltd. for the 
management and graphical display of lithologic sampling and description data of soil as 
well as monitoring well construction.  The program stores all data in a relational database 
that can be retrieved either through its graphical interface or directly from it database 
back-end by a database administrator. 

 
These modules combine to establish the DMS for the Arsenal project.  It is through this system 
that all project related field data can be stored electronically allowing for rapid querying and 
export.  This system aids in minimizing manual manipulation resulting in a greater efficiency 
with fewer errors. 
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TABLE 3-1 
ANALYTICAL METHODS AND HOLDING TIMES FOR TISSUE AND BIOASSAY 

SAMPLES  
 

PARAMETERS PREPARATION 
METHOD 

CLEANUP 
METHOD 

ANALYSIS 
METHOD 

HOLDING TIMES(1) 
(Preparation/Analysis) 

VOC -- -- 8260 14 days if frozen within 48 hours 
SVOC/PAH 3540 3640 (optional) 8270 14 days/40 days extraction to analysis 
PESTICIDES 3540 3640/3660(2) 8081 14 days/40 days extraction to analysis 
PCBs 3540 3640/3660/3665(2) 8082 14 days/40 days extraction to analysis 
HERBICIDES 8151 -- 8151 14 days/40 days extraction to analysis 
PP/TAL METALS – TOTAL 3052 -- 6010 (7471 for Hg) (3) Hg: 28 days; others: 6 months 
EXPLOSIVES -- -- 8330 14 days/40 days extraction to analysis 
CYANIDE 9010B -- 9012 14 days 
MUSTARD BREAKDOWN 
PRODUCT 
- THIODIGLYCOL 

-- --  
UW22/LW18 (Mod) 14 days/40 days extraction to analysis 

TRPH -- -- 8015 28 days 
TOC -- -- 9060 28 days 
LIPID CONTENT -- -- Gravimetric None 
MOISTURE CONTENT -- -- ASTM D2216 None 

 
NOTES: 
 
(1) Holding times are based on collection dates unless otherwise specified. 
(2) GPC (3640) is optional.  Acid cleanup method 3665A is mandatory for PCB analysis.  Sulfur cleanup (3660) is mandatory 

only if sulfur peak detected during analysis.  Other adsorption column chromatography techniques may be necessary. 
(3) All metals except mercury (7471) will be analyzed by trace ICP Method 6010.  Graphite furnace will be used by a NJDEP 

and USACE certified laboratory for the following analytes if the reporting limits cannot be met: As – 7060, Pb - 7421, Se - 
7740, Tl - 7841, Cd – 7131, Sb - 7041. 

(4) VOC will be by Method 8260 and the holding times are 14 days to leaching and 14 days from leaching to analysis; SVOC 
by 8270, Pesticides by 8081, Herbicides by 8151, and their holding times are 14 days to leaching, 7 days from leaching to 
extraction, and 40 days from extraction to analysis; Metals by 6010 and the holding time is 180 days; Hg by 7471 and the 
holding time is 28 days. 

 
Reference: SW-846, Third Edition, U.S. EPA, MCAWW, and ASTM. 

 



TABLE 3-2 
SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS FOR WATER 

 

PARAMETERS 
SAMPLE 
VOLUME 

REQUIRED 
CONTAINER(1) PRESERVATION 

TCL VOC 40 mL 3-40 ml vials with septum 
cap; no headspace 

HCL to pH <2, Cool 4°C 

SGWS VOC (2) 40 mL 3-40 ml vials with septum 
cap; no headspace 

HCL to pH <2, Cool 4°C 

TCL SVOC/PAH  1 L 2-1000 ml amber glass Cool 4°C 
TCL Pesticides/PCBs 1 L 2-1000 ml amber glass Cool 4°C 
Metals – Total 300 mL 1-1000 ml poly. HNO3 to pH <2, Cool 4°C 
pH -- 1-100 ml poly. Cool 4°C 
Explosives 770 mL 1-950 ml amber glass Cool 4°C 
Mustard Breakdown 
Product - Thiodiglycol  

 
500ml 

 
1-1000ml amber glass 

 
Cool 4°C 

TDS 100 mL 1-500 ml poly Cool 4°C 
Hardness 50 mL 1-500 ml poly HNO3 to pH <2, Cool to 4°C 
Total Chloride/Sulfate 50 mL 1-500 ml poly Cool 4°C 
Sulfide 500 mL 1-500 ml poly NaOH/Zn Acetate Cool to 4o C 
CO2 100 mL 1-250 ml amber glass 

(no headspace) 
Cool to 4o C 

Phosphate 50 mL 1-500 ml poly H2SO4 to pH<2, Cool to 4o C 
Nitrate 100mL 1-500 ml poly Cool to 4o C 
Ammonia 500mL 1-500 ml poly H2SO4 to pH<2, Cool to 4o C 
Methane (with 
Ethane/Ethene) 

100mL 3-40ml vials w/ septum 
(no headspace) 

H2SO4 to pH<2, Cool to 4o C 

Alkalinity 100 mL 1-500 mL poly Cool to 4°C 

TOC 25 mL 1-250 mL amber glass H2SO4 to pH <2, Cool 4°C 

BOD 1000 mL 1–1000 mL poly Cool to 4°C 

Ferrous Iron 50 mL 1-250 mL amber glass 2 mL conc. HCl/100 mL; no 
exposure to sunlight 

Oil & Grease 1 L 1-1000 ml amber glass H2SO4 to pH <2, Cool 4°C 

TRPH 1 L 1-1000 ml amber glass H2SO4 to pH <2, Cool 4°C 

Cyanide 500 mL 1-liter poly NaOH to pH >12, Cool 4°C 

 
NOTES: 
(1) Triplicate volumes are required for samples selected for lab QC. 
(2) GC methods proposed for SGWS for quick turnaround, low detection limit screening data only. 
 
Reference: SW-846, Third Edition, USEPA; MCAWW; and Standard Methods 
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TABLE 3-3 
SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS FOR 

SOILS/SOLIDS 
 

PARAMETERS 
SAMPLE 
VOLUME 

REQUIRED 
CONTAINER PRESERVATION 

TCL VOA in EnCore Sampler 10 g 2x5 g EnCore Sampler Cool 4°C 
TCL SVOC/PAH  30 g 8 oz glass Cool 4°C 
TCL Pesticides/PCBs 30 g 8 oz glass Cool 4°C 
PP/TAL Metals – Total 5 g;1 g for Hg 8 oz glass Cool 4°C 
pH 10 g 8 oz glass Cool 4°C 
Explosives 2 g 1-250 mL amber glass Cool 4°C 
Cyanide 30 g 8 oz glass Cool 4°C 
Mustard Breakdown Product - 
Thiodiglycol 

30 g 1-250 mL amber glass Cool 4°C 

Particle Size -- 1-500 mL amber glass Cool 4°C 
TOC 25 g 8 oz glass Cool 4°C 
TRPH 30 g 8 oz glass Cool 4°C 
Triaxial Permeability -- 1-250 mL amber glass Cool 4°C 
Atterburg Limits (1) -- 1-250 mL amber glass Cool 4°C 
Specific Gravity (1)  1-250 mL amber glass Cool 4°C 
TCLP Metals 100 g/300 mL 1-8 oz glass Cool 4°C 
TCLP VOC >25 g 1-250 mL amber glass Cool 4°C 
TCLP SVOC >100 g/1L 1-8 oz amber glass Cool 4°C 
TCLP Herbicide/Pesticide >100 g/1L 1-250 mL amber glass Cool 4°C 
Ignitability 2 g 8 oz glass Cool 4°C 
Corrosivity 10 g 8 oz glass Cool 4°C 
Reactivity 20 g 8 oz glass Cool 4°C 
Moisture Content (1) >20 g 1-250 mL amber glass Cool 4°C 
Elemental Analysis (1)  1-250 mL amber glass Cool 4°C 
Heating Value (1)  1-250 mL amber glass Cool 4°C 
 
NOTES: 
 
(1) Can be collected in the same container.. 
 
Reference: SW-846, Third Edition, USEPA and ASTM 
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TABLE 3-4 
SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS FOR TISSUES 

 

PARAMETERS 
SAMPLE 
VOLUME 

REQUIRED 
CONTAINER PRESERVATION 

TCL VOA N/A N/A N/A 
TCL SVOC/PAH  10 g 8 oz glass Cool 4°C or freeze on dry ice 
TCL Pesticides/PCBs 10 g 8 oz glass Cool 4°C or freeze on dry ice 
PP/TAL Metals – Total 5 g; 1 g for Hg 8 oz glass Cool 4°C or freeze on dry ice 
Explosives 5g  Cool 4°C or freeze on dry ice 
Cyanide 5g 8 oz glass Cool 4°C or freeze on dry ice 
Mustard Breakdown Product - 
Thiodiglycol 

5g  Cool 4°C or freeze on dry ice 

TOC 3g 8 oz glass Cool 4°C or freeze on dry ice 
TRPH 3g 8 oz glass Cool 4°C or freeze on dry ice 
Moisture Content (1) 2 g 8 oz glass Cool 4°C or freeze on dry ice 
Lipid Content (1) 3 g 8 oz glass Cool 4°C or freeze on dry ice 
 
NOTES: 
 
(1) Can be collected in the same container. 
 
Reference: SW-846, Third Edition, USEPA 
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TABLE 3-5 
ANALYTICAL METHODS FOR SOILS/SOLIDS 

 
PARAMETERS PREPARATION 

METHOD 
CLEANUP 
METHOD 

ANALYSIS 
METHOD 

HOLDING TIMES(1) 
(Preparation/Analysis) 

VOC 5030/5035 -- 8260 14 days if frozen within 48 hours 
SVOC/PAH 3550 3640 (optional) 8270 14 days/40 days extraction to analysis 
PESTICIDES 3540 3640/3660(2) 8081 14 days/40 days extraction to analysis 
PCBs 3540 3640/3660/3665(2) 8082 14 days/40 days extraction to analysis 
HERBICIDES 8151 -- 8151 14 days/40 days extraction to analysis 
PP/TAL METALS – TOTAL 3050 -- 6010 (7471 for Hg) (3) Hg: 28 days; others: 6 months 
pH -- -- 9045 Immediately 
EXPLOSIVES -- -- 8330 14 days/40 days extraction to analysis 
CYANIDE 9010B -- 9012 14 days 
MUSTARD BREAKDOWN 
PRODUCT 
- THIODIGLYCOL 

-- --  
UW22/LW18 (Mod) 14 days/40 days extraction to analysis 

TRPH -- -- 8015 28 days 
TOC -- -- 9060 28 days 
TCLP 1311 -- (4) (4) 
IGNITABILITY -- -- 1010 None 
CORROSIVITY -- -- 9045 None 
REACTIVITY -- --  None 
PARTICLE SIZE -- -- ASTM D421/D422 None 
ELEMENTAL ANALYSIS  -- -- ASTM D5291(C), 

D2924, D4239 
None 

HEATING VALUE -- -- ASTM D240 None 
TRIAXIAL 
PERMEABILITY 

-- -- ASTM D5084 None 

ATTERBURG LIMITS -- -- ASTM D4318 None 
SPECIFIC GRAVITY -- -- ASTM D854 None 
MOISTURE CONTENT -- -- ASTM D2216 None 

 
NOTES: 
 
(1) Holding times are based on collection dates unless otherwise specified. 
(2) GPC (3640) is optional.  Acid cleanup method 3665A is mandatory for PCB analysis.  Sulfur cleanup (3660) is mandatory 

only if sulfur peak detected during analysis.  Other adsorption column chromatography techniques may be necessary. 
(3) All metals except mercury (7471) will be analyzed by trace ICP Method 6010.  Graphite furnace will be used by a NJDEP 

and USACE certified laboratory for the following analytes if the reporting limits cannot be met: As – 7060, Pb - 7421, Se - 
7740, Tl - 7841, Cd – 7131, Sb - 7041. 

(4) VOC will be by Method 8260 and the holding times are 14 days to leaching and 14 days from leaching to analysis; SVOC 
by 8270, Pesticides by 8081, Herbicides by 8151, and their holding times are 14 days to leaching, 7 days from leaching to 
extraction, and 40 days from extraction to analysis; Metals by 6010 and the holding time is 180 days; Hg by 7471 and the 
holding time is 28 days. 

 
Reference: SW-846, Third Edition, U.S. EPA, MCAWW, and ASTM. 
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TABLE 3-6 
ANALYTICAL METHODS FOR WATER 

 

PARAMETERS 
PREPARATIO

N METHOD  
CLEANU

P 
METHOD 

ANALYSIS 
METHOD HOLDING TIMES(1) 

(Preparation/Analysis) 

VOC 5030 -- 8260 14 days (7 days if unpreserved) 
SVOC/PAH 3520 or 3510 -- 8270 7 days/ 40 days extraction to analysis 
PESTICIDES 3520 or 3510 3620(2) 8081 7 days/ 40 days extraction to analysis 
PCBs 3520 or 3510 3665(4) 8082 7 days/ 40 days extraction to analysis 
HERBICIDES ----- ----- 8151 7 days/ 40 days extraction to analysis 
PP/TAL METALS - TOTAL 3010/3020 (3) -- 6010 (7470 for Hg) (3) Hg: 28 days; others: 6 months 
pH -- -- 9040 Immediately 
EXPLOSIVES -- -- 8330 7 days/ 40 days extraction to analysis 
CYANIDE 9010 -- 9012 14 days 
MUSTARD BREAKDOWN 
PRODUCT 
-  THIODIGYLCOL 

-- -- UW22/LW18 (Mod) 14 days 

OIL AND GREASE -- -- 413.1 28 days 
HARDNESS -- -- 130.2 6 months 
TRPH -- -- 418.1 28 days 
TDS -- -- 160.1 7 days 
CHLORIDE -- -- 325.3 28 days 
ALKALINITY -- -- 310.1 14 days 
PHOSPHATE -- -- 365.3 28 days 
NITRATE -- -- 353.2 48 hours 
AMMONIA -- -- 350.3 28 days 
SULFATE -- -- 375.4 28 days 
TOC -- -- 415.1 28 days 
SULFIDE -- -- 376.1 7 days 
BOD5 -- -- 405.1 48 hours 
CO2 -- -- 4500-CO2D Immediately 
FERROUS FE -- -- 3500-FeD Immediately 
METHANE (with 
ETHANE/ETHENE) 

-- -- 3810 14 days 

 
NOTES: 
 
(1) Holding times are based on collection dates unless otherwise specified. 
(2) Optional Florisil cleanup. 
(3)  All metals except mercury (7470) will be analyzed by trace ICP Method 6010.  Graphite furnace will be used by a NJDEP 

and USACE certified laboratory for the following analytes if the reporting limits cannot not be met: As – 7060, Pb – 7421, Se 
- 7740, Tl – 7841, Cd – 7131, Sb - 7041.  If graphite furnace is to be used, method 3020 will be used for sample digestion. 

(4)  Sulfuric acid cleanup is mandatory 
 
Reference: SW-846, Third Edition, U.S. EPA; MCAWW; and Standard Methods. 
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TABLE 4-1 
VOLATILE ORGANIC COMPOUNDS 

REGULATORY REQUIREMENTS FOR WATER AND SOIL 
 

Analytes 
NJDEP 
GWQS 
(μg/L) 

NJDEP 
FW-2 

Standard 
(μg/L) 

NJDEP 
Soil 

Criteria(1) 

(mg/kg) 

Freshwater Sediment 
Screening Guidelines(6) 

LEL (mg/kg) 

Marine/Estuarine 
Screening 

Guidelines(7) 
ER-L (mg/kg) 

Chloromethane 30 NSA 10 NSA NSA 
Bromomethane 10 48.4(h) 1 NSA NSA 
Vinyl Chloride 5 0.0830(hc) 10 NSA NSA 
Chloroethane NSA NSA NSA NSA NSA 
Methylene Chloride 3(3) 2.49(hc) 1(4) NSA NSA 
Acetone 700 NSA 100 NSA NSA 
Carbon Disulfide NSA NSA NSA NSA NSA 
1,1-Dichloroethene 2 4.81(hc) 10 NSA NSA 
1,1-Dichloroethane 50(3) NSA 10(4) NSA NSA 
cis-1,2-Dichloroethene 70(3) NSA 1(4) NSA NSA 
trans-1,2-dichloroethene 100(3) 592(h) 50(4) NSA NSA 
Chloroform 6 5.67(hc) 1 NSA NSA 
1,2-Dichloroethane 2 0.291(hc) 1 NSA NSA 
2-Butanone 300 NSA 50 NSA NSA 
1,1,1-Trichloroethane 30 127(h) 50(4) NSA NSA 
Carbon Tetrachloride 2 0.363(hc) 1 NSA NSA 
Bromodichloromethane 1 0.266(hc) 1 NSA NSA 
1,2-Dichloropropane 1 NSA 43(2) NSA NSA 
cis-1,3-Dichloropropene NSA 0.193(hc)* 1(5) NSA NSA 
Trichloroethene 1 1.09(hc) 1 NSA NSA 
Dibromochloromethane 10 72.6(h) 1 NSA NSA 
1,1,2-Trichloroethane 3 13.5(h) 1(4) NSA NSA 
Benzene 1 0.150(hc) 1 NSA NSA 
trans-1,3-Dichloropropene NSA 0.193(hc)* 1(5) NSA NSA 
Bromoform 4 4.38(hc) 1 NSA NSA 
4-Methyl-2-pentanone 400 NSA 50 NSA NSA 
2-Hexanone NSA NSA NSA NSA NSA 
Tetrachloroethene 1 0.388(hc) 1 NSA NSA 
Toluene 1000 7440(h) 500 NSA NSA 
1,1,2,2-Tetrachloroethane 1(3) 1.72(hcc) 1(4) NSA NSA 
Chlorobenzene 50(3) 22.0(hc) 1(4) NSA NSA 
Ethyl Benzene 700 3030(h) 100 NSA NSA 
Styrene 100 NSA 97 NSA NSA 
Xylenes (total) 1000(3) NSA 10(4) NSA NSA 
 
See next page for notes. 
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TABLE 4-1 (continued) 
VOLATILE ORGANIC COMPOUNDS 

REGULATORY REQUIREMENTS FOR WATER AND SOIL 
 
NOTES: 
 

NSA - No Standard Available  
GWQS - Groundwater Quality Standard 
LEL – Lowest Effects Levels 
ER-L – Effects Range-Low 
(1) More stringent of NRDCSCC or IGWSCC (February 1994). 
(2) NSA for IGWSCC.  The reported criteria are NRDCSCC. 
(3) February 1997 Interim Specific Groundwater Criteria. 
(4) New IGWSCC are being developed by NJDEP and will likely be higher than the February 1994 criteria. 
(5) Criteria is for total (cis and trans). 
(6) Table 1, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on 

dry-weight. 
(7) Table 2, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on 

dry-weight. 
(h) Noncarcinogenic effect-based human health criteria as a 30-day average with no frequency of exceedance 

at or above the design flows specified in section N.J.A.C. 7:9B-1.5(c)2. 
(hc) Carcinogenic effect-based human health criteria as a 70-year average with no frequency of exceedance at 

or above the design flows specified in section N.J.A.C. 7:9B-1.5(c)2 and are based on a risk level of one-
in-one-million. 

(hcc)Toxic substances considered to be possible human carcinogens as a 70-year average with no frequency of 
exceedance at or above the design flows specified in section N.J.A.C. 7:9B-1.5(c)2 and are based on a risk 
of one-in-one hundred thousand. 
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TABLE 4-2 
SEMIVOLATILE ORGANIC COMPOUNDS 

REGULATORY REQUIREMENTS FOR WATER AND SOIL 
 

ANALYTE 
NJDEP 
GWQS 
(μg/L) 

NJDEP 
FW-2 

Standard 
(μg/L) 

NJDEP 
Soil 

Criteria(1

) 

(mg/Kg) 

Freshwater 
Sediment Screening 

Guidelines(6) 

LEL (mg/kg) 

Marine/Estuarine 
Screening 

Guidelines(7) 
ER-L (mg/kg) 

Phenol 4000 20900(h) 50 NSA NSA 
bis(2-Chloroethyl) ether 10 0.0311(hc) 3 NSA NSA 
2-Chlorophenol 40 122(h) 10 NSA NSA 
1,3-Dichlorobenzene 600 2620(h) 100 NSA NSA 
1,4-Dichlorobenzene 75 343(h) 100 NSA NSA 
1,2-Dichlorobenzene 600 2520(h) 50 NSA NSA 
2-Methylphenol NSA NSA 10,000(2) NSA NSA 
Bis(2-chloroisopropyl)ether 300 1250(h) 10 NSA NSA 
4-Methylphenol NSA NSA 10,000(2) NSA NSA 
N-Nitroso-di-n-propylamine 20 NSA 0.66 NSA NSA 
Hexachloroethane 10 2.73(h) 100 NSA NSA 
Nitrobenzene 10 16.0(h) 10 NSA NSA 
Isophorone 100 552(h) 50 NSA NSA 
2-Nitrophenol NSA NSA NSA NSA NSA 
2,4-Dimethylphenol 100 NSA 10 NSA NSA 
bis(2-Chloroethoxy) methane NSA NSA NSA NSA NSA 
2,4-Dichlorophenol 20 92.7(h) 10 NSA NSA 
1,2,4-Trichlorobenzene 9 30.6 100 NSA NSA 
Naphthalene 30(3) NSA 100(4) (8) 0.16 
4-Chloroaniline NSA NSA 4200(2) NSA NSA 
Hexachlorobutadiene 1 6.94(h) 21 NSA NSA 
4-Chloro-3-methylphenol NSA NSA 100 NSA NSA 
2-Methylnaphthalene NSA NSA NSA (8) 0.070 
Hexachlorocyclopentadiene 50 245(h) 100 NSA NSA 
2,4,6-Trichlorophenol 20 2.14(hc) 10 NSA NSA 
2,4,5-Trichlorophenol 700 2580(h) 50 NSA NSA 
2-Chloronaphthalene NSA NSA NSA NSA NSA 
2-Nitroaniline NSA NSA NSA NSA NSA 
Dimethylphthalate NSA 313000(h) 50 NSA NSA 
2,6-Dinitrotoluene 10(5) NSA 4(5) NSA NSA 
3-Nitroaniline NSA NSA NSA NSA NSA 
Acenaphthene 400 NSA 100 (8) 0.016 
Acenaphthylene  NSA  (8) 0.044 
2,4-Dinitrophenol 40 69.7(h) 10 NSA NSA 
4-Nitrophenol NSA NSA NSA NSA NSA 
Dibenzofuran NSA NSA NSA NSA NSA 
2,4-Dinitrotoluene 10(5) 0.11(hc) 4(5) NSA NSA 
Diethylphthalate 5000 21200(h) 50 NSA NSA 
4-Chlorophenyl-phenyl ether NSA NSA NSA NSA NSA 
Fluorene 300 1340(h) 100 0.190 0.019 
4-Nitroaniline NSA NSA NSA NSA NSA 



 

K:\Raritan01\CSAP Revision\Draft\Draft CSAP July 2005.doc   

TABLE 4-2 (continued) 
SEMIVOLATILE ORGANIC COMPOUNDS 

REGULATORY REQUIREMENTS FOR WATER AND SOIL 
 

ANALYTE 

NJDEP 
GWQS 
(μg/L) 

NJDEP 
FW-2 

Standard 
(μg/L) 

NJDEP 
Soil 

Criteria(1

) 

(mg/kg) 

Freshwater 
Sediment 
Screening 

Guidelines(6) 

LEL (mg/kg) 

Marine/Estuarine 
Sediment Screening 

Guidelines(7) 
ER-L (mg/kg) 

4,6-Dinitro-2-methylphenol NSA 13.4(h) NSA NSA NSA 
N-Nitrosodiphenylamine 20 4.95(hc) 100 NSA NSA 
4-Bromophenyl-phenylether NSA NSA NSA NSA NSA 
Hexachlorobenzene 10 0.000748(hc) 2 0.020 (9) 
Pentachlorophenol 1 0.282(hc)* 24 NSA NSA 
Phenanthrene NSA NSA NSA 0.560 0.140 
Anthracene 2000 9570(h) 100 0.22 0.085 
Carbazole NSA NSA NSA NSA NSA 
Di-n-butylphthalate 900 3530(h) 100 NSA NSA 
Fluoranthene 300 310(h) 100 0.750 0.600 
Pyrene 200 797(h) 100 0.490 0.665 
Butylbenzylphthalate 100 239(h) 100 NSA NSA 
3,3'-Dichlorobenzidine 60 0.0386(hc) 6 NSA NSA 
Benzo(a)anthracene NSA 0.0028(hc) 4 0.320 0.261 
Chrysene NSA 0.0028(hc) 40 0.340 0.384 
bis(2-Ethylhexyl)phthalate 30 1.76(hc) 100 NSA NSA 
Di-n-octylphthalate 100 NSA 100 NSA NSA 
Benzo(b)fluoranthene NSA 0.0028(hc) 4 NSA NSA 
Benzo(k)fluoranthene NSA 0.0028(hc) 4 0.240 (9) 
Benzo(a)pyrene NSA 0.0028(hc) 0.66 0.370 0.430 
Indeno(1,2,3-cd)pyrene NSA 0.0028(hc) 4 0.200 (9) 
Dibenz(a,h)anthracene NSA 0.0028 0.66 0.060 0.063 
Benzo(g,h,i)perylene NSA NSA NSA 0.170 (9) 

 
NSA - No Standard Available 
GWQS - Groundwater Quality Standard 
LEL – Lowest Effects Levels 
ER-L – Effects Range-Low 
(1) More stringent of NRDCSCC or IGWSCC (February 1994). 
(2) NSA for IGWSCC.  The reported criteria are NRDCSCC. 
(3) February 1997 Interim Specific Groundwater Criteria. 
(4)  New IGWSCC are being developed by NJDEP and will likely be higher than the February 1994 criteria. 
(5) Criteria is for total 2,4-Dinitrotoluene/2,6-Dinitrotoluene mixture. 
(6) Table 1, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on dry-weight. 
(7) Table 2, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on dry-weight. 
(8) See Marine/Estuarine Sediment Screening Guidelines. 
(9) See Freshwater Sediment Screening Guidelines. 
(h) Noncarcinogenic effect-based human health criteria as a 30-day average with no frequency of exceedance at or above the design flows 

specified in section N.J.A.C. 7:9B-1.5(c)2. 
(hc) Carcinogenic effect-based human health criteria as a 70-year average with no frequency of exceedance at or above the design flows 

specified in section N.J.A.C. 7:9B-1.5(c)2 and are based on a risk level of one-in-one-million. 
* The one-hour average is e(1.005(pH)-4.830); the 4-day average is e(1.005(pH)-5.290) 
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TABLE 4-3 
PESTICIDES/PCBs 

REGULATORY REQUIREMENTS FOR WATER AND SOIL 
 

ANALYTE 
NJDEP 
GWQS 
(μg/L) 

NJDEP 
FW-2 Standard 

(μg/L) 

NJDEP 
Soil 

Criteria(1) 

(mg/Kg) 

Freshwater 
Sediment 
Screening 

Guidelines(2) 

LEL (mg/kg) 

Marine/Estuarin
e Sediment 
Screening 

Guidelines(3) 
ER-L (mg/kg) 

alpha-BHC 0.02 0.00391(hc) NSA 0.006  
beta-BHC 0.2 0.137(hcc) NSA 0.005  
delta-BHC NSA  NSA NSA  
gamma-BHC (Lindane) 0.2 2.0(a); 0.080(c) 2.2 0.003  
Heptachlor 0.4 0.52(a); 0.0038(c); 0.000208(hc) 0.65 NSA  
Aldrin 0.04 3.0(a); 0.000135(hc) 0.17 0.002 (4) 
Heptachlor epoxide 0.2 0.52(a); 0.0038(c); 0.000103(hc) NSA 0.005 (4) 
Endosulfan I 0.4 0.22(a); 0.0056(c); 0.932(h) 50 NSA  
Dieldrin 0.03 2.5(a); 0.0019(c); 0.000135(hc) 0.18 0.002 (4) 
4,4'-DDE 0.1 0.000588(hc) 9 0.005 0.0022 
Endrin 2 0.18(a); 0.0023(c); 0.629(h) 50 0.003 (4) 
Endosulfan II 0.4 0.22(a); 0.0056(c); 0.932(h) 50 NSA  
4,4'-DDD 0.1 0.000832(hc) 12 0.008  
Endosulfan sulfate 0.4 0.93(h) NSA NSA  
4,4'-DDT 0.1 1.1(a); 0.0010(c); 0.000588(hc) 9 0.008 (op+pp) 0.0016 (total) 
Methoxychlor 40 0.03(c); 40(h) 50 NSA  
Endrin ketone NSA  NSA NSA  
Endrin aldehyde NSA 0.76(h) NSA NSA  
Alpha-Chlordane NSA 2.4(a); 0.0043(c); 0.000277(hc)* NSA 0.007* (4) 
Gamma-Chlordane NSA 2.4(a); 0.0043(c); 0.000277(hc)* NSA 0.007* (4) 
Toxaphene 3 0.73(a); 0.0002(c); 0.000730(hc) 0.2 NSA  
Aroclor-1016  0.014(c); 0.00017(hc)** 2 0.007 0.023 (total PCB) 
Aroclor-1221  0.014(c); 0.00017(hc)** 2 0.070 (total PCB) 0.023 (total PCB) 
Aroclor-1232  0.014(c); 0.00017(hc)** 2 0.070 (total PCB) 0.023 (total PCB) 
Aroclor-1242  0.014(c); 0.00017(hc)** 2 0.070 (total PCB) 0.023 (total PCB) 
Aroclor-1248  0.014(c); 0.00017(hc)** 2 0.030 0.023 (total PCB) 
Aroclor-1254  0.014(c); 0.00017(hc)** 2 0.060 0.023 (total PCB) 
Aroclor-1260  0.014(c); 0.00017(hc)** 2 0.005 0.023 (total PCB) 

NOTES: 
NSA - No Standard Available LEL – Lowest Effects Levels 
NR – Not Required ER-L – Effects Range-Low 
GWQS - Groundwater Quality Standard 
(1) More stringent of NRDCSCC or IGWSCC (February 1994).  
(2) Table 1, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on dry-weight. 
(3) Table 2, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on dry-weight. 
(4) See Freshwater Sediment Screening Guidelines. 
(h) Noncarcinogenic effect-based human health criteria as a 30-day average with no frequency of exceedance at or above the design flows 

specified in section N.J.A.C. 7:9B-1.5(c)2. 
(hc) Carcinogenic effect-based human health criteria as a 70-year average with no frequency of exceedance at or above the design flows 

specified in section N.J.A.C. 7:9B-1.5(c)2 and are based on a risk level of one-in-one-million. 
(hcc) Toxic substances considered to be possible human carcinogens as a 70-year average with no frequency of exceedance at or above the design 

flows specified in section N.J.A.C. 7:9B-1.5(c)2 and are based on a risk of one-in-one hundred thousand. 
(a) Aquatic life protection criteria as a one-hour average. 
(c) Chronic aquatic life protection criteria as a four-day average. 
* For Chlordane 
** For PCBs 
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TABLE 4-4 
METAL ANALYTES 

REGULATORY REQUIREMENTS FOR WATER AND SOIL 
 

ANALYTE NJDEP 
GWQS 
(μg/L) 

NJDEP 
FW-2 Standard 

(μg/L) 

NJDEP Soil 
Criteria(4) 

(mg/Kg) 

Freshwater Sediment 
Screening Guidelines(5) 

LEL (mg/kg) 

Marine/Estuarine 
Sediment Screening 

Guidelines(6) 
ER-L (mg/kg) 

Aluminum 200 NSA NSA NSA NSA 
Antimony (1) 20 12.2(h) 340 NSA NSA 
Arsenic (1) 8 0.0170(hc) 20 6 8.2 
Barium 2000 2000(h) 47000 NSA NSA 
Beryllium (1) 20 NSA 1 NSA NSA 
Cadmium(1) 4 10(h) 100 0.6 1.2 
Calcium NSA NSA NSA NSA NSA 
Chromium 100 160(h) 500 26 81 
Cobalt NSA NSA NSA NSA NSA 
Copper 1000 NSA 600 16 34 
Iron 300 NSA NSA NSA NSA 
Lead (1) 10 38(a); 5(h) 600 31 47 
Magnesium NSA NSA NSA NSA NSA 
Manganese 50 100(h) NSA NSA NSA 
Mercury (2) 2 0.144(h) 270 0.2 0.15 
Nickel 100 516(h) 2400 16 21 
Potassium NSA NSA NSA NSA NSA 
Selenium (1) 50 10(h) 3100 NSA NSA 
Silver NSA 164(h) 4100 (7) 1.0 
Sodium 50000 NSA NSA NSA NSA 
Thallium (1) 10 1.70(h) 2 NSA NSA 
Vanadium NSA NSA 7100 NSA NSA 
Zinc 5000 NSA 1500 120 150 
Cyanide (3) 200 22(a); 5.2(c); 768(h) 21000 NSA NSA 

 
NOTES: 
 
NSA - No Standard Available 
GWQS - Groundwater Quality Standard 
LEL – Lowest Effects Levels 
ER-L – Effects Range-Low  
(1) Trace ICP or Graphite Furnace Atomic Absorption technique may be used. 
(2) Cold Vapor Atomic Absorption technique. 
(3) Colorimetric spectrophotometric technique. 
(4) No NJDEP IGWSCC exists for metals; therefore, the reported criteria are NRDCSCC. 
(5) Table 1, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on dry-weight. 
(6) Table 2, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on dry-weight. 
(7) See Marine/Estuarine Sediment Screening Guidelines. 
(h) Noncarcinogenic effect-based human health criteria as a 30-day average with no frequency of exceedance at or above the design flows 

specified in section N.J.A.C. 7:9B-1.5(c)2. 
(hc) Carcinogenic effect-based human health criteria as a 70-year average with no frequency of exceedance at or above the design flows 

specified in section N.J.A.C. 7:9B-1.5(c)2 and are based on a risk level of one-in-one-million. 
(a) Aquatic life protection criteria as a one-hour average. 
(c) Chronic aquatic life protection criteria as a four-day average. 
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TABLE 4-5 
EXPLOSIVES COMPOUNDS 

REGULATORY REQUIREMENTS FOR WATER AND SOIL 
 

ANALYTE NJDEP 
GWQS 
(μg/L) 

NJDEP 
FW-2 Standard 

(μg/L) 

NJDEP Soil 
Criteria(1) 

(mg/Kg) 

Freshwater Sediment 
Screening Guidelines(4) 

LEL (mg/kg) 

Marine/Estuarine 
Sediment Screening 

Guidelines(5) 
ER-L (mg/kg) 

HMX NSA NSA NSA NSA NSA 
RDX NSA NSA NSA NSA NSA 
1,3,5-TNB NSA NSA NSA NSA NSA 
1,3-DNB NSA 2620(h) NSA NSA NSA 
Tetryl NSA NSA NSA NSA NSA 
NB 10 16.0(h) 10 NSA NSA 
2,4,6-TNT 0.4 NSA 10(2) NSA NSA 
2,6-DNT(3)  10(3) NSA 4(3) NSA NSA 
2,4-DNT(3) 10(3) 0.11(h) 4(3) NSA NSA 
2-Amino-4,6-DNT(2) 0.4(2) NSA 10(2) NSA NSA 
4-Amino-2,6-DNT(2) 0.4(2) NSA 10(2) NSA NSA 
NG NSA NSA NSA NSA NSA 
PETN NSA NSA NSA NSA NSA 

 
NOTES: 
 
LEL – Lowest Effects Levels 
ER-L – Effects Range-Low 
(1) More stringent of NRDCSCC or IGWSCC (February 1994). 
(2) 2,4,6-TNT and Amino-DNT soil criteria are NJDEP site-specific interim criteria.  Draft GWQS for Amino-DNTs 

is being evaluted by NJDEP and may change. 
(3) 2,4-DNT and 2,6-DNT co-elute; criteria is for 2,4-DNT/2,6-DNT mixture. 
(4) Table 1, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on dry-weight. 
(5) Table 2, “Guidance For Sediment Quality Evaluations”, NJDEP November 1998.  Guidelines are based on dry-weight. 
(h) Noncarcinogenic effect-based human health criteria as a 30-day average with no frequency of exceedance at or above the design flows 

specified in section N.J.A.C. 7:9B-1.5(c)2. 



VOCs
Acetone 1,500 2
2-Butanone 14,000 2
Carbon disulfide 0.92 2 2 4,d
Chlorobenzene 64 2 105 3
Chloroform 28 2 815 3
Chloromethane 5,500 3 2,700 3
1,1-Dichloroethane 47 2 3,200 3
1,2-Dichloroethane 910 2 1130 3
1,1-Dichloroethene 25 2 22,400 3
1,2-Dichloroethene (total) 590 2 22,400 3
cis-1,2-Dichloroethene 1,160 3 22,400 3
Toluene 9.8 2 37 3
Trichloroethylene 47 2 220 3
Xylenes (Total) 13 2 135 3

Semivolatiles
Benzo(a)anthracene 0.027 2 8.13 4,d,m
Benzo(a)pyrene 0.014 2 0.021 3
Benzo(b)fluoranthene 30 3
Benzo(k)fluoranthene 30 3
Butylbenzylphthalate 19 2,b 29.4 3
Chrysene 30 3
Diethyl phthalate 210 2 75.9 3
Di-N-butyl phthalate 35 2 3.4 4,d,m
Fluoranthene 398 3 16 4,d,m
Indeno(1,2,3-c,d)pyrene 30 3
Phenanthrene 6.3 4,c,d 4.6 4,d,m
Phenol 256 3 580 3
Pyrene 30 3

Dioxin (pg/mL)
2,3,7,8-Tetrachlorodibenzo-p-dioxin 2 7 2 7

Metals
Aluminum 87 1,e
Antimony 30 2,f 500 4,d
Arsenic 190 1,g 36 1,g
Barium 4 2 1,000 3
Beryllium 0.66 2 1,500 4
Cadmium 1 1,g,h 9.3 1,g
Calcium
Chromium 11 1,g,I 50.4 3
Cobalt 23 2
Copper 11 1,g,h 2.4 1,g
Iron 1,000
Lead 2.5 1,g,h 8.1 1,g
Magnesium
Manganese 120 2 10 4,a,d,k,l
Nickel 160 1,g,h 8.2 1,g
Potassium
Selenium 5 1,e 71 1,g
Silver 3.4 1,g,h,j 1.9 1,g,j
Sodium
Thallium 12 2 213 3
Vanadium 20 2 10,000 4,a
Zinc 100 1,g,h 81 1,g

TABLE 4-6A                                                                                        
RISK ASSESSMENT BENCHMARKS FOR TISSUES                                                    

SURFACE WATER BENCHMARKS

MARINEFRESHWATER
Coumpounds Detected in Surface Water at 

the Former Raritan Arsenal

Screening Benchmarks

(µg/L) (µg/L)
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TABLE 4-6A                                                                                        
RISK ASSESSMENT BENCHMARKS FOR TISSUES                                                    

SURFACE WATER BENCHMARKS

MARINEFRESHWATER
Coumpounds Detected in Surface Water at 

the Former Raritan Arsenal

Screening Benchmarks

(µg/L) (µg/L)

Explosives
1,3,5-Trinitrobenzene 110 5, 6 110 5, 6
1,3-Dinitrobenzene 20 6 20 6
2,4-Dinitrotoluene 230 5 230 5
2,4,6-Trinitrotoluene 90 6 90 6
2,6-Dinitrotoluene 42 5 42 5
2-Amino-4,6-dinitrotoluene 20 5, 6 20 5, 6
HMX
Nitrobenzene 480 5 480 5
RDX (Cyclonite) 190 5 190 5

Footnotes

(µg/kg) = micorgrams per liter

1

2

3

4

5 USEPA Tier II Secondary Chronic Values

6

7

a
b
c
d
e

f
g
h
I
j
k

Talmage, et.al.,1999. Nitroaromatic Munition Compounds: Environmental Effects and Screening Values. Rev. Environ. Contam. Toxicol. 161:1-156.

USEPA.  April 1999.  National Recommended Water Quality Criteria - Correction. EPA 822-Z-99-0001. Chronic Continuous Concentration (CCC) 
Values.
Suter, G.W. & C.L. Tsao,  1996.  Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 
Revision. - Secondary Chronic Values only
CH2MHILL.  2000.  Technical Memorandum  Alternate Screening Values - Ecological Risk Assessment IR Sites 5, 7, 8, 9, 10, 11, 12, 13, 16 and SWMU-
3:  Naval Amphibious Base (NAB) Little Creek Virginia Beach, Virginia.  CTO - 0098.

This value is a draft FAV and FCV value (EPA 1988b)

U.S. Environmental Protection Agency (USEPA) Region III. 1995. Revised Region III BTAG screening levels .  Memorandum from R.S. Davis to Users. 9 
August.  Flora and Fauna values unless noted

Fauna only
Values calculated for OSWER (1996)
Acute Value
Chronic Value
Criterion expressed as total recoverable metal in the water column. It is possible to convert to dissolved metals by using conversion factor or 0.922.

EPA, 1993, Interim Report on Data and Methods for Assessment of 2,3,7,8-tetrachlorodibenzo-p-dioxin Risks to Aquatic Life and Associated 
Wildlife(EPA/600R-93/005)

Freshwater criteria for metals are expressed in terms of the dissolved metal in the water column. 
Freshwater aquatic life criteria for these metals are expressed as a function hardness (mg/L as CaCO3), in the water column.  The value listed here 
Value for Chromium VI used as surrogate benchmark.
CMC Value
Marine aquatic life value is dependent on hardness. (Will use site specific hardness data).
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Earthworms 

(µg/kg)

Compounds Detected in Soil in the Former 
Raritan Arsenal Plants PRGs4

Screening Benchmarks

TABLE 4-6B                                                                                                                   
RISK ASSESSMENT BENCHMARKS FOR TISSUES                                                                               

SOIL BENCHMARKS

(µg/kg) (µg/kg)

VOCs
Acetone
Benzene 105 2, a 105 2, a
2-Butanone
Carbon disulfide
Carbon tetrachloride 1,000,000 1 300 3
Chlorobenzene 40,000 1
Chloroform 1000 2, a 1000 2, a
Chloromethane
1,2-Dichloroethene (total) 300 3 300 3
cis-1,2-Dichloroethene 300 3 300 3
trans-1,2-Dichloroethene 300 3 300 3
cis-1,3-Dichloropropene 300 3, b 300 3, b
Ethyl benzene 5005 2, a 5005 2, a
2-Hexanone
Methylene chloride 1001 2, a 1001 2, a
4-Methyl-2-pentanone 10000 2, a 10000 2, a 
Styrene 10010 2, a 300,000 1
Tetrachloroethylene 401 2, a 401 2, a
Toluene 13005 2, a 200,000 1
1,1,1-Trichloroethane 300 3, c 300 3, c
Trichloroethylene 6000 2, a 6000 2, a
Vinyl chloride 300 3 300 3
Xylenes (Total) 2505 2, a 2505 2, a

Semivolatiles
Acenaphthene 100 3 20,000 1
Acenaphthylene 4100 2, a, d 4100 2, a, d
Anthracene 4100 2, a, d 4100 2, a, d
Benzo(a)anthracene 4100 2, a, d 4100 2, a, d
Benzo(a)pyrene 4100 2, a, d 4100 2, a, d
Benzo(b)fluoranthene 4100 2, a, d 4100 2, a, d
Benzo(ghi)perylene 4100 2, a, d 4100 2, a, d
Benzo(k)fluoranthene 4100 2, a, d 4100 2, a, d
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole 4100 2, a, d 4100 2, a, d
Chrysene 4100 2, a, d 4100 2, a, d
Dibenzo(a,h)anthracene 4100 2, a, d 4100 2, a, d
Dibenzofuran
1,2-Dichlorobenzene 100 3 100 3
1,4-Dichlorobenzene 20,000 1 100 3
3,3’-Dichlorobenzidine
Diethyl phthalate 100,000 1
2,4-Dimethylphenol 100 3 100 3
Dimethyl phthalate 200,000 1
Di-N-butyl phthalate 200,000 1
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-N-octyl phthalate
Fluoranthene 4100 2, a, d 4100 2, a, d
Fluorene 30,000 1 100 3
Hexachlorobenzene
Hexachlorobutadiene
Indeno(1,2,3-c,d)pyrene 4100 2, a, d 4100 2, a, d
2-Methylnaphthalene
2-Methylphenol 100 3 100 3
4-Methylphenol 100 3 100 3
Naphthalene 4100 2, d 4100 2, a, d
N-nitrosodiphenylamine 20,000 1
Pentachlorophenol 6,000 1 3,000
Phenanthrene 4100 2, a, d 4100 2, a, d
Phenol 30,000 1 70,000 1
Pyrene 4100 2, a, d 4100 2, a, d

Pesticides
Aldrin 100 3 100 3
Alpha-BHC 100000 3, e
Beta-BHC 10000 3, e
Gamma-BHC 100 3 100 3
Alpha-Chlordane 100 3, f 100 3, f
Gamma-Chlordane 100 3, f 100 3, f
4,4’-DDD 100 3 100 3
4,4’-DDE 100 3 100 3
4,4’-DDT 100 3 100 3
Dieldrin 100 3 100 3
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin 100 3 100 3
Endrin aldehyde 100 3, g 100 3, g
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Earthworms 

(µg/kg)

Compounds Detected in Soil in the Former 
Raritan Arsenal Plants PRGs4

Screening Benchmarks

TABLE 4-6B                                                                                                                   
RISK ASSESSMENT BENCHMARKS FOR TISSUES                                                                               

SOIL BENCHMARKS

(µg/kg) (µg/kg)

Heptachlor 100 3, h 100 3, h
Heptachlor epoxide 100 3 100 3
Methoxychlor 100 3 100 3

Inorganics
Cyanide, Free 5 3 27500 2

PCBs
Aroclor 1248 40,000 1, j 371 4
Aroclor 1260 40,000 1, j 371 4

Metals
Aluminum 600000 1 50,000 1
Antimony 5,000 1
Arsenic 60,000 1 10,000 1
Barium 3000000 1 500,000 1
Beryllium 10,000 1
Cadmium 20,000 1 4,000 1
Calcium
Chromium 400 1 1,000 1
Cobalt 200000 3 20,000 1
Copper 50,000 1 100,000 1
Iron 200000 1 3260000 3
Lead 500,000 1 50,000 1
Magnesium 4400000 3 4400000 3
Manganese 330000 3 500,000 1
Mercury 100 1 300 1 0.51 4
Nickel 200,000 1 30,000 1
Potassium
Selenium 70,000 1 1,000 1
Silver 50,000 1 2,000 1
Sodium
Thallium 1,000 1
Vanadium 20,000 1 2,000 1
Zinc 100,000 1 50,000 1

Explosives
1,3,5-Trinitrobenzene 367.15 5 367.15 5 367.15 5
1,3-Dinitrobenzene 654.7 5 654.7 5 654.7 5
2,4-Dinitrotoluene 1280 5 1280 5 1280 5
2,4,6-Trinitrotoluene 140,000 6 30,000 6
2,6-Dinitrotoluene 32.83 5 32.83 5 32.83 5
2-Amino-4,6-dinitrotoluene 80,000 6
HMX
Nitrobenzene 1310 5 1310 5 1310 5
RDX (Cyclonite)

Footnotes

ug/kg - micrograms per kilogram

1  Lowest value from :

2

3

4

5

6

a Fauna/flora endpoint not specified
b Value for Dichloropropene used as surrogate benchmark.
c Value for trichlorethane used as surrogate benchmark
d Total PAHs used as surrogate benchmark. 
e Value for hexachlorocyclohexane (synonym =
f Value for chlordane used as surrogate benchmark
g Values for heptachlor epoxide used as surrogate benchmark
h Value for endrin used as surrogate benchmark
j Value for Total PCBs used a surrogate benchmark.

Preliminary Remediation Goals (PRGs) used only to screen the bio-accumulative compounds indicated.
U.S. Environmental Protection Agency (USEPA) Region V, RCRA - Ecological Screening Tables, 
http://www.epa.gov/Region5/rcraca/edql.htm.
Talmage, et.al.,1999. Nitroaromatic Munition Compounds: Environmental Effects and Screening Values. 
Rev. Environ. Contam. Toxicol. 161:1-156.

     Efroymson et al. 1997d.  Preliminary Remediation Goals for Ecological Endpoints.
Ministry of Housing, Spatial Planning and Environment (MHSPE).  1994.  Intervention values.  
Directorate-General for Environmental Protection, Department of Soil Protection, The Hague, 
Netherlands. 9 May DBO/07494013
U.S. Environmental Protection Agency (USEPA) Region III. 1995. Revised Region III BTAG screening 
levels .  Memorandum from R.S. Davis to Users. 9 August.

     Efroymson et al. 1997a.  Toxicological Benchmarks for Screening Contaminants of Potential 
Concern for Effects on Terrestrial Plants: 1997 Revision.
     Efroymson et al. 1997b.  Toxicological Benchmarks for Contaminants of Potential Concern for 
Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision.
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VOCs
Acetone 8.7 4
2-Butanone 270 4
Carbon disulfide 0.85 4
Chloromethane
1,2-Dichloroethene (total) 400 4
Ethyl benzene 10 3,g
2-Hexanone 22 4
Methylene chloride 370 4
4-Methyl-2-pentanone 33 4
Tetrachloroethylene 57 3,g
Toluene 50 4
Trichloroethylene 41 2
Xylenes (Total) 40 3,g

Semivolatiles
Acenaphthene 16 3 16 5
Acenaphthylene 44 3 44 5
Anthracene 220 1,b 85.3 5
Benzo(a)anthracene 320 1,b 261 5
Benzo(a)pyrene 370 1,b 430 5
Benzo(b)fluoranthene 3,200 3
Benzo(ghi)perylene 170 1,b
Benzo(k)fluoranthene 240 1,b
Bis(2-ethylhexyl)phthalate 1,300 3 182 6
Butylbenzylphthalate 63 3
Carbazole
Chrysene 340 1,b 384 5
Dibenzo(a,h)anthracene 60 1,b 63.4 5
Dibenzofuran 540 3
2,4-Dimethylphenol
Dimethyl phthalate 71 3
Di-N-octyl phthalate 6,200 3
Fluoranthene 750 1,b 600 5
Fluorene 190 1,b 19 5
Indeno(1,2,3-c,d)pyrene 200 1,b
2-Methylnaphthalene 70 3 70 5
2-Methylphenol 63 3
4-Methylphenol 670 3
Naphthalene 160 3 160 5
Pentachlorophenol 360 3
Phenanthrene 560 1,b 240 5
Phenol 420 3
Pyrene 490 1,b 665 5

Pesticides
Aldrin 2 1,b
4,4’-DDD 8 1,b
4,4’-DDE 5 1,b 2.2 5
4,4’-DDT 7 1,b,e 1.58 5,e
Dieldrin 2 1,b
Endosulfan I 5.5 4
Endosulfan II 5.5 4
Heptachlor epoxide 5 1,b,d

TABLE 4-6C                                                                                           
RISK ASSESSMENT BENCHMARKS FOR TISSUES                                                       

SEDIMENT BENCHMARKS

(µg/kg) (µg/kg)

Compounds Detected in Sediment in the 
Former Raritan Arsenal FRESHWATER MARINE

Screening Benchmarks
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TABLE 4-6C                                                                                           
RISK ASSESSMENT BENCHMARKS FOR TISSUES                                                       

SEDIMENT BENCHMARKS

(µg/kg) (µg/kg)

Compounds Detected in Sediment in the 
Former Raritan Arsenal FRESHWATER MARINE

Screening Benchmarks

Inorganics
Cyanide, Free 100 1

PCBs
Aroclor 1260 5 1,b,d 22.7 5,f

Metals
Aluminum 25,500,000 2
Antimony 150,000 3
Arsenic 6,000 1,b 8,200 5
Barium 500,000 2
Beryllium
Cadmium 600 1,b 1,200 5
Calcium
Chromium 26,000 1,b 81,000 5
Cobalt 50,000 1,b
Copper 16,000 1,b 34,000 5
Iron 20,000,000 1,b,c
Lead 31,000 1,b 46,700 5
Magnesium
Manganese 460,000 1,b
Mercury 200 1,b 150 5
Nickel 16,000 1,b 20,900 5
Potassium
Selenium 1,000 2
Silver 500 1,b 1,000 5
Sodium
Thallium
Vanadium 57,000 2
Zinc 120,000 1,b 150,000 5

Explosives
1,3,5-Trinitrobenzene 0.121 8 0.121 8
1,3-Dinitrobenzene 0.924 8 0.924 8
2,4-Dinitrotoluene 75.1 8 75.1 8
2,4,6-Trinitrotoluene 92 7 92 7
2,6-Dinitrotoluene 20.6 8 20.6 8
2-Amino-4,6-dinitrotoluene 
HMX 4.7 7 4.7 7
Nitrobenzene 488 7 488 7
RDX (Cyclonite) 13 7 13 7

Footnotes

(µg/kg) = micrograms per kilogram

1

2
3

4

5

6

7

8

a

b

c

d

e
f

g

Jones, D.S., G.W. Suter, & R.N Hill. 1997 Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Sediment-
Associated Biota: 1997 Revision.  Oak Ridge National Laboratory. ES/ER/TM-95/R4, Oak Ridge National Laboratory, Oak Ridge, TN.

Talmage, et.al.,1999. Nitroaromatic Munition Compounds: Environmental Effects and Screening Values. Rev. Environ. Contam. 
Toxicol. 161:1-156.

Fauna only

Ontario Ministry of Environment and Energy (OMEE). 1993. Guidelines for the protection and management of sediment quality in Ontario.  
ISBN 0-7729-9248-7. 27 pp.

U.S. Environmental Protection Agency (USEPA) Region V, RCRA - Ecological Screening Tables, http://www.epa.gov/Region5/rcraca/edql.htm.

Lowest Effect Levels (LELs) are based on the 5th percentile of the Screening Level Concentration (SLC) except where noted otherwise.

BTAG Values Based on AETs (aquatic effect thresholds)

Value of Total PCBs used as surrogate benchmark.

Buchman, M.F. 1999.  NOAA screening quick reference tables .  NOAA HAZMAT Report 99-1, Seattle, WA. 12 pp.

Value based on % effect.  OMOE lists 2% iron as LEL.  

10% Screening Level Concentration (SLC)

Value for total DDT used as a surrogate benchmark.

MacDonald, D.D. 1994. Approach to the Assessment of Sediment Quality in Florida Coastal Waters , Florida Department of Environmental 
Protection, Tallahassee, Florida. (TEL values)

U.S. Environmental Protection Agency (USEPA) Region III. 1995. Revised Region III BTAG screening levels .  Memorandum from R.S. Davis to 
Users. 9 August.  Flora and Fauna values unless noted

Long et al.  1995.  Incidence of Adverse Biological Effects Within Ranges of chemical Concentrations in Marine and Estuarine Sediments . (ER-L 
values)

Table 4-6A B and C_Tissue Benchmarks.xls 3/14/2007
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TABLE 4-7 
VOLATILE ORGANIC COMPOUNDS 
REGULATORY GUIDANCE FOR AIR 

 

Agency for Toxic Substances and 
Disease Registry (ASTDR) 

Inhalation 
(January 2003)3 

Table 2C 
USEPA Generic 
Screening Levels 

Target Indoor Air 
Conc. 

(November 2002)4 

Table 2C 
USEPA Generic 

Screening 
Levels Target 

Shallow Soil Gas 
(November 2002)5 

USEPA 
REGION III 
Risk-Based 

Conc. (RBC) 
Ambient Air 

(Updated 
10/8/04)1 

OSHA 
PEL2 

Acute Int. Chr. TR = 1E-06, THQ = 1 TR = 1E-06, THQ = 1 

Chemical 

(ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3) 

Acetone (2-propanone) 3300 2400000 62000 30900 30900 350 N 3500 N 
Benzene 0.23 3190 160 13 ND 0.31 C 3.1 C 
Bromodichloromethane 0.1 NA ND ND ND 14 C 140 C 
Bromoethene 0.057 NA ND ND ND NA --- NA --- 
Bromoform 1.6 5168.71 ND ND ND 220 C 2200 C 
Bromomethane (Methyl bromide) 5.1 77800 194.5 194.5 19.45 5.0 N 50.0 N 
1,3-Butadiene 0.063 2210 ND ND ND 0.0087 N 0.087 N 
2-Butanone (Methyl ethyl ketone) 5100 590000 ND ND ND 1000 N 10000 N 
Carbon disulfide 730 62200 ND ND 934 700 N 7000 N 
Carbon tetrachloride 0.12 62908 1258.16 314.54 ND 16 C 160 C 
Chlorobenzene 62 345245 ND ND ND 60 N 600 N 
Chloroethane 2.2 NA 39582.82 ND ND 10000 N 100000 N 
Chloroform 0.077 240000 488 244 97.6 0.11 C 1.1 C 
Chloromethane (Methyl chloride) 95 207000 1030 413 103 2.4 C 24 C 
3-Chloropropene (allyl chloride) NA NA ND ND ND NA --- NA --- 
2-Chlorotoluene (o-Chlorotoluene) NA NA ND ND ND NA --- NA --- 

Cyclohexane NA 1050000 ND ND ND NA --- NA --- 
 



 

K:\Raritan01\CSAP Revision\Draft\Draft CSAP July 2005.doc   

TABLE 4-7 (continued) 
VOLATILE ORGANIC COMPOUNDS 
REGULATORY GUIDANCE FOR AIR 

 

Chemical 

USEPA 
REGION III 
Risk-Based 

Conc. (RBC) 
Ambient Air 

(Updated 
10/8/04)1 

OSHA 
PEL2 

Agency for Toxic Substances and 
Disease Registry (ASTDR) 

Inhalation 
(January 2003)3 

Table 2C 
USEPA Generic 
Screening Levels 

Target Indoor Air 
Conc. 

(November 2002)4 

Table 2C 
USEPA Generic 

Screening 
Levels Target 

Shallow Soil Gas 
(November 2002)5 

Dibromochloromethane 0.075 NA ND ND ND NA --- NA --- 
1,2-Dibromoethane 0.0031 NA ND ND ND 0.2 N 2 N 
1,2-Dichlorobenzene 150 300000 ND ND ND 200 N 2000 N 
1,3-Dichlorobenzene 11 NA ND ND ND 110 N 1100 N 
1,4-Dichlorobenzene 0.28 450000 4800 1200 601 800 N 8000 N 
Dichlorodifluoromethane 180 4200000 ND ND ND 200 N 2000 N 
1,1-Dichloroethane 510 400000 ND ND ND 500 N 5000 N 
1,2-Dichloroethane 0.069 NA ND ND 2428.466 9.4 C 94 C 
1,1-Dichloroethene 220 400000 ND 79.3 ND 200 N 2000 N 
1,2-Dichloroethene (cis) 37 790000 ND ND ND NA --- NA --- 
1,2-Dichloroethene (trans) 73 790000 793 793 ND NA --- NA --- 
1,2-Dichloropropane 0.092 NA 231.06 32.35 ND 4 N 40 N 
1,3-Dichloropropene (cis) NA NA ND ND ND NA --- NA --- 
1,3-Dichloropropene (trans) NA NA ND ND ND NA --- NA --- 
1,2-Dichlorotetrafluoroethane (Freon 114) NA 7000000 ND ND ND NA --- NA --- 
Ethylbenzene 1100 435000 ND 4340 ND 2.2 C 22 C 
4-Ethyltoluene (p-Ethyltoluene) NA NA ND ND ND NA --- NA --- 
n-Heptane NA 2000000 ND ND ND NA --- NA --- 
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TABLE 4-7 (continued) 
VOLATILE ORGANIC COMPOUNDS 
REGULATORY GUIDANCE FOR AIR 

 

Chemical 

USEPA 
REGION III 
Risk-Based 

Conc. (RBC) 
Ambient Air 

(Updated 
10/8/04)1 

OSHA 
PEL2 

Agency for Toxic Substances and 
Disease Registry (ASTDR) 

Inhalation 
(January 2003)3 

Table 2C 
USEPA Generic 
Screening Levels 

Target Indoor Air 
Conc. 

(November 2002)4 

Table 2C 
USEPA Generic 

Screening 
Levels Target 

Shallow Soil Gas 
(November 2002)5 

Hexachlorobutadiene 0.08 NA ND ND ND NA --- NA --- 
n-Hexane 210 1800000 ND ND 2110 200 N 2000 N 
Methylene Chloride 3.8 86750 2080 1040 1040 5.2 C 52 C 
4-Methyl-2-pentanone (MIBK) 3100 410000 ND ND ND 80 N 800 N 
MTBE (Methyl tert-butyl ether) 1.6 NA 7210 2520 2520 3000 N 30000 N 
Styrene 1000 426000 ND ND 256 1000 N 10000 N 
Tertiary butyl alcohol (TBA) NA 300000 ND ND ND NA --- NA --- 
1,1,2,2-Tetrachloroethane 0.24 34325 ND 2746.01 ND 33 C 330 C 
Tetrachloroethene (PCE) 0.31 678000 1360 ND 271 0.81 C 8.1 C 
Toluene 420 754000 3770 ND 301 400 N 4000 N 
1,2,4-Trichlorobenzene 3.7 40000 ND ND ND 200 N 2000 N 
1,1,1-Trichloroethane 2300 NA ND ND ND 2200 N 22000 N 
1,1,2-Trichloroethane 0.11 54564 ND ND ND 15 C 150 C 
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon TF) 31000 7600000 ND ND ND 30000 N 300000 N 
Trichloroethene (TCE) 0.016 5370 10700 537 ND 0.02 C 0.22 C 
Trichlorofluoromethane (Freon 11) 730 NA ND ND ND 700 N 7000 N 
1,2,4-Trimethylbenzene 6.2 NA ND ND ND 6.0 N 60 N 
1,3,5-Trimethylbenzene 6.2 NA 4340 3040 434 6.0 N 60 N 
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TABLE 4-7 (continued) 
VOLATILE ORGANIC COMPOUNDS 
REGULATORY GUIDANCE FOR AIR 

 

Chemical 

USEPA 
REGION III 
Risk-Based 

Conc. (RBC) 
Ambient Air 

(Updated 
10/8/04)1 

OSHA 
PEL2 

Agency for Toxic Substances and 
Disease Registry (ASTDR) 

Inhalation 
(January 2003)3 

Table 2C 
USEPA Generic 
Screening Levels 

Target Indoor Air 
Conc. 

(November 2002)4 

Table 2C 
USEPA Generic 

Screening 
Levels Target 

Shallow Soil Gas 
(November 2002)5 

2,2,4-Trimethylpentane NA NA 4340 3040 434 NA --- NA --- 
Vinyl Chloride 0.072 2560 1280 76.7 ND 0.28 C 2.8 C 
Xylene (m&p) 110 435000 4340 3040 434 7000 N 70000 N 

Xylene (o) 110 435000 4340 3040 434 7000 N 70000 N 
 
NOTES: 
 
1 USEPA Region III Risk-Based Concentrations (RBC) for Ambient Air updated on 10/8/04. (Values calculated based on a risk factor of 1:1x106) 
2 National Institute of Health Pocket Guide to Chemical Hazards on February 2004. 
3 Agency for Toxic Substances and Disease Registry (ATSDR), Minimal Risk Levels (MRLs), Inhalation, January 2003.  (The guidance values were 

converted by Weston from ppm to ug/m3 to 3 significant digits for the ease of review) (Confirmed ND with Dr. Chou from the CDC.) 
4 USEPA Generic Screening Levels for Target Indoor Air Concentrations are as provided in the "Draft Guidance for Evaluating the Vapor Intrusion to Indoor 

Pathway from Ground Water and Soils" document issued by USEPA dated November 2002.  (Values calculated based on a risk factor of 1:1x106) 
5 USEPA Generic Screening Levels for Target Shallow Soil Gas Concentrations are as provided in the "Draft Guidance for Evaluating  the Vapor Intrusion to 

Indoor Pathway from Ground Water and Soils" document issued by USEPA dated November 2002. (Values calculated based on a risk factor of 1:1x106) 
 
TR: Target Risk 
THQ: Target Hazard Quotient 
ug/m3: micrograms per cubic meter 
C: Carcinogenic 
NA:  Not Applicable 
N: Non carcinogenic 
ND:  Not Determined 
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TABLE 4-8 
RARITAN ARSENAL PROJECT 

CONTAMINANTS OF CONCERN IN SOIL/SEDIMENT 
AND GROUNDWATER/SURFACE WATER 

 
VOCs of Concern SVOCs of Concern (Mainly in Soil/Sediment) 
Vinyl Chloride Nitrobenzene (NB) 
1,1-Dichloroethene 2,6-Dinitrotoluene 
1,1-Dichloroethane Acenaphthene 
cis-1,2-Dichloroethene 2,4-Dinitrotoluene 
trans-1,2-Dichloroethene Anthracene 
Chloroform Fluoranthene 
1,2-Dichloroethane Pyrene 
2-Butanone Benzo(a)anthracene 
1,1,1-Trichloroethane Chrysene 
Trichloroethene bis(2-Ethylhexyl)phthalate 
1,1,2-Trichloroethane Benzo(b)flouranthene 
Benzene Benzo(k)flouroanthene 
Tetrachloroethene Benzo(a)pyrene 
Toluene Indeno(1,2,3-cd)pyrene 
1,1,2,2-Tetrachloroethane Dibenz(a,h)anthracene 
Chlorobenzene Benzo(g,h,i)perylene 
Ethyl Benzene  
Xylenes (total) Pesticides/PCBs of Concern 
 Heptachlor 
Inorganics/Metals of Concern 4,4’DDE 
Arsenic  4,4’DDD 
Beryllium 4,4’DDT 
Cadmium Toxaphene 
Lead Aroclor-1016 
Explosives of Concern Aroclor-1221 
NB Aroclor-1232 
2,4,6-TNT Aroclor-1242 
2,6-DNT Aroclor-1248 
2,4-DNT Aroclor-1254 
Amino-DNTs Aroclor-1260 
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TABLE 4-9 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE OBJECTIVES 

ORGANIC COMPOUNDS 
 

  Percent Recovery Limits(2) Percent RPD Limits(2) 

Fraction Matrix  Spike Compound(1) 
Water Soil/ 

Sediment/Tissue Water Soil/ 
Sediment/Tissue 

VOA 
VOA 
VOA 
VOA 
VOA 

1,1-Dichloroethene 
Trichloroethene 
Chlorobenzene 
Toluene 
Benzene 

70-130 
70-130 
70-130 
70-130 
70-130 

70-130 
70-130 
70-130 
70-130 
70-130 

30 
30 
30 
30 
30 

50 
50 
50 
50 
50 

BN 
BN 
BN 
BN 
BN 
BN 

1,2,4-Trichlorobenzene 
Acenaphthene 
2,4-Dinitrotoluene 
Pyrene 
N-nitroso-di-N-propylamine 
1,4-Dichlorobenzene 

45-135 
45-135 
45-135 
45-135 
45-135 
45-135 

51-120 
46-135 
38-137 
24-144 
20-150 
25-122 

50 
50 
50 
50 
50 
50 

60 
60 
60 
60 
60 
60 

ACID 
ACID 
ACID 
ACID 
ACID 

Pentachlorophenol 
Phenol 
2-Chlorophenol 
4-Chloro-3-methylphenol 
4-Nitrophenol 

45-135 
45-135 
45-135 
45-135 
45-135 

45-135 
45-135 
45-135 
45-135 
45-135 

50 
50 
50 
50 
50 

60 
60 
60 
60 
60 

PEST 
PEST 
PEST 
PEST 
PEST 
PEST 

Lindane 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4-DDT 

40-140 
40-140 
40-140 
40-140 
40-140 
40-140 

40-140 
40-140 
40-140 
40-140 
40-140 
40-140 

50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 

PCB Aroclor 1016 
Aroclor 1260 

40-140 
40-140 

40-140 
40-140 

50 
50 

50 
50 
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TABLE 4-9 (CONTINUED) 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE OBJECTIVESORGANIC 

COMPOUNDS 
 

  Percent Recovery Limits(2) Percent RPD Limits(2) 

Fraction Matrix  Spike Compound(1) 
Water Soil/ 

Sediment/Tissue Water Soil/ 
Sediment/Sedimen

t 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

EXPLOSIVE
S 

1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene* 
2,6-Dinitrotoluene* 
2-amino-4,6-Dinitrotoluene 
4-amino-2,6-Dinitrotoluene 
HMX 
Nitrobenzene 
RDX 
Tetryl 

50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
45-140 

50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
50-140 
45-140 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

 
HPLC 

Thiodiglycol 
Nitroglycerine 
PETN 

50-140 
50-140 
50-140 

50-140 
50-140 
50-140 

50 
50 
50 

50 
50 
50 

 
NOTE: 
 
RPD – Relative Percent Difference 
(1) Compound to be spiked may be project-specific.  These are commonly spiked compounds. 
(2)  The control limits may be established by individual laboratories and may be different from limits provided in 

this table. 
*  2,4-DNT and 2,6-DNT co-elute; control limits are for 2,4-DNT/2,6-DNT mixture. 
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TABLE 4-10 
QC OBJECTIVES FOR ACCURACY IN LCS 

ORGANIC COMPOUNDS 
 

Fraction Spiked Compounds(1) Water Limits 
(% Recovery)(2) 

Solid Limits 
(% Recovery)(2) 

 
 
 
 
 
 
 
 

VOA 

Vinyl Chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Trichloroethene 
Benzene 
Tetrachloroethene 
chlorobenzene 
Ethylbenzene 
Xylenes (total) 
Cis-1,2-dichloroethene 
Trans-1,2-dichloroetheen 
2-butanone 
1,1,2-trichloroethane 
Toluene 
1,1,2,2-Tetrachloroethane 

 80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 

75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 

 
 
 
 
 
 
 

BNA 

Nitrobenzene 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Bis(2-Ethylhexyl)phthalate 
Benzo(b)flouranthene 
Benzo(k)flouranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,I)perylene 

 60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 

60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 
60-120 

 
PEST 

Heptachlor 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

50-130 
50-130 
50-130 
50-130 

50-130 
50-130 
50-130 
50-130 

PCB Aroclor 1016 
Aroclor 1260 

50-130 
50-130 

50-130 
50-130 
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TABLE 4-10 (continued) 
QC OBJECTIVES FOR ACCURACY IN LCS 

ORGANIC COMPOUNDS 
 

Fraction Spiked Compounds(1) Water Limits 
(% Recovery)(2) 

Solid Limits 
(% Recovery)(2) 

 
 

EXPLOSIVES 
 

2,4,6-Trinitrotoluene 
4-Amino-2,6-dinitrotoluene 
Nitrobenzene 
2-Amino-4,6-dinitrotoluene 
2,4-/2,6-Dinitrotoluene 

60-120 
60-120 
60-120 
60-120 
60-120 

60-120 
60-120 
60-120 
60-120 
60-120 

HPLC 
Thiodiglycol 
Nitroglycerine 
PETN 

60-120 
60-120 
60-120 

60-120 
60-120 
60-120 

 
Sporadic marginal failures (SMF): The number of sporadic marginal failure allowances 
depends upon the number of target analytes reported from the analysis.  Acceptable criteria 
are based on the number of failures (f) and the number of samples (n) per the table below: 

 
n f 

10-15 1 
16-45 2 
46-85 3 

86-130 4 
 

n = total number of target analytes being simultaneously analyzed 
f = maximum number of analytes expected to fall outside of the 3-sigma control limits with 99% confidence if 
the probability of a random failure is less than or equal to 1% 

 
 
Notes: 
(1) Compound to be spiked may be project-specific.  These are commonly spiked compounds. 
(2) The control limits may be established by individual laboratories and may be different from limits provided in 

this table. 
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TABLE 4-11 
QC OBJECTIVES FOR ACCURACY 

FOR ORGANIC SURROGATE ANALYSES 
 

  Percent Recovery(2) 

Fraction Surrogate Compound(1) Low/Medium 
Water 

Low/Medium 
Soil/Sediment/Tissue 

VOA 
VOA 
VOA 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

70-130 
70-130 
70-130 

70-130 
70-130 
70-130 

BNA 
BNA 
BNA 
BNA 
BNA 
BNA 

Nitrobenzene-d5 
2-Fluorobiphenyl 
p-Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

45-130 
45-130 
45-130 
35-140 
35-140 
35-140 

45-130 
45-130 
45-130 
35-140 
35-140 
35-140 

PEST/PCB 
PEST/PCB 

 
EXPLOSIVES 

Tetrachloro-m-xylene 
Decachlorobiphenyl 
 
4-Nitroaniline 

40-140 
40-140 

 
40-140 

40-140 
40-140 

 
40-140 

 
(1) Compound to be spiked may be project-specific.  These are commonly spiked compounds. 
(2) The control limits may be established by individual laboratories and may be different from limits provided in 

this table. 
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TABLE 4-12 

INORGANIC ACCURACY AND PRECISION GOALS 
 

SAMPLE TYPE %RPD RECOVERY (PERCENT)

Sample Duplicate Water: 20 
Solid: 25 Not Applicable 

Laboratory Control Sample Not Applicable 80 – 120* 

MS/MSD 20 75 -125 

 
Sporadic marginal failures (SMF): 60% - 140%.  The number of sporadic marginal failure 
allowances depends upon the number of target analytes reported from the analysis.  If 
between 7 to 15 metals are reported from the ICP analysis, one (1) SMF is allowed to the 
expanded criteria presented.  If greater than 15 metals are reported from the ICP analysis, 
two (2) SMFs are allowed. 
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TABLE 4-13 
GC/MS CALIBRATION CHECK COMPOUNDS AND SYSTEM 

PERFORMANCE CHECK COMPOUNDS 
 

VOLATILES SEMI-VOLATILES 

Chloromethane* Phenol** 

Vinyl chloride** 1,4-Dichlorobenzene** 

1,1-Dichloroethene** N-Nitroso-di-n-propylamine* 

1,1-Dichloroethane* 2-Nitrophenol** 

Chloroform** 2,4-Dichlorophenol** 

1,2-Dichloropropane** Hexachlorbutadiene* 

Bromoform* 4-Chloro-3-methylphenol** 

1,1,2,2-Tetrachloroethane* Hexachlorocyclopentadiene* 

Toluene** 2,4,6-Trichlorophenol** 

Chlorobenzene* Acenaphthlene** 

Ethylbenzene** 2,4-Dinitrophenol* 

 4-Nitrophenol 

 Diphenylamine** 

 Pentachlorophenol** 

 Fluoranthene** 

 Di-n-octylphthalate** 

 Benzo(a)pyrene** 
 
NOTES: 
 
* = System performance check compound 
** = Calibration check compound 
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APPENDIX A 
 

SURFACE GEOPHYSICS SOP 
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APPENDIX B 
 

NJDEP MONITORING WELL CONSTRUCTION DIAGRAMS
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APPENDIX C 
 

EXAMPLE FIELD DATA LOGGING FORMS 



Job Name Boring No.
Job No. Page ____ of ____
Date Drilled Boring Method/ Sample Method Geoprobe / Macrocore    4-ft     5-ft

Drilling Co. Completion Depth
Drill Foreman Location

D
ep

th
 (F

ee
t)

R
ec

ov
er

y 
  (

%
 

or
 in

ch
es

)
PI

D
   

   
   

  
ev

er
y 

6"

Sa
m

pl
e 

N
o.

Comments

_
__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

Depth to Groundwater: Backfill Type: Cuttings   Cuttings/Bentonite    Bentonite

Monitoring Well Installed?          YES             NO Asphalt  /  Concrete

Monitoring Well ID:

Location surveyed?   Yes No GPS Surveyor Other

GEOPROBE Soil Boring Log

Visual Description

Logged By



clay Descriptor Blow Counts
silt loose < 11

sand medium dense 11-30
fine dense 31-50
medium very dense > 50
coarse

gravel
fine  
coarse

cobbles Descriptor
boulders very soft

soft thumbtip indent- easy
medium thumbtip indent- hard
stiff thumbnail indent- easy
hard thumbnail indent- hard

"and"
"some"
"little"
"trace"

= uniform grain size
= mix of grain sizes

= coarse grains at bottom of unit
= fine grains at bottom of unit

 

Soil Logging Visual Descriptors  

Sorting (Native materials/native sands only)

Well-sorted
Poorly sorted

dark brown

dark grey

brown

tan
red-brown

6-15

smearing
odor

FORMAT: Moisture  - Color  - Soil Type  (gradation) - Compactness/Consistency  -  Observations   

Upward-coarsening
Upward-finingblack

> 25

3-12" light brown

other

light grey
olive grey

white
orange
yellow
green

staining
sheen

20-35

16-25
red

Blow Counts

EXAMPLE: Saturated brown medium SAND, little coarse gravel, trace silt, dense, odor.   

Compactness (coarse-grained, non-plastic)

Consistency (fine-grained, some plasticity)
Color

saturated

Descriptor
dry

wet

> 0.19"

35-50
%

Gradation

Soil Type Moisture

product (residual or free)

< 3
3-5

> 12"

Observations

10-20
0-10

moist



Job Name Boring No.
Job No. Page ____ of ____
Date Drilled:

Drilling Co.: Sample Method  Spoon diameter      2"     3"     other _____
Driller: Completion Depth  Boring diameter (fill in) __________

D
ep

th
 (F

ee
t)

R
ec

ov
er

y

PI
D

   
   

   
ev

er
y 

6"

Sa
m

pl
e 

N
o.

Comments

_
__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

__
_

Depth to Groundwater:

Monitoring Well Installed?          YES             NO

Monitoring Well ID:

Location surveyed?   Yes No GPS Surveyor Other

B
lo

w
 C

ou
nt

s 
fo

r e
ac

h 
6"

SPLIT SPOON Soil Boring Log

Boring Method Mud rotary       Air rotary       ODEX        Hollow-stem auger

Backfill Type: Cuttings   Cuttings/Bentonite    Bentonite

Asphalt  /  Concrete

Logged By

Visual Description



clay Descriptor Blow Counts
silt loose < 11

sand medium dense 11-30
fine dense 31-50
medium very dense > 50
coarse

gravel
fine  
coarse

cobbles Descriptor
boulders very soft

soft thumbtip indent- easy
medium thumbtip indent- hard
stiff thumbnail indent- easy
hard thumbnail indent- hard

"and"
"some"
"little"
"trace"

= uniform grain size
= mix of grain sizes

= coarse grains at bottom of unit

= fine grains at bottom of unit

 

sheen
staining

Upward-
coarsening

odor
product (residual or free)

other

smearing

Poorly sorted
green

Observations black pward-fining

yellow

Sorting (Native materials/native sands only)
0-10 white

orange Well-sorted

dark grey
light grey

10-20 olive grey

35-50
20-35

> 0.19"
Consistency (fine-grained, some plasticity)

Soil Logging Visual Descriptors  

Soil Type Compactness (coarse-grained, non-plastic)Moisture

FORMAT: Moisture  - Color  - Soil Type  (gradation) - Compactness/Consistency  -  Observations   

EXAMPLE: Saturated brown medium SAND, little coarse gravel, trace silt, dense, odor.   

6-15

%

red
Gradation red-brown 16-25

tan > 25

Blow Counts
< 3
3-5

3-12" light brown
> 12" brown

dark brown

Color

Descriptor
dry

moist
wet

saturated







WELL GAUGING FORM

Client:  Weston Project:   
Site Location:  Weston's Project No.: 
Field Team Leader: Project Manager:  Paul Bovitz   

Page 1 of __

GW AOC Monitoring Well 
ID:

Stick-up or 
Flushmount

Inside Casisng 
Diameter:

PID DTP DTW TDW

(ppm) (ft bTOC) (ft bTOC) (ft bTOC) Comments

NOTES:
   ppm - parts per million DTP - Depth to Product TDW - Total Depth Well

   ft bTOC - feet below Top of Casing DTW - Depth to Water

Signatures:

Field Team Leader: ____________________ Date: _____________________ Weston Solutions
Reviewer: ___________________________ Date: _____________________ 205 Campus Drive
Reviewer Title: _______________________ Date: _____________________ Edison, NJ 08837

Well Gauging Form



GROUND WATER SAMPLING LOG (Low-Flow)

Client:  USACE      Weston Project:   
Site Location:  Former Raritan Arsenal - Edison, NJ Weston's Project No.:  
Field Team Leader:  Project Manager:  

Page __ of __

Monitoring Well:

Depth to Water (feet): Date:
Total Well Depth (feet): Samplers:
Casing Diameter (inches):
Water Column (feet): Weather Conditions:
Water Column Volume (gallons):

Purging Information Purge Method Misc. Info:
(circle method)

Start Time: Centrifugal pump Pump Intake (ft bgs):
End Time: Submersible Pump Screened Interval (ft):
Purge Rate (gpm / lpm): Bailer Well Permit ID:
Total Volume Removed (gallons): Other: Stick-up/Flushmount:

Time
Volume (gallons/liters)
Depth to Water (DTW)
Rate
pH
Temperature (deg. C)
Conductivity (mS/cm)
DO (mg/L)
Turbidity (NTU)
ORP 
Odor/Film
Other:______________

Sampling Information

Sample ID: _________________ Stabilization Order/Range
Sample Time:_______________ Sampling Method/Equipment:_________________

Three successive readings within:
Analyte Group Bottle Type Number Preservation Method #
VOCs 40 mL 3 HCL 624 DTW = < 0.3 feet

Rate = <500 ml/min
pH  = +/- 0.1
Temp. = +/- 3%
SC = +/- 3%
DO = +/- 10%
Turb = +/- 10%, for values >1 NTU
ORP = +/- 10 mV

Metals Filtered?   Y    N QA/QC Samples?   Y  N        If yes, Type: ______________
Sample Rate (ml/minute):_____________ Sample ID: _______________      Sample Time: __________

Comments/Observations:

Signatures:

Field Team Leader: ____________________ Date: _____________________ Weston Solutions
Reviewer: ___________________________ Date: _____________________ 205 Campus Drive
Reviewer Title: _______________________ Date: _____________________ Edison, NJ 08837

GW Sampling Form
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APPENDIX D 
 

METHODOLOGY FOR THE FIELD EXTRACTION/PRESERVATION OF SOIL 
SAMPLES WITH METHANOL FOR VOLATILE ORGANIC COMPOUNDS 
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APPENDIX E 
 

MONITORING WELL ABANDONMENT 
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APPENDIX F 
 

SLUG TEST SOP 
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APPENDIX G 
 

INDOOR AIR SAMPLING TEST SOP AND FIELD SHEET 
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APPENDIX H 
 

SUBSLAB SOIL GAS SAMPLING SOP 
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APPENDIX I 
 

FIDDLER CRAB PROCESSING GUIDANCE 



NJDEP/BEERA/ETRA January 2002 
 
Fiddler Crab Monitoring for the Determination of Contaminant Uptake: 
Draft Guidelines for Field Collection and Chemical Analyses  
 
Fiddler Crabs (Uca spp.) are members of brackish- water and salt marsh invertebrate 
communities, where they are responsible for converting detrital-based energy for use by higher 
trophic level animals.  They feed mainly upon bacteria, algae, and decomposing plant matter 
gleaned from mud and sediments, and are consumed by blue crabs, rails, egrets, herons, 
raccoons, and other wildlife.  Because they are abundant, relatively immobile natural burrowers, 
in constant contact with marsh sediments, fiddler crab tissue is appropriate for the evaluation of 
contaminant uptake.  The three species common to New Jersey are U. pugilator, U. pugnax, and 
U. minax.  Their preferred habitats are tidal flats and banks in the intermediate marsh zone, 
between low and high tide lines.  U. pugilator is restricted to sandy substrates; U. pugnax and U. 
minax are found in muddier areas associated with edges of cordgrass stands. 
 
A. Field Collection 
 
1. Number/mass of fiddler crab tissue required 
 
The sampler should approach the sample location on foot with as little disturbance as possible. 
(Note:  fiddler crabs will run into burrows, but will reappear at entrance soon; collection must 
rely on patience.  BEERA has had success with gently tapping one foot near burrow, and when 
crabs emerge, inserting a sand spike on an angle such that crabs cannot re-enter borrow.) For 
each replicate, approximately 15-20 crabs, with hard carapace, shall be hand-collected with dip 
net or other appropriate sampling device. The number of crabs needed may vary, but must be 
sufficient to ensure a minimum of a 40-gram tissue sample mass for each segregated composite 
sample, with the number of  replicates considered, as described in A. 2 and 3 below.  However, 
on a case-specific basis, the sample collector and laboratory must coordinate on the sample mass 
required, so that analytical detection limits required to support the data quality objectives of the 
monitoring study can be achieved. 
 
2. Sample compositing 
 
Crabs shall be composited according to age and sex (i.e., juvenile males, juvenile females, adult 
males, adult females) in order to avoid confounding the data with lipid concentrations and 
exposure durations that would be variable by sample group.  For example, gravid females 
included with only some of the sample composites and at different proportions could 
dramatically increase contaminant residues in tissue. Mature males, on the other hand, have an 
oversize claw, and the muscle tissue generally has lower contaminant concentrations than the 
more lipid-rich digestive and reproductive organs.  The inclusion of more males in a composite 
sample may cause contaminant concentrations to be lowered by differences in sex rather than site 
conditions.  Since mature males have an oversized claw, if weight is used to determine the age, 
males may be placed different age class than similarly aged females. Thus, tissue analyses on 
organisms not segregated by sex and age can introduce undesirable variability and misleading 
results.  If adequate sample mass within these groups cannot be collected, the collection effort 



 2

should be extended until adequate mass is collected.  If adequate mass cannot be collected after 
the extended effort, the data collection should be dropped for that group at that station. 
 
The standard method for aging fiddler crabs is measuring the width of carapace.  For reference, 
the carapace of adult male U. pugilator is 17 mm in length and 26 mm in width; the adult female 
is 14 mm in length and 19 mm in width.  For U. pugnax, the carapace measurement of the adult 
male is 15 mm in length and 23 mm in width; the adult female is 13 mm in length and 18 mm in 
width 1. (Note: information on carapace measurement for U. minax not available at time of draft 
guideline preparation.) 
 
The sex of fiddler crabs should be easily discernable from examination of the chelipeds.  
Females have two tiny chelipeds that resemble pincers; males have one cheliped that is at least 
four times larger than the other (can be 50% as massive as the other male crab body parts 
combined). 
 
3. Sample replicates 
 
Between 3- 5 replicate samples per location, for each age/size and sex class, should be 
independently analyzed to provide for a statistically sound monitoring program; each sampling 
location is treated as a distinct population, and can be compared to a reference location to 
determine tissue burden differences. 
 
4. Species identification 
 
It must be confirmed through taxonomic classification that only one species of fiddler crab is 
being encountered in the monitoring area; if more than one species is present, it would further 
complicate the issue of size difference.  (Note:  the red-jointed fiddler crab, U. minax, sometimes 
co-occurs with the smaller mud fiddler crab, U. pugnax; adults of U. pugnax could be confused 
with juvenile U. minax where their ranges overlap.)  References must be proved for the keys 
used for species identification. 
 
5. Sample timing and locations 
 
Fiddler crab should be collected in the late summer/ fall of the year. 
 
Fiddler crabs and corresponding sediment sample should be co-located in a depositional area and 
collected at the same time/same tidal cycle.  If the sediment sample has been obtained first, the 
fiddler crabs should be captured as close to the corresponding sediment sample location as 
possible; distance between the two sample locations must be recorded. 
 
6. Sample collection data sheets 
 
Fiddler crab field collection data sheets must contain records of individual weights and carapace 
width. A visual inspection of physical appearance, health, behavior, and reproductive success 
must be conducted at each sample location and recorded on field collection data sheets.    For 
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example, check for individual representatives of life stages (i.e., juvenile, adult), males jousting 
and posing, preening feeding, etc.  Reproductive success can be assumed by large numbers of 
very small crabs, females carrying egg masses, etc.  Inspect for missing cheliped, signs of 
chemical burns, stains, tumors, aberrations in appendages, etc, and record all observations. 
 
7. Sample shipment 
 
Prior to shipment to laboratory, rinse specimens with distilled water to remove adhering 
sediment, place in aluminum foil, enclose in ziploc bag and freeze.  Samples must arrive at 
laboratory in a timely manner to ensure that analytical sample holding times can be met. 
 
B. Laboratory analysis 
 
1. Tissue preparation and analysis 
 
Crabs must be allowed to depurate for 24 hours prior to analysis. 
 
The laboratory shall submit internal SOP for tissue sample preparation ( homogenization, 
extraction), chemical analyses, and lipid analyses to NJDEP for review and approval prior to 
commencement of field work. 

Tissue analyses for contaminants (whole body) shall be based on USEPA SW846, 3rd Ed., Final 
Update III, or equivalent.  (NOTE:  see Reference section for other suggested references for 
tissue evaluation.) 

 
Percent lipids shall be determined by AOAC, Procedure 948.15 (AOAC, 1990), or equivalent 
method. 
 
2. Laboratory quality control 
 
One matrix spike (MS) and one matrix spike duplicate sample (MSD) shall be incorporated per 
sample batch. 
 
C. Data Reporting 
 
Tissue concentrations shall be reported for each age/size and sex class as lipid normalized, in 
accordance with the following calculation: 
 
Lipid Normalized concentration  = Tissue concentration/(% lipid/100). 
 
Tissue data shall be reported on a dry weight basis, to enable comparison with dry weight 
sediment concentrations. 
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D. Suggested references for further information 
 
NOAA, 1993.  Sampling and Analytical Methods of the National Status and Trends program, 
National Benthic Surveillance and Mussel Watch Projects, 1984-1992.  Volume IV.  
Comprehensive Descriptions of Trace Organic Analytical Methods.  NOAA Technical 
Memorandum NOS ORCA 71. 
 
“USEPA, 1995.  Guidance for Assessing Chemical Contaminant Data for Use in Fish 
Advisories, Volume 1, Fish Sampling and analysis, 2nd edition. 
 
E. References 
 
1. Zhong, He (undated).  Common Florida Fiddler Crabs (Uca spp.)  EntGuide, Public Health 

Entomology Research & Education Center, Florida A & M University.   
 Available at  http://www.pherec.org/entguides
 
 
Note: NJDEP instructed Weston (via telephone call to Paul Bovitz on 20 July 2005) to 

change procedure to require analysis of whole-body samples instead of carapace-
removed samples. 

http://www.pherec.org/entguides
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APPENDIX J 
 

IMMUNOASSAY FIELD SCREENING METHOD FOR TNT, PCBS, AND PAHS 
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APPENDIX K 
 

X-RAY FLUORESCENCE SOP 
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APPENDIX L 
 

PROJECT-SPECIFIC TECHNICAL PROFILE 



Contracted Laboratories 
Technical Profile Notes  

for the  
USACE Raritan Arsenal Project 

 
 
1. Matrix QC samples will be selected by field samplers and indicated on the COC(s). 
 
2. Samples received at temperatures > 10 oC will require notification to the Weston Project 

Manager [Scott Vozza at (732) 417-5814)]. 
 
3. Standard turnaround requirements are 28 calendar days.  Electronic Data Deliverable (EDD) 

must be provided in a format that meets the specifications outlined in this technical profile.  
The EDDs will be submitted along with the hard copy deliverables. 

 
4. If soil samples are wet, Weston field Personnel will notify Weston Project Manager and mark 

notes on the COC.  Weston Project Manager will in turn notify Laboratory Project Manager 
verbally by phone. The lab will expedite the % solids determination to increase (if necessary) 
sample weights for metals digestion only in order to increase likelihood of meeting project 
action limits. The percent moisture results will be available within 3 business days and will 
be reviewed by the Laboratory Project Manager and then provided to Weston Project 
Manager. 

 
5. Tables 2-1 through 2-6 provide applicable regulatory levels.  Contracted laboratories’ 

reporting limits must be one-half of these regulatory levels.  Compounds of special concern 
are presented in Table 2-7.  Tables 2-8 through 2-15 summarized applicable analytical 
methods, holding times, and acceptable QC limits. 

 
6. All metals analyses with the exception of Hg will be analyzed by conventional or trace ICP 

as long as project limits are met. If the project limits cannot be met for the analyses of As, 
Pb, Se, Tl, Cd, and Sb, contracted laboratory must inform WESTON so that a laboratory 
certified by NJDEP and USACE can be contracted to analyze these analytes by graphite 
furnace AA. 

 
7. New Jersey reduced data deliverables apply. 
 
8. Soil and sediment samples will be collected in EnCore samplers for VOA analysis.  Soxhlet 

extraction will be used to prepare soil samples collected for pesticides/PCBs, while 
sonication extraction (with 10 grams of soil) will be used to prepare soil samples for SVOCs 
and PAHs. 

 
9. All samples will be sent to the laboratory through an overnight courier or will be picked up 

by a courier provided by the contracted laboratory, if arranged in advance. 
 



10. For Pesticides/PCBs analysis, GPC cleanup is optional for soil samples.  Florisil cleanup is 
optional for water samples.  Sulfur cleanup is required only when sulfur is detected in the 
sample.  Sulfuric acid cleanup is mandatory for PCB analysis. 

 
11. For SVOC, pesticides, and PCBs, undiluted sample extracts will be analyzed initially.  If the 

chromatographic peaks indicate potential high concentrations of analytes (target or non-
target) are present, the sample extracts will be subjected to GPC cleanup to remove potential 
interferences.  Dilutions may be still required after the GPC cleanup.  If the dilution is 
necessary, it will be done so that the analyte concentrations are within the upper half of the 
calibration range.   

 
12. Volatile water samples will be analyzed initially without dilution, in order to meet the 

project-specified reporting limits.  Based on the initial analysis, samples will be diluted, if 
necessary, so that the analyte concentrations are within the upper half of the calibration range 
which satisfy the method criteria.  If the screening data indicated the presence of high levels 
of analytes, the contracted laboratory may use dilution as initial analysis and report the 
results from such analysis.  When analyzing groundwater samples that have historically 
exhibited high levels of VOCs, the laboratory must attempt to provide the lowest level of 
detection for TCE degradation compounds. 

 
13. Blank spike, MS, and MSD will be spiked with all analytes of interest, with the exception of 

toxaphene, Aroclors 1221, 1232, 1242, 1248, and 1254. 
  
14. Explosive analyses require the use of surrogate compound; triple injections are not required 

for calibration.  Spiking of all target analytes is required.  Reverse Salting Out Extraction 
(RSOE) will be used to prepare water samples requested for the explosive analysis.  Re-
extraction/Re-analysis, without additional cost to WESTON, will be performed if the blank 
spike analysis does not meet the recovery QC limits. 

 
15. Since DDT, DDD, and DDE are all contaminants of concern, a DDT degradation check shall 

be performed at the beginning of each analytical sequence.  The DDT degradation shall not 
exceed 20%.   
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APPENDIX M 
 

LABORATORY DATA TRANSFER STANDARD 
 

ENVIRODATA VERSION 1.6 
 
 

 



 

 

 
Data Management   •   GIS   •   Graphics   •   Internet 

 
Laboratory Data Transfer Standard 

 ® Version 1.6 

Copyright © 1998-2003 Geotech Computer Systems, Inc. 

This document is provided by Geotech Computer Systems, Inc. to our customers 
and prospective customers for their use in working with the laboratories that 

supply them with data. These customers may give it to their laboratories for the 
purpose of designing data output routines. Any other use is strictly prohibited. 

Purpose 
The purpose of this document is to provide a description of three related standard formats 
for laboratories and other data providers to use when creating electronic data deliverables 
(EDDs) for submitting data to be included in  . These formats are intended to 
be flexible enough to accommodate the majority of the analytical and other technical 
evaluation and monitoring data for projects. At times there may be data that will not fit 
into this standard. In that case, the organization supplying that data should contact their 
project manager to discuss how data transfer can be accommodated. The outline for this 
dialogue is contained in a section below entitled Non-Conforming Data. 

A primary design goal of these standard formats is that files in one of these formats can 
be created relatively easily using software tools available to those creating the files. If a 
data provider anticipates additional costs for providing data in one of the formats 
presented here, they must provide estimates of these additional costs to their project 
manager prior to finalization of contract terms, so that this information can be used in the 
vendor selection process. 

Database Background Information 
Data of concern for this standard includes Sites (facilities or projects), Stations 
(observation points), Samples (individual observation events), and Analyses (specific 
individual values from an event). The data being transmitted in one of the formats of this 
standard will be placed in two tables in  . These tables are Samples and 
Analyses. Some of the entries in these tables must have values that match those in other 
tables, called lookup tables, coded values, or valid value lists. Information on how to 
match these values is included below, and typical coded entries are listed in Appendix A. 
Note that for the lookup data, in some cases it is the value that is reported and in others 
the code, based on common industry practice.  

6535 S. Dayton St., Suite 2100 
Englewood, CO 80111 USA 

Phone: (303)740-1999 
FAX: (303)740-1990 

www.geotech.com 



 
Data Transfer Standard -  

Version 1.6 Page 2 February, 2003 
 

This document contains the description of the latest and most comprehensive DTS 
version, Version 1.6. Data for this version can be delivered in one of three file formats, 
tab-delimited ASCII, Excel spreadsheet, and Access relational, as described below. Older 
DTS versions 1.4 and 1.2a, and the very basic Simplified Import, are still supported, and 
contain progressively smaller subsets of the data in 1.6. Clients and data providers should 
agree on the version and format that best fits data availability and project needs. Geotech 
can provide descriptions of the less-comprehensive formats, however, it is usually best to 
use the most comprehensive format when possible to be prepared for unanticipated future 
needs. 

Laboratories wanting to ensure that the values delivered in the EDD match those in their 
client’s database should obtain the Laboratory Data Checker software from Geotech 
Computer Systems and compare EDDs against client data prior to issuing the data. For 
laboratories familiar with previous versions of the DTS, the changes made between 
Versions 1.4 and 1.6 are summarized in Appendix B. 

Data Content 
This section covers the content of the data being transmitted. The following section 
covers the format of that data. In this document the content is organized by the target 
table in the database and by the order of the fields in the file. In the text file and 
spreadsheet formats all of the content is in one structure. In the database format the 
content is separated into three tables. In the following descriptions, fields are described as 
“Optional” or “Required”. These denote program requirements, usually resulting from 
relations with lookup tables. Clients should instruct the laboratories if any of the program 
“Optional” fields are required for a given project. For fields that are required, but the data 
is not known to the laboratory, a default value such as “Unknown” or “z” (a code often 
used for “Unknown”) should be used. Which one to use depends on whether the field 
contains a value or code, as described for each field. 

General comments on data content 
This standard supports import of duplicate sample and reanalyzed analytical data into the 
database. Indicate the preferred sample and analysis by entering a 0 in the corresponding 
DuplicateSample and Superseded fields respectively. If more than one duplicate sample 
is being reported, increment the DuplicateSample field, i.e. 0, 1, 2, etc. and enter the 
appropriate QCSampleCode (See Appendix A). If more than one analysis is being 
reported, increment the Superseded field, i.e. 0, 1, 2, etc. and enter the appropriate code 
in the ValueCode field to designate reanalyzed, dilution, reextracted, etc. Important: 
These are two different things. The DuplicateSample field is used when more than one 
physical sample is taken in the field from the same station on the same date. The 
Superseded field is used when more than one result is reported for the same parameter for 
the same physical sample. 

For laboratory control spike and matrix spike samples, include two records. In one 
record, include the measured spike concentration in the Value field, the measured units in 
the ReportingUnits field, and the spike concentration in the SpikeAmount field. In a 
second record, report the recovery percent in the Value field and “%” in the 
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ReportingUnits field. Moisture content should be reported as a separate analytical record, 
with the units in %. They should be entered on a “by weight” basis, based on total 
weight. 

All dates should include four-character years. 

Sites and Stations 

SiteName - The name of the site (project, facility, etc.) from which the samples were 
taken. This field must match a site in the   database. Required. 

StationName - The name of the well, boring, etc. from which the sample was taken. The 
entry must match a station name in the client’s   database for the site name 
provided. Required. 

Samples 

A Sample is a unique sampling event for a station. Each station can be sampled at various 
depths (such as with a soil boring), at various dates (such as with a monitoring well), or, 
less commonly, both.  

SampleDate_D - The date on which the sample was taken. Required. 

SampleTypeCode - This is a code for the type of sample. Entries are compared to the 
SampleTypes look-up table in the database. If this information is unavailable to the lab, 
“z” should be reported.  Required. 

SampleMatrix - The material that the sample is primarily composed of. Provide the full 
sample matrix name, such as “Water”. Required. 

SampleTop and SampleBottom - Soil sample depths or elevations, as instructed by the 
client. The fields should contain only numeric values. If these fields are not applicable 
(i.e. water samples) or are unknown to the laboratory, then they should be populated with 
zeros, for compatibility with ODBC databases. Required. 

DepthUnits - Units for sample top and sample bottom. This is a coded field that is linked 
to the ReportingUnits lookup table. If this information is unavailable to the lab, 
“Unknown” should be reported. These units can be entered into the import file by a Data 
Administrator. Required. 

DuplicateSample - This field was discussed above. It should be a zero unless this is a 
duplicate sample. All analyses must have an entry for this field, with multiple QC 
samples entered as values incremented from one. Required. 

Extracted - Is this an extracted sample? Optional. 

FieldSampleID - The client-assigned field ID number for each sample. If this information 
is not available, enter “Unknown” or “None”.  Required. 

LabSampleID - The sample identification number used internally by the laboratory. If 
this information is not available, enter “Unknown” or “None”.  Required. 

AltSampleID - Another sample identification number if needed. Optional. 
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CoolerID - Number to identify cooler in which primary samples and QC samples were 
shipped. Optional. 

Sampler - Person taking the sample. Optional. 

Description - Description of the sample, such as its condition. Optional. 

WeightVolume - The weight or volume of the sample submitted to the laboratory in 
agreed-upon units, such as liters or kilograms. Optional. 

SampleMethodCode - Coded value for the method used to collect the sample. Entries are 
compared to the SamplingMethod look-up table in the database. Required 

LogCode - Coded value identifying the company collecting samples or performing field 
tests. Optional. 

COCNumber - Chain-of-Custody tracking number. Optional. 

DeliveryGroup - Sample delivery group. This field is provided for use as a lab tracking 
field. It is used to define a group of samples reported together. Optional. 

AmbientBlankLot - Ambient blank field lot identifier. Optional. 

EquipmentBlankLot - Equipment blank field lot identifier. Optional. 

TripBlankLot - Trip blank field lot identifier. Optional. 

FilteredSample - Filter information at the sample level. Was the sample filtered, and if 
so, what size filter was used? It could also be used to identify whether the filtering 
occurred in the field or the lab. Entries are compared to the Filtered look-up table in the 
database. The lab can supply either the code or the Filter description, whichever is most 
consistent with their system (i.e. TOT vs. total), but must coordinate this with the client. 
Required. 

QCSequenceID - QC sequence identifier. This field is another lab tracking field, used to 
relate field samples to lab samples. Optional.  

QCSampleCode - Code to identify QC samples. It ties to the QCCodes table, which 
contains codes for both the sample and analysis levels. The lab should supply the code if 
available, e.g. DUP for duplicate sample, or O for original sample. If this information is 
not available to the lab, enter “z” for Unknown. Required. 

TaskNumber - The administrative task number under which sampling is done. Optional. 

PrimarySample - Stores the Field Sample ID of the primary sample to which the QC 
sample is tied. This field is blank for original samples, and may be blank for field QC 
samples that have been submitted blind to the lab. This number can be entered into the 
temporary import table by a Data Administrator. The import routine converts this to the 
sample number of the primary sample before storing it in the database. Optional. 

SampleResult - The result of the sampling process, such as “Successful”, “Dry”, or “No 
access”. Its primary use is to indicate that obtaining a sample was attempted 
unsuccessfully. If not available from the lab, this field can be entered into the temporary 
import table by a Data Administrator. Optional.  
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If a sample was attempted unsuccessfully, the sample fields should be filled in, however 
all fields associated with analyses, including parameter name, CASNumber and 
AltParamNumber, should be left blank. The system will then import the sample 
information, but not create any analyses records. 

LabRecvDate_D - Date (and optionally time) on which the lab received the sample. 
Optional. 

Analyses 
An Analysis, as used in this document and in the   data management system, 
is the observed value of a parameter related to a sample. This term is intended to be 
interpreted broadly, and not to be limited to chemical analyses. For example, field 
parameters such as “pH”, “temperature”, and “turbidity” also are considered analyses.  

ParameterName, CASNumber, AltParamNumber - Various combinations of these fields 
are used to identify the name of the parameter (constituent) analyzed for. 
ParameterName should always be provided. The system compares ParameterName to 
the entries in the Parameters and ParameterAlias lookup tables. CASNumber and 
AltParamNumber are not required, but should be provided if possible to help ensure the 
correct parameter name assignment. If ParameterName does not match a lookup entry, 
the system compares either the CASNumber, or the AltParamNumber (frequently used for 
STORET codes), to Parameter table entries. Care should be taken that consistent 
numbers be provided. If ParameterName is left blank, but a CASNumber or 
AltParamNumber is provided, the system assigns a parameter name from the lookup 
tables based on a number match. Using only numbers to designate the parameter is not 
recommended.  Optional. 

Superseded - This field is discussed above. It should be a zero unless the analysis is 
superseded by a later value in the same file, in which case the entry should be 1. This 
field is used in conjunction with the ValueCode field, discussed later in this section. All 
analyses should have an entry. Required. 

AnalyticMethod - Method used to perform the analysis. Optional. 

Value - Measured result of the analysis. Optional, but should almost always be provided 
unless the constituent was not detected.  

ReportingUnits - Units of the analysis. The entry provided should be the full 
abbreviation, such as “mg/l”. Entries must match an entry in the ReportingUnits lookup 
table in the database. Detection limits and radiologic error must be reported in the same 
units as the value. Required. 

FlagCode - One to four coded entries for the analytical flag describing the analysis. Each 
character in the field must match an entry in the AnalyticFlags lookup table in the 
database. More than one flag can be entered. For example, if “b” (detected in blank) and 
“j” (estimated value) are both entered in the lookup table, then “bj” can be entered as an 
analytic flag (estimated value, detected in blank). If the analysis is considered a usable 
value, and would not otherwise have a flag, this field should contain the code for 
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Detected Value (usually a “v”). If the flag is unknown, the field should contain a “z”. 
Required. 

ProblemCode - Analytic problems are usually described in the narrative, and not 
included in the electronic format. If this field data is not provided, the field should 
contain a “z” for unknown. If the laboratory chooses to supply problems in the electronic 
file, then the codes must match entries in the AnalyticProblems table. As with the 
FlagCode field, the entry can consist of from one to four approved codes. Required. 

ValidationCode - One to four flags associated with validation of analyses. The data 
validation organization usually provides this field, which can contain from one to four of 
these codes. Others should place a “z” for Unknown in this field. If the laboratory 
chooses to supply validation flags in the electronic file, then the codes must match entries 
in the ValidationFlags table.  Required. 

DetectedResult - Supplied by the lab, this field should contain either “y” for yes, the 
analyte was detected, or “n” for no, the analyte was not detected. This field overlaps 
slightly with FlagCode. The purpose of this field is to separate the non-detect flag from 
other lab qualifiers, such as “j” or “b”, for statistical, evaluation and validation purposes. 
Optional. 

Detect - First (primary) detection limit for the analysis. Detection limits must be reported 
in the same units as the value. Optional. 

LimitType - Type of limit contained in the Detect field, such as “MDL”, “PQL”, “RL”, 
etc. Optional. 

Detect2 - A second detection limit. Standards should be set for which type of limit should 
be entered in each field for a given site, for example: IDL or MDL in the first column, 
CRDL or PQL in the second. Optional. 

LimitType2 - Limit type for second detection limit. Optional.  

Detect3 - A third detection limit. Optional. 

LimitType3 - Limit type for third detection limit. Optional.  

SpikeAmount - Spike amount added to the sample. Should be reported in the same units 
as the Value. Used only for spiked analyses. Optional. 

RetentionTime - Retention time for this analysis. Optional. 

Error - Standard error for radioactivity measurements. Optional.  

DilutionFactor - Amount that the sample was diluted prior to analysis. Optional. 

Basis - Analyzed wet or dry. Should be “w” for wet or “d” for dry. Can also report “n” 
for not applicable, or “z” for unknown. Required. 
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FilteredAnalysis - Filter or measure basis information at the analysis level. Entries are 
compared to the Filtered look-up table in the database. As with the FilteredSample field, 
the lab can supply either the code or the description for this field. Required. 

LeachMethod - Method used to leach sample. Entries are compared to the LeachMethod 
lookup table to maintain consistency. Lab should supply the full name of the method, 
e.g.: TCLP. If the analysis was not leached, “None” should be reported. Required. 

PrepMethod - Method used to prepare sample separate from leaching.  Optional.  

PreparationLot - The batch designator of an autonomous group of environmental 
samples and associated QC samples prepared together. Optional. 

ReportableResult - Flag for whether the result is to be used in reports. Report “Y” for 
yes, or “N” for no. Reported by labs or selected by Project Managers for multiple 
analyses from a selected sample, such as analyses at multiple dilutions. Optional.  

AnalDate_D - Date (and optionally time) on which the analysis was performed. Optional. 

ExtractDate_D - Date (and optionally time) on which the material was extracted for 
analysis. Optional. 

LabReportDate_D - Date (and optionally time) on which the lab reported the analysis. 
Optional. 

Lab - Name of the laboratory performing the analysis. Optional. 

LabComments - Lab comments about this analysis. Optional. 

AnalysisLabID - Lab identification number at the analysis level. LabSampleID tracks lab 
analyses at the sample level. This field is for identification numbers at the analysis level. 
Optional. 

AnalyticalBatch - Lab batch identification number. Optional. 

ValueCode - Parameter value classification. This field identifies the analytical trial, and 
supplies the reason for a superseded analysis. It is a coded entry enforced by the 
ValueCode lookup table. The lab should report the code, such as “RE” for re-extracted, 
“DL” for dilution, etc., or “O” for original analysis. Required. 

RunCode - Confirmation run identification. This is a coded entry enforced by the 
RunCode lookup table. The lab should supply the code, such as “PR” for primary run, 
“n” for not applicable, or “z” for Unknown. Required. 

QCAnalysisCode - QC code at the analysis level. It ties to the QCCodes table, which 
contains codes for both the sample and analysis levels. The lab should supply the code 
for this field, such as “TIC” for tentatively identified compound, or “O” for original 
analysis. Required. 

AnalysisGroup - Group of methods for this analysis. Optional. 
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Acceptable File Formats 
  will accept three file formats when receiving laboratory data for inclusion in 

the database: Flat ASCII File, Spreadsheet, and Relational. 

Flat ASCII File Format 
The simplest format for data delivery under this standard is in a flat ASCII file with tab 
delimiters. The file must contain specific data elements as described above in the 
particular order described below. All modern word processors, spreadsheets, and 
database manager programs can save data in this format without special programming. 
There are three components to a text file: encoding, structure and content. Each of these 
components is described in the following sections. 

Encoding 
ASCII (American Standard Code for Information Interchange, pronounced “ask-ee”) is a 
character-encoding scheme that allows letters, numbers, punctuation, and other characters 
to be stored in computer files. All modern computer systems can accommodate this 
format. The first seven bits (128 characters) of this eight-bit code are well defined and are 
platform-independent.   will accept ASCII files using this “low bit” character 
set if it contains the data elements as described in the following paragraphs. In most 
cases, if the “Save as ASCII” or “Save as Text” option is used in saving the file, it will be 
saved with the proper encoding. 

Structure 
The file should have each observation on a line in the file followed by a line delimiter 
(sometimes called a paragraph mark, ASCII 13 followed by ASCII 10). Within each line, 
the file should have each data element (which corresponds to a field in a database 
manager or a cell in a spreadsheet) in the order specified below. Each data element 
should be separated by an ASCII Tab character (09). A text data element can be shorter 
than the specified length but not longer.  

Content 
The ASCII text file must have the following columns present in the order shown, and the 
fields marked as required (bold text) must be populated. The file should have the first line 
in the file be the first line of data. The file should not have the field names in the first 
record.  

Field Name Data Type Field Size 6  Description Table 9 
SiteName1 Text 50 Site Name Sites 
StationName Text 50 Station identifier or name Stations 
SampleDate_D Date/Time  Date sample was taken Samples 
SampleTypeCode Text 5 Type of sample Samples 
SampleMatrix Text 15 Sample matrix  Samples 
SampleTop2 Number(Sg) 3  Sample top Samples 
SampleBottom Number(Sg)   Sample Bottom Samples 
DepthUnits Text 15 Units for sample top and sample bottom Samples 
DuplicateSample Number(Int) 4  Duplicate samples7 Samples 
Extracted Text 1 Is this an extracted sample? Samples 
FieldSampleID Text 40 Client assigned field sample ID Samples 
LabSampleID Text 40 Lab sample ID Samples 
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AltSampleID Text 40 Alternate sample identification Samples 
CoolerID Text 40 Cooler ID number - for QA/QC Samples 
Sampler Text 50 Name of person taking sample Samples 
Description Text 50 Sample description Samples 
WeightVolume Number(Sg)  Weight or volume of the sample Samples 
SampleMethodCode Text 4 Code for method used to collect the sample Samples 
LogCode Text 4 Company obtaining samples or field results Samples 
COCNumber Text 40 Chain-of-custody number Samples 
DeliveryGroup Text 25 Sample delivery group Samples 
AmbientBlankLot Text 8 Ambient blank field lot identifier Samples 
EquipmentBlankLot Text 8 Equipment blank field lot identifier Samples 
TripBlankLot Text 8 Trip blank field lot identifier Samples 
FilteredSample Text 20 Filter size Samples 
QCSequenceID Text 40 QC sequence identifier Samples 
QCSampleCode Text 3 QC code for this sample Samples 
TaskNumber Text 40 Task number under which sampling is done Samples 
PrimarySample Text  40 Primary sample to which QC sample is tied Samples 
SampleResult Text 255 Result of attempted sampling Samples 
ParameterName Text 60 Name of material analyzed for Analyses 
CASNumber Text 20 CAS number of material analyzed for Analyses 
AltParamNumber Text 20 Alternative number for parameter Analyses 
Superseded Number(Int)  Analysis superseded by re-analysis? 8 Analyses 
AnalyticMethod Text 40 Method for performing analysis Analyses 
Value Number(Sg)   Value measured during analysis Analyses 
ReportingUnits Text 15 Units of the analysis Analyses 
FlagCode Text 4 Data qualifier Analyses 
ProblemCode Text 4 Problems encountered during analysis Analyses 
ValidationCode Text 4 Code from data validation Analyses 
DetectedResult Text 1 Was analyte detected Analyses 
Detect Number(Sg)   Detection limit  Analyses 
LimitType Text 4 Detection limit type Analyses 
Detect2 Number(Sg)   2nd detection limit Analyses 
LimitType2 Text 4 2nd detection limit type Analyses 
Detect3 Number(Sg)   3rd detection limit Analyses 
LimitType3 Text 4 3rd detection limit type Analyses 
SpikeAmount Number(Sg)   Spike amount added to the sample Analyses 
RetentionTime Number(Sg)   Retention time for this analysis Analyses 
Error Number(Sg)   Error range for this analysis Analyses 
DilutionFactor Number(Sg)   Dilution factor Analyses 
Basis Text 1 Analyzed wet or dry  Analyses 
FilteredAnalysis Text 20 Filter/measure basis at analytical level Analyses 
LeachMethod Text 20 Leaching method Analyses 
PrepMethod Text 40 Lab preparation method Analyses 
PreparationLot Text 10 Batch designator for samples and assoc. QC Analyses 
ReportableResult Text 1 Designates analysis as reportable result Analyses 
AnalDate_D Date/Time  Date the analysis was performed Analyses 
ExtractDate_D Date/Time  Date the extraction was performed Analyses 
LabReportDate_D Date/Time  Lab analysis reporting date  Analyses 
LabRecvDate_D Date/Time  Date the lab received the sample  Samples 
Lab Text 20 Name of lab conducting analysis Analyses 
LabComments Text 50 Lab comments about this analysis Analyses 
AnalysisLabID Text 40 Lab identification number for analysis Analyses 
AnalyticalBatch Text 40 Lab batch ID number Analyses 
ValueCode Text 6 Differentiates between different results Analyses 
RunCode Text 5 Run code for GC analyses Analyses 
QCAnalysisCode Text 3 QC code for this analysis Analyses 
AnalysisGroup Text 20 Group of methods for this analysis Analyses 

1 Field names in bold are required fields. The others may be blank. 
2 SampleTop and SampleBottom are required. Numbers for depth or elevation should be entered for soil analyses; they should be zero if not applicable. 
3 (Sg) Single-precision floating point numbers. A Single variable is stored as a 32-bit (4-byte) number that can be reported with up to 7 significant 

figures. 
4 (Int) A number ranging from -32,768 to 32,767. 
5 (Lg) Stores numbers from -2,147,483,648 to 2,147,483,647 (no fractions). 
6 Character width for text fields. Does not apply directly to numbers. 
7 Numbered values for duplicate samples, with 0 for preferred sample, increasing by one for each additional value. Must fill in all duplicates or none.  
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8 Numbered values for superseded analyses, with 0 for current analysis, increasing by one for each older value. 
9 Database table to receive data, either directly or after conversion using a lookup table. 

Spreadsheet Format 
The   spreadsheet format contains the same data as the ASCII format, but the 
data is contained in the format of a spreadsheet program. The spreadsheet selected for 
this standard is Microsoft Excel for Office 2000. Other brands of spreadsheet programs 
can save their files in Excel format. The spreadsheet file should contain all of the data on 
the first sheet. Each row should represent one observation (such as the value of a 
chemical analysis) and each column a data item for that observation. The first row of the 
file must contain the field names as listed in the above table. The spreadsheet file must 
contain the above columns in the order shown, and the fields marked as required (bold 
text) must be populated. Geotech provides a spreadsheet with the software that can be 
used as a template. 

Database Format 
The   database format contains the same data as the previous two formats, but 
the data is contained in a database file, with the data elements split into several different 
tables. The client anticipates that more sophisticated data providers will use this format, 
especially for large data sets. It is a more efficient way of storing and transferring data 
because it minimizes data redundancy. This also helps reduce errors caused by minor 
variations in data content such as spelling and punctuation of the data elements. 

The database selected for this format is Microsoft Access 2000. The file submitted should 
have the following tables and fields. Some of the fields are Key Fields, which means that 
they are used to relate data in one table to data in another. For example, the 
StationNumber field is contained in both the Stations and Samples tables. Samples can 
be related to their respective stations with this number. The actual value of the numbers 
are not significant to  , since the values themselves will not be imported, but 
the numbers must be consistent between the tables within each database file submitted. 
The data file must have the fields present in the order shown, and the fields marked as 
required must be populated. 

Stations 
Field Name Data Type Record Size8  Description Relationships 
StationNumber1 Number(Au) 2  Unique station number generated by system Samples 
StationName Text 50 Station identifier or name  
SiteName Text 50 Site Name Sites 

Samples 
Field Name Data Type Record Size8  Description Relationships 
SampleNumber1 Number(Au) 2  Unique sample number generated by system Analyses 
StationNumber Number(Lg) 3  Foreign key linking to Stations table Stations 
SampleDate_D Date/Time  Date sample was taken  
SampleTypeCode Text 5 Type of sample SampleTypes 
SampleMatrix Text 15 Sample matrix  SampleMatrix 
SampleTop Number(Sg) 4  Sample top  
SampleBottom Number(Sg)   Sample Bottom  
DepthUnits Text 15 Units for sample top and sample bottom ReportingUnits 
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DuplicateSample Number(Int) 5  Duplicate samples7  
Extracted Text 1 Is this an extracted sample?  
FieldSampleID Text 40 Client assigned field sample ID  
LabSampleID Text 40 Lab sample ID  
AltSampleID Text 40 Alternate lab sample ID  
CoolerID Text 40 Cooler ID number - for QA/QC  
Sampler Text 50 Name of person taking sample  
Description Text 50 Sample description  
WeightVolume Number(Sg)  Weight or volume of the sample  
SampleMethodCode Text 4 Code for method used to collect the sample SampleMethod 
LogCode Text 4 Company obtaining samples or field results  
COCNumber Text 40 Chain-of-custody number  
DeliveryGroup Text 25 Sample delivery group  
AmbientBlankLot Text 8 Ambient blank field lot identifier  
EquipmentBlankLot Text 8 Equipment blank field lot identifier  
TripBlankLot Text 8 Trip blank field lot identifier  
FilteredSample Text 20 Filter size Filtered 
QCSequenceID Text 40 QC sequence identifier  
QCSampleCode Text 3 QC code for this sample QCCode 
TaskNumber Text 40 Task number under which sampling is done  
PrimarySample Text 40 Primary sample to which QC sample is tied  
SampleResult Text 255 Result of attempted sampling  

Analyses 
Field Name Data Type Record Size8  Description Relationships 
SampleNumber1 Number(Lg) 3  Foreign key linking to Samples table Samples 
ParameterName Text 60 Name of material analyzed   
CASNumber Text 20 CAS number of material analyzed   
AltParamNumber Text 20 Alternative number for parameter  
Superseded Number(Int) 5  Analysis superseded by re-analysis? 6  
AnalyticMethod Text 40 Method for performing analysis  
Value Number(Sg) 4  Value measured during analysis  
ReportingUnits Text 15 Units of the analysis ReportingUnits 
FlagCode Text 4 Data qualifier AnalyticFlags 
ProblemCode Text 4 Problems encountered during analysis AnalyticProblems  
ValidationCode Text 4 Data validation code ValidationFlags 
DetectedResult Text 1 Was analyte detected?  
Detect Number(Sg)   Detection limit  
LimitType Text 4 Detection limit type  
Detect2 Number(Sg)   2nd detection limit  
LimitType2 Text 4 2nd detection limit type  
Detect3 Number(Sg)   3rd detection limit  
LimitType3 Text 4 3rd detection limit type  
SpikeAmount Number(Sg)   Spike amount added to the sample  
RetentionTime Number(Sg)   Retention time for this analysis  
Error Number(Sg)   Error range for this analysis  
DilutionFactor Number(Sg)   Dilution factor  
Basis Text 1 Analyzed wet or dry?  
FilteredAnalysis Text 20 Filter/measure basis at analyitcal level Filtered 
LeachMethod Text 20 Leaching method LeachMethod 
PrepMethod Text 40 Lab preparation method  
PreparationLot Text 10 Batch designator for samples and assoc. QC  
ReportableResult Text 1 Designates analysis as reportable result  
AnalDate_D Date/Time  Date the analysis was performed  
ExtractDate_D Date/Time  Date the extraction was performed  
LabReportDate_D Date/Time  Date lab reported the analysis  
LabRecvDate_D Date/Time  Date the lab received the sample   
Lab Text 20 Name of lab conducting analysis  
LabComments Text 50 Lab comments about this analysis  
AnalysisLabID Text 40 Lab identification number for analysis  
AnalyticalBatch Text 40 Lab batch ID number  
ValueCode Text 6 Differentiates between different results ValueCode 
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RunCode Text 5 Run code for GC analyses RunCode 
QCAnalysisCode Text 3 QC code for this analysis QCCode 
AnalysisGroup Text 20 Group of methods for this analysis  

1 Field names in bold are required fields. The others may be blank. 
2 (Au) Number automatically assigned by the system. 
3 (Lg) A four-byte integer (a whole number between -2,147,483,648 and 2,147,483,647, inclusive) 
4 (Sg) Single-precision floating point numbers. A Single variable is stored as a 32-bit (4-byte) number that can be reported with up to 7 significant 

figures. 
5 (Int) A number ranging from -32,768 to 32,767. 
6 Numbered values for superseded analyses, with 0 for current analysis, increasing by one for each older value 
7 Numbered values for duplicate samples, with 0 for preferred sample, increasing by one for each additional value. 
8 Character width for text fields. Does not apply directly to numbers. 

Submittal Requirements 
File Names 

Files submitted for import into   should be given names that describe the 
contents and format of the file, such as “Rad Industries Sampling March 1997.MDB”. 
The name should include a site name, supplied by the project manager or their consultant, 
and the date the file is issued. In keeping with the DOS/Windows tradition of using a 
three-character file extension to describe the file type, the following extensions should be 
used for the three supported file formats: 

File Type Extension 
Flat ASCII Files  .TXT 
Spreadsheet Files  .XLS 
Database Files  .MDB 

When the data is submitted, documentation about the data content and format of each file 
should accompany the submitted disk, such as on the disk label or in the accompanying 
email. 

Delivery Media and Formats 
The client is prepared to receive data in a variety of media and standard formats, and 
these formats can be expected to change and evolve over time. Submitters should 
communicate with their project manager prior to delivering data about the best format for 
the type and volume of data to be delivered. At a minimum,   will accept data 
in these media and formats: 

• 1.44 megabyte floppy disks in DOS/Windows format. Data that will not fit on one 
diskette can be compressed and, if necessary, split onto more than one diskette using 
WinZip or compatible software as a file with an extension of .ZIP containing a file 
with one of the above formats and extensions.  

• CD-ROM in ISO 9660 or compatible format. 

Delivery via electronic mail, compressed or uncompressed, is acceptable, subject to 
approval by the project manager. 

Consistency of Content 
It is very important for data submitters to submit consistent data. Data elements must be 
entered exactly the same way from submittal to submittal. For example, if a well was 
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called “MW-1” in a previous submittal, then it must be called “MW-1” in all subsequent 
submittals, not “MW 1” or “Mw-01”. Data items such as station names are used to 
associate the data from the current submittal with data previously submitted. If the 
spelling is changed, the association will not be successful. In this example, if the 
laboratory or consultant suspects that the sampler may have inadvertently misnamed a 
well (e.g. Mw-01 or MW 1 instead of MW-1), the laboratory or consultant should contact 
the sampler or project manager and correct the data before submitting the data set. 

Another example of consistency of content is the spelling of chemical analytical 
compounds (parameter names). Data elements must be entered exactly the same way 
from submittal to submittal. If the spelling is changed without instructions from or 
notification to the client, the association on import will not be successful. A standardized 
list of parameter names should be provided to laboratories that supply data to the client, 
and these are the names that should be used. This can be easily done with   
using the reference file system, and the laboratory can use the   data checker 
version to check for consistency prior to issuing the EDD. 

This system is also designed to promote consistency between the different labs and 
projects, however, if for project reasons the names cannot be kept consistent, the client 
has the ability to alias parameter names. This list can also be supplied to the laboratories. 

Coded Entries 
In order to foster consistency in the database, a number of data elements in the database 
tables are Coded. This means that each of these data items must contain one of a list of 
values. Examples of coded entries that are supplied by the laboratory include 
Analyses.ProblemCode, Analyses.FlagCode, and Analyses.ValidationCode. These codes 
describe problems encountered during the analysis, the data qualifier, and the validation 
data qualifier, respectively. There are a limited number of analytical problems and flags 
describing an analysis, so codes are used to represent each choice. Example lists of the 
codes to be used are attached in Appendix A, but this information can be expected to 
change over time and from project to project. 

Non-Conforming Data 
The purpose of this DTS is to facilitate the accurate transfer of data by providing a 
standard format for data delivery. It is our intention that this format be flexible enough to 
accommodate the majority of the analytical data for most projects. There may at times be 
data that will not fit into this standard. In that case, the organization with the data should 
contact their project manager to begin a dialogue about how that data can be 
accommodated. The outline for this dialogue is contained in this section. 

When data is identified which does not appear to easily conform to one of the formats of 
this DTS, there is a four-step process that should be followed to determine how to handle 
this data: 

1. Determine whether the data is really non-conforming. This DTS was designed to 
accommodate a wide variety of different types of site analytical and other data. 
Someone knowledgeable about the data to be transferred and someone 
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knowledgeable about the   database management system should jointly 
try to fit the data to the transfer standard. The effort expended in this dialogue should 
be commensurate with the value of the data to the project. Any decisions made about 
necessary compromises, or other changes to make the data fit the standard, should be 
made with great concern for preserving the quality and integrity of the data. 

2. If the data is found to be non-conforming, determine how important it is to have 
it in the database. If the data is significant to the management of the project, and 
must be viewed in relationship to other project data or to data in other projects, then it 
should be placed in the data management system. If the data is of a supporting nature, 
but will not be used in combination with other data, then it should be archived in the 
format provided and effort should not be expended in fitting it into the database 
system. Often the answer to these questions will not be a simple “yes” or “no”. In that 
case, the decision on whether to integrate the data into the database will need to take 
into consideration the cost of integrating the data. 

3. Determine the cost to integrate the data. Adding data to the data management 
system that does not fit into the structure of the existing tables can be costly. Tasks 
which must be performed in order for this integration to be successful include 
analysis of the data, modification of the data model, creation of editing screens, 
queries and reports, and, sometimes, modification of the menu system and other user 
interface components. These modifications can, in some cases, adversely affect other 
users.  

4. Modify the data management system as necessary. If the value of the data to be 
integrated (or, more precisely, the value of the use of the data in the data management 
system) exceeds the cost to integrate it, then resources should be allocated to 
performing the integration, and modifications to the software made. 
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Appendix A - Coded Entries 
This section contains example lists of data values for use in transferring data into the 

  database. In the EDD, some values should match a code, others should 
match the data value.  Each of the following lists contains either the data values, or the 
data values and the codes that represent them, depending on which is to be delivered in 
the EDD.  The coded fields are indicated by “code” at the end of the field name. The 
example entries for each field are given below. The values for each data field are based 
on industry practice. There will be times when values required by the system will not be 
known to the data provider. We have attempted to standardize codes for these values, 
with the ‘z’ code referring to Unknown, and the ‘n’ code referring to “None” or “Not 
Applicable”, to use in these situations. 

Your clients should make an effort to have these tables contain an extensive list of the 
codes that will be used in connection with the data. Labs should request approved codes 
from their clients, or a lab reference file, which can be created using the   
software. Data submitters and database users should use these codes whenever possible. 
Where it is not possible to use an existing code because a different value is needed, this 
information should be provided to the client representative or data administrator before 
the data is submitted or entered. The decision to add a new code should not be taken 
lightly. This must be balanced with the need to accurately represent in the database what 
actually happened in the field or laboratory.  

SiteName - This is not a coded value, but still must match the list provided by the client. 

StationName - This is not a coded value, but still must match the list provided by the client. 

SampleTypeCode - Type of sample: 

Sample Type Code Sample Type 
c Composite 
d Disturbed 
g Grab 
s Discrete 
u Undisturbed 
z Unknown 

SampleMatrix - Matrix of sample: 

Sample Matrix 
Air 
DNAPL 
Gas 
Leachate 
Sediment 
Sludge 
Other 
Petroleum 
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LNAPL 
Reagent 
Soil 
Water 
Waste 
Unknown 

SampleMethodCode - 

Sample Method Code Sample Method 
as Automatic sampler 
ba Bailer 
bp Bladder Pump 
Gb Grab 
Pe Peristaltic Pump 
sp Spigot 
Ss Stainless steel bucket 
Su Submersible Pump 
z Unknown 

LogCode - The contents of this field will vary from project to project. 

FilteredSample and FilteredAnalysis link to the Filtered lookup table.  

FilteredCode FilteredDescrip 
DIS Dissolved 
CLF Clay fraction 
F1 Field - unknown 
F45u Field 0.45u 
FIL Filtered 
L1 Lab - unknown 
L5u Lab 5u 
N Not applicable 
TOT Total 
TRC Total Recoverable 
z Unknown 

QCSampleCode and QCAnalysisCode link to the QCCodes lookup table, which contains codes 
for both the sample and analysis levels.  

QC Code QC Type QCScope
AB Ambient blank Samples
DUP Field duplicate Samples
EB Equipment blank Samples
FB Field blank Samples
FR Field replicate Samples
FS Field sample spike Samples
MS Matrix spike Samples
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MSD Matrix spike duplicate Samples
NQ Not a QC item Samples
O Original data Not applicable
PE Performance evaluation Samples
RB Rinsate blank Samples
RD Referee duplicate Samples
RM Reference material Samples
RMD Reference material dup Samples
SP Split samples Samples
SPD Split-duplicate samples Samples
TB Trip blank Samples
SUR Surrogate spikes Analyses
TAR Target compound Analyses
TIC Tentatively identified Analyses
Z Unknown Not applicable

ParameterName, CASNumber, AltParamNumber - AltParamNumbers may be Storet codes, or 
other codes decided on between the laboratory and the client. Contact your project manager for a 
current project parameters list. Do not make up CAS numbers for parameters for which CAS 
does not provide them. Due to the number of possible parameters and the great variability from 
project to project, the following list contains examples only. 
Parameter Name CAS Number 
1,1,1,2-Tetrachloroethane 630-20-6 
1,1-Biphenyl, Dimethyl-  
1,2,4-Trichlorobenzene 120-82-1 
1,2-Dibromo-3-chloropropane 96-12-8 
2,3,4,6-Tetrachlorophenol 58-90-2 
2,3,7,8-TCDD C13 (surrogate)  
2,4,5-T 93-76-5 
2,4-D 94-75-7 
2,4-DB  
2-Hexanone 591-78-6 
4,4'-DDD 72-54-8 
4,6-Dinitro-2-methylphenol 534-52-1 
Acenaphthene 83-32-9 
Acenaphthylene 208-96-8 
Acetone 67-64-1 
Acidity  
Aldrin 309-00-2 
Alkalinity (as CaCO3)  
Aluminum 7429-90-5 
Ammonia  
Aramite 140-57-8 
Aroclor-1016 12674-11-2 
Aroclor-1221 11104-28-2 
Arsenic 7440-38-2 
Barium 7440-39-3 
Benz(a)anthracene 56-55-3 
Benzene 71-43-2 
Benzene, Trimethyl- 25551-13-7 
Benzoic acid  
Bicarbonate  
Biochemical oxygen demand  
Chemical oxygen demand  
Chloride  
Chlorinated Hydrocarbons  

Chromium 7440-47-3 
Corrosivity PH l50-50-5 
Cyanide  
Endosulfan I 959-98-8 
Endosulfan II 33213-65-9 
Endosulfan Sulfate 1031-07-8 
Field Conductivity  
Field pH  
Field turbidity  
Floaters  
Gross Alpha  
Gross Beta  
Groundwater Elevation  
Hardness (as CaCO3)  
Ignitability  
Indene 95-13-6 
Iron 7439-89-6 
Laboratory conductivity  
Laboratory pH  
Laboratory Temperature  
Lead 7439-92-1 
Methyl yellow 60-11-7 
Nitrate  
Nitrate/Nitrite 7727-37-9 
Nitrite  
No. 6 Fuel Oil C12-C24  
o,o,o-Triethylphosphorothioate 126-68-1 
Oil and grease  
Ortho-Phosphate  
Other Gamma  
Pb-210 - insoluble  
Pb-210 - soluble  
Percent moisture  
Pet. Hydrocarb.  
Phenol 108-95-2 
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Phenol-D5 (surrogate) 4165-62-2 
 

Pyridine 110-86-1 
Quinoline 91-22-5 
Ra-224 - insoluble  
Ra-224 - soluble  
Ra-224 - Total  
Reactive Cyanide  
Reactive Sulfide  

Sinkers  
Temperature  
Tin 7440-31-5 
Total Dissolved Solids  
Total Organic Carbon  
Total phenols  
Zinc 7440-66-6 

ReportingUnits and DepthUnits - link to the ReportingUnits lookup table. Units of measure for 
depths or analyses. 

Reporting Units 
s.u. 
umhos/cm 
Deg C 
days 
Deg F 
ft 
fmsl 
hours 
in 
ppb 

ppm
mg/kg
mg/l
ms/cm
meters
NTUs
Other
%
pCi/g
pg/l
pCi/l

mmhos/m 
um/cm 
ug/g 
ug/kg 
ug/l
uS/cm 
weeks 
ug/filter 
Unknown 

FlagCode - This field can contain up to four coded entries for the flag describing the analysis.  

Flag Code Flag 
* Surrogate outside QC limits  
a Not available 
b Analyte detected in blank and sample 
c Coelute 
d Diluted 
e Exceeds calibration range 
f Calculated from higher dilution  
i Insufficient sample  
j Est value: concentration <quan. limit 
m Matrix interference 
q Uncertain value 
s Surrogate 
u Not detected 
v Detected value 
z Unknown 
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AnalyticProblems lookup table. 

Problem Code Analytic Problem 
a Exceeds holding time 
b < cont lim, > inst lim 
d Percent RPD criteria not met 
e Exceeds extr holding time 
g Cooler above 10oC 
h Cooler above 4oC 
I Interference 
k Bottle broke; resample value 
m Matrix effect 
n No problems 
o Spike not in control limit 
p Zero headspace not achieved 
r Re-extracted 
s Meth of std additions 
t Diluted 
v Est because of interference 
z Unknown 

ValidationFlags - Coded flags associated with validation of analyses.  

Validation Code Flag 
a Anomolous data 
j Estimated data, useable value  
r Rejected data 
u Not detected due to contamination 
z None 

LeachMethod - Method used to leach the sample.  

LeachMethod 
None (default) 
TCLP 
SPLP 
Unknown 

ValueCode - lookup table. 

ValueCode Explanation 
RA Re-analyzed 
RE Re-extracted and re-analyzed 
RE2 Second re-extraction and re-analysis 
DL Dilution run 
DL2 Second dilution run 
REDL Re-extraction of a diluted sample 
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N None 
O Original analysis 
Z Unknown 

RunCode lookup table. 

RunCode Explanation 
OR Original run 
PR Primary run result. For GC tests where the first and 

second columns are combined to produce this primary 
set or results 

1C First column result 
2C Second column result 
N None 
Z Unknown 
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Appendix B - Changes from previous versions of the 
Data Transfer Standard 
The following changes were made from version 1.4 to 1.6. These changes were of two 
types, increase in field width and new fields. 

Analyses table - Revised 
Revised ReportUnitsCode Text - 4 Change from Text - 2 
Revised AnalyticMethod Text - 40 Change from Text - 25 
Revised Lab Text - 20 Change from Text - 10 
Revised AnalysisLabID Text - 40 Change from Text - 20 
Revised PrepMethod Text - 40 Change from Text - 20 
New Field Detect3 Num, Single 3rd detection limit for this analysis 
New Field LimitType3 Text - 4 Type of 3rd detection limit 
New Field RetentionTime Num, Single Retention time for this Analysis 
New Field PreparationLot Text - 10 Batch designator of an autonomous group of 

environmental samples and associated QC 
samples prepared together 

New Field AnalysisGroup Text - 20 Group of methods for this Analysis 
New Field SpikeAmount Num, Single Spike amount added to the sample 

Samples table - Revised 
Revised SampleMatrixCode Text - 4 Change from Text - 1 
Revised SampleTypeCode Text - 5 Change from Text - 4 
Revised LabSampleID Text - 40 Change from Text - 20 
Revised AltSampleID Text - 40 Change from Text - 20 
Revised FieldSampleID Text - 40 Change from Text - 20 
Revised DepthUnitsCode Text - 4 Change from Text - 2 
Revised Description Text - 50 Change from Text - 25 
Revised CoolerID Text - 40 Change from Text - 20 
Revised DeliveryGroup Text - 25 Change from Text - 10 
Revised QCSequenceID Text - 40 Change from Text - 15 
Revised COCNumber Text - 40 Change from Text - 20 
Revised TaskNumber Text - 40 Change from Text - 20 
Revised PrimarySample Text - 40 Change from Text - 20 
New Field LabRecvDate_D Date/Time Date lab received sample 
New Field WeightVolume Num, Double Weight or volume of sample 
New Field Extracted Text - 1 Is this an extracted sample? 
New Field SampleMethodCode Text - 4 Link to the SampleMethod table 
New Field LogCode Text - 4 Coded value identifying the company 

collecting samples or performing field tests 
New Field AmbientBlankLot Text - 8 Ambient Blank Field Lot Identifier 
New Field EquipmentBlankLot Text - 8 Equipment Blank Field Lot Identifier 
New Field TripBlankLot Text - 8 Trip Blank Field Lot Identifier 
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2.0 BACKGROUND INFORMATION 
 
2.1 CONTRACTOR 
 
Weston Solutions, Inc. 
 
2.2 CONTRACT NUMBER 
 
New England Contract No. DACA41-92-D-8002/0015-0017 
Baltimore Contract No. DACA31-00-D-0023/050, 056, and 069 
Baltimore Contract No. W912DR-05-D-0022-0001 
 
2.3 PROJECT NAME 
 
Former Raritan Arsenal 
 
2.4 BRIEF PROJECT DESCRIPTION 
 
The former Raritan Arsenal site was used extensively by the U.S. Army from 1917 to 1963.  
Previous environmental studies of the site indicated the presence of buried ordnance and 
contamination of soil and groundwater with organic and inorganic hazardous substances and 
explosive compounds. 
 
Weston Solutions, Inc. (Weston®) currently has delivery orders open under contracts with the 
following U.S. Army Corps of Engineers (USACE) districts: 
 

• New England District contract number DACA41-92-D-8002 - Delivery Orders 0015 
through 0017; 

• Baltimore District contract number DACA31-00-D-0023 – Delivery Orders 0050, 0056, 
and 0069; and 

• Baltimore District contract number W912DR-05-D-0022-0001. 
 
The delivery orders under these contracts have been developed to carry out an additional 
environmental evaluation and restoration at the site.  The Raritan Management Action Plan 
(MAP) document (USACE 2004) provides a description of project investigations and remedial 
activities already completed since project inception. The work currently covered under the 
contract Scope of Work (SOW) includes the professional services necessary for:  
 

• Investigation of contaminated groundwater; 
• Investigation of remaining soil issues; 
• Ecological risk assessment; 
• Investigation of  potential vapor intrusion pathway into indoor air at site buildings; and 
• Preparation of No Further Action letters. 
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2.5 CONTRACTOR ACCIDENT EXPERIENCE 
 
Weston has performed numerous field investigation projects and has an excellent accident 
prevention record.  Weston’s Experience Modification Rate (EMR) was 0.43 in 2004 and 0.42 in 
2005; below the national average of 1.0 for other companies performing similar work.  Weston's 
Occupational Safety and Health Administration (OSHA) Recordable Incidence Rate (RIR) was 
0.87 in 2005 and 0.36 in 2004. Within the past 3 years, Weston has undergone several limited 
OSHA Compliance Inspections and received no citations.  
 

Weston is a company that considers safety to be the single most important part of what we do 
both on and off of the jobsite.  Our continual commitment to safety in the workplace has enabled 
Weston to provide a safe work environment for all.  Our team will work hard to prevent 
accidents, by following this Accident Prevention Plan, and the USACE Manual, EM 385-1-1. 

 
2.6 HAZARD/RISK ANALYSIS:  
 
Field work necessary for completion of the above mentioned activities consists of the following 
tasks and associated subtasks, as outlined in Table 2-1.  
 

Table 2-1 
Field Work Tasks 

No. Task/Subtask 
1 UXO Survey/screening 
2 Soil Sampling  
3 Geoprobe®/GW SAMPLING 
4 Monitoring well installation 
5 GW sampling 
6 Surveying 
7 Sediment sampling 
8 Surface water sampling 
9 Benthic macroinvertebrate sampling
10 Fish sampling 
11 Frog sampling 
12 Fiddler crab sampling 
13 Plant sampling 
14 Earthworm sampling 
15 Small mammal sampling 
16 Indoor air sampling 
17 Subslab soil gas sampling 
18 Subslab soil sampling 

 
Weston will mobilize all necessary personnel, equipment, materials, and subcontractors in order 
to implement specific tasks as outlined in this APP. Weston will designate work areas or zones 
(since this plan falls under Hazardous, Toxic and Radioactive Waste [HTRW] requirements) as 
suggested in Occupational Safety and Health Guidance Manual for Hazardous Waste Site 
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Activities, National Institute for Occupational Safety and Health (NIOSH)/OSHA/U.S. Coast 
Guard (USCG)/U.S. Environmental Protection Agency (EPA), dated October 1985. 
 
All personnel performing the above-mentioned tasks will be required to use Level D Personal 
Protective Equipment (PPE) as outlined in Section 11.0. Upgrade to Modified Level D will be 
determined by the Site Safety and Health Officer (SSHO).  Potential hazards associated with the 
tasks are included in the Activity Hazard Analysis (AHA) tables located in Section 14.0 of this 
APP. 
 
UXO Survey and Screening 
 
UXO screening will be performed prior to any intrusive activities in areas of the site where UXO 
could potentially be encountered based on past site activities.  UXO screening will also be 
conducted in areas of the site that have not yet been investigated, for which intrusive activities 
are planned.  UXO screening should not be necessary for subslab soil sampling or subslab soil 
gas sampling, since the depths to be sampled are immediately below the slab.  The exception is 
any building falling within an area where past site activities indicate the potential for UXO to be 
encountered.  Such buildings will be evaluated by USACE on a case-by-case basis. 
 
Soil Sampling  
 
Soil sampling will be conducted in accordance with soil sampling; sample preservation; volume 
and containers; and sample receipt, handling, and custody protocols listed in the Comprehensive 
Sampling and Analysis Plan (CSAP) and the New Jersey Department of Environmental 
Protection (NJDEP) Technical Requirements for Site Remediation (TRSR) (July 2005) and 
NJDEP Field Sampling Procedure Manual (FSPM) (August 2005).   
 
Soil samples may be collected using a variety of methods and equipment.  The methods and 
equipment used will be dependent on the depth of the desired sample, the type of sample 
required (disturbed versus undisturbed), and the soil type.  Surficial soils may be easily sampled 
using a spade, trowel, and scoop (for non-volatile parameters).  Sampling at greater depths may 
be performed using a hand auger, continuous flight auger, split-spoon, Geoprobe®, or, if 
required, a backhoe. 
 
All soil samples collected will be described by a qualified Weston geologist utilizing Weston's 
Standard Soil Logging Form.  Except for samples approved under work plans in effect prior to 
the 1996 adoption of the NJDEP Technical Requirements, volatile organic compound (VOC) 
fractions will be retrieved first from the sampling device (e.g., split spoon, direct push sampling 
sleeve), using an EnCore® sampling device.  The soils will then be homogenized, if necessary, 
for collection of the remaining sample fractions. The samples will be placed in coolers and 
chilled to 4 degrees Celcius (°C) using wet ice.   
 
Geoprobe® Groundwater Sample Collection 
 
The Geoprobe® system will be utilized to determine the extent of contamination of concern in the 
shallow groundwater at the former Arsenal in accordance with the CSAP.  The shallow 
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groundwater sampling technique will follow NJDEP methods presented in the NJDEP 
Alternative Ground Water Sampling Techniques Guide, (July 1994).  The shallow groundwater 
samples will be collected in accordance with either NJDEP Method Number AGWST 4.00 
(groundwater sampling with the use of a passively placed, narrow-diameter point [PPNDP]) or 
AGWST 5.00 (groundwater sampling with the use of a small-diameter direct-push point 
[SDDPP]).  
 
Once the shallow groundwater points have been installed, groundwater will be purged (if 
necessary) and sampled in accordance with the NJDEP protocol. All down-hole equipment 
including rods, well points, and bailers will be decontaminated prior to, and after use.  
Installation of the shallow groundwater sampling points will be temporary (less than 48 hours); 
the boreholes will be abandoned in accordance with NJDEP procedures. 
 
Monitoring Well Installation 
 
Installation of monitoring wells includes drilling of the borehole, construction of the well, and 
development of the well.  The three listed steps will be conducted in accordance with their 
respective sections of the CSAP and NJDEP TRSR (July 2005) and FSPM (August 2005).   
 
There is no ideal drilling technique for all conditions; therefore, overburden, bedrock, and 
hydrogeologic conditions at the site, as well as project objectives, should be considered before 
deciding which drilling method is appropriate. Two types of monitoring wells will be installed 
by Weston:  overburden wells and bedrock wells.  Based on information provided during 
previous drilling at the former Arsenal, hollow-stem augering will be utilized for the installation 
of shallow (<30 feet) overburden monitoring wells unless another well installation method is 
proposed and authorized by the project-specific FSP. Conventional drilling methods may also be 
used for soil sampling depending on local geologic conditions and proposed sample depth.  It is 
anticipated that hollow-stem augering will also be utilized for soil sampling at depths greater 
than 30 feet below ground surface (bgs).  Mud or air rotary drilling may be utilized for the 
installation of overburden wells greater than 30 feet if hollow-stem augering is ineffective.  
Rotary methods will also be utilized for installing bedrock wells.  Lithologic description and all 
field measurements and comments will be recorded on the Borehole Logging Forms. 
 
Piezometers (or observation wells) may also be installed in the overburden in certain areas 
throughout the former Arsenal for the primary purpose of collecting static water level data.  The 
construction and development of these piezometers/observation wells will be identical to a 2-
inch overburden monitoring well so that, if necessary, groundwater samples may be obtained 
from them. 
 
Well construction information will be included on the Well Construction Form for each well 
installed.  At a minimum, the well construction information will show depth from surface grade, 
the bottom depth of the boring, the screened interval, casing material, casing diameter, gravel 
pack location, grout seal and height of riser pipe above the ground. 
 
Weston will initiate well development as soon as practical after installation, but no sooner than 
48 hours after grouting is completed.  There are a variety of methods that can be used in well 
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development; however, pumping combined with surge blocking is the preferred method.  
Development will be considered complete when the criteria in the CSAP are met (e.g., water 
appearance, turbidity).  The development data will be recorded on a Well Development Form.   
 
Groundwater Sampling 
 
Groundwater sampling will be conducted in accordance with groundwater sampling; sample 
preservation; volume and containers; and sample receipt, handling, and custody protocols 
outlined in the CSAP. Prior to sampling, the well will be purged to allow intrusion of fresh 
groundwater for sampling.  This will be achieved using one of several instruments.  The most 
common of these are the bailer and/or pump.  Weston will utilize low-flow rate submersible 
pumps to purge and sample the monitoring wells.  The selected pump will be used for both 
purging and sampling, unless a well exhibits such low yield/recharge that pumping becomes 
impractical.  In cases where well yield/recharge is very low, a bailer or WaTerra pump (inertial 
pump) may be used for development, purging, and sampling in accordance with procedures 
outlined in the NJDEP FSPM (August 2005).   
 
Equipment will be decontaminated prior to use and between monitoring well locations.  The 
wells will be purged until field parameters (e.g., temperature, specific conductance, pH, 
turbidity, dissolved oxygen, and oxidation-reduction potential) stabilize.  Stabilization is defined 
as three consecutive readings within a specified range, as defined by the NJDEP Low-Flow 
Purging and Sampling Guidance (December 2003).  Less than three volumes may be removed 
from low yielding wells.  Groundwater samples will be collected immediately following purging 
using the same adjustable low-flow rate pumping equipment (i.e., within 2 hours if sufficient 
recharge is available).  Once purging is completed and the correct laboratory-cleaned sample 
containers have been prepared, sampling will immediately proceed.  The following order of 
sample fraction collection will generally be followed; however, field conditions and well yield 
may require field decisions to modify the order on a case-by-case basis: 
 

1. Conductivity, pH and temperature; 
2. Volatile organics; 
3. Metals; 
4. Extractable organics including explosives; 
5. Cyanide; and 
6. Wet chemistry parameters (oil and grease, total dissolved solids [TDS], hardness, etc.). 

 
The type of analysis for which a sample is being collected determines the type of bottle, 
preservative, holding time, and filtering requirements.  Samples should be collected directly from 
the sampling device into appropriate laboratory-cleaned containers.  Samples will not be 
collected through the flow-through cell. 
 
Samples will be appropriately preserved, labeled, logged, and placed in a cooler to be maintained 
at 4°C.  Samples will be shipped within the appropriate holding time; in most cases, within 24 
hours of sample collection.  A chain-of-custody will be initiated in the field and will travel with 
the samples.  Custody seals will be affixed to the shipping container and sealed with clear tape. 
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Surveying 
 
Surveying will be conducted in accordance with the surveying protocols outlined in the CSAP. 
For monitoring wells, the location and elevation of the top of the innermost casing of all new 
monitoring wells will be surveyed by a New Jersey-licensed surveyor.  Elevations will be 
surveyed to within + 0.01 foot and reported in feet above Mean Sea Level (MSL) using the 
National Geodetic Vertical Datum of 1988 (NGVD 88).  Staff gauges will be surveyed in the 
same manner as monitoring wells.  The locations and elevations of all monitoring wells will be 
determined with respect to on-site benchmarks.  The horizontal coordinates will be measured to 
within + 1 foot using the State Planar coordinate system, and will be referenced to the North 
American Datum of 1983 (NAD83). 
 
Soil borings, surface soil, and sediment sample locations will be horizontally surveyed.  
Locations of soil and sediment samples may be recorded using a global positioning system 
(GPS) unit with submeter accuracy, properly calibrated and operated by a qualified user.  
Approval for survey data collection using GPS should be obtained by reviewing agencies in 
advance. 
 
Sediment Sampling 
 
Sediment samples will be collected following the sediment sampling protocols outlined in the 
CSAP. Sediment sampling will follow in-situ surface water measurements collected at each 
location and will follow surface water sample collection where applicable. Sediment samples 
will be collected from surficial (0-6 inch) depths with either a decontaminated stainless steel 
auger or Ponar dredge, whichever is most effective at a given location. Following collection, the 
sediment will be transferred to a decontaminated stainless steel bowl or other appropriate 
homogenization container and fully mixed.  The homogenized sediment will be portioned into 
the appropriate sample containers, labeled, and secured.  Samples then will be placed in a cooler, 
chilled to 4°C using wet ice, and prepared for shipping to the subcontracted laboratory. 
 
Surfacewater Sampling 
 
In-situ water quality measurements will be collected at each of the aquatic sampling locations, 
provided there is sufficient surface water in which to take measurements. In-situ measurements 
will be collected using an electronic meter which is calibrated prior to sampling.  Data will be 
recorded on dissolved oxygen (DO), temperature, conductivity, salinity, pH, and turbidity by 
certified personnel.  Surface water samples will be collected following the surface water 
sampling protocols found in the CSAP.  Surface water sampling will follow in-situ surface water 
measurements collected at each location and will precede sediment sampling conducted at the 
same location. All surface water samples will be collected directly from the water surface using 
dedicated sampling equipment, apportioned into the appropriate sample containers, labeled, and 
secured.  Samples then will be placed in a cooler, chilled to 4 degrees °C, and prepared for 
shipment to the subcontracted laboratory. 
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Benthic Macroinvertebrate Sampling 
 
Benthic macroinvertebrates are collected from freshwater streams as per sampling protocols 
found in the CSAP.  From each location, three replicate samples will be collected using a petite 
Ponar dredge.  Samples will be sieved in the field to reduce the amount of fine sediment particles 
in the sample, placing the sample into stainless steel mesh bottom-lined bucket, and submerging 
the bottom of the bucket in the ambient water.  Material remaining in the bucket will be 
transferred to 32-ounce polyethylene containers and preserved with 70% denatured ethanol. 
 
Fish Sampling 
 
A variety of collection techniques may be used to obtain a sufficient number of fish for tissue 
analysis.  The preference is to use boat electroshocking (or backpack electrochocking, where 
applicable) due to its effectiveness in shallow water bodies, such as those found across the 
former Arsenal.  However, electroshocking may not be feasible in soft-bottom areas or within 
brackish waters (due to the ineffectiveness of the electrical current circuit).  Instead, other 
methods, such as gill netting, trotlining, minnow trapping or rod and reel sampling, may be 
employed.  Each sampling technique will be conducted according to a measurable unit effort so 
that capture success can be compared for each technique between sampling locations. Field 
sampling personnel have been trained in the proper and safe use of all fish sampling equipment, 
including the safe use of electrofishing equipment. 
 
Frog Sampling 
 
Frogs will be primarily captured at night. A portable spotlight will be used from a boat or shore 
in order to spot and net frogs while they are blinded. If vegetation is too dense for netting, frogs 
may have to be speared using a long-handled gig or fork. If the latter method is used, the gig will 
be decontaminated between captures, and the captured frog immediately rinsed with deionized 
water.  Upon capture, frogs will be given a unique identification number and returned to a central 
processing area. 
 
Fiddler Crab Sampling 
 
Fiddler crabs will be captured by hand or net at low tide across the intertidal flats at each 
sampling location. Upon capture, fiddler crabs from separate areas will be given a unique 
identification number and returned to a central processing area for distribution into composite 
samples. The fiddler crabs retained for analysis will be washed with distilled water to remove 
any sediment or organic material and processed for analysis immediately thereafter.   
 
Plant Sampling 
 
At each location, a sample of Phragmites root tissue will be collected using decontaminated 
equipment (e.g., shovel and knife).  Each sample will be rinsed with distilled water and then 
placed into a labeled resealable plastic bag or glass jar. 
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Earthworm Sampling 
 
Earthworms will be collected using a clean shovel decontaminated between locations.  The 
worms will be collected by hand, rinsed with distilled water and composited into samples for 
analysis.  Each composite sample will be collected from the surface litter layer and up to one foot 
bgs, within a 10-foot radius of a corresponding soil sample. Earthworms will be transferred to 
glass containers or plastic sealable bags that are labeled by location, and placed on wet ice.  
  
Small Mammal Sampling 
 
Small mammal trapping will consist of setting trap lines, each with 10 traps. Of the 10 traps set 
along each line, five will consist of Victor or Museum Special snap traps and five will consist of 
Sherman live box traps. When placed, the traps will generally be set alternately (i.e., every other 
one will be a Sherman trap). Traps will be set for two nights (up to three nights if necessary). 
Trapping will be curtailed as soon as the trapping objectives are reached. Once the traps are set, 
they will be checked twice daily in the field, during early morning and early evening hours. 
Animals caught live in the field that are chosen for analysis will be humanely killed by cervical 
dislocation with a steel rod. Recovered animals will be labeled and stored on wet ice in coolers 
before processing; if the animals are to be held more than 4 hours then they will be retained on 
wet or dry ice.  Specimens retained for analysis will be transported to the central staging area in 
coolers. At the staging area they will be measured, and initially dissected. Metrics recorded will 
include total body weight, body length, tail length, and ear length. 
 
Indoor Air Sampling 
 
This task involves collecting indoor air and background samples.  Air samples will be collected 
over a 24-hour period.  The indoor samples will be collected from the breathing zone height (2 
feet to 5 feet).  All windows and overhead doors will be closed to the extent possible.  In order to 
collect representative samples, it is important that the building windows and doors be closed 12 
hours before measurements begin and the use of appliances which induce large pressure 
differences (e.g., exhaust fans) be avoided during sample collection time.  Ventilation systems 
should be operated as normal.  Air samples will be collected using Suma canisters equipped with 
a 24-hour regulator valve. 
 
Subslab Soil Gas Sampling 
 
Subslab soil gas sampling point installation will be performed in accordance with the Draft 
Guidance for Soil Gas Sampling (NJDEP 2004).  A Suma canister equipped with a one-hour 
regulator valve will be utilized for sample collection.  A 3/4-inch hole will be drilled 
approximately 1 to 2 inches below the concrete slab.  Next, a vapor probe will be inserted flush 
with the top of the concrete slab. Quick expansive cement will be used to secure the vapor probe 
in place.  Once secured, a “T” setup will be attached to the sample port.  A portable vacuum 
pump will be used to purge the vapor probe through the purge line.  As soon as the vapor probe 
is purged, the line will be closed, and the Summa canister valve will be opened to collect the 
sample. Subslab soil gas samples will be collected over a one-hour period. 
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Subslab Soil Sampling 
 
Soil borings will be completed to a depth of 5 to 8 feet using a Geoprobe® macro-core sampler  
driven by a hand-operated Bosch hammer drill.  Continuous soil samples will be collected at 
each boring location using 4-foot-long Geoprobe® macrocores with acetate sleeve liners.  All soil 
samples will be screened with a photoionization detector (PID) for the presence of VOCs.  In 
addition, a head-space reading will be obtained from a jarred soil sample collected at one-foot 
increments.  Soil samples will be collected at the 6-inch interval where the highest PID readings 
are detected. If no PID readings are detected, subsurface soil samples will be collected at a depth 
of approximately 2.5-3 feet bgs.   
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SECTION 3.0 
 

STATEMENT OF SAFETY AND HEALTH POLICY 
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3.0 STATEMENT OF SAFETY AND HEALTH POLICY 
 
Weston's Corporate Environmental Health and Safety (EHS) program is proactive in assessing 
current EHS programs and setting strategies for years ahead, with emphasis on continuous 
compliance, continual improvement, and pollution prevention strategies. Due to the nature of 
Weston’s work, it is essential that EHS needs be considered from the proposal stage through 
work execution and completion. Weston utilizes an integrated EHS management system to 
implement its corporate goal for Safety Every Minute of Every Day. Regulators, industry and 
clients are learning that integrated EHS management systems ensure a positive approach to 
compliance assurance and elevate opportunities for performance improvement. For these 
reasons, Weston embraces the key elements common to many strong EHS management systems 
as standard work practice for every job. 
 
Six key EHS management system elements are uniformly implemented across Weston corporate 
projects and facilities.  These include: 
 

• Management Commitment; 
• EHS Policy; 
• Planning; 
• Implementation; 
• Checking and Corrective Action; and 
• On-Going Review. 

 
In performing its mission, Weston will conduct activities in a manner protective of human health 
and the environment, with a commitment to 100% safety and no releases to the environment, 
including: 
 

• Commitment to regulatory compliance and applicable requirements;  
• A manner protective of the worker, the public, and the environment;  
• Pollution reduction goals and continual improvement targets;  
• Communicating EHS awareness and policy to all personnel;  
• Incentives for positive EHS performance;  
• Making EHS policy available to the public;  
• Seeking performance improvement input from stakeholders;  
• Identifying environmental aspects with potential for significant impact; and  
• Prescribing remedies to offset impact potential. 

 
Additional information relative to Weston's EHS policy or specific programs can be found within 
the Weston Field Safety Officer (FSO) Manual (maintained on site). 
 
3.1 PURPOSE/OBJECTIVES 
 
The purpose of this APP is to establish standard safety and health procedures for Weston and 
subcontractor personnel in performance of their work. Any project activity is to be carried out in 
accordance with this APP and the associated Site Safety and Health Plan (SSHP). These 
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documents are considered living documents and are subject to change based on review and the 
implementation of additional tasks. 
 
This APP establishes the work practices necessary to help ensure protection of site personnel, the 
local community, and client personnel during site activities. The objective of this EHS program 
is to provide a mechanism for the establishment of safe working conditions. Specific hazard 
control methodologies have been evaluated and selected in an effort to minimize the potential of 
incident or injury. 
 
All site activities will be performed in accordance with this APP, the associated SSHP, 
applicable Weston policies and procedures, OSHA and client requirements. The levels of 
personal protection and the procedures specified in this APP and the SSHP are based on the best 
available information from reference documents and current site data. Therefore, these 
recommendations represent the minimum safety and health requirements to be observed by all 
personnel engaged in this project. Unforeseeable site conditions or changes in SOW may warrant 
a reassessment of protection levels and controls stated. All adjustments to the site-specific EHS 
program must have prior approval by the Program Safety Manager (PSM) and the Client. 
 
All Weston, client, and subcontractor personnel involved in this project will review and 
understand this document prior to the start of work. Any questions or concerns will be directed to 
the SSHO. All on-site personnel will follow the designated safety and health procedures, be alert 
to the hazards associated with working on site, and exercise reasonable caution at all times. 
 
The regulations and guidelines listed in these documents provide employers (including the client) 
and employees with the information and training necessary to improve workplace safety and 
health, thereby minimizing the potential for injury and illness. 
 
This APP and associated SSHP, which comprise the site-specific EHS program, are designed to 
anticipate, identify, evaluate, and control safety and health hazards, in addition to providing 
emergency response procedures relative to operations conducted at the site. 
 
Weston’s site-specific EHS program for field activities requires preparation and compliance with 
the following documents: 
 

• The APP – a standard document outlining criteria necessary for any field activity 
conducted in accordance with 29 Code of Federal Regulations (CFR) 1910.120 and/or 
USACE EM 385-1-1, and ER 385-1-92. 

• The SSHP, which provides necessary site-specific information relative to site hazards 
with supporting procedures to assure worker safety. 

• The Emergency Response and Contingency Plan (ERCP), which is designed to provide 
guidance, procedures, identify needed equipment or supplies and identify support 
agencies in the event of a site emergency. The ERCP is included as  
Section 12.0, Attachment  A of the APP. 
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Additional plans, as referenced in Section 12.0, complete necessary regulatory and policy 
requirements. This APP and Weston's FSO Manual must be available on site and communicated 
to all workers or affected personnel. 
 
3.2 REGULATIONS AND GUIDELINES 
 
Compliance with all applicable requirements and regulations that are listed in the following 
publications will insure the safety and health of on-site personnel, visitors, Client, regulatory 
personnel, and the local community: 
 

• 29 CFR 1910; 
• 29 CFR 1926; 
• Weston Corporate Health and Safety Program; and 
• USACE EM 385-1-1. 

Should additional guidelines or regulatory criteria prove necessary for worker or environmental 
safety, those materials will be referenced, accordingly. 
 
3.3 DRUG AWARENESS AND DRUG-FREE WORKPLACE 
 
Weston fully supports all aspects of the Drug-Free Workplace Act of 1988. Therefore, Weston 
has implemented SOPs for 1) a Drug-Free Workplace and 2) Drug and Alcohol testing. Strict 
disciplinary actions are enforced for any violation of these policies. All Weston employees, as a 
condition of employment, document understanding and receipt of these policies. 
 
In the event that employee drug testing is required in the performance of an individual delivery 
order work under this Contract, those affected employees will be notified and actions taken in 
accordance with applicable rules and policies prior to initiation of site work activities. 
 

The Weston Drug and Alcohol Testing Program is included in Section 12.0, Attachment H. 
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4.0 RESPONSIBILITIES AND LINES OF AUTHORITY  
 
4.1 ROLES AND RESPONSIBILITIES 
 

The following is an identification and accountability of personnel responsible for safety – at both 
corporate and project level. 

 
Name Title Phone # 
Tony Riccio Program Manager (508) 520-6919 
Paul Bovitz Project Manager (732) 417-5815 
Ted Blackburn Program H&S Manager/CSP (603) 656-5442 
Alanna Garrison Edison EHS Officer (732) 417-5893 
Laura Amend-Babcock Project QA/QC Manager (732) 417-5811 
Jim Soukup Senior Hydrogeologist (603) 656 5480 
Melissa Bader Senior Project Scientist (732) 417-5891 
Wen Fang Senior Engineer (732) 417-5813 
Ryan Brown Senior Ecologist (732) 417-5850 
Laura Clifford Senior Geologist (732) 417-5860 
 

SSHOs will be determined on a task-by-task basis. 
 

4.1.1 Program Manager 
 
The Program Manager is responsible for establishing and executing project administrative 
matters, project controls, project-related policy matters, and project levels of authority, 
responsibility, and communication. 
 
4.1.2 Project Manager 
 
The Project Manager (PM) is responsible for the site-specific planning, coordination, and 
administration of task-specific activities in accordance with the specifications. The PM will 
document services by reviewing all safety plans and supporting documents, overseeing task 
performance, identifying task planning and resource requirements, and reviewing technical 
documents. 
 
4.2 SAFETY AND HEALTH MANAGEMENT 
 
4.2.1 Program Certified Safety Professional and/or Certified Industrial Hygienist 
 
Project work will be performed under the guidance of a Certified Safety Professional (CSP) or 
Certified Industrial Hygienist (CIH), based upon site conditions and expertise necessary. Weston 
CSPs or CIHs will be certified by the Board of Certified Safety Professionals or by the American 
Board of Industrial Hygiene, respectively. The CSP or CIH will have the following 
responsibilities: 
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• Final approval of the site Safety Program in conjunction with the Weston PSM. 

• Ensure that the Safety Program complies with all federal, state, local, and client health 
and safety requirements. If necessary, modify specific aspects of the APP to adjust for 
on-site changes that affect safety. 

• Evaluate and authorize any changes to the Safety Program in conjunction with the PSM. 

• Oversight of the Health and Safety Program. 

• Assist in acting as liaison with government officials regarding health and safety related 
site matters. 

 
4.2.2 Program Safety Manager 
 
The PSM will act as the liaison between the site personnel and the CSP or CIH. The PSM may 
also function as the Project CSP or CIH. The PSM will have the following responsibilities: 

• Technical direction and compliance with CSP or CIH role identified above. 

• Development and review of the Safety Program. 

• Coordinating with the CSP or CIH and the SSHO for implementation of the 
Safety Program. 

• Providing technical direction to the SSHO and Site Management.  

• Maintaining frequent communication with the SSHO and Site Management regarding site 
activities and implementation of the Safety Program. 

• Assisting in training of site personnel in site-specific hazards. 

• Ensuring site and personnel compliance with Weston’s and the Client’s 
Safety Program via mechanisms such as, but not limited to, audits, inspections, and 
periodic and routine communications. 

 
4.2.3 Site Safety and Health Officer 
 
The SSHO is responsible for ensuring that project activities conform to the requirements of the 
Safety Program. In this capacity, the SSHO will perform the following duties relative to 
implementation of the Safety Program: 

• Ensure that all tasks and construction activities are performed in compliance with the 
Safety Program and applicable regulations. 

• Process and prepare health- and safety- related documentation, reports, and submittals. 

• Provide periodic health and safety audits. 

• Update, maintain, and perform all site-specific monitoring requirements. 

 
A listing of Weston SSHOs who will be utilized for this project is included in Attachment 1 of 
the APP. 
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4.2.4 Site Manager/Supervisor 
 
The Site Manager will supervise and direct all field activities as described in the SOW. The Site 
Manager will ensure that the remedial tasks and field activites conform to the requirements of the 
Safety Program project specifications. Site-specific field responsibilities include the confirmation 
of all utility locations and structures; procurement of all permits; conformance to all site safety, 
security, and government guidance documents and regulations; coordination and direction of 
field activities; and completion of daily reports. The Site Manager will delegate responsibility as 
necessary to the SSHO and members of the field team. 
 
4.2.5 FIELD TEAM AND SUBCONTRACTORS 
 
Weston’s field team and subcontractors are responsible for complying with the requirements of 
the site-specific EHS program. All are encouraged to notify Site Management or SSHO in the 
event safety or health issues not identified in the site-specific EHS program are encountered.  
 
4.3 ORGANIZATION 
 
All personnel having the potential for exposure to site hazards are subject to the requirements of 
this APP and associated SSHP. An Organizational Chart, included as Figure 4.1, indicates the 
chain of command at the Weston team level and personnel assigned to the following key 
positions. 

 



Northeast 
Division Manager

Donald “Buzz” Grogan, P.E.

Client Service Manager
Tony Riccio

Vice President/Profit 
Center Manager
Sally Jones, P.G.

Principal Project 
Manager

Paul Bovitz

Project QA/QC Manager
Laura Amend-Babcock, P.E.

Financial/Contracting
Brian Randall
Doug Boyd

Allyson Piatkowski

Data Management
Ernie Salazar

Senior Chemist/ Data 
Validation
Yunru Yang

Regional Health & Safety 
Officer

Alanna Garrison

Jim Soukup, P.E.
Senior Hydrogeologist

- Vapor Intrusion Pathway

Melissa Bader
Senior Project Scientist

- Indoor Air Quality 
Investigation

Wen Fang, P.E.
Senior Engineer

- Area 18E Investigation
- Remedial Oversight

- NFA Letters

Ryan Brown
Senior Ecologist
- Ecological Risk 

Assessment

Laura Clifford
Senior Geologist

Field Lead
- GW AOC RI

- AOC 2 GW Treatability
- 18C RIR Comments

Gerry Gilliland
Senior Technical Lead 

Geosciences

Bill Lowe, Ph.D.
Treatability Studies/

Design

Technical Leads/
Task Managers

WESTON SOLUTIONS, INC.
RARITAN ARSENAL ORGANIZATION CHART

Last Updated
9 March 2005
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SUBCONTRACTORS AND SUPPLIERS 
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5.0 SUBCONTRACTORS AND SUPPLIERS 
 

Weston will provide oversight and coordinate on-site/field activities to ensure the successful 
execution of tasks described within this APP. Each subcontractor is responsible for providing 
supervision of its employees [as defined by 29 Code of Federal Regulations (CFR) 1904] and 
will provide qualified personnel and/or competent persons as, and where, required by law or 
regulation. Unless otherwise agreed to and documented in writing, each subcontractor will be 
responsible for managing and recording any injury or incident involving its employees as 
required by OSHA or other applicable laws and regulations. 
 
5.1 IDENTIFICATION 
 
This section will be updated as new work begins.  Potential subcontractors include drillers, 
environmental laboratories and surveyors.  Contracted work is performed as outlined below. 

 
SUBCONTRACTOR TASK 

East Coast Drilling, Inc.  Geoprobe®, well installation 
S2C2 Geoprobe®, MIP 
Columbia Technologies Mobil laboratory for MIP  
Arecon Ltd. Surface water sampling 
STL-Edison Groundwater sampling 
T&M Associates Surveying 
French & Parello Surveying 
TrueGreen Land Care Landscaping 
Cycle Chem Transport and disposal of waste 

 
5.2 SUBCONTRACTOR CONTROL AND RESPONSIBILITIES 
 
All subcontractors will be provided a copy of this APP.  Subcontractors will review the APP 
with their employees and supervisors and each individual is expected to sign the signature sheet 
identified in Section 1.0, certifying that they understand and will comply with the requirements 
of this plan.  Subcontractors will provide Company-Specific Programs and subcontractor-
specific AHAs to the Prime Contractor for inclusion in the APP.  Subcontractor personnel are 
expected to participate in all daily health and safety briefings.  In accordance with contract 
requirements, all subcontractors are expected to comply with necessary plans and procedures.  
Deviation is cause for dismissal. 
 
5.3 SAFETY RESPONSIBILITIES 
 
Weston requires its subcontractors to work in a responsible and safe manner.  Subcontractors for 
this project are required to adhere to applicable requirements set forth in the USACE Safety and 
Health Requirements Manual, EM 385-1-1, (3 Nov 03) in their work and safety plans.  Joint 
safety inspections will be performed by Project Manager Mr. Paul Bovitz and the various 
subcontractor representatives weekly, at a minimum.  
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6.0 TRAINING 
 

6.1 SITE-SPECIFIC TRAINING 
 
All components of the APP will be discussed with team members during the project safety 
indoctrination training. Specific concentration will be provided for the following components: 
 

• Vehicular traffic awareness; 
• Emergency response/notification; 
• Hypothermia/hyperthermia control and prevention; 
• Required PPE; 
• Regional biological hazards; 
• Working will Drilling machinery (as necessary); 
• First aid/cardiopulmonary resuscitation (CPR) procedures; 
• Client-specific requirements; 
• Hazard communication and contaminant information; and 
• EHS expectations. 

6.2 SITE TRAINING AND CERTIFICATION REQUIREMENTS 
 
All personnel assigned to or regularly entering the project site will have received the required 
training.  In accordance with 29 CFR 1910.120 and other OSHA Regulations, applicable 
required training for all site workers will be performed as outlined in the following subsections. 
 
6.2.1 Occupational Safety and Health Administration Training 
 
Where necessary and applicable by regulation, all general site workers must have completed the 
40-hour Hazardous Waste Operations and Emergency Response (HAZWOPER) training course 
and three days of field experience under the direct supervision of a trained, experienced 
supervisor. The SSHO must have an additional 8 hours of specialized safety supervisory training. 
Additionally, safety personnel will receive either the OSHA-Outreach 10 or 30-Hour 
Construction course as required.  All workers must have annual refresher training. All training 
will be documented.  
Workers on construction sites will receive training as required by 29 CFR 1926.  
 
6.2.2 First Aid and Cardiopulmonary Resuscitation Training 
 
At least two employees per site will be certified in First Aid and CPR. The training will be 
equivalent to that provided by the American Red Cross. 
 
6.2.3 Bloodborne Pathogen Training 
 
The SSHO will be responsible for administering First Aid in the event of injury or incident. 
Therefore, the SSHO will receive training in controlling exposures to Bloodborne Pathogens 
(BBP).  All Weston employees receive annual BBP refresher training. 
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6.2.4 Hearing Conservation Training 
 
All site personnel exposed to noise levels exceeding 85 decibles on the A scale (dBA) 8-hour 
time-weighted average will be provided with training that addresses the following topics: 
 

• Physical and psychological effects of high noise exposure; 
• Noise exposure limits; 
• Elements of the Hearing Conservation Program; and 
• Selection, use, and limitations of hearing protection devices. 

6.2.5 Respiratory Protection Training 
 
In accordance with 29 CFR 1910.134, all site personnel required to use respiratory protection 
devices will have received medical clearance and equipment-specific training. This training 
covers the use, limitations, inspection, maintenance, cleaning, and storage of respiratory 
protection devices required for use under the conditions of this Health and Safety Program.  
Site-specific briefing/training will reinforce knowledge as necessary. 
 
Weston’s Respiratory Protection Program can be found within the Field Safety Officer’s Manual 
and in Section 12.0, Attachment E of this APP. 
 
6.2.6 Personal Protective Equipment Training 
 
In accordance with OSHA 29 CFR 1910, Subpart I, all PPE will be provided, used, and 
maintained in a sanitary and reliable condition. All PPE will be of sufficient construction, design, 
and material to provide employees protection against known or anticipated hazards. Personal 
protective equipment will be selected that properly and appropriately fits the employee.  
 
Weston employees have been provided with training in accordance with the PPE standard. Any 
concerns regarding the use of appropriate PPE will be brought the attention of the SSHO, who is 
directed to contact the PSM for assistance in evaluation of PPE as necessary. 
 
Weston’s PPE Program can be found within the Field Safety Officer’s Manual and in 
Attachment 12, Attachment F of this APP. 
 
6.2.7 Buddy System Training 
 
Workers will be instructed that all site work will be performed using the buddy system. Team 
members will keep in visual contact with each other at all times.  
 
Team members will be made aware of any slip, trip, and lifting hazards along with any potential 
exposure to chemical substances, heat or cold stress, and general hazards within their work area. 
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6.2.8 Other 
 
Weston will assure that additional training or certification (required by either Weston or 
subcontracted employees) is verified. These training topics or certifications may include crane 
operator, diving, confined space and others.  Supplemental training may be required for site-
specific contaminants or as required due to changes in site conditions. Supplemental training 
may include permit-required confined space entry, additional HazCom and OSHA chemical-
specific requirements. In the event supplemental training is required, documentation will be 
noted. 
 
6.3 EMERGENCY RESPONSE TRAINING 
 
All site personnel will be briefed on the site ERCP provided in Section 12.0, Attachment A.  Site 
personnel will be briefed on roles and responsibilities during an emergency, notification, 
potential emergency situations, rally points, and location of emergency equipment. 
 
6.4 SAFETY MEETINGS 
 
At a minimum, safety briefings (typically prior to start of work for the day) will be given daily 
by the Task Leader and/or the SSHO.  Topics will include proposed work scheduled, any special 
activities, requirements for PPE and other topics pertinent to the SOW. Daily briefings will be 
documented as to topic, employees attending, and persons presenting. 
 
At the start of each work period, which is normally Monday, a site-specific safety topic will be 
selected and discussed in detail. 
 
All Weston, client, and subcontractor personnel are required to attend the training, to be 
documented by the SSHO. The training will consist of site-specific hazards and/or appropriate 
safety-related concerns. 
 
6.5 VISITOR COORDINATION AND TRAINING 
 
Site visitors are defined as persons who are not employed at the project site, who do not routinely 
enter restricted work areas, and whose presence is of short duration (i.e., one to two days at one 
time or per month).  Visitors who do not enter the exclusion zone (EZ) are required to meet the 
general requirements specified below. These visitors may include client personnel, Weston 
personnel, commercial vendors, political representatives, and auditors or inspectors from local, 
district, or federal agencies.  Visitors who enter the EZ during site operations will meet the same 
medical clearance and OSHA training requirements specified for all site personnel. 
 
6.5.1 General Requirements 
 
The following requirements apply to visitors whose purpose is to observe site conditions or field 
activities without entering the EZ: 
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• The senior Weston on-site representative and the SSHO will be notified of the nature and 
duration of the visit before visitors are permitted to enter the Site. 

• The visitor's log will be completed, including the individual's name, date, and the name of 
the company or agency represented. 

• A Weston representative will escort the site visitor at all times while in the work area. 
The SSHO, or designee, will be a member of the escorting party. 

• Visitors will comply with specific safety and health requirements described below, as 
applicable. 

6.5.2 Training Requirements 
 
All visitors will receive site-specific training to ensure potential hazards and risks are identified. 
This training will consist of a safety briefing by the SSHO that will include: 
 

• Location and description of potential hazards and risks; 
• Required PPE; 
• Areas of the site that are closed to visitors; 
• The site evacuation plan and emergency procedures; and 
• Other topics as deemed appropriate. 

6.5.3 Additional Visitor Requirements (Entry into the Exclusion Zone) 
 
Site visitors wishing to enter the EZ during site operations will be subject to the same medical 
clearance and OSHA training requirements as assigned site personnel.  Documentation of 
training and medical clearance must be presented to the SSHO prior to entry into the EZ. 
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SAFETY AND HEALTH INSPECTIONS 
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7.0 SAFETY AND HEALTH INSPECTIONS 
 
7.1 TASK LOGS AND INSPECTIONS 
 
7.1.1 Safety Log 
 
The Task Manager and SSHO (as designated in Attachment 1 to the APP) will maintain a Safety 
Log of all safety-related activities.  The SSHO is responsible for ensuring that health and safety 
activities for the day, as well as Safety Meeting minutes, are included within the log or filed 
appropriately. 

7.1.2 Training Log 
 
The SSHO is responsible for ensuring that all training conducted relative to job site activities is 
documented appropriately. 

Documentation of training for all site workers will be available on site. 

7.1.3 Visitor Log 
 
A Visitor Log will be maintained at the entrance to all work sites to record visitations to the job 
site. 

7.2 SITE INSPECTION AND FORMS 
 
Daily safety and health inspections will be conducted by the SSHO with the results recorded in 
the Safety Log or files appropriately. The PSM or designee will conduct safety and health audits 
(at a minimum monthly) to ensure site personnel are performing the tasks in accordance with the 
Work Plan, APP and the site-specific EHS program.  Excavations will be inspected in 
accordance with OSHA and EM 385-1-1 requirements by a competent person, should excavation 
work be required. 

Results of inspections will be documented on Weston's Inspection and Deficiency Tracking 
Form; the tracking form will be posted on site. 

7.3 EQUIPMENT INSPECTIONS 
 
Any piece of heavy equipment utilized during field activities will undergo initial inspection by 
both the operator and the SSHO, and will undergo daily inspections by a competent person prior 
to commencing work as per EM 385-1-1, Section 16.A.01. All inspections will be documented 
and records maintained in the project file. Should equipment fail a substantive safety part of the 
inspection, the unit will be repaired and re-inspected before being returned to service. 

7.4 EXTERNAL INSPECTIONS AND CERTIFICATIONS 
 
Not applicable at this time. 
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7.5 PERSONNEL AND QUALIFICATIONS 
 
The personnel listing and qualifications can be found in Section 12.0, Attachment L. 
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8.0 SAFETY AND HEALTH EXPECTATIONS, INCENTIVE PROGRAM AND 
COMPLIANCE 

 
8.1 GOALS AND OBJECTIVES 
 
In performing its mission, Weston will conduct activities in a manner protecting human health 
and the environment: 
 

• With commitment to 100% safety and no releases to the environment; 
• With commitment to assuring employees and others work safely "every minute of every 

day"; 
• With commitment to regulatory compliance and applicable requirements; 
• In a manner protective of the worker, the public, and the environment; 
• With pollution reduction goals and continual improvement targets; 
• Communicating EHS awareness and policy to all personnel; 
• Seeking performance improvement input from involved or affected personnel; 
• Identifying environmental aspects with potential for significant impact; and 
• Prescribing remedies to offset impact potential. 

As indicated in Weston's Statement of Safety and Health Policy, our program is established to be 
proactive in assuring safe work conditions. We fully expect all workers and visitors to comply 
with the requirements of this APP and all applicable rules, policies, and regulations associated 
with the site. 

8.2 SITE INCENTIVE PROGRAM 
 
Each Weston site is authorized to conduct appropriate incentives programs; however, an 
incentive program is not a requirement for any site.  Safety incentives for the successful 
completion of site activities may include employee lunches, gift cards and clothing. The 
appropriateness of any proposed program must be approved by the PSM. 

8.3 NON-COMPLIANCE 
 
Weston will maintain procedures to monitor and measure on regular basis key characteristics of 
its operations and activities. This will include the information to track performance, relevant 
operational controls, and conformance with the organization’s EHS objectives and milestones. 

Management systems audits, surveillance, inspections, and compliance audits will be conducted 
on an established schedule. 

Weston will maintain procedures for defining responsibility and authority for handling and 
investigating nonconformance, taking action to mitigate impacts, and for initiating and compiling 
corrective action(s). 

Weston typically uses a tiered approach to disciplinary action.  This approach utilizes 
prescriptive measures such as verbal warnings and letters to file for initial infractions. 
Subsequent measures include removal from the site or employment termination. 
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8.4 ACCOUNTABILITY 
 
Health and safety is everyone’s responsibility.  Each Weston employee has been entrusted with 
the responsibility to ensure that the policies and procedures outlined in our Corporate Health and 
Safety Program and this APP are followed.  Each supervisor is held responsible for the health 
and safety of those he or she supervises.  Additional policy can be found in the Implementation 
Plan within the FSO Manual. 
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9.0 ACCIDENT REPORTING 
 
9.1 EXPOSURE DATA 
 
The Site Manager and/or PM will provide exposure data in the form of man-hours worked for the 
previous month to the Contracting Officer’s Representative (COR) within five working days of 
the beginning of each new month or as directed.  

9.2 ACCIDENT INVESTIGATIONS, REPORTS AND LOGS 
 
In the event that an accident or incident occurs at the job site, the PSM will be notified 
immediately (within eight hours). The Weston Notice of Incident (NOI) Form will be completed 
and forwarded to Weston Management and the COR within 24 hours.  

For any incident or near miss, appropriate investigation, documentation, and corrective actions 
will be completed. As necessary, a report will be made to the COR verbally within 24 hours and 
a written report of the accident/incident submitted on ENG Form 3394, Accident Investigation 
Form, within five working days of the incident. 

Emergency situations can be minimized through proper implementation of the APP and ERCP. If 
an emergency situation develops, it will be handled in a calm, deliberate manner so that it is 
controlled and the health and safety of the site workers and surrounding community are not 
jeopardized.  Should an incident occur resulting in a fatality, $100,000 or more in property 
damage, three or more persons being hospitalized, or any incident which would result in adverse 
publicity to the client, the client’s Representative will be immediately notified with regulatory 
(e.g., OSHA) contacts made as necessary. 

Specific emergency procedures, phone numbers, personnel, and equipment requirements can be 
found in the ERCP. 

9.3 SERIOUS EVENT NOTIFICATION AND ACTION 
 
Fatalities and other serious incidents will be reported immediately to the COR and Mr. Ted 
Blackburn, the Program Safety and Health Manager (603-656-5442). Fatalities and serious 
accident scenes will not be disturbed until Weston and USACE have convened and completed 
the necessary investigation. Upon investigation completion and USACE approval, activities may 
be resumed.  
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10.0 MEDICAL SUPPORT 
 
For on-site medical support, there will be a portable first aid kit, BBP kit, and emergency eye 
wash station or bottles available for use. At least two people trained in first aid and CPR will be 
on site. Any personnel with major injuries requiring emergency care will be transported to the 
nearest hospital, John F, Kennedy Medical Center, Edison, New Jersey. Refer to the Emergency 
Response Contingency Plan for emergency contact information, responder and hospital 
information, including directions to the hospital. 
 
Route to Hospital from Fieldcrest Avenue (written detail): 
 
Start out going NE on Fieldcrest Ave toward Seneca Street.  Merge onto CR-514 E/Woodbridge 
Ave.  Take the NJ Turnpike ramp.  Merge onto Route I-287 North.  Take to Route 1 North.  Follow 
to Parsonage Road and make a right.  (Parsonage now becomes James Street).  End at 65 James 
Street, John F. Kennedy Medical Center. 
 
Route to Hospital from Raritan Center Parkway (written detail):  
 
Start out going South on Raritan Center Parkway.  Make a U-turn at Clover PL onto Raritan Center 
Parkway.  Merge onto CR-514 E / Woodbridge Ave.  Take the NJ Turnpike ramp.  Merge onto I-
287 North.  Take to Route 1 North.  Follow to Parsonage Road and make a right (Parsonage 
becomes James Street).  End at 65 James Street, John F. Kennedy Medical Center. 
 
The names and qualifications of personnel are in Section 12.0, Attachment L. 
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11.0 PERSONAL PROTECTIVE EQUIPMENT 
 
All personnel performing operations on site will be required to wear Level D PPE at a minimum. 
Upgrade to higher levels of protection will be determined by the SSHO. 

11.1 LEVEL D PERSONAL PROTECTIVE EQUIPMENT 
 
A hazard assessment of each of the anticipated tasks to be performed during the initial phase of 
work has been completed.  Level D PPE will be worn during Site Tasks which include UXO 
survey and screening, soil sampling, Geoprobe® groundwater sampling, monitoring well 
installation, groundwater sampling, surveying, sediment sampling, surfacewater sampling, 
benthic bioassay, fish sampling, frog sampling, fiddler crab sampling, plant sampling, earthworm 
sampling, small mammal sampling, indoor air sampling, subslab soil gas sampling, and subslab 
soil sampling activities.  

Level D PPE consists of the following: 

• Work clothes, e.g., long pants and sleeved shirts for physical and thermal protection; 
• Work gloves - leather or cotton as necessary for physical hazards; 
• Boots (American National Standards Institute [ANSI] approved); 
• Safety glasses (ANSI approved); and 
• Hard hat (ANSI approved). 

 
Additional PPE for site activities may be found in the SSHP in the FSO Manual.  The PPE 
Program is included in Section 120, Attachment F. 

11.2 MODIFIED LEVEL D  
 
An upgrade to Modified Level D may be required at the determination of the SSHO or PSM.  
Modified Level D PPP consists of standard Level D PPE (listed above) and the following: 

• Tyvek suit; 
• Disposable booties or overboots; and 
• Nitrile gloves. 
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12.0 PLANS, PROGRAMS OR INFORMATION REQUIRED  
 
The plans and programs identified within this section can be found as either attachments to the 
APP, within Weston's Field Safety Officer Manual, or within other listed and indicated sources. 
 

A) Emergency Response Contingency Plan 
B) Contaminant Information Sheets 
C) Material Safety Data Sheets (MSDS) for Chemicals/Preservatives 
D) Severe Weather Field Operating Procedure 
E) Respiratory Protection Plan (see FSO Manual) 
F) Personal Protective Equipment Program (see FSO Manual) 
G) Site Specific Hazard Communications Program/Checklist 
H) Drug and Alcohol Program 
I) UXO Information 
J) Drilling Safety 
K) Boating 
L) Personnel and Qualifications  
M) Biological Hazards  
N) Site Specific Health and Safety Plan 
 
 

Refer to the ECRP and Weston’s FSO Manual for information regarding Fire Prevention and 
Control.  The attached AHAs in Section 14.0 of the APP provide Health Hazard Control Plan 
information. 
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1.0 INTRODUCTION 
 
This Emergency Response and Contingency Plan (ERCP) has been prepared by Weston 
Solutions, Inc. (WESTON®) to describe actions that will be taken by WESTON site personnel in 
the event of an emergency situation. 
 
The purpose of this plan is to: 
 

 Anticipate events to ensure proper planning and preparation. 
 Act as a guide in the event of an emergency situation. 
 Minimize hazards to human health and the environment from anticipated emergency 

events. 
 Familiarize response personnel with equipment and procedures. 

 
This plan is determined to comply with the requirements of Occupational Safety and Health 
Administration (OSHA) [including emergency action planning, Process Safety Management 
(PSM) and Hazardous Waste Operations and Emergency Response (HAZWOPER)], Department 
of Transportation (reporting and response actions), and U.S. Environmental Protection Agency 
(EPA) [including Spill Prevention, Containment, Countermeasure, Resource Conservation and 
Recovery Act (RCRA) and Risk Management Plan]. 
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2.0 PRE-EMERGENCY PLANNING 
 
In order to handle emergencies properly and effectively, planning and training is essential.  
Pre-emergency planning procedures must be in place to immediately respond to emergency 
situations.  Site personnel must be knowledgeable of their roles and responsibilities and act 
within their abilities and training. WESTON will prohibit its employees from responding to 
emergency situations that would require them to be exposed to hazards beyond their degree of 
training.  As necessary (by regulation) and prior to site activities, the Site Safety and Health 
Officer (SSHO) or project staff will communicate with outside response agencies (e.g., fire, 
police, ambulance, and medical) to coordinate response efforts. Contacts with each response 
agency will be informed of any changing site conditions that may affect emergency response.  
 
Copies of this ERCP will be made available to any agency [e.g., police, fire, hospital, State 
Emergency Response Commission, and Local Emergency Planning Commission] required to 
hold a copy.  A complete list of emergency contacts can be found in Attachment 1. 
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3.0 ROLES AND RESPONSIBILITIES 
 
The Site Health and Safety Coordinator (SHSC) aka SSHO will be the primary Emergency 
Response Coordinator (ERC) or Incident Commander as termed through Uniform Incident 
Command. The SHSC or designated alternate will contact the appropriate personnel or 
authorities as determined by the type and nature of incident. Attachment 1 lists emergency 
contacts and serves as documentation of this site-specific chain-of-command. Attachment 3 
includes checklists for use during emergency incidents. 
 
This chain-of-command is established to minimize confusion and to leave no doubt as to whom 
has decision-making authority in the event of an emergency situation. 
 
3.1 Emergency Response Coordinator Role 
 
Emergency Response Coordinator responsibilities during emergency situations are as follows: 
 

 Evaluate emergency situation and special needs. 
 Direct all emergency efforts, including evacuation of personnel and assignment of 

personnel to response roles. 
 Notify and interact with emergency response agencies. 
 Oversee medical and decontamination procedures. 
 Serve as the point of contact for local fire department(s) and/or hazardous material 

team(s). 
 

Emergency Response Coordinator responsibilities (after the emergency phase is complete) 
include: 
 

 Supervise cleanup efforts; ensure proper recovery, disposal, and accounting of any 
hazardous material/waste. 

 Ensure all emergency equipment and supplies are cleaned and/or made available for 
future use. 

 Document incident, advise management, and initiate debriefing. 
 

The ERC will delegate, as necessary, specific roles and duties outlined above. 
 
3.2 Alternate EMERGENCY Response Coordinator’s Role 
 

 The Project Manager is the primary backup to the ERC. 
 

3.3 Regional Safety Manager Role 
 

 Provide technical assistance and lead post-event investigations. 
 

3.4 Regional Safety Officer Role 
 

 Receive reports from the ERC. 
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 Provide information to appropriate management and track reports. 
 Workers compensation liaison. 
 Focal point for medical return to work. 
 Incident investigation as necessary. 

 
3.4 Project Manager Role 
 

 Assure funding as necessary for emergency operations. 
 Report and interact with regulatory agencies and client as necessary. 
 Media Contact * (note that all media contacts will be governed by applicable contract 

provisions. WESTON’s Marketing Department will be consulted in the event of a 
media contract or as necessary). 

 
3.5 Emergency Response Teams 
 
Emergency Response Teams will be comprised of all personnel on-site, cross-trained to actions 
necessary (e.g., spills, confined space rescue). Attachment 1 indicates roles and responsibilities 
for this site. 
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4.0 EMERGENCY RECOGNITION, PREVENTION AND TRAINING 
 
All WESTON personnel will be instructed on a daily basis to be constantly alert for potentially 
hazardous situations or conditions.  Immediate recognition with necessary corrective actions of 
potential hazardous conditions can avert an emergency.  Emergency response discussions will be 
incorporated into regular safety meetings and will include such topics as: 
 

 Tasks to be performed. 
 Hazards that may be encountered, along with their effects and how to recognize 

symptoms. 
 Emergency procedures, including evacuation. 

 
Training required to be given (initially and periodically) to all site workers includes the 
following: 
 

 Site topography, site layout, and prevailing weather conditions. 
 Procedures for reporting incidents. 
 Roles and procedures in the event response may include local, state, or federal 

responders. 
 Alarm systems and all applicable aspects of this ERCP. 

 
4.1 If Site is Regulated Under 29 Code of Federal Regulations 1910.120 

(HAZWOPER) 
 
In addition to the above requirements, all WESTON site personnel shall have a minimum of the 
following safety training: 
 

 40-hour HAZWOPER. 
 8-hour Annual Refresher Course. 
 Site specific Training. 
 At least (1) member of the WESTON team shall have First Aid/cardiopulmonary 

resuscitation (CPR) training. 
 At least (1) member (SSHO) shall have 8-hour SHSC Training. 

 
4.2 If Site is Non-HAZWOPER 
 
In addition to the above requirements, all WESTON personnel shall have a minimum of the 
following safety training: 
 

 Hazard Communication Training. 
 Site-Specific Training. 
 At least one person shall have First Aid/CPR training. 
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5.0 COMMUNICATION 
 
Daily environmental health and safety briefings will be used to remind personnel of their roles, 
responsibilities, and emergency procedures. A record of the safety briefings will be completed 
and maintained on-site.  
 
Emergency communications will be voice, audible horn/alarm, or site telephone. See 
Attachment 2 for site-specific requirements. Emergency telephone numbers will be kept in the 
site office. Personnel will be instructed to immediately contact the SHSC or Site Manager if an 
emergency situation arises. 
 
A backup emergency notification system will also be used during all site activities (e.g., air horns 
located at each work location). In the case of an emergency, the signal for personnel to evacuate 
the area will be a series of long blasts. The assembly/gathering point for individual work 
locations will be provided during the daily safety briefing. After a head count has been taken, 
further evacuation may be required based on wind direction and weather conditions. Five short 
blasts of the air horn will signal all clear, workers may than return to designated work areas. 
 
Each type of communication will be tested to insure that site personnel can identify the signals 
above background noise, as well as to check for system efficacy and accuracy. In the event that 
air horns prove to be inefficient, alternative methods (e.g., 2-way radios) will be implemented 
and tested to prove efficient use. 
 
In the event of an emergency requiring outside assistance, the ERC or designated alternate will 
contact outside help using the nearest telephone or other pre-established means. 
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6.0 SUPPORT AREAS, EVACUATION PROCEDURES, AND 
PERSONNEL ACCOUNTING 
 
The primary support area for all work at the site will be in the vicinity of the site field vehicle.  
 
In the event of a severe fire or chemical release, the work area may have to be evacuated.  The 
SSHO shall evaluate the work area on a daily basis and shall determine the best route of 
evacuation for that day’s specific work activities and site-specific location.  Due to the nature 
and size of the site, and variability in work location from a day-to-day basis, an evacuation route 
map is not provided in this ERCP.   During the daily morning safety briefing, the SSHO shall 
indicate the primary and secondary routes of evacuation for the day’s activities. 
 
The evacuation signal will be a series of three long blasts from an air horn and will be initiated 
by the SSHO.  Workers will be instructed to check the wind direction, and leave the site by the 
shortest route preferably upwind or cross-wind and without crossing any plume or smoke cloud. 
A safe meeting area will be designated during the daily safety meeting, where workers will 
assemble and check in with the SSHO.  The location of the assembly area will vary daily based 
on the work locations. The assembly zone location will be addressed each day at the daily safety 
briefing.  The SSHO will check off the workers using the sign-in sheet to confirm all personnel 
have evacuated.  
 
Based on the type of emergency, the proper federal, state, and local authorities will be notified, 
as described in the sections above, immediately upon evacuation of the site.  In the event of a 
serious emergency, evacuation of the local community will be the responsibility of the local 
authorities.  The SSHO will meet with state and local emergency responders upon their arrival, 
update the status of the situation, and help to coordinate community evacuation activities as 
appropriate. 
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7.0 EMERGENCY PROCEDURES 
 
7.1 General 
 
During an emergency, the following actions will be taken, with some actions conducted 
concurrently. No one will attempt an emergency response/rescue until the situation has been 
assessed and the appropriate response outlined by the ERC or local responders. 
 
It will be determined prior to work initiation, whether any tasks on site are critical operations 
requiring one or more persons to shut down sensitive equipment in a time-critical manner.  No 
critical operations have been identified at this time that would require specific emergency or 
shut-down procedures. 
 
General guidelines for rescue/response include the following: 
 

 Assessment: Assess the type and extent of the emergency, then determine and verify 
existing and potential hazards to site personnel and the off-site population. 
Determine, based on the type and extent of the emergency, the following: 

 
- Whether and how to respond. 
- The extent of any injuries and/or damage. 
- The need for evacuation of site personnel and off-site population. 
- The resources needed for evacuation and response. 
 

 Evacuate: 
 

- Move site personnel to a safe distance upwind of the incident. 
- Monitor the incident for significant changes. The hazards may diminish, 

permitting personnel to re-enter the site, or hazards may increase and require 
public evacuation. 

 
Note:  Should site personnel or visitors be handicapped to the point of needing 
assistance during an evacuation, the ERC will ensure that appropriate numbers 
of site workers are trained to provide any needed assistance. 
 
Note:  Work sites with potential hazards that could involve adverse community 
risk, and require evacuation of the local community must be discussed and 
coordinated with the client and local fire and police agencies before fieldwork 
begins. 

 
 Enforcing the buddy system: Allow no one (including rescuers) to enter a 

contaminated area or hazardous area without a partner or without appropriate 
communications means and proper personal protective equipment (PPE). At the time 
of the incident, one person will be designated to record the names, time of entry, and 
time of exit for all personnel entering the exclusion zone (EZ). At all times, personnel 
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in the EZ should be in line-of-sight or communications contact with the ERC or his 
designee. 

 
 Survey casualties: 

 
- Locate all victims and assess their condition. 
- Determine resources needed for stabilization and transport. 
 

 Request aid: Contact the required off-site/on-site personnel or agencies (such as the 
ambulance, fire department, police, etc). Ensure that previous communications and 
understanding or response actions to be conducted by the off-site resources have been 
accomplished. In certain cases (e.g., confined space rescue), the off-site responder(s) 
must be brought to the site before work is initiated so that an evaluation of and 
training on the confined spaces is accomplished. 

 
 Allocate resources: Allocate appropriately qualified on-site personnel and equipment 

to the rescue and initiate incident response operations. 
 
 Remove or assist victims from the area using appropriate equipment and procedures. 

 
 Control measures, including containment: Assist in bringing the hazardous situation 

under complete or temporary controls and use measures to prevent any escalation of 
the emergency.  

 
 Decontaminate: Use established procedures to decontaminate personnel in the 

decontamination area. If the emergency makes this area unsafe, establish a new 
decontamination area at an appropriate distance. Decontaminate victims before or 
after stabilization as their medical condition indicates. Decontamination may be 
delayed if the injuries suffered by the victim pose an immediate threat to the victim’s 
life or health. Instead, the victim should be placed on a tarp, sheet of plastic or 
non-absorbent backboard to allow handling of the victim without the threat of 
contaminating support personnel until the victim is stabilized. 

 
 Stabilize: Administer any medical procedures that are necessary before the victim can 

be moved. Stabilize or permanently remediate the hazardous condition. Address the 
cause of the emergency and anything that was damaged or endangered by the 
emergency (e.g., drums, and tanks). 

 
 Transport: No one will be transported without being decontaminated or protected 

from contaminating others. Measures will be taken to minimize chemical 
contamination of the transport vehicle, ambulance, and hospital personnel. 

 
 Casualty Logging: Record the names(s) of the victim(s), the time, the destination, and 

their condition upon transport. 
 
 Casualty Tracking: Record the disposition, condition, and location of the casualties. 
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 Media Reporting:  Media contacts should be named (see Attachment A) and utilized 

whenever contact with reporters is necessary. The Site Manager will be the 
immediate media contact. The Project Manager (PM) is listed as the media contact for 
most sites. 

 
7.2 Security Issues 
 
Both routine and emergency response actions dictate the need for prevention of unauthorized 
access and for the protection of vital records and equipment. Site size, location, political or social 
environment, and equipment needs are criteria necessary to evaluate whether security (private or 
public) is needed. 
 

 Local Police Departments should be notified of site activities conducted, personnel on 
site, site hazards and risks, and regulatory issues before work begins. Notifications 
will assist in coordination of efforts should police present be required. 

 
In the event of unauthorized access, personnel should avoid confrontation (verbal or physical). 
Attempts must be made to explain site hazards, and Corporate and client expectations for a safe 
worksite. Continued presence by unauthorized persons will require a team member to notify the 
local police force. Site activities may need to be halted in the event unauthorized persons create 
an adverse risk to themselves, to WESTON personnel, or to subcontractor personnel. 
 
7.3 Severe Weather/Natural Disasters 
 
In the event of adverse weather conditions occurring on-site such as lightning, high winds, 
tornado, hurricane or extreme heat, the SSHO will instruct the workers to discontinue or modify 
field operations. These natural phenomena complicate work activities and add or increase risk to 
all site personnel. The following actions should be evaluated or taken in the event of severe 
weather: 
 

 Stop work. 
 Secure all loose materials, toolboxes, plywood, and trashcans. etc. 
 Bring all workers to safe areas indoors when lightning or severe weather is in the 

immediate area. 
 Verify that all buildings and trailer doors are locked and windows closed. 
 Shut down and disconnect all non-critical electrical equipment to protect the 

equipment  from electrical surges and abrupt power loss. 
 

7.4 Injury or Illness 
 
In the event of injury or illness, site personnel will take the following action: 
 

 Evaluate the scene for safe entry. 
 Notify SSHO and Site Manager. 
 Assess the type and extent of injury. 
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 Provide initial First Aid to injured person. 
 Decontaminate the injured personnel, if or as necessary. 
 If required and injury or illness not potentially life-threatening, transport to local 

medical facility. 
 If injury or illness potentially life-threatening notify emergency medical services of 

need for transportation. 
 Notify Regional Safety Officer (RSO) and PM. 

 
7.5 Extrication 
 
In the event a person becomes trapped and requires extrication site personnel will take the 
following action: 
 

 Notify SSHO and Site Manager. 
 Evaluate the scene for safe entry. 
 Contact the local Fire Department or Rescue Service. 
 Provide First Aid as necessary. 
 Notify RSO and PM. 

 
7.6 Chemical Exposure 
 
In the event of chemical exposure site personnel will take the following action: 
 

 Evaluate the scene for safe entry. 
 Notify SSHO and Site Manager. 
 Provide assistance with emergency shower, eyewash, or other initial First Aid, as 

required. 
 Decontaminate exposed personnel. 
 Notify emergency medical services of need for transportation as necessary.  
 Notify RSO and PM. 

 
7.7 Small Fire 
 
A small fire is defined as a fire that can be extinguished with a 4A:20BC type fire extinguisher or 
incipient stage fires, which can safely be extinguished with material readily at hand. In the event 
of a small fire, site personnel will take the following actions: 
 

 Evacuate all unnecessary personal from the area, if possible, to an upwind location. 
 Notify SSHO and Site Manager. 
 Attempt to extinguish fire using portable fire extinguishers or by smothering from an 

upwind location. 
 Request emergency response assistance as appropriate. 
 Notify the RSO and PM. 
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7.8 Large Fire 
 
In the event of a large fire, or a small fire, which cannot be extinguished, the following actions 
will be taken: 
 

 Sound alarm. 
 Evacuate all unnecessary personnel from the area, if possible, to an upwind location. 
 Notify local fire department; request other emergency response services (police, 

ambulance, and hospital) as needed. 
 Notify SSHO, Site Manager and RSO and other appropriate personnel or agencies. 

 
7.9 Explosion 
 
In the event of an explosion, all nonessential personnel will evacuate the site. Required support 
equipment, services, and personnel will be requested. Response will follow steps identified under 
the Chemical Exposure section. Notification action as indicated in the Large Fires section will be 
followed. 
 
7.10 Small Spill 
 
In the event of a small spill, appropriate actions will be taken to prevent the spill from reaching 
groundwater, surface water or drains.  
Actions include: 
 

 Verification of spilled material, volume and hazards. 
 Determine appropriate response procedures including PPE [see Material Safety Data 

Sheets (MSDS) or Chemical Data Sheet]. 
 Assess quantity and size of the spill to determine the level of response to contain and 

clean it up. 
 Confine or contain spill with booms, pads, or berm. 
 Neutralize spill with appropriate agents (if safe/possible). 
 Notify SSHO, RSO and Site Manager. 
 WESTON will collect spilled material including absorbent material and place in 

appropriate containers. All Hazmat shall be disposed of in accordance with all 
applicable hazardous waste regulations and client requirements. 

 
WESTON will keep all records related to the spill of hazardous waste for a period of at least 
3 years after the spill has been cleaned up or such longer period of time as required in any 
unresolved enforcement action. 
 
Note:  Material Safety Data Sheet's for materials on-site with potential to spill (e.g., gasoline, 
diesel, acids, solvents) will be provided as Attachment C to Section 12.0 of the APP. Procedures 
and requirements for spill response will follow criteria outlined in the MSDS. 
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7.11 Large Spill 
 
A volume equal to or greater than state or federal reportable quantity and/or those beyond the 
capabilities and resources of on-site personnel defines large spills.  Appropriate remedial actions 
will be conducted according to state and federal regulations.  
 
General procedures as follows: 
 

 Verification of spilled material, volume, and hazards. 
 As safe to do so, confine the spill to the smallest area possible using booms, pads, 

berms or any other effective material. 
 Assess type and extent of damages and injuries to personnel; take appropriate 

First Aid steps if necessary.  
 Notify RSO and Site Manager. 
 In the event the additional emergency clean-up assistance is needed, WESTON will 

request assistance from off-site response contractors. 
 WESTON will collect all hazardous waste including contaminated booms and 

absorbent material. All hazardous clean-up residues shall be disposed of in 
accordance with all applicable hazardous waste regulations. 

 All emergency equipment will be decontaminated prior to being put back into service. 
Expendable or damaged supplies will be immediately replaced. 

 
WESTON will keep all records related to the spill of hazardous waste for a period of at least 
3 years after the spill has been cleaned up or such longer period of time as required in any 
unresolved enforcement action. 
 
In the event of a spill or a release requiring agency reporting, the PM will notify the client and 
appropriate regulatory agencies (see Attachment 1). 
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8.0 CRITIQUES AND CORRECTIVE ACTIONS 
 
Post-emergency response activities include documentation, investigation, and appropriate 
corrective actions to avoid future problems.  The PSM, operations safety staff, the RSO or the 
SSHO will lead the post-incident critique to assure worker knowledge of actions taken and 
proposals for changes as necessary.   
 
The SSHO and the RSO are responsible for documenting incident reports and providing 
communication to management.  The PSM and/or operations safety staff is responsible for 
providing direction and assistance.  Corrective actions necessary based upon appropriate review 
and investigation of the incident are required prior to assumption of work.  In the event 
corrective actions cannot be made on an immediate basis, documented plans and schedules will 
be formulated. 
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ATTACHMENT 1 

EMERGENCY CONTACTS LIST 
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Weston Program Manager 
• Roberto Rico      (603) 656-5421 

 
 
Weston Project Manager  

• Paul Bovitz      (732) 417-5815 
 
 
Weston Program Safety Manager 

• Ted Blackburn, CSP, CET    (603) 656-5442 
 

 
Weston Regional Safety Officer 

• Alanna Garrison     (732) 417-5893 
 
 
Weston Site Managers 

• Ryan Brown (Eco Assessment)   (732) 417-5850 
• Melissa Bader (Air)     (732) 417-5891 
 

 
Weston Site Safety and Health Officers 

• Thomas Brownell (Soil and Groundwater)  (732) 417-5892 
• Ryan Brown (Eco)     (732) 417-5850 
• George Molnar (Eco)     (732) 417-5817 
• Melissa Bader (Air)     (732) 417-5891 

 
 
USACE Contact 

• James Moore, USACE Project Manger  (732) 435-0079 
 
 
Edison Emergency Contacts 

• Fire Department      911 
• Police Department     911 
• Emergency Medical Services    911 
• Regional HazMat Team (Middlesex)   911 
• Edison Health Department    (732) 745-3100 
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ATTACHMENT 2 

EMERGENCY EQUIPMENT LIST 
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The following is a list of potentially available emergency equipment on site, to be maintained in 

the field vehicle or work area: 

 

• First aid kit 
• Bloodborne pathogens kit 
• Fire extinguisher 
• Site telephone (cell phone) 
• Absorbent material (vermiculite) 
• Spill kits (small spill) 
• Eye wash (portable of 15-minute) 
• Two-way radio (dependent upon location) 
• Overpacks (dependent upon task) 
• Berm materials (dependent upon tasks) 
• Horn or other audible hand-held alarm 
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EMERGENCY INCIDENT CHECKLIST 
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ATTACHMENT 3 
FORMS (E.G., INCIDENT REPORT, INVESTIGATION REPORT,  

CLIENT REPORT FORM) 

Indicate forms to be used: 

 Forms are attached 
 Forms will be provided in Site Safety and Health Officer file 

Minimum forms required on-site include: 

 Notice of Incident (NOI) 
 Incident Report Log (e.g., OSHA 200 Log) 
 Incident Investigation Form 
 Corps of Engineers Accident Report Form 3394  ( if CoE Site) 
 Spill Report Form (see Attachment D) 
 Emergency Response Coordinator (ERC) Incident Checklists 
 General 
 HazMat 
 Fire 
 Safety and Research 
 Incident Termination 
 Safety Observation/Suggestion Form 
 Investigators Interview Preparation Form 
 Incident Observation Form 
 Other 



EMERGENCY RESPONSE COORDINATOR 
INCIDENT CHECKLIST 

Nature of Incident 

 Hazardous Material Release 
 Medical 
 Fire 
 Technical Rescue 
 Other 

Checklist 

 Date and Time 
 Command Established 
 Command Post Location 
 ERC (name) ___________________ 
 Safety and Research Support Officer (name) _____________________ 
 Decontamination Officer (name) ________________________ 
 Entry Team (names) ____________________________________________ 
 Extent of Incident Identified 
 Site Secured 
 Evacuation Determined/Initiated 
 Decontamination Setup (where necessary) 
 Personnel Accounted For 
 Emergency Response Teams Activated 
 Internal 
 External 
 Medical Treatment Determined/Provided 
 Control and Containment Determined/Initiated 
 Release from Emergency Condition (date/time) ______________________ 
 Cleanup and Return to Normal Condition (date/time) ____________________ 
 Critique and Follow-up (date/time) _____________________________ 



EMERGENCY RESPONSE COORDINATOR 
HAZMAT INCIDENT CHECKLIST 

Situation 

 Spill 
 Air 
 Land 
 Water 
 Contained Within Structure 
 Fire 
 Leak 
 Reaction 
 Chemical(s) Involved 
 Amount and Concentrations Estimated 
 Container Types 

Involving 

 Fixed Location 
 Transportation 
 Piping 
 Other 
 Monitoring and Readings from Entry Team 

Notifications 

 Fire Department 
 HazMat Response 
 Police 
 U.S. Coast Guard  
 State 
 Local 
 National Response Center 
 Client 
 WESTON 
 Other 



Key Steps: 

 Identify Chemical(s), Hazards and Risk 
 Determine Objectives (evacuation, external response or internal control) 
 Establish Command Structure 
 Establish Control Zones 
 Ensure Response Teams Activated 
 Ensure Personnel Accounted For 
 Ensure Appropriate Medical Treatment as necessary 
 Ensure Proper Equipment/personal protective equipment where necessary 
 Ensure Decontamination Established where necessary 
 Ensure Objectives for Entry Established 
 Ensure Briefing Prior to Entry 
 Ensure Debriefing of Entry Team 



EMERGENCY RESPONSE COORDINATOR 
FIRE INCIDENT CHECKLIST 

Location: 

Type of Fire: 

 Building/Structure 
 Vehicle 
 Other 

Extent of Fire: 

Building and Location Information: 

 Type of Construction 
 Sprinkler System 
 Age of Structure 
 Occupancy 
 Contents 
 Hazardous Materials 

Shut-Offs and Utilities: 

 Gas 
 Electric 
 Steam 
 Pits/Sumps 
 Shafts/Elevators 

Water Supply (type and location) 



SAFETY AND RESEARCH OFFICER 
HAZMAT INCIDENT RESPONSE CHECKLIST  

AND RISK ASSESSMENT GUIDE 

Establish Control Zones 

Research: 
 Chemical(s) Identified 
 Chemical Data Sheets Available 
 Chemical Hazards Determined 
 Major Hazards 
 Physical 
 Flammable 
 Toxic 
 Corrosive 
 Reactive 
 Specific Medical Treatment(s) 

Amount of Chemical(s) Released or Potential for Release: 

Container Types and Volumes: 

Containers Stressed: 
 Fire 
 Reaction 
 Corrosion 
 Other 

Exposures 

 Workers 
 Public 
 Environmental 

Protective Clothing and Equipment Required: 

Decontamination Established: 

Objectives Identified and Briefing Conducted  

Entry Team Established (names/roles) 

Level of Protection Established 

Entry Controlled and Timed 



EMERGENCY RESPONSE COORDINATOR 
TERMINATION CHECKLIST 

Type Incident, Incident Number and Date: 

On-Site Debriefing: 

 Personnel Exposures/Health Effects 
 Equipment Needs/Restocking Requirements 
 Operations Review 
 Need for Crisis Intervention Services 
 Identify Contact Person for any Additional Concerns 

Forms and Reports Initiated 

Location of Forms and Reports 

Date and Time for Debrief and Critique 

Assignments for Follow-up 

Investigation for Cause Initiated 

Regulatory Criteria (notifications/reports) Complete 

 



SPILL REPORT FORM 

This form is to be used to report to regulatory agencies and others in the event of a 

release or spill. Use this form to assist in the initial report phase of an incident. Have 

the following information available (to the extent possible) before the call. Do not wait 

for information that would put you at risk of not reporting in a timely manner and in 

accordance with applicable regulations. 

Name, Address, Telephone Number of Person Reporting. 

 

The identity (chemical name), location and nature of the release, including 
its source, quantity and duration. 

 

Whether the release is to air, ground, or water. 

 

Whether any injuries or property damage. 

 

What are the weather conditions? 

 

What types of corrective actions are underway (e.g., containment, 
evacuation, etc.)? 
 



ATTACHMENT B 
 

CONTAMINANT INFORMATION SHEETS 



 
 
 
 
 

Attachment B 
List of Contents 

 
 

Material Safety Data Sheets for: 
 
 
 
 

• Arsenic 
• Barium 
• Beryllium 
• Copper 
• Lead 
• Mercury 
• Nickel 
• Selenium 
• Thallium 
• Polychlorinated Biphenyls 
• 4,4-DDT 
• Aldrin 
• Dieldrin 
• 2,4-Dinitrotoluene 
• 2,6-Dinitrotoluene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(b)fluoranthene 
• Benzo(k)fluoranthene 
• Chloroform 
• Dibenz(a,h)anthracene 
• Flouranthene 
• Methylene chloride 
• Pentachlorophenol 
• Tetrachloroethylene 
• Trichloroethylene 
• Vinyl Chloride 
• Xylenes 









































































































































ATTACHMENT C 
 

MATERIAL SAFETY DATA SHEETS (MSDS) FOR 
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• Hydrochloric Acid 
• Unleaded Gasoline 
• Alconox 
• Nitric Acid 
• Sulfuric Acid 
• Isobutylene calibration gas 
• 70% Denatured Alcohol 
• 10% Formalin 
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FLD 02 INCLEMENT  WEATHER
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GENERAL

REFERENCES

Related FLD OPS:

FLD05 – Heat Stress Prevention and Monitoring
FLD06 – Cold Stress
FLD25 – Working at Elevations
FLD26 – Ladders
FLD27 – Scaffolds

PROCEDURE

Hot weather (ambient temperatures over 70°F), cold weather (ambient temperatures below 40°F), rain,
snow, ice, and lightning are examples of inclement weather that may be hazardous or add risk to work
activities.  Heat stress and cold stress are covered under separate operating procedures.

Extremes of heat, cold, and humidity, as well as rain, snow, and ice, can adversely affect monitoring
instrument response and reliability, respiratory protection performance, and chemical protective clothing
materials.

Heat

Additional examples and protection from heat stress are addressed in WESTON Safety Procedure FLD05.
Hot, dry weather increases risk of soil drying, erosion, and dust dispersion, which may present or increase
risk of exposure and environmental impact from toxic hazards.  Hot weather will increase pressure on
closed containers and the rate of volatilization, thereby potentially increasing the risk of exposure to toxic,
flammable, or explosive atmospheres.

Rain, Wet Weather, and High Humidity

Rain and wet conditions increase slipping and tripping hazards, braking distances of vehicles, and the
potential for slippage or handling difficulties for devices such as augers and drills.  Rain fills holes,
obscures trip and fall hazards, and increases risk of electrical shock when working with electrical
equipment.  Changes in soil conditions caused by rain can impact trenching and excavating activities,
creating the potential for quicksand formation, wall collapse, and cave-in.  Vehicles become stuck in mud,
and tools and personnel can slip on wet surfaces.

Rain and wet conditions may decrease visibility (especially for personnel wearing respiratory protection)
and limit the effectiveness of certain direct-reading instruments (e.g., photoionization detectors [PIDs]).
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Cold, Snow, and Ice

In addition to cold stress, which is covered in WESTON field procedure FLD06, cold weather affects
vehicle operation by increasing difficulty in starting and braking.  Ice, frost, and snow can accumulate on
windows and reduce vision.

Cold, wet weather can cause icing of roadways, driveways, parking areas, general work places, ladders,
stairs, and platforms.  Ice is not always as obvious to see as snow or rain, and requires special attention,
especially when driving or walking.

Snow and ice increase the risk of accidents such as slipping when walking, climbing steps and ladders, or
working at elevation, and the risk of accidents when driving vehicles or operating heavy equipment.
Heavy snow and ice storms may cause electric lines to sag or break, and the use of electrical equipment in
snow increases the risk of electric shock.  Snow can hide potholes and mud, which can result in vehicles
getting stuck or persons falling when stepping into hidden holes.  Snow also may cover water, drums or
other containers, sharp metal objects, debris, or other objects that can cause falls or punctures.

Personnel performing activities that require working over ice should be aware of minimal ice thickness
safety guidelines as follows:

• 4-inch minimum: activities such as walking or skating.

• 6-inch minimum: activities such as snowmobiling or the use of equipment with the same weight
and cross-sectional area as a snowmobile.

Personnel should always be aware that these measurements are under ideal conditions and that snow
cover, conditions on rivers, ponds, or lakes with active currents, and other environmental factor impact the
safety of working on ice.  Clear ice typically is the strongest, while ice that appears cloudy or
honeycombed is not as structurally strong.  Measurements made by drilling or cutting through the ice
should be made every few feet to verify safe conditions.  Under no circumstances should WESTON
personnel operate motor vehicles such as cars or trucks on ice.

Provisions for rescue (e.g., ladders or long poles and effective communications) must be available at the
work site.

Lightning

Lightning represents a hazard of electrical shock that is increased when working in flat open spaces,
elevated work places, or near tall structures or equipment such as stacks, radio towers, and drill rigs.
Lightning has caused chemical storage tank fires and grass or forest fires.  Static charges associated with
nearby electrical storms can increase risk of fire or explosion when working around flammable materials,
and can adversely affect monitoring instruments.
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Recognition and Risk Assessment

Few Occupational Safety and Health Administration (OSHA) regulations apply to the conditions covered
in this procedure; however, under specific standards (e.g., Construction Industry, Subpart P, Excavations)
and the OSHA General Duty Clause, inclement weather hazards must be addressed in safety programs.

Heat, rain, cold, snow, ice, and lightning are natural phenomena that complicate work activities, and
add or increase risk.  The potential for physical hazards must be considered for tasks that expose
personnel to inclement weather.  Risk assessment can be accomplished during the planning stages of a
project by developing a task risk analysis for the most likely inclement weather conditions that may be
encountered, i.e., rain and lightning in late spring, summer, and early fall, or lightning prone areas;
cold, snow, and ice in winter.  The SHSC must make decisions on the proper safety procedure and
recommend them to the site manager.  Each worker must evaluate the risk associated with his or her
work and be actively alert to these hazards.  Any site worker may stop work if safety procedures are
not followed or the risk is too great.

A pre-site activity risk assessment must be completed when inclement weather occurs. Weather conditions
that affect instruments and PPE function must be conveyed to site workers.  All personnel should monitor
function and integrity of PPE and be alert to changing weather conditions.  A decision must be made on
the proper safety procedures to use if work must continue, or to stop work if the risk is too great.  The
Appropriate Safety Professional must be notified of all instances of the need to stop work for safety
reasons, including inclement weather.

Prevention and Protection Programs

Procedures applicable to inclement weather include the following:

Monitoring equipment and PPE must be maintained in proper working order and used according to
manufacturers’ instructions.

Walkways, stairs, ladders, elevated workplaces, and scaffold platforms must be kept free of mud, ice, and
snow.

Vehicles used in rain or cold weather must have windshield wipers and defrosters, and windows must be
kept clear of obstruction.

Employees must be protected from airborne contaminants using engineering controls such as wetting dry
soil to prevent particle dispersion, and providing local ventilation to reduce volatile air contaminants to
safe levels, or if engineering controls are infeasible, using prescribed personal protective equipment
(PPE).

Required conformance with traffic laws, including maintaining speed within limits safe for weather
conditions, and wearing seat belts at all times.

Using a walking stick or probe to test footing ahead of persons walking where there is standing water,
snow, or ice to protect the walker against stepping into potholes or onto puncture hazards, buried
containers, or other potential structurally unsound surfaces.
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Prior to using vehicles or equipment in off-road work, walking the work area or intended travelway
when puddles or snow may obscure potholes, puncture hazards, or buried containers, or other potential
structurally unsound surfaces.

Arranging to have winches, come-alongs, or other mechanical assistance available when vehicles are used
in areas where there is increased risk of getting stuck.  Cable or rope and mechanical equipment used for
pulling stuck vehicles must be designed for the purpose, of sufficient capacity for the load, and be
inspected regularly and before use to ensure safety.  Manually pushing stuck vehicles is to be avoided.

Monitoring wind shifts and velocity where change may result in dispersion of airborne contaminants into
work area.

Prior to working in areas or beginning projects during times when there is an increased likelihood of
lightning or the potential for lightning striking personnel, steps must be taken to predict the occurrence of
lightning strikes, including:

a) Checking with client management to determine if there is any pattern or noted conditions that
predict lightning or if there are structures that are prone to lightning strikes.  Arrange for client
notification when there is increased potential for lightning activities.  Ensure that clients include
WESTON workers in lightning contingency plans.

b) Monitoring weather reports.

c) Noting weather changes and conditions that produce lightning.

d) Stopping work in open areas, around drill rigs or other structures that may attract lightning, on or
in water and in elevated work places when lightning strikes are sighted or thunder is heard near a
work site.

e) Ensuring all personnel are provided with safe areas of refuge.  Keep personnel from standing in
open areas, under lone trees, or under drill rigs.
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FLD 05 HEAT STRESS PREVENTION AND MONITORING
Return to top

GENERAL

Heat stress may occur at any time work is performed at elevated temperatures.  Wearing chemical
protective clothing often decreases natural body heat loss and increases the risk of heat stress.

If the body’s physiological processes fail to maintain a normal body temperature because of excessive
heat, a number of physical reactions can occur, with symptoms ranging from mild (such as fatigue,
irritability, anxiety, and decreased concentration or dexterity) to fatal.  Because heat stress is one of the
most common and potentially serious illnesses at hazardous waste sites, regular monitoring and other
preventive measures are vital to ensure worker safety.

Employees who are taking prescription or over-the-counter medications should consult with their
personal physician prior to working in high-temperature environments.

REFERENCES

OSHA 29 CFR 1910 and 1926

Related FLD OPS:

FLD02 – Inclement Weather
FLD03 – Hot Processes – Steam
FLD08 – Confined Space Entry
FLD36 – Welding, Cutting and Burning
FLD37 – Pressure Washing

APPENDICES

A Common Heat Stress Disorders and Their Prevention and Treatment

PROCEDURE

Recognition and Risk Assessment

In the planning stages of a project, the potential for heat stress disorders must be considered as a physical
hazard in the site-specific Health and Safety Plan (HASP).  Risk assessment can be accomplished in the
development stages of a project by listing in the HASP the most likely heat stress disorders that may
occur.
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The SHSC must make decisions on the proper safety procedures and recommend them to the site
manager.  Each worker must evaluate the risk associated with his or her work and be actively alert to these
hazards.  Any site worker may stop work if safety procedures are not followed or the risk is too great.  In
addition, all site personnel must be aware of these symptoms in both themselves and their co-workers.

Four common heat stress disorders and their associated prevention and treatment methods are provided in
Appendix A.

Prevention and Protection Programs

Heat stress is affected by several interacting factors including, but not limited to, age, obesity, physical
condition, substance abuse, level of personal protective equipment worn, and environmental conditions
(temperature, shade, and humidity).  Site workers must learn to recognize and treat the various forms of
heat stress.  The best approach is preventive heat stress management such as the examples given below.

Have workers drink 16 ounces of water before beginning work, at established breaks, and in the morning
or after lunch. The body’s normal thirst mechanism is not sensitive enough to ensure body fluid
replacement, therefore, pre- and post-work fluid intake is necessary.  Under heavy work and heat
conditions, the body may lose up to 2 gallons of fluids per day.  In order to prevent heat stress symptoms,
the individual must ensure replacement of this moisture.

Provide disposable cups that hold about 4 ounces, and water that is maintained at 50 to 60°F.  Have
workers drink 16 ounces of water before beginning work, and a cup or two at each break period.  Provide
a shaded area for rest breaks.  Discourage the intake of caffeinated drinks during working hours.  Monitor
for signs of heat stress.

Encourage workers to maintain a good diet during these periods.  In most cases, a balanced diet and
lightly salted foods should help maintain the body’s electrolyte balance.  Bananas are especially good for
maintaining the body’s potassium level.  The most important measure to prevent heat-related illness is
adequate fluid intake.  Workers should drink 1/2 to 1 quarts of liquids per hour in high heat conditions.
Most of this liquid should be water.

If utilizing commercial electrolyte mixes, double the amount of water called for in the package directions.
Indications are that “full-strength” preparations taken under high heat stress conditions may actually
decrease the body’s electrolytes.

Acclimate workers to site work conditions by slowly increasing workloads, i.e., do not begin work
activities with extremely demanding tasks.  Rotate shifts of workers who are required to wear impervious
clothing in hot weather.  In extremely hot weather, conduct field activities in the early morning and
evening.
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Provide cooling devices to aid natural body heat regulation.  These devices, however, add weight and their
use should be balanced against worker efficiency.  An example of a cooling aid is long cotton underwear,
which acts as a wick to absorb moisture and protect the skin from direct contact with heat-absorbing
protective clothing.

Ensure that adequate shelter is available to protect personnel against heat and direct sunlight, which can
decrease physical efficiency and increase the probability of heat stress.  If possible, set up the command
post in the shade.

Good hygienic standards must be maintained by frequent showering and changes of clothing.  Clothing
should be permitted to dry during rest periods.  Persons who notice skin problems should immediately
consult medical personnel.

Heat Stress Monitoring and Work Cycle Management

When strenuous field activities are part of on-going site work conducted in hot weather, the following
guidelines should be used to monitor the body’s physiological response to heat, and to manage the work
cycle, even if workers are not wearing impervious clothing.  These procedures should be instituted when
the temperature exceeds 70°F and the tasks/risk analysis indicates an increased risk of heat stress
problems.  Consult the HASP and a safety professional (e.g., Division safety manager, safety officer) if
questions arise as to the need for specific heat stress monitoring.  In all cases, the  site personnel must be
aware of the signs and symptoms of heat stress and provide adequate rest breaks and proper aid as
necessary.

Measure Heart Rate – Heart rate should be measured by the radial pulse for 30 seconds as early as
possible in the rest period.  The heart rate at the beginning of the rest period should not exceed 110 beats
per minute.  If the heart rate is higher, the next work period should be shortened by 33%, while the length
of the rest period stays the same.  If the pulse rate still exceeds 110 beats per minute at the beginning of
the next rest period, the following work cycle should be further shortened by 33%.  The procedure is
continued until the rate is maintained below 110 beats per minute.

Measure Body Temperature – When ambient temperatures are over 90°F, body temperatures should be
measured with a clinical thermometer as early as possible in the rest period.  If the oral temperature
exceeds 99.6°F (or 1 degree change from baseline) at the beginning of the rest period, the following work
cycle should be shortened by 33%.  The procedure is continued until the body temperature is maintained
below 99.6°F (or 1 degree change from baseline).  Under no circumstances should a worker be allowed to
work if their oral temperature exceeds 100.6°F.

Measure Body Water Loss – Body water loss greater than 1.5% of total body weight is indicative of a heat
stress condition.  Body weight is measured before personal protective equipment (PPE) is donned and
after the PPE is removed following a work cycle.  Body water loss can be measured with an ordinary
bathroom scale, however, the scale must be sensitive to one-half pounds increments.  A worker is required
to drink additional fluids and rest if their body water loss is greater than 1.5%.
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Note:  For purposes of this operating practice, a break is defined as a 15-minute period and/or until an
individual’s vital signs are within prescribed guidelines.

A physiological monitoring schedule is determined by following the steps below:

Measure the air temperature with a standard thermometer.

Estimate the fraction of sunshine by judging what percent the sun is out (refer to Table 1).

Calculate the adjusted temperature based on the following formula:

Adjusted Temperature = Actual Temperature + 13 X
(fraction of the percent sunshine factor)

Using Table 2, determine the physiological monitoring schedule for fit and acclimated workers.

The length of work period is governed by frequency of physiological monitoring (Table 2).  The length of
the rest period is governed by physiological parameters (heart rate and oral temperature).  For example,
site personnel anticipate wearing level C (impermeable clothing) during site activities.

The air temperature is 80°F and there are no clouds in the sky (100% sunshine).  The adjusted temperature
is calculated in the following manner:

Adjusted Temperature (Adj T °F) = Actual Temperature (Amb T °F) + (13 x fraction of the percent
sunshine factor).
Adj T °F = 80°F + (13 x 1.0)
Adj T °F = 93°F

Using Table 2, the pulse rate, oral temperature and body water loss monitoring would be conducted after
each 60 minutes of work.  The adjusted temperature may need to be redetermined if the percent sunshine
and ambient temperature changes drastically during site work.

If an individual’s heart rate exceeds 110 beats per minute at the beginning of the rest period, that
individual will continue to rest until his or her heart rate drops to baseline; the next work period is then
decreased by 33%.
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PERCENT SUNSHINE FACTORS
HEAT STRESS PREVENTION AND MONITORING

Percent Sunshine (%) Cloud Cover Sunshine fraction

100 No cloud cover 1.0

50 50% cloud cover 0.5

0 Full cloud cover 0.0

TABLE 2

PHYSIOLOGICAL MONITORING SCHEDULE
HEAT STRESS PREVENTION AND MONITORING

Adjusted Temperature
Level D

(Permeable clothing)
Level C, B, or A

(Nonpermeable clothing)

90
o
F (32.2

o
C) or above After each 45 minutes of work After each 15 minutes of work

87.5
o
F (30.8

o
-32.2

o
C) After each 60 minutes of work After each 30 minutes of work

82.5
o
-87.5

o
F (28.1

o
-32.2

o
C) After each 90 minutes of work After each 60 minutes of work

77.5
o
-82.5

o
F (25.3

o
-28.1

o
C) After each 120 minutes of work After each 90 minutes of work

72.5
o
-77.5

o
F (22.5

o
-25.3

o
C) After each 150 minutes of work After each 120 minutes of work
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APPENDIX A

COMMON HEAT STRESS DISORDERS AND THEIR PREVENTION AND TREATMENT

Heat Rash

Heat rash is caused by continuous exposure to heat and humidity, and is aggravated by chafing clothes.
The condition decreases an individual’s ability to tolerate heat and can be extremely uncomfortable.

Symptoms – Mild red rash, especially in areas of the body that come into contact with protective gear.

Treatment – Decrease amount of time spent working in protective gear and provide body powder to help
absorb moisture and decrease chafing.

Heat Cramps

Heat cramps are caused by inadequate electrolyte intake.  The individual may be receiving adequate
water, however, if not combined with an adequate supply of electrolytes, the blood can thin to the point
where it seeps into the active muscle tissue, causing cramping.

Symptoms – Acute painful spasms of voluntary muscles, most notably the abdomen and extremities.

Treatment – Move the victim to a cool area and loosen clothing.  Have the victim drink 1 to 2 cups of
lightly salted water or diluted commercial electrolyte solution immediately, and then every 20 minutes
thereafter until symptoms subside.  Electrolyte supplements can enhance recovery (e.g., Gatorade,
Quench) however, it is best to double the amount of water required by the dry mix package directions or
add water to the liquid form.

Heat Exhaustion

Heat exhaustion is a state of very definite weakness or exhaustion caused by the loss of fluids from the
body.  The condition is much less dangerous than heat stroke, but it nonetheless must be treated.
Symptoms – Pale, clammy, and moist skin, profuse perspiration, and extreme weakness.  Body
temperature is normal, pulse is weak and rapid, and breathing is shallow.  The person may have a
headache, may vomit, and may feel dizzy.

Treatment – Move the victim to a cool, air-conditioned or temperature-controlled area, loosen clothing,
place in a position with the head lower than the feet (shock prevention), and allow the victim to rest.
Consult a physician, especially in severe cases.  Have the victim drink 1 to 2 cups of water immediately,
and every 20 minutes thereafter until symptoms subside.
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Heat Stroke

Heat stroke is an acute and dangerous reaction to heat stress caused by a failure of the body’s heat
regulating mechanisms, i.e., the individual’s temperature control system (sweating) stops working
correctly.  Body temperature rises so high that brain damage and death may result if the person is not
cooled quickly.

Symptoms – Red, hot, dry skin (although the person may have been sweating earlier); nausea, dizziness,
confusion, extremely high body temperature, rapid respiratory and pulse rate, unconsciousness or coma.

Treatment – Remove the victim from the source of heat and cool the victim quickly.  If the body
temperature is not brought down quickly, permanent brain damage or death may result.  Soak the victim in
cool (not cold) water, sponge the body with cool water, or pour water on the body to reduce the
temperature to a safe level (less than 102°F).  Monitor the victim’s vital signs and obtain immediate
medical help.  Do not give the victim coffee, tea, or alcoholic beverages.
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FLD 06 COLD STRESS
Return to top

GENERAL

REFERENCES

Related FLD OPS:

FLD02 – Inclement Weather
FLD07 – Wet Feet
FLD15 – Remote Areas
FLD17 – Diving
FLD18 – Using Boats
FLD19 – Working Over Water
FLD25 – Working at Elevations

PROCEDURE

Persons working outdoors in low temperatures (below 40°F), and especially at or below freezing, are
subject to cold stress.  Exposure to extreme cold for a short time can cause severe injury to the surface of
the body, or result in profound generalized cooling which, unchecked, could ultimately cause death. Areas
of the body that have high surface-area-to-volume ratios, such as fingers, toes, and ears, are the most
susceptible.

Chemical protective clothing generally does not afford protection against cold stress.  In many instances, it
increases susceptibility.  Chemical hazard site workers must learn to dress carefully to provide both
chemical protection and thermal insulation while not dressing so warmly that exercise or strenuous
activity will result in cold stress.

Body heat is conserved through the constriction of surface blood vessels.  This constriction reduces
circulation at the skin layers and keeps blood nearer the body core.

Loss of body heat can occur through:

1. Respiration – In extreme cold, cover the mouth and nose with wool or fur to “pre-warm” the air
you breath.

2. Evaporation – Wear layered clothing, and remove outer layers prior to overheating to avoid
soaking clothing with perspiration.  Replace layers prior to becoming chilled.  Wear clothing that
will “breath” or allow water vapor to escape to reduce the cooling effect of evaporation.

3. Conduction – Sitting on snow, touching cold equipment, and working in the rain are examples
of how heat can be lost by conduction.  A great deal of body heat is lost rapidly when a person
becomes wet.  Hypothermia from immersion in water has resulted in death at temperatures of
40°F or lower.  Perspiration or rain should never be allowed to saturate clothing; such soaking
will seriously reduce the insulative properties of the clothing, in
addition to increasing heat loss.  Most clothing loses approximately 90 percent of its insulating
properties when wet.
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4. Radiation – The greatest amount of body heat is lost from uncovered surfaces of the body,
especially the head, neck, and hands.  Covering these areas is, therefore, extremely important.

5. Convection – The body continually heats a thin layer of air next to the skin.  As long as this warm
air is retained next to the body, it will remain warm.  If this warm air is removed by air currents
(wind), the body will be cooled attempting to rewarm the surface air.  The primary function of
clothing is to retain this warm surface layer of air while allowing water vapor to pass through.
Ensure that clothing remains secure around the body, especially at the neck and waist.  Wind chill
or equivalent chill temperature indices describe the chilling effect of moving air in combination
with low temperature.

Two major factors that influence the potential of cold injury are ambient temperature and wind velocity.
The term wind chill is used to describe the chilling effect of moving air in combination with low
temperature.  Additionally, water conducts heat 240 times faster than air; thus, the body cools suddenly
when protective equipment is removed if the clothing underneath is perspiration-soaked.

Tables 1 and 2 should be consulted to adjust working schedules for wind chill conditions.  These tables
are meant as guides only; ambient temperatures and wind conditions should be monitored frequently and
work schedules adjusted as required.  Workers’ physical symptoms or condition will also be an indicator
of the need to modify work schedule.

Recognition and Risk Assessment

In the planning stages of a project and safety plan, the potential for cold stress disorders must be
considered as physical hazards in the site-specific Health and Safety Plan (HASP).  Risk assessment can
be accomplished in the development stages of a project by listing in the HASP the most likely cold stress
disorders which may occur.  The SHSC must make decisions on the proper safety procedures and
recommend them to the site manager.  Each worker must evaluate the risk associated with his or her work
and be actively alert to these hazards.  Any site worker may stop work if safety procedures are not
followed or the risk is too great.  Two common cold stress disorders and treatment methods are identified
below.

Frostbite

Local injury resulting from cold is included in the generic term frostbite.  By definition, frostbite is the
freezing of tissue, however, several stages are recognized, based on the degree of injury.

Frostbite most commonly affects the toes, fingers, and face, and occurs when an extremity loses heat
faster than it can be replaced by the circulating blood.  Frostbite may also result from direct exposure to
extreme cold or high wind, as happens with the nose, ears, and hands.  Feet may freeze because of the
conduction of heat away from the skin’s surface caused by damp socks and shoes.
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Frostbite of the extremities can occur in three forms:

• Frost nip or incipient frostbite is characterized by sudden blanching or whitening of skin.

• Superficial frostbite is characterized by skin with a waxy or white appearance that is firm to the
touch, but the tissue beneath is resilient.

• Deep frostbite is characterized by tissues that are cold, pale or darkened, and solid.

Treatment for frostbite:

• Move the victim indoors and/or away from additional exposure to cold, wet, and wind.

• Superficially frostbitten areas are best warmed by placing them next to warm skin.  The basic
tenant to rewarming frostbitten areas is to not raise the temperature much above that of the body.
The abdomen and the armpit are body areas that can be used to rewarm frostbitten areas.  Water at
99° to 104°F can be used.  Avoid the use of fires, hot water, or external heaters to warm frostbitten
areas.

• Give a warm drink (water or juices, not coffee, tea or alcohol).  Do not allow the victim to smoke.

• If using water to rewarm the affected areas, keep the frozen parts in warm water until all paleness
has turned to pink or burgundy red, but no longer.  Remember, the tissue will be very painful as it
thaws.

• After rewarming, elevate the area and protect it from further injury.

• Do not break blisters.

• Use sterile, soft, dry material to cover the injured areas.

• Keep victim warm and obtain medical care as necessary.

• Do not rub the frostbitten part (this may cause gangrene).

• Do not use ice, snow, gasoline or anything cold on the frostbitten area.

• Do not use heat lamps or hot water bottles to rewarm the frostbitten area.

• Do not place the frostbitten area near a hot stove.

Hypothermia

Systemic hypothermia occurs when body heat loss exceeds body heat gain and the body core temperature
falls below the normal 99°F.  While many hypothermia cases are caused by extremely cold temperatures,
most cases develop in air temperatures between 30° and 50°F, especially when compounded with water
immersion or soaking, and windy conditions.
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Remember that the victim of hypothermia may not know, or refuse to admit, that he or she is experiencing
hypothermia.  All personnel must be observant for these signs for themselves and for other team members.
Hypothermia can include one or more of the following symptoms.

• Uncontrollable shivering.
• Vague, slow, slurred speech.
• Irrational actions.
• Memory lapses.
• Incoherence.
• Fumbling hands, frequent stumbling, lurching gait.
• Apathy, listlessness, and sleepiness’ inability to get up after resting.
• Unconsciousness, glassy stare, slow pulse and slow respiration.
• Death.

Below the critical body core temperature of 95°F, the body cannot produce enough heat by itself to
recover.  At this point, emergency measures must be taken to reverse the drop in core temperature.  The
victim may slip into hypothermia in a matter of minutes and can die in less than 2 hours after the first
signs of hypothermia are detected.  Treatment and medical assistance are critical.

Treatment for hypothermia:

• Prevent further heat loss by moving the person to a warmer location out of the wind, wet, and cold.

• Remove cold, wet clothing.  If necessary, based upon the victim’s condition, external sources of
heat (e.g., warm blankets, warm water baths, or body contact) may be necessary to rewarm the
victim.

• If the victim is conscious, provide warm liquids, candy, or sweetened foods.  Carbohydrates are
the food most quickly transformed into heat and energy.  Do not give alcohol or caffeine.

• Keep the victim awake, monitor ABCs, perform first aid as appropriate, and obtain medical
assistance soon as possible.

Prevention and Protection Programs

Site workers must learn to recognize and treat the various forms of cold stress.  The best approach is
preventive cold stress management, such as the following:

• Wear loose, layered clothing, masks, woolen scarves, and hats in extreme cold weather.

• Keep clothes dry by wearing water and wind resistant clothing and footwear.

• Eat well-balanced meals, ensure adequate intake of liquids and avoid alcoholic beverages.
Dehydration increases risk of cold stress.

• Have warm shelter available and implement work-rest schedules.

• Monitor yourself and others for changes in physical and mental condition.
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• If wearing a face protector, remove it periodically to check for frostbite.

• Never touch cold metal with bare hands.

The following guidelines should be used when working in air temperatures below 40°F.

• When cold surfaces below –7°C (19.4°F) are within reach, a warning should be given to each
worker by the SHSC to prevent inadvertent contact by bare skin.

• If the air temperature is –17.5°C (0°F) or less, the hands should be protected by mittens.  Machine
controls and tools for use in cold conditions should be designed so that they can be handled
without removing the mittens.

Provisions for additional total body protection are required if work is performed in an environment at or
below 4°C (39.2°F).  Workers should wear cold-protective clothing appropriate for the level of cold and
physical activity:

• If the air velocity at the job site is increased by wind, draft, or artificial ventilation, the cooling
effect of the wind should be reduced by shielding the work area or by wearing an easily removable
windbreak garment.

• If only light work is involved and if the worker’s clothing may become wet on the job site, the
outer layer of the clothing in use may be of a type impermeable to water.  With more severe work
under such conditions, the outer layer should be water repellent, and the outerwear should be
changed as it becomes wetted.  The outer garments should include provisions for easy ventilation
to prevent wetting of inner layers by sweat.  If work is done at normal temperatures or in a hot
environment before entering the cold area, the employee should make sure that clothing is not wet
as a consequence of sweating.  If clothing is wet, the employee should change into dry clothes
before entering the cold.  Workers should change socks and any removable felt insoles at regular
daily intervals, or use vapor barrier boots.  The optimal frequency of change should be determined
empirically and will vary individually and according to the type of shoe worn and how much the
individual’s feet sweat.

• If the available clothing does not give adequate protection to prevent hypothermia or frostbite,
work should be modified or suspended until adequate clothing is made available or until weather
conditions improve.

• Workers handling evaporative liquid (gasoline, alcohol, or cleaning fluids) at air temperatures
below 4°C (39.2°F) should take special precautions to avoid soaking clothing or gloves with the
liquid because of the added danger of cold injury due to evaporative cooling.

Work/Warming Regimen

If work is performed continuously in the cold at an equivalent chill temperature (ECT) or below –7°C
(19.4°F), heated warming shelters, tents, cabins, and break rooms should be made available nearby.
Workers should be encouraged to use these shelters at regular intervals, frequency depending on the
severity of the environmental exposure.  The onset of heavy shivering, frostnip, the feeling of excessive
fatigue, drowsiness, irritability, or euphoria are indications for immediate return to the shelter.  When
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entering the heated shelter, the outer layer of clothing should be removed and the remainder of the
clothing loosened to permit sweat evaporation, or the worker should change into dry clothing to avoid
returning to work in wet clothing.  Dehydration, or the loss of body fluids, occurs insidiously in a cold
environment and may increase the susceptibility of workers to cold injury due to a significant change in
blood flow to the extremities.  Warm sweet drinks and soups should be provided at the work site to
provide caloric intake and fluid replacement.  The intake of caffeinated drinks should be limited because
of the diuretic and circulatory effects.

For work practices at or below –12°C (10.4°F) ECT, the following should apply:

• The worker should be under constant protective observation (buddy system or supervision).

• The work rate should not be so high as to cause heavy sweating that will result in wet clothing.  If
heavy work must be done, rest periods must be taken in heated shelters and opportunities to
change into dry clothing should be provided.

• New employees should not be required to work full-time in the cold during the first days of
employment until they become accustomed to the working conditions and the use of required
protective clothing.

• The weight and bulkiness of clothing should be included in estimating the required work
performance and weights to be lifted by the worker.

• The work should be arranged in such a way that sitting or standing still for long periods is
minimized.  The worker should be protected from drafts to the greatest extent possible.

• The workers should be instructed in safety and health procedures.  The training program should
include, as a minimum, instruction in:

− Proper rewarming procedures and appropriate first aid treatment.

− Proper use of clothing.

− Proper eating and drinking habits.

− Recognition of signs and symptoms of impending hypothermia or excessive cooling of the
body, even when shivering does not occur.

− Safe work practices.
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Table 1

Cooling Power of Wind on Exposed Flesh Expressed as Equivalent Temperature*

Actual Temperature Reading (°F)

Estimated Wind
Speed (mph)

50 40 30 20 10 0 -10 -20 -30 -40 -50 -60

Equivalent Chill Temperature (°F)

  Calm 50 40 30  20  10   0 -10 -20  -30  -40  -50  -60

    5 48 37 27  16   6  -5 -15 -26  -36  -47  -57  -68

   10 40 28 16   4  -9 -24 -33 -46  -58  -70  -83  -95

   15 36 22  9  -5 -18 -32 -45 -58  -72  -85  -99 -112

   20 32 18  4 -10 -25 -39 -53 -67  -82  -96 -110 -121

   25 30 16  0 -15 -29 -44 -59 -74  -88 -104 -118 -133

   30 28 13 -2 -18 -33 -48 -63 -79  -94 -109 -125 -140

   35 27 11 -4 -20 -35 -51 -67 -82  -98 -113 -129 -145

   40 26 10 -6 -21 -37 -53 -69 -85 -100 -116 -132 -148

(Wind speeds
greater than 40 mph
have little additional
effect.)

LITTLE DANGER

In <1 hour with dry skin.

Maximum danger of false
 sense of security.

INCREASING DANGER

Danger from freezing of
exposed flesh within 1
minute.

GREAT DANGER

Flesh may freeze within 30 seconds.

Trenchfoot and immersion foot may occur at any point on this chart.

* Developed by U.S. Army Research Institute of Environmental Medicine, Natick, MA.
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Table 2

Cold Work/Warmup Schedule for 4-Hour Shifts,

EQUIVALENT CHILL
TEMPERATURE

MAXIMUM
WORK PERIOD

NO. OF
BREAKS

≥-24°F Normal 1

-25° to –30°F 75 minutes 2

-31° to –35°F 55 minutes 3

-36° to –40°F 40 minutes 4

-41° to –45°F 30 minutes 5

≤-46°F Stop work Stop work
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FLD 07 WET FEET
Return to top

GENERAL

REFERENCES

Related FLD OPS:

FLD05 – Heat Stress Prevention and Monitoring
FLD06 – Cold Stress

PROCEDURE

Under both hot and cold stress conditions, feet that become wet and are allowed to remain wet can lead to
serious problems.  Trench foot, paddy foot, and immersion foot are terms associated with foot ailments
resulting from feet being wet for long periods of time. All have similar symptoms and effects.  Initial
symptoms include edema (swelling), tingling, itching, and severe pain.  These may be followed by more
severe symptoms including blistering, death of skin tissue, and ulceration.

Recognition and Risk Assessment

In the planning stages of a project and safety plan, the potential for wet feet must be considered as a
physical hazard.  Risk assessment can be accomplished in part in the development stages of a project by
listing in the Health and Safety Plan (HASP), the most likely task where wet feet may occur.  These tasks
could include extended work in chemical protective clothing and wading during biological assessments.
The SHSC must make decisions on the proper safety procedures and recommend them to the site
manager.  Each worker must evaluate the risk associated with his or her work and be actively alert to these
hazards.  Any site worker may stop work if safety procedures are not followed or the risk is too great.

Prevention and Protection Program

Prevention methods are required when work is performed in wet conditions or when conditions result in
sweating, causing the feet to become and remain wet.  Proper hygiene is critical.  Workers must dry their
feet and change socks regularly to avoid conditions associated with wet feet.  Use of foot talc or powder
can additionally assist in prevention of this type of condition.
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1 INTRODUCTION 

WESTON Solutions Inc., (WESTON) recognizes that a safe working environment can only be achieved 
by close and complete cooperation between management and employees.  Direction and administration of 
UXO avoidance plan procedures are a corporate responsibility, while implementation in a safe and 
efficient manner is the direct responsibility of all WESTON personnel. 

WESTON prepared this site-specific UXO Work Plan for UXO safety support services to be performed 
during activities at the Site. 

This WP is tailored to the potential hazards and level of effort required to complete UXO related services. 
 The plan describes health and safety procedures and the equipment required to minimize the potential for 
hazardous exposures during these activities. 

Adherence to the requirements of this WP will significantly reduce, but not eliminate, the potential for 
occupational injury and illness at each work area.  Should operational circumstances substantially differ 
from those described and/or anticipated, activities shall be temporarily terminated until the suspect 
hazards are evaluated and appropriate health, safety, and operational precautions are implemented. 

1.1 Purpose 

This WP establishes procedures, guidelines, and general safety precautions to be followed by WESTON 
employees when providing UXO services during intrusive activities and drilling/soil sampling activities. 
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2 SCOPE OF WORK 

2.1 Description of Tasks 
WESTON is providing the necessary personnel, equipment, materials, supplies, and facilities to perform 
UXO services.  On-site fieldwork will include: 

 
• Unexploded Ordnance Safety Support - A UXO team consisting of a minimum of two 

qualified UXO personnel (one UXO Technician III and one UXO Technician II) shall be used to 
provide safety support prior to intrusive activities.  

2.2 Work Schedule 
To be determined by the WESTON Project Manager in consultation with the US Army Corps of 
Engineer’s Project Manager. 
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3 ORGANIZATIONAL STRUCTURE/RESPONSIBILITY 

3.1 Management Organization 
WESTON’s Project Manager is responsible for making resources available (personnel, facilities, and 
equipment); communicating and implementing instructions from the client; for scoping, negotiating, or 
modifying costs and schedules; managing all aspects of the project; coordinating all contract work; and 
overseeing task identification and resolution.  The Project Manager is responsible for achieving the 
contractual cost and schedule targets; coordinating the preparation of the Avoidance Plan specifications 
and schedules; and identifying the technical and site personnel to accomplishing the scope of work.  
WESTON’s Project Manager interfaces directly with the client’s Project Manager, advises on the status 
of progress, and promptly implements authorized changes. 

3.2 On-Site UXO Technical Organization 
As the minimum the UXO organization will consist of one on-site UXO team, comprised of one Senior 
UXO Supervisor (SUXOS) {Qualified at the UXO Technician III level or higher) and one UXO 
Technician II.  Should work areas become widely dispersed or complex such that one team will not 
suffice, additional UXO personnel (UXO Technician II level) may be brought in to in supplement the 
original team and further insure safety. 

The SUXOS has direct responsibility and is the technical lead for all on-site UXO operations.  The 
SUXOS has the final authority for on-site personnel regarding all matters concerning UXO.  This person 
shall be a graduate of the U.S. Naval Explosive Ordnance Disposal School in Indian Head, MD, and shall 
have a minimum of 10 years of combined active-duty military EOD and contractor UXO experience.  
This person: 

 Implements and executes the tasks outlined in the Statement of Work 
 Assures that all personnel are briefed daily on health and safety requirements 
 Monitors all aspects of UXO related activities and ordnance and explosive (OE) characterization 

and investigation 
 Continually evaluates operations to determine the effectiveness and efficiency of established 

procedures.    
 Prepares daily field reports and logs of all on-site activities and recommends implementation of 

corrective actions as necessary 
 Final authority for on-site personnel regarding all matters concerning UXO and can temporarily 

stop UXO related operational activities to correct safety deficiencies 
 Monitors the ordnance related work performance of operational personnel to assure observance of 

all UXO related safety and health rules 
 Maintains records on all UXO related health and safety issues and assures reportable accident and 

incident reports are submitted in a timely manner. 
 
The UXO Technician II shall be a graduate of the U.S. Naval Explosive Ordnance Disposal School in 
Indian Head, MD.  He shall have at least three years of active duty and EOD experience; and may be an 
UXO assistant with five years combined active military EOD and contractor UXO experience.  This 
person: 

 Is responsible for safely conducting all site inspection and remedial investigation support 
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activities as assigned by the UXO Technician III  
 Is responsible for the ordnance related safety of all non-EOD personnel in his accompaniment 
 Can temporarily stop UXO related operational activities to correct safety deficiencies 

3.3 Visitors 
Visitors not directly affiliated with the project activities are not permitted within the project boundaries 
without prior notice.  If possible, the UXO Technician III shall be notified 24-hours prior to any planned 
visit – the notice shall include the identity, number of visitors in the party, duration of visit, and purpose 
of visit.   This allows for the scheduling of work and safety escorts (if required). 
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4 TRAINING REQUIREMENTS 

4.1 Health and Safety Training 
WESTON personnel will receive safety and health training to enable them to perform their assigned tasks 
safely and efficiently.  WESTON personnel will be required to read the project Site Safety and Health 
Plan (SSHP) and this WP prior to working on the site. They shall acknowledge their understanding of 
both documents by signing WESTON’s Work Plan Acknowledgment Form. 

WESTON’s SUXOS will conduct daily Morning Safety Meetings to inform all personnel and visitors of 
daily objectives, planned operations, and associated hazards.  The Morning Safety Meetings are described 
in Section 6.1.1. 

Personnel will be encouraged to keep the lines of communications between the field operations personnel 
and supervisors open to permit the free flow of information and exchange of ideas to enhance operations. 
 
4.2 Site Specific Training 
 
Prior to beginning site work, project personnel will receive site-specific training.  As the minimum, this 
training will consist of hazards communication, names of personnel responsible for site health and safety; 
known health and safety hazards on-site; use of personal protective equipment (PPE); safe work practices 
expected; safe and effective use of equipment on-site; and medical surveillance requirements including 
recognition of symptoms and signs of exposure to hazards, decontamination procedures, UXO awareness, 
and the emergency response plan. 
The individual conducting site-specific training will document the training. 

Project personnel are also required to receive an explosive ordnance safety briefing from the USAF EOD 
Detachment prior to beginning work on the project.  All site personnel are required to have this training. 
 
4.2.1 UXO Training 
 
Only UXO qualified personnel will be involved in UXO procedures.  All personnel involved in the 
handling of UXO will be graduates of the U.S. Naval School of Explosive Ordnance Disposal, Indian 
Head, and MD. 
The SUXOS will review all available data relating to the UXO anticipated to be on-site.  All operational 
personnel will be refreshed on the recognition of the anticipated UXO items as dictated by historical 
records.  As additional UXO are encountered, training will be provided to assure all personnel are alerted 
to the additional hazards.  

Operational personnel will also be briefed on the hazards associated with electro-explosive devices (EED) 
and their susceptibility to electromagnetic radiation (EMR) in the radio frequency (RF) range. 
 
4.2.2 OSHA Training 
 
All UXO personnel shall have successfully completed a 40-hour comprehensive course with training in 
hazard recognition and basic health and safety issues, as required by the occupational safety and health 
regulations contained in 29 CFR 1910.120(e).  Completion of an annual 8-hour refresher course is also 
required.  Personnel engaged in site supervisory positions will have completed the 8-hour OSHA 
supervisory training as specified in 29 CFR 1910.120(e). 
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4.2.3 Hazards Communication Training 
 
WESTON will communicate the hazards of materials used or encountered to on-site personnel.  All 
WESTON personnel will be aware of client concerns for adequate Hazards Communication Training due 
to federal state, and local regulations directly affecting certain activities.  WESTON will comply with all 
federal and state hazard communication standards.  
 
4.2.4 Hearing Conservation Training 
 
Training for personnel exposed to excessive noise levels will include the physical and psychological 
effects of high noise levels; noise exposure limits; and the selection, use, and limitations of hearing 
protection devices. 
 
4.3 Visitor Training 
 
All on-site visitors shall receive a health and safety briefing that describes operational activities and 
associated hazards. Visitors will be briefed on the boundaries of the work area and the procedures for 
entrance and exit from the site.  Visitors will also be advised of emergency evacuation procedures and 
assembly points.   
 
Appropriate protective clothing items will be provided to the visitors prior to entry to operational areas.  
All hazardous OE activities will cease when visitors are present and when a non-UXO qualified person is 
escorted or wanders into the exclusion zone.  However, if the visitors are UXO qualified, UXO activities 
in the exclusion zone may continue.  This visitor briefing will be documented.  All personnel who enter 
the exclusion zone during UXO operations should be essential to the conduct of the operation. 
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5 HAZARD EVALUATION 
 

WESTON will comply with all federal and state hazard communication standards. The potential hazards 
to personnel performing the functions outlined in this WP have been identified as explosive, chemical, 
industrial, and physical.  All personnel prior to commencing work activities shall review the entire WP.  
All employees working on-site must be capable of identifying any additional hazards at the work site and 
notifying supervisory personnel. Supervisory personnel will determine the impact or risk of any newly 
identified potential hazard.  All hazards or suspected conditions that may pose hazards must be assessed 
to assure proper protection of operational personnel, the public, and the environment. 

In the event additional hazardous materials or hazardous conditions are discovered that pose an imminent 
threat to the safety of operational personnel, the public, and/or the environment, operations will cease 
until a safe course of action is determined.   Determination to proceed must consider the personal 
protective equipment (PPE) required for continuance of operations. 

The cardinal rule to be observed in any location or operation involving explosives, ammunition, severe 
fire hazards, or toxic materials is to limit exposure to a minimum number of personnel, for a minimum 
amount of time, to the minimum amount of hazardous material consistent with safe and efficient 
operations.  All operations shall be examined to devise methods for reducing the number of people 
exposed, the time of exposure, and the quantity of material handled at any given time.  Determination of 
personnel limits requires that jobs not essential to a particular hazardous operation be performed 
elsewhere and that no unnecessary personnel visit the operational area. 
 
5.1.1 Ordnance and Explosives (OE) Hazards 
 
Minimal OE hazards have been encountered during previous investigations.  WESTON will perform 
avoidance techniques as a precaution while working in areas suspected of containing UXO.  These 
techniques include marking and avoiding suspect UXO, and relocating surface and subsurface sampling 
sites to areas free of anomalies which may be UXO. 
 
5.1.1.1 Ordnance Safety Precautions 
 
Maximum safety can only be achieved through adherence to applicable safety precautions, a preplanned 
approach, and intensive supervision.  The following precautions shall be observed: 

 Only UXO qualified personnel will be involved in UXO avoidance procedures. 
 UXO that has been exposed to fire and detonation must be considered extremely hazardous. 
 Do not wear outer or undergarments made of wool, silk, or synthetic textiles (such as rayon 

and nylon) while working near UXO.  These materials can generate sufficient static charge to 
ignite fuels or initiate explosives.  Any person coming in contact with a UXO shall ground 
himself prior to touching EEDs in order to discharge any electrostatic charge accumulation 
from the body. 

 Do not depress plungers, turn vanes, or rotate spindles, levers, setting rings, or other external 
fittings on the UXO.  Such action may arm, actuate, or function the UXO. 

 Do not dismantle, strip, or subject any UXO to unnecessary movement, except in response to 
a valid requirement. 

 Assume a practice UXO contains a live charge until is can be determined otherwise. 
 Do not allow unauthorized or unnecessary personnel to be present in the vicinity of UXO. 
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Limit personnel exposure time.  Operations shall always be based upon minimum exposure 
consistent with efficient operations. 

 Avoid inhalation of, and skin contact with, smoke, fumes, and vapors associated with 
explosives and hazardous materials. 

 Do not rely on the color-coding of UXO for positive identification of contents.  Munitions 
having no, incomplete, or improper color-coding may be encountered. 

 Avoid the area forward of the nose of a munition until it can be determined that the item is 
not a shaped-charge type item. 

 
5.1.1.2 Recovered Chemical Warfare Materiel 
 
Chemical Warfare Materiel (CWM) is not suspected at this site.  If suspected CWM is located at any 
time, all work will cease immediately.  Site workers will withdraw along cleared paths from the area 
containing the CWM.  WESTON personnel will clearly mark the area containing CWM and report the 
chemical event.  WESTON personnel shall standby in an upwind location until relieved by a government 
representative.  The report of discovery of suspected CWM will be made to the Site Manager immediately 
upon discovery.  
If the presence of CWM is confirmed, the government representative will report the chemical event to the 
appropriate agencies. 

When reporting the suspect CWM, UXO personnel will give the following information to the Site 
Manager; lack of information shall not delay the report. 

 Date and local time of event 
 Location 
 Quantity and type of munition(s) or container(s) and chemical agents involved 
 Description of what has happened 
 Description of property damage 
 Personnel casualties and/or injuries 
 Whether medical services or facilities are required 
 Assistance required 
 Any other pertinent information 

5.1.2 Explosives and Propellants 
 
5.1.2.1 Properties of Initiating Explosives 
 
Initiating explosives include lead azide, mercury fulminate, lead styphnate, and tetracene.  They manifest 
extreme sensitivity to friction, heat, and impact.  When involved in a fire, they can be expected to 
detonate without burning.  In storage, initiating explosives shall be kept wet with water/alcohol mixtures. 
Place emphasis on cleanliness and general housekeeping, since contamination of these explosives with 
foreign, particularly gritty material markedly increases their sensitivity.  Storage water must be free of 
bacteria-forming impurities, which could react to form gases.  
 
5.1.2.2 Properties of Booster Explosives 
 
Explosives used for this purpose include tetryl, RDX, PETN, and RDX with added ingredients.  These 
explosives have sensitivities between initiating explosives and those of explosives used as bursting 
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charges, such as TNT.  They may be ignited by heat, friction, or impact and may detonate when burned in 
large quantities or at too great a depth.  Some of these materials are toxic when taken internally or by skin 
contact, and special PPE precautions may be necessary to protect personnel.  Efforts should be utilized to 
minimize dust in the employee's breathing zone. 
 
5.1.2.3 Properties of Bursting Explosives  
 
Bursting explosives include explosive D (ammonium picrate), amatol, picric acid, TNT, tritonal, RDX 
compositions, HMX compositions, torpex, DBX, and HBX.  In general, these materials are less sensitive 
than initiating or boostering explosives.  Alkaline cleaning agents or other alkaline products should not be 
permitted in buildings where large quantities of these explosives are located.  

• Amatol forms sensitive compounds with copper and brass.   

• DBX is an aluminized explosive that is somewhat hygroscopic and reacts with metals in the same 
manner as amatol.   

• HBX out gasses when exposed to water.   

• HMX compositions usually result in power explosives with a high degree of thermal stability.  

• Pentolite tends to separate into its ingredients (PETN and TNT) and should, therefore, be handled 
as carefully as PETN.   

• Picratol is a mixture of TNT and explosive D.   

• Tetrytol is a mixture of tetryl and TNT, which is stable in storage but exudes at 149°Fahrenheit.  

• Tritonal is a mixture of TNT and aluminum powder and is more sensitive to impact than TNT.  
Tritonal must not be exposed to water. 

 

5.1.2.4 Properties of Other Explosives 

Other frequently encountered military explosives include black powder and nitroglycerin.   

• Black powder deteriorates rapidly on absorption of moisture but retains its explosive properties 
indefinitely if kept dry.   

• Nitroglycerin is extremely sensitive to impact and friction. 
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6 SITE CONTROL MEASURES 

6.1 Daily Operational Procedures 
The protocols shall include, but not be limited to, the following: 

 The SUXOS will review existing site conditions and recommend any required health and 
safety modifications to this WP based on the same. 

 All safety and monitoring equipment will be checked for proper function. 
 The SUXOS will ensure that first aid equipment is complete and readily available. 
 At the morning safety meeting, personnel will be briefed and updated on safety precautions, 

any change to the tasks and objectives of the WP, and anticipated weather conditions. 
 

6.1.1 Morning Safety Meetings 
 
Prior to commencing work each day, the SUXOS will conduct a morning safety meeting for all personnel 
and visitors.  At a minimum, the meeting will include the daily objectives, planned operations, potential 
hazards and risks associated with each day's planned activities, previous confirmed encounters with 
hazardous materials, and any other issues relevant to the WP tasks and objectives.  Meeting attendance 
will be documented on a Safety Meeting Attendance Log.  
 
6.2 Activity Exclusion Zones 
 
Designated exclusion zones are the primary means of maintaining site control and reducing migration of 
hazardous materials into uncontaminated areas during UXO operational activities.  The exclusion zones 
will limit hazardous area access, contain hazardous materials, secure the work zone, and a buffer zone 
between the potentially hazardous area and the remainder of the site.  Site control will be maintained at all 
times.  Only those personnel directly involved with the task being performed will be permitted in 
exclusion zone. 
The UXO Team will be alert to anyone entering an exclusion zone without proper authorization. Intruders 
will be directed to the field office.  Visitors will not be permitted to enter the exclusion zone until all 
credentials are in order, a safety briefing has been presented, the visitor log is properly annotated, and 
UXO related operations have ceased. 
 
6.3 Safe Work Practices 
 
Personnel working with ordnance or explosives shall comply with the following general precautions 
while conducting operation activities: 

 Operations will cease and personnel will evacuate the site when severe weather, with lighting, 
is within five miles of the work site. 

 Cease UXO operations during sand or dust storms. 
 Carrying fire or spark-producing devices is prohibited. 
 Eating, drinking, chewing gum or tobacco, and smoking are prohibited. 
 Fires for heating or cooking are only permitted in authorized areas. 
 Do not conduct any operational activities without approved operating procedures and proper 

supervision. 
 Do not become careless by reason of familiarity with OE related materials. 
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 Avoid direct physical contact with suspect chemical hazards. 
 All field personnel shall use all of their senses to alert team personnel of a suspected or 

potentially dangerous situation.  If an alarm sounds or the presence of a strong nauseating 
odor or the visual observance of fire or smoke should occur all personnel are to evacuate the 
site and notify the UXO Team Leader. 

 Field teams must be aware of monitoring equipment, wind direction, nearest water source, 
evacuation routes and emergency communication and notification procedures. 

 Personnel working in the operational area will be restricted to the minimum of two. The 
"buddy system" will be in effect at all times. 

 A first aid-kit shall be readily available at all times. 
 Operational activities will only be conducted during daylight hours. 
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7 SITE PROCEDURES 
 

Items encountered during operations that are positively identified as UXO, will be reported to the Site 
Manager.  Disposition of these items is the responsibility of U.S. military EOD personnel. 

UXO avoidance is the primary objective of this task, not broad scale UXO clearance. If possible, when 
anomalies are present at a pre-selected surface or subsurface sampling site, then a new location may be 
selected. 

7.1 Unexploded Ordnance Safety Support    

7.1.1 General Support Considerations 
 

A UXO team consisting of a minimum of two qualified UXO personnel shall be used to provide safety 
support prior to or during intrusive activities.  The UXO team should review any archival information 
available regarding the area of the proposed activities.  If possible, the UXO team should determine the 
probable types of UXO that may be encountered and specific safety considerations.  The UXO team 
should meet with on-site management and conduct a general work and safety briefing prior to 
commencement of any on-site activities. 

The UXO team should physically preview the actual construction footprint with the on-site management 
and discuss visual observations and potential areas of concern.  In the event UXO is discovered, the UXO 
team shall place flagging adjacent to the discovery for subsequent visual reference, select a course around 
the item, and lead project personnel out of the area.  The UXO team will safeguard the site pending 
arrival of the appropriate authority. 

If the item is determined to be UXO or a positive identification cannot be made, the Site Manager will be 
informed that EOD support is required.  If the suspect UXO can be safely moved, it may be moved to a 
safe holding area until the EOD response is complete.  If the item cannot be safely moved, no further 
activities are allowed at that location until EOD has removed the item.  Once the item is removed, 
activities may resume. 
 
7.1.2 Geophysical Instruments   
 
7.1.2.1 Schonstedt Magnetic Locators 
 
Schonstedt Heliflux Magnetic Locators detect surface and subsurface ferrous metal items.  The 
technology is based upon fluxgate sensors organized in a gradiometer format. The Schonstedt locator is a 
hand-held unit that employs two (2) fluxgate magnetometers that are aligned and mounted a fixed 
distance apart to detect changes in the earth's ambient magnetic field caused by ferrous metal  (the sensors 
are fixed and aligned to eliminate a response to the earth's ambient field).  The Magnetic Locators respond 
with an audio output and a meter deflection when either one of the two sensors is exposed to a 
disturbance of the earth's ambient field associated with a ferrous target and/or the presence of a permanent 
field associated with a ferrous target (in most cases, it will be a combination of both circumstances).  The 
Schonstedt Heliflux Magnetic Locators are highly portable magnetometers that will be used to quickly 
screen surface and near-surface areas for ferrous content. A Schonstedt appropriately configured for 
down-hole operations or a Forester Ferex Ordnance Locator, designated the MK26 Ordnance Locator will 
be used to clear boreholes.  

  
 12



    
 
The Schonstedt Model GA-72CV is a reconfigured GA-52C with several design upgrades, as described 
below.  All principles of operation and capabilities are identical.  The GA-72CV: 

• Has a plastic case with an attached handle grip. 
• Has a meter that reads “+” and “-“ ranges during operation.  This meter aids in determining the 

orientation or horizontal and near-horizontal subsurface objects. 
•  

 

The Schonstedt magnetic locators are all generally capable of ordnance location to the depths shown in 
Table 1.  Detection capabilities should be verified on site prior to beginning operations. 

Table 1:  Depth Capabilities 

ITEM DEPTH (Feet) 
81 mm mortar 1 
175 mm projectile 5 
MK81 bomb 9 

      SOURCE: GA-72CV Instruction Manual, August, 1992 
 

7.1.2.2 Foerster Ordnance Locators 
 
The Foerster Ferex Ordnance locator - designated the MK26 Ordnance Locator, is a military-approved 
locator in use by U.S. Military EOD forces for detecting subsurface ordnance items.  The locator is a 
hand-held unit that incorporates two flux-gate magnetometers, aligned and mounted a fixed distance apart 
to detect changes in the earth's ambient magnetic field caused by ferrous metal or disturbances caused by 
soil conditions.  When in the down-hole mode and with the indicated settings the MK26 can detect a 
40mm target at the distances in Table 2. 
 

Table 2:  Foerster Detection Capability 

Mode Scale Detection Area 

1 3 6 Inches 

1 1 10 Inches 

1 0.03 17 Inches 
 
7.1.3 Calibration 
 
Prior to use in the field each day, geophysical instrumentation will be checked for operational reliability 
and calibration prior to use in the field.  The SUXOS will ensure that this is done against a known, buried 
item.  Copies of instrument checkout and calibration verification will be maintained on-site.  
If equipment field checks indicate that a piece of equipment is operating incorrectly and field repair 
cannot be made, the equipment will be immediately tagged and removed from service.  Replacement 
equipment will meet the same specifications for accuracy and sensitivity as the equipment removed from 
service. 
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7.1.4 Maintenance 
 

If an equipment problem is encountered, maintenance will be performed as soon as possible; records of 
the unscheduled maintenance and corrective action (vendor receipts) will be maintained and will indicate 
equipment identification, problem description, corrective action, person performing the maintenance, and 
associated costs.  

7.2 Ordnance Procedures 

7.2.1 Surface Sweeps  
 
A surface sweep will be done for each area that may contain UXO during this project.  The surface sweep 
allows subsequent unimpeded access by site workers.  Access routes will be cleared to a minimum width 
of twice the width of the widest vehicle.  Work areas requiring a surface sweep will be swept to the size 
of the work area with a 10” buffer zone.  Areas swept for surface access will be clearly marked upon 
completion of the sweep. 
 
An exclusion area will be established around each area during operations.  The exclusion area will 
encompass the area of activity, and it will control access and egress.  Only UXO personnel and the 
USACE Safety Specialist (if on site) will be authorized within the exclusion area during UXO operations. 
If anyone other than the authorized individuals is found within the exclusion area, all UXO operations 
will stop until the unauthorized personnel have exited the area.  For the purpose of this plan, the exclusion 
zone will be 200’. 
   
The UXO Team, will use a magnetometer to assist in the investigation, and will inspect the surface for 
UXO, OE and OE-related scrap. OE related scrap may be collected by the team as it performs the surface 
sweep. Scrap (if collected) will be placed at the corner of each work area.  Any item of OE related scrap 
too large to be comfortably collected in this manner will be marked. Collected scrap will not be removed 
from the range.  
 
A magnetometer will be used on this project to assist in the visual surface clearance.    
The team will place a pin flag at the location of suspect OE, and record the locations of the pin flags for 
follow-on action as directed by the SUXOS. The team will use a distinctive color-coding system – 
dependent upon the colors available at the project site.  At mobilization, the SUXOS will designate the 
color-coding system to mark the following: 
 

• Color 1 = To mark individual OE items and areas containing multiple OE. Only UXO 
personnel will handle items marked with this color. 

• Color 2 = To mark OE-related scrap items free of explosive hazards. 

• Color 3 = Surface sweep lane boundaries. 

The SUXOS may adjust the color code dependant on site conditions.  The SUXOS must ensure that all 
personnel are fully briefed on any changes to prevent confusing hazardous items with safe to handle 
material. 
 
UXO personnel will perform Explosive Ordnance Reconnaissance (EOR) procedures on all ordnance 
items discovered during this surface clearance.  EOR procedures are conducted to determine the 
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condition, identity and hazard presented by the item.  EOR procedures will not be conducted until all non-
UXO qualified personnel have withdrawn to a safe area. 
 
The location of all discovered UXO will be marked on a project map.   

7.2.2 Sub-Surface UXO Clearance 
 
For the sub-surface UXO clearance, anomaly acquisition will be conducted with a geophysical instrument 
in what is commonly known as a mag and flag operation.  Once grid boundaries are established, each grid 
will be subdivided into search lanes that are approximately 5 feet wide.  The width of the lane will depend 
on terrain and may vary from 3 to 5 feet in width.  UXO personnel will assemble in line formation, one 
per search lane, and advance in a slow, continuous pace, visually inspecting the surface for UXO and 
evidence of explosive compounds in the soil (stains); simultaneously, they will search for subsurface 
anomalies with a metal detector. This process will continue until the assigned search lane is completed.  
Each time the instrument indicates an anomaly, the operator places a pin flag next to the highest 
obtainable reading from the instrument. Once all anomalies have been marked, the UXO personnel will 
perform anomaly excavation procedures.  
 
A variation of the mag & flag procedure is called a mag & dig.  In this case the grid is divided into lanes 
as before but there is a two-man crew for each lane.  As the crew advances each anomaly is excavated as 
it is encountered.  Depending on site conditions it is sometimes more advantageous to use the mag & dig 
instead of the mag & flag operation.  The Senior UXO Technician on site will make the determination to 
use this technique.  
 
Because of the detection limits of the instruments, the clearance may need to proceed in a series of "lifts" 
until the required construction depth is reached.  The UXO team will use the all-metals detectors to clear 
the site to 2 feet.  Construction personnel will then remove the top 20 inches.  This process will be 
repeated until the required depth is reached. 
 
For areas where the entire site does not require clearance to depth, such as for footings or fence posts, 
UXO personnel will use down hole instruments to clear the dig site.  This will be done in a series of lifts 
using an auger to cut an access hole to lower the instrument probe until the desired depth is reached.  
Depth of each lift will depend on the detection capability of the instrument.  
 

7.2.2.1 Excavation Procedures 
 
The UXO Team will excavate down to each anomaly and perform Explosive Ordnance Reconnaissance 
(EOR) procedures, assessing all suspect ordnance to determine their condition and potential hazards.   
 

• Qualified UXO personnel will perform excavations so that identification procedures 
can be conducted.  If the anomaly cannot be uncovered within the specified depth, 
the UXO Team will conspicuously mark the site with flagging material and continue. 
The on-site government USACE Safety Specialist will determine if deeper 
excavation is required. 

• If earth moving machinery (EMM) is used in the excavation of the anomaly, the 
EMM shall not dig any closes than 12 inches from the anomaly.  Once the excavation 
is within 12 inches of the anomaly, the excavation must be completed manually.  If a 
non-UXO qualified person operates the EMM, the operator shall leave the immediate 
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area of the excavation while the UXO team completes the manual excavation.  If 
qualified, UXO personnel may operate the EMM. 

• Due to the nature of training mines and the potential for booby traps and anti-
handling devices, before moving a mine that is recovered, the mine will be 
thoroughly checked for these devices.  As an additional precaution, a grapnel hook 
and rope may be employed to remotely move the mine – removing UXO technicians 
from the immediate area of the mine.  

• If the subsurface contact proves to be non-UXO, it will be removed and the hole 
rechecked with a geophysical instrument.  If the hole is "clean," it will be refilled and 
tamped.  If the contact is a UXO, it will be marked with a pin flag for disposal as 
required.  The area of 1meter radius around the identified anomaly will be checked to 
ensure that the primary anomaly was not masking additional anomalies and to ensure 
that all anomalies have been investigated. 

• Each UXO will have its condition and identification determined by qualified UXO 
personnel.    

• All access/excavation/detonation holes will be backfilled with the soils excavated 
from the hole.  

7.3 Fence Post Holes, Soil Sampling and Well Drilling Sites  
 
Down-hole UXO avoidance is not anticipated for the successful execution of this project, however, the 
procedures are included in the event of a requirement for borehole soil sampling. 

The UXO team shall locate magnetic anomaly free areas for soil and groundwater sampling.  This shall be 
accomplished using a magnetometer with down-hole monitoring capabilities.  The UXO team shall start 
the borehole with a hand auger. 
 
At a two-foot depth, the hand auger will be withdrawn and the magnetometer will be lowered into the 
borehole and the borehole checked for magnetic anomalies.  If no magnetic anomalies are found, the 
procedure will be repeated at two-foot intervals to a depth of maximum depth of 6 feet.  If virgin soils are 
reached at a shallower depth, the UXO Technician III may cease the operation if in his/her opinion the 
chance of encounter with UXO has been eliminated. 

7.4 UXO Operations 

7.4.1 UXO Identification 
 
UXO personnel will perform UXO identification and characterization in accordance with EP 385-1-95a 
Basic Concepts and Safety Considerations for Ordnance and Explosives Operations after the suspect 
UXO has been found. 

7.4.2 UXO Reporting 
 
Suspected UXO will be reported to the SUXOS when found.  He will investigate the item and report the 
suspect UXO to the Site Manager.  He will then coordinate with the USAF EOD Unit for support.   
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The SUXOS will ensure that each suspected UXO is listed by type of ordnance, and location within the 
grid.  If a grid system is used, the location within the grid will be measured from the two closest grid 
corners and the identification of the grid corners measured from (such as 25 feet from northwest corner 
and 75 feet from northeast) will be included as part of the description.  For subsurface UXO the depth 
below ground surface must also be measured and the type of soil (such as sand, clay, loam, etc.) recorded. 
 
At the end of each day’s activities the SUXOS on site will turn in the list of suspected UXO to the site 
manager.  A listing of all found UXO and their disposition will be included in the final report. 

7.4.3 UXO Disposal 
 
WESTON will perform no UXO disposal during the execution of this project.  USAF EOD personnel will 
perform all UXO and suspect UXO disposal operations. 

7.4.4 Inert Ordnance 
 
During construction activities any inert ordnance items located will be inspected by the UXO Technician 
(Tech II or higher) and then by the SUXOS who will place the item in a secure storage container after re-
inspecting all items to ensure that the items are free from all energetic materials. The SUXOS will 
maintain an inventory of all items placed in the secure storage container.  These will be turned in to 
USACE at the project completion, or as directed by the USACE, left on the site property. 
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FLD 21 EXPLOSIVES 
 

GENERAL 
 
Explosives are a special category of hazardous materials. If improperly handled, processed, or stored, 
explosives can cause substantial property damage, injuries, or death.  Thus, the safety of explosives 
operations must be a primary concern at WESTON.  
 
Explosions fall generally into two major categories: detonations and deflagrations.  Detonations are 
chemical reactions containing large amounts of energy per unit mass.  A detonation produces a shock 
wave that travels faster than the speed of sound in air.  Explosive hazards include potential exposure to 
energetic materials or to the use to metastable or exothermic materials that, although not intended for 
use as explosives, could react explosively. Another type of explosion is referred to as a deflagration. 
Deflagrations occur when the pressure of vapors trapped within a space or container exceed the ability 
of the container to retain the pressure. If the failure produces enough energy, the escaping vapors can 
be ignited resulting in a fireball sometimes referred to as a BLEVE (Boiling Liquid Expanding Vapor 
Explosion) that can be deadly and cause severe extensive damage from the fire, shockwave and flying 
debris. It is different than a detonation because the shock wave associated with a deflagration travels 
slower than the speed of sound in air. 
 
Recognition and Risk Assessment 
 
WESTON activities involve potential exposure to explosives or use of explosives in a number of ways. 
Explosives may be used for seismic investigations to improve production of wells, and may also be 
used in construction.  Explosives in the form of containers potentially under pressure due to miss 
management or abandonment, containers that have been impacted by a fire or other catastrophe may be 
encountered in hazardous materials response or remediation. Explosions may also be associated with 
process equipment and repair or replacement of fuel systems. WESTON activities involving exposure 
to explosives also include investigation and remediation of (1) soils presenting explosive hazards, (2) 
buildings with explosives residues that represent explosion hazards, (3) unexploded Ordnance (UXO), 
and (4) military munitions that have been abandoned, expelled from demolition pits or burning pads, 
lost, discarded, or buried. These are the four categories of explosives referred to as ordnance and 
explosive (OE). Explosives are also used to dispose of OE categories 3 and 4. 
 
Handling of containers that may present explosion hazards and OE investigation and disposal or any 
investigation and remediation work where OE may be present are topics addressed in other procedures. 
This FLD addresses use of explosives for well development, construction and seismic investigations.   
REFERENCES 
 

Related FLD OPS: 
 
FLD01 – Noise Protection 
FLD30 – Hazardous Materials Use and Storage 
 
29 CFR 1926 sub Part U 
USACE EM 385-1-1 Section 29 
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RESPONSIBILITIES 
 
The project manager, person (s) preparing site specific safety plans and persons providing technical 
review of site specific safety plans are responsible for determining the hazards associated with 
explosive materials and a particular explosives operation, specifying the appropriate control measures 
needed to mitigate those hazards including assignment of qualified persons to perform work with 
explosives or blasting and establishing controls for explosives used for blasting, seismic investigations, 
developing wells, etc., and participating in periodic inspections to ensure that appropriate control 
measures are in effect. It is also the responsibility of the project manager and site manager and Site 
Safety Officer to ensure explosive handlers and blasters are properly qualified, that blasters licenses 
are in place and only persons with Commercial Drivers Licenses with explosive endorsements or 
authorized military personnel operate vehicles transporting explosives. 
 
 
Prevention and Protection Programs 
 
Only personnel who are approved by the site manager and the Site Health and Safety Coordinator 
(SHSC) shall be allowed access to an area where there is a recognized potential for explosives or 
where explosives are being used. Only properly certified persons will perform explosives handling or 
blasting work. 
 
 Explosives are considered a hazardous material and once used, must be handled and disposed of in 
accordance with Resource Conservation Recovery Act (RCRA) guidance.         

 

PROCEDURE 
 
Potentially Explosive Containers 
 
Working near explosive or potentially explosive containers requires extreme caution.  Containers that 
are over-pressurized to the extent that the container head (opening/bung) is swollen several inches 
above the level of the chime should not be moved.  The practice of tapping containers to determine 
their contents is neither safe nor effective.  A laser thermometer can be used at a distance to determine 
the level of substance in a container and whether the contents are liquid or non-liquid. 
 
When sampling or venting is required, remotely operated tools are the safest available means of 
opening containers.  Sampling or venting is performed using a backhoe spike, hydraulic drum opener, 
or pneumatic device.  Critically swollen drums should be vented or opened in-place. Drums that can be 
moved should be staged in an open area.  Drums should be placed in rows with adequate aisle space to 
allow ease in backhoe maneuvering.  Once staged, the drums are quickly opened by remotely punching 
a hole in the drum head or lid with the spike or pneumatic drill, which removes the bung. 
 
Heavy equipment shall be equipped with blast shields to protect against flying debris.  Blast shield 
shelters will be provided for personnel who must remain with in the exclusion distance of potential 
explosions and fragmentation hazards. Site personnel not protected by blast shields should be far 
enough away from the potentially explosive containers to avoid being hit by debris if an explosion 
occurs. 
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Explosives as Monitoring Devices for Construction and Well Development 
 
Explosives as identified in Table 1 are occasionally used for project work.  For example, electronically 
detonated black powder shells (Betsy Seismic shells) are used as a seismic source for underground 
surveys.  Explosives, blasting caps, detonation cord, etc may be used for construction and well 
development. Material safety data sheets shall be obtained for explosive products intended for use at a 
site. 
 
Handling of explosives and performance of blasting will comply with 29 CFR 1926 Subpart U and EM 
385-1-1 Section 29. 
 
When using explosives for project work, the following precautions shall be observed: 
 

• Only trained and qualified personnel are authorized to perform explosives work. 
 
• Un-used explosives must be promptly returned to the manufacturer or approved on-site storage. 
 
• Adequate security measures should be taken when storing explosives onsite. DOD and/or U.S. 

Bureau of Alcohol, Tobacco and Fire Arms regulations must be followed  
 
• The explosives should not be stored behind doors that can be removed.  Hinges may or may not 

be welded and could be removed by unauthorized personnel. 
 
• Signs indicating explosive hazards must be prominent. 

 
• Detonators should be stored away from explosives. 
 
• Gasoline other that in vehicle fuel tanks must not be carried in a vehicle containing explosives. 
 
• An approved Explosives Management Plan must be in place prior to handling of explosives or 

blasting. 
 
 

 
TABLE 1 

EXPLOSIVES CLASSIFICATION SYSTEMS 
HAZARD EXAMPLE DOT CLASSIFICATION 

Blast and fragment Bulk explosive or artillery shell Class A 
Intense heat/fire Rocket motor Class B 

Minimal hazard Squibs, small-arms ammunition 
detonators Class C 

Insensitive high 
explosives substance ________ Blasting agent 
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EXPLOSIVES MANAGEMENT PLAN 
The following represents minimal requirements for an Explosives Management Plan:  
 

GENERAL 
This Explosives Management Plan outlines the procedures to be used by WESTON personnel to 
acquire, receipt, store, transport, issue, and report the loss of explosives utilized during this project.  
All personnel involved with explosives will comply with all federal, state, and local laws as required.  
 

LICENSES /PERMITS 

 

ACQUISITION 

The types and estimated quantities of explosives that are anticipated are listed in Table -1: 
 

Table   1 Explosive Quantity 

ITEM QUANTITY 

Boosters, Cast TBD 

Shaped Charges  TBD 

Time Fuse  TBD 

Non-electric Detonators  TBD 

Detonating Cord  TBD 

Fuse Igniters  TBD 

NONEL TBD 

Explosives will be purchased from a commercial vendor. Vendor information will be provided as 
required. 

INITIAL RECEIPT 

The following procedures will be adhered to upon receipt of explosive materials. 
a. Explosives on site will be limited to what will be used in one day with the provision that 

unused explosives will be returned to the vendor or supplier, or they will be stored in 
accord with 27 CFR 55. 

b. Upon arrival at the site the blaster will escort the vendor to the explosives storage 
magazine. 
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c. The vehicle transporting the explosives will be escorted to the explosives bunker prior to 
unloading. 

d. All unauthorized personnel will remain at a minimum of 900 ft from explosive vehicle 
while it is loading/unloading. 

e. An individual authorized to receive the explosives will compare the explosives delivery 
record to the actual quantity delivered prior to accepting custody for the explosives. 

f. Once the quantity has been confirmed, the explosive delivery record will be signed and the 
explosives transferred to and stored in the approved bunker. 

g. All material introduced or removed from the magazine will be entered on stack cards and 
explosive records updated.  

h. If it is determined that there is a discrepancy between the quantity delivered and quantity 
shipped, the following will occur:  

- Notify the Site Safety Officer. 
- Do not accept shipment. 
- Contact the Shipper to resolve the discrepancy. 

Note: If discrepancy cannot be resolved, notify the Local Law Enforcement Agency, Bureau of 
Alcohol, Tobacco, and Firearms, WESTON Regional Safety Manager, PM, and the client COR. 

 
Figure  1 

 
Procedures for Receipt of Explosives 

 

 
 
 
 

STORAGE 

Explosive materials will be stored as follows: 
 

a. Explosives will be stored in an explosive storage facility (magazine) provided by the client 
or that WESTON will construct for an explosives facility for the project.  These explosive 
magazines will comply with OSHA, USACE EM 385-1-1, Department of the Army, 
Bureau of Alcohol, Tobacco, and Firearms, and any appropriate State  regulations 
pertaining to explosive magazines. 

Receive 
Explosive 

Secure Explosives 
in Magazine 

Generate 
Magazine Data 

Cards  
 

Inventory 
Sign Receipt 

Documentation 
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b. The explosive magazine will be secured with a padlock having a case hardened shackle and 
at least five (5) tumblers and shall be protected with a cap constructed of at least No. 14 
gage steel so as to prevent sawing or levering action on the lock or hasp. 

c. In the event that the lock or facility shows signs or tampering or break-in, do not enter the 
magazine or touch the broken lock/door. Refer to Subsection on Loss, Theft,  
and Unauthorized Use of Explosives. 

TRANSPORTATION 

The transportation of explosives from the magazine to locations requiring demolition operations will 
be conducted in the following manner: 
 

a. Vehicles transporting explosives from the magazine to locations requiring demolition 
operations will stay on all roads either improved or unimproved. 

b. Speeds will be kept to 20 miles per hour or less depending on road conditions. 

c. Radio communications will be maintained with the UXO Safety Officer. 

d. Vehicles will have a safety inspection performed prior to loading explosives. 

e. Vehicle will be equipped with a first aid kit and a minimum of two (2) each 2A10BC fire 
extinguishers. 

f. Vehicle will be placarded during transport of explosives. 

RECEIPT PROCEDURES 

Prior to accepting any explosives, the procedures outlined above in the initial receipt procedures will 
be accomplished.  
 
 
Only licensed and authorized blasters will be authorized to purchase, receive, access, issue, transport, 
and use explosives for this project. 
 
Upon completion of each demolition operation, an ammunition consumption report will be completed. 
Upon expenditure of all explosives, the authorized person will certify in writing that the explosives 
were used for their intended purpose.  

 

INVENTORY REQUIREMENTS 

A physical inventory of all explosives will be accomplished in accordance with the following schedule: 
 Whenever explosives are removed from the magazine. 
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 On a minimum weekly basis, when the magazine is not unlocked and opened. 
 Whenever the door to the magazine is unlocked. 

Exception:  When opened for inspection by State or Federal Inspectors, an inventory need not be 
completed. 

A running inventory will be completed using the Department of Army Form 3020-R Magazine Data 
Card or equivalent. If a discrepancy exists between the physical inventory and inventory records, the 
following steps will be taken: 

 Notify the Safety/QC Officer 
 Re-inventory explosives 
 Inspect data cards for errors 
 Reconcile data cards, physical inventory, and ammunition consumption reports 

Note: If discrepancies continue to exist, see Subsection Loss, Theft, and Unauthorized Use of 
Explosives. 

RETURN OF UNUSED EXPLOSIVES 

All explosives not used for demolitions operations will be returned to the magazine at the end of the 
day. Magazine data cards will be annotated and an inventory completed in accordance with inventory 
requirements above.  

DISPOSAL OF REMAINING EXPLOSIVES 

Upon completion of all site activities, the client will be contacted with a request to dispose of all 
excess explosives. Upon approval from USACE, all explosives will be disposed of in accordance with 
appropriate demolition procedures. 

LOSS, THEFT, AND UNAUTHORIZED USE OF EXPLOSIVES 

These procedures apply if either of the following occurs: 
 If during an inspection of the explosive magazine, it is determined that forced-entry has 

occurred: 

a. Do not enter the magazine. 

b. Do not handle or disturb items within the immediate vicinity. 

c. Secure the magazine by posting a guard to prevent further access. 

d. Notify the following individuals: 

i. WESTON Safety Officer 
ii. WESTON Project Manager 
iii. WESTON Division Safety Manager 
iv. WESTON Corporate EHS Director 
v. Client designated contacts 



FLD 21 – Revised January 2004  8 

vi. Appropriate local law enforcement agency(s) 
vii. Bureau of Alcohol, Tobacco, and Firearms 
viii. State agencies as appropriate 

 
 

e. Do not allow entry into the magazine by others until Law Enforcement Personnel arrive. 

f. Immediately upon request of Law Enforcement Personnel perform physical inventory 
and reconcile on-hand explosives with magazine data cards. 

g. Assist above individuals and agencies as needed. 

 If during routine inventories discrepancies are discovered and cannot be reconciled, notify 
the personnel listed above. 

EXPLOSIVES SITING PLAN 

EXPLOSIVE STORAGE MAGAZINES 

The explosive storage magazines to be used on this project are an ABC ATF Type 2 specification 
magazine with an attached Type 4 class BC cap box attached.  Additionally, a IME/DOT truck box 
will be utilized for transport of the explosives and as a day box. The location of the magazine is 
depicted in figure 1. 
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Figure 2:  Magazine Siting  
 

 

 

 

 

PLANNED OR ESTABLISHED DEMOLITION AREAS 

 

EXPLOSIVE REQUIREMENTS 

Table 3 Explosive Quantities 
 

ITEM QUANTITY   CLASS

Boosters, Cast TBD TBD 

Shaped Charges  TBD TBD 

Time Fuse  TBD TBD 

Non-electric Detonators TBD TBD 

Detonating Cord  TBD TBD 

Fuse Igniters  TBD TBD 

NONEL TBD TBD 

 

 
 



 

 

BLASTING PLAN 

A blasting plan using the following Blasting Questionnaire/Plan or an equivalent Plan providing the 
information identified below must be developed, written reviewed and approved prior to any blasting: 
 

BLAST QUESTIONNAIRE/PLAN 
 
A. Preparation and Personnel 
 
 1. Is Blast Permit Required? (Y/N)     . Who is responsible for obtaining?                    .  Has it 

been obtained? (Y/N)     . 
 
 2. Blaster in Charge:                           
  Co-Supervisor:                           
  Shot Logger:                            
  Plan/information provided by:                             
 
 Identified personnel are qualified according to client, blasting contractor, state and Federal 
standards? (Y/N)      
 
 Name:                                 Signature:                                           
 
B. Information to be provided/completed by Blaster before beginning. 
 
 1. Explosive 
 
 a. Name/Type of Explosive:                         
 b. Size of charges:                         
 c. Configuration of charges:                         
 d. Initiation system to be employed: Electrical Sequential Timer 
 e. Number of shots:             
 f. Time between shots:            
 e. Initiation system acceptable for explosive, size and configuration of charges? (Y/N)        
  
 2. Procedures to control flyrock:  
  
 3. Vibration control procedures:  
 
    
 

Structures of concern:  No. Distance to closest Control procedures 

    

    

    

    

 



 

 

 4. Misfire procedure. 
 
  a. Wait 60 minutes 
  b. Blaster-in-Charge's  plan for correction:                                                                                           

. 
  c. Does the situation require contact with manufacturer?      .  If so, was contact  
  made?       With whom?   
 
 
What was direction given if any?                                                                                                                    
 
Blast Questionnaire/Plan 
 
B. Shot completion documentation 
 
 1. Number of Charges Set:               
 2. Number of Shots Fired:               
 3. Number of Misfires:               
 4. All misfires corrected:             
 5. Seismograph documents vibration control effective on each shot?         
 6. Visual inspection of structures completed?             
  a. Damage to Sewer?      
  b. Damage to Building?      If yes, describe.                                                                                          
 
 
Documentation Completed by: 
 
Name:                                             Signature:                                                   
 
 
 



ATTACHMENT J 
 

DRILLING SAFETY 





















































ATTACHMENT K 
 

BOATING 
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FLD 18 OPERATION AND USE OF BOATS  
 

 
 
GENERAL 
 
WESTON acknowledges the significant hazard that operating watercraft creates for our personnel, 
vendors and clients. This procedure describes the minimum requirements for WESTON personnel to 
be involved in activities or tasks that require the use of boats (watercraft). The following is an outline 
of the combinations of personnel that are possible in a boating related job: 
 
1. Only WESTON Personnel 
2. WESTON personnel and client and/or vendor personnel  
3. Vendor personnel only 
 
WESTON requires that a Pilot, Helmsman, or  Captain of the vessel be identified and approved for all 
three of these personnel combinations involving watercraft. For tasks that require non-WESTON 
personnel to be present on a WESTON boat, the boat or other watercraft may need to be operated by 
an individual with a current U.S. Coast Guard (USCG) Captain’s license and rating for the type of 
vessel being operated.  
 
NOTE: The local Coast Guard Regional Marine Safety Office (MSO) should be contacted to 
determine the need for a Captains license. Criteria to be assessed would include; location, type craft, 
tasks to be conducted, personnel involved and the basis for passengers to be onboard.  
 
APPROVALS 
 
Use of watercraft requires the written approval of the Division Safety Manager (DSM) and a Boating 
Safety Review Committee Member. The DSM and Boating Safety Review Committee Member shall 
review and approve Health and Safety Plan tasks associated with the use of watercraft. Approved 
Boating Safety Review Committee Members are: 
 

• James Davis 
• Conrad Lehr 
• Michael McCarley 
• Shel McGee 
• Paul Potvin 
• Theodore Blackburn 

 
A Pilot, Helmsman, or Captain shall be identified by name and approved by the DSM and a member of 
the Boating Safety Review Committee. The Pilot, Helmsman, or Captain shall prepare a float plan and 
file the float plan with the DSM, Safety Officer, and the Project Manager. The Float Plan may also be 
filed with the appropriate authority (U.S. Coast Guard). Pilot, Helmsman, or Captain qualifications and 
experience shall be defined at a minimum as follows: 
 

• License and rating (Coast Guard and State or other) if required, 
• Experience with type/size of boat being used 
• Experience on body of water where the boat will be operating 
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REFERENCES 
 
Related FLD OPS: 
 

FLD02 - Inclement Weather 
FLD05 - Heat Stress Prevention and Monitoring 
FLD06 - Cold Stress 
FLD07 - Wet Feet 
FLD10 - Manual Lifting of Heavy Objects 
FLD15 - Remote Areas 
FLD19 - Working Over or Near Water  
FLD32 - Fire Extinguisher Required and Requirements 

 
Reference Guide to State Boating Laws (fifth edition)-USCG 
 
PROCEDURE 
 

This field operating procedure is intended as an overview and guide for boating operation and safety. 
This field operating procedure is much too brief to adequately prepare personnel to operate watercraft 
or work on the water. At a minimum, WESTON requires that WESTON personnel and Vendors who 
plan to operate watercraft take a course on Boating Skills and Seamanship offered by the Coast Guard 
Auxiliary, as well as any State-required training. Topics covered usually include sailing, marine 
engines, navigation, ropes and knots, locks and dams, and safe boat handling and operation. 
 

Introduction 
 
Watercraft are frequently used in WESTON field activities to gather environmental information and 
samples. The use of boats without adequate preparation and training can lead to accidents, injuries, 
and death. 
 
Whether a passenger or Pilot, 
Helmsman, or Captain of the Boat used 
for environmental monitoring, all 
personnel have responsibilities for 
safety. All personnel working on boats 
need some basic information about 
boat safety equipment and preparation, 
and about routine boating procedures 
and emergency procedures. Even if an 
individual does not plan to pilot a boat, 
an accident may unexpectedly put him 
or her in command or in the water 
alone. 

 
Three major areas of boating safety 
will be discussed in this field 
operating procedure: 

 
1. Selection and preparation of the 

vessel and its equipment. 

Coast Guard Notes: 
A Coast Guard study of boating accidents shows that the main cause 
of fatalities to be boats capsizing due to someone standing up in the 
boat, improper loading of the boat, or ignoring weather warnings. 
Most boating fatalities resulted from boats capsizing. The second and 
third largest number of fatalities resulted from falls overboard, vessels 
sinking, and collisions. 
 
Every person operating a boat is legally responsible for inspecting, 
equipping, and operating the boat in compliance with federal and state 
regulations and for any damage that may be caused by operation of 
the boat. The person in command of a boat is required to know the 
requirements for operation and navigation of the boat, the regulations 
that apply locally, and the mandatory rules of the road.  
 
The rules of the road are the codes governing the lights to be 
carried by boats, the signals to be made, and the actions of one 
boat with respect to another when the risk of collision exists. 
International Rules of the Road for preventing collision at sea were 
first formalized in 1889 for navigation in international waters. The 
United States has adopted similar rules that must be followed in all 
United States waters. (The separate rules that have existed for the 
Great Lakes, the Mississippi River and its tributaries, and the 
intracoastal waterway and other inland waters are in the process of 
b i lid d )
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2. Preparation of information and other items needed for the field trip. 
3. Operation of the vessel under routine and emergency conditions.  
 

Much of the information in this field operating procedure has been drawn from publications of the 
U.S. Coast Guard and the U.S. Coast Guard Auxiliary. Many other references are available, such as 
“Chapman Piloting – Seamanship & Small Boat Handling” by Elbert S. Maloney. Please refer to 
these sources for additional information. 

 
Hazard Recognition 
 

The hazards associated with the operation and use of watercraft include but are not limited to: 
• drowning,  
• heat stress,  
• cold stress,  
• hypothermia, and  
• injuries from slips, trips, and falls.  

 
The potential for back injuries due to improper lifting techniques also exists when working on boats. 
Carelessness, horseplay, or other unsafe acts that could cause injury to personnel when operating or 
using boats are prohibited. 
 
There are also serious hazards associated with untrained, inexperienced personnel operating boats 
and/or boating equipment, lack of USCG-approved Personal Floatation Devices (PFD), and misuse of 
appropriate PPE , which could result in injury or death. 

 
Some of the most serious and often neglected hazards associated with boating safety include: 

• Weather – weather and weather forecasts need to be reviewed prior to departure and while boating. 
Changes in weather conditions can happen quickly and can create serious problems if caught unaware. 

• Operating in unfamiliar waters – currents, subsurface obstructions, and navigation need to be 
included in float plan development  

• Operating an unfamiliar vessel – different types of boats have different characteristics in handling 
and performance. The type of vessel must be both appropriate for the type of waters where the 
vessel will operate and for the type of work expected to be performed. 

 
Documentation Requirements 
 

Health and Safety Plan 
 
A WESTON HASP is required for any work involving a boat or other watercraft. This HASP shall 
include specific descriptions of : 
• Work to be performed from the watercraft, 
• Body of water that will be involved, 
• Type of boat to be used, 
• Identity and qualifications & experience of the Pilot, Helmsman, or Captain  and the crew. 
• Definition of conditions such as weather and hours of operation where the boat will be 

prohibited from operating or will be required to stop work and return to port. 
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• Communication methods and frequency. 
• Methods of navigation, charts and maps 
 
Pre-Trip Hazard Assessment and Boating Checklist 
 
The Pilot, Helmsman or Captain shall be responsible for completing a Daily Boating Pre-Trip 
Inspection Checklist (Refer to attachment "A" ) prior to each days operations. Any deficiencies 
noted shall be resolved prior to leaving the dock. 
 
Registration 

 
All boats must be registered and their numbers and validation stickers displayed. The certificate of 
registration must be onboard at all times when the boat is being operated.  
 
NOTE: Livery boats under 26 feet in length, hired for less than seven days, need not carry the 
certificate, but must have copy of the lease or rental agreement on board, signed by the 
owner/representative and by the person renting the boat. The agreement must show the registration 
number and the period of time for which the boat is rented. 
 
Navigation Charts 
 
Up-to-date navigation charts, a GPS, and a compass should be taken and information should be 
obtained about any unusual navigation hazards that may be likely in the are, such as shoals, sandbars, 
rocks, or rapids. 
 
Float Plans 
 
The Pilot, Helmsman, or Captain shall prepare a float plan for each trip and file it with the DSM, 
Safety Officer and the Project PM who will be responsible to request a search if necessary. At a 
minimum, the Float Plan should include destination, time of return, who is on board, and a description 
of the boat (refer to Attachment E—Sample Float Plan). 

 
The Coast Guard’s recommended format for a Float Plan provides space for recording: 
 

1. Description of boat in detail, so the boat can be identified and its position can be estimated 
 

2. Number of persons aboard and who they are 
 

3. Radio type and frequencies available 
 

4. Trip expectations, destination, and latest expected return time 
 

5. Name and telephone numbers of Coast Guard or other agency to be notified if return is 
delayed beyond the latest expected return time. 
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Selection and Preparation of the Vessel 
 

This section describes requirements for the selection and preparation of a vessel, compliance with 
WESTON operating procedures, boating safety regulations, and recommendations for achieving more 
than the minimum protection required. 
 
Only watercraft that are considered to be stable in the environment of use should be used for 
environmental monitoring and sampling projects. Canoes and kayaks, due to their tipable nature, are 
not considered to be stable and should not be used unless specific approval is obtained from the 
responsible DSM. and a Boating Safety Review Committee member. 
 
One convenient way to see if a watercraft is in compliance with the minimum safety requirements is to 
request a complimentary inspection from the local Coast Guard Auxiliary. A member of the Coast 
Guard Auxiliary will examine the watercraft for compliance with the federal regulations and 
additional recommendations that the Auxiliary considers desirable for safety. If the watercraft passes 
the inspection, a current Courtesy Examination decal will be placed on the watercraft. If the watercraft 
does not pass, a confidential report of deficiencies will be given to the watercraft owner. 
 
All powered watercraft are required to be registered, usually with a number assigned by the state. 

 
Equipment Needed or Required 
 

Equipment needed or required on all motorboats includes a fire extinguisher, a signaling device, 
means of preventing accumulation of flammable fuel vapors, an approved PFD for each person 
onboard, visual distress signals, and lights if the vessel will be operated at any time before sunrise or 
after sunset. Refer to Attachment "B" for additional equipment discussion and Attachment "A" for an 
Daily Pre-trip Inspection/Equipment Checklist 

 

Recommended Inspections 
 

Before a boat is taken out on a field trip, it should be inspected carefully to see that the engine has an 
adequate fuel supply and is in good working order, that all navigation and communication equipment 
is working, and that all safety equipment is on board and accessible. In addition, all watercraft 
equipment is expected to be in good operating condition. 

 
The Coast Guard Auxiliary publishes information that can be used to develop a pre-trip checklist for 
each specific type of boat. They also provide information that can be used to prepare guidelines for 
engine troubleshooting and for routine engine maintenance. The watercraft should not be operated 
unless a complete pre-trip watercraft inspection is conducted and there are no deficiencies detected. 

 
Refueling Precautions 
 

Gasoline is flammable and watercraft are very susceptible to damage from fire that special safety 
precautions must be taken. Four basic precautions are:  
 

• keep all sources of ignition away from flammable vapors 
 
• keep the nozzle of the fueling source in contact with the fill opening to prevent static sparks 
 
• avoid overfilling tanks 
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• never fill portable fuel tanks in the boat. (Portable tanks should be filled on the dock or at 
another location.) 

 
 
The precautions for fueling boats with inboard engines are usually more elaborate than for outboard 
motors because inboard engine fuel tanks cannot be filled remote from the boat and special ventilation 
equipment is needed. 

 
Equipment 
 

All boats to be used on WESTON projects will be require to have, at a minimum, the equipment 
indicated below. Additional information on equipment, loading and boat handling is contained in 
Attachment B. 
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Accidents 
 

Various studies have shown the following to be the major causes of boating accidents: 
 
• Overloading, overpowering, and improper trim. 
• High speed turns, especially in rough water.  
• Failure to keep a sharp lookout for obstructions. 
• Going out in bad weather (or not starting for home soon enough when good weather turns bad). 
• Standing in a moving boat. 
• Having too much weight too high in the boat, as when someone sits on the deck of a small 

outboard. 
• Leaks in the fuel system. 
• Going too far offshore. 

 
Each of these factors, and others not listed here, should be avoided. A carefully matched boat, motor, 
and propeller, operated in accordance with the law and with courtesy, will go a long way toward 
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eliminating accidents. Always remember that the possibility of trouble always exists; be prepared to 
act in an emergency. 

 
Man Overboard 

 
If someone falls overboard, maneuver the boat’s stern away from him. Shift into neutral immediately 
(kill the motor if you do not have a gearshift) and throw a buoyant cushion or life jacket near the 
victim (try to get it close, but do not aim directly at the victim). Make sure you are well clear of the 
person in the water before shifting into gear again. 
 
Circle around quickly, selecting a course that will allow you to approach the person with the boat 
headed into the wind or waves. Approach him slowly, taking care to come alongside and not over him. 
Stop the motor before attempting to get the victim aboard. 

 
When alongside, extend a paddle or boathook to him, or one end of a line. With the motor stopped, 
lead him around to the stern, where the freeboard is the lowest, if there is enough space at the transom 
for him to get aboard without contacting the motor. If this is not feasible, help the victim aboard over 
the side as far aft as possible. In either case, the use of a boarding ladder will be of help. To avoid a 
capsize while the victim is coming aboard, other passengers should shift their weight to the opposite 
side to maintain trim as much as possible. When helping a person aboard, hold him under the armpits 
and lift gently. 

 
In Case of an Accident 
 

Personnel involved in a boating accident are required to stop and give as much help as possible 
without seriously endangering their boat or passengers. Personnel must identify themselves and their 
boat to any person injured or to the owner of any property damaged. 
 
Personnel witnessing an accident may now render assistance with reasonable assurance of freedom 
from liability. The Federal Boat Safety Act of 1971 contains a “good samaritan” section which 
provides that any person who renders assistance at the scene of a vessel accident will not be liable for 
civil damages from such action if he acts as a reasonably prudent man would have acted under the 
same circumstances. 
 
When giving first aid, proceed slowly. More damage may be done by the well-meaning amateur than 
was caused by the actual injury. Remember, there are only three instances when speed in giving first 
aid is required:  

 
1. when the victim has stopped breathing and has no pulse. 
2. when there is arterial bleeding. 
3. when the victim has been subjected to other injuries that may be life threatening. 
 

The measures required in these instances are taught in standard first aid courses. An NOI is to be 
completed and submitted, as appropriate. If the incident results in the sinking of the vessel, or damage 
to the vessel, a Coast Guard report and NOI is to be submitted as soon as possible. 
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ATTACHMENT A 
 

PRE-BOAT TRIP INSPECTION CHECKLIST 
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Boat Pre-trip Inspection Checklist 
 

 
Date:      /     / 
Name of inspector: 
Type of vessel: 
Type of engine(s): 
Rated boat weight capacity: 
Captain of the boat: 
List of personnel who will be part of the trip:  
 
 
BASICS    

Is there a fire extinguisher on board 
(Type ABC)? 

 YES  NO*  

Is the fire extinguisher inspected?  YES  
Date of inspection 
___/___/_____ 

 NO*  Not Applicable 

Are lifejackets available for each person 
on board? 

 YES 
Specify Type: ______

 NO*  

Has the first aid kit been inspected?  YES  
Date of inspection 
___/___/_____ 

 NO  

Is the first aid kit in a waterproof 
container? 

 YES  NO  

Indicate the emergency signaling 
devices on board (e.g., flares, mirrors, 
flags, etc.). 

List: 
 

What electronics/navigational devices 
are you planning to use (e.g., radar, 
GPS, depth finder, compass, 
communications [e.g., 2-way radio, 
_________, marine radio, etc.], etc.)? 

List: 
 

What body of water will the boat be 
operating in?  

 river 
 stream 
 lake 
 ocean 
 pond 

Name: 
Location: 

________________
________________

Are there any special conditions present 
(barge traffic, dam, adverse weather, 
operation near shipping lanes, near sand 
bars, etc…) 

 YES  NO List: 
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BOAT    

Is the boat registration inspection 
updated for the current year? 

 YES  NO*  

Are the fuel levels adequate?  YES 
Fuel levels________ 

 NO*  

Are bail plugs (upper and lower) present 
on boat? 

 YES  NO*  

Is the motor size adequate for the boat 
(see boat specifications)? 

 YES  NO*  

Are there holes or cracks in the hull?  YES*  NO  
Is the bilge pump operational?  YES  NO*  
Do all engine(s) operate properly?  YES  NO*  
Are spare fuses available on board?
(if req’d) 

 YES  NO  

Does the boat need to have an anchor?  YES  NO  
Is an anchor present?  YES  NO  
Is there enough rope on the anchor for 
the location, depth, and scope? 

 YES 
Length of rope______

 NO  

If operating at night, are the navigational 
lights working? 

 YES  NO*  Not Applicable 

If operating at night, does the pilot, 
helmsman, or captain have prior 
experience operating in such conditions? 

 YES  NO*  

Overall, is the vessel sea-worthy? (If 
possible this determination should be 
made by Coast Guard personnel, prior to 
the trip.) 

 YES  NO*  

Will the dead weight (people + 
equipment) exceed the maximum weight 
requirements for the boat? 

 YES*  NO  

    

TRAILER    

Is trailer in good condition?  YES  NO  Not Applicable 
Are the trailer lights working properly?  YES  NO  
Is the winch operating properly?  YES  NO  
Is the winch strap in good condition?  YES  NO  
Are the trailer rollers cracked?  YES  NO  
Are the trailer boat guides straight and in 
good condition? 

 YES  NO  

Do the tires have appropriate air 
pressure? 

 YES  NO  

Are the tires in good condition?  YES  NO  
Are the engines secured to or removed 
from the transom during transportation? 

 YES  NO  
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SUPPLEMENTAL INFORMATION 
 

   

WEATHER FORECAST    

How will the pilot, helmsman, or captain 
and crew keep track of changing 
weather conditions? 

 

Will someone onshore track weather 
conditions also? 

 YES  NO  

How will that person remain in contact 
with the boat? 

 

For a small boat (under 21’), are the 
waves equal or greater than 2 feet (1’ 
wave)? 

 YES*  NO  Not Applicable 

For a larger boat, are the waves equal or 
greater to 4 feet (2’ wave)? 

 YES*  NO  Not Applicable 

For any boat, is the wind speed equal or 
greater than 15 knots? 

 YES*  NO  Not Applicable 

    

OTHER    

Has a float plan been filed with the 
Project PM? 

 YES 
Plan filed with 
__________________

 NO  

Is the operator licensed (with the State 
or with Coast Guard)? 

 YES  NO*  

Are any members of the crew capable of 
operating the boat if the pilot, 
helmsman, or captain is incapacitated? 

 YES  NO*  

Does the HASP describe the task(s) 
involved with the operation of boats? 

 YES  NO*  

 
*If any answer followed by an asterisk is checked, justify task continuation if a “No” is checked. 
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I certify that I have inspected all the items on this checklist and that the information is accurate to the 
best of my knowledge. 
 
Reviewer’s Signature: __________________________  Date: _____________ 
 
 
NOTE:  Copy of checklist to be placed in Project file. 
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ATTACHMENT B 
 

HANDLING AND EQUIPMENT DISCUSSION 
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Handling 
 
Before getting underway, have all weight evenly distributed so that the boat will trim properly – level 
from side to side and slightly down at the stern, never down at the bow. Passengers should be seated 
toward the centerline of the craft and not hanging over the sides; with not too many forward or aft. If the 
load is concentrated near the bow or stern, the boat will plow or drag needlessly, reducing the safety 
margin and increasing fuel consumption. Proper trim is essential to proper performance. 

 
In boarding from a pier, step into the boat as near to the center as possible, keeping body weight low. 
When boarding from a beach, come in over the bow. Keep lines tight or have someone steady the boat. 
 
Never jump into a boat or step on the gunwale (edge of the hull). Pile gear to be taken aboard on the pier 
so that it can be easily reached from the center of the boat. Better still, hand it in to someone already 
aboard. It is the team leader’s responsibility to determine that each boat, after loading, is within the 
maximum allowed load. 
 
Trim the boat as well as possible before getting underway. In smaller craft, it is dangerous for passengers 
to change places or move while the boat is in motion. If movement becomes essential, slow or stop the 
boat first, remembering in rough weather to keep enough momentum to retain steerage control and to keep 
the craft headed into wind and waves. Have the person who must move keep low and near the boat’s 
centerline. 

 
Outboard craft are often operated at relatively high speeds and their stability becomes a matter of safety. 
Some hulls will run straight ahead quite steadily but have a tendency to heel excessively, or even flip over, 
when turned sharply. The faster a boat goes, the less keel it requires, and the more important it is to reduce 
speed before starting a turn. Never turn more sharply than necessary. Normal operation seldom requires a 
sudden, sharp, high-speed turn. Every outboard operator must carry one or more types of emergency 
signaling equipment, in good condition and ready for immediate use. If no distress equipment is on board, 
an outboard boatman in need of help can always signal by slowly and repeatedly raising and lowering his 
arms outstretched to each side while he stands in the craft (or from a kneeling position if rough water 
conditions make standing hazardous). 
 
Whenever boating in unfamiliar waters, take advantage of “local knowledge:” watch the operation of 
boats piloted by skippers who are at home in these waters, and do not hesitate to ask questions about 
possible hazards. 
 
Many persons who have not handled a small boat have the misconception that one can be maneuvered and 
stopped as easily as an automobile. This is not the case, however, much can be done with a boat if one 
takes it slowly and easily. The new boat operator should practice leaving from and returning to the pier, 
and other maneuvers, until he has developed both skill and confidence. Begin cautiously at first and 
gradually build up to the procedures of experienced operators. 
 
Always slow down gradually rather than pulling the throttle back quickly. All boats have a stern wave that 
will catch up with and pass the craft if it comes to an abrupt stop. This can bring water into the boat, 
especially if it has a low-cut transom with no motor well. 
 
All boating at night will be performed at reduced speeds. Personnel who become disoriented, or unsure of 
their position, should stop the boat until they can determine where they are. 

 
Radio contact between crews should be more frequent; crew check-ins at set intervals will be mandatory. 
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Fire Extinguisher 
 
Every motorboat will have a fire extinguisher suitable for putting out a fire of burning liquids or electrical 
equipment. Fire extinguishers must show approval by Underwriters’ Laboratories, Inc. (UL) or another 
testing laboratory. For boats less than 26 feet in length, the required extinguisher has to have a rating of 
B-1.  
 
Small extinguishers usually have very limited fire-fighting capability, and may be inadequate for a fire 
involving liquid fuel. WESTON recommends that new or replacement fire extinguishers be the dry 
chemical, of the largest capacity that will fit conveniently in the boat. (A 6-pound dry chemical fire 
extinguisher with a rating of 2A; 40B is commercially available.) 
 
If WESTON has responsibility for a fueling location, WESTON requires that a special extinguisher be 
available at that location that is effective on spill fires (a foam-type that forms an aqueous film). 
 
Signaling Devices for Navigation 
 
Boats up to 39.4 feet are required to carry a whistle or horn that can be heard for at least one mile. The 
device can be operated by mouth, hand, or power. Longer boats have the same requirements except that 
the whistle or horn must be operated by power. 
 
Preventing Accumulation of Fuel Vapors 
 
Powered ventilation is needed for motorboats with enclosed spaces in which flammable fuel vapors may 
accumulate, such as engine and fuel tank compartments, in order to prevent explosion and fire. Special 
ventilation is not required in open boats in which flammable vapors are not likely to accumulate. (If 
gasoline is spilled in any boat, there will be an accumulation of flammable vapors in the boat until the 
vapors are removed by exhaust blowers or air circulation.) 
 
Personal Flotation Devices 
 
All boats less than 16 feet in length are required by law to carry at least one approved personal flotation 
device for each person onboard. Boats of greater length are required to carry at least one approved 
wearable personal flotation device for each person onboard, plus one throw-able flotation device. Five 
types of personal flotation devices are approved by the Coast Guard. Four of the types are acceptable for 
recreational boats and readily available: Types I, II, III, and IV. A Type V work-jacket is not approved for 
recreational boats. Of the four wearable types of approved flotation devices, only two Types I and II are 
designed to prevent the drowning of an unconscious person.  
 
A Type I device is the familiar collar-type life jacket. It provides more than 20 pounds of buoyancy and is 
designed to deep the wearer afloat for extended periods of time in rough water. A Type I device is 
recommended for maximum protection. Type I devices are required on commercial vessels and on 
licensed passenger-carrying vessels. (Reflective tape is required on Type I devices on passenger-carrying 
vessels.) 
 
A Type II device is more comfortable to wear than a Type I device, but has less buoyancy (15.5 pounds) 
and is less able to turn an unconscious person face upwards. 
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A Type III personal flotation device is designed to keep a conscious person in a vertical or slightly 
backward position, but not to turn an unconscious person over from a face downward position (even 
though it does have some turning ability). Buoyancy provided is 15.5 pounds minimum. 
 
A Type IV personal flotation device is not designed to be worn but to be thrown to a conscious person in 
the water. Buoyancy provided is 16.5 pounds. One Type IV device is required for each boat 16 feet and 
over in length. Type IV devices are permitted as the minimum required in canoes, kayaks, and other 
vessels less than 16 feet in length. 
 
A Type V personal flotation device is a wearable work jacket designed to deep a conscious person in a 
vertical or slightly backward position, but it is not designed to turn an unconscious person over from a 
face-downward position. Buoyancy provided is 27 pounds minimum. (Type V devices are not approved 
for use in recreational boats, and they usually cannot be purchased in stores that sell only recreational 
boats and equipment.) 
 
WESTON personnel working on a boat are required to use either a Type I or II personal flotation device 
while underway. For cold weather operations, recommended devices are float coats or exposure suits, both 
Coast Guard approved. Other types of PFDs may be approved for use based upon location (i.e., ponds, 
lakes, etc.) and task activities (i.e., sampling, surveying, etc.) under a site-specific HASP and Float Plan. 
 
Visual Distress Signals 
 
Visual distress signals are needed for any boating activity where the need to signal for emergency help 
may arise. Personnel who are close to another boat can wave their outstretched arms up and down to 
signal distress. However, at distances farther from shore or other boats, another way may be needed to 
signal for help. By carrying approved visual distress signals, boaters can assure that they have a noticeable 
and effective way of attracting attention to secure prompt assistance in case of an emergency. 
 
Since January 1981, visual distress signals have been required for all recreational boats except manually-
propelled boats, boats less than 16 feet in length, open sailboats less than 26 feet in length, 
boats on Western rivers, and boats participating in organized events such as races and regattas. 

 
When a search is underway, the time it takes to locate a boat in difficulty or a person in the water can be 
reduced by the use of visual distress signals. 
 
There are two types of signaling devices: non-pyrotechnic and pyrotechnic. Each device is approved for 
day use, for night use, or for both day and night. Visual distress signaling devices must carry the 
manufacturer’s certification that they meet Coast Guard requirements. 
 
Non-pyrotechnic devices include: 
 

• An orange distress flag, 3-feet square with a black square and a black ball. This is accepted as a 
day signal only. 

 
• An electric distress light, which must automatically flash the international SOS distress signal 

(three short flashes, three long flashes, and three short flashes) four to six times each minute. This 
is accepted as a night signal only. (An ordinary flashlight is not acceptable since it must be flashed 
manually and does not normally produce enough candle power.) 
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One flag and one electric distress light will meet the requirements for visual distress signals. These are 
best for small boats because there is less chance for fire and explosion than with pyrotechnic devices. 
 
Pyrotechnic devices that meet the requirements include: 
 

• Hand-held orange smoke distress signals (day use only) 
• Floating orange smoke distress signals lasting 5 or 15 minutes (day use) 
• Hand-held red flare distress signals (day or night use) 
 

The minimum number of pyrotechnic devices required (because they are single-use devices, with limited 
burning time) is three for day use and three for night use, or three that can be used effectively either day or 
night. 

 
Pistol-projected parachute red flare distress signals, which require suitable approved launching devices, 
can be used in the day or at night. Also approved for day or night use are self-contained rocket-propelled 
parachute red flares and red aerial pyrotechnic flare signals, which may need approved, suitable launching 
devices. 
 
Visual distress signals are an important part of a boat’s safety and survival gear. They should be in good 
condition and easily accessible. Pyrotechnic devices must be stored to protect them from water, 
puncturing and access by children. They must also be handled very carefully to prevent setting fire to the 
boat. 
 
Pyrotechnic devices that have passed their expiration date (42 months from the date of manufacture) need 
to be replaced. The expiration date on pyrotechnic devices, if used, should be checked before the boat is 
launched. 
 
Identification Lights 
 
Every boat is required to be equipped with certain lights if it is on the water at any time after sunset 
and before sunrise. The purpose of these lights is to identify the boat’s location so that collision can be 
avoided. 

 
Vessels underway after sunset and before sunrise are required to display at least three lights: a green light 
and a red running light, each visible for one mile, and a white anchor light visible for two miles. (Details 
of location and visibility distance may vary, depending on the area in which the boat will be operating.) 
 
The green light must be visible only from directly ahead of a boat and on the right or starboard side of the 
boat through an arc of 112½ degrees, or only as far back as an angle of 22½ degrees to the rear of a right 
angle from the centerline of the boat. In the corresponding sector on the left side of a vessel, from dead 
ahead to 2 points aft of the port beam, the vessel must display a red light. 
 
Each vessel must display a white anchor light that can be seen from all directions. Two white lights are 
required for vessels operating in international waters, and two lights may be used by vessels in other 
waters. One white light must be visible through the combined arcs of the red and green lights and be 
mounted 1 meter (3.3 feet) higher than they are. The second white light must be visible from the rear of 
the boat, through the arc that is not covered by the front white light. 
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Under the rules governing all United States waters (except the Great Lakes until March 1983), motorboats 
from 26 feet up to 65 feet in length must have an additional white light in the forepart of the vessel that is 
visible for a distance of 2 miles through the same arc of visibility as the red and green lights (20 points). 
 
The nautical jargon for the 112½ degree arc of visibility for the starboard green light is: “Visible from 
dead ahead to 2 points abaft the starboard beam.” In nautical terminology, a circle of 360 degrees has 32 
points, corresponding to the points of the compass, and each point equals 11¼ degrees of the circle. 
Another way of describing the arc of visibility would be to say that on a boat heading north, the green 
light would have to be seen by boats approaching from any direction between north and east-south-east. 

 
The particular arc of 112½ degrees, or 10 points, represents the “Danger Zone” for the boat, the directions 
in which the boat must yield the right of way to other vessels. Any vessel that can see the green light on 
the boat can “Go,” because it has the right of way. 
 
In that sector of approach, you are in the Give Way vessel (or Burdened vessel). The other vessel is the 
Stand On vessel (or Privileged Vessel). 
 
Personnel who expect to be out in a boat after dark in waters where large vessels, tugboats, or working 
boats may be encountered, need to learn exactly what lighting such vessels will display in order to avoid 
dangerous situations. 

 
Additional Equipment Recommended 
 
In addition to required equipment, other equipment is recommended for safe boating operations, 

 
including an up-to-date chart of the area of operations, a compass for open waters, paddles or oars, a boat 
hook, and a bailing bucket or bilge pump. 
 
The Coast Guard Auxiliary recommends that each boat carry a first aid kit, emergency water and food, an 
anchor and rope, a radio for monitoring weather information, and a radiotelephone for emergencies. 

 
The Coast Guard Auxiliary also recommends that spare parts and tools be carried in case of engine trouble 
or an emergency. For outboard motorboats this includes: 
 

• spare spark plugs 
• starter cord 
• shear pins 
• cotter pins 
• a propeller 

 
 
 
For inboard motorboats, spare equipment includes:  
 

• bilge pump 
• carburetor drip pan 
• backfire arrestor 
• spark plugs 
• coil 
• fuel pump 
• fuel filter element and gasket 
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• points and condenser 
• propeller 
• distributor or parts 
• generator and starter brushes 
• fuses 
• V-belts 
• spare oil 

 
The anchor should be selected for the type of bottom where it will be used and be capable of holding the 
boat against wind and current. Since anchors hold better against a horizontal pull, a 3-foot length of chain 
is recommended to hold the top of the anchor down. The length of anchor rope should be seven times as 
the deep as the water. 
 
Personal Gear 
 
Personal gear should include appropriate footwear, clothing to provide protection from extremes of heat 
and cold, extra dry clothing, medication for motion sickness, if needed, and a water-resistant outer 
garment. If water temperatures below 60°F or 16°C are expected, wearing a float coat, wet suit, or 
exposure coveralls is recommended. 
 
Sampling Apparatus and Equipment 
 
Sampling apparatus and equipment should be weighed and the weight marked on an outside surface for 
convenience in balancing the load in a boat. It will also make it easier to calculate the total load being 
placed in a boat and to avoid overloading. In figuring the load on the boat, remember to add the estimated 
weight of samples to be gathered on the trip. 
 
Preparation for Emergencies 
 
Preparation for emergencies should include making sure that everyone in the boat can put on his or her 
personal flotation device quickly and correctly, and that everyone knows to stay with the boat if it should 
capsize. Preparation should also be made for any other emergency procedures. (If the passengers on the 
boat include non-swimmers, they should wear personal flotation devices when there is any likelihood that 
they may fall into the water.) A site-specific H&S meeting should be given immediately prior to 
conducting boat operations. 
 
One of the Coast Guard requirements for personal flotation devices that are not worn is that they be 
readily accessible. They must not be in a locker or be obstructed by other gear. 
 
Field personnel should plan how to conduct scheduled sampling activities with minimum disturbance of 
the balance of the boat or risk of capsizing or falling out of the boat. Planning should include any special 
precautions that may be needed (such as using a safety line on a piece of apparatus or on a person using 
sampling equipment). 
 
In order to prevent capsizing or swamping, a boat must not be overloaded. The total load of passengers, 
motor, sampling apparatus and other gear should not exceed the weight limit stated on the capacity plate 
on the boat. It may be prudent to reduce the load in the boat if inclement weather, turbulent water 
conditions, or vigorous sampling activities are anticipated. 
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Getting Into and Loading a Boat 
 
Getting into and loading a boat at a dock takes a little care and practice, because it is different from simply 
stepping down to another level. If you board a boat the wrong way, it may move away from the dock or it 
may tip precariously. Be sure that the boat is secured to the dock, then grasp one or both sides of the boat 
and step into the center of the boat. Stepping into the center of the boat, or as near the centerline as 
possible, reduces the chance of tipping the boat and losing your balance. 

 
Loading gear into a boat also takes care and practice. Incorrect loading may cause the boat to tip and the 
gear may fall into the boat or the water. 
 
It is always preferable to load a boat with another person. One person stands with both feet on the dock, 
passing the gear over and down to another person standing in the center of the boat.  
 
Sampling apparatus, equipment and containers must be loaded into a boat in a safe manner so there is no 
damage or spill. In the boat, the load should be stashed equally on both sides fore and aft (front and back) 
with the weight distributed as evenly as possible. 
 
All sampling gear, particularly any that is heavy, should be tied down or secured to keep it from moving 
around when the boat gets underway, turns, vibrates, or reacts to rough waters. 
 
Although sampling activities may require standing up or leaning over the side of the boat, such actions  

 
 

should be done carefully and under controlled conditions, when the boat is not moving. When the boat is 
moving, personnel should sit on the seats provided. No one should ride on the bow or gunwales (sides) of 
the boat. 
 
Personal flotation devices should be worn whenever there is a higher than normal risk of falling out of a 
boat, such as when the boat is moving at high speed or in rough water. (In some boating activities the safe 
practice would be to wear a personal flotation device at all times.) 
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ATTACHMENT C 
 

WEIGHT CAPACITY CALCULATION 



L:\DEPT\000180\H&S_Field_Man\FieldMan.doc 
FLD18-23

Weight Carrying Capacity 
 
One of the most important safety requirements is to limit the weight of the total load on a boat to the rated 
capacity of the boat. Most boats built since 1972 have been required to display their load capacity on a 
plate mounted in the boat. 

In the combination capacity plate and certificate of compliance for an outboard motorboat, the first entry 
lists the manufacturer’s rating of the maximum horsepower engine that is safe to use on the boat. The 
second entry lists the maximum number and weight of persons that can be carried and the third entry lists 
the maximum weight that can safely be carried by the boat (including persons, motor, and gear). Some 
boats may have two plates: a certificate of compliance and a separate capacity plate. 
 
In order to avoid exceeding the load carrying capacity of a boat, it is necessary to know the number and 
total weight of all passengers and the weight of all the equipment and gear planned to be taken on board, 
including fuel, food, and environmental sampling apparatus. To this total weight must be added the 
estimated weight of the water or other samples to be collected and brought on board. 
 

Capacity Considerations 
 
a. Listed capacity of vessel: ________________  Certified Capacity of the Vessel in Pounds 
 
b. # of People & Weight: ________________  Approximate Weight of Personnel in Pounds 
 
c. Weight of Motor: ________________  Listed Weight of Motor in Pounds 
 
d. Weight of Gear: ________________  List Equipment and Weight 
 
………Fuel (Gallons/Pounds)……. ________________  …………………………………. ________________ 
 
…………………………………. ________________  …………………………………. ________________ 
 
…………………………………. ________________  …………………………………. ________________ 
 
…………………………………. ________________  …………………………………. ________________ 
 
…………………………………. ________________  …………………………………. ________________ 
 
e.Total Weight of Gear/Equip: ________________  Add items (c + d) 
 
e.Number/Volume of water samples: ________________  List the number and Volume of Water Samples (in Gallons) to be  
      collected 
 
f. Weight of Water Samples:  ________________  Multiply (# of Samples x Volume in Gallons x 8.33 lbs/gallon) 
 
g. Weight of Other Samples: ________________  Estimate the number and weight of other samples 
 
h. Total Weight of Samples: ________________  Add items (f + g) 
 
i.Weight of Personnel & Equip: ________________  Add items (b + e + h) 
 
j. Capacity Factor: ________________  Insert a Capacity Reduction for Rough Weather 
 
k. Planned Weight: ________________  Add (i +j) 
 
If The Planned Weight in (k) is greater than the Certified Weight in (a), then the weight shall be adjusted be limiting equipment, 
personnel or samples as necessary to reduce the weight in the vessel. 
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The recommended maximum weight shown on the capacity plate may be more than can be carried safely 
under some weather conditions and for some activities. For example, if rough water is expected, less 
weight should be carried so that the boat rides higher in the water and is less likely to be swamped by 
waves.  
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ATTACHMENT D 
 

BOATING OPERATION UNDER 
ROUTINE AND EMERGENCY CONDITIONS 



L:\DEPT\000180\H&S_Field_Man\FieldMan.doc 
FLD18-26

Operation of the Vessel under Routine and Emergency Conditions 
 
Boating Operations 
 
Operation of a boat used for WESTON field activities may be so routine that everyone knows how to 
operate the boat and is thoroughly qualified to operate it under all conditions. If that is not the case, the 
person in charge of the boat should familiarize a second person on board with the operation and 
navigation of the boat. Doing so ensures a backup person who can run the boat and get it back to port if 
the pilot becomes disabled. 
 
Weather Conditions 
 
Before leaving the dock, check the local weather forecast for the area and look for weather signals that 
may be displayed at marinas, municipal piers, lighthouses, or Coast Guard stations. 

 
The U.S. Weather Bureau publishes charts giving the locations and telephone numbers of all Weather 
Bureau offices and the location and time schedule of all stations that broadcast marine weather 
information. The charts also show the location of all storm warning display stations. Charts for local areas 
can be obtained from the Government Printing Office. 
 
A small craft warning indicates winds up to 38 miles per hour, or 33 knots, and /or sea conditions 
considered dangerous for small craft such as the ones used commonly in WESTON activities. The 
daytime signal is one triangular red pennant. Although most display sites do not post night signals, the 
night signal for a small craft warning is one red light displayed above one white light. 

 
A gale warning, with winds within the range of 34 to 47 knots, or 39 to 54 miles per hour, is signaled by 
two triangular red flags. 

 
A storm, which may have winds of 48 to 63 knots, or 55 miles per hour up to 73 miles per hour, is forecast 
when a single square red flag with a black center is displayed. 
 
Two square red flags with black centers are displayed only to show the forecast of a hurricane or tropical 
cyclone, in which winds speeds of more than 74 knots can be expected. 
 
In addition to getting weather information before beginning a boat trip, it is a good idea to keep track of 
weather conditions as they develop while the boating activity is underway. Pay attention to increases in 
wind speed or waves, changes in wind direction, or approach of storm clouds, listen for static on an AM 
radio, or monitor a weather radio. 
 
Rules of the Road 
 
Every person operating a boat is legally responsible for any damage the boat or its waste may cause. For 
example, creating an unnecessarily large wake can cause problems in a crowded anchorage or other area, 
and the boat operator may be held responsible for any damage caused by such a wake. 
 
The person in command of a boat is required to have knowledge of the requirements for operation and 
navigation of the boat, and of the regulations that apply locally, including the mandatory rules of the road. 

 
The rules of the road that must be followed by everyone operating a boat govern three major subjects: 
identification lights, rules for steering and signaling course, and signals in fog. The major emphasis in this 
section will be on rules for steering and signaling course. 
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Rules for steering and for signaling course are designed to prevent collision by defining which of two 
approaching vessels has the right-of-way, and what signals are used to quickly signal intent and agreement 
or disagreement. 
 
The vessel that has the right-of-way is the privileged vessel, now referred to as the Stand On vessel. The 
Stand On vessel has a right to maintain its course and speed. It also has a duty to maintain its course and 
speed so that the other vessel can base its actions on known conditions. If a collision becomes imminent, 
the Stand On vessel no longer has the right-of-way or any privilege. 

 
The vessel that does not have the right-of-way is the Give Way vessel, previously referred to as the 
“burdened” vessel. When this vessel approaches another closely enough so that collision is possible if 
both vessels continue, the Give Way vessel must slow, turn or take other positive action to avoid collision. 
 
The steering rules for power vessels apply when two are in sight of each other and close enough so that a 
collision could occur if both vessels continue on the same course at the same speed. 
 
When two vessels are meeting, crossing, or overtaking, which vessel has the right-of-way? What signals 
are used to communicate? The following discussion presents three different situations, recommended 
actions, and recommended signals. 
 
Meeting Situation 
 
When two vessels are approaching head, on or nearly so, in a meeting situation, neither has the right-of-
way. If their courses are likely to result in a collision, both must alter their course to the starboard (right) 
so that each can pass safely to the port (left) of the other. 
 
As a confirmation of its intention to take a particular course, a vessel will give a “course indicating signal” 
of one or two short blasts on a whistle or horn. In United States waters, the other vessel will signal its 
understanding and agreement by answering with the same signal, and its lack of understanding or 
agreement by sounding the danger signal, four short blasts. (In international waters no response is 
required, and the danger signal is five short blasts.) 
 
One blast in a meeting situation signals intention to alter course to the starboard and to pass the other 
vessel port to port. Two blasts in the same situation signals intention to alter course to the port and to pass 
starboard to starboard. 
 
Crossing Situation 
 
When two vessels are approaching at an angle in a crossing situation, the vessel on the right has the right-
of-way. As described earlier, your vessel must “give way” or yield the right-of-way to any vessel 
approaching from any direction on your right between dead ahead to two compass points abaft your 
starboard beam (the arc of 112½ degrees in which your vessel shows the green light at night). The Give 
Way vessel must slow or alter course to avoid collision, while the Stand On vessel maintains her course 
and speed. The U.S. signals are one short blast by the Stand On vessel to indicate intention to maintain 
course and speed, and an answering blast from the Give Way vessel to  
indicate that she has heard and understood the signal the signal and will keep clear. If there is any doubt, 
the danger signal of four blasts should be sounded and both vessels must stop. Then the vessels must 
exchange signals until there is an agreement on the courses to be taken. 
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If you see the red light of a vessel which is crossing your course at night, that vessel has the right-of-way 
and your vessel must keep clear. 
 
Overtaking Situation 
 
If one vessel is overtaking another, the overtaking vessel is burdened and must be ready to give way until 
the overtaken vessel has been passed safely. 

 
If the overtaking vessel wishes to pass to the starboard side of the other vessel (altering course to the 
starboard), the overtaking (Give Way) vessel gives one short signal on the whistle or horn. If she wishes to 
pass to the port side the overtaking vessel gives two short signals. The Stand On, or privileged, vessel (the 
one being overtaken) must either indicate agreement by repeating the signal given or disagreement by 
giving the danger signal. 
 
If you see the white light of another vessel at night, but cannot see either the red or green lights, you are 
approaching the vessel from the rear and must follow the rules for overtaking another vessel. 
 
Special Situation 
 
In a narrow channel, keep to the right side of the channel if possible, and when nearing a bend where 
another vessel might not be seen, signal with a prolonged whistle blast of 4 to 6 seconds. 

 
Large deep-draft ships, which may not be able to maneuver or stop easily, have the right-of-way in such 
situations. 
 
Generally, right-of way must be given to fishing vessels, sailing vessels, and very large vessels. 
 
Fog Signals 
 
In orders to avoid collisions in fog or other conditions of poor visibility, the rules of the road require all 
vessels to sound fog, mist, falling snow or heavy rain, by day or by night. 
 
A power vessel underway must should signal one prolonged blast on the whistle at least every minute. A 
vessel at anchor (outside of a specified anchorage area) must ring its bell or sound its horn or whistle 
rapidly for 5 seconds at a time and at least one time each minute. 
 
Towing vessels underway must sound a series of three blasts in succession every minute, in a series 
consisting of one prolonged and two short blasts. 

 
Navigation Aids 
 
On the navigable waters of the United States a system of aids to navigation exist that boaters should be 
familiar with: buoys, markers and lights. 
 
These navigation aids are provided to mark channels and obstructions for the convenience and safety of 
vessels, to provide direction, and to give information on exact position. 

 
The basic system provides black rectangular buoys or markers with odd numbers on one side of the 
channel, and red triangular buoys or markers with even numbers on the other side. On rivers, the black 
rectangular shapes and odd numbers will be on the left or port side of the boat if it is traveling up the flow 
of the river. 
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When returning from the sea, going upstream, the red triangular shapes and the even numbers will be on 
the right or starboard side of the boat: “red right returning.”. Conversely, if the red buoys are on the 
opposite side, the boat is traveling downriver and heading toward the sea. 

 
In the Great Lakes, going westerly, or to the source of one of the lakes, corresponds to going upstream 
from the sea. When traveling in that direction, the black rectangular and odd will be on the port side (left), 
and the red triangular and even will be on the starboard side. 

 
On the Intracoastal Waterway, “upstream” or “returning from the sea” is marked from New Jersey going 
south to the southernmost tip of Florida, and west to Texas. On the Pacific Coast, “upstream” is marked in 
the direction of travel from California to Alaska. Another way of viewing the system is that travel 
“clockwise” corresponds to “upstream.” 
 
Buoys and markers on the Intracoastal Waterway are marked with a yellow band, stripe, square or 
triangle. For example, a yellow band near the top of a black can buoy identifies it as being on the 
Intracoastal Waterway, as does a yellow square on a lighted black marker. 
 
Regulatory markers may provide information or give warning, such as a boat speed restrictions. 
 
In waters too deep for other types of navigation aides, Texas Tower structures and lightships provide 
warning and guidance to ships. Most of the lightships have been replaced by the Texas Towers. 
 
Large navigational buoys have primary and standby generators for operation of a high-intensity light, a 
radio beacon and a fog signal. These 40-foot diameter buoys are replacing lighthouses at major harbor 
entrances. (They have meteorological monitoring apparatus for air and water temperature, wind speed and 
direction, and other data.) 
 
Some buoys have an automated light, a fog horn, and a marine radio beacon. 
 
Boat Handling 
 
Even in calm water a boat does not handle like any land vehicle. It turns differently, starts differently, and 
stops differently. The Corporate Health and Safety Department recommends personnel take one of the 
boating skills courses offered by the Coast Guard Auxiliary and practice handling a boat under calm 
conditions. 

 
Even personnel who have operated a boat may not have had training or experience in the type of boat used 
to perform work for WESTON, handling a boat under conditions where there is heavy traffic, narrow 
channels, swift current, or stormy weather. Training is recommended before difficult conditions arise. For 
example, the Boating Skills and Seamanship textbook and courses cover topics such as towing a disabled 
boat, operating on a river and going through locks, special hazards of dams, and navigating safely through 
waves that could capsize a vessel. 

 
Boating Emergencies 
 
Boating personnel need to understand two aspects of distress signals: when to use them and how to 
respond when others use them. If a boat capsizes, loses power in high winds or heavy seas, or collides 
with a fixed object or another boat, emergency help will be needed. If such an event occurs, or if a 
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member of the team has a major medical emergency, call for help by any means available: horn, whistle, 
radio, or visual distress signals. 
 
If a radio is onboard, should send a “Mayday” distress message on either VHF Channel 16 or 2182 
kilohertz, following the recommended format. A Mayday message must include the following 
information:              
 

1. Boat and call letters 
2. Location 
3. The nature of distress 
4. The number of persons aboard and conditions of any injured 
5. Estimated seaworthiness of the boat 
6. Detailed description of the boat 
7. Anything else that may help rescuers locate the boat 
 

If the distressed boat is close enough to shore or other vessels for someone to see it, use the short-range 
distress signal or arm waving, as well as an orange smoke signal. (Do not stand up unless the water is 
calm.) 

 
If no other vessel or source of assistance is close by, hoist a distress flag if one is onboard and can be seen, 
or if it is dark, use an electric distress light. 
 
 
If only pyrotechnic distress signals are onboard, prepare to use them when someone is in a position to see 
them. In general, wait until another boat or an aircraft can be seen or heard, or it is reasonably sure that 
someone on shore is in position to see the signal. Use caution when using pyrotechnic devices not to set 
fire to the boat or its cargo. 
 
If the boat capsizes, “ STAY WITH THE BOAT" Get into it if possible. Water conducts heat away from 
the body rapidly, and in 50 degree water, survival time may be as little as three hours. 
 
Conserving body heat is important to extend survival time. To conserve body heat: 
 

1. Wear the warmest personal flotation device available 
2. DO NOT SWIM AWAY FROM THE BOAT 
3. Get up out of the water as far as possible 

 
If it is not possible to get out of the water, assume the fetal position to reduce the escape of heat from the 
body. If there are several persons, huddle with the others, side-by-side in a circle. Do not swim for shore 
unless there is absolutely no chance of rescue. The boat is easier for rescuers to spot than an individual in 
the water. 
 
A response to a distress signal should be made by anyone near enough to answer or assist. 

 
Personnel in boats equipped with a radio should notify the nearest Coast Guard station on VHF marine 
Channel 16, or someone else on CB Channel 9, upon seeing or hearing a distress signal. Personnel in a 
position to assist without being endangered should do so. (The “Good Samaritan” clause in the Federal 
Boat Safety Act of 1971 protects from liability anyone who provides or arranges towage, medical 
treatment, or other assistance as an ordinary, reasonably prudent person would under the same or similar 
circumstances.) 
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ATTACHMENT E 
 

BOATING SAFETY REGULATIONS 
FEDERAL REQUIREMENTS 

FLOAT PLAN 
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 Horn 
 

 Whistle 
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ATTACHMENT F 
 

GLOSSARY OF BOATING TERMS 
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FLD 19 WORKING OVER OR NEAR WATER
Return to top

GENERAL

REFERENCES

Related FLD OPS:

FLD02 – Inclement Weather
FLD05 – Heat Stress Prevention and Monitoring
FLD06 – Cold Stress
FLD18 – Operation and Use of Boats
FLD22 – Heavy Equipment Operation
FLD23 – Crane/Lifting Equipment
FLD24 – Aerial Lifts/Manlifts
FLD25– Working at Elevation

PROCEDURE

Hazards associated with working around water include drowning, frostbite, hypothermia, and or injury
from falling into the water.  Heat stress hazards may also be present.

Carelessness, horseplay, or other unsafe acts could cause injury to personnel working over or near water.

There are also hazards associated with untrained personnel operating equipment.

Lack of personal protective equipment (PPE)or misuse of PPE could result in injury or death.

Recognition and Hazard Assessment

Proper precautions should be taken at all times when personnel are working over or near water.
Whenever there is a body of water in close proximity to a work location, the proper safety procedures
should be implemented.  Requirements for equipment or procedures will be based on an evaluation of
work tasks, drowning, and injury potential.

New field team members should be thoroughly indoctrinated in safe work practices pertinent to the work
to which they are assigned.

Prevention and Protection Program

When working over or near water where there is potential for drowning, engineering controls such as
installation of guardrails, toeboards, and other PPE such as safety line systems, shall be used to prevent
personnel from falling into the water.  In addition, flotation devices must be worn and other lifesaving
devices must be present.  Personal flotation devices (PFDs) should be designed to float unconscious or
helpless persons face up.

Safety nets:

1. Safety nets must be provided when workplaces are more than 25 feet above the ground or water
surface, or other surfaces where the use of ladders, scaffolds, catch platforms, temporary floors,
safety lines, or safety belts are impractical.
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a) Where safety net protection is required, operations shall not be undertaken until the net is in
place and has been tested.

b) Nets shall extend 8 feet beyond the edge of the work surface where employees are exposed
and shall be installed as close under the work surface as practical, but in no case more than 25
feet below such work surface.  Nets shall be hung with sufficient clearance to prevent user’s
contact with the surfaces or structures below.  Such clearances shall be determined by impact
load testing.

2. It is intended that only one level of nets be required for bridge construction.

3. The mesh size of nets shall not exceed 6 inches by 6 inches.  All new nets shall meet accepted
performance standards of 17,500 foot-pounds minimum impact resistance, as determined and
certified by the manufacturer, and shall bear a label of proof test.  Edge ropes shall provide a
minimum breaking strength of 5,000 pounds.

4. Forged steel safety hooks or shackles shall be used to fasten the net to its supports.

5. Connections between net panels shall develop the full strength of the net.  Where work locations
are such that a reaching pole is infeasible, ring buoys with at least 90 feet of line must be available
within 200 feet.  A lifesaving skiff should be readily available where large water bodies or worker
clothing or equipment burdens would make a ring buoy ineffective.

First aid supplies should be aboard all lifesaving craft or readily accessible and arrangements for
ambulance service should be made as location changes.

Personnel should be discouraged from jumping to or from any craft which is not secured, and from
jumping between craft when a gangplank should be used.
Fall protection should be provided when working over or near water where there is a potential for falling
or slipping into the water.

In areas subject to tidal flow or rising water levels, the SHSC will monitor the water level to ensure that
employees will not be trapped between a work area and the water level.

Standard Operating Procedures

Equipment and procedures will conform to U.S. Coast Guard (USCG) and/or Occupational Safety and
Health Administration (OSHA) requirements and applicable local regulations.

Personnel working over or near water shall be provided with USCG-approved PFDs (life jackets or
buoyant work vests), which shall be worn whenever there is potential drowning hazard.  PFDs should be
designed to float unconscious or helpless persons face up.

Prior to and after each use, PFDs and life preservers shall be inspected for defects which would alter their
strength or buoyancy (e.g., rips, tears, holes).  All defective units shall be removed from the site and
replaced.  At no times will defective units be used.
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USCG-approved life rings (rope attachment not required) and ring buoys (rope attachment required)
should have attached at least 90 feet of 3/8-inch solid braid polypropylene rope or equal. The life rings or
ring buoys shall be readily available for emergency rescue operations.  Distance between ring buoys shall
not exceed 200 feet.  One ring buoy or life ring shall be provided on each lifesaving skiff.

Lights conforming to 16 CFR 161.012 will be required whenever there is a potential need for life rings to
be used after dark.  Lights on life rings are required only in locations where adequate general lighting
(e.g., floodlights) is not provided.

At least one lifesaving skiff shall be immediately available at locations where employees are working over
or adjacent to water.  Personnel trained in launching and operating the skiff shall be readily available
during working hours.  Skiffs shall be kept afloat or ready for instant launching.  At a minimum, skiffs
shall be equipped as follows:

• Four oars (two if the skiff is motor powered).

• Oarlocks attached to gunwales or the oars.

• One ball-pointed boat hook.

• One ring buoy with 90 feet of 3/8-inch solid braid polypropylene rope or equivalent line attached.

• PFDs equaling the skiff rating for the maximum number of personnel allowed on board.

• First aid kit.

In locations where waters are rough or swift, or where manually-operated boats are not practical, a power
boat suitable for the waters shall be provided and equipped for lifesaving.

The maximum number of passengers and weight that can safely be transported shall be posted on all
launches, motorboats, and skiffs.  This number shall not be exceeded and in no case shall the number of
passengers (including crew) exceed the number of PFDs aboard.  Outboard motors and skiffs shall meet
the minimum flotation requirements of the USCG.  A certification tag affixed to the hull is satisfactory
evidence of compliance.  An efficient whistle or signal device shall be provided on all powered vessels to
give signals required by the navigation rules applicable to the waters on which the vessel is operated.

Any vessel, except those easily boarded from the water, shall provide at least one portable or permanent
ladder of sufficient length to rescue a person overboard.

Fixed ladders over 20 feet high shall have attached safety climbing devices for the attachment of safety
belts, or shall be enclosed in a safety cage.

A person in the water shall be considered a person overboard and appropriate action taken.

All general safety precautions will be adhered to when working over or near water to prevent accidents
caused from careless behavior or horseplay.

Only personnel who are trained in the operation of marine equipment (e.g., boats, barges) will be allowed
to operate the equipment.
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Ramps for access of vehicles or personnel to or between barges shall be of adequate strength, provided
with guard rails, well-maintained and properly secured.  In the case of personnel access, a safe walkway
may be substituted for the ramp.  All routes of access and passageways shall be kept free of ice, snow,
grease, mud, and other obstructions.  Nonslip surfaces shall be provided on all working decks, stair treads,
ship ladders, platforms, catwalks, and walkways, particularly on the weather side of all doorways opening
on deck.

Guardrails, bulwarks, or taut cable guardlines shall be provided for deck openings, elevated surfaces, and
similar locations where persons may fall or slip.  They shall be at least 42 inches high and have an
intermediate rail.

If a Jacob’s ladder is used, it will be of the double-rung or flat-tread type.  It will be well-maintained and
properly secured.  The ladder will either hang without slack from its lashings or be pulled up entirely.
When the upper end of the access-way rests on or is flush with the top of the bulwark (side of the ship
above the upper deck), steps, properly secured and equipped with at least one hand rail approximately 33
inches in height, shall be provided between the top of the bulwark and the deck.

Obstructions will not be laid on or across gangways.  The access-way will be adequately illuminated for
its full length.  All attempts will be made to place the access-way in a position that the load will not pass
over personnel.

Any obstruction in a passageway that restricts normal passage shall be posted with warning signs or
distinctively marked.  Employees shall not be permitted to pass fore and aft, over or around the deck loads
unless there is a safe passage.  Decks and other working surfaces will be maintained in a safe condition
and adequate safe walkways will be maintained for passage around the deck.  All deck fittings and other
obstructions that present stumbling hazards shall be painted yellow or marked with yellow trim.

Personnel will not walk along the sides of covered barges with coamings (raised frame to keep out water)
more than 5 feet high unless there is a 3-foot clear walkway, a grab rail, or a taut handline.
Unless railings or other suitable protection exists, all personnel will use suitable protection against falling
and/or drowning.

Floating Cranes

Barge-mounted cranes, designed and constructed as a unit, shall be rated by the manufacturer.

All barge-mounted cranes shall be on barges of sufficient size to limit list under load to approximately 5
degrees.  The rated load of the crane shall not exceed the original capacity specified by the manufacturer.

Work shall be halted when significant wave action exists.

A load-radius chart and boom angle or radius indicator shall be provided within the operator’s view.
When load ratings are reduced to stay within the barge list limits, a new load rating chart shall be
provided.

Floating cranes and floating derricks in use shall meet the requirements for design, construction, testing,
installation, maintenance, and operation discussed in American National Standards Institute (ANSI)
B30.8, Safety Code for Floating Cranes and Floating Derricks.  Draglines shall meet power Crane and
Shovel Association Standard #4.  Performance tests shall demonstrate the strength stability, capability,
and adequacy of power brakes clutches and controls in accordance with the following table.
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PERFORMANCE TEST FOR FLOATING CRANES

Safe Working Load Test Load

Up to 20 Tons 125% of working load

20 to 50 tons Working load plus 5 tons

Over 50 tons 110% of working load

Truck and crawler cranes shall be securely attached to the barge.  When stability of the barge is not a
factor and control barriers are provided, limited travel may be authorized by the designated authority.

The rated load of a barge-mounted mobile crane shall not exceed the original capacity specified by the
manufacturer.
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ATTACHMENT L 
 

PERSONNEL AND QUALIFICATIONS 



First Aid / CPR Ceritified
Extension Employee CPR Expires First Aid Expires

5857 Amin, Prabal 9/30/2006 9/30/2006
5841 Asch, Jill 2/7/2007
5850 Brown, Ryan 9/13/2006
5892 Brownell, Thomas 9/13/2006
5860 Clifford, Laura 8/18/2006 8/18/2006
5859 Fischer, Arthur 9/13/2006
5893 Garrison, Alanna 9/16/2006
5869 Gaughan, Daniel 9/16/2006
5826 Gilliland, Gerry 9/13/2006
5883 Lynes, Jeffrey 9/13/2006
5882 Mello, Gilberto 9/13/2006
5804 Pollack, Greg 9/13/2006
5812 Snyder, Scott 9/13/2006

http://aswc10/ehs/Personal.asp?PID=3188
http://aswc10/ehs/Personal.asp?PID=1199
http://aswc10/ehs/Personal.asp?PID=1214
http://aswc10/ehs/Personal.asp?PID=2568
http://aswc10/ehs/Personal.asp?PID=2594
http://aswc10/ehs/Personal.asp?PID=1209
http://aswc10/ehs/Personal.asp?PID=1226
http://aswc10/ehs/Personal.asp?PID=1228
http://aswc10/ehs/Personal.asp?PID=1229
http://aswc10/ehs/Personal.asp?PID=2794
http://aswc10/ehs/Personal.asp?PID=2211
http://aswc10/ehs/Personal.asp?PID=1235
http://aswc10/ehs/Personal.asp?PID=1239
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FLD 43 BIOLOGICAL HAZARDS
Return to top

GENERAL

Response personnel may encounter biological hazards that include endemic hazards as follows:  animals,
insects, molds and fungus, and plants.  In addition, hazardous waste site personnel may be exposed to
etiological agents (infectious diseases).

Endemic Biological Hazards

An important part of health and safety planning and protection includes identifying and understanding
local flora and fauna.  Animals, insects, molds and fungus, and poisonous plants vary from site to site,
their likelihood of causing harm also varies.  Risk assessment and protection protocol determinations
include knowing the how, where and what of hazardous types of plants, animals, insects, or molds and
fungus.

Animals

Animals represent hazards because of their poisons or venoms, size and aggressiveness, diseases
transmitted, or the insects they may carry.

Poisonous snakes are common across the U.S.  The major variables are the likelihood of encounter and the
snake likely to be encountered.  Encounters with snakes may be caused by moving containers, reaching
into holes, or just walking through high grass, swampy area, or rocks.

Key factors to working safely include being alert, using care when reaching into or moving containers,
and being familiar with the habits and habitats of snakes in the vicinity of an incident or site.

A snake bite warrants medical attention after administration of proper first aid procedures.  Landfills and
abandoned buildings often attract stray or abandoned dogs.  These animals often become pack oriented,
very aggressive, and represent serious risk of harm to unprotected workers.

Workers entering abandoned buildings should be alert for such animals and avoid approaching them since
this may provoke aggressive behavior.  Avoidance and protection protocols include watching for animal
dens, using good housekeeping, and using repellents.

Animal borne diseases include rabies (generally found in dogs, skunks, raccoons, bats, and foxes).  Rabies
varies from area to area as do the animals most likely to be rabid.

Questions and Answers about Rabies

Q. What is Rabies and how is it transmitted?

A. Rabies is a viral infection most often transmitted by bites of animals infected with the virus.

Q. What animals are most likely to be infected?

A. Skunks, raccoons, foxes, and bats are wild animals most frequently found to be infected with
rabies; however, any warm blooded animal can be infected.  Squirrels, groundhogs, horses, cattle,
and rabbits have been tested positive for rabies.  Dogs and cats are frequently rabies-infected if not
immunized.
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Q. How can you tell if an animal is rabies-infected?

A. Rabies infection is not always apparent.  Signs to look for in wild animals are over aggressiveness
or passivity.  Spotting animals which are normally nocturnal (active at night) during the day and
being able to approach them would be an example of unusual behavior.  Finding a bat alive and on
the ground is abnormal.  The best precaution, however, is to observe wild animals from a safe
distance, even if they are injured.  Avoid dogs and cats that you do not know.

Q. What should you do if bitten by an animal you suspect is infected with rabies?

A. As quickly as possible, wash the bite area with soap and water, then disinfect with 70% alcohol
and seek medical attention for follow-up.

Try to capture the animal.  Avoid being bitten again or contacting the mouth or any saliva of the
animal.  Keep the animal under surveillance and call the police for assistance to capture it.

Have the animal tested.  A dead animal believed to be infected should be preserved and tested for
rabies.  Health departments are often sources where information can be found regarding testing.

Q. Is there a cure for rabies?

A. Rabies is preventable, even after being bitten, if treatment is begun soon enough.  Getting prompt
medical attention and confirming the rabies infection of an animal are very important.

Rabies is not curable once symptoms or signs of rabies appear.

There are vaccines available that should be considered if a work assignment involves trapping
animals likely to carry rabies.  Medical consultants must be involved in decisions to immunize
workers against rabies.

Hantavirus

WESTON employees or contractors/subcontractors conducting field work in areas where there is evidence
of a rodent population should be aware of an increased level of concern regarding the transmission of
"Hantavirus"-associated diseases.  Hantavirus is associated with rodents, especially the deer mouse
(Peromyscus maniculanis) as a primary reservoir host.  Hantavirus has resulted in approximately a dozen
deaths in the southwestern U.S. in recent months.  The Center for Disease Control and Prevention (CDC)
was concerned that the virus may have been distributed over a larger geographic area than originally
suspected.

The Hantavirus can be transmitted by infected rodents through their saliva, urine, and feces.  Human
infection may occur when infected wastes are inhaled as a result of aerosols produced directly from the
animals.  They also may come from dried materials introduced into broken skin or onto mucous
membranes.  Infections in humans occur most in adults and are associated with activities that provide
contact with infected rodents in rural/semirural areas.

Hantavirus symptoms begin with one or more flu-like symptoms (i.e., fever, muscle aches, headache,
and/or cough) and progresses rapidly to severe lung disease.  Early diagnosis and treatment are vital.
Personnel involved in work areas where rodents and the presence of the Hantavirus are known or
suspected will need to take personal protective measures and to develop an expanded site safety plan.
Field personnel involved in trapping or contacting rodents or their waste products will need to wear
respirators with HEPA filters, eye protection, Tyvek coveralls, chemical resistant gloves, and disposable
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boot covers.  Strict decontamination requirements are needed.  Double-bag, label, and require specific
handling, packaging, shipping, storage, and analytical procedures to minimize the risks of exposure of
collected mice.  More detailed procedures can be obtained from Corporate Health and Safety.

For employees and facilities in rural/semirural areas:  the following risk-reduction strategies are
appropriate:

• Eliminate rodents and reduce availability of food sources and nesting sites used by rodents.

• Store trash/garbage in rodent-proof metal or thick plastic containers with tight  lids.

• Cut all grass/underbrush in proximity to buildings.

• Prevent rodents from entering buildings (e.g., use steel wool, screen, etc., to eliminate openings).

Insects

Diseases that are spread by insects include the following: Rocky Mountain Spotted Fever or Lyme
Disease (tick); Bubonic Plaque (fleas); Malaria, and Equine Encephalitis (mosquito).

Lyme Disease is the second most rapidly spreading disease in the U.S.

Lyme Disease

1. Facts

• Definition:

- Bacterial infection transmitted by the bite of a deer tick.
- Prevalence (nationwide and other countries).

• Three stages/sizes of deer ticks:

- Larvae
- Nymph
- Adult

• Tick season is May through October.
• Not all ticks transmit Lyme Disease.
• Ticks must be attached for several hours before Lyme Disease can be transmitted.
• Being bitten by a tick does not mean you will get Lyme Disease.

2. Prevention and Protection:

• Wear light-colored, tight-knit clothing.

• Wear long pants and long-sleeved shirts.

• Tuck pant legs into shoes or boots.

• Wear a hat.

• Use insect repellant containing DEET (follow manufacturer's instructions for use).
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• Check yourself daily for ticks after being in grassy, wooded areas.

• Request information from the Health and Safety Medical Section regarding Lyme Disease.

3. If Bitten:

• Remove the tick immediately with fine-tipped tweezers.  Grasp the tick as close to the skin as
possible.  Pull gently but firmly without twisting or crushing the tick.

• Wash your hands and dab the bite with an antiseptic.

• Save the tick in a jar in some alcohol.  Label the jar with the date of the bite, the area where
you picked up the tick, and the spot on your body where you were bitten.

• Monitor the bite for any signs of infection or rash.

4. Symptoms:

Early Signs (may vary from person to person)

• Expanding skin rash.

• Flu-like symptoms during summer or early fall that include the following:

- Chills, fever, headache, swollen lymph nodes.
- Stiff neck, aching joints, and muscles.
- Fatigue.

• Later signs

- Nervous system problems.
- Heart problems.
- Arthritis, especially in knees.

5. Upon Onset of Symptoms:

• Notify your Safety Officer (SO) and your supervisor.
• Submit incident report form.

A sensitivity reaction is one of the more dangerous and acute effects of insect bites or stings.  It is the most
common cause of fatalities from bites, particularly from bees, wasps, and spiders.  Anaphylactic shock
due to stings can lead to severe reactions in the circulatory, respiratory, and central nervous system.  This
can also result in death.

Site personnel must be questioned regarding their allergic reaction to insect bites.  Anyone knowingly
allergic should be required to carry and know how to use a response kit.  First aid providers must be
instructed on how to use the kit also.  The kit must be inspected to ensure it is updated.

Administer first aid and observe persons reporting stings for signs of allergic reaction, such as unusual
swelling, nausea, dizziness, and shock.  At the first sign of these symptoms, take the individual to a
medical facility for attention.
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Fire ants are small red ants found primarily in southern and western states.  There is some indication that if
bitten a person may show allergic reaction in addition to severe pain.

It is important to note that animals may serve as hosts for insects which may spread diseases.  Ticks
carrying Lyme disease and Rocky Mountain spotted fever are found on grass, but may be carried on
animals.  Bubonic plague, which has emerged in parts of Colorado, New Mexico, and Arizona, is
associated with fleas found on prairie dogs.

Other insect hazards include mosquitos and scorpions.  There have been articles published recently
indicating increases in encephalitis in Florida.  Encephalitis is reportedly spread by mosquitos.  The local
health department should be contacted prior to working in areas where WESTON does not have good
information about potential biological hazards.

Molds and Fungi

In addition to the previously discussed animal inhabitants of old buildings, which are often part of
hazardous materials sites, birds often invade the buildings leaving behind debris and droppings which may
contain molds and fungi in dry forms.  Inhalation of this easily airborne dust can result in serious lung
disease such as histoplasmosis.

There is a fungus that grows in soil indigenous to the San Joaquin Valley, parts of southern California,
Arizona, and New Mexico.  This organism can produce a disease called "Fever", "Valley Fever", or,
technically, Coccidiomycosis when inhaled.  Growing up in infected areas apparently provides a degree of
resistance, which newcomers to the areas do not have.

Awareness of a hazard and the prudent use of respiratory protection are key factors to protection.

Plants

Toxic effects from plants are generally caused by ingestion of nuts, fruits, or leaves.  Response personnel
should also be concerned with plants like poison ivy, poison oak, and poison sumac, that produce adverse
effects from direct contact.  The usual effect is dermatitis or inflammation of the skin.  The protective
clothing and decontamination procedures used for chemicals also reduce the exposure risk from the plant
toxins.  Risk can be reduced by cleaning the skin thoroughly with soap and water after contact.

Biological Agents
Microbial hazards can occur when the materials handled by workers contain biological contamination.
Biological contamination can be a problem if a chemical spill is mixed with sewage.  Most bacteria that
affects humans prefer a neutral environment (pH 7).  Thus, an extremely acid or alkaline environment
should destroy or inhibit bacterial growth.  However, during neutralization, the environment could become
more conducive to bacteria growth.  In these situations, normal decontamination procedures will usually
alleviate problems associated with worker contamination, although additional decontamination measures
may be required for certain biological exposures.

Another source of infection for response workers is poor sanitation.  Waterborne and foodborne diseases
can be a problem if adequate precautions are not taken.  Examples of waterborne diseases are cholera,
typhoid fever, viral hepatitis, salmonellosis, bacillary dysentery, and amoebic dysentery.  In an emergency
response related to a disaster, water supplies may be affected.  The source of water for a long-term
remedial action is also important.  In some locations, it may be necessary to transport water and food to
the site.  The food and water must be handled properly and come from an uncontaminated source.
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The response team must also avoid creating any sanitation problems by making sure that properly
designed lavatory facilities are available at the work site.  Note that OSHA requires proper sanitation
measures and potable water at temporary job sites.

Tetanus is another form of biological hazard encountered on hazardous materials sites.  Workers must be
careful to avoid puncture hazards, wear appropriate protective clothing, and have current tetanus
inoculations.

Medical wastes may be encountered on hazardous materials sites.  Agents may be present in this waste
that are still capable of causing infection.  Generally, procedures for protection against chemical hazards
are sufficient to protect workers.  Full enclosure chemical protective clothing may be appropriate since
these organisms may have the ability to penetrate the skin.  One additional precaution is to use bleach or
some other equivalent agent capable of destroying the biological organisms in the decontamination
procedure.

Bloodborne Pathogens

In July of 1992, OSHA issued a final Standard for Protection of Workers Potentially Exposed to
Bloodborne Pathogens (29 CFR 1910.1030).  This standard primarily involves medical and research
personnel and their exposure to blood or blood-containing fluids infected with Bloodborne Pathogens.
Bloodborne pathogens are pathogenic microorganisms that may be present in human blood and may cause
disease in humans.  These pathogens include, but are not limited to, Hepatitis B Virus (HBV) and Human
Immunodeficiency Virus (HIV).

These HIV and HBV organisms could potentially be present in viable states on hazardous waste sites,
with Hepatitis Virus being the more likely to survive in temperatures outside the body temperature ranges.

The other potential for exposure would be to workers who could be infected.  The OSHA Standard
specifically includes first aid providers among workers covered by this standard.

The basic concept of this Standard is that medical care first aid workers must take the "universal
precaution" of assuming that any blood-containing fluid, person bleeding, or equipment contaminated
with blood are infected with both viruses.
Protection involves use of personal protection such as gloves, gowns, eye shields, surgical masks, one-
way valve rescue breather devices.  It also involves training, disinfectants, and decontamination.

Workers expected to administer first aid must have a basic understanding of Bloodborne Pathogens in
order to protect themselves effectively from any hazards.

Completion of safety plans requires identification of and assessment of risk of exposure to biological
hazards.  This program deals primarily with two forms of infection (Hepatitis B Virus (HBV) and Human
Immunodeficiency Virus (HIV)), which are of concern to workers who may come in contact with bodily
fluids associated with blood.

At a minimum, WESTON's Bloodborne Pathogen Exposure Control Plan will be on site and implemented
for each project for first aid providers.  If medical waste is anticipated on a site, WESTON's Employee
Exposure Control Plan for Hazardous Waste Workers will be implemented.

Hepatitis B Virus

Definition — The term "hepatitis" simply means an inflammation of the liver.  This condition can be
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caused by a wide variety of agents including medications, alcohol, toxic or poisonous substances, and
infectious agents such a viruses.  Hepatitis B, formerly known as "serum" hepatitis, is the only form of
viral hepatitis that poses a significant occupational threat in the health care environment.

Symptoms — HBV is a disease that causes liver damage, the severity of which can range from mild or
even inapparent to severe or fatal.  Of the infected individuals, 6-10% will become HBV carriers.  Carriers
are at risk of developing chronic liver disease, including active hepatitis, cirrhosis and primary liver
cancer.  Carriers are also infectious to others (USHHS and NIOSH, 1989).

Sources of Infection — The Hepatitis B virus has been isolated from various body fluids including blood,
semen, vaginal secretions, breast milk, saliva, and serous fluid.  Within the health care setting, however,
Hepatitis B is thought to be transmitted primarily by percutaneous or permucosal blood through needle
sticks or the splashing of blood or blood-tinged body fluids into the eyes or mouth.

Risk — There is a direct relationship between the likelihood of occupational Hepatitis B infection and the
frequency of blood contact.  Health care professionals (surgeons, operating room-staff, pathologists, and
emergency room personnel) exhibit a high incidence of exposure to Hepatitis B infection.  The frequency
of blood contact determines the level of risk.

Protective Measures

Protective measures against Hepatitis B infection include good hand washing practices, caution, and
proper technique in the handling of the following potentially contaminated items:  needles, sharps,
supplies, and instruments.  Excellent protective treatment for, or prevention of, this disease is afforded by
both Hepatitis B immune globulin (HBIG) and by Hepatitis B vaccine.  Either or both of these should be
given as soon as possible after any documented exposure to blood (Johnson and Johnson, 1992).

Acquired Immunodeficiency Virus

Definition — Acquired Immunodeficiency Syndrome or AIDS is a severe viral disease recently
introduced into the U.S.  AIDS severely affects the immune system and is characterized by a multitude of
opportunistic infections.

The AIDS virus is typical of most viruses.  It cannot survive for any appreciable amount of time outside
its human host.  Its presence in the general environment is extremely unlikely and is limited to body
secretions, primarily blood and semen.  HIV is very susceptible to a large number of common household
disinfectants since it is an unstable virus.

Symptoms — The outcome or manifestation of illness varies with individuals who are infected with the
HIV virus.

Some infected persons have no disease symptoms and may not show outward signs of the disease for
many years.

Some infected persons suffer less severe symptoms than do those with diagnosed cases of AIDS.  These
lesser symptoms may include loss of appetite, weight loss, fever, night sweats, skin rashes, diarrhea,
tiredness, lack of resistance to infection, and swollen lymph nodes.

AIDS is the result of the progressive destruction of a persons immune system, which is the body's defense
against disease.  This destruction allows diseases to threaten the person's health and life that the body can
normally fight.  A particularly dangerous type of pneumonia and certain other infections often invade a
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body weakened by HIV.  HIV can also attack the nervous system and cause damage to the brain.  This
may take years to develop.  The symptoms may include memory loss, indifference, loss of coordination,
partial paralysis, or mental disorder (USHHS and NIOSH, 1989).

Sources of Infection — The various modes by which HIV can be transmitted are well defined.  Male
homosexual and bisexual practices along with intravenous (IV) drug abuse are two major means of
transmission.

Although not as efficient a mode of infection, heterosexual transmission does occur, and is increasing in
incidence in several countries around the world.  Comparatively, fewer individuals have contracted AIDS
as the result of receiving contaminated blood or blood products.  In addition, the advent of laboratory tests
to detect infection with HIV has almost eliminated any possibility of this mode of transmission.

AIDS is not hereditary, however, it can be congenital.  In fact, vertical transmission, which involves
passage of the virus from an infected woman to her unborn child, is the third major means of transmission
and accounts for the majority of cases of pediatric AIDS.

Risk — There is a common misconception that health care workers are at high risk for acquiring HIV
infection through occupational exposure.  Studies confirm the fact that this supposed risk is less than one
percent.  Of the thousands of health care workers in the U.S. and other parts of the world who have been
exposed to HIV through patient contact, very few have developed subsequent infection.  AIDS is a
concern of immense proportion to the health care community.  However, from an occupational health
point of view there is little reason for undue concern regarding this virus.

Protective Measures

Simple use of good personal hygiene, common sense, and the barrier techniques which are discussed in
this operating practice will help to prevent health care workers from contracting HIV infection or any
other serious illness in the workplace (Johnson and Johnson, 1992).
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1.0 SITE DESCRIPTION 

This Site Safety and Health Plan (SSHP) was prepared by Weston Solutions, Inc. (Weston®) for 
the former Raritan Arsenal located in Edison, New Jersey. This work is being performed under the 
following Contract Numbers for the U.S. Army Corps of Engineers (USACE), and U.S. Army 
Corps of Engineers, New England District (CENAE): 

• New England Contract No. DACA41-92-D-8002/0015-0017 

• Baltimore Contract No. DACA31-00-D-0023/050, 056, and 069 

• Baltimore Contract No. W912DR-05-D-0022-0001 

Additional criteria (e.g., programs, policies and site-specific information) required under 29 CFR 
1910.120 (HAZWOPER) will be found within the Accident Prevention Plan (APP), in addition to 
Weston's Field Safety Officer Manual (required to be on site). 

2.0 CONTAMINANT CHARACTERIZATION 

The contaminants of concern at this site include: trichloroethylene (TCE), tetrachloroethylene 
(PCE), chloroform, polychlorinated biphenyls (PCBs), pesticides, polyaromatic hydrocarbons 
(PAHs), arsenic, lead, and other metals.  These contaminants have been identified as required in 
all activity hazard analyses, included in the APP.  Should additional contamination be identified, 
an amendment to the APP will be made and additional activity hazard analyses shall be 
performed. 

Contaminant levels identified at the former Raritan Arsenal during previous investigations are 
presented in Table 2-1. 
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Table 2-1 
Maximum Contaminant Levels 

 

Parameter Name Max Concentration 
2,4-DINITROTOLUENE (VOC) 7 mg/kg 
2,6-DINITROTOLUENE (VOC) 2.8 mg/kg 
4,4-DDE 4.3 mg/kg 
4,4-DDT 23 mg/kg 
ALDRIN 0.65 mg/kg 
ANTHRACENE 180 mg/kg 
AROCLOR-1248 9.6 mg/kg 
AROCLOR-1260 8.9 mg/kg 
ARSENIC 1310 mg/kg 
BARIUM 1480 mg/kg 
BENZENE 1.9 mg/kg 
BENZO(A)ANTHRACENE 440 mg/kg 
BENZO(A)PYRENE 370 mg/kg 
BENZO(B)FLUORANTHENE 300 mg/kg 
BENZO(K)FLUORANTHENE 360 mg/kg 
BERYLLIUM 6.55 mg/kg 
CHLOROFORM 3.5 mg/kg 
CHRYSENE 420 mg/kg 
COPPER, TOTAL 1340 mg/kg 
DIBENZ(A,H)ANTHRACENE 87 mg/kg 
DIELDRIN 0.27 mg/kg 
FLUORANTHENE 760 mg/kg 
INDENO(1,2,3-C,D)PYRENE 180 mg/kg 
LEAD, TOTAL 9180 mg/kg 
MERCURY, TOTAL 91.2 mg/kg 
METHYLENE CHLORIDE 170 mg/kg 
NICKEL, TOTAL 290 mg/kg 
PENTACHLOROPHENOL 48 mg/kg 
PYRENE 650 mg/kg 
SELENIUM, TOTAL 65.6 mg/kg 
TETRACHLOROETHYLENE 900 mg/kg 
THALLIUM 6.39 mg/kg 
TRICHLOROETHYLENE 7000 mg/kg 
VANADIUM 208 mg/kg 
VINYL CHLORIDE 9.6 mg/kg 
XYLENES (TOTAL) 190 mg/kg 
ZINC, TOTAL 2620 mg/kg 

 
mg/kg = milligrams per kilogram 
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3.0 HAZARD AND RISK ANALYSIS 

Activity hazard analyses (AHAs) for each task and associated risk analyses are found within the 
APP. 

4.0 STAFF ORGANIZATION, QUALIFICATIONS, RESPONSIBILITIES 

Staff organization, qualifications and responsibilities are listed within the APP (Section 4.0). 

5.0 TRAINING 

Training requirements for this site and tasks are listed within the APP (Section 6.0). 

6.0 PERSONNEL PROTECTIVE EQUIPMENT (PPE) 

General criteria for selection of Personnel Protective Equipment (PPE) is found within the APP, 
as well as Weston's Field Safety Officer Manual (maintained on site).  The following section 
outlines specific PPE based upon task, contaminant, hazards, and risk of exposure. 

6.1 PERSONAL PROTECTIVE EQUIPMENT SELECTION 

All personnel performing operations on site shall be required to use the appropriate level of 
protection.  This SSHP makes provisions for the use of Level D and Modified Level D for the 
hazards associated with a given task, operation, or expected contaminant level. The following 
field activities will be performed in Level D or Modified Level D: 

• Geoprobe® soil sampling; 
• Geoprobe® groundwater sampling; 
• Monitor well installation; 
• Groundwater sampling; 
• Surveying; 
• Sediment sampling; 
• Surface water sampling; 
• Benthic macroinvertebrate sampling; 
• Fish sampling; 
• Frog sampling; 
• Fiddler crab sampling; 
• Plant sampling; 
• Earthworm sampling; 
• Small mammal sampling; 
• Indoor air sampling; 
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• Subslab soil gas sampling; and 
• Subslab soil sampling. 

 
Activities associated with unexploded ordinance (UXO) survey and screening activities are 
expected to be conducted in Level D. 
 

6.2 LEVEL D PERSONAL PROTECTIVE EQUIPMENT 

Level D PPE will be worn during site mobilization/demobilization, demolition activities, pump 
activities with no contact of contaminated materials, and support zone activities. Level D PPE 
consists of the following: 

• Work clothes, e.g., coveralls (cotton); 
• Work gloves, leather or cotton as necessary for physical hazards; 
• Nitrile gloves as necessary; 
• Boots, American National Standards Institute (ANSI) approved; 
• Safety glasses, ANSI approved;  
• Hard hat, ANSI approved; and 
• Type III, V or better life vest when performing work on or near water. 
 

6.3 MODIFIED LEVEL D PERSONAL PROTECTIVE EQUIPMENT 

Modified Level D PPE will be worn when conducting activities where known or potential 
contact with minimally contaminated materials is expected. Modified Level D PPE consists of 
the following: 

• Chemical resistant coveralls (Tyvek if dry matrix; Saranex or equivalent if wet matrix); 
• Chemical resistant overboots or chemical boot covers; 
• Gloves - nitrile or latex inner; nitrile outer; 
• Eye protection - safety glasses or goggles, ANSI approved; and 
• Hard hat, ANSI approved. 

7.0 MEDICAL SURVEILLANCE 

No unique medical surveillance requirements are anticipated for workers on this project.  
General medical surveillance requirements are outlined in Weston’s Occupational Medical 
Monitoring Program. 

8.0 EXPOSURE MONITORING AND AIR SAMPLING 

General criteria for monitoring and sampling is found within the APP.  The following section 
contains specific action levels and instrumentation based upon known or anticipated hazards. 
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8.1 ACTION LEVELS AND INSTRUMENTATION 

Action levels are dependent on the nature and type of contamination present, and may be 
activity-specific. Monitoring equipment and action levels are presented in Table 8-1. 
Contaminant Material Safety Data Sheets (MSDSs) are included in Section 12.0, Attachment B 
of the APP. 

Table 8-1 
Air Monitoring Instruments and Action Levels 

Hazard Instrument Action Level 

Explosive Atmosphere 
(not anticipated this 
task effort) 

combustible gas 
indicator (CGI) as 
required 

<10% lower explosive limit (LEL): Continue investigation. 

>10% and <20% LEL (ambient air): Continue work with caution, continue 
monitoring. 

>10% LEL (confined space): Stop work and evacuate site until levels 
<10% are measured. 

>20% LEL (ambient air): Stop work and evacuate site until levels <20% 
are measured. 

Oxygen (O2)  Content 
(not anticipated this 
task effort) 

O2 meter as required 
included with CGI 
instrument) 

<19.5%: Stop work and evacuate site until levels are >19.5% and <25% 
(ambient air) or >19.5% and <23.5% (confined space) are measured. 

19.5% to 25% (ambient air) or 19.5% to 23.5% (confined space): 
Acceptable levels for O2. 

>25% (ambient air) or >23.5% (confined space): Fire hazard potential, stop 
work and consult a certified industrial hygienist (CIH) and CENAE. 

Organic Vapors 
(where applicable) 

Photoionization 
detector (PID)/ flame 
ionization  
detector  (FID) 
 

0 to 9.5 units PID, 0 to 8.5 units FID: Level D, continue monitoring and 
work activities. 

9.5 to 37 units PID, 8.5 to 35 units FID: Level C, (Cartridge Change-out at 
4-hour Maximum Intervals in accordance with Mine Safety Appliance 
(MSA) Respirator Test data for aromatic hydrocarbons). 

>37 units PID,  > 37 units FID: Level B.    Halt work, notify PSM/Site 
Safety and Health Officer, re-evaluate conditions. 

    *Action levels based upon exposure limit for PCE  

Particulates  

(where applicable) 

Personal DataRam 
(PDR) 

> 1.37 mg/m3: Upgrade PPE to Level C.  Action level based upon 
maximum soil contaminant concentrations. 

    *Action level based upon Weston’s Dust Exposure Calculation worksheet 

Radiation  

(not anticipated this 
task effort) 

Micro/R <3 to 5 times background: Continue monitoring and work activities. 

>3 to 5 times background, <1 millirems per hour (mrem/hr): Continue work 
with caution, consult with a health physicist. 

>1 mrem/hr: Evacuate site, consult with a health physicist before 
continuing work. 
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8.2 PARTICULATE-BASED CONTAMINANTS 

Multiple particulate-based contaminants (e.g., metals, PCBs) are expected to be present on site; 
however, contaminant-based action levels have been identified and monitoring instruments are 
specified in Table 8-1. 

8.3 ORGANIC OR VOLATILE CONTAMINANTS 

Several volatile organic compounds (VOCs), including TCE, PCE and chloroform, were found 
in former Raritan Arsenal groundwater and soil gas.  The action levels have been identified and 
monitoring instruments are specified in Table 8-1. 

8.4 AIR MONITORING 

Air monitoring is not expected to be needed during current on-site activities.  If there are any 
changes to the scope of work, the action levels and instrumentation necessary for the air 
monitoring are specified in Table 8-1. 

9.0 HEAT AND COLD STRESS 

Information associated with heat and cold stress can be found within the APP and Weston's Field 
Safety Officer Manual. 

10.0 STANDARD OPERATING PROCEDURES, ENGINEERING 
CONTROLS AND WORK PRACTICES 

Information associated with Standard Operating Procedures (SOPs), Engineering Controls and 
Work Practices to be utilized at former Raritan Arsenal can be found within the APP and 
Weston's Field Safety Officer Manual. 

11.0 SITE CONTROL 

Site control zones and criteria will be established as indicated in the APP. The boundaries of 
each work site area, regardless of its configuration, will be clearly identified to prevent 
accidental intrusion by personnel not immediately involved in site operations, and will be 
identified as the Exclusion Zone (EZ). 

Each work site will have a Support Zone (SZ) that will be utilized as a staging area for personnel 
and equipment to support operations in the EZ. The SZ will include a site access control point, 
an area for visitors, and a break area for site workers. 
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Where necessary, a Contamination Reduction Zone (CRZ) will be established. The CRZ will 
serve as a buffer to reduce the possibility of the SZ becoming contaminated or being affected by 
other existing hazards. The CRZ provides additional assurance that the physical transfer of 
contamination of personnel, equipment, or in the air is minimized.  

The Site Safety Health Officer (SSHO) will delineate and control these zones based on site 
conditions and activities. The zones will be marked on the site map, and the map will be posted 
at the entrance to each site.  

11.1 EXCLUSION ZONE 

The EZ is the area where the greatest potential for exposure to site hazards exists, or where 
known and/or potential contamination exists. A separate entry and exit checkpoint will be 
established at the EZ to regulate the flow of personnel and equipment into and out of the EZ.  

The entry and exit check point is used to ensure that personnel and equipment are protected and 
the contamination is properly contained. The entry/exit point will be established with the 
prevailing wind to the backs of the entrants, as possible. No use of tobacco products, eating, 
gum-chewing, or drinking is allowed in this area. 

For tasks which involve use of a boat, the exclusion zone is considered the area immediately 
surrounding the point of sample collection and containerization. 

11.2 CONTAMINATION REDUCTION ZONE 

The CRZ is located between the EZ and the SZ, and provides a transition between contaminated 
and clean zones. It serves as a buffer to reduce the probability of the SZ becoming contaminated 
or being affected by other existing hazards. It provides additional assurance that the physical 
transfer of contaminating substances on people, equipment, or in the air is minimized through a 
combination of decontamination, distance between exclusion and SZs, air dilution, zone 
restriction, and work functions. 

The CRZ will contain the Contamination Reduction Corridor, which will serve as the exit point 
from the EZ. The CRZ contains all equipment and supplies necessary for decontamination of site 
personnel and equipment as they exit the EZ. No use of tobacco products, eating, chewing, or 
drinking is allowed in this area. 

For tasks which involve the use of a boat, the CRZ will be established at the shoreline once the 
boat returns to shore. Personnel decontamination, if required beyond standard removal and 
containerization of used PPE, will occur at this location.  Any non-disposable equipment will 
also be decontaminated at this location. 
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11.3 SUPPORT ZONE 

The SZ is located outside the CRZ and is the location of the administrative and other support 
functions. The SZ is an area where no significant air or surface contamination exists. 

The SZ includes facilities such as the change area, lunch and break areas, office spaces, and 
supply storage areas. Specific areas within the SZ will be designated for use of tobacco products, 
gum-chewing, eating, drinking, and cosmetics. 

11.4 SITE MAPS 

The ERCP will include site emergency equipment locations and evacuation routes. 

12.0 PERSONAL HYGIENE AND DECONTAMINATION 

Only personnel who have completed the requisite training and medical exams/tests may enter the 
EZ. Personnel decontamination facilities will be established on-site to ensure that personnel 
maintain a high degree of personal hygiene and minimize the possibility of exposure to chemical 
hazards. The personnel hygiene facilities will conform to the requirements specified in  
29 CFR Part 1910 or Part 1926. 

The following plan will be implemented whenever it is necessary to set up a decontamination 
line. Any modification to the following procedures will be identified within the APP. 

A personnel decontamination line will be established in the CRZ to facilitate decontamination 
and protective clothing removal. Storage and disposal containers will be used for the disposal of 
outerwear. If there is a rip or tear in the employee's chemical protective clothing, that individual 
shall remove the torn garment in the decontamination area and don new protective clothing. If 
respiratory equipment becomes defective or damaged, the wearer shall leave the EZ immediately 
and repair or replace the defective part or mask. 

As personnel move through the decontamination line, PPE will be removed in the order of 
highest to lowest potential contamination. An outside-in removal technique minimizes 
contamination of inner clothing or body. All personnel exiting the EZ will pass through the 
decontamination line. Respirators will be inspected daily, washed, and scrubbed in a 
detergent/water solution. Clean respirators will be left to dry in an uncontaminated protected 
atmosphere. 

All PPE for decontamination line attendants will be removed on the decontamination line. An 
emergency eyewash station will be located in the CRZ adjacent to the decontamination line. 

Personnel are required to wash hands, face, and other exposed skin areas prior to leaving the 
CRZ for breaks or lunch. Towels and soap will be provided for personnel.  

The use of tobacco products, eating, or drinking will be prohibited except in a designated break 
area within the SZ. 
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13.0 EQUIPMENT DECONTAMINATION 

Any equipment or vehicle taken into the EZ is assumed to be potentially contaminated and must 
be inspected and decontaminated in the CRZ prior to leaving the work area. The SSHO or 
designee is responsible to properly inspect (and approve for general cleanliness), all tools or 
hand-operated equipment and the frame/tires of all vehicles or heavy equipment leaving the 
CRZ. 

In order for vehicles and heavy equipment to pass inspection, they must be free of loose dirt or 
stabilized material on tailgates, axles and wheels.  Approval will be based on visual inspection of 
all exposed surfaces. 

If necessary, Weston will use an equipment decontamination pad located at the entrance to the 
CRZ. This area will be utilized to remove soil from all equipment leaving the work area. If 
necessary, decontamination procedures shall consist of high-pressure steam cleaning of 
equipment to remove mud and/or dirt. All equipment requiring maintenance or repair will be 
staged in the CRZ prior to servicing. Equipment wash water residue will be collected, contained 
and disposed as either non-hazardous or hazardous waste based upon site conditions and results 
of waste classification analyses. Only clean water shall be used for decontamination of 
personnel, equipment, and vehicles. 

Personnel assigned to vehicle decontamination will wear the protective equipment, clothing and 
respiratory protection consistent with the established Safety Program as defined in the APP. 
Seats and flooring in equipment and vehicles that are to be used in the EZ will be covered to the 
extent possible with disposable polyethylene (as necessary). 

14.0 EMERGENCY EQUIPMENT AND FIRST AID 

Information relative to emergency equipment and first aid will be found within the Emergency 
Response and Contingency Plan (Attachment A to the APP). 

15.0 EMERGENCY RESPONSE AND CONTINGENCY PROCEDURES 

Information relative to emergency response and contingency procedures will be found within the 
Emergency Response and Contingency Plan (Attachment A to the APP). 
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13.0 CONTRACTOR INFORMATION 
 
Weston will assure compliance with the requirements of EM 385-1-1, OSHA (29 CFR 1910 and 
1926) and Weston policy requirements through formal and site-specific training programs as 
well as routine inspections with follow-up compliance. 
 
Specific criteria for this site will include the following subsections. 
 
13.1 PRELIMINARY EVALUATION 
 
Prior to work or specific tasks/activities, qualified personnel will perform a preliminary 
evaluation of the site’s characteristics. This preliminary evaluation includes the completion of 
the AHA tables in Section 14.0, which identify hazardous conditions and aid in the selection of 
appropriate employee protection methods and PPE.  
 
All known or potential physical and chemical hazards that may pose a threat to the safety and 
health of site workers must be identified to ensure workers are adequately protected. Emphasis is 
placed on identifying conditions that may cause death or serious harm. All site workers must be 
vigilant in identifying hazards in the work place and bringing them to the attention of 
supervisory personnel. 
 
Evaluation of work site characteristics and hazards will continue throughout the duration of the 
project. 
 
While all personnel share responsibility in understanding and advising on site hazards, the SSHO 
will be responsible for thoroughly evaluating field operations with respect to potential hazards to 
personnel. These potential hazards and the specific procedures to be followed to help prevent or 
reduce exposure will be reviewed and documented during the daily safety briefing. 
 
The following sections contain general site safety information. OSHA regulatory requirements 
and Weston Field Operating Procedures, contained in the Site Health and Safety Officer's 
Manual maintained on-site, will also be followed. Where necessary, client requirements  
will be referenced or incorporated into the APP. 
 
Hazards due to normal site activities can be reduced by using common sense and following safe 
practices. The following practices are expressly forbidden: 
 

• Running and horseplay. 
• Use of tobacco products, eating, drinking, applying cosmetics, or chewing gum within the 

EZ or any potentially contaminated area. 
• Ignition of flammable materials in the work zone without the proper Hot-Work Permit. 

Equipment will be bonded, grounded, and explosion resistant, as appropriate. 
• Performance of tasks in the restricted area individually (i.e., working alone). 

Personnel must keep the following guidelines in mind when conducting field activities: 
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• Hazard assessment is a continuous process; personnel must be aware of their 
surroundings and constantly aware of the chemical and physical hazards that are or may 
potentially be present. 

• The number of personnel in the CRZ or EZ will be the minimum number necessary to 
perform work tasks in a safe and efficient manner. The use of the Buddy System is 
mandatory for EZ work. 

• Team members will be familiar with the physical characteristics of each site including 
wind direction, site access, and the location of communication devices and safety 
equipment. 

• The location of overhead power lines and underground utilities must be established prior 
to conducting excavation or drilling activities. 

Team members will be familiar with emergency hand signals: 
 

• Hand Gripping Throat:  "Respirator or breathing problems, can't breathe." 

• Thumbs up: "OK, I'm all right, I understand." 

• Thumbs down: "No, negative." 

• Hand(s) on top of head: "Need assistance." 

• Grab buddy's wrist:  "Evacuate site now, ask no questions." 

 
13.2 CHEMICAL HAZARD IDENTIFICATION 
 
The presence of chemical hazards creates potential personnel exposure via inhalation, ingestion, 
absorption, or contact with contaminants present in liquids, soil, or air. The list of chemicals to 
which workers may be exposed will be developed through the use of several information 
sources, including archival research data and previous site characterization data. In preparation 
of the SSHP, an evaluation of known or suspect contaminants has been made to ensure all 
chemical hazards have been addressed. 
 
13.3 HAZARD COMMUNICATION 
 
In order to comply with the OSHA Hazard Communication Standard 29 CFR 1910.1200 (HCS), 
the following will apply to all commercial products containing hazardous substances, which are 
brought on-site: 
 

• A written Hazard Communication Program will be made available to site personnel. 

• MSDSs will be maintained for each product containing a hazardous substance, which is 
used on-site, and which meets the regulatory requirements of the Haz Com Program. 
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• All containers not supplied with adequate hazard labeling will have a hazard 
communication label affixed to the container that communicates the health and physical 
hazards associated with working with the material. 

• Employees working with hazardous substances will be trained in accordance with the 
requirements of 29 CFR 1910.1200. 

• An inventory of all hazardous substances used on site will be maintained. 

• Personnel, to include subcontractors, affected by hazardous substances use will be 
informed of the hazards and of the location of appropriate MSDS. 

A Site-Specific Hazard Communication Program is presented in Section 12.0, Attachment G. 

13.4 PHYSICAL HAZARD IDENTIFICATION 
 
Physical hazards that may be encountered during field activities include, but, are not limited 
to: cold stress, heat stress, flammable materials, munitions or explosives of concern (MEC), 
potential UXO, hazards related to equipment handling, uneven/unstable surfaces, excessive 
noise, traffic, inclement weather, site security, working in remote areas, heavy equipment 
operation and decontamination. Those physical hazards specifically applicable to this site are 
identified in the task-specific AHAs, included as Section 14.0 of this APP. 
 
13.5 RADIATION HAZARD IDENTIFICATION 
 
Both ionizing and non-ionizing radiation may present problems on specific sites.  While ionizing 
radiation is commonly due to waste disposal practices, there are areas in which naturally 
occurring radiation may be an issue. Usually, prior knowledge of ionizing radiation concerns 
result from historical site reviews; however, cases of undocumented radiation 
contamination/disposal have been recorded. Weston's protocol for sites that do not negate the 
presence of ionizing radiation is to screen the site using sensitive instruments such as the mico-R 
meter. Should radiation be identified as a concern prior to work initiation or based upon site 
screening efforts, contact will be made with Weston's radiation safety specialists for assistance in 
planning and work efforts. 
 
Non-ionizing radiation creates concerns during periods of intense or prolonged exposure to the 
sun, to instruments such as lasers, infrared sources, or upon site locations on or near high energy 
fields such as micro-wave or radio towers. Personnel will be instructed in appropriate PPE and/or 
procedures to follow in the event that non-ionizing radiation creates a concern. 
 
13.6 MUNITIONS OR EXPLOSIVES OF CONCERN AND UNEXPLODED 

ORDNANCE HAZARD IDENTIFICATION 
 
Personnel not contracted specifically as MEC/UXO personnel or recognized by Weston as a 
designated expert for MEC/UXO activities are not authorized to move or contact any known or 
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suspect ordnance.  Specific plans for UXO or MEC work will be as attachments to the APP as 
necessary. 
 
13.7 EXCAVATION OPERATIONS 
 
In accordance with OSHA requirements, all excavation activities will be performed in 
accordance with 29 CFR 1926 Subpart P. Specific requirements include routine inspections by 
qualified personnel to verify safe work conditions, location of utilities, and appropriate worker 
knowledge of safe work practices.  
 
Protective systems for workers will be designed in accordance with Subpart P and encompass 
one or more of the following: sloping, shoring, or shielding. Any protective system for an 
excavation greater than 20 ft in depth (or as otherwise determined by site conditions or Subpart 
P) will require the services and approval of a registered professional engineer.  
 
Additional criteria, and Weston's Excavation Safety procedures, can be found in the FSO 
Manual. 
 
13.8 HEAVY EQUIPMENT OPERATION 
 
Heavy equipment will be operated under the following conditions according to 
OSHA Regulations and Weston Field Operating Procedures. 
 

• The operation of heavy equipment will be limited to authorized personnel specifically 
trained for this task. 

• The operator will use the safety devices provided with the equipment, including 
seat belts. Backup warning indicators and horns will be operable at all times or a trained 
spotter will direct equipment operations. 

• While heavy equipment is in operation, all personnel not directly required in the area will 
keep a safe distance from the equipment. 

• Personnel will avoid moving into the path of operating equipment; areas blinded from the 
operator's vision will be avoided. 

• Additional riders will not be allowed on equipment unless it is specifically designed for 
that purpose, i.e., there is an additional seat with a seat belt. 

• The operator will document inspection of heavy equipment daily prior to operation. 
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13.9 MECHANICAL EQUIPMENT OPERATION 
 
Operation of mechanical equipment presents another potential source for physical hazards 
and includes the following requirements, in addition to OSHA Regulations and Weston 
Field Operating Procedures: 
 

• Operation will be conducted by authorized personnel familiar with the machine, its 
operation, and safety provisions. 

• Mechanical equipment will be inspected prior to use. 

• Any equipment found to be defective in any manner will be removed from service and 
repaired prior to use. 

• Hands, feet, etc. will be kept away from all moving parts. 

• Maintenance and/or adjustments to machinery will be not conducted while in operation. 
Power will be disconnected prior to maintenance activities. 

• An adequate operating area will be provided, allowing sufficient clearance and access for 
operation. 

• Good housekeeping practices will be followed. 

13.10 MATERIAL LIFTING 
 
Many types of objects are handled in normal day-to-day operations. Care should be taken in 
lifting and handling heavy or bulky items because they are the cause of many back injuries. The 
following fundamentals address the proper lifting of materials to avoid back injuries:  
 

• The size, shape, and weight of the object to be lifted must be considered. A worker will 
not lift more than he or she can handle comfortably. 

• A firm grip on the object is essential; gloves will be used if necessary, to protect the 
hands. 

• The hands and object will be free of oil, grease, and water, which might prevent a firm 
grip, and the fingers will be kept away from any points that cause them to be pinched or 
crushed, especially when setting the object down. 

• The item will be inspected for metal slivers, jagged edges, burrs, rough or slippery 
surfaces and pinch points. 

• The feet will be place far enough apart for good balance and stability. The footing 
surface, should be firm. 

• The worker will get as close to the load as possible. The legs will be bent at the knees. 
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• The back will be kept as straight as possible. 

• To lift the object, the legs will be straightened from their bending position. 

• A worker will never carry a load that cannot be seen over or around. 

• When placing an object down, the stance and position will be identical to that for lifting. 
The legs will be bent at the knees, back straight, and the object lowered. 

In addition, relevant Weston Field Operating Procedures will be followed. When two or more 
workers are required to handle an object, coordination is essential to ensure that the load is lifted 
uniformly and that the weight is equally divided between the individuals carrying the load. When 
carrying the object, each worker, if possible, will face the direction in which the object is being 
carried. 
 
13.11 ELECTRICAL HAZARDS 
 
Electrical wiring and apparatus safety procedures will be conducted in accordance with 
OSHA Regulations and Weston Field Operating Procedures.  These requirements include, but are 
not limited to: 
 

• All electrical wiring and equipment will be of a type listed by 
Underwriters Laboratories (UL) or Factory Mutual Engineering Corp. (FM) for the 
specific application. 

• All installations will comply with the National Electrical Code (NEC). 

• All work will be accomplished by personnel familiar with and qualified for the class of 
work to be performed. 

• Live parts of wiring or equipment will be guarded to protect all individuals or objects 
from harm. 

• Electric wire or flexible cord passing through work areas will be covered or elevated to 
protect it from damage by foot traffic, vehicles, sharp corners, or pinching. 

• Temporary power lines, switch boxes, receptacle boxes, metal cabinets, and enclosures 
around equipment will be marked to indicate the maximum operating voltage. 

• Patched, oil-soaked, worn, or frayed electric cords or cables will not be used. 

• Extension cords or cables will not be fastened with staples, hung from nails, or suspended 
by wire. 

• All electrical circuits will be grounded in accordance with the NEC. 
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• Portable and semi-portable electrical tools and equipment will be grounded by a multi-
conductor cord having an identified grounding conductor and a multi-contact polarized 
plug-in receptacle. 

• Semi-portable equipment, floodlights, and work lights will be grounded. The protective 
ground of such equipment should be maintained during moving unless supply circuits are 
de-energized. 

• Double insulated tools will be distinctly marked and listed by UL or FM. 

• Ground fault circuit interrupters (GFCIs) are required in all circuits used for portable 
electric tools. The GFCI will be calibrated to trip within the threshold values of 
3 to 7 mA as specified in UL Standard 943. All GFCIs will be UL listed and installed in 
accordance with the most recent edition of the NEC. Ground fault circuit interrupters may 
be sensitive to some equipment such as concrete vibrators. In these instances, an assured 
equipment grounding conductor program is acceptable. 

• Flexible cord will be of a type listed by the UL. Flexible cord sets will contain the 
number of conductors required for the services plus an equipment ground wire. The cords 
will be hard usage or extra hard usage as specified in the NEC.  

• Bulbs attached to festoon lighting strings and extension cords will be protected by wire 
guards or equivalent. 

• Temporary wiring will be guarded, buried, or isolated by elevation to prevent accidental 
contact by workers or equipment. 

13.12 LADDERS 
 
The following guidelines will be employed when using ladders: 
 

• Manufactured ladders will be constructed of heavy-duty grade; Type II minimum, 
conforming to applicable ANSI standards. 

• Ladders will not be spliced together to make a longer ladder. 

• Straight ladders for egress will extend at least 3 feet above the landing and, when 
possible, secured. 

• Ladders will be inspected prior to use and defective ladders will be removed from service 
and repaired. 

• The base of straight ladders will be set back a safe distance from the vertical, 
approximately one-fourth the working length of the ladder from the vertical plane of the 
top of support. 
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• Stepladders will be fully opened to permit the spreader to lock. Stepladders will not be 
closed and leaned against an object for access. 

• Metal ladders will not be used for electrical work or in areas where they could contact 
energized wiring. 

• "Job-made" ladders (if allowed) will be constructed in accordance with OSHA 1926 
Subpart X. 

13.13 PRESSURIZED HOSES 
 
Observe the following rules when using hoses: 
 

• Before use, inspect hoses for defects, cuts, loose clamps, improper fittings, etc. 

• Never apply air from an air hose to any part of the body or clothing. 

• Use only standard fittings for all hoses. 

• All quick make-up connections must be secured with safety lashing. 

13.14 EXPLOSIVE ATMOSPHERE AND IGNITION SOURCES 
 
Explosions and fires may arise spontaneously. However, more commonly, they result from site 
activities, such as moving drums, accidentally mixing incompatible chemicals, or introducing an 
ignition source (such as a spark from equipment) into an explosive or flammable environment.  
 
Explosions and fires not only pose the obvious hazards of intense heat, open flames, smoke 
inhalation, and flying objects, but may also cause the release of toxic chemicals into the 
environment. Such releases can threaten both personnel on-site and members of the general 
public living or working nearby.  
 
Weston performs the following activities to protect against these hazards: monitoring for 
explosive atmospheres and flammable vapors using a combustible gas indicator; separation of all 
potential ignition sources from an explosive or flammable environment; use of non-sparking, 
explosion-proof equipment; and following safe practices when performing any task that might 
result in the agitation or release of chemicals. Some potential causes of explosions and fires 
include: 
 

• Chemical reactions that produce explosion, fire or heat; 
• Ignition of explosive or flammable chemical gases or vapors; 
• Ignition of materials due to oxygen enrichment; 
• Agitation of shock or friction-sensitive compounds; and 
• Sudden release of materials under pressure. 
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13.15 HAND TOOLS 
 
Hand tools will be used according to OSHA Regulations and Weston Field Operating 
Procedures. Only tools that are in good condition will be used. Improper and defective tools 
contribute to incidents. The following safe practices will be observed when using hand tools: 
 

• Use tools in the manner for which they were designed; 
• Be sure of footing before using any tool; 
• Do not use tools that have split handles, mushroom heads, worn jaws, or other defects; 
• Do not use makeshift tools or other improper tools; and 
• Use spark-proof tools where there are explosive vapors, gases, or residue. 

13.16 SANITATION 
 
Applicable sanitation requirements are contained in OSHA Regulations and Weston Field 
Procedures and include the following unless otherwise approved: 
 

• Field office/break trailers will be equipped with power and water. At a minimum, 
washing facilities will be set up using handi-wipes or a suitable equivalent. 

• Appropriate numbers of portable sanitation facilities will be obtained. The units will be 
serviced as necessary. 

• All work areas, to include the office/break trailer, will have trash receptacles. Areas will 
be kept free of trash and any equipment not being used will be removed and stored in the 
office/break trailer. 

13.17 ILLUMINATION 
 
Most work will be conducted during daylight hours. If field activities will be conducted between 
dusk and dawn, appropriate lighting will be supplied to allow illumination according to OSHA 
Regulations and Weston Field Procedures. 
 
13.18 HEAT STRESS 
 
One of the most common types of stress that can affect field personnel is heat stress. Heat stress 
may be one of the most serious hazards to workers at remediation sites due to the PPE required. 
Engineering controls should be considered as the first measure to be taken to reduce hazards 
rather than the donning of PPE.   
 
Weston's policy and response procedures can be found within the FSO Manual. 
 
13.19 COLD STRESS 
 
Persons working in temperatures at or below freezing may be frostbitten. Experiencing extreme 
cold for a short time may cause severe injury to exposed body surfaces or result in profound 



Accident Prevention Plan 
Former Raritan Arsenal 
Edison, NJ 

K:\Raritan01\Health&Safety\Accident Prevention PLan\Draft-APP_041006.doc 13-10 

generalized cooling, causing death. Areas of the body that have high surface area-to-volume 
ratios, such as fingers, toes, and ears, are the most susceptible. 
 
Policy and procedures for cold stress conditions are found within the FSO Manual. 
 
13.20 WASTE STORAGE, SHIPPING, AND TRANSPORTATION 
 
The following procedures should be used to minimize hazards during shipping and transportation 
of hazardous materials: 

• Drums and containers will be identified, classified, and segregated to assure material 
compatibility. 

• Drum or container staging areas will be prepared, maintained, and kept to the minimum 
number necessary to safely identify and classify materials and prepare them for transport. 
Compliance with EPA Resource Conservation and Recovery Act (RCRA) requirements 
will be required at a minimum. 

• Staging areas will be provided with adequate access and egress routes. 

• Bulking of hazardous wastes will be permitted only after a thorough characterization of 
the materials has been completed. 

• Drums and containers used during site removal will meet the applicable U.S. Department 
of Transportation (DOT), OSHA, and EPA regulations for the types of wastes they 
contain. 

Shipment of materials to off-site treatment, storage, or disposal facilities involves the entry of waste 
hauling vehicles into the site.  DOT hazardous materials regulations (49 CFR Parts 171-178) and 
EPA hazardous waste transporter standards (40 CFR Part 263) for shipment of hazardous wastes 
must be complied with. The following guidelines can enhance the safety of these operations: 
 

• Locate the final staging (bulking) area as close as possible to the site exit. Prepare a 
circulation plan that minimizes conflict between cleanup teams and waste haulers. Install 
traffic signs, lights, and other control devices as necessary. 

• Prepare a Transportation Security Plan in accordance with Weston's 
Dangerous Goods Shipping Manual and DOT requirements. 

• Provide adequate area for on-site and hauling vehicles to turn around. Where necessary, 
build or improve on-site roads. 

• Stage hauling vehicles in a safe area until ready for loading with drivers remaining in cab. 
Minimize the time that drivers spend in hazardous areas. 

• Hauling-vehicle drivers must have the applicable training and appropriate protective 
equipment for areas of the site they utilize. 
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• If drums are shipped, tightly seal the drums prior to loading. Over-pack leaking or 
deteriorated drums prior to shipment. Under most circumstances, over-pack drums used 
for hazardous wastes may not be reused [49 CFR Part 173.3(c)]. Make sure that truck bed 
and walls are clean and smooth to prevent damage to drums. Do not double stack drums. 
Secure drums to prevent shifting during transport. 

• Keep bulk solids several inches below the top of the truck container. Cover loads with a 
layer of clean soil, foam, and/or tarp. Secure the load to prevent shifting or release during 
transport.  

• Weigh vehicles periodically to ensure that vehicle and road weight limits are not 
exceeded. 

• Decontaminate vehicle tires prior to leaving the site to ensure that contamination is not 
carried onto public roads. 

• Check periodically to ensure that vehicles are not releasing dust or vapor emissions off 
the site. 

• Develop procedures for responding quickly to off-site vehicle breakdown and incidents to 
ensure minimal public impact. 

13.21 BIOLOGICAL HAZARD IDENTIFICATION 
 
Biological hazards which may be encountered in the field include poisonous plants, wild and/or 
rabid animals, snakes, ticks, and insects. The degree of hazard can range from annoyance to 
death from bites or anaphylactic shock. Recognition and avoidance are critical in maintaining a 
safe work site.  
 
13.21.1 Tick Bites 
 
The Center for Disease Control has noted the increase of Lyme disease and Rocky Mountain 
Spotted Fever (RMSF), which are caused by bites from infected ticks that live in and near 
wooded areas, tall grass, and brush. Ticks are small, ranging from the size of a comma up to 
about one quarter inch. They are sometimes difficult to see. The tick season extends from spring 
through summer.  
 
Lyme disease has occurred in almost all states and is caused by ticks infected with a type of 
spirochete bacteria. Deer ticks are about one quarter inch in size, and black or brick red in color. 
Male deer ticks are smaller, and all black. The deer tick larva are extremely small, approximately 
the size of a period (.). 
 
RMSF has occurred in over one-half of the states, with the heaviest concentrations in Oklahoma, 
North Carolina, South Carolina, and Virginia. It is caused by Rocky Mountain wood ticks and 
dog ticks that have become infected with rickettsia bacteria. Both are black or tan in color. 
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Standard field gear (work boots, socks, and light-colored coveralls) provide good protection 
against tick bites, particularly if the joints are taped. However, even when wearing field gear, the 
following precautions should be taken when working in areas that might be infested with ticks: 
 

• When in the field, check yourself often for ticks, particularly on your lower legs and 
areas covered with hair. Look for "a freckle that moves". 

• Spray outer clothing, particularly your pant legs, crotch, boots, and socks, but not your 
skin, with an insect repellent that contains permethrin or permanone. 

• Follow manufacture’s instructions if using an insect repellant on the skin. For sampling 
activities be aware of potential cross-contamination of samples. 

• When walking in wooded areas, avoid contract with bushes, tall grass, or brush as much 
as possible. 

• If you suspect that a tick is present, remove it with tweezers only, and not with matches 
or a lit cigarette. Grasp the tick near the head with the tweezers and pull gently. Do not 
use nail polish or any other type of chemical. Be sure and remove all parts of the tick's 
body. Once removed, disinfect the area with alcohol or a similar antiseptic. Report the 
incident to the SSHO. 

• Look for signs of the onset of Lyme disease, such as a rash that looks like a bullseye or 
an expanding red circle surrounding a light area, frequently with a small welt in the 
center. This rash can appear from several days to several weeks after the tick bite. 

• Also look for signs of the onset of RMSF, an inflammation which is visible in the form of 
a rash comprised of many red spots under the skin, which appears three to  
10 days after the tick bite. The rash frequently occurs on the ankles and wrists. 

• The first symptoms of either disease are flu-like chills, fever, headache, dizziness, 
fatigue, stiff neck, and bone pain. If immediately treated by a physician, most individuals 
recover fully in a short period of time. If not treated, more serious symptoms can occur. 

If any of the signs and symptoms noted above appears, contact the SSHO.  
 
13.21.2 Snakes 
 
If bitten by a snake, remain calm and keep the affected area below the level of the heart and 
walk, do not run, to the nearest aid station for assistance. The SSHO will immediately transport 
the victim to the closest medical facility for treatment or send for appropriate medical assistance, 
whichever is faster.  
 
The use of snakebite kits is not authorized. If at all possible, the snake should be identified to 
assure prompt medical treatment by the physician. 
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13.21.3 Poisonous Plants 
 
Site personnel must be alert to the presence of poisonous plants. The most common types of 
poisonous plant are poison ivy, poison oak, and poison sumac. Skin contact with these plants can 
cause skin sensitization resulting in reddening, swelling, and itching of the affected areas. Skin 
exposure can result from either direct contact with the plant or contact with clothing or 
equipment previously exposed to the plant.  
 
Site personnel will receive training in the recognition of poisonous plants and methods for 
preventing exposure during the site-specific safety briefing. 
 
13.21.4 Animal or Insect Bites 
 
Animal bites or stings are usually nuisances (localized swelling, itching, and minor pain) that can 
be handled by First Aid treatment. The bites of certain snakes, lizards, spiders, and scorpions 
contain sufficient poison to warrant medical attention. In addition, there are several species of 
caterpillars that contain stinging hairs that may cause a rash on contact or respiratory distress if 
the hairs are inhaled. 
 
There are diseases that can be transmitted by insect and animal bites (e.g., RMSF, Lyme disease 
[tick], rabies [mainly dogs, skunks, raccoons, and foxes], malaria, and equine encephalitis 
[mosquitoes]). The greatest hazard and most common cause of fatalities from animal bites, 
particularly bees, wasps, and spiders, is from a sensitivity reaction. Shock due to stings can lead 
to severe reactions in the circulatory, respiratory, and central nervous systems, which also can 
result in death. 
 
If an assigned employee has a history of allergic reactions to bites, he or she is required to have 
the prescribed treatment in the field, and First Aid personnel will know where it is located. All 
stings or bites will be taken seriously. Anyone stung or bitten will be required to stop work while 
that person is observed for signs of severe swelling, shortness of breath, nausea, or shock. If 
there is any doubt, medical attention will be obtained. 
 
All wild animals are to be avoided, particularly wild animals that are unusually passive or 
aggressive. Any such animals will be reported to appropriate site personnel. Skunks, raccoons, 
foxes, and bats are wild animals most frequently found to be infected with rabies; however, any 
warm-blooded animal could be infected. If an individual is bitten by an animal suspected of 
rabies infection, an attempt will be made to keep the animal under surveillance until appropriate 
assistance is called to take care of the animal. The animal should then be tested. A dead animal 
suspected of infection should also be preserved and tested. Health departments are often sources 
of testing or obtaining information about where testing can be done. 
 
The bite area should be washed with soap and water and disinfected with 70 percent alcohol as 
quickly as possible, followed by treatment by a doctor or emergency room. 
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Rabies is preventable, even after being bitten, if treatment is begun soon enough. Hence, prompt 
medical attention and determining whether the animal that has bitten you is infected are very 
important. Rabies is not curable once symptoms or signs appear. 
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SECTION 14.0 
 

SITE-SPECIFIC HAZARDS AND CONTROLS 
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14.0 SITE-SPECIFIC HAZARDS AND CONTROLS 
 
14.1 ACTIVITY HAZARD ANALYSES 
 
AHAs for all tasks identified to date are included in the following tables.  Should additional field 
activites be required for the completion of remedial activities at the former Raritan Arsenal, task-
specific AHAs will be developed and included in this APP. 
 
All AHAs will be reviewed on a regular basis (or upon a change in site conditions) and updated 
as necessary. 
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Activity 1 — UXO Survey and Screening 
  

Task Hazards Hazard Control 

Chemical Hazards — It is anticipated 
that the potential for exposure is low.  

Level D PPE will be worn during UXO screening activities. See FLD 21. 
 

Physical Hazards —  
Slip, trips, falls, tools, terrain or 
vegetation; uneven walking surfaces.  

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum. Site personnel will 
refer to and follow Weston FLDs 02-Inclement weather and 39-Illumination. Also, see 
FLD 11 and 12. 

Traffic Wear reflective safety vest and cordon off work areas where vehicle traffic is present.  
Refer to FLD 20. 

Manual lifting/handling Utilize proper lifting techniques and use a buddy to lift larger loads.  Refer to FLD 10 

UXO screening will be performed in 
advance of any intrusive activities in 
areas of the site where UXO could 
potentially be encountered (based on 
past site activities).  UXO screening will 
also be conducted in areas of the site that 
have not yet been investigated, for which 
intrusive activities are planned.   
 
UXO screening should not be necessary 
for subslab soil sampling or subslab soil 
gas sampling, since the depths to be 
sampled are immediately below the slab.  
The exception is any building falling 
within an area where past site activities 
indicate the potential for UXO to be 
encountered.  Such buildings will be 
evaluated by USACE on a case-by-case 
basis.  Additional background is 
included in Section 12.0, Attachment I. 

Inclement weather, wind, heat/cold 
stress 

Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids will be 
available to workers. See FLD 05 and 06. Work rest periods will be established 
according to ACGIH and NIOSH guidelines. Outdoor work will be suspended during 
inclement weather with high wind or lightning, see FLD 02. 

 Biological Hazards – Stinging and 
biting insects; possibility of exposure 
to poison ivy, sumac, and/or oak. 

Use appropriate insect repellants, i.e., DEET. 
Learn to identify plants. Avoid contact. Use barrier creams.  
Review recognition of poisonous plants, insects, or snakes typical of this area. Use 

appropriate measures as required. Adhere to Weston BBP Exposure Control 
Plan—First Aid Procedures and FLD 43 in Section 12.0, Attachment M. 

 Radiological Hazards — Potential 
sunburn/sun poisoning hazard on 
bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for long 
periods of time. 
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Activity 1 — UXO Survey and Screening (Continued) 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 
Pickup trucks 
Level D PPE 
Safety vest 
UXO survey equipment 
Motor vehicle  

Site Inspection: 
Daily inspection by SSHO. Periodic 
inspection by Program Safety Manager 
(PSM). 
Motor Vehicles: 
Before initial use, Operator will inspect and 
ensure safe operating condition of vehicles. 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER 
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
UXO Training 

Supervisory Personnel: 
OSHA supervisor’s training 

Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  

Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 

 



Accident Prevention Plan 
Former Raritan Arsenal 
Edison, NJ 
 

K:\Raritan01\Health&Safety\Accident Prevention PLan\Draft-APP_041006.doc 14-4 

Activity 2 — Soil Sampling 
 

Task Hazards Hazard Control 

Chemical Hazards — The potential for exposure is 
to site contaminants is low to moderate, based upon 
contact with potentially contaminated soils with high 
levels of particulates and VOCs. 

Level D PPE will be worn during soil sampling activities.  An upgrade to modified 
level D will be determined by the SSHO. 
Air monitoring will be performed to evaluate exposure potential to particulates 
(PDR or Mini RAM) and VOCs (PID).  Utilize action levels outlined in SSHP. 

Physical Hazards — Slip, trips, falls, tools, terrain 
or vegetation; uneven walking surfaces. Weather 
hazards, such as wind, lightning, and poor visibility.  
Poor housekeeping.   

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. 
Site personnel will conduct walkover in groups of two as a minimum. Site 
personnel will refer to and follow Weston FLDs 02-Inclement weather and 
39-Illumination. Also, see FLD 11 and 12. 
Materials will be stored to prevent intrusion into the work areas. Work areas will 
be kept organized. See FLD 12. 

Hands or fingers caught between objects; abrasions 
and lacerations.  Use of tools. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will 
be inspected for rough or sharp edges, and appropriate precautions will be taken to 
avoid contact. Personnel will wear work gloves and avoid placing hands between 
objects.  Refer to FLDs 29 and 38. 

Noise from equipment Workers shall wear hearing protection during high-noise activities.  Refer to FLD 
01. 

Traffic Wear reflective safety vest and cordon off work areas where vehicle traffic is 
present.  Refer to FLD 20. 

Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize 
buddy system at all times.  Refer to FLD 15. 

Manual lifting/handling Utilize proper lifting techniques and use a buddy to lift larger loads.  Refer to FLD 
10 

Moving mechanical parts from heavy equipment 
operations. 

Personnel will be made aware of the hazard and will coordinate carefully during 
equipment handling operations. Guards will be kept in place during operation. 
Maintain safe distance from moving mechanical parts. Always use appropriate 
PPE. See FLD 22. 

Potential for Fire (from equipment) Keep a 20-pound fire extinguisher within the field vehicle or in the immediate 
vicinity of the work area.  Refer to FLD 32. 

Drilling safety Remain safe distance from all mechanized parts.  Cordon off drilling area.  Inspect 
drill rig upon arrival and at regular intervals throughout duration of activity.  Refer 
to the Weston Drilling Guide, Section 2.5 of the Safety Officer’s Manual. 

Soil sampling will be conducted 
in accordance with the soil 
sampling, sample preservations, 
volume and containers, and 
sample receipt, handling, and 
custody protocols listed in the 
CSAP, the NJDEP TRSR (July 
2005) and FSPM (August 
2005).   
 
Samples will be collected either 
by hand or with an approved 
drilling method, such as 
Geoprobe. 
 

Utilities (overhead and underground) Verify all utility locations in drilling area by at least three sources, if available.  
Ensure NJ One Call mark-out has been performed.  Refer to FLD 34.  
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Activity 2 — Soil Sampling (Continued) 
 
Task Hazards Hazard Control 

Heat/Cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids 
will be available to workers. See FLD 05 and 06. Work rest periods will be 
established according to ACGIH and NIOSH guidelines. 

Biological Hazards — Poisonous plants, insects, 
snakes. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston BBP Exposure Control 
Plan—First Aid Procedures and FLD 43 in Section 12.0, Attachment M. 

 

Radiological Hazards — Potential sun burn/sun 
poisoning hazard on bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for 
long periods of time. 

 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 

Heavy equipment 
Bladed or cutting tools 
Level D PPE 
Hand tools 
Maps 
Pickup trucks and/or passenger vehicles 
Scoops/trowels 
Sample bottles 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles: 
Before initial use, Operator will inspect and 
ensure safe operating condition of vehicles. 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s  instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER 
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 

Supervisory Personnel: 
OSHA supervisor’s training 

Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 3 — Geoprobe® Groundwater Sample Collection 
 

Task Hazards Hazard Control 

Chemical Hazards — The potential for exposure is 
to site contaminants is low to moderate based upon 
presence of contaminated groundwater. 

Level D PPE will be worn during groundwater sampling activities.  An upgrade to 
modified level D will be determined by the SSHO. Utilize splash protection as 
necessary. 
Air monitoring will be performed to evaluate exposure potential to VOCs (PID).  
Utilize action levels outlined in SSHP. 

Physical Hazards — Slip, trips, falls, tools, terrain 
or vegetation; uneven walking surfaces. Weather 
hazards, such as wind, lightning, and poor visibility.  
Poor housekeeping. 
 

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. 
Site personnel will conduct walkover in groups of two as a minimum. Site 
personnel will refer to and follow Weston FLDs 02-Inclement weather and 
39-Illumination. Also, see FLD 11 and 12. 
Materials will be stored to prevent intrusion into the work areas. Work areas will 
be kept organized. See FLD 12. 

Hands or fingers caught between objects; abrasions 
and lacerations.  Use of tools. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will 
be inspected for rough or sharp edges, and appropriate precautions will be taken to 
avoid contact. Personnel will wear work gloves and avoid placing hands between 
objects.  Refer to FLDs 29 and 38. 

Noise from equipment Workers shall wear hearing protection during high-noise activities.  Refer to FLD 
01. 

Traffic Wear reflective safety vest and cordon off work areas where vehicle traffic is 
present.  Refer to FLD 20. 

Potential for Fire (from equipment) Keep a 20-pound fire extinguisher within the field vehicle or in the immediate 
vicinity of the work area.  Refer to FLD 32. 

Use of a Geoprobe® to collect 
grab groundwater samples in 
the shallow groundwater at the 
former Arsenal in accordance 
with the CASP.   
 
Shallow groundwater sampling 
will follow NJDEP methods 
presented in the NJDEP 
Alternative Ground Water 
Sampling Techniques Guide, 
(July 1994).   

Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize 
buddy system at all times.  Refer to FLD 15. 

 Manual lifting/handling Utilize proper lifting techniques and use a buddy to lift larger loads.  Refer to FLD 
10 

 Moving mechanical parts from heavy equipment 
operations. 

Personnel will be made aware of the hazard and will coordinate carefully during 
equipment handling operations. Guards will be kept in place during operation. 
Maintain safe distance from moving mechanical parts. Always use appropriate 
PPE. See FLD 22. 
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Activity 3 — Geoprobe® Groundwater Sample Collection (Continued) 
 

Task Hazards Hazard Control 

 Drilling safety Remain safe distance from all mechanized parts.  Cordon off drilling area.  Inspect 
drill rig upon arrival and at regular intervals throughout duration of activity.  Refer 
to the Weston Drilling Guide, Section 2.5 of the Safety Officer’s Manual. 

 Utilities (overhead and underground) Verify all utility locations in drilling area by at least three sources, if available.  
Ensure NJ One Call mark-out has been performed.  Refer to FLD 34.  

 Heat/Cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids 
will be available to workers. See FLD 05 and 06. Work rest periods will be 
established according to ACGIH and NIOSH guidelines. 

 Biological Hazards — Poisonous plants, insects, 
snakes. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston BBP Exposure Control 
Plan—First Aid Procedures and FLD 43 in Section 120, Attachment M. 

 Radiological Hazards — Potential sunburn/sun 
poisoning hazard on bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for 
long periods of time. 

 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 

Geoprobe® 
Macrocore 
Level D PPE, nitrile glove 
Hand tools 
Sample bottles 
Pickup trucks and/or passenger vehicles 
Pump and tubing 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles: 
Before initial use, Operator will inspect and 
ensure safe operating condition of vehicles. 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s  instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER 
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Supervisory Personnel: 
OSHA supervisor’s training 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 4— Monitor Well Installation  
 

Task Hazards Hazard Control 

Chemical Hazards — The potential for exposure is 
to site contaminants is low to moderate based on 
potential exposure to contaminated site soils. 

Level D PPE will be worn during well installation activities.  An upgrade to modified level 
D will be determined by the SSHO. 
Air monitoring will be performed to evaluate exposure potential to particulates (PDR or 
Mini RAM) and VOCs (PID).  Utilize action levels outlined in SSHP. 

Physical Hazards — Slip, trips, falls, tools, terrain 
or vegetation; uneven walking surfaces. Weather 
hazards, such as wind, lightning, and poor visibility.  
Poor housekeeping. 
 

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. 
Site personnel will conduct walkover in groups of two as a minimum. Site 
personnel will refer to and follow Weston FLDs 02-Inclement weather and 
39-Illumination. Also, see FLD 11 and 12. 
Materials will be stored to prevent intrusion into the work areas. Work areas will 
be kept organized. See FLD 12. 

Hands or fingers caught between objects; abrasions 
and lacerations. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will 
be inspected for rough or sharp edges, and appropriate precautions will be taken to 
avoid contact. Personnel will wear work gloves and avoid placing hands between 
objects.  

Noise from equipment Workers shall wear hearing protection during high-noise activities.  Refer to FLD 
01. 

Traffic Wear reflective safety vest and cordon off work areas where vehicle traffic is 
present.  Refer to FLD 20. 

Potential for Fire (from equipment) Keep a 20-pound fire extinguisher within the field vehicle or in the immediate 
vicinity of the work area.  Refer to FLD 32. 

Installation of monitoring wells 
include drilling of the borehole 
for the well, construction of the 
well, and development of the 
well.   
 
Well installation will be 
conducted in accordance with 
their respective sections of the 
CSAP and NJDEP TRSR (July 
2005) and FSPM (August 
2005).   
 

Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize 
buddy system at all times.  Refer to FLD 15. 

 Manual lifting/handling Utilize proper lifting techniques and use a buddy to lift larger loads.  Refer to FLD 
10 

 Moving mechanical parts from heavy equipment 
operations. 

Personnel will be made aware of the hazard and will coordinate carefully during 
equipment handling operations. Guards will be kept in place during operation. 
Maintain safe distance from moving mechanical parts. Always use appropriate 
PPE. See FLD 22. 
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Activity 4— Monitor Well Installation (Continued) 
 

Task Hazards Hazard Control 

 Drilling safety Remain safe distance from all mechanized parts.  Cordon off drilling area.  Inspect 
drill rig upon arrival and at regular intervals throughout duration of activity.  Refer 
to the Weston Drilling Guide, Section 2.5 of the Safety Officer’s Manual. 

 Utilities (overhead and underground) Verify all utility locations in drilling area by at least three sources, if available.  
Ensure NJ One Call mark-out has been performed.  Refer to FLD 34.  

 Heat/Cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids 
will be available to workers. See FLD 05 and 06. Work rest periods will be 
established according to ACGIH and NIOSH guidelines. 

 Biological Hazards — Poisonous plants, insects, 
snakes. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston Bloodborne Pathogens 
Exposure Control Plan—First Aid Procedures and FLD 43 in Section 12.0, 
Attachment M. 

 Radiological Hazards — Potential sunburn/sun 
poisoning hazard on bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for 
long periods of time. 

 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 
Drill Rig 
Hand and power tools 
Level D PPE 
Plastic sheeting 
Drums 
Decon equipment/materials 
Air monitoring equipment 
Well construction materials 

Site Inspection: 
Daily inspection by SSHO. Periodic 
inspection by PSM. 
Motor Vehicles: 
Before initial use, operator will inspect and 
ensure safe operating condition of vehicles. 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER 
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Supervisory Personnel: 
OSHA supervisor’s training 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  

Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 5— Groundwater Sampling 
 

Task Hazards Hazard Control 

Chemical Hazards — Groundwater is known to 
contain contaminants.  The potential for exposure is 
to site contaminants is low if proper PPE is worn to 
mitigate the hazard. 

Level D PPE will be worn during groundwater sampling activities. An upgrade to 
modified level D will be determined by the SSHO.  Utilize splash protection as necessary. 
Air monitoring will be performed to evaluate exposure potential to VOCs (PID).  Utilize 
action levels outlined in SSHP. 

Physical Hazards — Slip, trips, falls, tools, terrain 
or vegetation; uneven walking surfaces. Weather 
hazards, such as wind, lightning, and poor visibility.  
Poor housekeeping. 

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. 
Site personnel will conduct walkover in groups of two as a minimum. Site 
personnel will refer to and follow Weston FLDs 02-Inclement weather and 
39-Illumination. Also, see FLD 11 and 12. 
Materials will be stored to prevent intrusion into the work areas. Work areas will 
be kept organized. See FLD 12. 

Hands or fingers caught between objects; abrasions 
and lacerations.  Use of hand tools. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will 
be inspected for rough or sharp edges, and appropriate precautions will be taken to 
avoid contact. Personnel will wear work gloves and avoid placing hands between 
objects.   Refer to FLDs 29 and 38. 

Noise from equipment Workers shall wear hearing protection during high-noise activities.  Refer to FLD 
01. 

Traffic Wear reflective safety vest and cordon off work areas where vehicle traffic is 
present.  Refer to FLD 20. 

Use of electrical equipment Keep electrical equipment and sources dry.  Refer to FLD 35. 

Groundwater sampling will be 
conducted in accordance with 
the groundwater sampling, 
sample preservations, volume 
and containers, and sample 
receipt, handling, and custody 
protocols (CSAP). 

Potential for Fire (from equipment) Keep a 20-pound fire extinguisher within the field vehicle or in the immediate 
vicinity of the work area.  Refer to FLD 32. 

 Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize 
buddy system at all times.  Refer to FLD 15. 

 Moving mechanical parts from heavy equipment 
operations. 

Personnel will be made aware of the hazard and will coordinate carefully during 
equipment handling operations. Guards will be kept in place during operation. 
Maintain safe distance from moving mechanical parts. Always use appropriate 
PPE. See FLD 22. 
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Activity 5— Groundwater Sampling (Continued) 
 

Task Hazards Hazard Control 

 Heat/Cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids 
will be available to workers. See FLD 05 and 06. Work rest periods will be 
established according to ACGIH and NIOSH guidelines. 

 Biological Hazards — Poisonous plants, insects, 
snakes. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston BBPExposure Control Plan—
First Aid Procedures and FLD 43 in Section 12.0, Attachment M. 

 Radiological Hazards — Potential sunburn/sun 
poisoning hazard on bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for 
long periods of time. 

 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

Pump 
Generator or other power source 
Bladed or cutting tools 
Level D PPE and nitrile gloves 
Hand tools 
Tubing 
Pickup trucks and/or passenger vehicles 
Flow-thru cell 
Water quality meter 
Sample bottles 
Water level meter 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles: 
Before initial use, Operator will inspect and 
ensure safe operating condition of vehicles. 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s  instructions. 
Ensure operator of equipment in use 
inspects the equipment daily. 

Site-Specific: 
OSHA HAZWOPER 
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Supervisory Personnel: 
OSHA supervisor’s training 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 6—Survey 
 

Task Hazards Hazard Control 

Chemical Hazards — This task is non-intrusive. 
Therefore, the potential for exposure will be low.  

Level D PPE will be worn during survey activities.  Surveying will be conducted 
in accordance with the 
surveying protocols (CSAP). 

Physical Hazards — Slip, trips, falls, tools, terrain 
or vegetation; uneven walking surfaces. Weather 
hazards, such as wind, lightning, and poor 
visibility. 

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum. Site personnel will 
refer to and follow Weston FLDs 02 and 39. Also, see FLD 11 and 12. 

 Housekeeping. Materials will be stored to prevent intrusion into the work areas. Work areas will be 
kept organized. See FLD 12. 

 Traffic Wear reflective safety vest and cordon off work areas where vehicle traffic is present.  
Refer to FLD 20. 

 Strains and sprains from manually lifting and 
moving. 

Use proper lifting techniques such as keeping straight back, lifting with legs; avoid 
twisting back; use mechanical equipment or get help from others. See FLD 10. 

 Heat/cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids will be 
available to workers. See FLD 05 and 06. Work rest periods will be established 
according to ACGIH and NIOSH guidelines. Outdoor work will be suspended during 
inclement weather with high wind or lightning, see FLD 02. 

 Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize buddy 
system at all times.  Refer to FLD 15. 

 Hands or fingers caught between objects; abrasions 
and lacerations.  Use of tools. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will be 
inspected for rough or sharp edges, and appropriate precautions will be taken to avoid 
contact. Personnel will wear work gloves and avoid placing hands between objects.  
Refer to FLDs 29 and 38. 

 Biological Hazards — Poisonous plants, insects, 
snakes. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston BBP Exposure Control Plan—
First Aid Procedures. See also FLD 43 in Section 12.0, Attachment M. 

 Radiological Hazards — Potential sunburn/sun 
poisoning hazard on bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for long 
periods of time. 
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 Activity 6 — Surveying (Continued) 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 

Level D PPE 
Hand tools 
Maps 
Pickup trucks and/or passenger vehicles 
Survey equipment 
Marking paint/flags 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles: 
Before initial use, operator will inspect and 
ensure safe operating condition of vehicles. 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s  instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER 
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Supervisory Personnel: 
OSHA supervisor’s training 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 7— Sediment Sampling 
 

Task Hazards Hazard Control 

Chemical Hazards — The potential for 
exposure is to site contaminants is low. 

Level D PPE will be worn during sediment sampling activities. An upgrade to modified 
level D will be determined by the SSHO.  Utilize splash protection as necessary. 
  

Physical Hazards — Slip, trips, falls, 
tools, terrain or vegetation; uneven 
walking surfaces. Weather hazards, 
such as wind, lightning, and poor 
visibility. 

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum. Site personnel will 
refer to and follow Weston FLDs 02-Inclement weather and 39-Illumination. Also, see 
FLD 11 and 12. 

Poor housekeeping. Materials will be stored to prevent intrusion into the work areas. Work areas will be 
kept organized. See FLD 12. 

Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize buddy 
system at all times.  Refer to FLD 15. 

Strains and sprains from manually 
lifting and moving. 

Use proper lifting techniques such as keeping straight back, lifting with legs; avoid 
twisting back; use mechanical equipment or get help from others. See FLD 10. 

Heat/cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids will be 
available to workers. See FLD 05 and 06. Work rest periods will be established 
according to ACGIH and NIOSH guidelines. Outdoor work will be suspended during 
inclement weather with high wind or lightning, see FLD 02. 

Use of boat/working over water. Utilize or make available personal floatation devices for all personnel.  Utilize the 
buddy system at all times.  Only licensed and qualified personnel may operate boats. 
All work will be performed in accordance with FLDs 18 and 19. 

Hands or fingers caught between 
objects; abrasions and lacerations. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will be 
inspected for rough or sharp edges, and appropriate precautions will be taken to avoid 
contact. Personnel will wear work gloves and avoid placing hands between objects.  

Sediment samples will be collected 
following the sediment sampling 
protocols outlined in the CSAP. 
Sediment sampling will follow in-situ 
surface water measurements collected at 
each location and will also follow 
surface water sample collection where 
applicable.  
Sediment samples will be collected from 
surficial (0-6 inch) depths with either a 
decontaminated stainless steel auger or 
Ponar dredge, whichever is most 
effective at a given location. 

Biological Hazards — Poisonous 
plants, insects, snakes. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston BBP Exposure Control Plan—
First Aid Procedures. See also FLD 43 in Section 12.0, Attachment M. 

 Radiological Hazards — Potential 
sunburn/sun poisoning hazard on 
bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for long 
periods of time. 
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Activity 7— Sediment Sampling (Continued) 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 
Motor vehicles/boats 
PFDs 
Hand and power tools 
Level D PPE and nitrile gloves 
Scoops/dredge 
Sample bottles 
 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles/Boats: 
Before initial use, operator will inspect and 
ensure safe operating condition of vehicles. 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER  
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Boating safety 
Supervisory Personnel: 
OSHA supervisor’s training 
Boating safety 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  If a motorboat is used, a valid boating license. 
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 8 — Surface Water Sampling 
 

Task Hazards Hazard Control 

Chemical Hazards — The potential for 
exposure will be low.  

Level D PPE will be worn during surface water sampling activities. An upgrade to 
modified level D will be determined by the SSHO.  Utilize splash protection as necessary. 

Physical Hazards — Slip, trips, falls, 
tools, terrain or vegetation; uneven 
walking surfaces. Weather hazards, 
such as wind, lightning, and poor 
visibility. 

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum. Site personnel will 
refer to and follow Weston FLDs 02-Inclement weather and 39-Illumination. Also, see 
FLD 11 and 12. 

Poor housekeeping. Materials will be stored to prevent intrusion into the work areas. Work areas will be 
kept organized. See FLD 12. 

Use of boat/working over water. Utilize or make available personal floatation devices for all personnel.  Utilize the 
buddy system at all times.  Only licensed and qualified personnel may operate boats. 
All work will be performed in accordance with FLDs 18 & 19. 

Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize buddy 
system at all times.  Refer to FLD 15. 

Strains and sprains from manually 
lifting and moving. 

Use proper lifting techniques such as keeping straight back, lifting with legs; avoid 
twisting back; use mechanical equipment or get help from others. See FLD 10. 

Heat/cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids will be 
available to workers. See FLD 05 and 06. Work rest periods will be established 
according to ACGIH and NIOSH guidelines. Outdoor work will be suspended during 
inclement weather with high wind or lightning, see FLD 02. 

Hands or fingers caught between 
objects; abrasions and lacerations.  Use 
of tools. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will be 
inspected for rough or sharp edges, and appropriate precautions will be taken to avoid 
contact. Personnel will wear work gloves and avoid placing hands between objects.   
Refer to FLDs 29 and 38. 

In-situ water quality measurements will 
be taken at each of the aquatic sampling 
locations, provided there is sufficient 
surface water in which to take 
measurements. In-situ measurements 
will be collected using an electronic 
meter pre-calibrated prior to sampling.   
 

Biological Hazards — Poisonous 
plants, insects, snakes. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston BBP Exposure Control Plan—
First Aid Procedures. See also FLD 43 in Section 12, Attachment M. 

 Radiological Hazards — Potential 
sunburn/sun poisoning hazard on 
bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for long 
periods of time. 
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Activity 8 — Surface Water Sampling (Continued) 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 
Motor Vehicles/Boats 
PFDs 
Hand and power tools 
Level D PPE and nitrile gloves 
Sample collector 
Sample bottles 
 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles/Boats: 
Before initial use, operator will inspect and 
ensure safe operating condition of vehicles.  
Boat Safety is included in Section 12.0, 
Attachment K. 
 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER 
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Boating safety 
Supervisory Personnel: 
OSHA supervisor’s training 
Boating safety 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  If a motorboat is used, a valid boating license. 
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 9 — Benthic Microinvertebrate Sampling 
 

Task Hazards Hazard Control 

Chemical Hazards — Low risk of 
exposure.  Only during sediment 
sample collection. 

Level D PPE will be worn during benthic microinvertebrate sampling activities. 

Physical Hazards — Slip, trips, falls, 
tools, terrain or vegetation; uneven 
walking surfaces. Weather hazards, 
such as wind, lightning, and poor 
visibility. 

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum. Site personnel will 
refer to and follow Weston FLDs 02-Inclement weather and 39-Illumination. Also, see 
FLD 11 and 12. 

Poor housekeeping. Materials will be stored to prevent intrusion into the work areas. Work areas will be 
kept organized. See FLD 12. 

Use of boat/working over water. Utilize or make available personal floatation devices for all personnel.  Utilize the 
buddy system at all times.  Only licensed and qualified personnel may operate boats. 
All work will be performed in accordance with FLDs 18 & 19. 

Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize buddy 
system at all times.  Refer to FLD 15. 

Strains and sprains from manually 
lifting and moving. 

Use proper lifting techniques such as keeping straight back, lifting with legs; avoid 
twisting back; use mechanical equipment or get help from others. See FLD 10. 

Heat/cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids will be 
available to workers. See FLD 05 and 06. Work rest periods will be established 
according to ACGIH and NIOSH guidelines. Outdoor work will be suspended during 
inclement weather with high wind or lightning, see FLD 02. 

Benthic macroinvertebrates are collected 
from freshwater streams as per sampling 
protocols found in the CSAP.  From each 
location, three replicate samples will be 
collected using a petite Ponar dredge.  
Samples will be sieved in the field to 
reduce the amount of fine sediment 
particles in the sample, placing the 
sample into stainless steel mesh bottom-
lined bucket, and submerging the bottom 
of the bucket in the ambient water.  
Material remaining in the bucket will be 
transferred to 32-ounce polyethylene 
containers and preserved with 70% 
denatured ethanol. 

Hands or fingers caught between 
objects; abrasions and lacerations. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will be 
inspected for rough or sharp edges, and appropriate precautions will be taken to avoid 
contact. Personnel will wear work gloves and avoid placing hands between objects.  

 Biological Hazards — Poisonous 
plants, insects, snakes. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston BBPExposure Control Plan—
First Aid Procedures. See also FLD 43 in Section 12.0, Attachment M. 

 Radiological Hazards — Potential 
sunburn/sun poisoning hazard on 
bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for long 
periods of time. 
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 Activity 9 — Benthic Microinvertebrate Sampling (Continued) 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 
Motor vehicles/boats 
Hand and power tools 
Level D PPE and nitrile gloves 
Scoops/dredge 
Sample bottles 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles/Boats: 
Before initial use, operator will inspect and 
ensure safe operating condition of vehicles.  
Boat Safety is included in Section 12.0, 
Attachment K. 
 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER  
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Boating safety 
Supervisory Personnel: 
OSHA supervisor’s training 
Boating safety 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  If a motorboat is used, a valid boating license. 
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 10— Fish Sampling 
 

Task Hazards Hazard Control 

Chemical Hazards — This task is non-
intrusive. Therefore, the potential for 
exposure will be low.  

Level D PPE will be worn during fish sampling activities. 

Physical Hazards — Slip, trips, falls, 
tools, terrain or vegetation; uneven 
walking surfaces. Weather hazards, 
such as wind, lightning, and poor 
visibility. 

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum. Site personnel will 
refer to and follow Weston FLDs 02-Inclement weather and 39-Illumination. Also, see 
FLD 11 and 12. 

Poor housekeeping. Materials will be stored to prevent intrusion into the work areas. Work areas will be 
kept organized. See FLD 12. 

Strains and sprains from manually 
lifting and moving. 

Use proper lifting techniques such as keeping straight back, lifting with legs; avoid 
twisting back; use mechanical equipment or get help from others. See FLD 10. 

Heat/cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids will be 
available to workers. See FLD 05 and 06. Work rest periods will be established 
according to ACGIH and NIOSH guidelines. Outdoor work will be suspended during 
inclement weather with high wind or lightning, see FLD 02. 

Use of boat/working over water. Utilize or make available personal floatation devices for all personnel.  Utilize the 
buddy system at all times.  Only licensed and qualified personnel may operate boats. 
All work will be performed in accordance with FLDs 18 & 19. 

Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize buddy 
system at all times.  Refer to FLD 15. 

Use of electricity. All work will be performed in accordance with FLD 35 when electric equipment is 
used. 

A variety of collection techniques may 
be used to obtain a sufficient number of 
fish for tissue analysis.   
 
The preference is to use boat 
electroshocking (or backpack 
electrochocking, where applicable) due 
to its effectiveness in shallow water 
bodies such as are found across the 
former Arsenal. 

Hands or fingers caught between 
objects; abrasions and lacerations. Use 
of tools. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will be 
inspected for rough or sharp edges, and appropriate precautions will be taken to avoid 
contact. Personnel will wear work gloves and avoid placing hands between objects.  

 Biological Hazards — Poisonous 
plants, insects, snakes. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston BBP Exposure Control Plan—
First Aid Procedures. See also FLD 43 in Section 12.0, Attachment M. 

 Radiological Hazards — Potential 
sunburn/sun poisoning hazard on 
bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for long 
periods of time. 
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Activity 10 – Fish Sampling (Continued) 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 
Motor Vehicles/Boats 
Hand and power tools 
Level D PPE 
Fish shocking/netting devices 

 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles/Boats: 
Before initial use, operator will inspect and 
ensure safe operating condition of vehicles.  
Boat Safety is included in Section 12.0, 
Attachment K. 
 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER  
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Boating safety 
Supervisory Personnel: 
OSHA supervisor’s training 
Boating safety 

Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  If a motorboat is used, a valid boating license. 

Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 11— Frog Sampling 
 

Task Hazards Hazard Control 

Chemical Hazards — This task is non-
intrusive. Therefore, the potential for 
exposure will be low.  

Level D PPE will be worn during frog sampling activities. 

Physical Hazards — Slip, trips, falls, 
tools, terrain or vegetation; uneven 
walking surfaces. Weather hazards, 
such as wind, lightning, and poor 
visibility. 

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum. Site personnel will 
refer to and follow Weston FLDs 02-Inclement weather and 39-Illumination. Also, see 
FLD 11 and 12. 

Poor housekeeping. Materials will be stored to prevent intrusion into the work areas. Work areas will be 
kept organized. See FLD 12. 

Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize buddy 
system at all times.  Refer to FLD 15. 

Strains and sprains from manually 
lifting and moving. 

Use proper lifting techniques such as keeping straight back, lifting with legs; avoid 
twisting back; use mechanical equipment or get help from others. See FLD 10. 

Heat/cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids will be 
available to workers. See FLD 05 and 06. Work rest periods will be established 
according to ACGIH and NIOSH guidelines. Outdoor work will be suspended during 
inclement weather with high wind or lightning, see FLD 02. 

Hands or fingers caught between 
objects; abrasions and lacerations. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will be 
inspected for rough or sharp edges, and appropriate precautions will be taken to avoid 
contact. Personnel will wear work gloves and avoid placing hands between objects.  

Frogs will be primarily captured at night. 
A portable spotlight will be used from a 
boat or shore in order to spot and net 
frogs while they are blinded. 
 
 

Biological Hazards — Poisonous 
plants, insects, snakes. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston BBP Exposure Control Plan—
First Aid Procedures. See also FLD 43 in Section 12.0, Attachment M. 

 Radiological Hazards — Potential 
sunburn/sun poisoning hazard on 
bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for long 
periods of time.  Low exposure potential if activities will be performed at night. 



Accident Prevention Plan 
Former Raritan Arsenal 
Edison, NJ 
 

K:\Raritan01\Health&Safety\Accident Prevention PLan\Draft-APP_041006.doc 14-23 

Activity 11— Frog Sampling (Continued) 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 
Motor Vehicles 
Hand and power tools 
Level D PPE and nitrile gloves 
Spotlight 
Nets 
 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles: 
Before initial use, operator will inspect and 
ensure safe operating condition of vehicles.  
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER  
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Supervisory Personnel: 
OSHA supervisor’s training 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.   
 
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 12 - Fiddler Crab Sampling  
 

Task Hazards Hazard Control 

Chemical Hazards — This task is non-
intrusive. Therefore, the potential for 
exposure will be low.  

Level D PPE will be worn during crab sampling activities. 

Physical Hazards — Slip, trips, falls, 
tools, terrain or vegetation; uneven 
walking surfaces. Weather hazards, 
such as wind, lightning, and poor 
visibility. 

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum. Site personnel will 
refer to and follow Weston FLDs 02-Inclement weather and 39-Illumination. Also, see 
FLD 11 and 12. 

Housekeeping. Materials will be stored to prevent intrusion into the work areas. Work areas will be 
kept organized. See FLD 12. 

Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize buddy 
system at all times.  Refer to FLD 15. 

Strains and sprains from manually 
lifting and moving. 

Use proper lifting techniques such as keeping straight back, lifting with legs; avoid 
twisting back; use mechanical equipment or get help from others. See FLD 10. 

Heat/cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids will be 
available to workers. See FLD 05 and 06. Work rest periods will be established 
according to ACGIH and NIOSH guidelines. Outdoor work will be suspended during 
inclement weather with high wind or lightning, see FLD 02. 

Hands or fingers caught between 
objects; abrasions and lacerations.  Use 
of tools. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will be 
inspected for rough or sharp edges, and appropriate precautions will be taken to avoid 
contact. Personnel will wear work gloves and avoid placing hands between objects.  

Fiddler crabs will be primarily captured 
by hand or net at low tide across the 
intertidal flats at each sampling location.   

Biological Hazards — Poisonous 
plants, insects, snakes. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston BBP Exposure Control Plan—
First Aid Procedures. See also FLD 43 in Section 12.0, Attachment M. 

 Radiological Hazards — Potential 
sunburn/sun poisoning hazard on 
bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for long 
periods of time. 
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Activity 12 — Fiddler Crab Sampling (Continued) 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 
Motor Vehicles 
Hand tools 
Level D PPE and nitrile gloves 
Nets 
 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles: 
Before initial use, Operator will inspect and 
ensure safe operating condition of vehicles.  
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER   
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Supervisory Personnel: 
OSHA supervisor’s training 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating. 
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 13— Plant Sampling 
 

Task Hazards Hazard Control 

Chemical Hazards — This task is 
minimally intrusive. Therefore, the 
potential for exposure will be low.  

Level D PPE will be worn during plant sampling activities. 

Physical Hazards — Slip, trips, falls, 
tools, terrain or vegetation; uneven 
walking surfaces. Weather hazards, 
such as wind, lightning, and poor 
visibility. 

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum. Site personnel will 
refer to and follow Weston FLDs 02-Inclement weather and 39-Illumination. Also, see 
FLD 11 and 12. 

Poor housekeeping. Materials will be stored to prevent intrusion into the work areas. Work areas will be 
kept organized. See FLD 12. 

Strains and sprains from manually 
lifting and moving. 

Use proper lifting techniques such as keeping straight back, lifting with legs; avoid 
twisting back; use mechanical equipment or get help from others. See FLD 10. 

Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize buddy 
system at all times.  Refer to FLD 15. 

Heat/cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids will be 
available to workers. See FLD 05 and 06. Work rest periods will be established 
according to ACGIH and NIOSH guidelines. Outdoor work will be suspended during 
inclement weather with high wind or lightning, see FLD 02. 

Hands or fingers caught between 
objects; abrasions and lacerations.  Use 
of tools. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will be 
inspected for rough or sharp edges, and appropriate precautions will be taken to avoid 
contact. Personnel will wear work gloves and avoid placing hands between objects.  

At each location a sample of Phragmites 
root tissue will be collected using 
decontaminated equipment (e.g., shovel 
and knife).  Each sample will be rinsed 
with distilled water and then placed into 
a labeled resealable plastic bag or glass 
jar. 

Biological Hazards — Poisonous 
plants, insects, snakes. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston BBP Exposure Control Plan—
First Aid Procedures. See also FLD 43 in Section 12.0, Attachment M. 

 Radiological Hazards — Potential 
sunburn/sun poisoning hazard on 
bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for long 
periods of time. 
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Activity 13— Plant Sampling (Continued) 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 
Motor vehicles 
Hand tools 
Level D PPE and nitrile gloves 
Shovel 
 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles: 
Before initial use, Operator will inspect and 
ensure safe operating condition of vehicles.  
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER  
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Supervisory Personnel: 
OSHA supervisor’s training 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  If a motor boat is used, a valid boating license. 
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 14— Earthworm Sampling 
 

Task Hazards Hazard Control 

Chemical Hazards — This task is 
minimally intrusive. Therefore, the 
potential for exposure will be low.  

Level D PPE will be worn during earthworm sampling activities. 

Physical Hazards — Slip, trips, falls, 
tools, terrain or vegetation; uneven 
walking surfaces. Weather hazards, 
such as wind, lightning, and poor 
visibility. 

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum. Site personnel will 
refer to and follow Weston FLDs 02-Inclement weather and 39-Illumination. Also, see 
FLD 11 and 12. 

Poor housekeeping. Materials will be stored to prevent intrusion into the work areas. Work areas will be 
kept organized. See FLD 12. 

Strains and sprains from manually 
lifting and moving. 

Use proper lifting techniques such as keeping straight back, lifting with legs; avoid 
twisting back; use mechanical equipment or get help from others. See FLD 10. 

Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize buddy 
system at all times.  Refer to FLD 15. 

Heat/cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids will be 
available to workers. See FLD 05 and 06. Work rest periods will be established 
according to ACGIH and NIOSH guidelines. Outdoor work will be suspended during 
inclement weather with high wind or lightning, see FLD 02. 

Hands or fingers caught between 
objects; abrasions and lacerations.  Use 
of tools. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will be 
inspected for rough or sharp edges, and appropriate precautions will be taken to avoid 
contact. Personnel will wear work gloves and avoid placing hands between objects.  

Earthworms will be collected using a 
clean shovel decontaminated between 
locations, used to unearth organic soil.  
The worms will be collected by hand, 
rinsed with distilled water and 
composited into samples for analysis.   

Biological Hazards — Poisonous 
plants, insects, snakes. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston BBP Exposure Control Plan—
First Aid Procedures. See also FLD 43 in Section 12.0, Attachment M. 

 Radiological Hazards — Potential 
sunburn/sun poisoning hazard on 
bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for long 
periods of time. 
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Activity 14— Earthworm Sampling (Continued) 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 
Motor Vehicles 
Hand tools 
Level D PPE and nitrile gloves 
Shovel 
 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles: 
Before initial use, operator will inspect and 
ensure safe operating condition of vehicles.   
 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER  
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Supervisory Personnel: 
OSHA supervisor’s training 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 15— Small Mammal Sampling 
 

Task Hazards Hazard Control 

Chemical Hazards — This task is non-
intrusive. Therefore, the potential for 
exposure will be low.  

Level D PPE will be worn during small mammal sampling activities. 

Physical Hazards — Slip, trips, falls, 
tools, terrain or vegetation; uneven 
walking surfaces. Weather hazards, 
such as wind, lightning, and poor 
visibility. 

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum. Site personnel will 
refer to and follow Weston FLDs 02-Inclement weather and 39-Illumination. Also, see 
FLD 11 and 12. 

Housekeeping. Materials will be stored to prevent intrusion into the work areas. Work areas will be 
kept organized. See FLD 12. 

Working in a Remote Area Ensure functioning method of contact with field team lead/SSHO/PM.  Utilize buddy 
system at all times.  Refer to FLD 15. 

Strains and sprains from manually 
lifting and moving. 

Use proper lifting techniques such as keeping straight back, lifting with legs; avoid 
twisting back; use mechanical equipment or get help from others. See FLD 10. 

Heat/cold stress Workers will be briefed and cognizant of heat and cold stress symptoms. Fluids will be 
available to workers. See FLD 05 and 06. Work rest periods will be established 
according to ACGIH and NIOSH guidelines. Outdoor work will be suspended during 
inclement weather with high wind or lightning, see FLD 02. 

Hands or fingers caught between 
objects; abrasions and lacerations. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will be 
inspected for rough or sharp edges, and appropriate precautions will be taken to avoid 
contact. Personnel will wear work gloves and avoid placing hands between objects.  

Small mammal trapping will consist of 
setting trap lines, each with 10 traps. Of 
the 10 traps set along each line, five will 
consist of Victor or Museum Special 
snap traps and five will consist of 
Sherman live box traps. When placed, 
the traps will generally be set alternately 
(i.e., every other one will be a Sherman 
trap).  

Biological Hazards — Poisonous 
plants, insects, snakes, small mammals. 

Review recognition of poisonous plants, insects, or snakes typical of this area. Use 
appropriate measures as required. Adhere to Weston BBP Exposure Control Plan—
First Aid Procedures. Use caution to avoid small mammal bites.  See also FLD 43 in 
Section 12.0, Attachment M.   

 Radiological Hazards — Potential 
sunburn/sun poisoning hazard on 
bright, sunny days. 

Use sunblock and long sleeves as appropriate. Avoid direct exposure to sun for long 
periods of time. 
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Activity 15— Small Mammal Sampling (Continued) 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 
Motor Vehicles 
Hand tools 
Level D PPE and nitrile gloves 
Lines and traps 
 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles: 
Before initial use, operator will inspect and 
ensure safe operating condition of vehicles.  
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into use. 
Conduct inspections and tests in accordance 
with manufacturer’s instructions. 
Ensure operator of equipment in use inspects 
the equipment daily. 

Site-Specific: 
OSHA HAZWOPER  
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Supervisory Personnel: 
OSHA supervisor’s training 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 16 - Indoor and Ambient Air Sampling 
 

Task Hazards Hazard Control 

Chemical Hazards — This task is non-
intrusive. Therefore, the potential for 
exposure will be low.  

Level D PPE will be worn during air sampling. 

Physical Hazards — Slip, trips, falls. The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum.  

Poor housekeeping. Materials will be stored to prevent intrusion into the work areas. Work areas will be 
kept organized. See FLD 12. 

Strains and sprains from manually 
lifting and moving. 

Use proper lifting techniques such as keeping straight back, lifting with legs; avoid 
twisting back; use mechanical equipment or get help from others. See FLD 10. 

This task involves collecting indoor air 
and background samples over a 24-hour 
period.   

Hands or fingers caught between 
objects; abrasions and lacerations. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will be 
inspected for rough or sharp edges, and appropriate precautions will be taken to avoid 
contact. Personnel will wear work gloves and avoid placing hands between objects.  

 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 
Level D PPE 
Hand tools 
Pickup trucks and/or passenger vehicles 
Sample media 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles: 
Before initial use, operator will inspect and 
ensure safe operating condition of vehicles. 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s  instructions. 
Ensure operator of equipment in use 
inspects the equipment daily. 

Site-Specific: 
OSHA HAZWOPER 
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Supervisory Personnel: 
OSHA supervisor’s training 

Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  

Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 17— Subslab Soil Gas Sampling 
 

Task Hazards Hazard Control 

Chemical Hazards —It is anticipated 
that the potential for exposure will be 
low.  

Level D PPE will be worn during subslab sampling activities. 

Physical Hazards — Slip, trips, falls, 
tools, uneven walking surfaces.  

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum. Site personnel will 
refer to and follow Weston FLDs 02-Inclement weather and 39-Illumination. Also, see 
FLD 11 and 12. 

Poor housekeeping. Materials will be stored to prevent intrusion into the work areas. Work areas will be 
kept organized. See FLD 12. 

Utilities underground. Personnel will verify utility locations in work area (FLD 34). 

Strains and sprains from manually 
lifting and moving. 

Use proper lifting techniques such as keeping straight back, lifting with legs; avoid 
twisting back; use mechanical equipment or get help from others. See FLD 10. 

Use of hand and power tools Personnel will adhere to FLDs 35 and 38. 

The subslab soil gas sampling point 
installation procedure will be performed 
in accordance with the “Draft Guidance 
for Soil Gas Sampling” (NJDEP 2004). 

Hands or fingers caught between 
objects; abrasions and lacerations. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will be 
inspected for rough or sharp edges, and appropriate precautions will be taken to avoid 
contact. Personnel will wear work gloves and avoid placing hands between objects.  
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Activity 17— Subslab Soil Gas Sampling (Continued) 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

 
Level D PPE 
Hand and power tools 
Pickup trucks and/or passenger vehicles 
Sample media 
Tubing 
Putty 
Geoprobe or other drilling mechanism, as 
necessary 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles: 
Before initial use, operator will inspect and 
ensure safe operating condition of vehicles. 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s  instructions. 
Ensure operator of equipment in use inspects 
the equipment daily.  The Drilling Safety is 
in Section 12, Attachment J. 

Site-Specific: 
OSHA HAZWOPER 
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Supervisory Personnel: 
OSHA supervisor’s training 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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Activity 18— Subslab Soil Sampling 
 

Task Hazards Hazard Control 

Chemical Hazards — The potential for 
exposure is to site contaminants is low. 

Level D PPE will be worn during subslab sampling activities. 

Physical Hazards — Slip, trips, falls, 
tools, uneven walking surfaces.  

The work area will be visually inspected. Slip, trip, and fall hazards will be either 
removed or marked and barricaded. Sufficient illumination will be maintained. Site 
personnel will conduct walkover in groups of two as a minimum. Site personnel will 
refer to and follow Weston FLDs 02-Inclement weather and 39-Illumination. Also, see 
FLD 11 and 12. 

Poor housekeeping. Materials will be stored to prevent intrusion into the work areas. Work areas will be 
kept organized. See FLD 12. 

Utilities underground. Personnel will verify utility locations in work area (FLD 34). 

Strains and sprains from manually 
lifting and moving. 

Use proper lifting techniques such as keeping straight back, lifting with legs; avoid 
twisting back; use mechanical equipment or get help from others. See FLD 10. 

Use of hand and power tools Personnel will adhere to FLDs 35 and 38. 

Soil borings will be completed to a depth 
of 5 to 8 feet using a Geoprobe® macro-
core sampler that will be driven by a 
hand-operated Bosch hammer drill.  
Continuous soil samples will be 
collected at each boring location using 4-
foot-long Geoprobe® macro-cores with 
acetate sleeve liners.  

Hands or fingers caught between 
objects; abrasions and lacerations. 

Personnel will be made aware of the hazard and asked to coordinate carefully the 
handling and placement of heavy objects. Materials and objects being handled will be 
inspected for rough or sharp edges, and appropriate precautions will be taken to avoid 
contact. Personnel will wear work gloves and avoid placing hands between objects.  
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Activity 18— Subslab Soil Sampling (Continued) 
 

Equipment Expected To Be Used Inspection Requirements Training Requirements 

Level D PPE and nitrile gloves 
Hand and power tools 
Pickup trucks and/or passenger vehicles 
Sample bottles 
Scoops/trowels 
Air monitoring equipment 
Geoprobe® or other drilling mechanisms, 
as necessary 
Macrocores 

Site Inspection: 
Daily inspection by SSHO.  Periodic 
inspection by PSM. 
Motor Vehicles: 
Before initial use, operator will inspect and 
ensure safe operating condition of vehicles. 
Equipment: 
Ensure equipment is tested and inspected by 
a qualified person before it is placed into 
use. 
Conduct inspections and tests in accordance 
with manufacturer’s  instructions. 
Ensure operator of equipment in use 
inspects the equipment daily. 

Site-Specific: 
OSHA HAZWOPER 
Initial site-specific orientation 
Daily tailgate safety meetings 
Hazard communication 
Supervisory Personnel: 
OSHA supervisor’s training 
Motor Vehicles: 
Operators will hold a valid license for the type and class of vehicle they are 
operating.  
Instrumentation and Equipment General: 
Employees will be qualified and trained to operate or service equipment. 
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ATTACHMENT 1 
 

LIST OF SAFETY AND HEALTH OFFICERS 
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Site Health and Safety Officers 
Former Raritan Arsenal, Edison, New Jersey 

 
 

Task Name 
Groundwater/Soil Ecology Indoor Air/Soil Gas 

Melissa Bader     X 
Ryan Brown   X   
Thomas Brownell X     
Eric Brown X     
Wen-Jei Fang X     
Kerri Farrar X   X 
Jeffrey Lynes X     
George Molnar   X   
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	Field/Site Investigation and Remediation Design, including: Implementing site HASP; oversight of field staff and sub-contractors; conducting daily health and safety meetings, air monitoring and other required sampling, assessing site conditions, and maintaining site all required documentation. Site assessment and field activities including: multi-media sampling i.e. soil, sediment, air, gas, groundwater, hazardous waste, hazardous materials and; phase I and phase II environmental/industrial site assessments; remediation; field screening, waste characterization, transportation and disposal; site evaluations, technical oversight. Drilling and installations of wells/soil borings perform operations and maintenance on groundwater treatment systems.  Reviewing analytical data, producing analytical summaries, data reduction tables, and producing site maps/GIS.
	Former Defense Supply Center, Philadelphia, PA (Associate Geoscientist)
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